
 

 

 

 

 

 

 

 
 

 

 

 

A
P
P
EN

D
IX
 J
 –
 T
ra
ff
ic
 R
e
p
o
rt
 



    Traffic Impact Study   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

���������	
������������

Devil's Gate Reservoir Sediment 
Removal and Management Project  

Los Angeles County, California

Prepared by: 

Hall & Foreman, Inc. 
14297 Cajon Street #101 

Victorville, CA 92392 
Telephone: (760) 524-9100   Fax: (760) 524-9101 

UPDATED  
DRAFT REPORT 
October 18, 2013 

Dedicated Service
Since 1961

�������

17782 East 17th Street 
Suite 200 

Tustin, CA 92780 
714.665.4500 

Fax: 714.665.4501 
 

������	
������

25152 Springfield Court 
Suite350 

Santa Clarita, CA 91355-1096 
661.284.7400 

Fax 661.284.7401 

���	�
��

Three Better World Circle 
Suite 200 

Temecula, CA 92590-3745 
951.294.9300 

Fax: 951.294-9301 
 

��	�����

��

14297 Cajon Street 
Suite 101 

760.241.0595 
Fax 760.241.1937 

 
www.hfinc.com 

 

 



    Traffic Impact Study   

October 18, 2013 Job No. VV.110264.0000 

Paula Fell 
Senior Environmental Planner 
Chambers Group, Inc. 
5 Hutton Centre Drive, Suite 750 
Santa Ana, CA 92707 

RE: TRAFFIC IMPACT ANALYSIS – DEVIL'S GATE RESERVOIR SEDIMENT REMOVAL 
AND MANAGEMENT PROJECT – LOS ANGELES COUNTY, CALIFORNIA

Dear Ms. Fell; 

Hall & Foreman Inc. is pleased to submit this Traffic Impact Analysis report for the haul route 
alternatives for the Devil's Gate Reservoir Sediment Removal and Management Project.  Devil's 
Gate Dam and Reservoir is located to the north east of the I-210 Freeway in the City of 
Pasadena. Devil's Gate Dam and Reservoir serves as a critical component of the Los Angeles 
County Flood Control District since it provides flood protection to the Cities of Pasadena, South 
Pasadena, and Los Angeles. The sediment removal is proposed to be taken to eight potential 
disposal sites that have been identified by the County of Los Angeles. 

The report examines the traffic impacts specifically along the project haul routes.  The report 
also addresses the impacts of ambient growth within the area to assure that cumulative traffic 
mitigations can be addressed. 

We are pleased to have been of assistance to you in processing and obtaining approval for the 
project.  If you have any questions or comments, please feel free to contact me at 760-524-
9115. 

Respectfully submitted, 

Hall & Foreman Inc.

Robert A. Kilpatrick, P.E., T.E.  
Project Director/Associate 
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1. INTRODUCTION 

Project Description 

The County of Los Angeles has proposed a sediment removal project for the Devil's Gate Dam 
and Reservoir which is located to the northeast of the I-210 Freeway in the City of Pasadena, as 
illustrated in Figure 1-1. The project site is surrounded by residential communities to the south, 
and east of the site. Devil's Gate Dam and Reservoir serves as a critical component of the Los 
Angeles County Flood Control District since it provides flood protection to the Cities of 
Pasadena, South Pasadena, and Los Angeles. The sediment removal is proposed to be taken 
to seven potential disposal sites that have been identified by the County of Los Angeles. 

The Devil's Gate Dam and Reservoir site is located to the northeast of the I-210 Freeway on 
Oak Grove Drive between Berkshire Place and the Foothill Freeway Overpass. Access to the 
project site will be obtained from Oak Grove Drive. The sediment and organic materials 
removed from the dam is proposed to be transported to eight potential disposal sites within the 
county of Los Angeles. The sediment is proposed to be transported to potentially seven (7) 
disposal sites and one (1) green waste disposal site, as illustrated in Figure 1-2. The seven 
proposed disposal sites are the Manning's Pit, Waste Management, Vulcan Materials - Irwindale 
Site, Sheldon Pit, Sun Valley Fill Site, Bradley Landfill, and the Boulevard Pit. The Waste 
Management, Manning’s Pit, and Vulcan Materials - Irwindale Site are to the east of the dam 
site in the cities of Azusa and Irwindale. The Sheldon Pit, Sun Valley Fill Site, Bradley Landfill, 
and the Boulevard Pit are to the northwest of the dam site in the City of Los Angeles, as 
illustrated in Figure 1-3. The proposed green waste disposal site is the Scholl Canyon Landfill, 
southwest of the dam in the Eagle Rock area within the City of Los Angeles. 

The On-site excavation hours is proposed to occur between the hours of 7 AM to 6 PM 
Standard Time, 7 AM to 7 PM Daylight Savings Time, and Saturday 8 AM to 5 PM. The 
operational period is divided into three peak hour periods. The AM peak period consists of the 
hours 7 AM to 10 AM. The MIDDAY peak period consists of the hours 10 AM to 4 PM. The PM 
peak period consists of the hours 4 PM to 6 PM Standard Time, 4 PM to 7 PM Daylight Savings 
Time.  

The proposed Haul Trucks are Double Dump Trucks estimated to haul 18 cubic yards of 
sediment. The trucks are anticipated to haul approximately 7.65 thousand cubic yards per day. 
A proposed 50 trucks per hour will be removing up to 4 million cubic yards of sediment and 
organic materials during the sediment removal phase of the project. 

This traffic study analyzed the existing conditions, the existing conditions with project trips 
(existing + project conditions), and the Year 2014 project conditions for the identified study 
intersections, freeway segments, and ramps. Twenty-six (26) haul routes are proposed for the 
transportation of the removed sediment to the proposed disposal sites. Along the 26 haul routes 
52 intersections were identified for analysis. Twenty-eight (28) freeway segments along the I-
210 Freeway, SR-134 Freeway, SR-2 Freeway, I-5 Freeway, and SR-118 freeway and fifty-four 
(54) on and off-ramps within those freeway segments were also identified for analysis. The 
sediment removal project phase is expected to generate 50 truck trips per hour with destinations 
to the potential seven disposal sites. It is estimated that a total of 17 and 425 average daily trips 
for autos and trucks will travel to and from the project site, respectively. Truck trip distributions 
were based on the existing capacity of the haul routes and intersections along the haul routes. 
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The Preferred Haul Routes 

The preferred Haul Route to the east is the Haul Route 1D. The Haul Routes that utilize the 
Haul Route 1D are the Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan Materials - 
Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4).  The Manning’s Pit preferred Haul 
Route is Haul Route 2A. The Waste Management preferred Haul Route is Haul Route 3. The 
Vulcan Materials - Irwindale Site preferred Haul Route is Haul Route 9. The Scholl Canyon 
Landfill preferred Haul Route is Haul Route 4A. 

The preferred Haul Route to the west is the Haul Route 1H. The Haul Routes that utilize the 
Haul Route 1H are the Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), 
and Boulevard Pit (Site 8). The Sheldon Pit preferred Haul Route is Haul Route 5A. The Sun 
Valley Fill Site preferred Haul Route is Haul Route 6A. The Bradley Landfill preferred Haul 
Route is Haul Route 7A. The Boulevard Pit preferred Haul Route is Haul Route 8C. 

Devil’s Gate Dam Area (Site 1): Haul Route 1D  

Haul Route 1D is the preferred route to Manning’s Pit (Site 2), Waste Management (Site 3), 
Vulcan Materials - Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4), disposal sites east 
of Devil’s Gate Dam and Reservoir.  

Preferred East Route – Devil’s Gate Dam and Reservoir (Haul Route 1D)  - Year 2014   

Route1D AM MID-DAY (12-2 PM) MID-DAY (2-4 PM) PM 

Intersection # / Name 

H
C

M
 

LO
S 

H
C

M
 

D
elay

H
C

M
 

V/C
 

IC
U

 
LO

S 

H
C

M
 

LO
S 

H
C

M
 

D
elay

H
C

M
 

V/C
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U

 
LO

S 

H
C

M
 

LO
S 

H
C

M
 

D
elay

H
C

M
 

V/C
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U

 
LO

S 

H
C

M
 

LO
S 

H
C

M
 

D
elay

H
C

M
 

V/C
 

IC
U

 
LO

S 

1 
Berkshire Place and I-
210 Freeway 
Eastbound Ramps (3) 

F 51.4 - - B 10.8 - - C 23.7 - - D 31.6 - - 

2 
Berkshire Place and I-
210 Freeway 
Westbound Ramps (3) 

A 9.5 - - A 4.9 - - A 7.2 - - A 3.8 - - 

3 Oak Grove Drive and 
Berkshire Place B 19.2 0.93 B A 5.6 0.29 A A 8.4 0.57 B A 8 0.57 B 

4 
Oak Grove Drive and 
Foothill Freeway 
Overpass (3) 

C 19.2 - - A 9.6 - - A 9.5 - - B 11.3 - - 

5 
Windsor Ave and Oak 
Grove Drive/Woodbury 
Rd  

C 34.7 0.94 D B 14.3 0.54 A B 17.1 0.58 A C 24.9 0.76 C 

6 
Windsor Ave/Arroyo 
Blvd and I-210 
Freeway Westbound 
Ramps  

B 10.4 0.66 B A 6 0.31 A A 7.3 0.41 A A 8.2 0.45 B 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 1D 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

1 Berkshire Place and I-210 
Freeway Eastbound Ramps (3) - D - E YES - F - - N/A 

2 Berkshire Place and I-210 
Freeway Westbound Ramps (3) - A - A NO - A - - N/A

3 Oak Grove Drive and Berkshire 
Place 0.50 A 0.67 A NO 0.93 B - - N/A

4 Oak Grove Drive and Foothill 
Freeway Overpass (3) - B - C NO - C - - N/A

5 Windsor Ave and Oak Grove 
Drive/Woodbury Rd  0.87 C 0.86 C NO 0.94 C - - N/A

6 Windsor Ave/Arroyo Blvd and I-
210 Freeway Westbound Ramps  0.53 A 0.57 A NO 0.66 B - - N/A

The Haul Route 1D is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods without the need for potential impact 
reduction measures.  The Devil’s Gate Dam and Reservoir driveway does not require potential 
impact reduction measures.  

Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project.  The Haul Route, therefore, 
is anticipated to continue to operate at an unacceptable LOS during the AM peak period.   

Manning’s Pit (Site 2): Haul Route 2A  

Haul Route 2A is the preferred route for Manning’s Pit, east of Devil’s Gate Dam and Reservoir. 

Preferred Route – Manning’s Pit (Haul Route 2A) - Year 2014      
Route 2A AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps A 7.1 0.56 A A 7.4 0.53 A A 7.3 0.56 A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.93 C C 22.0 0.79 C C 26.9 0.91 D 

10 Irwindale Ave and First Street B 10.6 0.63 B B 14.2 0.65 B C 23.2 0.86 C 

11 Irwindale Ave and Gladstone 
Street  C 29.9 0.92 D B 16.0 0.72 B C 30.2 0.95 D 

12 Vincent Ave and Gladstone 
Street  B 14.3 0.80 C A 8.9 0.45 A B 14.4 0.72 C 

13 Vincent Ave and Arrow Hwy  B 17.6 0.90 D A 9.8 0.45 A B 15.4 0.93 D 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 2A 
AM Peak Hour  

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference with 
vs. without 

project 
Year 2014 

with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

8 
Irwindale Ave and I-
210 Freeway 
Westbound Ramps 

0.48 A 0.5 A NO 0.56 A - - N/A

9 
Irwindale Ave and I-
210 Freeway 
Eastbound Ramps 

0.84 C 0.85 C NO 0.93 C - - N/A

10 Irwindale Ave and 
First Street 0.6 B 0.64 B NO 0.63 B - - N/A

11 Irwindale Ave and 
Gladstone Street  0.81 C 0.87 C NO 0.92 C - - N/A

12 Vincent Ave and 
Gladstone Street  0.61 B 0.72 B NO 0.8 B - - N/A

13 Vincent Ave and 
Arrow Hwy  0.77 B 0.8 B NO 0.9 B - - N/A

The Haul Route 2A is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods without the need for potential 
impact reduction measures.  

An optional measure is to provide applicable construction signing at the Manning’s Pit driveway. 

Waste Management (Site 3): Haul Route 3 

Haul Route 3 is the preferred route for Waste Management, east of Devil’s Gate Dam and 
Reservoir. 

Preferred Route – Waste Management (Haul Route 3) - Year 2014     
Route 3 AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps A 7.1 0.56 A A 7.4 0.53 A A 7.3 0.56 A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.93 C C 22.0 0.79 C C 26.9 0.91 D 

10 Irwindale Ave and First Street B 10.6 0.63 B B 14.2 0.65 B C 23.2 0.86 C 

11 Irwindale Ave and Gladstone 
Street  C 29.9 0.92 D B 16.0 0.72 B C 30.2 0.95 D 

12 Vincent Ave and Gladstone 
Street  B 11.7 0.68 B A 8.7 0.31 A B 11.0 0.57 B 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

The Haul Route 3 is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods without the need for potential 
impact reduction measures.  The Waste Management driveway is at the signalized study 
intersection of Vincent Avenue and Gladstone Street that does not require potential impact 
reduction measures. 
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Route 3 
AM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps 0.48 A 0.5 A NO 0.56 A - - N/A

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps 0.84 C 0.85 C NO 0.93 C - - N/A

10 Irwindale Ave and First Street 0.6 B 0.64 B NO 0.63 B - - N/A

11 Irwindale Ave and Gladstone 
Street  0.81 C 0.87 C NO 0.92 C - - N/A

12 Vincent Ave and Gladstone 
Street  0.61 B 0.65 B NO 0.68 B - - N/A

Vulcan Material (Site 9): Haul Route 9 

Haul Route 9 is the preferred route for Vulcan Material – Irwindale Site, east of Devil’s Gate 
Dam and Reservoir. 

Preferred Route – Vulcan Material (Haul Route 9) - Year 2014      
Route 9 AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps A 7.2 0.57 A A 7.5 0.54 A A 7.5 0.58 A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.90 C C 22.5 0.80 C C 26.6 0.88 D 

53 Irwindale Ave and Foothill 
Boulevard C 30.0 0.87 C D 46.8 1.01 D E 77.1 1.09 F* 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 9 
PM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps 0.50 A 0.52 A NO 0.58 A - - N/A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps 0.83 C 0.84 C NO 0.88 C - - N/A

53 Irwindale Ave and Foothill 
Boulevard 0.94 D 1.05 D NO 1.09 E - - N/A

The Haul Route 9 is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM, and MID-DAY peak periods without the need for potential impact 
reduction measures.  
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Irwindale Avenue (NS) and Foothill Boulevard (EW) (Vulcan Materials driveway): The 
Intersection is anticipated to operate at an unacceptable LOS during the PM peak hour. The 
optional measures of this intersection are beyond of the scope of the project. The Haul Route, 
therefore, is anticipated to continue to operate at an unacceptable LOS during the PM peak 
period.   

Scholl Canyon Landfill Haul (Site 4): Route 4A  

Haul Route 4A is the Scholl Canyon Landfill preferred route, east of Devil’s Gate Dam and 
Reservoir.  

Preferred Route – Scholl Canyon Landfill (Haul Route 4A)  - Year 2014     
Route 4A AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

21 

Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

E 41.2 - - B 14.4 - - E 49.9 - - 

With potential impact reduction 
measures (Lane Modification) C 15.3 - - B 11.0 - - C 15.7 - - 

22 Figueroa St and Eagle Vista 
Drive B 14.2 - - B 12.8 - - C 22.9 - - 

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  A 9.2 0.66 B A 6.4 0.44 A A 8.6 0.63 B 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 4A 
AM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

21 
Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

- D - E YES - E  - C NO

22 Figueroa St and Eagle Vista 
Drive - B - B NO - B - - N/A

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  0.5 A 0.57 A NO 0.66 A - - N/A

Route 4A 
PM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

21 
Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

- D - D NO - E - C NO

22 Figueroa St and Eagle Vista 
Drive - C - C NO - C - - N/A

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  0.46 A 0.55 A NO 0.63 A - - N/A
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The Haul Route 4A utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The following potential impact reduction measures will improve the utilized 
intersections to an acceptable LOS during the AM and PM peak periods: 

1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   

Devil’s Gate Dam Area (Site 1): Haul Route 1H  

Haul Route 1H is the preferred route for disposal sites Sheldon Pit (Site 5), Sun Valley Fill Site 
(Site 6), Bradley Landfill (Site 7), and Boulevard Pit (Site 8), east of Devil’s Gate Dam and 
Reservoir.  

Preferred East Route – Devil’s Gate Dam and Reservoir (Haul Route 1H)  - Year 2014   
Route1H AM MID-DAY (12-2 PM) MID-DAY (2-4 PM) PM 

Intersection # / Name 

H
C

M
 

LO
S

H
C

M
 

D
elay

H
C

M
 

V/C

IC
U

 
LO

S

H
C

M
 

LO
S

H
C

M
 

D
elay

H
C

M
 

V/C

IC
U

 
LO

S

H
C

M
 

LO
S

H
C

M
 

D
elay

H
C

M
 

V/C

IC
U

 
LO

S

H
C

M
 

LO
S

H
C

M
 

D
elay

H
C

M
 

V/C

IC
U

 
LO

S

2 
Berkshire Place and 
I-210 Freeway 
Westbound Ramps 
(3) 

B 10.4 - - A 4.6 - - A 6.6 - - A 3.5 - - 

3 Oak Grove Drive 
and Berkshire Place B 19.2 0.93 B A 5.6 0.29 A A 8.4 0.57 B A 8 0.57 B 

4 
Oak Grove Drive 
and Foothill Freeway 
Overpass (3) 

C 19.2 - - A 9.6 - - A 9.5 - - B 11.3 - - 

5 
Windsor Ave and 
Oak Grove 
Drive/Woodbury Rd  

C 34.7 0.94 D B 14.3 0.54 A B 17.1 0.58 A C 24.9 0.76 C 

6 
Windsor Ave/Arroyo 
Blvd and I-210 
Freeway Westbound 
Ramps  

A 9.7 0.61 B A 5.7 0.37 A A 6.4 0.37 A A 7.8 0.44 B

7 
Windsor Ave/Arroyo 
Blvd and I-210 
Freeway Eastbound 
Ramps  

C 28.6 0.57 A B 16.1 0.39 A B 17.4 0.42 A C 26.8 0.63 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 1H 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

2 Berkshire Place and I-210 
Freeway Westbound Ramps (3) - A - A NO - B - - N/A 

3 Oak Grove Drive and Berkshire 
Place 0.50 A 0.67 A NO 0.93 B - - N/A

4 Oak Grove Drive and Foothill 
Freeway Overpass (3) - B  - C NO - C - - N/A

5 Windsor Ave and Oak Grove 
Drive/Woodbury Rd  0.87 C 0.86 C NO 0.94 C - - N/A

6 Windsor Ave/Arroyo Blvd and I-
210 Freeway Westbound Ramps  0.53 A 0.55 A NO 0.61 A - - N/A

7 Windsor Ave/Arroyo Blvd and I-
210 Freeway Eastbound Ramps  0.49 C 0.53 C NO 0.57 C - - N/A

The Haul Route 1H is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day without the need for potential impact reduction measures. The 
Devil’s Gate Dam and Reservoir entrance and access to Oak Grove Drive Oak Grove Drive for 
Route 1H to access the Devil’s Gate Dam and Reservoir does not require potential impact 
reduction measures. 

Sheldon Pit (Site 5): Haul Route 5A  

Haul Route 5A is the preferred route for Sheldon Pit, west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Sheldon Pit (Haul Route 5A) – Year 2014      
Route 5A AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

24 Foothill Blvd and I-210 
Westbound Ramps  A 5.8 0.30 A A 5.9 0.31 A A 8.5 0.56 A 

25 Foothill Blvd and I-210 
Eastbound Ramps  A 6.4 0.32 A A 6.7 0.33 A A 7.9 0.44 A 

26 Foothill Blvd and Osborne 
Street  C 20.7 0.78 D B 10.8 0.56 A C 21.1 0.88 D 

27 Glenoaks Blvd and 
Osborne Street  F 105.7 1.15 F D 35.4 0.88 C E 55.4 0.95 E 

28 Glenoaks Blvd and 
Montague Street  B 10.5 0.79 B A 9.5 0.41 A A 10.0 0.62 C 

29 Glenoaks Blvd and 
Branford Street  B 17.9 0.80 C B 16.5 0.65 B C 21.9 0.91 D 

30 Glenoaks Blvd and 
Sheldon Street  B 14.2 0.86 E A 8.1 0.56 B C 21.8 1.10 D 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 5A 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.51 A 0.57 A NO 0.30 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.60 A 0.63 A NO 0.32 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.89 B 1.16 D NO 0.78 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.99 E 1.13 F YES 1.15 F - - YES

28 Glenoaks Blvd and Montague 
Street  0.69 A 0.72 A NO 0.79 B - - N/A

29 Glenoaks Blvd and Branford 
Street  0.77 B 0.81 B NO 0.80 B - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.78 B NO 0.86 B - - N/A

Route 5A 
PM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.46 A 0.50 A NO 0.56 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.39 A 0.41 A NO 0.44 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.73 B 0.91 B NO 0.88 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.90 D 0.90 D NO 0.95 E - - YES 

28 Glenoaks Blvd and Montague 
Street  0.55 A 0.58 A NO 0.62 A - - N/A

29 Glenoaks Blvd and Branford 
Street  0.76 C 0.80 C NO 0.91 C - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.95 B NO 1.10 C - - N/A

The Haul Route 5A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures.   

Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route, therefore, is anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.   

An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 
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Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6A  

Haul Route 6A is the preferred route for Sun Valley Fill Site, west of Devil’s Gate Dam and 
Reservoir.  

Preferred Route – Sun Valley Fill Site (Haul Route 6A) – Year 2014     
Route 6A AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

24 Foothill Blvd and I-210 
Westbound Ramps  A 5.8 0.30 A A 5.9 0.31 A A 8.5 0.56 A 

25 Foothill Blvd and I-210 
Eastbound Ramps  A 6.4 0.32 A A 6.7 0.33 A A 7.9 0.44 A 

26 Foothill Blvd and 
Osborne Street  C 20.7 0.78 D B 10.8 0.56 A C 21.1 0.88 D 

27 Glenoaks Blvd and 
Osborne Street  F 105.7 1.15 F D 35.4 0.88 C E 55.4 0.95 E 

28 Glenoaks Blvd and 
Montague Street  B 10.5 0.79 B A 9.5 0.41 A A 10.0 0.62 C 

29 Glenoaks Blvd and 
Branford Street  B 17.9 0.80 C B 16.5 0.65 B C 21.9 0.91 D 

30 Glenoaks Blvd and 
Sheldon Street  B 14.2 0.86 E A 8.1 0.56 B C 21.8 1.10 D 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 6A 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.51 A 0.57 A NO 0.30 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.60 A 0.63 A NO 0.32 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.89 B 1.16 D NO 0.78 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.99 E 1.13 F YES 1.15 F - - YES

28 Glenoaks Blvd and Montague 
Street  0.69 A 0.72 A NO 0.79 B - - N/A

29 Glenoaks Blvd and Branford 
Street  0.77 B 0.81 B NO 0.80 B - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.78 B NO 0.86 B - - N/A
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Route 6A 
PM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.46 A 0.50 A NO 0.56 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.39 A 0.41 A NO 0.44 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.73 B 0.91 B NO 0.88 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.90 D 0.90 D NO 0.95 E - - YES

28 Glenoaks Blvd and Montague 
Street  0.55 A 0.58 A NO 0.62 A - - N/A

29 Glenoaks Blvd and Branford 
Street  0.76 C 0.80 C NO 0.91 C - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.95 B NO 1.10 C - - N/A

The Haul Route 6A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Sun Valley Fill Site driveway does not require potential impact reduction 
measures.   

Glenoaks Blvd (NS) and Osborne Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route, therefore, is anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.   

Bradley Landfill (Site 7): Haul Route 7A  

Haul Route 7A is the Bradley Landfill preferred route, west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Bradley Landfill (Haul Route 7A)  – Year 2014     
Route 7A AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

24 Foothill Blvd and I-210 
Westbound Ramps  A 5.8 0.30 A A 5.9 0.31 A A 8.5 0.56 A 

25 Foothill Blvd and I-210 
Eastbound Ramps  A 6.4 0.32 A A 6.7 0.33 A A 7.9 0.44 A 

26 Foothill Blvd and Osborne 
Street  C 20.7 0.78 D B 10.8 0.56 A C 21.1 0.88 D 

27 Glenoaks Blvd and 
Osborne Street  F 105.7 1.15 F D 35.4 0.88 C E 55.4 0.95 E 

28 Glenoaks Blvd and 
Montague Street  B 10.5 0.79 B A 9.5 0.41 A A 10.0 0.62 C 

29 Glenoaks Blvd and 
Branford Street  B 17.9 0.80 C B 16.5 0.65 B C 21.9 0.91 D 

30 Glenoaks Blvd and 
Sheldon Street  B 16.0 0.89 E A 7.7 0.52 A B 14.7 0.86 D 

31 Glenoaks Blvd and Peoria 
Street  A 6.2 0.64 A A 5.4 0.42 A A 6.4 0.56 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 7A 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.51 A 0.57 A NO 0.30 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.60 A 0.63 A NO 0.32 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.89 B 1.16 D NO 0.78 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.99 E 1.13 F YES 1.15 F - - YES

28 Glenoaks Blvd and Montague 
Street  0.69 A 0.72 A NO 0.79 B - - N/A

29 Glenoaks Blvd and Branford 
Street  0.77 B 0.81 B NO 0.80 B - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.79 B NO 0.89 B - - N/A

31 Glenoaks Blvd and Peoria 
Street  0.54 B 0.61 A NO 0.64 A - - N/A

Route 7A 
PM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

24 Foothill Blvd and I-210 
Westbound Ramps  0.46 A 0.50 A NO 0.56 A - - N/A

25 Foothill Blvd and I-210 
Eastbound Ramps  0.39 A 0.41 A NO 0.44 A - - N/A

26 Foothill Blvd and Osborne 
Street  0.73 B 0.91 B NO 0.88 C - - N/A

27 Glenoaks Blvd and Osborne 
Street  0.90 D 0.90 D NO 0.95 E - - YES

28 Glenoaks Blvd and Montague 
Street  0.55 A 0.58 A NO 0.62 A - - N/A

29 Glenoaks Blvd and Branford 
Street  0.76 C 0.80 C NO 0.91 C - - N/A

30 Glenoaks Blvd and Sheldon 
Street  0.75 B 0.78 B NO 0.86 B - - N/A

31 Glenoaks Blvd and Peoria 
Street  0.52 B 0.55 A NO 0.56 A - - N/A

The Haul Route 7A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Bradley Landfill driveway does not require potential impact reduction measures.   

Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route, therefore, is anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.   

-15- 



    Traffic Impact Study   

Boulevard Pit (Site 8): Haul Route 8C  

Haul Route 8C is the Boulevard Pit preferred route west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Boulevard Pit (Haul Route 8C) – Year 2014      
Route 8C AM MID-DAY PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS

30 Glen Oaks Blvd and Sheldon Street B 14.7 0.87 D A 7.6 0.50 A B 13.7 0.86 D 

31 Glen Oaks Blvd and Peoria Street A 6.6 0.59 A A 9.0 0.39 A B 16.9 0.53 A 

32 Glen Oaks Blvd and Tuxford Street D 40.1 1.10 E A 8.9 0.63 B B 11.1 0.81 C 

44 Wheatland Ave and I-210 Freeway 
Eastbound Ramp A 0 - - A 0 - - A 0 - - 

45 Wheatland Ave and I-210 Freeway 
Westbound Ramp B 11.1 - - A 8.8 - - B 10.2 - - 

46 Wheatland Ave and Foothill Blvd B 11.3 0.46 A B 10.6 0.39 A B 10 0.47 A 

47 Wentworth Street and Foothill Blvd C 28.4 0.88 A B 10.4 0.45 A A 9.7 0.48 A 

48 Tuxford Street and San Fernando 
Road D 40.1 0.80 C C 34.7 0.80 B C 34.8 0.75 C 

49 Lankershim Blvd and San Fernando 
Road A 8.6 0.57 A A 7.8 0.47 A A 9.6 0.55 A 

50 Sheldon Street and San Fernando 
Road C 34.8 0.80 C C 24.3 0.54 A E 58.1 1.03 E 

51 Branford Street and San Fernando 
Road  D 38.0 0.89 B C 30.7 0.51 A F 84.0 0.99 D 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 8C 
PM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

30 Glen Oaks Blvd and Sheldon 
Street 0.75 B 0.75 B NO 0.86 B - - N/A

31 Glen Oaks Blvd and Peoria Street 0.52 B 0.54 B NO 0.53 B - - N/A

32 Glen Oaks Blvd and Tuxford 
Street 0.54 A 0.65 A NO 0.81 B - - N/A

44 Wheatland Ave and I-210 Freeway 
Eastbound Ramp - A - A NO - A - - N/A

45 Wheatland Ave and I-210 Freeway 
Westbound Ramp - A - A NO - B - - N/A

46 Wheatland Ave and Foothill Blvd 0.27 A 0.43 B NO 0.47 B - - N/A

47 Wentworth Street and Foothill Blvd 0.42 A 0.43 A NO 0.48 A - - N/A

48 Tuxford Street and San Fernando 
Road 0.73 C 0.71 D NO 0.75 C - - N/A

49 Lankershim Blvd and San 
Fernando Road 0.46 A 0.51 A NO 0.55 A - - N/A

50 Sheldon Street and San Fernando 
Road 0.94 D 0.94 D NO 1.03 E - - N/A

51 Branford Street and San Fernando 
Road 0.92 E 0.95 E NO 0.99 F - - N/A
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The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM and MID-DAY peak periods without the need for potential impact 
reduction measures.  

An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

Sheldon Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route, therefore, is anticipated to continue to 
operate at an unacceptable LOS during the PM peak period.   

Branford Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate 
at an unacceptable LOS during the PM peak hour. The optional measures for this intersection 
are beyond of the scope of the project. The Haul Route, therefore, is anticipated to continue to 
operate at an unacceptable LOS during the PM peak period.   

The Alternate Haul Routes 

The Alternate Haul Route to the east is the Haul Route 1B. The Haul Routes that utilize the Haul 
Route 1B to and from Devil’s Gate Dam and Reservoir are the Manning’s Pit (Site 2), Waste 
Management (Site 3), and Vulcan Materials - Irwindale Site (Site 9).  The Manning’s Pit 
alternate Haul Route is Haul Route 2B. The Waste Management alternate Haul Route is Haul 
Route 3. The Vulcan Materials - Irwindale Site alternate Haul Route is Haul Route 9.  

The Alternate Haul Route to the west is the Haul Route 1F. The Haul Routes that utilize the 
Haul Route 1F to and from Devil’s Gate Dam and Reservoir are the Scholl Canyon Landfill (Site 
4), Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and Boulevard Pit 
(Site 8). The Scholl Canyon Landfill alternate Haul Route is Haul Route 4B.The Sheldon Pit 
alternate Haul Route is Haul Route 5C. The Sun Valley Fill Site alternate Haul Route is Haul 
Route 6C. The Bradley Landfill alternate Haul Route is Haul Route 7C. The Boulevard Pit 
alternate Haul Route is Haul Route 8B. 

Devil’s Gate Dam Area (Site 1): Haul Route 1B  

Haul Route 1B is an alternative route to the disposal sites Manning’s Pit (Site 2), Waste 
Management (Site 3), Vulcan Materials - Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 
4), east of Devil’s Gate Dam and Reservoir. 
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Alternative East Route – Devil’s Gate Dam and Reservoir (Haul Route 1B)    
Route1B AM MID-DAY (12-2 PM) MID-DAY (2-4 PM) PM 
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4 
Oak Grove Drive and 
Foothill Freeway 
Overpass (3) 

C 21.0 - - A 9.9 - - A 9.8 - - B 12.0 - - 

5 
Windsor Ave and Oak 
Grove Drive/Woodbury 
Rd  

C 34.6 0.94 D B 14.4 0.59 A B 17.1 0.58 A C 24.7 0.76 C 

6 
Windsor Ave/Arroyo 
Blvd and I-210 
Freeway Westbound 
Ramps  

B 10.8 0.68 B A 6.8 0.37 A A 6.9 0.37 A A 8.3 0.48 B 

7 
Windsor Ave/Arroyo 
Blvd and I-210 
Freeway Eastbound 
Ramps  

C 23.7 0.39 A C 30.9 0.42 A C 28.4 0.42 A C 28.5 0.62 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 1B 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

4 Oak Grove Drive and Foothill 
Freeway Overpass (3) - B  - C NO - C - - N/A

5 Windsor Ave and Oak Grove 
Drive/Woodbury Rd  0.87 C 0.86 C NO 0.94 C - - N/A

6 Windsor Ave/Arroyo Blvd and I-
210 Freeway Westbound Ramps  0.53 A 0.60 A NO 0.68 B - - N/A

7 Windsor Ave/Arroyo Blvd and I-
210 Freeway Eastbound Ramps  0.49 C 0.53 C NO 0.39 C - - N/A

The use of Haul Route 1B requires that the median along the frontage of the Devils Gate Dam 
and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This requires the approval 
of the City of Pasadena.  The Haul Route 1B is anticipated to continue to operate at an LOS C 
or better for all utilized intersections throughout the day. 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
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Manning’s Pit (Site 2): Haul Route 2B  

The Haul Route 2B is the alternate route for Manning’s Pit, east of Devil’s Gate Dam and 
Reservoir.  

Preferred Route – Manning’s Pit (Haul Route 2B) - Year 2014      
Route 2B AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.93 C C 22.2 0.79 C C 26.9 0.91 D 

10 Irwindale Ave and First Street B 13.8 0.65 B B 18.5 0.65 B D 50.3 0.93 C 

11 Irwindale Ave and Gladstone 
Street  C 31.9 0.91 D B 15.2 0.67 B C 27.6 0.95 D 

12 Vincent Ave and Gladstone 
Street  B 12.6 0.74 B A 8.7 0.38 A B 14.2 0.72 C 

13 Vincent Ave and Arrow Hwy  B 17.5 0.90 D A 9.8 0.45 A B 15.4 0.93 D 

14 Arrow Hwy and Lark Ellen 
Ave  E 61.5 0.97 D D 40.3 0.72 B E 55.4 0.94 E 

15 Arrow Hwy and Enid Ave  D 55.0 1.35 E B 12.8 0.50 A B 14.4 0.70 C 

16 Azusa Ave and Arrow Hwy E 63.8 1.15 D E 55.4 0.96 D E 58.4 1.04 E 

17 Azusa Ave and Gladstone 
Street  E 61.5 1.01 D D 38.3 0.91 C D 38.0 0.87 D 

18 Azusa Ave and I-210 
Freeway Eastbound Ramps  B 12.1 0.71 A B 11.7 0.75 A B 10.3 0.65 A 

19 Azusa Ave and First Street  D 46.2 0.87 D B 16.3 0.57 A B 18.9 0.69 B 

20 
First Street and Alameda 

Street/I-210 Freeway 
Westbound Ramps  

E 69.2 1.40 E B 11.6 0.63 B B 17.1 0.87 C 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 
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Route 2B 
AM Peak Hour  

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 with 
Project  and 

potential impact 
reduction 
measures 

Difference with vs. 
without potential 
impact reduction 

measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS Significant Impact 

9 
Irwindale Ave and 

I-210 Freeway 
Eastbound Ramps 

0.84 C 0.85 C NO 0.93 C - - N/A 

10 Irwindale Ave and 
First Street 0.60 B 0.64 B NO 0.65 B - - N/A 

11 Irwindale Ave and 
Gladstone Street  0.81 C 0.88 C NO 0.91 C - - N/A 

12 Vincent Ave and 
Gladstone Street  0.61 B 0.63 B NO 0.74 B - - N/A 

13 Vincent Ave and 
Arrow Hwy  0.77 B 0.80 B NO 0.90 B - - N/A 

14 Arrow Hwy and 
Lark Ellen Ave  0.88 D 0.88 D NO 0.97 E - - N/A 

15 Arrow Hwy and 
Enid Ave  1.00 C 1.08 C NO 1.35 D - - N/A 

16 Azusa Ave and 
Arrow Hwy 0.95 D 1.04 D NO 1.15 E - - N/A 

17 Azusa Ave and 
Gladstone Street  0.89 D 0.93 D NO 1.01 E - - N/A 

18 
Azusa Ave and I-

210 Freeway 
Eastbound Ramps  

0.63 A 0.64 B NO 0.71 B - - N/A 

19 Azusa Ave and 
First Street  0.82 C 0.84 D NO 0.87 D - - N/A 

20 
First Street and 

Alameda Street/I-
210 Freeway 

Westbound Ramps 

1.13 D 1.19 D NO 1.40 E - - N/A 
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Route 2B 
MIDDAY Peak Hour  

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference with 
vs. without 

project 
Year 2014 

with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

9 
Irwindale Ave and I-

210 Freeway 
Eastbound Ramps 

0.71 B 0.72 B NO 0.79 C - - N/A 

10 Irwindale Ave and 
First Street 0.60 B 0.60 B NO 0.65 B - - N/A 

11 Irwindale Ave and 
Gladstone Street  0.51 B 0.57 B NO 0.67 B - - N/A 

12 Vincent Ave and 
Gladstone Street  0.30 A 0.31 A NO 0.38 A - - N/A 

13 Vincent Ave and 
Arrow Hwy  0.36 A 0.40 A NO 0.45 A - - N/A 

14 Arrow Hwy and 
Lark Ellen Ave  0.62 C 0.67 C NO 0.72 D - - N/A 

15 Arrow Hwy and 
Enid Ave  0.43 B 0.48 B NO 0.50 B - - N/A 

16 Azusa Ave and 
Arrow Hwy 0.91 D 0.95 D NO 0.96 E - - YES 

17 Azusa Ave and 
Gladstone Street  0.75 C 0.79 C NO 0.91 D - - N/A 

18 
Azusa Ave and I-

210 Freeway 
Eastbound Ramps  

0.63 A 0.67 A NO 0.75 B - - N/A 

19 Azusa Ave and 
First Street  0.53 B 0.53 B NO 0.57 B - - N/A 

20 
First Street and 

Alameda Street/I-
210 Freeway 

Westbound Ramps  

0.54 B 0.56 B NO 0.63 B - - N/A 
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Route 2B 
PM Peak Hour  

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference with 
vs. without 

project 
Year 2014 

with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

9 
Irwindale Ave and I-

210 Freeway 
Eastbound Ramps 

0.83 C 0.84 C NO 0.91 C - - N/A 

10 Irwindale Ave and 
First Street 0.69 B 0.69 C NO 0.93 D - - N/A 

11 Irwindale Ave and 
Gladstone Street  0.84 B 0.88 C NO 0.95 C - - N/A 

12 Vincent Ave and 
Gladstone Street  0.57 B 0.60 B NO 0.72 B - - N/A 

13 Vincent Ave and 
Arrow Hwy  0.73 B 0.77 B NO 0.93 B - - N/A 

14 Arrow Hwy and 
Lark Ellen Ave  0.79 D 0.82 D NO 0.94 E - - N/A 

15 Arrow Hwy and 
Enid Ave  0.64 B 0.68 B NO 0.70 B - - N/A 

16 Azusa Ave and 
Arrow Hwy 0.94 D 0.96 D NO 1.04 E - - N/A 

17 Azusa Ave and 
Gladstone Street  0.77 C 0.85 C NO 0.87 D - - N/A 

18 
Azusa Ave and I-

210 Freeway 
Eastbound Ramps  

0.58 A 0.59 A NO 0.65 B - - N/A 

19 Azusa Ave and 
First Street  0.64 B 0.64 B NO 0.69 B - - N/A 

20 
First Street and 

Alameda Street/I-
210 Freeway 

Westbound Ramps  

0.78 B 0.82 B NO 0.87 B - - N/A 

The Haul Route is anticipated to operate at an unacceptable LOS at Arrow Hwy and Lark Ellen 
Ave, Azusa Ave and Arrow Hwy, Azusa Ave and Gladstone Street, and First Street and 
Alameda Street/I-210 Freeway Westbound Ramps during the AM, MID-DAY, and PM peak 
periods.  

Arrow Hwy (EW) and Lark Ellen Ave (NS): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures of this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.  

Azusa Ave (NS) and Arrow Hwy (EW): The Intersection is anticipated to operate at an 
unacceptable LOS throughout the day. The optional measures of this intersection are beyond of 
the scope of the project. The Haul Route is, therefore, anticipated to continue to operate at an 
unacceptable LOS throughout the day. 
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Azusa Ave (NS) and Gladstone Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM peak hour. The optional measures of this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the AM peak period.  

First Street (EW) and Alameda Street/I-210 Freeway Westbound Ramps (NS): The Intersection 
is anticipated to operate at an unacceptable LOS during the AM peak hour. The optional 
measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period. 

An optional measure is to provide applicable construction signing at the Manning’s Pit driveway.  

Waste Management (Site 3): Haul Route 3 

The Waste Management is provided with a single route as such does not have an alternate 
route other than Haul Route 3. The Haul Route 3 is the preferred route for Waste Management, 
east of Devil’s Gate Dam and Reservoir. 

Preferred Route – Waste Management (Haul Route 3) - Year 2014     
Route 3 AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps A 7.1 0.56 A A 7.4 0.53 A A 7.3 0.56 A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.93 C C 22.0 0.79 C C 26.9 0.91 D 

10 Irwindale Ave and First Street B 10.6 0.63 B B 14.2 0.65 B C 23.2 0.86 C 

11 Irwindale Ave and Gladstone 
Street  C 29.9 0.92 D B 16.0 0.72 B C 30.2 0.95 D 

12 Vincent Ave and Gladstone 
Street  B 11.7 0.68 B A 8.7 0.31 A B 11.0 0.57 B 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 3 
AM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps 0.48 A 0.5 A NO 0.56 A - - N/A

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps 0.84 C 0.85 C NO 0.93 C - - N/A

10 Irwindale Ave and First Street 0.6 B 0.64 B NO 0.63 B - - N/A

11 Irwindale Ave and Gladstone 
Street  0.81 C 0.87 C NO 0.92 C - - N/A

12 Vincent Ave and Gladstone 
Street  0.61 B 0.65 B NO 0.68 B - - N/A
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The Haul Route 3 is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods without the need for potential 
impact reduction measures.  The Waste Management driveway is at the signalized study 
intersection of Vincent Avenue and Gladstone Street that does not require potential impact 
reduction measures. 

Vulcan Material (Site 9): Haul Route 9 

The Vulcan Material – Irwindale Site is provided with a single route as such does not have an 
alternate route other than Haul Route 9. Haul Route 9 is the preferred route for Vulcan Material 
– Irwindale Site, east of Devil’s Gate Dam and Reservoir. 

Preferred Route – Vulcan Material (Haul Route 9) - Year 2014      
Route 9 AM MID-DAY  PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps A 7.2 0.57 A A 7.5 0.54 A A 7.5 0.58 A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps C 27.9 0.90 C C 22.5 0.80 C C 26.6 0.88 D 

53 Irwindale Ave and Foothill 
Boulevard C 30.0 0.87 C D 46.8 1.01 D E 77.1 1.09 F* 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 9 
PM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

8 Irwindale Ave and I-210 
Freeway Westbound Ramps 0.50 A 0.52 A NO 0.58 A - - N/A 

9 Irwindale Ave and I-210 
Freeway Eastbound Ramps 0.83 C 0.84 C NO 0.88 C - - N/A

53 Irwindale Ave and Foothill 
Boulevard 0.94 D 1.05 D NO 1.09 E - - N/A

The Haul Route 9 is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM, and MID-DAY peak periods without the need for potential impact 
reduction measures.  

Irwindale Avenue (NS) and Foothill Boulevard (EW) (Vulcan Materials driveway): The 
Intersection is anticipated to operate at an unacceptable LOS during the PM peak hour. The 
optional measures of this intersection are beyond of the scope of the project. The Haul Route, 
therefore, is anticipated to continue to operate at an unacceptable LOS during the PM peak 
period.   
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Devil’s Gate Dam Area (Site 1): Haul Route 1F 

Haul Route 1F is the alternate route for disposal sites Sheldon Pit (Site 5), Sun Valley Fill Site 
(Site 6), Bradley Landfill (Site 7), and Boulevard Pit (Site 8), east of Devil’s Gate Dam and 
Reservoir.  

Alternative Route – Devil’s Gate Dam and Reservoir (Haul Route 1F) – Year 2014   
Route1F AM MID-DAY (12-2 PM) MID-DAY (2-4 PM) PM 

Intersection # / Name 
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4 
Oak Grove Drive and 
Foothill Freeway 
Overpass (3) 

C 21 - - A 9.9 - - A 9.8 - - B 12 - - 

5 
Windsor Ave and Oak 
Grove Drive/Woodbury 
Rd  

C 34.6 0.94 D B 14.4 0.59 A B 17.1 0.58 A C 24.7 0.76 C 

6 
Windsor Ave/Arroyo 
Blvd and I-210 Freeway 
Westbound Ramps  

A 9.9 0.62 B A 5.5 0.31 A A 5.6 0.27 A A 7.9 0.47 B

7 
Windsor Ave/Arroyo 
Blvd and I-210 Freeway 
Eastbound Ramps  

C 28.6 0.57 A B 16.1 0.39 A B 17.4 0.42 A C 26.8 0.63 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 1F 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  
and potential 

impact 
reduction 
measures 

Difference 
with vs. 
without 

Potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

4 Oak Grove Drive and Foothill 
Freeway Overpass (3) - B  - C NO - C - - N/A

5 Windsor Ave and Oak Grove 
Drive/Woodbury Rd  0.87 C 0.86 C NO 0.94 C - - N/A

6 Windsor Ave/Arroyo Blvd and I-
210 Freeway Westbound Ramps  0.53 A 0.56 A NO 0.62 A - - N/A

7 Windsor Ave/Arroyo Blvd and I-
210 Freeway Eastbound Ramps  0.49 C 0.53 C NO 0.57 C - - N/A

The use of Haul Route 1F requires that the median along the frontage of the Devils Gate Dam 
and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This requires the approval 
of the City of Pasadena.  The Haul Route 1F is anticipated to continue to operate at an LOS C 
or better for all utilized intersections throughout the day. 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
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Scholl Canyon Landfill Haul (Site 4): Route 4B  

Haul Route 4B is the Scholl Canyon Landfill alternate route, west of Devil’s Gate Dam and 
Reservoir.  

Preferred Route – Scholl Canyon Landfill (Haul Route 4B)  - Year 2014     
Route 4B AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

21 

Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

E 41.3 - - B 14.3 - - F 53.8 - - 

With potential impact reduction 
measures (Lane Modification) C 17.6 - - B 12.9 - - D 28.3 - - 

22 Figueroa St and Eagle Vista 
Drive B 14.2 - - B 12.8 - - C 22.9 - - 

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  A 8.1 0.54 B A 7.1 0.37 A A 8 0.55 B 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 4B 
AM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

21 
Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

- D - D NO - E - C N/A 

22 Figueroa St and Eagle Vista 
Drive - B - B NO - B - - N/A 

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  0.50 A 0.52 A NO 0.54 A - - N/A 

Route 4B 
PM Peak Hour 

Existing 
Conditions 

Existing 
Plus Project 
Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and 
potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

21 
Figueroa St/Scholl Canyon 
Road and SR-134 Freeway 
Westbound Ramps  

- D - E YES - F - D NO 

22 Figueroa St and Eagle Vista 
Drive - C - C NO - C - - N/A 

23 Figueroa St and SR-134 
Freeway Eastbound Ramps  0.46 A 0.48 A NO 0.55 A - - N/A 
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The Haul Route 4B utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The following potential impact reduction measures will improve the utilized 
intersections to an acceptable LOS during the AM and PM peak periods: 

1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   

Sheldon Pit (Site 5): Haul Route 5C

Haul Route 5C is the alternate route for Sheldon Pit, west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Sheldon Pit (Haul Route 5C) – Year 2014      
Route 5C AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

44 
Wheatland Ave and I- 210 
Freeway Eastbound 
Ramps 

A 0.0 - - A 0.0 - - A 0.0 - - 

45 
Wheatland Ave and I-210 
Freeway Westbound 
Ramps 

B 11.1 - - A 8.8 - - B 10.2 - - 

46 Wheatland Ave and 
Foothill Blvd B 11.3 0.46 A B 10.6 0.39 A B 10.0 0.47 A 

47 Wentworth Street and 
Foothill Blvd C 28.4 0.88 A B 10.4 0.45 A A 9.7 0.48 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 5C 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and Potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

Potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

44 Wheatland Ave and I-210 
Freeway Eastbound Ramp - A - A NO - A - - N/A 

45 Wheatland Ave and I-210 
Freeway Westbound Ramp - A - B NO - B - - N/A 

46 Wheatland Ave and Foothill 
Blvd 0.25 A 0.42 B NO 0.46 B - - N/A 

47 Wentworth Street and Foothill 
Blvd 0.69 B 0.78 B NO 0.88 C - - N/A 

The Haul Route 5C utilized intersections are anticipated to continue to operate at an LOS C or 
better throughout the day. 

An optional measure is to provide applicable construction signing at the Sheldon Pit driveway.  
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Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6C  

Haul Route 6C is the alternate route for Sun Valley Fill Site, west of Devil’s Gate Dam and 
Reservoir.  

Preferred Route – Sun Valley Fill Site (Haul Route 6C) – Year 2014     
Route 6C AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

30 Glenoaks Blvd and 
Sheldon Street  B 17.4 0.92 E A 8.0 0.54 A B 15.9 0.89 D 

44 
Wheatland Ave and I- 
210 Freeway 
Eastbound Ramps 

A 0 - - A 0 - - A 0 - - 

45 
Wheatland Ave and I-
210 Freeway 
Westbound Ramps 

B 11.1 - - A 8.8 - - B 10.2 - - 

46 Wheatland Ave and 
Foothill Blvd B 11.3 0.46 A B 10.6 0.39 A B 10 0.47 A 

47 Wentworth Street and 
Foothill Blvd C 28.4 0.88 A B 10.4 0.45 A A 9.7 0.48 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 6C 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and Potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

Potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

30 
Glen Oaks Blvd and Sheldon 
Street 0.75 B 0.75 B NO 0.92 B - - N/A 

44 
Wheatland Ave and I-210 
Freeway Eastbound Ramp - A - A NO - A - - N/A 

45 
Wheatland Ave and I-210 
Freeway Westbound Ramp - A - B NO - B - - N/A 

46 
Wheatland Ave and Foothill 
Blvd 0.25 A 0.42 B NO 0.46 B - - N/A 

47 
Wentworth Street and Foothill 
Blvd 0.69 B 0.78 B NO 0.88 C - - N/A 

The Haul Route 6C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day. The Sun Valley Fill Site driveway does not require potential impact 
reduction measures.   
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Bradley Landfill (Site 7): Haul Route 7C 

Haul Route 7C is the Bradley Landfill alternate route, west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Bradley Landfill (Haul Route 7C)  – Year 2014     
Route 7C AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay  

HCM 
V/C 

ICU 
LOS 

30 Glenoaks Blvd and 
Sheldon Street  B 14.7 0.87 D A 7.6 0.50 A B 13.7 0.86 D 

31 Glenoaks Blvd and Peoria 
Street  A 6.2 0.64 A A 5.4 0.42 A A 6.4 0.56 A 

44 
Wheatland Ave and I- 210 
Freeway Eastbound 
Ramps 

A 0 - - A 0 - - A 0 - - 

45 
Wheatland Ave and I-210 
Freeway Westbound 
Ramps 

B 11.1 - - A 8.8 - - B 10.2 - - 

46 Wheatland Ave and 
Foothill Blvd B 11.3 0.46 A B 10.6 0.39 A B 10 0.47 A 

47 Wentworth Street and 
Foothill Blvd C 28.4 0.88 A B 10.4 0.45 A A 9.7 0.48 A 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 7C 
AM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and Potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

Potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

30 Glen Oaks Blvd and Sheldon 
Street 0.75 B 0.78 B NO 0.87 B - - N/A 

31 Glen Oaks Blvd and Peoria 
Street 0.54 B 0.61 A NO 0.64 A - - N/A 

44 Wheatland Ave and I-210 
Freeway Eastbound Ramp - A - A NO - A - - N/A 

45 Wheatland Ave and I-210 
Freeway Westbound Ramp - A - B NO - B - - N/A 

46 Wheatland Ave and Foothill 
Blvd 0.25 A 0.42 B NO 0.46 B - - N/A 

47 Wentworth Street and Foothill 
Blvd 0.69 B 0.78 B NO 0.88 C - - N/A 

The Haul Route 7C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day. The Bradley Landfill driveway does not require potential impact 
reduction measures.   
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Boulevard Pit (Site 8): Haul Route 8B  

Haul Route 8B is the Boulevard Pit alternate route west of Devil’s Gate Dam and Reservoir.  

Preferred Route – Boulevard Pit (Haul Route 8B) – Year 2014      
Route 8B AM MID-DAY (12-2 PM) PM 

Intersection # / Name HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

HCM 
LOS 

HCM 
Delay 

HCM 
V/C 

ICU 
LOS 

40 Branford Street and 
Laurel Canyon Blvd C 21.9 1.00 D B 11.0 0.54 C D 37.2 1.21 F* 

41 
Osborne Street and I-5 
Freeway Southbound 
Ramps 

B 13.7 0.83 D C 20.9 0.93 B D 37.0 1.00 E 

42 
Osborne Street and I-5 
Freeway Northbound 
Ramps 

B 14.7 0.75 B B 12.1 0.70 B B 19.3 0.89 D 

43 Osborne Street and 
Laurel Canyon Blvd D 42.3 0.98 E C 25.2 0.80 D E 66.3 1.03 F 

(*) F*- ICU LOS Exceeds LOS F                                       
Source: Hall & Foreman Inc 

Route 8C 
PM Peak Hour 

Existing 
Conditions 

Existing Plus 
Project 

Conditions 

Difference 
with vs. 
without 
project 

Year 2014 
with Project 

Year 2014 
with Project  

and Potential 
impact 

reduction 
measures 

Difference 
with vs. 
without 

Potential 
impact 

reduction 
measures 

Intersection # / Name HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

HCM 
V/C 

HCM 
LOS 

HCM 
V/C 

HCM 
LOS 

Significant 
Impact 

40 Branford Street and Laurel 
Canyon Blvd 0.76 B 1.06 C NO 1.21 D - - N/A

41 Osborne Street and I-5 Freeway 
Southbound Ramps 0.91 C 0.91 C NO 1.00 D - - N/A

42 Osborne Street and I-5 Freeway 
Northbound Ramps 0.83 C 0.83 B NO 0.89 B - - N/A

43 Osborne Street and Laurel 
Canyon Blvd 1.01 D 0.98 D NO 1.03 E - - N/A

The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM and MID-DAY peak periods without the need for potential impact 
reduction measures.  

An optional measure is to provide applicable construction signing at the Boulevard Pit driveway.  

Osborne Street (EW) and Laurel Canyon Blvd (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 
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2. CAPACITY ANALYSIS METHODOLOGY 

Level of Service Analysis Criteria for Local Intersections: 

The proposed haul routes for the Devil’s Gate Reservoir Sediment Removal and Management 
Project will require the expected truck trips to travel through the Cities of Pasadena, La Cañada 
Flintridge, Los Angeles, Azusa, Irwindale, and unincorporated areas in the County of Los 
Angeles. In order to maintain adequate traffic flow it is important to meet the lowest acceptable 
service level at each intersection along the truck haul routes. In order to verify the intersection 
capacity analysis impacts, present Level-of-Service (LOS) were conducted for the signalized 
and un-signalized study intersections. Based on the existing intersection geometrics and traffic 
volumes during the AM, Mid-day, and PM peak hours, the intersection capacity analyses for the 
signalized and un-signalized intersections were conducted using Trafficware Ltd Synchro 
version 8 which implements the methods of the 2010 Highway Capacity Manual (HCM) and 
2003 Intersection Capacity Utilization (ICU) methods. 

It is important to note that each city/jurisdiction has different criteria and thresholds to identify 
the lowest acceptable service levels. Each jurisdiction along the truck haul routes follows either 
the ICU, CMA, or HCM methodologies for signalized intersections. Synchro analysis was used 
to conduct the intersection capacity analyses for the signalized and un-signalized intersections 
since Synchro can provide the LOS per the HCM and ICU methodologies. To further understand 
the concepts and differences between the methodologies, used by the local jurisdictions, each 
methodology is described below.  

Critical Movement Analysis (CMA) 

The Critical Movement Analysis (CMA) methodology is a method developed by the 
Transportation Research Board (TRB) Circular 212. Under the CMA methodology the Level-of-
Service (LOS) is determined by dividing the volume of vehicles that pass through the facility 
over the capacity of that facility. This ratio is known as the volume-to-capacity (V/C) ratio. A V/C 
ratio value of 1.00 or greater indicates that an intersection is at or exceeding capacity. The V/C 
ratio value is based upon volumes by lane, signal phasing, and approach lane configurations.  
The LOS values range from LOS A to LOS F where a LOS A indicates excellent operating 
conditions and a LOS F represents congested conditions with excessive vehicle delay. The 
threshold table for signalized intersections per the CMA methodology is shown below. 
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TABLE 2-1
Critical Movement Analysis (CMA) - LOS and V/C Threshold 
Level of Service 

(LOS) 
Volume/Capacity Ratio 

(V/C) 
Definition

A 0.000 - 0.600 EXCELLENT. No vehicle waits longer than one red light 
and no approach phase is fully used. 

B 0.601 - 0.700 
VERY GOOD. An occasional approach phase is fully 
utilized; many drivers begin to feel somewhat restricted 
within groups of vehicles.  

C 0.701 – 0.800 
GOOD.  Occasionally, drivers may have to wait through 
more than one red light; backups may develop behind
turning vehicles.  

D 0.801 – 0.900 

FAIR. Delays may be substantial during portions of the 
rush hours, but enough lower volume periods occur to 
permit clearing of developing lines, preventing excessive 
backups.  

E 0.901 – 1.00 
POOR. Represents the most vehicles that intersection 
approaches can accommodate; may be long lines of 
waiting vehicles through several signal cycles.  

F Greater than 1.000 

FAILURE. Backups from nearby intersections or on 
cross streets may restrict or prevent movement of 
vehicles out of the intersection approaches. 
Tremendous delays with continuously increasing queue 
lengths. 

Source: TRB

Intersection Capacity Utilization (ICU) 

The Intersection Capacity Utilization (ICU) traffic analysis methodology is a method that is 
similar to the Critical Movement Analysis (CMA) methodology. Like the CMA method the ICU 
method uses volume-to-capacity (V/C) ratios to determine a LOS for an intersection. However, 
the ICU method compares the V/C ratios of conflicting turn movements at an intersection, sums 
these critical conflicting V/C ratios for each intersection approach, and determines the overall 
ICU. The resulting ICU is expressed in terms of LOS, where LOS A represents free-flow activity 
and LOS F represents overcapacity operation. The ICU thresholds are similar to the thresholds 
of the CMA methodology but can vary by local jurisdictions. 

HCM Methodology 

The Highway Capacity Manual (HCM) traffic analysis methodology is a method developed by 
the Transportation Research Board (TRB). Under the HCM methodology the LOS of an 
intersection is determined based on the delay of vehicles at the intersections. For signalized 
intersections the HCM measures the LOS based on control delay. Control delay is a portion of 
the total delay attributed to a signalized intersection and consists of initial acceleration delay, 
queue move-up time, stopped delay, and final acceleration delay. The HCM bases its delay on 
an adjusted flow using a mean control delay for the highest 15 minute period within the 
hour. The LOS for signalized intersections ranges from LOS A, which indicates excellent 
operating conditions and a LOS F, which represents congested conditions with excessive 
vehicle delay. The threshold table for signalized intersections per the HCM 2010 methodology is 
shown below. 
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TABLE 2-2 
HCM 2010 - LOS Criteria for Signalized Intersections 

LOS Control Delay per Vehicle (s/veh)
A ≤ 10 
B > 10-20 
C > 20-35 
D > 35-55 
E > 55-80 
F > 80 

Source: HCM 2010 Exhibit 18-1 

For un-signalized intersections the HCM measures the LOS based on the computed or 
measured control delay for Two Way Stop Controlled intersections (TWSC) and control delay 
for All Way Stop Controlled (AWSC) intersections. For a TWSC the LOS is computed for each 
movement and the most critical LOS is the one that describes the effectiveness of that 
intersection, which is typically the stop controlled left turn movement from the minor street. The 
threshold table for TWSC intersections per the HCM 2010 methodology is shown below. 

TABLE 2-3
HCM 2010 - LOS Criteria for TWSC Intersections 

LOS Control Delay per Vehicle (s/veh)
A 0-10 
B > 10-15 
C > 15-25 
D > 25-35 
E > 35-50 
F > 50 

Source: HCM 2010 Exhibit 19-1 

For an AWSC intersection the LOS defines the whole intersection. The threshold table for 
AWSC intersections per the HCM 2010 methodology is shown below. 

TABLE 2-4
HCM 2010 - LOS Criteria for AWSC Intersections 

LOS Control Delay per Vehicle (s/veh)
A 0-10 
B > 10-15 
C > 15-25 
D > 25-35 
E > 35-50 
F > 50 

Source: HCM 2010 Exhibit 20-2 
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Level of Service Analysis Criteria for Freeways and Ramps: 

The proposed haul routes for the Devil’s Gate Reservoir Sediment Removal and Management 
Project will require the expected truck trips to travel through the I-210, I-5, SR-2, SR-134, and 
SR-118 freeways from which 28 freeway segments and 54 ramps were identified for analysis. 
The LOS analysis done on the freeway and ramps will be per Caltrans requirements, which 
consists of the use of the HCM 2010 methodologies. To determine the LOS per the HCM 2010 
methodology, Highway Capacity (HCS) 2010 software, which is developed by McTrans, was 
used for the freeway mainline analysis, ramp analysis, and weaving analysis.  
    
Freeway Mainline HCM Methodology: 

The freeway mainline LOS analysis was done with existing mainline volumes provided by 
Caltrans for each segment identified for analysis. The HCM methodology for determining the 
LOS of a basic freeway segment consists of inputting the existing geometric data, free flow 
speed (FFS), base free flow speed (BFFS), and mainline volumes to specific formulas described 
in Chapter 23 of the HCM. The procedure consists of adjusting the BFFS and mainline volume 
based on the existing conditions of the freeway. After the adjustments are made a speed-flow 
curve is used to determine the average passenger car speed in order to compute the density of 
the freeway segment to determine the LOS of that segment.  

To determine the mainline LOS the mainline volumes and required criteria are inputted into the 
HCS 2010 software which calculates the freeway segment density value using the HCM 
methodology.  The resulting density value is then matched to the corresponding LOS value as 
presented in Table 2-5 shown below.  Caltrans District 7 has established that the densities in a 
freeway mainline should not exceed 35.0 pc/mi/ln which corresponds to a LOS D. Caltrans has 
determined that freeway segments that operate below LOS D should be identified and improved 
to an acceptable LOS.     

TABLE 2-5
Caltrans Freeway Mainline HCM LOS Criteria  

LOS Basic Freeway Segment Density (pc/mi/ln)
A 0 - 11.0 
B 11.0 - 18.0 
C 18.0 - 26.0 
D 26.0 - 35.0 
E 35.0 - 45.0 
F > 45.0 

Source: HCM 2000, Exhibit 23-2 
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Ramp HCM Methodology: 

The freeway ramp LOS analysis was conducted with existing ramp volumes counted by 
Newport Traffic Studies. The HCM methodology for determining the LOS of a freeway ramps 
consists of inputting the existing geometric data, ramp free flow speed, and the existing ramp 
volumes to specific formulas described in Chapter 25 of the HCM. The volume (demand) is 
adjusted and then a demand flow rate is computed for a merging (entering) maneuver in an on-
ramp or a diverging (exiting) maneuver in an off-ramp. Capacity is then computed and 
compared to the adjusted flow. After this the density for the ramp can be computed and the LOS 
of the ramp can be determined. 

To determine the freeway ramp LOS a ramp merge and diverge analysis was carried out 
through the use of the freeway-to-arterial interchanges analysis in the HCS software.  According 
to Chapter 13 of the HCM, the merge and diverge ramp areas focus on an influential area of 
1,500 feet, which includes the acceleration or deceleration lane and adjacent freeway lanes. 
The HCM methodology has three major steps that need to be followed.  

The first step is the determination of traffic entering the freeway lanes immediately upstream of 
the merge area for a merging maneuver or at the beginning of a deceleration lane of the diverge 
area for a diverging maneuver. The second step is to determine the capacity for the 
corresponding segment. The final step is the determination of the density of flow within the 
influence area and the LOS based on that density value. 

The HCS software computes a density value for a freeway ramp using the same HCM 
procedure. That density value can then be matched to the corresponding LOS values as 
presented in Table 2-6 shown below. Caltrans District 7 has established that the densities in a 
freeway ramp should not exceed 35.0 pc/mi/ln which corresponds to a LOS D. Caltrans has 
determined that freeway ramps that operate below LOS D should be identified and improved to 
an acceptable LOS. 

TABLE 2-6
Caltrans Freeway Ramp HCM LOS Criteria  

LOS Freeway Ramp Density (pc/mi/ln)
A ≤ 10.0 
B > 10.0 and ≤ 20.0 
C > 20.0 and ≤ 28.0 
D > 28.0 and ≤ 35.0 
E > 35.0 
F Exceeds Capacity 

Source: HCM 2000, Exhibit 25-4 
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Freeway Weaving HCM Methodology: 

Freeway weaving is defined as the crossing of two streams of traffic traveling in the same 
direction along a significant length of highway without the aid of traffic control devices. Freeway 
weaving can become complicated when on and off-ramps are spaced close together, spaced 
less than 2,500 feet apart and do not allow proper merging or diverging maneuvers. Weaving 
maneuvers can adversely affect the traffic on the mainline which is why freeway weaving is 
being analyzed in this study. 

The freeway weaving LOS analysis was done with existing freeway volumes provided by 
Caltrans. The HCM methodology for determining the LOS of a weaving segment consists of 
inputting the existing geometric data, the free flow speed of the before and after weaving 
segments, and the weaving and non-weaving volumes into to specific formulas described in 
Chapter 24 of the HCM. To determine the freeway weaving LOS the HCS software was used. 
The HCS software computes a density for the weaving area based on the parameters inputted 
into the software. The density value can then be matched to the corresponding LOS values as 
presented in Table 2-7 shown below. 

TABLE 2-7
Caltrans Freeway Weaving HCM LOS Criteria  

LOS Freeway Weaving Segment Density (pc/mi/ln)
A ≤ 10.0 
B > 10.0 and ≤ 20.0 
C > 20.0 and ≤ 28.0 
D > 28.0 and ≤ 35.0 
E > 35.0 and ≤ 43.0 
F > 43.0 

Source: HCM 2000, Exhibit 24-2 
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3. EXISTING CONDITIONS

Land-Use Description & Haul Routes 

The Project site and proposed disposal sites are located in areas surrounded by residential 
neighborhoods and industrial and office buildings. The descriptions of the sites are as follows. 

Devil’s Gate Dam (Site 1) 
Land uses to the south, and east of the dam consist of residential housing. A local high school is 
located just north of the dam on Oak Grove Drive. Oak Grove Drive is the main road fronting the 
project site and provides access to the I-210 through Berkshire Place and Windsor Avenue. 

Manning’s Pit (Site 2) 
Land uses around the Manning’s Pit consist of industrial and office buildings to the north of the 
site. Residential housing surrounds the disposal site to the south, west, and east. Vincent 
Avenue is the main street fronting the project. The site is operated by the City of Azusa. 

Waste Management (Site 3) 
Land uses to the north, south, and west of the site consist of industrial and office buildings and 
residential housing to the east of the site. Gladstone Street is the main street fronting the 
project. The site is operated by Waste Management. 

Vulcan Materials - Irwindale Site (Site 9) 
Land uses to the north, south, and east of the site consist of industrial and office buildings and 
vacant land to the west of the site. Foothill Boulevard is the main street fronting the site. The site 
is operated by Vulcan Materials. 

Scholl Canyon Landfill (Site 4) 
Land uses around the Scholl Canyon Landfill consist of residential housing to the west of the 
site and vacant mountainous terrain to the north, south, and east of the site. Scholl Canyon 
Road is the main road fronting the project site. The site is operated by Los Angeles County. 

Sheldon Pit (Site 5) 
Land uses to the north, south, and west of the site consist of industrial and office buildings and 
residential housing to the east of the site. The Sun Valley Fill Site is located just south across 
Sheldon Street. Glenoaks Blvd is the major road fronting the project site to the west and allows 
access to the I-5 Freeway. Access to the Sheldon Pit is provided through Sheldon Street. The 
site is operated by the Vulcan Materials. The Hours of Operation are between 6AM to 8PM 
Monday to Saturday. 

Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6) 
Land uses to the north, south, and west of the site consist of industrial and office buildings and 
residential housing to the east of the site. The Sheldon Pit is located just north across Sheldon 
Street. Glenoaks Blvd is the major road fronting the project site to the west and allows access to 
the I-5 Freeway. Access to the Sheldon Pit is provided through Sheldon Street. The site is 
operated by the Vulcan Materials. The Hours of Operation are between 6AM to 8PM Monday to 
Saturday. 
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Bradley Landfill (Site 7) 
Land uses to the north and south of the site consist of industrial and office buildings and 
residential housing to the west and east. The Sheldon Pit and Sun Valley Fill Site are located 
just to the east across Glenn Oaks Blvd. Access to the Bradley Landfill is found through Peoria 
Street. Glenoaks Blvd is the major road fronting the project site to the east and allows access to 
the I-5 Freeway. The site is operated by the Waste Management.  

Boulevard Pit (Site 8) 
Land uses to the north, south, and west of the site consist of residential housing and Industrial 
and office buildings to the east. The Bradley Landfill is located to the southeast of the disposal 
site. Access to the Boulevard Pit is found through Branford Street. Branford Street is the major 
road fronting the project site to the east and allows access to the I-5 Freeway. The site is 
operated by the Vulcan Materials. The Hours of Operation are between 6AM to 8PM Monday to 
Saturday. 
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As identified, the sediment removed may be transported to the disposal sites through twenty-six 
(26) proposed haul routes. The proposed haul routes are outlined below: 

Devil's Gate Dam & Reservoir Area  

1. Haul Route 1A 

-Exit the WB I-210 Freeway at Berkshire Place.  
-Turn right onto EB Berkshire Place and then right onto SB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive. 
-Turn right onto NB Oak Grove Drive and then left onto WB Berkshire Place. 
-Enter the EB I-210 Freeway at Berkshire Place.  

2. Haul Route 1B 

-Exit the WB I-210 Freeway at Windsor Avenue/Arroyo Blvd.  
-Turn right onto EB Windsor Ave and then left onto NB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive. 
-Turn left onto SB Oak Grove Drive and then right onto WB Windsor Ave. 
-Enter the EB I-210 Freeway at Windsor Avenue/Arroyo Blvd.  

3. Haul Route 1C 

-Exit the WB I-210 Freeway at Berkshire Place.  
-Turn right onto EB Berkshire Place and then right onto SB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive.  
-Turn left onto SB Oak Grove Drive and then right onto WB Windsor Ave. 
-Enter the EB I-210 Freeway at Windsor Avenue/Arroyo Blvd. 

4. Haul Route 1D 

-Exit the WB I-210 Freeway at Windsor Avenue/Arroyo Blvd.  
-Turn right onto EB Windsor Ave and then left onto NB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive.  
-Turn right onto NB Oak Grove Drive and then left onto WB Berkshire Place. 
-Enter the EB I-210 Freeway at Berkshire Place. 

5. Haul Route 1E 

-Exit the EB I-210 Freeway at Berkshire Place.  
-Turn left onto EB Berkshire Place and then right onto SB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive. 
-Turn right onto NB Oak Grove Drive and then left onto WB Berkshire Place. 
-Enter the WB I-210 Freeway at Berkshire Place. 

6. Haul Route 1F 

-Exit the EB I-210 Freeway at Windsor Avenue/Arroyo Blvd.  
-Turn left onto EB Windsor Ave and then left onto NB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive. 
-Turn left onto SB Oak Grove Drive and then right onto WB Windsor Ave. 
-Enter the WB I-210 Freeway at Windsor Avenue/Arroyo Blvd. 

7. Haul Route 1G 

-Exit the EB I-210 Freeway at Berkshire Place.  
-Turn left onto EB Berkshire Place and then right onto SB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive.  
-Turn left onto SB Oak Grove Drive and then right onto WB Windsor Ave. 
-Enter the WB I-210 Freeway at Windsor Avenue/Arroyo Blvd. 

8. Haul Route 1H 

-Exit the EB I-210 Freeway at Windsor Avenue/Arroyo Blvd.  
-Turn left onto EB Windsor Ave and then left onto NB Oak Grove Drive. 
-Enter and exit the project site on Oak Grove Drive.  
-Turn right onto NB Oak Grove Drive and then left onto WB Berkshire Place. 
-Enter the WB I-210 Freeway at Berkshire Place. 
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Manning's Pit Area

9. 

Haul Route 2A 

-Exit the EB I-210 Freeway at Irwindale Avenue. 
-Turn right onto SB Irwindale Ave. 
-Turn left onto EB Gladstone Street and then right onto SB Vincent Avenue. 
-Enter and exit the disposal site on Vincent Avenue.  
-Turn left onto NB Vincent Ave and then left onto WB Gladstone Street.  
-Turn right onto NB Irwindale Ave. 
-Enter the WB I-210 Freeway at Irwindale Avenue. 

10
. 

Haul Route 2B 

-Exit the EB I-210 Freeway at Irwindale Ave. 
-Turn right onto SB Irwindale Ave.  
-Turn left onto EB Gladstone Street and then right onto SB Vincent Avenue.   
-Enter and exit the disposal site on Vincent Avenue. 
-Turn left onto NB Vincent Ave. 
-Turn right onto EB Arrow Hwy then left onto NB Azusa Avenue. 
-Turn right onto EB First Street.  
-Enter the WB I-210 Freeway at First Street. 

Waste Management Area 

11.

Haul Route 3 

-Exit the EB I-210 Freeway at Irwindale Avenue.  
-Turn right onto SB Irwindale Ave. 
-Turn left onto EB Gladstone Street.  
-Enter and exit the disposal site on Gladstone Street. 
-Turn right onto WB Gladstone Street. 
-Turn right onto NB Irwindale Ave. 
-Enter the WB I-210 Freeway at Irwindale Avenue.  

Vulcan Materials - Irwindale Site Area 

26. Haul Route 9 

-Exit the EB I-210 Freeway at Irwindale Avenue. 
-Turn left onto NB Irwindale Ave. 
-Enter and exit the disposal site at the intersection of Irwindale Ave and Foothill Blvd. 
-Enter the WB I-210 Freeway at Irwindale Avenue. 

Scholl Canyon Landfill Area 

12.
Haul Route 4A 

-Exit the WB SR-134 Freeway at Figueroa Street.  
-Turn right onto NB Scholl Canyon Rd. 
-Enter and exit the disposal site on Scholl Canyon Road. 
-Turn right onto SB Scholl Canyon Rd. 
-Enter the EB SR-134 Freeway at Figueroa Street. 

13.
Haul Route 4B 

-Exit the EB SR-134 Freeway at Figueroa Street.  
-Turn right onto NB Figueroa Street. 
-Enter and exit the disposal site on Scholl Canyon Road. 
-Turn right onto SB Scholl Canyon Rd. 
-Enter the WB SR-134 Freeway at Figueroa Street. 
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Sheldon Pit Area 

14.

Haul Route 5A 

-Exit the WB I-210 Freeway at the Osborne Street/Foothill Blvd interchange.  
-Turn left onto WB Foothill Blvd and then left onto WB Osborne Street. 
-Turn left onto SB Glenoaks Blvd. 
-Turn left onto EB Sheldon Street. 
-Enter and exit the disposal site on Sheldon Street. 
-Turn right onto WB Sheldon Street. 
-Turn right onto NB Glenoaks Blvd. 
-Turn right onto EB Osborne Street and then right onto EB Foothill Blvd. 
-Enter the EB I-210 Freeway at the Osborne Street/Foothill Blvd interchange.  

15.

Haul Route 5B 

-Exit the NB I-5 Freeway at the Glenoaks Blvd/Roscoe Blvd interchange.  
-Turn right onto EB Roscoe Blvd. 
-Turn left onto NB Glenoaks Blvd. 
-Turn right onto EB Sheldon Street. 
-Enter and exit the disposal site on Sheldon Street. 
-Turn right onto WB Sheldon Street. 
-Turn left onto SB Glenoaks Blvd. 
-Turn right onto WB Roscoe Blvd. 
-Enter the SB I-5 Fwy at the Glenoaks Blvd/Roscoe Blvd interchange. 

16.

Haul Route 5C 

-Exit the WB I-210 Fwy at the Wheatland Ave interchange.  
-Turn right onto NB Wheatland Ave. 
-Turn right onto EB Foothill Blvd. 
-Turn right onto WB Wentworth Street. 
-Enter and exit the disposal site on Sheldon Street. 
-Turn left onto EB Sheldon Street. 
-Turn left onto WB Foothill Blvd. 
-Turn left onto SB Wheatland Ave. 
-Enter the EB I-210 Fwy at the Wheatland Ave interchange. 
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Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) Area 

17.

Haul Route 6A 

-Exit the WB I-210 Fwy at the Osborne Street/Foothill Blvd interchange.  
-Turn left onto WB Foothill Blvd and then left onto WB Osborne Street. 
-Turn left onto SB Glenoaks Blvd. 
-Turn left onto EB Sheldon Street. 
-Enter the disposal site on Sheldon Street. 
-Exit the disposal site on Glenoaks Blvd. 
-Turn right onto NB Glenoaks Blvd. 
-Turn right onto EB Osborne Street and then right onto EB Foothill Blvd. 
-Enter the EB I-210 Fwy at the Osborne Street/Foothill Blvd interchange. 

18.

Haul Route 6B 

-Exit the NB I-5 Fwy at the Glenoaks Blvd/Roscoe Blvd interchange.  
-Turn right onto EB Roscoe Blvd. 
-Turn left onto NB Glenoaks Blvd. 
-Turn right onto EB Sheldon Street. 
-Enter the disposal site on Sheldon Street. 
-Exit the disposal site on Glenoaks Blvd. 
-Turn left onto SB Glenoaks Blvd  
-Turn right onto WB Roscoe Blvd. 
-Enter the SB I-5 Fwy at the Glenoaks Blvd/Roscoe Blvd interchange. 

19.

Haul Route 6C 

-Exit the WB I-210 Fwy at the Wheatland Ave interchange.  
-Turn right onto NB Wheatland Ave. 
-Turn right onto EB Foothill Blvd. 
-Turn right onto WB Wentworth Street. 
-Enter the disposal site on Sheldon Street. 
-Exit the disposal site on Glenoaks Blvd. 
-Turn right onto NB Glenoaks Blvd  
-Turn right onto EB Sheldon Street. 
-Turn left onto WB Foothill Blvd. 
-Turn left onto SB Wheatland Ave. 
-Enter the EB I-210 Fwy at the Wheatland Ave interchange 
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Bradley Landfill Area 

20. Haul Route 7A 

-Exit the WB I-210 Fwy at the Osborne Street/Foothill Blvd interchange.  
-Turn left onto WB Foothill Blvd and then left onto WB Osborne Street. 
-Turn left onto SB Glenoaks Blvd. 
-Turn right onto WB Peoria Street. 
-Enter and exit the disposal site on Peoria Street.
-Turn left onto EB Peoria Street. 
-Turn left onto NB Glenoaks Blvd. 
-Turn right onto EB Osborne Street and then right onto EB Foothill Blvd. 
-Enter the EB I-210 Fwy at the Osborne Street/Foothill Blvd interchange. 

21.
Haul Route 7B 

-Exit the NB I-5 Fwy at the Glenoaks Blvd/Roscoe Blvd interchange.  
-Turn right onto EB Roscoe Blvd. 
-Turn left onto NB Glenoaks Blvd. 
-Turn left onto WB Peoria Street. 
-Enter and exit the disposal site on Peoria Street.
-Turn left onto EB Peoria Street. 
-Turn right onto SB Glenoaks Blvd. 
-Turn right onto WB Roscoe Blvd. 
-Enter the SB I-5 Fwy at the Glenoaks Blvd/Roscoe Blvd interchange. 

22.
Haul Route 7C 

-Exit the WB I-210 Fwy at the Wheatland Ave interchange.  
-Turn right onto NB Wheatland Ave. 
-Turn right onto EB Foothill Blvd. 
-Turn right onto WB Wentworth Street. 
-Turn left onto SB Glenoaks Blvd. 
-Turn right onto WB Peoria Street. 
-Enter and exit the disposal site on Peoria Street.
-Turn left onto EB Peoria Street. 
-Turn left onto NB Glenoaks Blvd. 
-Turn right onto EB Sheldon Street. 
-Turn left onto WB Foothill Blvd. 
-Turn left onto SB Wheatland Ave. 
-Enter the EB I-210 Fwy at the Wheatland Ave interchange 
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Boulevard Pit Area 

23. Haul Route 8A 

-Exit the NB I-5 Fwy at Branford Street.  
-Turn right onto EB Branford Street. 
-Enter and exit the disposal site on Branford Street. 
-Turn left onto WB Branford Street. 
-Enter the SB I-5 Fwy at Branford Street. 

24. Haul Route 8B 

-Exit the SB I-5 Fwy at Osborne Street.  
-Turn left onto EB Osborne Street. 
-Turn right onto SB Laurel Canyon Blvd. 
-Turn left onto EB Branford Street. 
-Enter and exit the disposal site on Branford Street. 
-Turn left onto WB Branford Street. 
-Turn right onto NB Laurel Canyon Blvd. 
-Turn left onto WB Osborne Street. 
-Enter the NB I-5 Fwy at Osborne Street. 

25. Haul Route 8C 

-Exit the WB I-210 Fwy at the Wheatland Ave interchange.  
-Turn right onto NB Wheatland Ave then right onto EB Foothill Blvd. 
-Turn right onto Wentworth Street. 
-Turn left onto Glenoaks Blvd. 
-Turn right onto Tuxford Street then right onto San Fernando Road. 
-Turn left onto Branford Street. 
-Enter and exit the disposal site on Branford Street. 
-Turn right onto EB Branford Street. 
-Turn right onto San Fernando Rd then left on to Tuxford Street. 
-Turn left onto NB Glenoaks Blvd. 
-Turn right onto EB Sheldon Street. 
-Turn left onto WB Foothill Blvd then left onto SB Wheatland Ave. 
-Enter the EB I-210 Fwy at the Wheatland Ave interchange 
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The proposed haul routes consist of the following roadways: 

Local and Major Roadways: 

Devil’s Gate Dam Area (Site 1) 

Oak Grove Drive is a north-south four-lane arterial road with a striped median to the north of 
the Foothill Freeway Overpass and a raised median to the south. The roadway provides two 
travel lanes in each direction and a bike lane in each direction. Oak Grove Drive provides direct 
access to the project site and freeway access from the project site through the intersections of 
Berkshire Place and Windsor Avenue. On-street parking is not permitted along Oak Grove 
Drive. Pavement conditions range from fair to poor conditions.

Berkshire Place is a west-east four-lane collector road with two travel lanes in each direction, a 
bike lane in each direction, and a striped two way left turn lane median. The road provides 
access to the I-210 Freeway to the residential neighborhoods to the north and west of the 
project site. On-street parking is not permitted along Berkshire Place. Pavement conditions 
range from good to fair conditions. 

Windsor Avenue is a north-south four lane arterial road with two travel lanes in each direction, 
one bike lane on the southbound side, and a striped two way left turn lane median. Windsor 
Avenue provides regional access within the City of Pasadena and access to the I-210 Freeway. 
On-street parking is not permitted along the west side and some street parking is allowed on the 
east side of the roadway. Pavement conditions range from good to fair conditions. 

Waste Management (Site 2), Manning's Pit (Site 3), and Vulcan Material (Site 9) 

Foothill Boulevard is an east-west four lane arterial road with two travel lanes in each 
direction, and a striped or raised median. Foothill Boulevard (Route 66) generally follows the 
alignment of the I-210 freeway. Pavement conditions range from good to fair conditions. 

Irwindale Avenue is a north-south four lane arterial road with two travel lanes in each direction 
that has a raised median to the north of First Street and a striped two way left turn lane median 
between First Street and Gladstone Street. Irwindale Ave provides regional access within the 
City of Azusa and Irwindale and local access to the I-210 Freeway and I-10 Freeway. On-street 
parking is generally permitted on both sides of the roadway between First Street and Gladstone 
Street.  Pavement conditions range from good to fair conditions. 

Gladstone Street is a west-east four lane collector street with two travel lanes in each direction 
and a striped two way left turn lane median. Gladstone Street provides regional access within 
the City of Azusa and access to the I-210 Freeway. On-street parking is permitted along some 
segments of the roadway, but these areas are not adjacent.  Pavement conditions range from 
good to fair conditions. 

Vincent Avenue is a north-south four lane collector road with two travel lanes in each direction 
and a striped two way left turn lane median along certain sections of the roadway. Vincent Ave 
provides regional access within the City of Azusa and Irwindale. On-street parking is generally 
permitted along the west side of the roadway and prohibited on the east side. Pavement 
conditions range from fair to poor conditions. 
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Arrow Highway is a west-east four lane arterial highway with two travel lanes in each direction 
and a striped two way left turn lane median. Arrow Highway serves as an alternative to the I-210 
Freeway by providing access from the San Bernardino, Rancho Cucamonga, and San Dimas 
areas to the City of Azusa, Covina, and Irwindale. It also provides regional access within the 
City of Azusa, Covina, and Irwindale as well as access to the I-605 and SR-57 Freeways. On-
street parking is generally permitted along both sides of the roadway. Pavement conditions 
range from good to fair conditions. 

Azusa Avenue (SR-39) is a north-south divided four lane arterial highway with two travel lanes 
in each direction and a raised median. Azusa Avenue (SR-39) provides access from the City of 
Azusa and Covina to Orange County. It also provides regional access to the I-210 Freeway and 
I-10 Freeway. On-street parking is generally permitted along some segments of the roadway.  
Pavement conditions range from good to fair conditions. 

First Street is a west-east four lane collector road with two travel lanes in each direction with a 
striped median. It provides regional access within the City of Azusa and access to the 
westbound I-210 Freeway. On-street parking is generally prohibited along both sides of the 
roadway. Pavement conditions range from good to fair conditions. 

Scholl Canyon Landfill Area (Site 4) 

Figueroa Street is a north-south four lane arterial road with two travel lanes in each direction 
and a striped median. It provides access from the City of Los Angeles to the Eagle Rock area. It 
also provides regional access to the SR-134 Freeway. On-street parking is generally permitted 
along the west side of the roadway and prohibited on the east side. Pavement conditions range 
from fair to poor conditions. 

Scholl Canyon Road is a west-east two lane collector road with one travel lane in each 
direction and a striped median. Scholl Canyon Road provides access to the Scholl Canyon 
Landfill. On-street parking is generally permitted along both sides of the roadway. Pavement 
conditions are poor. 

Boulevard, Bradley, Sun Valley Fill Site & Sheldon Pits/Landfill (Sites 5-8) 

Foothill Blvd is a north-south four lane arterial road with two travel lanes in each direction, a 
striped bike lane in each direction, and a striped two way left turn lane median. It provides 
access from La Cañada Flintridge area to the San Fernando Valley area. It also provides 
regional access to the I-210 Freeway. On-street parking is generally prohibited along both sides 
of the roadway. Pavement conditions range from good to fair conditions. 

Osborne Street is a west-east four lane collector road with two travel lanes in each direction 
and a striped two way left turn lane median. Osborne Street provides local access to the I-210 
Freeway and I-5 Freeway. On-street parking is generally permitted along both sides of the 
roadway. Pavement conditions range from good to fair conditions. 

Branford Street is a west-east collector road with four lanes in some sections and three lanes 
in other sections and a striped two way left turn lane median. Branford Street provides access to 
the I-5 Freeway. Pavement conditions range from good to fair conditions. 
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Glenoaks Blvd is a north-south four lane arterial road with two travel lanes in each direction, a 
striped bike lane in each direction, and a striped two way left turn lane median. It provides 
access from the City of San Fernando to the City of Los Angeles and Burbank. It also provides 
regional access to the SR-118 and I-5 Freeways. On-street parking is generally permitted along 
both sides of the roadway. Pavement conditions range from fair to poor conditions. 

Sheldon Street is west-east four lane arterial road with two travel lanes in each direction, a 
striped bike lane in each direction, and a two way left turn lane. Sheldon Street provides local 
access to the I-5 Freeway and the Sun Valley Fill Site and Sheldon Pits. On-street parking is 
generally prohibited along both sides of the roadway. Pavement conditions range from good to 
fair conditions. 

Laurel Canyon Blvd is a north-south four lane arterial road with two travel lanes in each 
direction and a striped two way left turn lane median. It provides access from the City of San 
Fernando to the City of Los Angeles. It also provides regional access to the SR-118 and I-5 
Freeways. On-street parking is generally permitted along both sides of the roadway. Pavement 
conditions range from good to fair conditions. 

San Fernando Road is a north-south four lane arterial road with two travel lanes in each 
direction and a striped two way left turn lane median. It provides access from the City of San 
Fernando to the City of Los Angeles and Burbank. It also provides regional access to the SR-
118 and I-5 Freeways. On-street parking is generally permitted along the west side of the 
roadway and prohibited on the east side of the roadway. Pavement conditions range from good 
to fair conditions. 

Wheatland Avenue is north-south two lane collector road with one travel lane in each direction 
and a striped median. Wheatland Avenue provides the Sunland community access to the I-210 
Freeway. On-street parking is generally allowed along both sides of the roadway. Pavement 
conditions range from fair to poor conditions. 

Wentworth Street is west-east four lane arterial road with two travel lanes in each direction, a 
striped bike lane in each direction, and a two way left turn lane. Wentworth Street provides local 
access to the Sunland area. On-street parking is generally prohibited along both sides of the 
roadway. Pavement conditions range from good to fair conditions. 

Tuxford Street is west-east four lane collector road with two travel lanes in each direction and a 
two way left turn lane. Tuxford Street provides local access to the I-5 Freeway. On-street 
parking is generally allowed along both sides of the roadway. Pavement conditions range from 
good to fair conditions. 

Peoria Street is west-east two lane local road with one travel lanes in each direction. Peoria 
Street provides access Bradley Landfill. On-street parking is generally allowed along the both 
sides of the roadway. Pavement conditions range from fair to poor conditions. 
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Existing Intersections 

Based on our review of the proposed truck trips and distribution of the truck trips, we 
recommended that fifty-two (52) intersections in the study area be analyzed: 

1.) Berkshire Place and I-210 Freeway Eastbound Ramps (La Cañada Flintridge/Caltrans) 
2.) Berkshire Place and I-210 Freeway Westbound Ramps (La Cañada Flintridge/Caltrans) 
3.) Oak Grove Drive and Berkshire Place (Pasadena) 
4.) Oak Grove Drive and Foothill Freeway Overpass (La Cañada Flintridge) 
5.) Windsor Ave and Oak Grove Drive/Woodbury Rd (Altadena/Los Angeles County) 
6.) Windsor Ave/Arroyo Blvd and I-210 Freeway Westbound Ramps (Los Angeles County 

/Caltrans) 
7.) Windsor Ave/Arroyo Blvd and I-210 Freeway Eastbound Ramps (Pasadena/Caltrans) 
8.) Irwindale Ave and I-210 Freeway Westbound Ramps (Caltrans, Irwindale) 
9.) Irwindale Ave and I-210 Freeway Eastbound Ramps (Caltrans, Irwindale) 

10.) Irwindale Ave and First Street (Irwindale/Azusa) 
11.) Irwindale Ave and Gladstone Street (Irwindale/Azusa) 
12.) Vincent Ave and Gladstone Street (Azusa) 
13.) Vincent Ave and Arrow Hwy (Irwindale/Azusa/Los Angeles County)  
14.) Arrow Hwy and Lark Ellen Ave (County of Los Angeles) 
15.) Arrow Hwy and Enid Ave (County of Los Angeles)
16.) Azusa Ave and Arrow Hwy (Azusa/Covina/Los Angeles County) 
17.) Azusa Ave and Gladstone Street (Azusa/Los Angeles County) 
18.) Azusa Ave and I-210 Freeway Eastbound Ramps (Caltrans/ Azusa) 
19.) Azusa Ave and First Street (Azusa) 
20.) First Street and Alameda Street/I-210 Freeway Westbound Ramps (Caltrans, Azusa) 
21.) Figueroa St/Scholl Canyon Road and SR-134 Freeway Westbound Ramps (City of Los 

Angeles, Caltrans) 
22.) Figueroa St and Eagle Vista Drive (City of Los Angeles) 
23.) Figueroa St and SR-134 Freeway Eastbound Ramps (City of Los Angeles, Caltrans) 
24.) Foothill Blvd and I-210 Westbound Ramps (City of Los Angeles, Caltrans) 
25.) Foothill Blvd and I-210 Eastbound Ramps (City of Los Angeles, Caltrans) 
26.) Foothill Blvd and Osborne Street (City of Los Angeles) 
27.) Glenoaks Blvd and Osborne Street (City of Los Angeles) 
28.) Glenoaks Blvd and Montague Street (City of Los Angeles) 
29.) Glenoaks Blvd and Branford Street (City of Los Angeles) 
30.) Glenoaks Blvd and Sheldon Street (City of Los Angeles) 
31.) Glenoaks Blvd and Peoria Street (City of Los Angeles) 
32.) Glenoaks Blvd and Tuxford Street (City of Los Angeles) 
33.) Glenoaks Blvd and Penroe Street (City of Los Angeles) 
34.) Glenoaks Blvd and Sunland Blvd (City of Los Angeles) 
35.) Glenoaks Blvd and Roscoe Blvd (City of Los Angeles) 
36.) Roscoe Blvd and I-5 Freeway Northbound Ramps (City of Los Angeles/Caltrans) 
37.) Roscoe Blvd and I-5 Freeway Southbound Ramps (City of Los Angeles/Caltrans) 
38.) Branford Street and I-5 Freeway Southbound Ramps (City of Los Angeles/Caltrans) 
39.) Branford Street and I-5 Freeway Northbound Ramps (City of Los Angeles/Caltrans) 
40.) Branford Street and Laurel Canyon Blvd (City of Los Angeles) 
41.) Osborne Street and I-5 Freeway Southbound Ramps (City of Los Angeles/Caltrans) 
42.) Osborne Street and I-5 Freeway Northbound Ramps (City of Los Angeles/Caltrans) 
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43.) Osborne Street and Laurel Canyon Blvd (City of Los Angeles) 
44.) Wheatland Ave and I-210 Freeway Eastbound Ramps (City of Los Angeles/Caltrans) 
45.) Wheatland Ave and I-210 Freeway Westbound Ramps (City of Los Angeles/Caltrans) 
46.) Wheatland Ave and Foothill Blvd (City of Los Angeles) 
47.) Wentworth Street and Foothill Blvd (City of Los Angeles) 
48.) Tuxford Street and San Fernando Road (City of Los Angeles) 
49.) Lankershim Blvd and San Fernando Road (City of Los Angeles) 
50.) Sheldon Street and San Fernando Road (City of Los Angeles) 
51.) Branford Street and San Fernando Road (City of Los Angeles) 
52.) Irwindale Avenue and Foothill Boulevard (City of Irwindale) 

Freeway Facilities 

Interstate 210 Freeway provides regional access within the study area and runs west to east to 
the east of the SR-134 Freeway interchange and runs north to south to the north of the SR-134 
Freeway interchange. To the east of the SR-134 Freeway interchange the I-210 Freeway is an 
eight-lane freeway with four lanes in each direction and one car pool lane in each direction. To 
the north of the SR-134 Freeway interchange the I-210 Freeway becomes an eight-lane freeway 
with four lanes in each direction. This freeway is an interstate facility that provides travel 
between the San Bernardino, Rancho Cucamonga, and San Dimas areas to the Pasadena and 
San Fernando areas. 

Interstate 5 Freeway provides regional access within the study area and runs north to south 
connecting Southern California to Northern California. The I-5 Freeway is an eight-lane freeway 
with four lanes in each direction. This freeway is an interstate facility that provides travel 
between Los Angeles to Orange and San Diego County and between Los Angeles to 
Bakersfield, Sacramento, and San Francisco. 

State Route 134 Freeway provides regional access within the study area and runs west to east 
from the I-210 Freeway interchange to the US-101 and SR-170 Freeway interchange in 
Hollywood. The SR-134 Freeway is an eight-lane freeway with four lanes in each direction and 
one car pool lane in each direction. This freeway is a state facility that provides travel between 
the Ventura, Hollywood, and Burbank areas to the Pasadena, San Dimas, and San Bernardino 
areas. 

State Route 2 Freeway provides regional access within the study area and runs north to south 
from south of the I-5 Freeway interchange in Los Angeles to the I-210 Freeway interchange in 
La Cañada Flintridge. The SR-2 Freeway is an eight-lane freeway with four lanes in each 
direction. This freeway is a state facility that provides travel between the La Cañada Flintridge 
and Glendale areas to the Los Angeles and Hollywood areas. 

State Route 118 Freeway provides regional access within the study area and runs north to 
south from south of the I-5 Freeway interchange to the I-210 Freeway interchange within Los 
Angeles. The SR-118 Freeway is an eight-lane freeway with four lanes in each direction. This 
freeway is a state facility that provides travel with Los Angeles. 
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Existing Freeway and Ramps System  

The proposed haul routes must utilize freeway segments along the I-210 Freeway, SR-134 
Freeway, SR-2 Freeway, I-5 Freeway, and SR-118 freeway as well as several on and off-
ramps. An increase in truck traffic along the freeway and ramps can impact the LOS of the 
freeway and ramps adversely. In order to ensure adequate freeway and ramp operations this 
study has identified 28 freeway segments and 54 on and off-ramps for analysis. The 28 freeway 
segments identified for analysis consist of the following: 

1.) I-210 Freeway between Windsor Ave/Arroyo Blvd and Berkshire Place. 
2.) I-210 Freeway between Lincoln Ave and Windsor Ave/Arroyo Blvd. 
3.) I-210 Freeway between the SR-134 Freeway and Mountain Street. 
4.) SR-134 Freeway between San Rafael Ave and Figueroa Street. 
5.) SR-134 Freeway between the I-210 Freeway and San Rafael Ave. 
6.) I-210 Freeway between the SR-134 Freeway and Lake Ave. 
7.) I-210 Freeway between the I-605 Freeway and Irwindale Ave. 
8.) I-210 Freeway between Irwindale Ave and Azusa Ave. 
9.) I-210 Freeway between Berkshire Place and Foothill Blvd. 
10.) I-210 Freeway between Angeles Crest Hwy and the SR-2 Freeway (Glendale Freeway) 
11.) SR-2 Freeway between the I-210 Freeway and Mountain Street. 
12.) SR-2 Freeway between Mountain Street and the SR-134 Freeway. 
13.) SR-134 Freeway between the SR-2 Freeway and Figueroa Street. 
14.) SR-134 Freeway between the SR-2 Freeway and Glendale Ave. 
15.) SR-134 Freeway between the Pacific Ave and Concord Street. 
16.) SR-134 Freeway between Concord Street and the I-5 Freeway. 
17.) I-5 Freeway between the SR-134 Freeway and Western Ave. 
18.) I-5 Freeway between North Hollywood Way and Roscoe Blvd/Glenoaks Blvd. 
19.) I-5 Freeway between Sheldon Street/Laurel Canyon Blvd and the SR-170 Freeway. 
20.) I-5 Freeway between the SR-170 Freeway and Branford Street. 
21.) I-210 Freeway between the SR-2 Freeway and Montrose Ave. 
22.) I-210 Freeway between Sunland Blvd and Wheatland Ave 
23.) I-210 Freeway between Wheatland Ave and Foothill Blvd/Osborne Street. 
24.) I-210 Freeway between Foothill Blvd/Osborne Street and the SR-118 Freeway. 
25.) SR-118 Freeway between the I-210 Freeway and Glenoaks Blvd. 
26.) SR-118 Freeway between San Fernando Rd and the I-5 Freeway. 
27.) I-5 Freeway between the SR-118 Freeway and Van Nuys Blvd. 
28.) I-5 Freeway between Tierra Bella Street and Osborne Street. 

The 54 on and off-ramps on-ramps and off-ramps identified for analysis consists of the 
following: 

1.) Berkshire Place and the Eastbound I-210 Freeway Off-ramp. (Diverge Point) 
2.) Berkshire Place and the Westbound I-210 Freeway On-ramp.(Merge Point) 
3.) Berkshire Place and the Eastbound I-210 Freeway On-ramp. (Merge Point) 
4.) Berkshire Place and the Westbound I-210 Freeway Off-ramp. (Diverge Point) 
5.) Windsor Ave/Arroyo Blvd and the Eastbound I-210 Freeway Off-ramp. (Diverge Point) 
6.) Windsor Ave/Arroyo Blvd and the Westbound I-210 Freeway On-Ramp. (Merge Point) 
7.) Windsor Ave/Arroyo Blvd and the Eastbound I-210 Freeway On-Ramp. (Merge Point) 
8.) Windsor Ave/Arroyo Blvd and the Westbound I-210 Freeway Off-ramp. (Diverge Point) 
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9.) Southbound I-210 Freeway Transition Ramp to the Westbound SR-134 Freeway 
mainline and  Eastbound I-210 Freeway mainline. (Diverge Point) 

10.) Westbound I-210 Freeway and Eastbound SR-134 Freeway Transition Ramp to the 
Northbound I-210 Freeway mainline. (Merge Point) 

11.) Southbound I-210 Freeway Transition Ramp to the Westbound SR-134 Freeway 
mainline. (Merge Point) 

12.) Eastbound SR-134 Freeway Transition Ramp to the Northbound I-210 Freeway 
mainline. (Diverge Point) 

13.) Figueroa St/Scholl Canyon Road and the Westbound SR-134 Freeway Off-ramp. 
 (Diverge Point)

14.) Figueroa St and the Eastbound SR-134 Freeway Eastbound On-ramp. (Merge Point)
15.) Southbound I-210 Freeway Transition Ramp to the Eastbound I-210 Freeway mainline. 

(Merge Point)
16.) Westbound I-210 Freeway Transition Ramp to the Northbound I-210 Freeway mainline. 
 (Diverge Point) 
17.) Irwindale Ave and the Eastbound I-210 Freeway Off-ramp. (Diverge Point)
18.) Irwindale Ave and the Westbound loop I-210 Freeway On-ramp. (Merge Point)
19.) First Street/Alameda Street and the Westbound I-210 Freeway On-ramp. (Merge Point)
20.) Westbound I-210 Freeway Transition Ramp to the Southbound SR-2 Freeway mainline. 

 (Diverge Point) 
21.) Northbound SR-2 Freeway Transition Ramp to the Eastbound I-210 Freeway mainline. 

 (Merge Point)
22.) Westbound I-210 Freeway Transition Ramp to the Southbound SR-2 Freeway mainline. 

 (Merge Point)
23.) Northbound SR-2 Freeway Transition Ramp to the Eastbound I-210 Freeway mainline. 

 (Diverge Point) 
24.) Southbound SR-2 Freeway Transition Ramp to the Eastbound SR-134 Freeway 

mainline. (Diverge Point) 
25.) Westbound and Eastbound SR-134 Freeway Transition Ramp to the Northbound SR-2 

Freeway mainline. (Merge Point) 
26.) Southbound SR-2 Freeway Transition Ramp to the Eastbound SR-134 Freeway 

mainline. (Merge Point)
27.) Westbound SR-134 Freeway Transition Ramp to the Northbound SR-2 Freeway 

mainline. (Diverge Point)
28.) Figueroa Street and the Eastbound SR-134 Freeway Off-ramp. (Diverge Point)
29.) Figueroa Street and the Westbound SR-134 Freeway On-ramp. (Merge Point)
30.) Southbound SR-2 Freeway Transition Ramp to the Westbound SR-134 Freeway 

mainline. (Merge Point)
31.) Eastbound SR-134 Freeway Transition Ramp to the Northbound SR-2 Freeway 

mainline. (Diverge Point) 
32.) Westbound SR-134 Freeway Transition Ramp to the Northbound I-5 Freeway mainline. 

 (Diverge Point)
33.) Southbound I-5 Freeway Transition Ramp to the Eastbound SR-134 Freeway mainline. 

 (Merge Point)
34.) Westbound SR-134 Freeway Transition Ramp to the Northbound I-5 Freeway mainline. 

 (Merge Point)
35.) Southbound I-5 Freeway Transition Ramp to the Eastbound SR-134 Freeway mainline. 

 (Diverge Point) 
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36.) Roscoe Blvd/Glenoaks Blvd and the Northbound I-5 Freeway mainline Off-ramp. 
 (Diverge Point)

37.) Roscoe Blvd/Glenoaks Blvd and the Southbound I-5 Freeway mainline On-ramp. 
 (Merge Point) 

38.) Branford Street and the Southbound I-5 Freeway mainline On-ramp. (Merge Point)
39.) Branford Street and the Northbound I-5 Freeway mainline Off-ramp. (Diverge Point)
40.) Wheatland Ave and the Westbound I-210 Freeway mainline Off-ramp. 

 (Diverge Point)
41.) Wheatland Avenue and the Eastbound I-210 Freeway mainline On-ramp. 

 (Merge Point) 
42.) Foothill Blvd/Osborne Street and the Westbound I-210 Freeway mainline Off-ramp. 

 (Diverge Point)
43.) Foothill Blvd/Osborne Street and the Eastbound I-210 Freeway mainline On-ramp. 

 (Merge Point) 
44.) Westbound I-210 Freeway Transition Ramp to the Westbound SR-118 Freeway 

mainline. (Diverge Point) 
45.) Eastbound SR-118 Freeway Transition Ramp to the Eastbound I-210 Freeway mainline. 

 (Merge Point)
46.) Westbound I-210 Freeway Transition Ramp to the Westbound SR-118 Freeway 

mainline. (Merge Point)
47.) Eastbound SR-118 Freeway Transition Ramp to the Eastbound I-210 Freeway mainline. 

 (Diverge Point)
48.) Westbound SR-118 Freeway Transition Ramp to the Southbound I-5 Freeway mainline. 

 (Diverge Point)
49.) Northbound I-5 Freeway Transition Ramp to the Eastbound SR-118 Freeway mainline. 

 (Merge Point)
50.) Westbound SR-118 Freeway Transition Ramp to the Southbound I-5 Freeway mainline. 

 (Merge Point)
51.) Northbound I-5 Freeway Transition Ramp to the Eastbound SR-118 Freeway mainline  

(Diverge Point) 
52.) Osborne Street and the Southbound I-5 Freeway mainline Off-ramp. (Diverge Point)
53.) Osborne Street and the Northbound I-5 Freeway mainline On-ramp. (Merge Point)
54.) Irwindale Ave and the Westbound I-210 Freeway On-ramp. (Merge Point)
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Existing Traffic Analysis 

Capacity analyses for the existing conditions were conducted utilizing the methods discussed in 
Chapter 2 for the twenty-five (25) proposed haul routes. Within those 25 haul routes 51 
intersections, 28 freeway segments, and 53 on and off-ramps were analyzed.  

Existing Intersection Level of Service  
The intersection LOS is presented in Chapter 3 of Appendix A in the Tables 3-1-1 through 3-4-
12, Sites 1 through Site 9. The LOS of both the HCM and ICU methods are presented. The 
capacity analysis worksheets are provided in Appendix B. 

Existing Freeway Mainline HCM Analysis 
The freeway mainline LOS is presented in Chapter 3 of Appendix A in the Table 3-5-1. The 
capacity analysis worksheets are provided in Appendix C. 

Existing Freeway Ramp HCM Analysis 
The freeway ramp LOS is presented in Chapter 3 of Appendix A in the Table 3-5-2. The 
capacity analysis worksheets are provided in Appendix D. 

Existing plus Project Traffic Analysis 

Capacity analyses for the existing plus project were conducted utilizing the methods discussed 
in Chapter 2 for the twenty-five (25) proposed haul routes.  

Existing plus Project Intersection Level of Service  
The intersection LOS is presented in Chapter 4 of Appendix A in the Tables 4-1-1 through 4-4-
12. The capacity analysis worksheets are provided in Appendix B. 

Existing plus Project Freeway Mainline HCM Analysis
The freeway mainline LOS is presented in Chapter 4 of Appendix A in the Table 4-5-1. The 
capacity analysis worksheets are provided in Appendix C. 

Existing plus Project Freeway Ramp HCM Analysis 
The freeway ramp LOS is presented in Chapter 4 of Appendix A in the Table 4-5-2. The 
capacity analysis worksheets are provided in Appendix D. 
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4. PROJECT CONDITIONS - YEAR 2014

Project Trip Generation 

The sediment removal process is expected to generate 50 truck trips per hour. The expected 
increase of truck trips can result in an increase of traffic delay at the intersections along the 
truck haul routes. The intersections along the haul routes were analyzed to determine the 
impact the truck trips will have on the intersection operations. Employee trips to the site are also 
taken into account and are estimated. 

Table 4 summarizes the estimated trucks trip generation for the project site during the AM and 
PM peak periods. It is recommended that Table 4 be used as the trip generation for this project. 

Table 4
Project Trip Generation 
Traffic Scope – Devil's Gate Dam & Reservoir       

  A.M. Peak Hour Mid-Day Peak Hour P.M. Peak Hour 
Use Daily In Out Total In Out Total In Out Total

                    
1 Employees                     

 17 2 2 4 2 2 4 2 2 4 
            
2 Trucks                     
            

Truck Trips 425 50 50 100 50 50 100 50 50 100 
PCE Adjustment  125 150 275 125 150 275 125 150 275 
           
Total 442 52 52 104 52 52 104 52 52 104 
Total Adjusted (w PCE)  127 152 279 127 152 279 127 152 279 

Project Trip Growth 

The Devil’s Gate Dam and Reservoir Area included the cumulative projects in the cities of La 
Cañada Flintridge, Pasadena, Pacoima, and peak road. The NASA Jet Propulsion Laboratory 
(JPL) On-Site Parking Structure project was included for the study area within the City of La 
Cañada Flintridge. The Rose Bowl National Football League (NFL) Stadium designation project 
was included for the study area within the City of Pasadena. 

The Manning’s Pit and Waste Management deposit sites included cumulative projects in the 
cities of Azusa and Irwindale. The cumulative projects included for the study area within the 
cities of Azusa and Irwindale include the Azusa Material Recovery Facility and Waste Transfer 
Station project and the Gold Line Station project. 

For the project conditions at the Year 2014, vehicular growth is expected to occur. An annual 
increase factor of 4.5% totaling 9% for 2 years is incorporated to the report to account for any 
construction improvements and cumulative projects expected to occur in the surrounding area 
up to Project Year 2014. The cumulative projects included in the growth factor are specific to 
deposit site.  The report accounts for this growth and incorporated into the calculations. This 
helps to identify major problematic areas of improvements.  
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Project Traffic Analysis 

Capacity analyses for the project conditions were conducted for the twenty-six (26) proposed 
haul routes. Within those 26 haul routes 52 intersections, 28 freeway segments, and 54 on and 
off-ramps were analyzed. The resulting LOS for the project conditions Year 2014 of each haul 
route analyzed are presented in Tables 4-1-1 thru 4-4-3. The intersection capacity analysis 
worksheets are provided in Appendix B. The freeway mainline capacity analysis worksheets are 
provided in Appendix C. The freeway ramp capacity analysis worksheets are provided in 
Appendix D. 
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Ramps 
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and I-210 Freeway 
Eastbound Ramps 

R
ou

te
 1

A
x

x
x

H
C

M
 L

O
S

C
A

A
H

C
M

 D
el

ay
23

.7
9.

3
7.

1
 H

C
M

 V
/C

-
-

0.
49

IC
U

  L
O

S
-

-
A

Le
ng

th
 (f

t)
36

0
64

0
1,

11
0

G
ra

de
 (%

)
R

ou
te

 1
B

x
x

x
x

H
C

M
 L

O
S

A
B

A
C

H
C

M
 D

el
ay

9.
8

17
.1

6.
9

28
.4

 H
C

M
 V

/C
-

0.
58

0.
37

0.
42

IC
U

  L
O

S
-

A
A

A
Le

ng
th

 (f
t)

94
0

2,
30

0
52

0
34

0
G

ra
de

 (%
)

R
ou

te
 1

C
x

x
x

x
x

x
H

C
M

 L
O

S
A

A
A

B
A

C
H

C
M

 D
el

ay
8.

4
8.

4
9.

6
17

.3
6.

4
28

.4
 H

C
M

 V
/C

-
0.

59
-

0.
55

0.
4

0.
42

IC
U

  L
O

S
-

A
-

A
A

A
Le

ng
th

 (f
t)

64
0

1,
11

0
94

0
2,

30
0

52
0

34
0

G
ra

de
 (%

)
R

ou
te

 1
D

x
x

x
x

x
x

H
C

M
 L

O
S

C
A

A
A

B
A

H
C

M
 D

el
ay

23
.7

7.
2

8.
4

9.
5

17
.1

7.
3

 H
C

M
 V

/C
-

-
0.

57
-

0.
58

0.
41

IC
U

  L
O

S
-

-
B

-
A

A
Le

ng
th

 (f
t)

36
0

64
0

1,
11

0
94

0
2,

30
0

52
0

G
ra

de
 (%

)
R

ou
te

 1
E

x
x

x
H

C
M

 L
O

S
C

A
A

H
C

M
 D

el
ay

18
.9

6.
9

7.
1

 H
C

M
 V

/C
-

-
0.

49
IC

U
  L

O
S

-
-

A
Le

ng
th

 (f
t)

36
0

64
0

1,
11

0
G

ra
de

 (%
)

R
ou

te
 1

F
x

x
x

x
H

C
M

 L
O

S
A

B
A

B
H

C
M

 D
el

ay
9.

8
17

.1
5.

6
17

.4
 H

C
M

 V
/C

-
0.

58
0.

27
0.

42
IC

U
  L

O
S

-
A

A
A

Le
ng

th
 (f

t)
94

0
2,

30
0

52
0

34
0

G
ra

de
 (%

)
R

ou
te

 1
G

x
x

x
x

x
x

H
C

M
 L

O
S

C
A

A
A

B
A

H
C

M
 D

el
ay

18
.9

6.
9

8.
4

9.
6

17
.3

6.
3

 H
C

M
 V

/C
-

-
0.

59
-

0.
55

0.
37

IC
U

  L
O

S
-

-
A

-
A

A
Le

ng
th

 (f
t)

36
0

64
0

1,
11

0
94

0
2,

30
0

52
0

G
ra

de
 (%

)
R

ou
te

 1
H

x
x

x
x

x
x

H
C

M
 L

O
S

A
A

A
B

A
B

H
C

M
 D

el
a y

6.
6

8.
4

9.
5

17
.1

6.
4

17
.4

 H
C

M
 V

/C
-

0.
57

-
0.

58
0.

37
0.

42
IC

U
  L

O
S

-
B

-
A

A
A

Le
ng

th
 (f

t)
64

0
1,

11
0

94
0

2,
30

0
52

0
34

0
G

ra
de

 (%
)

In
te

rs
ec

tio
ns



�
�
�
�
�
��
	

	�
��
�

�
��
�
�
�
��
�

�
	�
�
�
��
�

�
��
�

��
�
�


�
��
�
�
��
�

�
��
�
�
��

1
2

3
4

5
6

7
1

2
3

4
17

18
1

2
3

4
5

6
7

8

Berkshire Place & I-210 
Freeway Eastbound 

Ramps 

Berkshire Place & I-210 
Freeway Westbound 

Ramps 

Oak Grove Drive and 
Berkshire Place  

Oak Grove Drive and 
Foothill Freeway 

Overpass 

Windsor Ave and Oak 
Grove Drive/Woodbury 

Rd

Windsor Ave/Arroyo Blvd 
and I-210 Freeway 
Westbound Ramps 

Windsor Ave/Arroyo Blvd 
and I-210 Freeway 
Eastbound Ramps 

I-210 WB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 EB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 WB Freeway 
between Lincoln Ave and 
Windsor Ave/Arroyo Blvd.

I-210 EB Freeway 
between Lincoln Ave and 
Windsor Ave/Arroyo Blvd.

I-210 WB between 
Berkshire Place and 

Foothill Blvd.

I-210 EB between 
Berkshire Place and 

Foothill Blvd.

Berkshire Place and the 
Eastbound I-210 Freeway 
Off-ramp. (Diverge Point)

Berkshire Place and the 
Westbound I-210 

Freeway On-ramp.(Merge 
Point)

Berkshire Place and the 
Westbound I-210 

Freeway Off-ramp. 
(Diverge Point)

Berkshire Place and the 
Eastbound I-210 Freeway 
On-ramp. (Merge Point)

Windsor Ave/Arroyo Blvd 
and the Eastbound I-210 

Freeway Off-ramp. 
(Diverge Point)

Windsor Ave/Arroyo Blvd 
and the Westbound I-210 

Freeway On-Ramp. 
(Merge Point)

Windsor Ave/Arroyo Blvd 
and the Eastbound I-210 

Freeway On-Ramp. 
(Merge Point)

Windsor Ave/Arroyo Blvd 
and the Westbound I-210 

Freeway Off-ramp. 
(Diverge Point)
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15
Irwindale Ave and I-210 

Freeway Westbound 
Ramps 

Irwindale Ave and I-210 
Freeway Eastbound 

Ramps 

Irwindale Ave and First 
Street 

Irwindale Ave and 
Gladstone Street 

Vincent Ave and 
Gladstone Street 

Vincent Ave and Arrow 
Hwy 

Arrow Hwy and Lark 
Ellen Ave 

Arrow Hwy and Enid Ave 

Azusa Ave and Arrow 
Hwy 

Azusa Ave and 
Gladstone Street 

Azusa Ave and I-210 
Freeway Eastbound 

Ramps 

Azusa Ave and First 
Street 

First Street and Alameda 
Street/I-210 Freeway 
Westbound Ramps

Irwindale Ave and 
Foothill Blvd.

I-210 WB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 EB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 WB Freeway 
between Lincoln Ave and 

Windsor Ave/Arroyo 
I-210 EB Freeway 

between Lincoln Ave and 
Windsor Ave/Arroyo 

I-210 WB between the 
SR-134 Fwy and 
Mountain Street.

I-210 EB between the SR-
134 Fwy and Mountain 

Street.

SR-134 WB between 
San Rafael Ave and 

Figueroa Street

SR-134 EB between San 
Rafael Ave and Figueroa 

Street

SR-134 WB between the 
I-210 Fwy and San 

Rafael Ave.

SR-134 EB between the I-
210 Fwy and San Rafael 

Ave.

I-210 WB between the 
SR-134 Fwy and Lake 

Ave.
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Vincent Ave and 
Gladstone Street 

Vincent Ave and Arrow 
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Azusa Ave and Arrow 
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Gladstone Street 
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Freeway Eastbound 

Ramps 
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Street 

First Street and Alameda 
Street/I-210 Freeway 
Westbound Ramps

Irwindale Ave and Foothill
Blvd.

I-210 WB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 EB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 WB Freeway 
between Lincoln Ave and 
Windsor Ave/Arroyo Blvd.
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between Lincoln Ave and 
Windsor Ave/Arroyo Blvd.

I-210 WB between the 
SR-134 Fwy and 
Mountain Street.
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134 Fwy and Mountain 
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SR-134 WB between 
San Rafael Ave and 

Figueroa Street

SR-134 EB between San 
Rafael Ave and Figueroa 
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SR-134 WB between the 
I-210 Fwy and San 

Rafael Ave.

SR-134 EB between the I-
210 Fwy and San Rafael 

Ave.

I-210 WB between the 
SR-134 Fwy and Lake 
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I-210 EB between the SR-
134 Fwy and Lake Ave.

I-210 WB between the I-
605 Fwy and Irwindale 
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I-210 EB between the I-
605 Fwy and Irwindale 
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I-210 EB between 
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Irwindale Ave and I-210 
Freeway Westbound 

Ramps 
Irwindale Ave and I-210 

Freeway Eastbound 
Ramps 

Irwindale Ave and First 
Street 

Irwindale Ave and 
Gladstone Street 

Vincent Ave and 
Gladstone Street 

Vincent Ave and Arrow 
Hwy 

Arrow Hwy and Lark 
Ellen Ave 

Arrow Hwy and Enid Ave 

Azusa Ave and Arrow 
Hwy 

Azusa Ave and 
Gladstone Street 

Azusa Ave and I-210 
Freeway Eastbound 

Ramps 

Azusa Ave and First 
Street 

First Street and Alameda 
Street/I-210 Freeway 
Westbound Ramps

Irwindale Ave and 
Foothill Blvd.

I-210 WB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 EB between 
Windsor Ave/Arroyo Blvd 

and Berkshire Place

I-210 WB Freeway 
between Lincoln Ave and 

Windsor Ave/Arroyo 
Blvd.

I-210 EB Freeway 
between Lincoln Ave and 

Windsor Ave/Arroyo 
I-210 WB between the 

SR-134 Fwy and 
Mountain Street.

I-210 EB between the SR-
134 Fwy and Mountain 

Street.

SR-134 WB between 
San Rafael Ave and 

Figueroa Street

SR-134 EB between San 
Rafael Ave and Figueroa 

Street

SR-134 WB between the 
I-210 Fwy and San 

Rafael Ave.

SR-134 EB between the I-
210 Fwy and San Rafael 

Ave.

I-210 WB between the 
SR-134 Fwy and Lake 

Ave.

I-210 EB between the SR-
134 Fwy and Lake Ave.

I-210 WB between the I-
605 Fwy and Irwindale 

Avenue.

I-210 EB between the I-
605 Fwy and Irwindale 

Avenue.

I-210 WB between 
Irwindale Avenue and 

Azusa Avenue.

I-210 EB between 
Irwindale Avenue and 

Azusa Avenue.
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I-210 WB between Berkshire Place 
and Foothill Blvd.

I-210 EB between Berkshire Place 
and Foothill Blvd.

I-210 WB between Angeles Crest 
Hwy (SR-2 Hwy) and the SR-2 Fwy 

(Glendale Fwy)
I-210 EB between Angeles Crest 

Hwy (SR-2 Hwy) and the SR-2 Fwy 
(Glendale Fwy)

SR-2 NB between the I-210 Fwy 
and Mountain Street.

SR-2 SB between the I-210 Fwy 
and Mountain St

SR-2 NB between Mountain St and 
the SR-134 Fwy.

SR-2 SB between Mountain St and 
the SR-134 Fwy.

SR-134 WB between the SR-2 Fwy 
and Figueroa St.

SR-134 EB between the SR-2 Fwy 
and Figueroa St.

Southbound I-210 Freeway 
Transition Ramp to the Westbound 

SR-134 Freeway mainline and 
Westbound I-210 Freeway and 

Eastbound SR-134 Freeway 
Transition Ramp to the Northbound 

Southbound I-210 Freeway 
Transition Ramp to the Eastbound I-

210 Freeway mainline. (Merge 
Point)

Westbound I-210 Freeway 
Transition Ramp to the Northbound 
I-210 Freeway mainline. (Diverge 

Point)

Irwindale Ave and the Eastbound I-
210 Freeway Off-ramp. (Diverge 

Point)

Irwindale Ave and the Westbound I-
210 Freeway On-ramp. (Merge 

Point)

First Street/Alameda Street and the 
Westbound I-210 Freeway On-

ramp. (Merge Point)

First Street/Alameda Street and the 
Westbound I-210 Freeway On-

ramp. (Merge Point)
Westbound I-210 Freeway 

Transition Ramp to the 
Southbound SR-2 Freeway 
Northbound SR-2 Freeway 

Transition Ramp to the Eastbound I-
210 Freeway mainline. (Merge 

Point)
Westbound I-210 Freeway 

Transition Ramp to the 
Southbound SR-2 Freeway 

mainline. (Merge Point)
Northbound SR-2 Freeway 

Transition Ramp to the Eastbound I-
210 Freeway mainline. (Diverge 

Point)
Southbound SR-2 Freeway 

Transition Ramp to the Eastbound 
SR-134 Freeway mainline. (Diverge 

Point)
Westbound and Eastbound SR-134 

Freeway Transition Ramp to the 
Northbound SR-2 Freeway 

mainline. (Merge Point)

Southbound SR-2 Freeway 
Transition Ramp to the Eastbound 
SR-134 Freeway mainline. (Merge 

Point)
Westbound SR-134 Freeway 

Transition Ramp to the Northbound 
SR-2 Freeway mainline. (Diverge 

Point)
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Figueroa St/Scholl Canyon Rd and SR-

134 Freeway Westbound Ramps

Figueroa St and Eagle Vista Dr

Figueroa St and SR-134 Freeway 
Eastbound Ramps 

I-210 WB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 EB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 WB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 EB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 WB between the SR-134 Fwy and 
Mountain St.

I-210 EB between the SR-134 Fwy and 
Mountain St.

SR-134 WB between San Rafael Ave and 
Figueroa St

SR-134 EB between San Rafael Ave and 
Figueroa St

SR-134 WB between the I-210 Fwy and 
San Rafael Ave.

SR-134 EB between the I-210 Fwy and 
San Rafael Ave.

I-210 WB between Berkshire Pl and 
Foothill Blvd.

I-210 EB between Berkshire Pl and Foothill 
Blvd.

I-210 WB between Angeles Crest Hwy 
(SR-2 Hwy) and the SR-2 Fwy (Glendale 

Fwy)

I-210 EB between Angeles Crest Hwy (SR-
2 Hwy) and the SR-2 Fwy (Glendale Fwy)

SR-2 NB between the I-210 Fwy and 
Mountain St.

SR-2 SB between the I-210 Fwy and 
Mountain St

SR-2 NB between Mountain St and the SR-
134 Fwy.

SR-2 SB between Mountain St and the SR-
134 Fwy.

SR-134 WB between the SR-2 Fwy and 
Figueroa St.

SR-134 EB between the SR-2 Fwy and 
Figueroa St.
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Southbound I-210 Freeway Transition 
Ramp to the Westbound SR-134 Freeway 

mainline. (Merge Point)

Eastbound SR-134 Freeway Transition 
Ramp to the Northbound I-210 Freeway 

mainline. (Diverge Point)

Figueroa St/Scholl Canyon Road and the 
Westbound SR-134 Freeway Off-ramp. 

(Diverge Point)

Figueroa St and the Eastbound SR-134 
Freeway Eastbound On-ramp. (Merge 

Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Diverge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Merge Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Merge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Diverge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Diverge Point)
Westbound and Eastbound SR-134 

Freeway Transition Ramp to the 
Northbound SR-2 Freeway mainline. 

(Merge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Merge Point)

Westbound SR-134 Freeway Transition 
Ramp to the Northbound SR-2 Freeway 

mainline. (Diverge Point)

Figueroa Street and the Eastbound SR-
134 Freeway Off-ramp. (Diverge Point)

Figueroa Street and the Westbound SR-
134 Freeway On-ramp. (Merge Point)
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Figueroa St/Scholl Canyon Rd and SR-

134 Freeway Westbound Ramps

Figueroa St and Eagle Vista Dr

Figueroa St and SR-134 Freeway 
Eastbound Ramps 

I-210 WB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 EB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 WB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 EB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 WB between the SR-134 Fwy and 
Mountain St.

I-210 EB between the SR-134 Fwy and 
Mountain St.

SR-134 WB between San Rafael Ave and 
Figueroa St

SR-134 EB between San Rafael Ave and 
Figueroa St

SR-134 WB between the I-210 Fwy and 
San Rafael Ave.

SR-134 EB between the I-210 Fwy and 
San Rafael Ave.

I-210 WB between Berkshire Pl and 
Foothill Blvd.

I-210 EB between Berkshire Pl and Foothill 
Blvd.

I-210 WB between Angeles Crest Hwy 
(SR-2 Hwy) and the SR-2 Fwy (Glendale 

Fwy)

I-210 EB between Angeles Crest Hwy (SR-
2 Hwy) and the SR-2 Fwy (Glendale Fwy)

SR-2 NB between the I-210 Fwy and 
Mountain St.

SR-2 SB between the I-210 Fwy and 
Mountain St

SR-2 NB between Mountain St and the SR-
134 Fwy.

SR-2 SB between Mountain St and the SR-
134 Fwy.

SR-134 WB between the SR-2 Fwy and 
Figueroa St.

SR-134 EB between the SR-2 Fwy and 
Figueroa St.
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Southbound I-210 Freeway Transition 
Ramp to the Westbound SR-134 Freeway 

mainline. (Merge Point)

Eastbound SR-134 Freeway Transition 
Ramp to the Northbound I-210 Freeway 

mainline. (Diverge Point)

Figueroa St/Scholl Canyon Road and the 
Westbound SR-134 Freeway Off-ramp. 

(Diverge Point)

Figueroa St and the Eastbound SR-134 
Freeway Eastbound On-ramp. (Merge 

Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Diverge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Merge Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Merge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Diverge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Diverge Point)
Westbound and Eastbound SR-134 

Freeway Transition Ramp to the 
Northbound SR-2 Freeway mainline. 

(Merge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Merge Point)

Westbound SR-134 Freeway Transition 
Ramp to the Northbound SR-2 Freeway 

mainline. (Diverge Point)

Figueroa Street and the Eastbound SR-
134 Freeway Off-ramp. (Diverge Point)

Figueroa Street and the Westbound SR-
134 Freeway On-ramp. (Merge Point)
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Figueroa St/Scholl Canyon Rd and SR-

134 Freeway Westbound Ramps

Figueroa St and Eagle Vista Dr

Figueroa St and SR-134 Freeway 
Eastbound Ramps 

I-210 WB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 EB between Windsor Ave/Arroyo 
Blvd and Berkshire Pl

I-210 WB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 EB Freeway between Lincoln Ave 
and Windsor Ave/Arroyo Blvd.

I-210 WB between the SR-134 Fwy and 
Mountain St.

I-210 EB between the SR-134 Fwy and 
Mountain St.

SR-134 WB between San Rafael Ave and 
Figueroa St

SR-134 EB between San Rafael Ave and 
Figueroa St

SR-134 WB between the I-210 Fwy and 
San Rafael Ave.

SR-134 EB between the I-210 Fwy and 
San Rafael Ave.

I-210 WB between Berkshire Pl and 
Foothill Blvd.

I-210 EB between Berkshire Pl and 
Foothill Blvd.

I-210 WB between Angeles Crest Hwy 
(SR-2 Hwy) and the SR-2 Fwy (Glendale 

Fwy)

I-210 EB between Angeles Crest Hwy (SR-
2 Hwy) and the SR-2 Fwy (Glendale Fwy)

SR-2 NB between the I-210 Fwy and 
Mountain St.

SR-2 SB between the I-210 Fwy and 
Mountain St

SR-2 NB between Mountain St and the 
SR-134 Fwy.

SR-2 SB between Mountain St and the SR-
134 Fwy.

SR-134 WB between the SR-2 Fwy and 
Figueroa St.

SR-134 EB between the SR-2 Fwy and 
Figueroa St.
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Southbound I-210 Freeway Transition 
Ramp to the Westbound SR-134 Freeway 

mainline. (Merge Point)

Eastbound SR-134 Freeway Transition 
Ramp to the Northbound I-210 Freeway 

mainline. (Diverge Point)

Figueroa St/Scholl Canyon Road and the 
Westbound SR-134 Freeway Off-ramp. 

(Diverge Point)

Figueroa St and the Eastbound SR-134 
Freeway Eastbound On-ramp. (Merge 

Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Diverge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Merge Point)

Westbound I-210 Freeway Transition 
Ramp to the Southbound SR-2 Freeway 

mainline. (Merge Point)

Northbound SR-2 Freeway Transition 
Ramp to the Eastbound I-210 Freeway 

mainline. (Diverge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Diverge Point)
Westbound and Eastbound SR-134 

Freeway Transition Ramp to the 
Northbound SR-2 Freeway mainline. 

(Merge Point)

Southbound SR-2 Freeway Transition 
Ramp to the Eastbound SR-134 Freeway 

mainline. (Merge Point)

Westbound SR-134 Freeway Transition 
Ramp to the Northbound SR-2 Freeway 

mainline. (Diverge Point)

Figueroa Street and the Eastbound SR-
134 Freeway Off-ramp. (Diverge Point)

Figueroa Street and the Westbound SR-
134 Freeway On-ramp. (Merge Point)
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Foothill Blvd and I-210 
Westbound Ramps 

Foothill Blvd and I-210 Eastbound 
Ramps 

Foothill Blvd and Osborne Street 

Glenoaks Blvd and Osborne 
Street

Glenoaks Blvd and Montague 
Street

Glenoaks Blvd and Branford 
Street

Glenoaks Blvd and Sheldon Street

Glenoaks Blvd and Peoria Street 

Glenoaks Blvd and Tuxford Street

Glenoaks Blvd and Penroe Street

Glenoaks Blvd and Sunland Blvd

Glenoaks Blvd and Roscoe Blvd 

Roscoe Blvd and I-5 Freeway 
Northbound Ramps 

Roscoe Blvd and I-5 Freeway 
Southbound Ramps

Branford Street and I-5 Freeway 
Southbound Ramps

Branford Street and I-5 Freeway 
Northbound Ramps

Branford Street and Laurel 
Canyon Blvd 

Osborne Street and I-5 Freeway 
Southbound Ramps

Osborne Street and I-5 Freeway 
Northbound Ramps

Osborne Street and Laurel 
Canyon Blvd 

Wheatland Ave and I-210 
Freeway Eastbound RampS

Wheatland Ave and I-210 
Freeway Westbound Ramps

Wheatland Ave and Foothill Blvd

Wentworth Street and Foothill 
Blvd

Tuxford Street and San Fernando
Road

Lankershim Blvd and San 
Fernando Road

Sheldon Street and San Fernando
Road

Branford Street and San 
Fernando Road 
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I-210 WB between Windsor 
Ave/Arroyo Blvd and Berkshire Pl

I-210 EB between Windsor 
Ave/Arroyo Blvd and Berkshire Pl

I-210 WB Freeway between 
Lincoln Ave and Windsor Ave

I-210 EB Freeway between 
Lincoln Ave and Windsor Ave

I-210 WB between Berkshire Pl 
and Foothill Blvd.

I-210 EB between Berkshire Pl 
and Foothill Blvd.

I-210 WB between Angeles Crest 
Hwy and the SR-2 Fwy

I-210 EB between Angeles Crest 
Hwy and the SR-2 Fwy

SR-2 NB between the I-210 Fwy 
and Mountain St.

SR-2 SB between the I-210 Fwy 
and Mountain St

SR-2 NB between Mountain St 
and the SR-134 Fwy.

SR-2 SB between Mountain St 
and the SR-134 Fwy.

SR-134 WB between the SR-2 
Fwy and Glendale Ave.

SR-134 EB between the SR-2 
Fwy and Glendale Ave.

SR-134 WB between the Pacific 
Ave and Concord St.

SR-134 EB between the Pacific 
Ave and Concord St.

SR-134 WB between San 
Fernando St and the I-5 Fwy.

SR-134 EB between San 
Fernando St and the I-5 Fwy.

I-5 SB between the SR-134 Fwy 
and Western Ave.

I-5 NB between the SR-134 Fwy 
and Western Ave.

I-5 NB between North Hollywood 
Way and Roscoe Blvd.

I-5 SB between North Hollywood 
Way and Roscoe Blvd.

I-5 SB between Sheldon St and 
the SR-170 Fwy.

I-5 NB between Sheldon St and 
the SR-170 Fwy.

I-5 SB between the SR-170 Fwy 
and Branford St.

I-5 NB between the SR-170 Fwy 
and Branford St.

I-210 Fwy between the SR-2 Fwy 
and Montrose Ave.

I-210EB between the SR-2 Fwy 
and Montrose Ave.

I-210 WB between Wheatland 
Ave and Sunland Blvd.

I-210 EB between Wheatland Ave 
and Sunland Blvd.

I-210 WB between Wheatland 
Blvd and Foothill Blvd.

I-210 EB between Wheatland 
Blvd and Foothill Blvd.

I-210 WB between Foothill Blvd 
and the SR-118 Fwy.

I-210 EB between Foothill Blvd 
and the SR-118 Fwy.

SR-118 WB between the I-210 
Fwy and Glenoaks Blvd.

SR-118 EB between the I-210 
Fwy and Glenoaks Blvd.

SR-118 WB between San 
Fernando Rd and the I-5 Fwy.

SR-118 EB between San 
Fernando Rd and the I-210 Fwy.

I-5 NB between the SR-118 Fwy 
and Van Nuys Blvd.

I-5 SB between the SR-118 Fwy 
and Van Nuys Blvd.

I-5 NB between Tierra Bella Street
and Osborne Street.

I-5 SB between Tierra Bella Street
and Osborne Street.
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Northbound I-5 Freeway Transition 
Ramp to the Eastbound SR-118 
Freeway mainline. (Diverge Point) 

Osborne Street and the Southbound
I-5 Freeway mainline Off-ramp. 

(Diverge Point)

Osborne Street and the Northbound 
I-5 Freeway mainline On-ramp. 

(Merge Point)
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Eastbound SR-118 Freeway 
Transition Ramp to the Eastbound I-
210 Freeway mainline. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Westbound 
SR-118 Freeway mainline. (Merge 

Point)

Eastbound SR-118 Freeway 
Transition Ramp to the Eastbound I-

210 Freeway mainline. (Diverge 
Point)

Westbound SR-118 Freeway 
Transition Ramp to the Southbound 

I-5 Freeway mainline. (Diverge 
Point)

Northbound I-5 Freeway Transition 
Ramp to the Eastbound SR-118 
Freeway mainline. (Merge Point)

Westbound SR-118 Freeway 
Transition Ramp to the Southbound 
I-5 Freeway mainline. (Merge Point)

Branford Street and the Northbound 
I-5 Freeway mainline Off-ramp. 

(Diverge Point)

Wheatland Ave and the Westbound 
I-210 Freeway mainline Off-ramp. 

(Diverge Point)

Wheatland Avenue and the 
Eastbound I-210 Freeway mainline 

On-ramp. Merge Point)

Foothill Blvd/Osborne Street and the
Westbound I-210 Freeway mainline 

Off-ramp. (Diverge Point)

Foothill Blvd/Osborne Street and the
Eastbound I-210 Freeway mainline 

On-ramp. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Westbound 
SR-118 Freeway mainline. (Diverge 

Point)

Southbound I-5 Freeway Transition 
Ramp to the Eastbound SR-134 
Freeway mainline. (Merge Point)

Westbound SR-134 Freeway 
Transition Ramp to the Northbound I
5 Freeway mainline. (Merge Point)

Southbound I-5 Freeway Transition 
Ramp to the Eastbound SR-134 

Freeway mainline. (Diverge Point)

Roscoe Blvd/Glenoaks Blvd and the 
Northbound I-5 Freeway mainline Off

ramp. (Diverge Point)

Roscoe Blvd/Glenoaks Blvd and the 
Southbound I-5 Freeway mainline 

On-ramp. (Merge Point)

Branford Street and the Southbound
I-5 Freeway mainline On-ramp. 

(Merge Point)

Westbound SR-134 Freeway 
Transition Ramp to the Northbound I
5 Freeway mainline. (Diverge Point)

Westbound I-210 Freeway 
Transition Ramp to the Southbound 

SR-2 Freeway mainline. (Diverge 
Point)

Northbound SR-2 Freeway 
Transition Ramp to the Eastbound I-
210 Freeway mainline. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Southbound 

SR-2 Freeway mainline. (Merge 
Point)

Northbound SR-2 Freeway 
Transition Ramp to the Eastbound I-

210 Freeway mainline. (Diverge 
Point)

Westbound and Eastbound SR-134 
Freeway Transition Ramp to the 

Northbound SR-2 Freeway mainline.
(Merge Point)

Southbound SR-2 Freeway 
Transition Ramp to the Westbound 
SR-134 Freeway mainline. (Merge 

Point)

Eastbound SR-134 Freeway 
Transition Ramp to the Northbound 
SR-2 Freeway mainline. (Diverge 

Point)
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30
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42
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44
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50
51

Foothill Blvd and I-210 
Westbound Ramps 

Foothill Blvd and I-210 Eastbound 
Ramps 

Foothill Blvd and Osborne Street 

Glenoaks Blvd and Osborne 
Street

Glenoaks Blvd and Montague 
Street

Glenoaks Blvd and Branford 
Street

Glenoaks Blvd and Sheldon Street

Glenoaks Blvd and Peoria Street 

Glenoaks Blvd and Tuxford Street

Glenoaks Blvd and Penroe Street

Glenoaks Blvd and Sunland Blvd

Glenoaks Blvd and Roscoe Blvd 

Roscoe Blvd and I-5 Freeway 
Northbound Ramps 

Roscoe Blvd and I-5 Freeway 
Southbound Ramps

Branford Street and I-5 Freeway 
Southbound Ramps

Branford Street and I-5 Freeway 
Northbound Ramps

Branford Street and Laurel 
Canyon Blvd 

Osborne Street and I-5 Freeway 
Southbound Ramps

Osborne Street and I-5 Freeway 
Northbound Ramps

Osborne Street and Laurel 
Canyon Blvd 

Wheatland Ave and I-210 
Freeway Eastbound RampS

Wheatland Ave and I-210 
Freeway Westbound Ramps

Wheatland Ave and Foothill Blvd

Wentworth Street and Foothill 
Blvd

Tuxford Street and San Fernando
Road

Lankershim Blvd and San 
Fernando Road

Sheldon Street and San Fernando
Road

Branford Street and San 
Fernando Road 
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I-210 WB between Windsor 
Ave/Arroyo Blvd and Berkshire Pl

I-210 EB between Windsor 
Ave/Arroyo Blvd and Berkshire Pl

I-210 WB Freeway between 
Lincoln Ave and Windsor Ave

I-210 EB Freeway between 
Lincoln Ave and Windsor Ave

I-210 WB between Berkshire Pl 
and Foothill Blvd.

I-210 EB between Berkshire Pl 
and Foothill Blvd.

I-210 WB between Angeles Crest 
Hwy and the SR-2 Fwy

I-210 EB between Angeles Crest 
Hwy and the SR-2 Fwy

SR-2 NB between the I-210 Fwy 
and Mountain St.

SR-2 SB between the I-210 Fwy 
and Mountain St

SR-2 NB between Mountain St 
and the SR-134 Fwy.

SR-2 SB between Mountain St 
and the SR-134 Fwy.

SR-134 WB between the SR-2 
Fwy and Glendale Ave.

SR-134 EB between the SR-2 
Fwy and Glendale Ave.

SR-134 WB between the Pacific 
Ave and Concord St.

SR-134 EB between the Pacific 
Ave and Concord St.

SR-134 WB between San 
Fernando St and the I-5 Fwy.

SR-134 EB between San 
Fernando St and the I-5 Fwy.

I-5 SB between the SR-134 Fwy 
and Western Ave.

I-5 NB between the SR-134 Fwy 
and Western Ave.

I-5 NB between North Hollywood 
Way and Roscoe Blvd.

I-5 SB between North Hollywood 
Way and Roscoe Blvd.

I-5 SB between Sheldon St and 
the SR-170 Fwy.

I-5 NB between Sheldon St and 
the SR-170 Fwy.

I-5 SB between the SR-170 Fwy 
and Branford St.

I-5 NB between the SR-170 Fwy 
and Branford St.

I-210 Fwy between the SR-2 Fwy 
and Montrose Ave.

I-210EB between the SR-2 Fwy 
and Montrose Ave.

I-210 WB between Wheatland 
Ave and Sunland Blvd.

I-210 EB between Wheatland Ave 
and Sunland Blvd.

I-210 WB between Wheatland 
Blvd and Foothill Blvd.

I-210 EB between Wheatland 
Blvd and Foothill Blvd.

I-210 WB between Foothill Blvd 
and the SR-118 Fwy.

I-210 EB between Foothill Blvd 
and the SR-118 Fwy.

SR-118 WB between the I-210 
Fwy and Glenoaks Blvd.

SR-118 EB between the I-210 
Fwy and Glenoaks Blvd.

SR-118 WB between San 
Fernando Rd and the I-5 Fwy.

SR-118 EB between San 
Fernando Rd and the I-210 Fwy.

I-5 NB between the SR-118 Fwy 
and Van Nuys Blvd.

I-5 SB between the SR-118 Fwy 
and Van Nuys Blvd.

I-5 NB between Tierra Bella Street
and Osborne Street.

I-5 SB between Tierra Bella Street
and Osborne Street.
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Northbound I-5 Freeway Transition 
Ramp to the Eastbound SR-118 
Freeway mainline. (Diverge Point) 

Osborne Street and the Southbound
I-5 Freeway mainline Off-ramp. 

(Diverge Point)

Osborne Street and the Northbound 
I-5 Freeway mainline On-ramp. 

(Merge Point)

Eastbound SR-118 Freeway 
Transition Ramp to the Eastbound I-
210 Freeway mainline. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Westbound 
SR-118 Freeway mainline. (Merge 

Point)

Eastbound SR-118 Freeway 
Transition Ramp to the Eastbound I-

210 Freeway mainline. (Diverge 
Point)

Westbound SR-118 Freeway 
Transition Ramp to the Southbound 

I-5 Freeway mainline. (Diverge 
Point)

Northbound I-5 Freeway Transition 
Ramp to the Eastbound SR-118 
Freeway mainline. (Merge Point)

Westbound SR-118 Freeway 
Transition Ramp to the Southbound 
I-5 Freeway mainline. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Westbound 
SR-118 Freeway mainline. (Diverge 

Point)

Southbound I-5 Freeway Transition 
Ramp to the Eastbound SR-134 
Freeway mainline. (Merge Point)

Westbound SR-134 Freeway 
Transition Ramp to the Northbound I
5 Freeway mainline. (Merge Point)

Southbound I-5 Freeway Transition 
Ramp to the Eastbound SR-134 

Freeway mainline. (Diverge Point)

Roscoe Blvd/Glenoaks Blvd and the 
Northbound I-5 Freeway mainline Off

ramp. (Diverge Point)

Roscoe Blvd/Glenoaks Blvd and the 
Southbound I-5 Freeway mainline 

On-ramp. (Merge Point)

Branford Street and the Southbound
I-5 Freeway mainline On-ramp. 

(Merge Point)

Branford Street and the Northbound 
I-5 Freeway mainline Off-ramp. 

(Diverge Point)

Wheatland Ave and the Westbound 
I-210 Freeway mainline Off-ramp. 

(Diverge Point)

Wheatland Avenue and the 
Eastbound I-210 Freeway mainline 

On-ramp. Merge Point)

Foothill Blvd/Osborne Street and the
Westbound I-210 Freeway mainline 

Off-ramp. (Diverge Point)

Foothill Blvd/Osborne Street and the
Eastbound I-210 Freeway mainline 

On-ramp. (Merge Point)

Westbound SR-134 Freeway 
Transition Ramp to the Northbound I
5 Freeway mainline. (Diverge Point)

Westbound I-210 Freeway 
Transition Ramp to the Southbound 

SR-2 Freeway mainline. (Diverge 
Point)

Northbound SR-2 Freeway 
Transition Ramp to the Eastbound I-
210 Freeway mainline. (Merge Point)

Westbound I-210 Freeway 
Transition Ramp to the Southbound 

SR-2 Freeway mainline. (Merge 
Point)

Northbound SR-2 Freeway 
Transition Ramp to the Eastbound I-

210 Freeway mainline. (Diverge 
Point)

Westbound and Eastbound SR-134 
Freeway Transition Ramp to the 

Northbound SR-2 Freeway mainline.
(Merge Point)

Southbound SR-2 Freeway 
Transition Ramp to the Westbound 
SR-134 Freeway mainline. (Merge 

Point)

Eastbound SR-134 Freeway 
Transition Ramp to the Northbound 
SR-2 Freeway mainline. (Diverge 

Point)
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    Traffic Impact Study   

5. PROJECT IMPACTS, SUMMARY, AND MITIGATIONS AND POTENTIAL IMPACT 
REDUCTION MEASURES 

This study has examined and identified regional impacts related to the Devil’s Gate Reservoir 
Sediment Removal and Management Project, and identified traffic impacts due to the expected 
increase of truck traffic generated along proposed routes. Route recommendations considered 
access and traffic mitigation in the impacted intersections, freeway segments, and ramps.  

The Devil's Gate Dam and Reservoir site is located to the north east of the I-210 Freeway on 
Oak Grove Drive between Berkshire Place and the Foothill Freeway Overpass. Access to the 
project site will be obtained from Oak Grove Drive. Due to the project site vicinity to residential 
communities north, south, and east of the site further attention to route designation was 
required. The sediment and organic materials removed from the dam is proposed to be 
transported to eight disposal sites within the county of Los Angeles.  

Twenty-six (26) haul routes were proposed and evaluated for the transportation of the sediment 
and organic materials to the proposed disposal sites. Along the 26 haul routes 52 intersections 
were identified for analysis. Twenty-eight (28) freeway segments along the I-210 Freeway, I-5 
Freeway, SR-2 Freeway, and SR-134 Freeway and fifty-four (54) on and off-ramps within those 
freeway segments were also identified for analysis.  

The hours of operation are 7 AM to 7 PM Monday through Friday and 8 AM to 5 PM on 
Saturday. The operational period is divided into three peak hour periods. The AM peak period 
consists of the hours 7 AM to 10 AM. The MIDDAY peak period consists of the hours 10 AM to 
4 PM. The PM peak period consists of the hours 4 PM to 7 PM. Removal of sediment and 
organic materials off-site is expected to take place between these hours.  

The proposed Haul Trucks are Double Dump Trucks estimated to haul 18 cubic yards of 
sediment. The trucks are anticipated to haul approximately 7.65 thousand cubic yards per day. 
During the sediment removal phase of the project approximately up to 4 million cubic yards of 
sediment and organic materials will be removed by 50 trucks per hour. 

This traffic study analyzed the existing conditions, the existing conditions with project trips 
(existing + project conditions), and the Year 2014 project conditions for the identified study 
intersections, freeway segments, and ramps. Based on the results of the traffic analysis 
recommendations to maintain acceptable operating conditions at the intersections, freeway 
segments, and ramps were made. 

Analysis, Scope, and Methodology 
This traffic study report consists of the following analysis, scope, and methodologies listed 
below: 

• Peak hour Synchro Intersection analysis of the existing, existing plus project, and year 2014 
project conditions of the study intersections per the Highway Capacity Manual (HCM) 
methodology.  

• Peak hour HCM Freeway analysis of the existing conditions, existing plus project conditions, 
and year 2014 project conditions for the freeway segments and ramps in the study areas. 

• Peak hour HCM Merge and Diverge analysis of the existing conditions, existing plus project 
conditions, and year 2014 project conditions for the study areas. 
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5.1 Intersection Impacts 

This traffic study analyzed 52 intersections in order to determine the optimal truck haul routes 
which would provide the least traffic impacts. From the traffic analysis it was determined that the 
increase in truck trips does not significantly impact the study intersections.  

This study verified that most of the intersections associated with the twenty six routes are 
expected to continue to operate at an acceptable level of service (LOS) D or better during the 
Mid-day peak hour. There are some intersections that would require traffic mitigations or impact 
reduction measures as a result of route and peak hour selection. The intersections with 
unacceptable LOS E or lower are provided here identifying the condition when the intersection 
fails to meet an acceptable level of service.  

Existing Conditions 

Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
two existing condition intersections are at an unacceptable LOS E. These intersections are as 
follows: 

Intersection Impacts – Existing Plus Project       
 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM E 

51. Branford Street and San Fernando Road 8C PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 

Existing Plus Project 

The project conditions will impact two additional intersections. These intersections are Berkshire 
Place and I-210 Freeway Eastbound Ramps and Figueroa St and SR-134 WB Ramps. 
Intersections identified during existing conditions are anticipated to continue to operate at LOS 
E or lower. These intersections are provided below:

Intersection Impacts – Existing Plus Project       
 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

1. Berkshire Place and I-210 Freeway Eastbound Ramps 1A/1D/1E/1G AM E 
21. Figueroa St and SR-134 WB Ramps 4A/4B AM/PM E 
27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM F 
51. Branford Street and San Fernando Road 8C PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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Project Year 2014 

The Year 2014 project conditions will impact 6 additional intersections. The level of service 
issues are anticipated to occur predominately during the AM and PM peak hours. The exception 
to this is in route 2B for Site 2, Manning’s Pit at the intersection of Arrow Hwy and Azusa Ave is 
anticipated operate and an unacceptable LOS E throughout the day. Intersections identified 
during existing conditions and project conditions are anticipated to continue to operate at LOS E 
or lower. These intersections are expected to be minimally impacted by the project. Two 
intersections are anticipated to be noticeably impacted. The intersection of Berkshire Place and 
I-210 Freeway Eastbound Ramps of Routes 1A and 1D is anticipated to lower to an LOS F 
during the AM peak hour. Also the intersection of Figueroa Street and SR-134 Westbound 
Ramps of route 4B is anticipated to lower to an LOS F during the PM peak hour. These 
intersections are provided below: 

Intersection Impacts – Project Year 2014       
 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

1. Berkshire Place and I-210 Freeway Eastbound Ramps 1A/1D AM F 
1. Berkshire Place and I-210 Freeway Eastbound Ramps 1E/1G AM E 

14. Arrow Hwy and Lark Ellen Ave 2B AM and PM E 

16. Azusa Ave and Arrow Hwy 2B AM, Mid-day, 
PM E 

17. Azusa Ave and Gladstone St 2B AM E 

20. First St and Alameda St/I-210 Fwy WB Ramps 2B AM E 
21. Figueroa St and SR-134 WB Ramps 4A AM/PM E 
21. Figueroa St and SR-134 WB Ramps 4B AM/PM E/F 
27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM/PM F/E 
43. Osborne Street and Laurel Canyon Blvd 8B PM E 
50. Sheldon Street and San Fernando Road 8C PM E 

51. Branford Street and San Fernando Road 8C PM F 
52 Irwindale Avenue and Foothill Boulevard 9 PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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5.2 Freeway Impacts 

This traffic study analyzed 28 freeway segments to determine the mainline Level-of-Service 
(LOS). From the traffic analysis it was determined that the increase in truck trips do not cause 
any major traffic impacts at the identified freeway segments.  

Existing Conditions and Existing Plus Project   

Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
five existing condition freeway segments are at an unacceptable LOS E, predominately during 
the AM and PM peak hours. The inclusion of the project provides no additional unacceptable 
freeway segments, as presented in the Appendix A: Existing Plus Project Freeway Segment 
Table. The freeway segments operating at an unacceptable LOS are as follows: 

Freeway Segment Impacts – Existing Conditions      
 Freeway Segment Haul Route Peak Hour LOS 

31 WB  SR-134 between San Fernando Rd and the I-5 Fwy 5B, 6B, 7B, 8A PM E 
39 SB I-5 between SR-170 and Branford St 8A AM, PM F 

39 SB I-5 between SR-170 and Branford St 8A Mid-day E 
51 WB SR-118 between San Fernando Rd and the I-210 Fwy 8B AM E 
53 NB I-5 between the SR-118 and Van Nuys Blvd 8B Mid-day, PM E 
55 NB I-5 between Tierra Bella St and Osborne St 8B AM, Mid-day, PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 

Project Year 2014 

Anticipated impact the freeway segments for Year 2014 are WB I-210 between the SR-134 Fwy 
and Lake Ave, EB I-210 between the SR-134 Fwy and Lake Ave, EB SR-134 between the 
Pacific Ave and Concord St, and SB I-5 between the SR-134 Fwy and Western Ave. Freeway 
segments identified in existing conditions are anticipated to continue to operate at LOS E or 
lower. Year 2014 freeway segments with an anticipated LOS E or lower are as follows: 

Freeway Segment Impacts – Project Year 2014     
 Freeway Segment Haul Route Peak Hour LOS 

11 WB I-210 between the SR-134 Fwy and Lake Ave 2A, 2B, 3, 9 AM E 
12 EB I-210 between the SR-134 Fwy and Lake Ave 2A, 2B, 3, 9 AM, Mid-day, PM E 

30 EB SR-134 between the Pacific Ave and Concord St 5B, 6B, 7B, 8A AM, PM E 
31 WB  SR-134 between San Fernando Rd and the I-5 Fwy 5B, 6B, 7B, 8A PM F 
33 SB I-5 between the SR-134 Fwy and Western Ave 5B, 6B, 7B, 8A Mid-day, PM E 
39 SB I-5 between SR-170 and Branford St  8A AM, Mid-day, PM F 
51 WB SR-118 between San Fernando Rd and the I-210 Fwy 8B AM/PM F/E 
53 NB I-5 between the SR-118 and Van Nuys Blvd 8B AM E 

53 NB I-5 between the SR-118 and Van Nuys Blvd 8B Mid-day, PM F 
55 NB I-5 between Tierra Bella St and Osborne St 8B AM, Mid-day, PM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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5.3 Ramp Impacts

This traffic study analyzed 54 on and off-ramps to determine the Level-of-Service (LOS) of the 
utilized ramps with the study area. From the traffic analysis it was determined that the increase 
in truck trips does not cause any major traffic impacts to the identified ramps. The LOS of the 
ramps remained acceptable when the expected increase in truck trips were applied to the ramps 
being studied. 

Existing Conditions and Existing Plus Project   

Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
one ramp is at an unacceptable LOS E during existing condition. The inclusion of the project 
does not noticeably impact the ramps, as presented in the Appendix A: Existing Plus Project 
Freeway Ramp Table. The project condition provides no additional unacceptable ramps. The 
ramp operating at an unacceptable LOS is as follows: 

Freeway Ramp Impacts – Existing Conditions       
  RAMP HAUL ROUTE PEAK HOUR LOS (1) 

52 Osborne St and the SB I-5 Fwy mainline off-ramp 8B AM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 

Project Year 2014 

The Year 2014 project conditions will negatively impact one additional ramp. The ramp identified 
during existing conditions is anticipated to continue to operate at LOS F. The ramps anticipated 
to operate at an unacceptable level are provided below: 

Freeway Ramp Impacts – Project Year 2014       
 RAMP HAUL ROUTE PEAK HOUR LOS (1) 

22 WB I-210 Fwy Transition Ramp to the SB SR-2 Fwy mainline 5B, 6B, 7B, 8A AM F 

52 Osborne St and the SB I-5 Fwy mainline off-ramp 8B AM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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5.4 Route Summary and Mitigations/Potential Impact Reduction Measures

An index of the routes was developed and provided in the Summary Tables. These tables 
outline the Level of Service (LOS), delay, volume to capacity ratio (V/C), segment lengths, and 
grade of the utilized freeway segments. The optimal time of operation for the Trucks varies by 
Haul Route. During the AM, MID-DAY, and PM peak periods most of the routes, currently and 
through the life of the project, are anticipated to operate at an acceptable LOS. 

The Haul Trucks are estimated to haul 18 cubic yards of sediment and organic materials. 
Utilizing the proposed haul route hours of operation and 50 trucks per hour an approximate 
thousand cubic yards of sediment and organic materials will be removed from the dam per day.  

5.4.1 Devil’s Gate Dam Area 

The reservoir requires two preferred routes. A route will accommodate trucks outbound to the 
deposit sites south and east of the reservoir, Manning’s Pit (Site 2), Waste Management (Site 
3), Vulcan Materials - Irwindale Site (Site 9), Scholl Canyon Landfill (Site 4). The other route will 
accommodate trucks outbound to the deposit sites west of the reservoir, Sheldon Pit (Site 5), 
Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and Boulevard Pit (Site 8).  
   
Devil’s Gate Dam Area (Site 1): Haul Route 1A  

Haul Route 1A is an optional route to the disposal sites south and east of Devil’s Gate Dam and 
Reservoir. The sites east of Devil’s Gate Dam and Reservoir are Manning’s Pit (Site 2), Waste 
Management (Site 3), and Vulcan Materials - Irwindale Site (Site 9). The site south of Devil’s 
Gate Dam and Reservoir is Scholl Canyon Landfill (Site 4). The use of Haul Route 1A requires 
that the median along the frontage of the Devils Gate Dam and Reservoir be restriped to a Two 
Way Left Turn Lane (TWLTL).  This requires the approval of the City of Pasadena.   
  
AM Mitigations and Potential Impact Reduction Measures 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project.  The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period.  

MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1A is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods.  

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
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Devil’s Gate Dam Area (Site 1): Haul Route 1B  

Haul Route 1B is the alternative route to the disposal sites south and east of Devil’s Gate Dam 
and Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan 
Materials - Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4). 

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1B is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day. 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Devil’s Gate Dam Area (Site 1): Haul Route 1C  

Haul Route 1C is an optional route for disposal sites south and east of Devil’s Gate Dam and 
Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan Materials 
- Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4).  The use of Haul Route 1C requires 
that the median along the frontage of the Devils Gate Dam and Reservoir be restriped to a Two 
Way Left Turn Lane (TWLTL).  This requires the approval of the City of Pasadena.   

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1C is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day.  

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Devil’s Gate Dam Area (Site 1): Haul Route 1D  

Haul Route 1D is the preferred route for disposal sites south and east of Devil’s Gate Dam and 
Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan Materials 
- Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4). 

AM Mitigations and Potential Impact Reduction Measures 

Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period. 

MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1D is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods without the need for potential impact 
reduction measures.  The Devil’s Gate Dam and Reservoir driveway does not require potential 
impact reduction measures. 
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Devil’s Gate Dam Area (Site 1): Haul Route 1E 

Haul Route 1E is an optional route for disposal sites west of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1E requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   

AM Mitigations and Potential Impact Reduction Measures 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. 

MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1E is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods. 
  
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Devil’s Gate Dam Area (Site 1): Haul Route 1F 

Haul Route 1F is an alternative route for disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1F requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1F is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day.  

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Devil’s Gate Dam Area (Site 1): Haul Route 1G  

Haul Route 1G is an optional route to the disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1G requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   
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AM Mitigations and Potential Impact Reduction Measures 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. 

MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1G is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the MID-DAY and PM peak periods. 

An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

Devil’s Gate Dam Area (Site 1): Haul Route 1H  

Haul Route 1H is the preferred route for disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). 

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 1H is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day without the need for potential impact reduction measures. The 
Devil’s Gate Dam and Reservoir entrance and access to Oak Grove Drive Oak Grove Drive for 
Route 1H to access the Devil’s Gate Dam and Reservoir does not require potential impact 
reduction measures. 

5.4.2 Waste Management, Manning's Pit, and Vulcan Materials - Irwindale Site Area  

The Manning’s Pit (Site 2), Waste Management (Site 3), and Vulcan Material (Site 9) are the 
disposal sites east of Devil’s Gate Dam and Reservoir. 

Manning’s Pit (Site 2): Haul Route 2A  

Haul Route 2A is the preferred route for Manning’s Pit, east of Devil’s Gate Dam and Reservoir. 

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 2A is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods: 

An optional measure is to provide applicable construction signing at the Manning’s Pit driveway.  
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Manning’s Pit (Site 2): Haul Route 2B  

Haul Route 2B is the alternate route for Manning’s Pit, a disposal site east of Devil’s Gate Dam 
and Reservoir. 

AM, MID-DAY, and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route is anticipated to operate at an unacceptable LOS at Arrow Hwy and Lark Ellen 
Ave, Azusa Ave and Arrow Hwy, Azusa Ave and Gladstone Street, and First Street and 
Alameda Street/I-210 Freeway Westbound Ramps during the AM and PM peak periods.  

The Haul Route is anticipated to operate at an unacceptable LOS at Arrow Hwy and Lark Ellen 
Ave, Azusa Ave and Arrow Hwy, Azusa Ave and Gladstone Street, and First Street and 
Alameda Street/I-210 Freeway Westbound Ramps during the AM and PM peak periods.  

Arrow Hwy (EW) and Lark Ellen Ave (NS): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures of this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.  

Azusa Ave (NS) and Arrow Hwy (EW): The Intersection is anticipated to operate at an 
unacceptable LOS throughout the day. The optional measures of this intersection are beyond of 
the scope of the project. The Haul Route is, therefore, anticipated to continue to operate at an 
unacceptable LOS throughout the day. 

Azusa Ave (NS) and Gladstone Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM peak hour. The optional measures of this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the AM peak period.  

First Street (EW) and Alameda Street/I-210 Freeway Westbound Ramps (NS): The Intersection 
is anticipated to operate at an unacceptable LOS during the AM peak hour. The optional 
measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period. 

An optional measure is to provide applicable construction signing at the Manning’s Pit driveway.  
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Waste Management (Site 3): Haul Route 3 

Haul Route 3 is the preferred route for Waste Management, east of Devil’s Gate Dam and 
Reservoir. 

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 3 is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods without the need for potential 
impact reduction measures.  The Waste Management driveway is at the signalized study 
intersection of Vincent Avenue and Gladstone Street that does not require potential impact 
reduction measures. 

Vulcan Materials (Site 9): Haul Route 9 

Haul Route 9 is the preferred route for Vulcan Material – Irwindale Site, east of Devil’s Gate 
Dam and Reservoir. 

AM and MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route 9 is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM, and MID-DAY peak periods without the need for potential impact 
reduction measures. The Vulcan Materials driveway is at the signalized study intersection of 
Irwindale Avenue and Foothill Boulevard that does not require potential impact reduction 
measures. 

PM Mitigations and Potential Impact Reduction Measures 

Irwindale Avenue (NS) and Foothill Boulevard (EW) (Vulcan Materials driveway): The 
Intersection is anticipated to operate at an unacceptable LOS during the PM peak hour. The 
optional measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the PM peak 
period.  
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5.4.3 Scholl Canyon Landfill (Site 4)  

The Scholl Canyon Landfill (Site 4) is the green waste disposal site east of Devil’s Gate Dam 
and Reservoir. 

Scholl Canyon Landfill Haul (Site 4): Route 4A  

Haul Route 4A is the Scholl Canyon Landfill preferred route, east of Devil’s Gate Dam and 
Reservoir.  

MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route 4A utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Scholl Canyon Landfill driveway does not require potential impact reduction 
measures during the MID-DAY peak period.   

AM and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections during the AM and PM peak periods with the following potential impact reduction 
measures will improve the utilized intersections to an acceptable LOS during the AM and PM 
peak periods: 

1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   
   
Scholl Canyon Landfill Haul (Site 4): Haul Route 4B  

Haul Route 4B is an optional route for the green waste disposal site Scholl Canyon Landfill, east 
of Devil’s Gate Dam and Reservoir. The Scholl Canyon Landfill driveway does not require 
potential impact reduction measures.   

MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures.  
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AM and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections during the AM and PM peak periods with the following potential impact reduction 
measures will improve the utilized intersections to an acceptable LOS during the AM and PM 
peak periods: 

1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   

5.4.4 Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8)

The Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and Boulevard Pit 
(Site 8) are the disposal site west of Devil’s Gate Dam and Reservoir. 
Sheldon Pit (Site 5): Haul Route 5A  

Haul Route 5A is the preferred route for Sheldon Pit, west of Devil’s Gate Dam and Reservoir.  

MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY peak period  
An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

AM and PM Mitigations and Potential Impact Reduction Measures 

An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

Glenoaks Blvd (NS) and Osborne Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.  

Sheldon Pit (Site 5): Haul Route 5B  

Haul Route 5B is an optional route for Sheldon Pit, a disposal site west of Devil’s Gate Dam and 
Reservoir.  
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AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 5B is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods.  

An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

Sheldon Pit (Site 5): Haul Route 5C  

Haul Route 5C is the alternate route for Sheldon Pit, a disposal site west of Devil’s Gate Dam 
and Reservoir. 

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 5C utilized intersections are anticipated to continue to operate at an LOS C or 
better throughout the day: 

An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6A  

Haul Route 6A is the preferred route for Sun Valley Fill Site, west of Devil’s Gate Dam and 
Reservoir. 

MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route 6A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Sun Valley Fill Site driveway does not require potential impact reduction 
measures.   

AM and PM Mitigations and Potential Impact Reduction Measures 

The Sun Valley Fill Site driveway does not require potential impact reduction measures during 
the AM and PM peak periods.   

Glenoaks Blvd (NS) and Osborne Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods. 

Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6B  

Haul Route 6B is an optional route for Sun Valley Fill Site, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Sun Valley Fill Site driveway does not require potential impact 
reduction measures.   
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MID-DAY Mitigation and Potential Impact Reduction Measures 

The Haul Route 6B utilized intersections are anticipated to continue to operate at an acceptable 
LOS during the MID-DAY peak period without the need for potential impact reduction measures.  

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. 

Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6C  

Haul Route 6C is the alternate route for Sun Valley Fill Site, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Sun Valley Fill Site driveway does not require potential impact 
reduction measures.   

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 6C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day without the need for potential impact reduction measures.  

Bradley Landfill (Site 7): Haul Route 7A  

Haul Route 7A is the Bradley Landfill is the preferred route, west of Devil’s Gate Dam and 
Reservoir. The Bradley Landfill driveway does not require potential impact reduction measures.   

MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route 7A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures.  

AM and PM Mitigations and Potential Impact Reduction Measures 

Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.

Bradley Landfill (Site 7): Haul Route 7B 

Haul Route 7B is an optional route for Bradley Landfill, a disposal site west of Devil’s Gate Dam 
and Reservoir. The Bradley Landfill driveway does not require mitigation.   

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 7B is anticipated to continue to operate at an LOS C or better throughout the 
day without the need for potential impact reduction measures.  
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Bradley Landfill (Site 7): Haul Route 7C  

Haul Route 7C is the alternate route for Bradley Landfill, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Bradley Landfill driveway does not require potential impact reduction 
measures.   
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 7C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day without the need for potential impact reduction measures.  

Boulevard Pit (Site 8): Haul Route 8A  

Haul Route 8A is an optional route for a disposal site west of Devil’s Gate Dam and Reservoir.  

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 

The Haul Route 8A is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections throughout the day. 

An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

Boulevard Pit (Site 8): Haul Route 8B  

Haul Route 8B is an alternative route for a disposal site west of Devil’s Gate Dam and 
Reservoir.  

AM and MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route 8B is anticipated to continue to operate at an acceptable LOS during the AM 
and MID-DAY peak periods  

 An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

PM Mitigations and Potential Impact Reduction Measures 

Osborne Street (EW) and Laurel Canyon Blvd (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 

An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 
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Boulevard Pit (Site 8): Haul Route 8C  

Haul Route 8C is the Boulevard Pit preferred route west of Devil’s Gate Dam and Reservoir.  

AM and MID-DAY Mitigations and Potential Impact Reduction Measures 

The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM and MID-DAY peak periods 

 An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

PM Mitigations and Potential Impact Reduction Measures 

An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

Sheldon Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 

Branford Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate 
at an unacceptable LOS during the PM peak hour. The optional measures for this intersection 
are beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 
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Executive Summary 
 
Project Description 
 
This traffic study has been prepared to examine and identify impacts related to the Devil’s Gate 
Reservoir Sediment Removal and Management Project. This report identifies traffic impacts due 
to the expected increase of truck traffic generated by the sediment removal project and presents 
recommendations for access and traffic mitigation in the impacted intersections, freeway 
segments, and ramps. 
 
Devil's Gate Dam and Reservoir is located to the northeast of the I-210 Freeway on Oak Grove 
Drive between Berkshire Place and the Foothill Freeway Overpass. Access to the project site is 
proposed to be obtained from Oak Grove Drive. The project site is surrounded by residential 
communities to the south, and east of the site. The debris removed from the dam is proposed to 
be transported to eight potential disposal sites located within the county of Los Angeles. The 
sediment is proposed to be transported to seven dirt waste disposal sites and the eighth being a 
green waste disposal site. The seven proposed dirt waste disposal sites are Waste 
Management, Manning's Pit, Vulcan Materials - Irwindale Site, Sheldon Pit, Sun Valley Fill Site, 
Bradley Landfill, and the Boulevard Pit. The proposed green waste disposal site is the Scholl 
Canyon Landfill, located southwest of the dam in the Eagle Rock area within the City of Los 
Angeles. The sediment removal project is expected to generate 50 truck trips per hour with 
destinations to the potential eight disposal sites. It is estimated that a total of 17 and 425 
average daily trips for autos and trucks will travel to and from the project site, respectively. The 
proposed Haul Trucks are the Double dumps estimated to haul 18 cubic yards of sediment. The 
trucks are anticipated to haul approximately 7.65 thousand cubic yards per day. A proposed 50 
trucks per hour will be removing up to 4 million cubic yards of sediment and organic materials 
during the sediment removal phase of the project. 
 
The On-site excavation hours is proposed to occur between the hours of 7 AM to 6 PM 
Standard Time, 7 AM to 7 PM Daylight Savings Time, and Saturday 8 AM to 5 PM. The 
operational period is divided into three peak hour periods. The AM peak period consists of the 
hours 7 AM to 10 AM. The MIDDAY peak period consists of the hours 10 AM to 4 PM. The PM 
peak period consists of the hours 4 PM to 6 PM Standard Time, 4 PM to 7 PM Daylight Savings 
Time.  
 
The sediment removal project consists of 26 proposed haul routes. Within those 26 haul routes 
52 intersections were evaluated. Truck trip distributions were made based on the existing 
capacity of the haul routes and intersections along the haul routes. This traffic study also 
identified 28 freeway segments along the I-210 Freeway, SR-134 Freeway, SR-2 Freeway, I-5 
Freeway, and SR-118 freeway and 54 on and off-ramps within those freeway segments for 
analysis.  
 
This traffic study analyzed the existing conditions, the existing conditions with project trips 
(existing + project conditions), and the year 2014 project conditions for the identified study 
intersections, freeway segments, and ramps. Based on the results of the traffic analysis, 
recommendations were made to maintain acceptable operating conditions at the intersections, 
freeway segments, and ramps. 
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Analysis, Scope, and Methodology 
 
This traffic study report consists of the following analysis, scope, and methodologies: 
 
• Peak hour Synchro Intersection analysis of the existing, existing plus project, and year 2014 

project conditions of the study intersections per the Highway Capacity Manual (HCM) 
methodology.  

 
• Peak hour HCM Freeway Segment analysis of the existing conditions, existing plus project 

conditions, and year 2014 project conditions for the freeway segments and ramps in the 
study areas. 

 
• Peak hour HCM Freeway Ramp and Weaving analysis of the existing conditions, existing 

plus project conditions, and year 2014 project conditions for the study areas. 
 

Intersection Impacts 
 
This traffic study analyzed 52 intersections in order to determine the best truck haul routes that 
will provide the least traffic impacts. From the traffic analysis it was determined that the increase 
in truck trips do not significantly impact most of the study intersections.  
 
Freeway and Ramp Impacts 
 
This traffic study analyzed 28 freeway segments to determine the mainline Level-of-Service 
(LOS) as well as 54 on and off-ramps. It was determined that the increase in truck trips do not 
significantly impact the identified freeway segments and ramps.  
 
Recommendations 
 
The Routes selected provided the least traffic impacts and maintained acceptable operating 
conditions at the intersections, freeway segments, and ramps. The recommended hours of 
operation will vary by disposal site to accommodate the anticipated 50 trips per hour totaling to 
425 average daily trips while minimally impacting the existing roadway network. 
 
• Devils Gate Dam (Site 1): The preferred route for sites 2, 3, 9, and 4 is 1D.  The alternative 

route for sites 2, 3, 9, and 4 is 1B. The preferred route for sites 5, 6, 7, and 8 is 1H.  The 
alternate route for sites 5, 6, 7, and 8 is 1F.  Anticipated all intersections, most freeway 
segment and all ramps will operate at an acceptable LOS. 
 

• Manning’s Pit (Site 2): The preferred route for site 2 is route 2A. The site Anticipated all 
intersections, most freeway segment and all ramps will operate at an acceptable LOS. The 
alternative route for Manning’s Pit is Haul Route 2B. 

 
• Waste Management (Site 3): The preferred route for site 3 is route 3A. Anticipated all 

intersections, most freeway segment and all ramps will operate at an acceptable LOS. The 
Waste Management does not have an alternative route with lower impacts other than Haul 
Route 3. 
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• Vulcan Materials - Irwindale Site (Site 9): The preferred route for site 9 is route 9. 
Anticipated all intersections, most freeway segment and all ramps will operate at an 
acceptable LOS. The Vulcan Material – Irwindale Site does not have an alternative route 
with lower impacts other than Haul Route 9. 
 

• Scholl Canyon Landfill (Site 4): The preferred route for site 4 is route 4A.  Anticipated all 
intersections, most freeway segment and all ramps will operate at an acceptable LOS.  The 
alternative route for Scholl Canyon Landfill is Haul Route 4B. 
 

• Sheldon Pit (Site 5): The preferred route for site 5 is route 5A.  Anticipated intersection, 
freeway segments, and ramps will operate at an LOS D or better. The alternative route for 
Sheldon Pit Haul Route 5C. 
 

• Sun Valley Fill Site (Site 6): The preferred route for site 6 is route.  Anticipated intersection, 
freeway segments, and ramps will operate at an LOS D or better. The alternative route for 
Sun Valley Fill Site Haul Route 6C. 
 

• Bradley Landfill (Site 7): The preferred route for site 7 is route 7A. Anticipated intersection, 
freeway segment and ramp LOS D or better. The alternative route for Bradley Landfill Haul 
Route 7C. 
 

• Boulevard Pit (Site 8): The preferred route for site 8 is route 8C. Anticipated intersection, 
freeway segments, and ramps will operate at an LOS D or better. The alternative route for 
Boulevard Pit is Haul Route 8B. 
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1. INTRODUCTION 
 
Project Description 
 
The County of Los Angeles has proposed a sediment removal project for the Devil's Gate Dam 
and Reservoir which is located to the north east of the I-210 Freeway in the City of Pasadena, 
as illustrated in Figure 1-1. The project site is surrounded by residential communities to the 
south, and east of the site. Devil's Gate Dam and Reservoir serves as a critical component of 
the Los Angeles County Flood Control District since it provides flood protection to the Cities of 
Pasadena, South Pasadena, and Los Angeles. The sediment removal is proposed to be taken 
to seven potential disposal sites that have been identified by the County of Los Angeles. 
 
As presented, the Devil's Gate Dam and Reservoir site is located to the northeast of the I-210 
Freeway on Oak Grove Drive between Berkshire Place and the Foothill Freeway Overpass. 
Access to the project site is proposed to be obtained from Oak Grove Drive. The sediment 
removed from the dam is proposed to be transported to eight disposal sites located within the 
county of Los Angeles. The sediment is proposed to be transported to seven dirt waste disposal 
sites and the eighth being a green waste disposal site. The seven dirt waste disposal sites are 
Waste Management, Manning's Pit, Vulcan Materials - Irwindale Site, Sheldon Pit, Sun Valley 
Fill Site, Bradley Landfill, and the Boulevard Pit. The Waste Management, Manning's Pit, and 
Vulcan Material are located to the east of the dam site in the cities of Azusa and Irwindale, as 
illustrated in Figure 1-2. The green waste disposal site is the Scholl Canyon Landfill, located 
southwest of the dam in the Eagle Rock area within the City of Los Angeles, as illustrated in 
Figure 1-2. The Sheldon Pit, Sun Valley Fill Site, Bradley Landfill, and the Boulevard Pit are 
located to the northwest of the dam site in the City of Los Angeles, as illustrated in Figure 1-3.  
 
The trucks are anticipated to haul approximately 7.65 thousand cubic yards per day. A proposed 
50 trucks per hour will be removing up to 4 million cubic yards of sediment and organic 
materials during the sediment removal phase of the project. 
 
The sediment removal project consists of 26 proposed haul routes for the transportation of the 
removed sediment to the disposal sites. Along those 26 haul routes 52 intersections were 
identified for analysis. Twenty-eight (28) freeway segments along the I-210 Freeway, SR-134 
Freeway, SR-2 Freeway, I-5 Freeway, and SR-118 freeway and fifty-four (54) on and off-ramps 
within those freeway segments were also identified for analysis. The sediment removal project 
is expected to generate 50 truck trips per hour with destinations to the potential seven disposal 
sites. It is estimated that a total of 17 and 425 average daily trips for autos and trucks will travel 
to and from the project site, respectively. Truck trip distributions were based on the existing 
capacity of the haul routes and intersections along the haul routes. 
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Traffic Study Objectives 
 
This traffic study has been prepared to examine and identify impacts related to the Devil’s Gate 
Reservoir Sediment Removal and Management Project. This report identifies traffic impacts due 
to the expected increase of truck trips generated by the sediment removal project and presents 
recommendations for access and traffic mitigation in the impacted intersections, freeway 
segments, and ramps. 

 
The traffic analysis along the 26 proposed haul routes consists of peak hour intersection 
capacity analysis, peak hour freeway mainline HCM 2010 analysis, peak hour ramp HCM 2010 
capacity analysis, and peak hour freeway HCM 2010 weaving analysis. This study also 
addresses the impacts of ambient growth within the area since the sediment removal project is 
expected to last more than one year. Recommendations to maintain acceptable operating 
conditions at the intersections, freeway segments, and on and off-ramps were made based on 
the results of the analysis. 
 
Report Organization 
 
This report analyzes the existing conditions, existing plus project conditions, and project 
conditions. The report is organized as follows: 
 
• Chapter 1:  Introduction 
• Chapter 2:  Capacity Analysis Methodology 
• Chapter 3:  Existing Conditions 
• Chapter 4: Existing + Plus Project Conditions 
• Chapter 5:  Year 2014 Project Conditions 
• Chapter 6:  Project Impacts, Mitigation and Summary 
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! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $1 1 7 11 1 7 11 1 7 11 1 1 7 1 7 1 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 ; 1
! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 17 1 1 17 1 1 17 1 1 1

! " # # $ % & & $ 0 = & " ( # $ % & & $- ) ! < & ! $ + - & + % % : ( > ( 31 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #0 1 ? 0 1 ? 1 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?1 ? 1 ? 1 ? 0 1 ? 7 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 7 ? 0 1 ? 7 ?1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 7 ?
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 7 ?1 ? 7 ? 7 ?0 1 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?7 ? 7 ? 7 ? $ # 1 ? 1 ? 1 ?7 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?1 ? 7 ? 7 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $/ 1 ? 0 1 ? / 7 ?= 7 ? 0 7 ? 7 ?@ 1 ? 7 ? 0 1 ?@ 1 ? = 1 ? 0 1 ? 0 1 ? / 1 ? 0 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?= 7 ? / 1 ? 0 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? @ 1 ?0 7 ? 0 1 ? 7 ?7 ? 7 ? @ 1 ?! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $7 ? 7 ? / 7 ?7 ? 0 1 ? = 1 ?= 1 ? 7 ? 0 1 ?7 ? 7 ? 7 ? 0 1 ? / 1 ? 7 ?= 7 ? / 1 ? 7 ? $ # 7 ? 0 1 ? 0 1 ?/ 7 ? 7 ? 7 ? 7 ? 7 ? 7 ?/ 1 ? 0 1 ? 0 1 ?7 ? 0 1 ? 7 ?@ 1 ? A B 0 1 ?
C D E E F G H H F I J H D K E F G H H FL M C N H C F O L H P Q O R E F S C H E F G H H FT U V I W V W VX W V W V J U VY W V W V W VT W V T U V W V W V W V W VW V W V W V F E W V W V W VJ W V Z [ V Y Y V W V W V W VW V [ U V W VY T V I U U V W VW X V W V W V

! " # # $ % & & $ 0 = & " ( # $ % & & $- ) ! < & ! $ + - & + % % : ( > ( 30 1 ? 0 1 ? 7 ?7 ? / 1 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?7 ? 0 1 ? 7 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ?0 1 ? 0 7 ? 7 ?7 ? 7 ? 7 ?
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 10 7 1 0 7 1 0 7 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $1 1 0 7 11 1 0 7 11 1 0 7 11 1 1 0 7 1 0 7 1 0 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 ; 1
! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 10 7 1 0 7 1 0 7 1 1 1 10 7 1 1 10 7 1 1 10 7 1 1 1

! " # # $ % & & $ 0 = & " ( # $ % & & $- ) ! < & ! $ + - & + % % : ( > ( 31 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #\ 0 1 @ ] 1 17 @ 7 7 8 7 1@ ] 7 ' 8 7 11 1 1 0 1 1 0 0 1 0 @ 71 1 1 $ # 1 1 11 1 1 0 ] 7 / 7 7 0 @ 71 ' @ 7 \ = 71 ' \ 7 @ ] 11 ] 7 7 7 / 7
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 7 @ 7 0 ] 71 \ ] 1 / 1 11 ] @ 1 = 1 1@ ] 1 7 8 1 = ] 7 1 1 17 7 7 $ # 1 1 1\ 8 7 @ 0 7 @ = 7 1 1 11 8 @ 7 0 8 71 ] @ 1 / @ 11 ^ _ ^ _ = ' 7

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $0 / 7 ` ` a b 70 ] 1 ' 1 1 / 1@ 1 0 1 / 1 0 7' 1 0 = 7 0 8 1 0 1 0 7 0 77 0 1 7 $ # 7 7 7/ 1 8 7 = 7 7 0 7 0 7@ 7 ` a b a 78 1 0 1 / 7 / 7= 1 ` c b b 0 7! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $7 ] ' 1 / = 77 ] 7 1 / 0 77 ] 1 1 = \ 17 7 7 \ = 1 / 7 1 / / 70 1 / 7 ] 1 $ # \ 7 / 1 0 10 1 = 7 = 1 @ 8 7 0 = 1 0 = 10 1 7 0 7 7 70 7 ] ] 1 8 10 1 ` ` d a = = 1
! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $/ 1 0 7 70 1 7 0 17 7 70 7 0 1 7 7 7 70 1 7 0 ] 1 7 ' 7 $ # ] \ 1 0 8 7 / @ 10 \ 7 0 7 7 / 1 1 / 7 1 0 0 7 0 7 1= \ 1 0 1 0 \ 70 8 1 7 0 ] 10 @ 1 7 = 7 7

! " # # $ % & & $ 0 = & " ( # $ % & & $- ) ! < & ! $ + - & + % % : ( > ( 3] 1 = 0 7 = 1\ 1 / 1 7 / 77 7 / 7 7 @ 77 7 ' 1 0 = 7 8 1 @ 7 ] 77 = 1 \ 7 7 e f g A $ # e h e A 7 ] 7 7 / 7' 1 8 1 / 0 1 0 / 1 0 1 1 0 0 10 ] 1 = \ 7 ' 7] 7 / / 7 0 0 7@ 1 / ' 7 0 1 7
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #] / 7 7 7 1 1\ / 1 \ @ 7 1@ 8 7 8 0 1 11 1 1 0 / 7 0 / 1 0 7 71 1 1 $ # 1 1 11 1 1 0 8 7 = 0 7 0 \ 71 8 ] 7 ' = 11 8 7 1 \ ] 11 ] ' 1 \ \ 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 \ \ 1 / / 11 ' 0 1 / 0 11 ] ' 1 = 0 77 @ 1 \ 8 7 = ' 7 1 1 17 7 7 $ # 1 1 1' 8 1 7 8 7 7 @ 1 1 1 11 0 0 0 7 / 0 71 8 / 7 / 8 11 0 0 = 7 = 8 7
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! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $7 1 / 1 7/ 1 7 0 77 7 7= 7 / 7 7 7 7 70 0 7 0 ' 1 7 ' 7 $ # ] \ 7 / 1 7 / @ 7= / 7 = 1 1 = = 7 / 7 7 0 0 7 0 7 1@ \ 7 / 1 0 8 1= = 1 7 0 ] 7/ @ 1 7 = \ 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q à q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ Á » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ Áu v w x y � { { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �  ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ç À ¿ ° À ¿ ° Æ Æ Ç À Ã ° À Á Ã Æ Æ Ç À ¿ ° À ¿ ° Æ¡ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Â ® ® À ½ ° À Ã ¿ Â � ¯ Í À ° ° À Ä ® � Â ® ¯ À ¿ ° À Ã Á Âz ¢ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «± ¥ ¡ £ µ Ò µ ¡     µ � ¯ ® À Ç ° À Ç Á Æ � ¯ Ä À Á ° À Ç ½ � Ì ½ Í À ¯ ° À Ã Ã �z z ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ Â ® Í À Á ° À Ã Ä Â � ¯ ® À Ä ° À Ç ° � Â ® ¯ À Ä ° À Ã Ä Ìz � × ¥ ª ©   ª µ Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ � ¯ ® À Á ° À Ä ® � Æ Ã À Ã ° À Á ¯ Æ � ¯ ® À ° ° À Ç ° �z È × ¥ ª ©   ª µ Æ Ë   ¨ ª «Æ ¡ ¡ · ² Ï ² ³ � ¯ Á À Á ° À Ã ° Ì Æ Í À ® ° À Á ° Æ � ¯ ® À Ä ° À Ä Ä Â¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Î ì ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì Î Ì Í î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � � ¾ ¥ £ ¡ Á ð í � ª £ ¡ ¨ Á » ñ ± ¯ ¯¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¥ « ¶ ± £ ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ § � � © ¡ £ £ ¡ � ¸ � �£ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¾ ¥ « ¢ ¡ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ � ¦ ¡ � ± £ ¡ ® ¥ £ ¬ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ µ ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ « � £ � ¡ ï ª ¥ � ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ´

Ð ¿ ø ¿ Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²
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! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 17 1 1 17 1 1 17 1 1 1
! " # # $ % & & $ 0 = & " ( # $ % & & $- ) ! < & ! $ + - & + % % : ( > ( 31 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ 0 @ & " ( # $ % & & $, + % ¥ & , , & ! + - & + % % : ( > ( 31 1 11 1 11 1 11 1 1 1 1 17 1 7 1 7 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $1 1 7 11 1 7 11 1 7 11 1 1 7 1 7 1 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 ; 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ 0 7 & " ( # $ % & & $& ! ) * + - & + % % : ( > ( 31 1 11 1 11 1 11 1 1 1 1 17 1 7 1 A ; $ # ; 1 11 1 1 1 1 11 1 11 1 11 1 1
! " # # $ % & & $ 0 \ & " ( # $ % & & $+ ¦ § # + + - & + % % : ( > ( 31 1 11 1 11 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ 0 ] & " ( # $ % & & $+ ¦ § # + + - & 9 , + * # $ : ! & # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ 0 ' & " ( # $ % & & $+ ¦ § # + + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ 0 8 & " ( # $ % & & $+ ¦ § # + + - & 2 ) % # $ # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1

! " # # $ % & & $ / 1 & " ( # $ % & & $+ , + 5 & * + # $ " ( 4 ) . / 0 1 2 ( 3 2 ) % # $ # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 11 1 11 1 11 1 1
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! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $1 1 7 11 1 7 11 1 7 11 1 1 7 1 7 1 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 ; 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &
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! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #0 1 ? 0 1 ? 1 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?1 ? 1 ? 1 ? 0 1 ? 7 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 7 ? 0 1 ? 7 ?1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 7 ?
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 7 ?1 ? 7 ? 7 ?0 1 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?7 ? 7 ? 7 ? $ # 1 ? 1 ? 1 ?7 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?1 ? 7 ? 7 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $/ 1 ? 0 1 ? / 7 ?= 7 ? 0 7 ? 7 ?@ 1 ? 7 ? 0 1 ?@ 1 ? = 1 ? 0 1 ? 0 1 ? / 1 ? 0 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?= 7 ? / 1 ? 0 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? @ 1 ?0 7 ? 0 1 ? 7 ?7 ? 7 ? @ 1 ?! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $7 ? 7 ? / 7 ?7 ? 0 1 ? = 1 ?= 1 ? 7 ? 0 1 ?7 ? 7 ? 7 ? 0 1 ? / 1 ? 7 ?= 7 ? / 1 ? 7 ? $ # 7 ? 0 1 ? 0 1 ?/ 7 ? 7 ? 7 ? 7 ? 7 ? 7 ?/ 1 ? 0 1 ? 0 1 ?7 ? 0 1 ? 7 ?@ 1 ? A B 0 1 ?
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! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 10 7 1 0 7 1 0 7 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ 0 1 & " ( # $ % & & $) % ( ) ! * + , & + - & 2 ) % # $ # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1! " # # $ % & & $ 0 0 & " ( # $ % & & $) % ( ) ! * + , & + - & 9 , + * # $ : ! & # $ % & & $1 1 0 7 11 1 0 7 11 1 0 7 11 1 1 0 7 1 0 7 1 0 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 ; 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $0 7 1 1 10 7 1 1 10 7 1 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1



! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #\ 0 1 @ ] 1 17 @ 7 7 8 7 1@ ] 7 ' 8 7 11 1 1 0 1 1 0 0 1 0 @ 71 1 1 $ # 1 1 11 1 1 0 ] 7 / 7 7 0 @ 71 ' @ 7 \ = 71 ' \ 7 @ ] 11 ] 7 7 7 / 7
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 7 @ 7 0 ] 71 \ ] 1 / 1 11 ] @ 1 = 1 1@ ] 1 7 8 1 = ] 7 1 1 17 7 7 $ # 1 1 1\ 8 7 @ 0 7 @ = 7 1 1 11 8 @ 7 0 8 71 ] @ 1 / @ 11 0 1 0 1 = ' 7
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! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $/ 1 0 7 7\ 1 7 0 17 7 7 7\ 7 \ 1 7 7 7 7 70 1 7 0 ] 1 7 ' 7 $ # ] \ 1 0 8 7 / @ 10 0 7 0 1 7 0 7 1 / 7 1 0 0 7 0 7 1= 0 1 0 1 0 \ 70 @ 1 7 0 ] 18 1 7 = 7 7
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! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #] / 7 7 7 1 1\ / 1 \ @ 7 1@ 8 7 8 0 1 11 1 1 0 / 7 0 / 1 0 7 71 1 1 $ # 1 1 11 1 1 0 8 7 = 0 7 0 \ 71 8 ] 7 ' = 11 8 7 1 \ ] 11 ] ' 1 \ \ 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 \ \ 1 / / 11 ' 0 1 / 0 11 ] ' 1 = 0 77 @ 1 \ 8 7 = ' 7 1 1 17 7 7 $ # 1 1 1' 8 1 7 8 7 7 @ 1 1 1 11 0 0 0 7 / 0 71 8 / 7 / 8 11 0 0 = 7 = 8 7
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! " # # $ % & & $ 0 / & " ( # $ % & & $- ) ! < & ! $ + - & 9 , + * # $ : ! & # $ % & & $/ 1 1 / 1 70 ] 1 7 0 70 7 7 7 70 ' 7 0 ] 7 0 7 7 7 7 70 0 7 0 ' 1 7 ' 7 $ # ] \ 7 / 1 7 / @ 70 ] 7 0 7 1 0 ' 7 / 7 7 0 0 7 0 7 1= 0 7 / 1 0 8 10 ' 1 7 0 ] 78 1 7 = \ 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #7 1 1 17 1 1 17 1 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ 7 / & " ( # $ % & & $) % ( ) ! * + , & + - & 2 : : $ > ) , , 4 : § , & - + % *1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #0 1 ? 0 1 ? 1 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?1 ? 1 ? 1 ? 0 1 ? 7 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 7 ? 0 1 ? 7 ?1 ? 0 1 ? 0 1 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?
! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 ? 0 1 ? 0 1 ?1 ? 0 1 ? 7 ?1 ? 7 ? 7 ?0 1 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?7 ? 7 ? 7 ? $ # 1 ? 1 ? 1 ?7 ? 0 1 ? 7 ? 1 ? 1 ? 1 ?1 ? 7 ? 7 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?

! " # # $ % & & $ 7 / & " ( # $ % & & $) % ( ) ! * + , & + - & 2 : : $ > ) , , 4 : § , & - + % *7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ 7 / & " ( # $ % & & $) % ( ) ! * + , & + - & 2 : : $ > ) , , 4 : § , & - + % *1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1
! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #0 7 1 1 10 7 1 1 10 7 1 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ 8 & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 & 4 % + 5 6 #1 1 11 1 11 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
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� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #\ \ 1 0 1 1 17 8 7 0 0 1 17 / 7 0 @ 7 11 1 1 0 1 1 0 0 1 0 @ 71 1 1 $ # 1 1 11 1 1 0 ] 7 / 7 7 0 @ 71 ' 8 7 7 ' 71 8 0 7 @ / 11 ' 1 7 @ ] 7
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! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 ? 7 ? 7 ?1 ? 7 ? 7 ?1 ? 7 ? 7 ?7 ? 7 ? 7 ? 1 ? 1 ? 1 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?7 ? / 1 ? 7 ? 1 ? 1 ? 1 ?1 ? 7 ? 7 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? 7 ? $ # 7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? 7 ? 0 7 ? 7 ?7 ? 7 ? 7 ?0 1 ? 7 ? 0 1 ?7 ? 7 ? 7 ?! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $0 1 ? 7 ? / 1 ?7 ? 0 1 ? 7 ?7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? 0 7 ? 0 1 ? 7 ?7 ? 0 1 ? 7 ? $ # 7 ? 7 ? 7 ?/ 1 ? 0 1 ? 0 7 ? 0 1 ? 0 1 ? 0 1 ?@ 7 ? 0 7 ? / 1 ?0 1 ? 0 1 ? / 1 ?7 ? 7 ? 7 ?
! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $0 7 ? 0 1 ? 7 ?0 7 ? 0 1 ? 7 ?0 7 ? 7 ? 7 ?= 1 ? = 1 ? 0 1 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?/ 1 ? / 1 ? 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? 0 7 ?7 ? 0 1 ? 0 7 ?/ 7 ? 7 ? 7 ?

! " # # $ % & & $ / 8 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 4 % + ! 2 : % * # $ % & & $7 ? 7 ? @ 7 ?7 ? 7 ? 0 7 ?0 7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? = 7 ? 7 ? 7 ?0 1 ? 7 ? 7 ? $ # 7 1 ? 7 ? 7 ?0 1 ? 7 ? 7 ? @ 1 ? 0 1 ? 0 1 ?7 ? 0 1 ? 7 1 ?0 1 ? 0 1 ? 0 1 ?7 ? 7 ? 7 ?! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $0 1 ? 7 ? = 1 ?0 7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 0 1 ? 7 ?7 ? / 7 ? 7 ? $ # 7 ? 0 7 ? 7 ?7 ? / 7 ? 7 ? 7 ? 0 1 ? / 1 ?0 1 ? 7 ? 0 1 ?/ 1 ? 7 ? / 7 ?0 1 ? 7 ? 0 1 ?
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! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 11 1 11 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 0 7 11 1 0 7 11 1 0 7 1! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $1 1 11 1 11 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ / 8 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 4 % + ! 2 : % * # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 1 0 7 11 1 0 7 11 1 0 7 11 1 1 0 7 1 0 7 1 0 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
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! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #@ 8 1 = 8 1 1/ 1 7 / 7 7 1/ / 7 / \ 1 11 1 1 \ 1 = 7 \ 71 1 1 $ # 1 1 11 1 1 / / 1 0 \ 7 = 1 70 = 1 7 ] 1 10 1 7 @ @ 7 1/ 0 1 7 0 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 = 7 7 0 8 71 = 1 7 ] 71 @ \ 1 7 7= 7 7 / \ 1 = = 7 1 1 11 1 1 $ # 1 1 10 1 1 @ 1 ' 1 1 1 11 = 7 1 = @ 11 / \ 7 / 0 11 = 8 1 / 8 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *7 7 70 7 7 70 7 7 77 / 1 0 7 7 7 7= / 1 / / 7 = 0 7 $ # / @ 7 / 1 1 = 1 77 / 1 / 7 / \ 7 = 0 1 / 0 7 / 7 7= = 7 0 1 = 1 1/ = 1 7 / \ 1\ ' 1 7 @ @ 7! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $0 ] 1 e ; G ; @ 70 = 1 @ / 7 ' 1/ 1 7 7 ] 7 0 = 7= 7 1 / / 1 / 8 1 ] 1 ] 1 0 1 17 = 7 @ / 7 \ 8 1 $ # \ = 1 7 1 1 7 = 7] 1 8 1 8 1 @ / 7 0 ] 7 / 7 77 1 7 / 1 0 ' 7' 1 \ = 7 / 1 10 / 1 ' ] 7 = 8 1
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! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1
! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ = / & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * $ § 8 2 : % * # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *7 1 1 17 1 1 17 1 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 7 1 7 1 7 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1
! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 7 1 7 1 7 11 1 11 1 11 1 1
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! " # # $ % & & $ = / & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * $ § 8 2 : % * # $ % & & $@ 1 ? 8 ? 7 ?@ 7 ? / 7 ? 0 1 ?0 1 ? 0 / ? 7 ?/ 7 ? @ 7 ? / 7 ? 0 1 ? 0 1 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?0 7 ? 0 7 ? 0 1 ? 7 ? 7 ? 7 ?0 7 ? / 1 ? / 1 ?0 7 ? 0 8 ? 7 ?0 1 ? 0 7 ? 7 ?! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $7 ? 0 1 ? 0 7 ?0 1 ? 0 8 ? 0 1 ?7 ? 0 ' ? 1 ?7 ? 0 1 ? 7 ? 0 1 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 0 1 ?/ 7 ? 7 ? 0 1 ? 1 ? 0 1 ? 7 ?1 ? / 0 ? 1 ?1 ? 0 @ ? 7 ?1 ? 0 \ ? 1 ?
! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *7 ? 0 / ? = 7 ?0 7 ? / = ? 7 ?0 1 ? 0 = ? 0 1 ?0 7 ? 7 ? 0 1 ? 7 ? 1 ? 1 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?1 ? 7 ? 1 ? 7 ? 7 ? 7 ?= 7 ? / = ? 7 ?0 1 ? / 0 ? 7 ?1 ? 0 / ? 7 ?

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *0 7 ? 7 ? 1 ?0 ' ? 0 1 ? 1 ?0 7 ? 7 ? 1 ?/ \ ? / 0 ? 0 = ? 1 ? 1 ? 1 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?0 1 ? / 1 ? 0 1 ? 1 ? 1 ? 1 ?0 1 ? 7 ? 1 ?0 1 ? 7 ? 1 ?0 1 ? 7 ? 1 ?! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ? 1 ? 1 ? 1 ?0 1 ? 0 1 ? 0 7 ? $ # 0 @ ? 0 \ ? 0 @ ?1 ? 1 ? 1 ? 1 ? 1 ? 1 ?0 7 ? 1 ? / = ?/ 1 ? 1 ? / / ?/ 1 ? 1 ? 0 = ?
! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 ? 7 ? 7 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ? 0 7 ? 7 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 0 = ? 0 ' ? 0 \ ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ = / & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * $ § 8 2 : % * # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1
! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *0 7 1 1 10 7 1 1 10 7 1 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 0 7 1 0 7 1 0 7 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 11 1 11 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !1 6 % 1 0 $ 2 3 27 2 5 7 % 2 %1 5 2 4 $ % 7 %1 1 2 1 $ % $ % % 5 % 2 % 6 %5 % 2 0 5 % $ 0 2 !  2 7 2 0 3 2 $ 0 25 2 3 % 6 2 7 % 5 2 5 %3 % 5 3 % 7 23 % 2 $ 2 1 % %1 0 % 3 0 % 2 %
i j k k l m n n l y o n j q k l m n n l� u n i � t � k á u v s ã n � m r t k l m n n l� p o y p p y po { { } p o po { x ~ { y {o { | { � p o p o { { {{ { o p l k { { {{ y p | p o { | p y po { { x { | {| { { x { o {| { o p | { | {

i j k k l m n n l y | n j q k l m n n l� u n i � t � k á u v s l Þ > w � m s k l m n n lo | { o p z { ~ po p p � p { ~ p~ p z � p o y po o { o o p o � p x { � { } p� x p y ~ p { p { l k { z { � | { y � {� { z p ~ { y p | { z p~ { � � { | po o p � } { y po | p } { p z p! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $8 7 8 ] 1 = 7= 7 @ 8 1 / 70 0 1 7 ] 1 @ 70 / 1 8 1 0 ' 7 = 7 = 7 ] 70 / 7 0 = 1 / 1 1 $ # ] 1 ' 7 0 @ 1/ 1 7 1 7 7 7 / 1 @ 7/ 7 @ 0 7 7@ 7 7 0 7 / 7] 7 ] 7 1 @ 1
! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - */ 1 7 \ 8 1 0 10 ] 1 = 7 7 = 77 1 7 \ 1 7 1] 1 0 \ 7 0 \ 7 / 1 0 7 7\ ] 1 @ = 1 \ 7 1 $ # ] 7 1 = 7 7 = 8 7= 1 / 1 7 7 / 1 7 = / 1 = \ 10 1 = \ 1 ' 1/ 7 @ 1 1 / @ 7/ 1 \ 8 1 = ' 7

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *@ ] 1 7 / 1 1= 7 7 = 7 7 1@ ] 1 7 = 1 1/ / 7 / 8 1 7 8 7 1 1 11 1 1 $ # 1 1 1] 7 8 1 0 / 1 1 1 1] 1 / ] 7 1] 7 = ] 1 1\ 7 7 @ 1 1! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 18 1 0 / 1 0 0 1 $ # 7 @ 1 @ / 7 7 @ 11 1 1 1 1 1] 1 1 / \ 7\ 1 1 / ' 7\ 7 1 \ 0 7
! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 = 7 8 11 @ 1 0 / 11 = 1 0 0 11 1 1 / 7 @ 7 0 1 11 1 1 $ # 1 1 11 1 1 \ 0 7 = ' 1 @ / 71 1 11 1 11 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !0 % % 1 $ 2 2 1 $ 21 0 2 2 2 2 6 %1 2 2 4 3 2 1 % %1 $ % 1 2 % $ $ % 2 % 6 % 6 25 $ % $ 4 % $ $ 2 !  6 6 % $ 4 % $ 2 %2 % 1 0 % 4 2 1 % 2 2 % 2 %1 % % 2 0 % 0 % %1 1 % 6 % 2 0 0 %1 5 % 7 % 2 0 $ %
i j k k l m n n l y o n j q k l m n n l� u n i � t � k á u v s ã n � m r t k l m n n l{ { o { y { { {y p } { { | py p ~ } p z {| { � { { { o { o { x {o p o p | p l k o p { {{ z p � p | p y p z {y p x z p z py { } o p y p� { o | z p { p

i j k k l m n n l y | n j q k l m n n l� u n i � t � k á u v s l Þ > w � m s k l m n n l| | p o | x p o p po ~ { z p { o p {o p { x ~ { o � {o x { | p p | o p ~ p { { ~ p{ o p � � { { � p l k z o { � { p y x {{ { } p o | p y p y p z po | p z | p y po � p z } p y po � { o p ~ { z {i j k k l m n n l y y n j q k l m n n l� u n i � t � k á u v s ã n i m � k n k l m n n lo p p o o z p � {� p z z p y po o { x ~ { � {o y { o o p | o p � { � p } {o y p o y { | o { l k x { ~ p o z py p { { z { { | { { p| { { } { {� { z x { | {x { ~ z p � p
! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - */ = 7 ' 7 7 / 1/ = 1 7 / 1 @ 1\ 1 \ 8 7 \ 1' 7 0 8 1 / 1 1 / 7 0 7 7] / 1 @ ] 1 \ ] 1 $ # ] 8 1 @ 1 1 @ 1 7= 1 / 1 7 7 / / 1 = @ 1 = ] 1/ 1 7 0 1 ' 7/ 7 7 7 7 / \ 1/ 1 ' \ 7 @ 0 7

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *7 ' 7 7 \ 1 1@ 8 1 @ 0 7 17 ' 7 7 ] 7 1= @ 1 @ 1 1 ] 1 7 1 1 11 1 1 $ # 1 1 18 1 0 / 7 0 @ 7 1 1 1' 7 = 1 7 18 7 @ 0 1 1' 1 7 ' 1 1! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 10 1 1 0 @ 1 0 = 7 $ # \ \ 1 7 7 1 \ 7 71 1 1 1 1 18 1 1 = ' 1' 7 1 = 8 78 1 1 ] / 7
! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 @ 1 0 1 11 @ 1 0 / 11 = 1 0 0 11 1 1 = 7 7 1 0 1 11 1 1 $ # 1 1 11 1 1 ] = 7 7 1 7 7 7 11 1 11 1 11 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1

! " # # $ % & & $ @ @ & " ( # $ % & & $( > & + $ , + ! * + - & & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 7 11 1 7 11 1 7 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #1 7 1 11 7 1 11 7 1 11 1 1 7 1 7 1 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 7 1 7 1 7 11 1 7 11 1 7 11 1 7 1! " # # $ % & & $ @ ] & " ( # $ % & & $( & ! $ ( : % $ > # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 17 1 1 17 1 1 17 1 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $0 1 ? 7 ? = 1 ?0 7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 0 1 ? 7 ?7 ? / 7 ? 7 ? $ # 7 ? 0 7 ? 7 ?7 ? / 7 ? 7 ? 7 ? 0 1 ? / 1 ?0 1 ? 7 ? 0 1 ?/ 1 ? 7 ? / 7 ?0 1 ? 7 ? 0 1 ?
H I J J K L M M K N O M I P J K L M M KP M H K P Q L K R J K L M M K S Q Q K R T U U V U W XY Z Y Z Y ZY Z Y Z Y ZY Z Y Z Y ZY Z Y Z Y Z Y Z Y Z Y Z[ Z [ Z [ Z K J [ Z [ Z [ Z\ N Z [ [ Z N \ Z [ Z [ Z [ Z[ \ Z Y Z [ Z[ \ Z Y Z [ Z\ [ Z Y Z [ Z

] ^ _ _ ` a b b ` c c b ^ d _ ` a b b `d e b f ` g f ] h f i b b j k l m n o p d q a f r s _o t o t u u to t o t c v to t o t c o tv t v t v t o t o t o tn v t n v t n o o t ` _ o t o t o to t o t o t o t o t o to t o t o to t o t o to t o t o t
! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #7 ? = 7 ? 1 ?7 ? @ ' ? 1 ?7 ? = ' ? 1 ?1 ? 1 ? 1 ? = ] ? 7 \ ? / 8 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 7 1 ? 7 ? 7 ?/ 1 ? 7 ? 1 ?7 ? 0 1 ? 1 ?/ 1 ? 7 ? 1 ?

! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *7 ? 7 ? / 1 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?= 1 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?7 ? 7 ? 7 ? @ / ? @ 8 ? = @ ?7 ? 7 ? = 7 ?7 ? 7 ? 7 ' ?7 ? 7 ? = = ?

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1

! " # # $ % & & $ @ @ & " ( # $ % & & $( > & + $ , + ! * + - & & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 0 7 11 1 0 7 11 1 0 7 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 0 7 1 0 7 1 0 7 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 0 7 11 1 0 7 11 1 0 7 1! " # # $ % & & $ @ ] & " ( # $ % & & $( & ! $ ( : % $ > # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 10 7 1 0 7 1 0 7 1 1 1 10 7 1 1 10 7 1 1 10 7 1 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !1 6 % 1 0 $ 2 3 27 2 5 7 % 2 %1 5 2 4 $ % 7 %1 1 2 1 $ % $ % % 5 % 2 % 6 %5 % 2 0 5 % $ 0 2 !  2 7 2 0 3 2 $ 0 25 2 3 % 6 2 7 % 5 2 5 %3 % 5 3 % 7 23 % 2 $ 2 1 % %1 0 % 3 0 % 1 0 %

! " # # $ % & & $ @ @ & " ( # $ % & & $( > & + $ , + ! * + - & & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 0 ] 11 1 0 0 11 1 0 = 70 1 7 ] 7 0 1 1 1 1 17 7 7 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #\ 7 0 \ 1 17 7 0 0 1 10 1 7 0 = 1 11 1 1 0 7 1 8 1 0 ] 11 1 1 $ # 7 7 71 1 1 7 7 77 0 1 1 17 7 7 17 8 7 1

! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *7 0 7 0 70 7 / 1 77 / 1 0 17 0 1 7 7 / 1 0 70 8 7 0 = 7 0 ] 1 $ # / / 1 0 = 1 / 0 78 1 = 7 ' 1 0 = 1 0 0 7 0 @ 7] 1 0 1 0 \ 1@ 1 / 7 0 1 18 1 / 7 0 7 1! " # # $ % & & $ @ ] & " ( # $ % & & $( & ! $ ( : % $ > # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 1/ 1 1 0 \ 7 / 1 1 $ # 0 ] 7 0 7 7 / 8 70 \ 7 8 7 0 / 7 @ @ 1 / 0 7 / 0 70 1 1 1 / / 70 1 1 1 0 ' 70 \ 1 1 @ / 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ @ @ & " ( # $ % & & $( > & + $ , + ! * + - & & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 / ] 71 1 / 0 11 1 / @ 10 0 7 ' 7 0 1 1 1 1 10 1 0 1 7 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1
! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #] 7 / \ 7 1\ 1 / 0 7 10 1 7 / = 1 11 1 1 / \ 1 0 8 1 / ] 11 1 1 $ # 7 7 71 1 1 7 7 77 0 1 7 17 \ 7 17 0 1 1 1

! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *7 0 7 / 10 7 / 1 77 / 1 0 10 1 0 1 7 7 / 1 0 7/ 0 7 0 7 1 0 ] 7 $ # / @ 7 0 @ 7 / = 18 1 @ 1 ' 1 / @ 1 / = 1 / @ 7' 1 0 1 / \ 7@ 1 / 7 / 0 18 1 / 7 / 7 1! " # # $ % & & $ @ ] & " ( # $ % & & $( & ! $ ( : % $ > # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 1/ 1 7 0 ] 7 / 1 1 $ # 0 ' 7 0 \ 7 = 1 1/ ] 1 / 1 1 / = 1 @ 7 1 / / 7 / @ 1/ 1 7 1 / @ 1/ 1 7 1 0 8 1/ \ 7 1 @ / 7
� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !0 % % 1 $ 2 2 1 $ 21 0 2 2 2 2 6 %1 2 2 4 3 2 1 % %1 $ % 1 2 % $ $ % 2 % 6 % 6 25 $ % $ 4 % $ $ 2 !  6 6 % $ 4 % $ 2 %2 % 1 0 % 4 2 1 % 2 2 % 2 %1 % % 2 0 % 0 % %1 1 % 6 % 2 0 0 %1 5 % 7 % 2 0 $ %

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q p q 	· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ü � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ü¹ · ¸ µ   Ç � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ¯ À ¯ ° À Ä ¿ Ì Æ Ä À ® ° À Á Á Æ � ¯ ¯ À ¯ ° À Ä ¿ Â½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ � ¯ ° À ¿ ° À ¿ Ä Æ Æ Í À ½ ° À ½ Í Æ � ¯ ¿ À ¿ ° À ¿ Á Æ½ ® Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ � ¯ ® À Í ° À Ã ¯ Ì Æ Ä À ¿ ° À Á Ç Æ Æ Í À ¯ ° À ¿ Ä Â½ ½ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   ª ¡ · £   Ò µ ¡     µ Æ Ç À Á ° À ¿ ¿ Æ Æ ¿ À Í ° À ½ Ç Æ Æ Í À ¿ ° À Ç Ä �½ Á Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¸ ª § ¨ ª « � § Ë « Â ® ° À ¿ ° À Ã ½ � � ¯ ¿ À Á ° À Ç ½ � Â ® Á À Ç ° À Ã Ç Ì½ ¿ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¹ · £ © ·   � § Ë « Æ Ç À Ã ° À Á ® Æ Æ Ä À ¯ ° À Á ® Æ � ¯ ° À ½ ° À Ç ¯ Æ½ Ç ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ¯ À Ã   � ¯ ¯ À Ä   Â ® ® À °  ½ Ä ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o p q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ü ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ü¹ · ¸ µ   Ç Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ¯ À ¯ ° À Ä ¿ Ì Æ Ä À ® ° À Á Á Æ � ¯ ¯ À ¯ ° À Ä ¿ ÂÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ° À Ä   Æ Í   Æ Í À ¯  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ° À Ç ° À Á ® Æ � ¯ ° À ½ ° À ½ Ç Æ � ¯ ° À ¿ ° À Á ½ ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ Í À Á ° À Ä Ã Æ � ¯ ® À Á ° À Á Æ Æ Í À ® ° À Á ½ Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å ï � E ï ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê å Ë Ì Ë Ì î E Ë Ì Ë Ì ï î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � � ¾ ¥ £ ¡ üð í � ª £ ¡ ¨ ü � w ü ¹ ñ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ ¹ � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´Ð Á û À Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ì¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ ø » ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì � ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì � ö ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ îÄ · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì � ý ÷ þ � �¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì� ÿ ÷

Ð Á û ü Ð



! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 7 1 7 1 7 11 1 11 1 11 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 7 1 7 1 7 11 1 7 11 1 7 11 1 7 1! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $1 1 11 1 11 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1
! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ / 8 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 4 % + ! 2 : % * # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $7 1 1 17 1 1 17 1 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #7 ? 7 ? 1 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?1 ? 1 ? 1 ? 7 ? 0 1 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 7 ? 0 1 ? 7 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?7 ? 7 ? 1 ?
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 ? 7 ? 7 ?1 ? 7 ? 7 ?1 ? 7 ? 7 ?7 ? 7 ? 7 ? 1 ? 1 ? 1 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?7 ? / 1 ? 7 ? 1 ? 1 ? 1 ?1 ? 7 ? 7 ?1 ? 7 ? 0 1 ?1 ? 7 ? 7 ?

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? 7 ? $ # 7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? 7 ? 0 7 ? 7 ?7 ? 7 ? 7 ?0 1 ? 7 ? 0 1 ?7 ? 7 ? 7 ?! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $0 1 ? 7 ? / 1 ?7 ? 0 1 ? 7 ?7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? 0 7 ? 0 1 ? 7 ?7 ? 0 1 ? 7 ? $ # 7 ? 7 ? 7 ?/ 1 ? 0 1 ? 0 7 ? 0 1 ? 0 1 ? 0 1 ?@ 7 ? 0 7 ? / 1 ?0 1 ? 0 1 ? / 1 ?7 ? 7 ? 7 ?
! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $0 7 ? 0 1 ? 7 ?0 7 ? 0 1 ? 7 ?0 7 ? 7 ? 7 ?= 1 ? = 1 ? 0 1 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?/ 1 ? / 1 ? 7 ? 7 ? 7 ? 7 ?7 ? 0 1 ? 0 7 ?7 ? 0 1 ? 0 7 ?/ 7 ? 7 ? 7 ?

! " # # $ % & & $ / 8 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 4 % + ! 2 : % * # $ % & & $7 ? 7 ? @ 7 ?7 ? 7 ? 0 7 ?0 7 ? 0 1 ? 7 ?7 ? 7 ? 7 ? = 7 ? 7 ? 7 ?0 1 ? 7 ? 7 ? $ # 7 1 ? 7 ? 7 ?0 1 ? 7 ? 7 ? @ 1 ? 0 1 ? 0 1 ?7 ? 0 1 ? 7 1 ?0 1 ? 0 1 ? 0 1 ?7 ? 7 ? 7 ?! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $0 1 ? 7 ? = 1 ?0 7 ? 7 ? 7 ?7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 0 1 ? 7 ?7 ? / 7 ? 7 ? $ # 7 ? 0 7 ? 7 ?7 ? / 7 ? 7 ? 7 ? 0 1 ? / 1 ?0 1 ? 7 ? 0 1 ?/ 1 ? 7 ? / 7 ?0 1 ? 7 ? 0 1 ?
C D E E F G H H F Y I H D K E F G H H FP Q H C S O 9 E : Q L R ; H S G M O E F G H H FJ U V W V Z W VZ W V I W V Z U VZ W V W V W U VZ U V Z U V J U V J U V W V J U Vç U V X U V Z U V F E J U V J U V W VZ U V Z W V Z W V J U V Y U V W W VZ W V I U V X W VI W V I W V Z W VZ W V W V W U V

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 11 1 11 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 0 7 1 0 7 1 0 7 11 1 0 7 11 1 0 7 11 1 0 7 1! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $1 1 11 1 11 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1

! " # # $ % & & $ / 8 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 4 % + ! 2 : % * # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1! " # # $ % & & $ = 1 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # > & , * : ! # $ % & & $1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1
! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $0 7 1 1 10 7 1 1 10 7 1 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #@ 8 1 = 8 1 1/ 1 7 / 7 7 1/ / 7 / \ 1 11 1 1 \ 1 = 7 \ 71 1 1 $ # 1 1 11 1 1 / / 1 0 \ 7 = 1 70 = 1 7 ] 1 10 1 7 @ @ 7 1/ 0 1 7 0 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 = 7 7 0 8 71 = 1 7 ] 71 @ \ 1 7 7= 7 7 / \ 1 = = 7 1 1 11 1 1 $ # 1 1 10 1 1 @ 1 ' 1 1 1 11 = 7 1 = @ 11 / \ 7 / 0 11 = 8 1 / 8 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *7 7 70 7 7 70 7 7 77 / 1 0 7 7 7 7= / 1 / / 7 = 0 7 $ # / @ 7 / 1 1 = 1 77 / 1 / 7 / \ 7 = 0 1 / 0 7 / 7 7= = 7 0 1 = 1 1/ = 1 7 / \ 1\ ' 1 7 @ @ 7! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $0 ] 1 e ; G ; @ 70 = 1 @ / 7 ' 1/ 1 7 7 ] 7 0 = 7= 7 1 / / 1 / 8 1 ] 1 ] 1 0 1 17 = 7 @ / 7 \ 8 1 $ # \ = 1 7 1 1 7 = 7] 1 8 1 8 1 @ / 7 0 ] 7 / 7 77 1 7 / 1 0 ' 7' 1 \ = 7 / 1 10 / 1 ' ] 7 = 8 1
i j k k l m n n l | } n j q k l m n n l� u n i � t � k á u v s â � i l t � Þ n k l m n n l{ { o z | { o {y { { x { y {| { ~ p { o {o p � p { { o p y p y p{ { { l k { { {y p � { z p { y { o p{ { z ~ p {z p z o p o {{ p o | y p o {

i j k k l m n n l | ~ n j q k l m n n l� u n i � t � k á u v s á m t i w � m s k l m n n lo x { o � o p o {} p { x p x p} p x ~ p o o {o y p o { p | | p o p } { o p po { } { o o p l k { ~ p o ~ p~ { ~ p o { { o p x p ~ p~ { z � { o p~ p z o { x po o { ~ ~ { o p {� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !1 6 % 1 0 3 2 3 27 2 2 5 % 2 %1 5 2 4 3 % 7 %1 0 2 1 5 % $ 0 2 5 % 2 % 6 %5 5 % 0 6 % $ 2 2 !  2 7 2 0 3 2 $ 0 22 % 3 2 4 % 7 % 5 2 5 %3 % 2 $ % 5 23 % 2 3 2 2 %1 0 % 3 4 % 4 %
i j k k l m n n l y o n j q k l m n n l� u n i � t � k á u v s ã n � m r t k l m n n l~ p o | { p y pz { { y p o pz { x � { y {z { x { ~ p o p o { { {{ { o p l k { { {{ y p | p o { | p y po { { | { | {| { { | { o {| { ~ x { | {

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



! " # # $ % & & $ / @ & " ( # $ % & & $2 : : $ > ) , , 4 , - * ( 4 ) . / 0 1 2 ( 3 % + 5 6 #7 1 7 @ 0 1 1/ 0 7 / 8 1 1/ = 1 / ] 7 11 1 1 \ 1 @ 1 \ 71 1 1 $ # 1 1 11 1 1 = / 7 / 8 1 @ = 10 @ 1 7 8 7 10 0 1 @ ' 1 1/ / 1 7 = 1 1
! " # # $ % & & $ / 7 & " ( # $ % & & $2 : : $ > ) , , 4 , - * & 4 ) . / 0 1 2 ( 3 % + 5 6 #1 = ' 7 / 1 11 = = 7 ] 71 @ ] 7 7 7= \ 7 / ] 1 = @ 7 1 1 11 1 1 $ # 1 1 10 0 7 7 7 8 1 1 1 11 = ' 1 @ \ 71 / 8 7 = @ 11 @ 0 7 @ 1 1

! " # # $ % & & $ / \ & " ( # $ % & & $: # 4 : % ! & # $ % & & $ 2 : : $ > ) , , 4 , - *7 7 70 7 7 70 7 7 77 / 1 0 7 7 7 7= 7 1 / \ 7 = = 1 $ # / 7 1 / = 7 = @ 77 \ 1 / 7 / 8 7 @ / 7 = \ 1 = ] 7= 7 7 0 1 @ 0 7/ \ 7 7 @ 1 1] = 7 7 7 ] 1i j k k l m n n l | x n j q k l m n n l� u n i � t � k á u v s � k á � m i n k l m n n l| p p o | o { z {o � p { | p } p| p { { x { o y {� z { y � p y ~ p ~ p } p o p pz p p � ~ p z ~ p l k z ~ { { � { { y {~ { o p { ~ p � ~ p | o p | { {~ p z { { y � po p p x y { y z {o | p } x { � ~ p
i j k k l m n n l | } n j q k l m n n l� u n i � t � k á u v s â � i l t � Þ n k l m n n lx p o x } { | p{ p x z { � py p o o o p | p� { z { z { o p y p y p{ { { l k { { {{ p z { z { { � p o pz { } ~ p o pz { } o { o {x p o y ~ { o {

i j k k l m n n l | ~ n j q k l m n n l� u n i � t � k á u v s á m t i w � m s k l m n n lo ~ { o z p { | {} p x { p ~ po p { o p p p o | po y p o { { | | { o { ~ { o p {o { } { o o p l k { ~ p o ~ {o o { o p p o x p | p } { o p {o p { } z { | {o p { } | p } po | { o o z p o o p� �   ! " # # ! $ % # � &  ! " # # !' ( # � ) * +  , ( - .  / # ( . ) �  ! " # # !0 % % 1 2 % 2 1 $ 21 0 2 4 % 2 6 %1 2 2 7 $ 2 1 % %1 $ % 1 2 % $ $ % 2 % 6 % 6 25 $ % $ 4 % $ $ 2 !  6 6 % $ 4 % $ 2 %2 % 1 0 % 4 2 1 % 2 2 % 2 %1 % % 6 4 % 2 %1 1 % 4 2 2 4 %1 5 % 1 % 2 2 3 %
i j k k l m n n l y o n j q k l m n n l� u n i � t � k á u v s ã n � m r t k l m n n l| p { o y } { { {o } p x p { | po } p } y p z {o x { o ~ { | p { o { o { x {o p o p | p l k o p { {{ z p � p | p y p z {y p z o p z py { z z p y p� { o o o p { p

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò® Á ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ã À Á ° À ¿ Ä Æ Æ ¿ À Ç ° À ® Í Æ Æ Ã À ° ° À ¿ ° Æ® ¿ ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Í À Í ° À Ç ½ Æ Æ Ç À ¿ ° À ½ ¯ Æ Æ Ä À ® ° À Á ¯ Æ® Ç ± · · µ ¤ ¥ § § � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ Ì ½ Ä À Í ¯ À ¯ Ç Â Æ Í À ® ° À ¿ Ä Æ � ¯ Í À ½ ° À Í ¯ Â® Ä Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ ± Ã ® À Í ¯ À ¯ ½ ´ Â ½ ® À Ä ° À Ä Ã � Ì Á Á À Í ° À Í ° Ì® Ã Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ð · ª µ ¨ Ó ¸   Ò µ ¡     µ Æ Í À ¯ ° À Ä ® � � ¯ ½ À ° ° À ½ Ã Æ Æ Í À ¿ ° À ¿ Ã �® Í Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «� ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ � ¯ ¿ À ¯ ° À Ã ¯ Â � ¯ Ã À Á ° À ¿ Ä Æ Â ® ½ À Ç ° À Ã ° Ì½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ® À Á ° À Ä Í Ì Æ Ä À Á ° À Á Ã Æ � ¯ ¯ À Í ° À Ä Ã Â½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ ¿ À ® ° À Ç ¯ Æ Æ ¿ À ® ° À ½ Í Æ Æ ¿ À Í ° À ¿ ¿ Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê � ì ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì Ë Ì � î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � � ¾ ¥ £ ¡ ø ð í � ª £ ¡ ø » ñµ � ¨ £ ¨ £ ª ° ² ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ § � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡» Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ · « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ® ¥ ¯ ¯¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ Ã ¹ Ä º Å ¾ þ ° ª � ¥ « ¶ £ ¬ ¡ » Ä ¦ ¡ ±  ¦ ¡ � ¥ � ° ´ » ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶¢ � « ° ¥ £ ¥ � « ¨ î µ ¥ £ ¥ ¶ ± £ ¥ � « � ¸ £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ °£ � ¥ µ ¦ � � ³ ¡ £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « £ � ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ ¯ ¡ ³ ¡ ¯ Ð � ¸ Ð ¨ ¡ � ³ ¥ ¢ ¡ ´

Ð Á À Á Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � �¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ ø � ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì � ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì � ö ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ îÄ · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì � ý ÷ þ � �¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì� ÿ ÷ç Ç è É é ê è ë Ê � ö¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ ø ¹ ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì è ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì è ö ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ îÄ · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì è ý ÷ þ � �¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ìè ÿ ÷

Ð Á À � Ð



! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 17 1 7 1 7 1 1 1 17 1 1 17 1 1 17 1 1 1
! " # # $ % & & $ = / & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * $ § 8 2 : % * # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1

! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *1 7 1 11 7 1 11 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 7 1 11 7 1 11 7 1 1
! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *7 1 1 17 1 1 17 1 1 17 1 7 1 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 11 1 11 1 1

! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 7 1 7 1 7 11 1 1 1 1 11 1 7 11 1 7 11 1 7 1! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 7 1 7 1 7 11 1 11 1 11 1 1
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



C D E E F G H H F Y I H D K E F G H H FP Q H C S O 9 E : Q L R ; H S G M O E F G H H FJ U V W V Z W VZ W V I W V Z U VZ W V W V W U VZ U V Z U V J U V J U V W V J U Vç U V X U V Z U V F E J U V J U V W VZ U V Z W V Z W V J U V Y U V W W VZ W V I U V X W VI W V I W V Z W VZ W V W V W U V
! " # # $ % & & $ = = & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & ! % : # & # $ % & & $7 ? 0 1 ? 0 7 ?0 1 ? 0 8 ? 0 1 ?7 ? 0 ' ? 7 ?7 ? 0 1 ? 7 ? 0 1 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 0 1 ?/ 7 ? 7 ? 0 1 ? 7 ? 0 1 ? 7 ?7 ? / 0 ? 7 ?7 ? 0 @ ? 7 ?7 ? 0 \ ? 7 ?! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *7 ? 0 / ? = 7 ?0 7 ? / = ? 7 ?0 1 ? 0 = ? 0 1 ?0 7 ? 7 ? 0 1 ? 7 ? 7 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?7 ? 7 ? 7 ? 7 ? 7 ? 7 ?= 7 ? / = ? 7 ?0 1 ? / 0 ? 7 ?7 ? 0 / ? 7 ?

! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *0 7 ? 7 ? 1 ?0 ' ? 0 1 ? 1 ?0 7 ? 7 ? 1 ?/ \ ? / 0 ? 0 = ? 1 ? 1 ? 1 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?0 1 ? / 1 ? 0 1 ? 1 ? 1 ? 1 ?0 1 ? 7 ? 1 ?0 1 ? 7 ? 1 ?0 1 ? 7 ? 1 ?
! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ? 1 ? 1 ? 1 ?0 1 ? 0 1 ? 0 7 ? $ # 0 @ ? 0 \ ? 0 @ ?1 ? 1 ? 1 ? 1 ? 1 ? 1 ?0 7 ? 1 ? / = ?/ 1 ? 1 ? / / ?/ 1 ? 1 ? 0 = ?! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 ? 7 ? 7 ?1 ? 7 ? 7 ?1 ? 7 ? 7 ?1 ? 1 ? 1 ? 0 7 ? 7 ? 7 ?1 ? 1 ? 1 ? $ # 1 ? 1 ? 1 ?1 ? 1 ? 1 ? 0 = ? 0 ' ? 0 \ ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?1 ? 1 ? 1 ?

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ = / & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * $ § 8 2 : % * # $ % & & $@ 1 ? 8 ? 7 ?@ 7 ? / 7 ? 0 1 ?0 1 ? 0 / ? 7 ?/ 7 ? @ 7 ? / 7 ? 0 1 ? 0 1 ? 7 ?7 ? 7 ? 7 ? $ # 7 ? 7 ? 7 ?0 7 ? 0 7 ? 0 1 ? 7 ? 7 ? 7 ?0 7 ? / 1 ? / 1 ?0 7 ? 0 8 ? 7 ?0 1 ? 0 7 ? 7 ?



! " # # $ % & & $ = 0 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 6 & : % ) + # $ % & & $1 1 11 1 11 1 11 1 1 1 1 11 1 1 $ # 1 1 10 7 1 0 7 1 0 7 1 1 1 10 7 1 1 10 7 1 1 10 7 1 1 1
x y z z { | } } { ~ ~ } y � z { | } } {� � � � } | � � z { } � � � } � � z { � � | � � }� � � � �� � � � �� � � � �� � � � � �� � � � � �� � � � � �� � �� � �� � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } x | � z } z { | } } {� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � � � �� � � � �� � � � �! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - *1 0 7 1 11 0 7 1 11 0 7 1 11 1 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 0 7 1 11 0 7 1 11 0 7 1 1
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � { z � � � � � � � � �� � � � � �� � � � �� � � � �� � � � �! " # # $ % & & $ / ] & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * : # 4 : % ! & # $ % & & $1 1 11 1 11 1 10 7 1 0 7 1 0 7 1 1 1 11 1 1 $ # 1 1 11 1 1 1 1 11 1 0 7 11 1 0 7 11 1 0 7 1
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �¨ © � ª « © � ©� « « � © � ©� « ¬ ¨ « � «� « ª « ¨ © � © � « « «« « � © � � « « «« «  © ¬ © � « ª © � ©® « « ª « ª «¬ « « ª « � «¬ « ¯ ¬ « ª «
� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �� ª « � © ® « ¯ ©� © © ¨ © « ¯ ©¯ © ® ¨ © � � ©� � « � � © � ¨ © ¬ « ¨ «  ©¨ ¬ © � ¯ © « © « � � « ® « ¨ ª « � ¨ «¨ « ® © ¯ « � © ª « ® ©¯ « ¨ ¨ « ª ©� � © ¨  « � ©� ª ©  « © ® ©

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } x | � z } z { | } } {³ � ³ ´ � � �� � µ ³ � ~ �� � � � ´ � µ �� ~ � ³ � � ¶ � � � � � ´ �� ~ � � � � ~ � � { z ´ � ¶ � � µ �~ � � � � � � ~ � µ �~ � µ � � �µ � � � � ~ �´ � ´ � � µ �x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ � � � ³ � � �� ´ � � � � � �� � � � � � �´ � � � � � � � ~ � � � �� ´ � µ � � � � � { z ´ � � � � � � ³ �� � ~ � � � ~ � � � ~ � � � �� � � � � ¶ �~ � µ � � ~ µ �~ � � ³ � � ¶ �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �µ ´ � � ~ � �� � � � � � �µ ´ � � � � �~ ~ � ~ ³ � � ³ � � � �� � � { z � � �´ � ³ � � ~ � � � �´ � ~ ´ � �´ � � ´ � �� � � µ � �

x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �³ � � ~ � � � � { z � µ � µ ~ � � µ �� � � � � �´ � � ~ � �� � � ~ ¶ �� � � � � �x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� � � ³ �� µ � � ~ �� � � � � �� � � ~ � µ � � � �� � � { z � � �� � � � � � � ¶ � µ ~ �� � �� � �� � �
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



i j k k l m n n l y o n j q k l m n n l� u n i � t � k á u v s ã n � m r t k l m n n l{ { o y } { { {y p x p { | py p } y p z {| { � { { { o { o { x {o p o p | p l k o p { {o { { | o p o ~ p | p y p z {o } p z o p z po } { z z p y po ~ { o o o p { p
i j k k l m n n l y | n j q k l m n n l� u n i � t � k á u v s l Þ > w � m s k l m n n l| | p o | x p o p po ~ { z p { o p {o p { x ~ { o � {o x { | p p | o p ~ p { { ~ p{ o p � � { { � p l k z o { � { p y x {{ { } p o | p y p y p z po | p z | p y po � p z } p y po � { o p ~ { z {

i j k k l m n n l y y n j q k l m n n l� u n i � t � k á u v s ã n i m � k n k l m n n lo p p o o z p � {� p z z p y po o { x ~ { � {o y { o o p | o p � { � p } {o y p o y { | o { l k x { ~ p o z py p { { z { { | { { p| { { } { {� { z x { | {x { ~ z p � p! " # # $ % & & $ = @ & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * # § ! , + ! * 4 , - */ = 7 ' 7 7 / 1/ = 1 7 / 1 @ 1\ 1 \ 8 7 \ 1' 7 0 8 1 / 1 1 / 7 0 7 7] / 1 @ ] 1 \ ] 1 $ # ] 8 1 @ 1 1 @ 1 7= 1 / 1 7 7 / / 1 = @ 1 = ] 1/ 1 7 0 1 ' 7/ 7 7 7 7 / \ 1/ 1 ' \ 7 @ 0 7
! " # # $ % & & $ = 7 & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * % : # < : & 4 , - *7 ' 7 7 \ 1 1@ 8 1 @ 0 7 17 ' 7 7 ] 7 1= @ 1 @ 1 1 ] 1 7 1 1 11 1 1 $ # 1 1 18 1 0 / 7 0 @ 7 1 1 1' 7 = 1 7 18 7 @ 0 1 1' 1 7 ' 1 1

! " # # $ % & & $ = \ & " ( # $ % & & $! 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 1 11 1 11 1 11 1 1 1 1 10 1 1 0 @ 1 0 = 7 $ # \ \ 1 7 7 1 \ 7 71 1 1 1 1 18 1 1 = ' 1' 7 1 = 8 78 1 1 ] / 7! " # # $ % & & $ = ] & " ( # $ % & & $# 4 ) . 7 2 % & & ( + 3 % + 5 6 # % : # < : & 4 , - *1 @ 1 0 1 11 @ 1 0 / 11 = 1 0 0 11 1 1 = 7 7 1 0 1 11 1 1 $ # 1 1 11 1 1 ] = 7 7 1 7 7 7 11 1 11 1 11 1 1
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �

x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � ¸ � ¸ � � ¸� � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � � ¸ � ¸� ¸ ~ � ¸ � ¸ { z � ¸ � � ¸ � ¸� ¸ ~ � ¸ � ¸ � ¸ � � ¸ ~ � ¸� � ¸ � ¸ � � ¸~ � ¸ � ¸ ~ � ¸� � ¸ � ¸ � � ¸
¹ º » » ¼ ½ ¾ ¾ ¼ ¿ À ¾ º Á » ¼ ½ ¾ ¾ ¼Â Ã ¾ ¹ Ä Å Æ » Ç Ã È É Ê ¾ Ä ½ Ë Å » ¼ ½ ¾ ¾ ¼Ì Í Î Ï Î Ð Ï ÎÐ Ï Î À Ï Î Ð Í ÎÐ Ï Î Ï Î Ï Í ÎÐ Í Î Ð Í Î Ì Í Î Ì Í Î Ï Î Ì Í ÎÑ Í Î Ò Í Î Ð Í Î ¼ » Ì Í Î Ì Í Î Ï ÎÐ Í Î Ð Ï Î Ð Ï Î Ì Í Î ¿ Í Î Ï Ï ÎÐ Ï Î À Í Î Ò Ï ÎÀ Ï Î À Ï Î Ð Ï ÎÐ Ï Î Ï Î Ï Í Î

¹ º » » ¼ ½ ¾ ¾ ¼ Ð Ð ¾ º Á » ¼ ½ ¾ ¾ ¼Á Ó ¾ Å ¼ Ã Å ¹ É Å È ¾ ¾ Ç Ë Ô Ì À Í Õ Á Ö ½ Å × Ê »Í Î Í Î ¿ ¿ ÎÍ Î Í Î Ð Ï ÎÍ Î Í Î Ð Í ÎÏ Î Ï Î Ï Î Í Î Í Î Í ÎÀ Ï Î À Ï Î À Í Í Î ¼ » Í Î Í Î Í ÎÍ Î Í Î Í Î Í Î Í Î Í ÎÍ Î Í Î Í ÎÍ Î Í Î Í ÎÍ Î Í Î Í Î
¹ º » » ¼ ½ ¾ ¾ ¼ Ð Ï ¾ º Á » ¼ ½ ¾ ¾ ¼Á Ó ¾ Å ¼ Ã Å ¹ É Å È ¾ Á Ç Ë Ô Ì À Í Õ Á Ö ½ Å × Ê »Ï Î ¿ Ï Î Í ÎÏ Î Ð Ñ Î Í ÎÏ Î ¿ Ñ Î Í ÎÍ Î Í Î Í Î ¿ Ø Î Ï Ò Î Ì Ù ÎÍ Î Í Î Í Î ¼ » Í Î Í Î Í ÎÍ Î Í Î Í Î Ï Í Î Ï Î Ï ÎÌ Í Î Ï Î Í ÎÏ Î À Í Î Í ÎÌ Í Î Ï Î Í Î

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� ¸ � ¸ ~ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� � ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� ¸ � ¸ � ¸ µ ~ ¸ µ ³ ¸ � µ ¸� ¸ � ¸ � � ¸� ¸ � ¸ � ¶ ¸� ¸ � ¸ � � ¸x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� µ ¸ � � ¸ µ � ¸ � ¸ � ¸ � ¸� � ¸ � ¸ � ¸� � ¸ � ¸ � ¸� � ¸ � ¸ � ¸

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýì í á ì î à ï ð ïñ ï ò ñ á ï áì ò ï ó à á ñ áì ì ï ì à á à á á ò á ï á í áò á ï î ò á à î ï Ý Ü ï ñ ï î ð ï à î ïò ï ð á í ï ì ò á ñ ï ñ áð á ò ð á ñ ïð á ï à ï ì á áì î á ð î á ì î á
� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �¯ © � ª « © � ©® « « � © � ©® « ¬ ¨ « � «® « ¬ « ¯ © � © � « « «« « � © � � « « «« � © ª © � « ª © � ©� « « ª « ª «ª « « ª « � «ª « ¯ ¬ « ª «

x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � ´ �� � � � �� � � � �� � � ´ � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � � � �� � � � � �� � � � � � �� � � � � � ³ � � ´ �� � � { z � � �� � � � � �� � � � �� � � �� ³ � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � � � �� � ~ � �� ~ � � �� � � � � ~ � � �� ³ � � � � � ´ � { z ~ ~ � � � � ~ � �³ � � � ¶ � � � � � � � � µ �´ � � � � � �µ � ~ � � � �³ � ~ � � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ � � � � � ~ � � { z � ´ � � � � ~ ³ �� � � ³ � � ~ � µ µ � ~ � � ~ � �� � � � ~ ~ �� � � � � ¶ �� � � � µ ~ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � ~ ´ �� � ~ � �� � ~ µ �� � � ¶ � � � � � � �� � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z´ � ~ � � �� � ~ � � �� � � ~ � � �� � � ~ � � � ³ � ~ ´ �� � � { z � � �� � � � � �� � � � �� � � �� � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � � � � ³ � { z ~ � � � � � ~ � �� � � µ � ¶ � ~ � � ~ � � ~ � �¶ � � � ~ ³ �µ � � � ~ � �� � � � � ~ ´ �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ³ � ~ ~ � { z ~ � � � ¶ � � ~ �~ ³ � ~ ~ � ~ � � µ ³ � ~ µ � ~ � �~ ~ � � ~ � �~ ~ � � ~ � �~ ³ � � µ � �
Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî á á ì à ï ï ì à ïì î ï ï ï ï í áì ï ï ó ð ï ì á áì à á ì ï á à à á ï á í á í ïò à á à ó á à à ï Ý Ü í í á à ó á à ï áï á ì î á ó ï î ï ï î á á î á áì á á ï î á î á áì ì á í á ï î î áì ò á ñ á ï î à á

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �ª © « � �  « « «�  © ¬ © « ª ©�  ©  � © ® «� ¬ « � ¯ « ª © « � « � « ¬ «� © � © ª © � � � © « «« ® © ¨ © ª © � © ® «� © ® � © ® ©� « ® ® © � ©¨ « � � � © « ©

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Á À ¯ ° À ¿ ¯ Æ Æ Á À Á ° À ½ ¯ Æ Æ Á À Í ° À Á Ã Æ½ ® Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ � ¯ ® À Í ° À Ã ¯ Ì Æ Ä À ¿ ° À Á Ç Æ Æ Í À ¯ ° À ¿ Ä Â½ ½ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   ª ¡ · £   Ò µ ¡     µ Æ Ç À Á ° À ¿ ¿ Æ Æ ¿ À Í ° À ½ Ç Æ Æ Í À ¿ ° À Ç Ä �½ Á Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¸ ª § ¨ ª « � § Ë « Â ® ° À ¿ ° À Ã ½ � � ¯ ¿ À Á ° À Ç ½ � Â ® Á À Ç ° À Ã Ç Ì½ ¿ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¹ · £ © ·   � § Ë « Æ Ç À Ã ° À Á ® Æ Æ Ä À ¯ ° À Á ® Æ � ¯ ° À ½ ° À Ç ¯ Æ½ Ç ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ¯ À Ã   � ¯ ¯ À Ä   Â ® ® À °  ½ Ä ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o p q p q ô· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ¯ À Ä ° À Ä Ã Ì Æ Ä À ½ ° À Á ¿ Æ � ¯ ¯ À ¯ ° À Ä ¿ Ì½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ ¿ À ® ° À Ç ¯ Æ Æ ¿ À ® ° À ½ Í Æ Æ ¿ À Í ° À ¿ ¿ ÆÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ° À Ä   Æ Í   Æ Í À ¯  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ° À Ç ° À Á ® Æ � ¯ ° À ½ ° À ½ Ç Æ � ¯ ° À ¿ ° À Á ½ ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ Í À Á ° À Ä Ã Æ � ¯ ® À Á ° À Á Æ Æ Í À ® ° À Á ½ Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å � � E � ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê å Ë Ì Ë Ì � Ç æ ç Ë Ì Ë Ì è î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � � ¾ ¥ £ ¡ øð í � ª £ ¡ ¨ ø � w ø ¹ ñ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ ¹ � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´Ð Á ü û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ã ± ª ¯ í � ª £ ¡ í »¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ í » ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í õ ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì Í õ ö ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ðù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í õ ý ÷ þ � �¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë ÌÍ õ ÿ ÷Ã ± ª ¯ í � ª £ ¡ í �¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ í � ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í Í ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì Í Í ö ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ðù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í Í ý ÷ þ � �¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë ÌÍ Í ÿ ÷

Ð Á ü À Ð



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � �� � �� � �� � � � � �� � � � � � { z � � � � � �� � � � � �� � �� � �� � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ´ ¸ � µ ¸ ~ � ¸ { z ~ ¶ ¸ � � ¸ ~ � ¸� � ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸  � � ¸

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � �� � �� � �� � � � � �� � � � � � � � � { z � � � � � � � � �� � � � � �� � �� � �� � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � � � � � � �³ � � ¶ � � �� � � µ µ � � �� � � � � � � ³ � � � � ¶ � � ~ �� ³ � ~ ~ � µ � � { z ~ � � ~ � � µ � �� � ~ � � � ¶ � ¶ � ³ � � � �³ � � ¶ � � µ �¶ � µ � � ¶ �� � � � � � � � ~ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


� � � � � � � � � ¨ © � � � � � � � � �� ¡ ° � � � � ¡ � �   � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �� « © �  © � � «¯ « ® © « ® «� ¨ © ¨ ® © ® «� « « � ª « � ¯ « � ª © � © © � � ©� � © � ¬ « ® © © � � � ¯ « � ® « «  © © ª ª © � ¯ « ¯ « ¯ « � © «¯ © « ¯ « � ¨ « « ¨ ¬ « ¯ «� ª © � � ¨ © � � ©

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {z � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ ~ } y � z { | } } {x � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � �� � �� � �� � � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � z � � | x } z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� ¸ � ¸ � � ¸� ¸ � ¸ µ � ¸� ¸ � ¸ µ ¶ ¸� ¸ � ¸ � ¸ � � ¸ µ � ¸ � ~ ¸� � ¸ � � ¸ � � ¸ { z � � ¸ � � ¸ � � ¸� � ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸  � � ¸
x y z z { | } } { µ � } y � z { | } } {z � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � ¸ � ¸ µ � ¸� ¸ � ¸ � � ¸� ¸ � ¸ � µ ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸

x y z z { | } } { µ ~ } y � z { | } } {x � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ´ ¸ ´ ´ ¸ � � ¸� � ¸ � � ¸ � ¸ { z � ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� � ¸ � ¸ � � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � z � � | x } z { | } } {� � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸µ � ¸ µ ~ ¸ � ~ ¸ � ¸ � � ¸ � ¸µ � ¸ � ¸ � ¸µ ~ ¸ � ¸ � ¸� � ¸ � ¸ � ¸

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {z � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ ~ } y � z { | } } {x � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � �� � �� � �� � � � � � � � � � � �� � � � � � � � � { z � � �� � � � � �� � �� � �� � �x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � z � � | x } z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � � � � � ¶ �³ � � ¶ � � � �� � � µ µ � � � �� � � � � � � ³ � � � � � � � � ´ �� µ � � ´ � � ¶ � { z ~ � � � � � � � �� � ~ � � � ¶ � ¶ � ³ � � � �³ � � ¶ � � µ �¶ � µ � � ¶ �� � � � � � � � ~ �
� � � � � � � � � � � � � � � � � � � �� � � �  ! � � � � " # � " $ % � & � � & � � � � � � � � �� ' ( ) ( � '  * + ( ) ( � * (+ � ( ) (  (  ( ( (  �  ) ) ( ) )  , '   '  - '  � � � �   ' � ( � ) ) (+ -  � +  ) ,  + ( *  *  ( ( (( ( (( ( (

. / 0 0 1 2 3 3 1 4 5 3 / 6 0 1 2 3 3 1. 7 8 9 : ; 2 3 3 6 < = 2 < > ? 0 @ 0 7 @ 2 . 3 0 1 2 3 3 1: A :: A :: A :: : : B : C : D AE A A : E A A : E F G A 1 0 E : A A D 5 A E A B :A A A A A A5 F A A E D AF A : A 5 5 A4 E A A 5 A :H I J J K L M M K N O M I P J K L M M KQ R S L M Q T R H U V H W Q X Y V J W V L H M J K L M M KZ [ O O Z \ \ [] [ Z \ Z ^ Z^ Z N _ [ ^ Z\ ` [ ] [ ] Z \ ^ [ \ \ [ \ \ [a N [ ] ] Z \ O \ Z K J \ O ^ Z _ ] [ a Z [\ O [ \ O [ \ \ Z \ \ [ a [ \ ` [\ O Z _ [ Z \ [ Z\ O [ N _ [ ] [` \ [ \ \ O [ \ ` [

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � ¨ © � � � � � � � � �� ¡ ° � � � � ¡ � �   � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �� « © �  © ª  «¯ « ® © « ª � «� ¨ © ¨ ® © ª � «� « « � ª « � ¯ « ª ¬ © ª « © ª  ©�  © ª ª « ¨ « © � � ª ¨ « ª � « ¨ � © © ª ª © � ¯ « ¯ « ¯ « � © «¯ © « ¯ « � ¨ « « ¨ ¬ « ¯ «� ª © � � ¨ © � � ©
� � � � � � � � � � � � � � � � � � � �� � � �  ! � � � � " # � " $ % � & � � & � � � � � � � � �) *  ) ( *  (� ( ( ) (  -  + ) ( ) ( + * (( ( (  + ( )  ( ) *  - , ( + �  '  ( � � � ) ) ( ' * ( � ) - (+ -  � +  ) ,  + ( *  *  ( ( (( ( (( ( (

. / 0 0 1 2 3 3 1 4 5 3 / 6 0 1 2 3 3 1. 7 8 9 : ; 2 3 3 6 < = 2 < > ? 0 @ 0 7 @ 2 . 3 0 1 2 3 3 1: A :: A :: A :: : : E B : E C : E D AE A D : E E C : E : : A 1 0 E 4 G A D D A E E C AA A A A A A5 4 A A E G :F E : A 5 4 :4 5 : A 5 E :H I J J K L M M K N O M I P J K L M M KQ R S L M Q T R H U V H W Q X Y V J W V L H M J K L M M K_ [ O N Z \ \ Z\ [ [ Z ` [ a Za [ N _ Z a Z\ ` Z ] Z \ [ [ \ a [ \ \ [ \ ` [] [ [ \ [ Z Z \ O ^ Z K J \ N ` Z ^ O Z ] ` Z` Z [ ` N [ ` O Z \ ` [ \ [ [ \ O [` N [ _ ` [ \ \ Z` O [ N ^ [ \ [ [O \ [ \ \ O Z \ O [

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q p q r b· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ Ã � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £            ½ Í � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £            Á ° � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « � ¯ ° À Á ° À ¿ ® � Æ Í À Ç ° À Á ° � � ¯ Á À ¯ ° À Ã ° Ì¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o p q p q r r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É ÒÁ ° � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « � ¯ ¿ À Á ° À Ã ¯ Â � ¯ ° À ½ ° À Á Ä � Â ® ¿ À Ã ¯ À ° Ç ±Á ¯ É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ® À ° ° À Ä ¿ Â � ¯ Ç À ½ ° À Ã ¿ � Â ® ¿ À ½ ° À Í ¯ ÌÁ ® É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ½ À Ç ° À Ä ° Æ � ¯ ¯ À Ä ° À Ç Ç Æ � ¯ ¿ À Ç ° À Ã ½ ÂÁ ½ É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « Â ½ ¯ À Ã ° À Ã Ã Ì Â ® ° À Í ° À Ä ½ Â Ì Á ¿ À Ã ° À Í Ã ±¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ß» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì Ë Ì Í õ ± « ° Æ Ç È É Ê Ë Ì Ë Ì Í Í î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � �¾ ¥ £ ¡ í ð í � ª £ ¡ ¨ í » Ð í � ñ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹� � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´

Ð Á ø ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ö¤ ¬ ¡ Ã ± ª ¯ í � ª £ ¡ í ¹ ¦ � �   ¡ ¢ £ £ � ¥ ¦ ¨ î £ � ª ¢  ¦ ¡ � ¢ ¡ « £ ± ¶ ¡ ¨ ± « ° ¦ ± ¨ ¨ ¡ « ¶ ¡ � ¢ ± � ¡ ï ª ¥ ³ ± ¯ ¡ « £ ð � ¹ ½ ñ ¦ � �   ¡ ¢ ££ � ¥ ¦ ¨ ± � ¡ ¥ ¯ ¯ ª ¨ £ � ± £ ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í Î ì £ ¬ � � ª ¶ ¬ ò ó ô è õ Ê Ë Ì Ë Ì Í Î ò ÷ ¤ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ îÄ · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í Î � ± « ° ò ó ô è õ ÊË Ì Ë Ì Í Î ç ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ °¥ « ò ó ô è õ Ê Ë Ì Ë Ì Í Î £ ± « ° ò ó ô è õ Ê Ë Ì Ë Ì Í Î ¤ ÷

Ð Á ø ø Ð



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � � �� � � �� � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {� � � �� � � �� � � �� � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � � �� � � �� � � �x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {� � � �� � � �� � � �� � � � � �� � � { z � � �� � � � � �� � � �� � � �� � � �
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � �� � � �� � � �� � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¹ º » » ¼ ½ ¾ ¾ ¼ Ð Ð ¾ º Á » ¼ ½ ¾ ¾ ¼Á Ó ¾ Å ¼ Ã Å ¹ É Å È ¾ ¾ Ç Ë Ô Ì À Í Õ Á Ö ½ Å × Ê »Í Î Í Î ¿ ¿ ÎÍ Î Í Î Ð Ï ÎÍ Î Í Î Ð Í ÎÏ Î Ï Î Ï Î Í Î Í Î Í ÎÀ Ï Î À Ï Î À Í Í Î ¼ » Í Î Í Î Í ÎÍ Î Í Î Í Î Í Î Í Î Í ÎÍ Î Í Î Í ÎÍ Î Í Î Í ÎÍ Î Í Î Í Î
¹ º » » ¼ ½ ¾ ¾ ¼ Ð Ï ¾ º Á » ¼ ½ ¾ ¾ ¼Á Ó ¾ Å ¼ Ã Å ¹ É Å È ¾ Á Ç Ë Ô Ì À Í Õ Á Ö ½ Å × Ê »Ï Î ¿ Ï Î Í ÎÏ Î Ð Ñ Î Í ÎÏ Î ¿ Ñ Î Í ÎÍ Î Í Î Í Î ¿ Ø Î Ï Ò Î Ì Ù ÎÍ Î Í Î Í Î ¼ » Í Î Í Î Í ÎÍ Î Í Î Í Î Ï Í Î Ï Î Ï ÎÌ Í Î Ï Î Í ÎÏ Î À Í Î Í ÎÌ Í Î Ï Î Í Î

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� ¸ � ¸ ~ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� � ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� ¸ � ¸ � ¸ µ ~ ¸ µ ³ ¸ � µ ¸� ¸ � ¸ � � ¸� ¸ � ¸ � ¶ ¸� ¸ � ¸ � � ¸x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� µ ¸ � � ¸ µ � ¸ � ¸ � ¸ � ¸� � ¸ � ¸ � ¸� � ¸ � ¸ � ¸� � ¸ � ¸ � ¸
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � ¸ � ¸ � � ¸� � ¸ � ¸ � ¸� ¸ � ¸ � ¸� ¸ � ¸ � ¸ � ¸ � � ¸ � ¸� ¸ ~ � ¸ � ¸ { z � ¸ � � ¸ � ¸� ¸ ~ � ¸ � ¸ � ¸ � � ¸ ~ � ¸� � ¸ � ¸ � � ¸~ � ¸ � ¸ ~ � ¸� � ¸ � ¸ � � ¸

¹ º » » ¼ ½ ¾ ¾ ¼ ¿ À ¾ º Á » ¼ ½ ¾ ¾ ¼Â Ã ¾ ¹ Ä Å Æ » Ç Ã È É Ê ¾ Ä ½ Ë Å » ¼ ½ ¾ ¾ ¼Ì Í Î Ï Î Ð Ï ÎÐ Ï Î À Ï Î Ð Í ÎÐ Ï Î Ï Î Ï Í ÎÐ Í Î Ð Í Î Ì Í Î Ì Í Î Ï Î Ì Í ÎÑ Í Î Ò Í Î Ð Í Î ¼ » Ì Í Î Ì Í Î Ï ÎÐ Í Î Ð Ï Î Ð Ï Î Ì Í Î ¿ Í Î Ï Ï ÎÐ Ï Î À Í Î Ò Ï ÎÀ Ï Î À Ï Î Ð Ï ÎÐ Ï Î Ï Î Ï Í Î

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� ´ ¸ � ¸ � ¸� � ¸ � � ¸ � � ¸µ ~ ¸ � ¸ � ¸µ ¶ ¸ � ~ ¸ µ � ¸ � � ¸ � � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸� � ¸ � � ¸ � � ¸ � ¸ � ¸ � ¸� � ¸ � � ¸ ~ � ¸� � ¸ � � ¸ � ¸� � ¸ � � ¸ � ¸
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {� � ¸ ~ � ¸ µ � ¸� � ¸ � � ¸ � µ ¸� ¸ � ¸ � ³ ¸� ¸ � � ¸ � � ¸ � ³ ¸ � ´ ¸ � � ¸� � ¸ � � ¸ � � ¸ { z ~ � ¸ µ � ¸ � � ¸� ¸ � ¸ � ¸ � ¸ � ¸ � ¸� � ¸ � � ¸ � ¸� ¸ � � ¸ � � ¸� ¸ � ¸ � � ¸

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� � ¸ ~ µ ¸ � ¸� � ¸ ~ ´ ¸ � ¸� ¸ ~ � ¸ � ¸� � ¸ � � ¸ � ¸ � ¸ � ¸ � ¸� ¸ � ¸ � ¸ { z � ¸ � ¸ � ¸~ � ¸ ~ � ¸ � � ¸ � ¸ � ¸ � ¸� � ¸ ~ ³ ¸ � ¸~ � ¸ ~ ¶ ¸ � ¸� � ¸ � ~ ¸ � ¸x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {� � ¸ � ~ ¸ � � ¸� ¸ ~ ~ ¸ � ¸µ � ¸ � ~ ¸ ~ � ¸� � ¸ � ¸ � � ¸ � � ¸ � ¸ ~ � ¸� ¸ � ¸ � ¸ { z � ¸ � � ¸ � ¸~ � ¸ � ¸ ~ � ¸ � � ¸ � ¸ � � ¸� � ¸ ~ � ¸ ~ � ¸� � ¸ � � ¸ � ¸� ¸ � � ¸ � � ¸
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {� ¸ � ¸ � � ¸� ¸ � ¸ � ¸� ¸ � � ¸ � � ¸� ¸ � � ¸ � � ¸ � ¸ � � ¸ � ¸� ¸ � � ¸ � � ¸ { z � ¸ � � ¸ � � ¸� ³ ¸ � ~ ¸ � � ¸ ~ � ¸ � � ¸ � � ¸� � ¸ � ¸ � � ¸� ¶ ¸ � � ¸ ~ � ¸~ ´ ¸ � ¸ � ¸

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � � � �� � � � �� � � � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {� � � � �� � � � �� � � � �� � � � � � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � � � �� � � � �� � � � �x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {� � � � �� � � � �� � � � �� � � � � �� � � { z � � �� � � � � �� � � � �� � � � �� � � � �
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {� � �� � �� � �� � � � � �� � � { z � � �� � � � � � � � � � � �� � � � �� � � � �� � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � ´ �� � � � �� � � � �� � � ´ � � � � � � �� � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z� � � � � �� � � � � �� � � � � � �� � � � � � ³ � � ´ �� � � { z � � �� � � � � �� � � � �� � � �� ³ � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � � � �� � ~ � �� ~ � � �� � � � � ~ � � �� ³ � � � � � ´ � { z ~ ~ � � � � ~ � �³ � � � ¶ � � � � � � � � µ �´ � � � � � �µ � ~ � � � �³ � ~ � � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ � � � � � ~ � � { z � ´ � � � � ~ ³ �� � � ³ � � ~ � µ µ � ~ � � ~ � �� � � � ~ ~ �� � � � � ¶ �� � � � µ ~ �
Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýì í á ì î à ï ð ïñ ï ò ñ á ï áì ò ï ó à á ñ áì ì ï ì à á à á á ò á ï á í áò á ï î ò á à î ï Ý Ü ï ñ ï î ð ï à î ïò ï ð á í ï ì ò á ñ ï ñ áð á ò ð á ñ ïð á ï à ï ì á áì î á ð î á ì î á

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �¨ © � � © © � ©� « «  © � ©� « ¬ ¯ « � «� « ª « ¨ © � © � « « «« « � © � � « « «« � © ª © � « ª © � ©� « « ¬ « ª «ª « « ¬ « � «ª « � © ª « ª «

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �� ¬ « d e d f ¯ ©� « © � « « ¯ ©� ¨ © « ¯ © � � ©� ® « � ® © � ¯ © ¬ « ¨ «  ©¨ ¬ © � ¯ © g h g � � g i g ¨ ª « � ¨ «¨ « ® © ¯ « � © ª « ® ©¯ « � ¯ « ª ©� � © ¨ � « � ©� ª ©  © © ® ©
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {´ � � ~ � � ´ �´ � ~ ~ � � � �µ � ~ ´ � � µ �� � ¶ � � � � � � � � � � ¶ �� � � � ¶ � � ´ � { z � � � � � � µ � �� � � � ¶ � � µ � � � � � ´ � ¶ �~ � � ~ � � � �� � � � ¶ � � � �� � � � ¶ � � �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �µ ´ � µ ³ � �~ ¶ � � � � �� � � � � � �~ ~ � ~ ´ � � � � � � �� � � { z � � �� � � � � � � � �� � � � � �� � � � � �¶ � � ´ � �x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {¶ � � � � � �µ � � ¶ � � �� � � µ � ´ �� � � � � ~ � � � � � � � �� � � � ~ � � � � { z � � � � ~ � µ � �´ � µ � � � ~ ~ � � ~ � � � �� � � µ � ¶ �� � µ ~ � ³ �� � � � � ~ � � � �
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {´ � � � � µ �� � � � � � �� � � � � � � � �� � � � ³ � ~ � µ � � � �� � � � ¶ � � ¶ � { z � µ � � � � ~ ¶ �� � � ³ � � � � � � ´ � � ~ �� � � ~ µ � ³ �� � � � µ � ´ �~ ~ � ¶ ~ � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � ~ ´ �� � ~ � �� � ~ µ �� � � ¶ � � � � � � �� � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z´ � ~ � � �� � ~ � � �� � � ~ � � �� � � ~ � � � ³ � ~ ´ �� � � { z � � �� � � � � �� � � � �� � � �� � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � � ~ �� � ~ � �� ~ � � �� � � � � � ~ � � �~ � � � � � � ´ � { z ~ µ � � µ � ~ � �³ � µ � ¶ � ~ µ � ~ � � ~ µ �¶ � � � ~ � �µ � ~ � ~ � �³ � ~ � ~ � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ � � � ´ � ~ � � { z � ¶ � � � � � � �~ ´ � ~ � � ~ � � µ � � ~ ~ � ~ µ �~ � � � ~ µ �~ � � � � ³ �~ � � � µ ~ �
Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî á á ì à ï ï ì à ïì î ï ï ï ï í áì ï ï ó ð ï ì á áì à á ì ï á à à á ï á í á í ïò à á à ó á à à ï Ý Ü í í á à ó á à ï áï á ì î á ó ï î ï ï î á á î á áì á á ï î á î á áì ì á í á ï î î áì ò á ñ á ï î à á

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �ª © « � �  « « «�  © ¬ © « ª ©�  ©  � © ® «� ¬ « � ¯ « ª © « � « � « ¬ «� © � © ª © � � � © « «« ® © ¨ © ª © � © ® «� © ® � © ® ©� « ® ® © � ©¨ « � � � © « ©

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �� ¬ © � � ª © � © ©� ¨ « ¨ « « � © «ª � © « ® � � ª ª� ª « � « © ª « ¬ ¯ © « « ¬ ¬« � © ¨ ¨ « ¨  ¬ � � ® � « ¨ « © � � ª« «  ©  ® � © � © « ®� ª © ¨ ¬ © � ©� ¨ © « � © � ©� © ® ¬ ª « « «
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {¶ � µ µ � � ~ �¶ � � � � ~ � �µ � � � � ~ ¶ �´ � � � � � � ~ ´ � ~ � � � � �� � � � � � � ¶ � { z ³ � � � � � � ~ �� ~ � ~ � � � � � � ~ � ~ � � ³ �� � � � µ � � �� µ � � � � � � �� � � � � � ´ �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� ~ � ´ ~ � �� � � � µ � �µ � � � � � �~ ³ � � � � � ~ � � � �� � � { z � � �µ � ³ � ´ � � � �� � µ ¶ � �¶ � � � � �� � � ¶ � � �� � � � � � � � � « © � � � � � � � � �� ¡ � ² � � � ¡ � ¥   �   ¡ ¥ � j � � ¥   � � � � � � �� � «  © «  «¨ « « « © ® «� © ¬ ¨ « ¬ «¬ « ® © � ª « ¬ © « « � © ©�  © � ® « « ® © � � ® ¬ © ¨ © « ¨ © «� © © ¨ © ® « ª « « � � « � ® «® © ¨ ¯ © � ª ©® © « ¬ © ¯ «� � « � � ª « � ® ©
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {´ � ´ � � � �� � � ´ � ´ �� ~ � � ~ � � ~ �µ � µ � � ~ � ~ � � � � � �� � � ~ ~ � µ ³ � { z � � � � ³ � � ¶ �~ ´ � ~ � � ~ � � ¶ � ¶ � � � �~ ~ � ~ ´ � � � �~ � � µ � � � � �� � � ³ ~ � � µ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q p q r à· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ¯ À Ä ° À Ä Ã Ì Æ Ä À ½ ° À Á ¿ Æ � ¯ ¯ À ¯ ° À Ä ¿ Ì½ ¯ Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ � ¯ ° À ¿ ° À ¿ Ä Æ Æ Í À ½ ° À ½ Í Æ � ¯ ¿ À ¿ ° À ¿ Á Æ½ ® Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ Â ® ° À ® ° À Í Ç Ì Æ Ã À ¯ ° À ¿ Ä Æ Æ Í À Ã ° À Ç ¿ ÂÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » � ¯ ° À Ä   Æ Í   Æ Í À ¯  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ° À Ç ° À Á ® Æ � ¯ ° À ½ ° À ½ Ç Æ � ¯ ° À ¿ ° À Á ½ ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ Í À Á ° À Ä Ã Æ � ¯ ® À Á ° À Á Æ Æ Í À ® ° À Á ½ ÆÁ Ã C ¸ D Ô · ¡ « Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Ì Á ¯ À ¿ ° À Ä Ç Â Â ½ Á À ® ° À Ä ® � Ì ½ ¿ À ¿ ° À Ä ¯ �Á Í Ñ ¨ ª ¢   ¡ £ ¤ ¥ º � § Ë « ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Æ Ã À ° ° À ¿ ® Æ Æ Ä À ¿ ° À Á ½ Æ Æ Í À ¯ ° À ¿ ¯ Æ¿ ° Ò ¤   § « · ª Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Â ½ ¯ À ¿ ° À Ä ¿ � Â ® ½ À Ä ° À ¿ ° Æ Ì Á Ç À ° ° À Í Á Ì¿ ¯ � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Â ½ ¯ À Ã ° À Ã ¿ � Â ® Ç À Í ° À Á Ç Æ ´ Ç Ã À Í ° À Í ¿ Â¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê � ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì Ë Ì Í Î î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¸ � � ¾ ¥ £ ¡ í ð í � ª £ ¡ ¨ í ¹ ñµ � ¨ £ ¨ £ ª ° ² ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ § � � © ¡ £ £ ¡ � ¸ � �£ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ » ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ¡ ± � ¯ ¥ ¡ � £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ � � ± « ¸ � � ° ¾ £ � ¡ ¡ £± « ° ¾ ± « þ ¡ � « ± « ° � í � ± ° ¥ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± Ã ¹ Ä º Å ¾ ½ ° ª � ¥ « ¶ £ ¬ ¡ � Ä ¦ ¡ ±  ¬ � ª � ¨± « ° ® ¥ ¯ ¯ � ¡ ï ª ¥ � ¡ µ ¥ £ ¥ ¶ ± £ ¥ � « £ � ¥ µ ¦ � � ³ ¡ £ � ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ´ÿ k ó å ë ó æ ô l m õ ê n Ê o ë £ æ ë Ê õ å Ê o ë ó ê æ ö Ç p Ç o ó ë è ì æ Ç É è å ó å· « ¾ ª µ µ ± � ² î µ � ¨ £ � ¸ £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± ¨ ¨ � ¢ ¥ ± £ ¡ ° ® ¥ £ ¬ £ ¬ ¡ £ ® ¡ « £ ² ¸ ¥ ³ ¡ � � ª £ ¡ ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ �� ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ ¯ ¡ ³ ¡ ¯ � ¸ ¨ ¡ � ³ ¥ ¢ ¡ ® ¥ £ ¬ £ ¬ ¡ ¡ ¼ ¢ ¡ ¦ £ ¥ � « � ¸ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ « � £ ¡ ° ¸ � � ¡ ¼ ¥ ¨ £ ¥ « ¶¢ � « ° ¥ £ ¥ � « ¨ ± « ° £ ® � ± ° ° ¥ £ ¥ � « ± ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ £ ¬ ± £ ® ¥ ¯ ¯ � ¡ ï ª ¥ � ¡ £ � ± ¸ ¸ ¥ ¢ µ ¥ £ ¥ ¶ ± £ ¥ � « ´ ¤ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨¥ « ¢ ¯ ª ° ¡ � ¡ �  ¨ ¬ ¥ � ¡ � ¯ ± ¢ ¡ ± « ° · Ð Á ¿ é þ � ¡ ¡ ® ± ² ½ ± ¨ £ © � ª « ° í ± µ ¦ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° ð í � ª £ ¡ ¿ » î ¿ § î¿ ½ î ¿  ñ » Ä ¦ ¡ ±  ¦ ¡ � ¥ � ° Ã ¹ Ä º Å ¾ ½ ± « ° þ ¥ ¶ ª ¡ � � ± ¾ £ � ¡ ¡ £ ± « ° ¾ í Ð ¿ � û � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° ð í � ª £ ¡ û » ñ » Ä ¦ ¡ ±  ¬ � ª � ± « ° Ã ± ª ¯ ð í � ª £ ¡ û � ñ � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ´ » ¨¦ � ¡ ³ ¥ � ª ¨ ¯ ² ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ð Ã ± ª ¯ í � ª £ ¡ ¨ À » î ü » îø » ñ ® ¥ £ ¬ ± « » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± « ° � � ± « ¸ � � ° ¾ £ � ¡ ¡ £ ± « ° ¾ ± « þ ¡ � « ± « ° � í � ± ° ð Ã ± ª ¯í � ª £ ¡ í ¹ ñ ® ¥ £ ¬ ± � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ Ã ¹ Ä º Å ¾½ � � ¯ � ® ¡ � ´ Ð Á í í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ñ Ò Ó Ô Õ Ö × � Ù å 	 à Ü Ô ä à × Þ æ½ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î ± « ° � Ä ð û Ð ü ñ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì î Ì Í ± « ° ò ó ô è õ Ê Ë Ì î Ì Î ÷ ½ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î ± « °� Ä ð û Ð ü ñ � ± µ ¦ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê Ë Ì î Ì ê ± « ° ò ó ô è õ Ê Ë Ì î Ì Ë ÷

Ð Á í ù Ð











¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ þ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ Ã ¹ Ä » « ± ¯ ² ¨ ¥ ¨þ � ¡ ¡ ® ± ² µ ± ¥ « ¯ ¥ « ¡ ¢ ± ¦ ± ¢ ¥ £ ² ± « ± ¯ ² ¨ ¡ ¨ ® ¡ � ¡ ¢ � « ° ª ¢ £ ¡ ° ¸ � � £ ¬ ¡ Á í ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ °ª £ ¥ ¯ ¥ Â ¥ « ¶ £ ¬ ¡ µ ¡ £ ¬ � ° ¨ ± ¨ ° ¥ ¨ ¢ ª ¨ ¨ ¡ ° ¦ � ¡ ³ ¥ � ª ¨ ¯ ² ± « ° ª ¨ ¥ « ¶ £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¶ ¡ � µ ¡ £ � ¥ ¢ ¨ ´ ¤ ¬ ¡ � ¡ ¨ ª ¯ £ ¥ « ¶º Å ¾ ¸ � � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ � ¸ ¡ ± ¢ ¬ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ± « ± ¯ ² Â ¡ ° ¥ ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ «Æ Ç È É Ê Ë Ì î Ì Í ´k l m n o p q 	 q rþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � �� � � ¡ � ¢ � � � £ �   ¤ � ~ � ¥ � ¦ � ¥ ~ � ~ � ¥ � ¦§ � � � � � ¨ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � �� � � ¡ � ¢ � � � £ �   ¤ � � ~ ¥ � � ~ © ¥ � ¦ ~ ª ¥ � ¦« � � � � � � � � � � � � � � ¬ � � ¤ � � � � � � �  �   � � � � � � � � �� � � � � � � � � � � � � � ® ~ � ¥ © ¦ ~ � ¥ � ¦ � � ¥ ~ �¯ � � � � � ¨ � � � � � � � � ¬ � � ¤ � � � � � � �  �   � � � � � � � � �� � � � � � � � � � � � � � ® � ~ ¥ © � ~ © ¥ © ¦ ~ � ¥ � ¦° � � � � � � � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¶ �  � �   � �± � � � � � ® ~ © ¥ � ¦ ~ ~ ¥ · ¦ ~ ª ¥ ª ¦¸ � � � � � ¨ � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¶ �  � �   � �± � � � � � ® � � ¥ � � ~ � ¥ · ¦ ~ � ¥ � ¦¹ ± ² � � ³ ´ � � � � � � � � � ±   � ²   º   � � � � �   � � µ � »  � � �  ± � � � � � � � ¥ � � ~ ª ¥ � ¦ � � ¥ ª �¼ ± ² � � ³ ´ ¨ � � � � � � � � ±   � ²   º   � � � � �   � � µ � »  � � �  ± � � � � � ~ � ¥ � ¦ ~ ª ¥ ~ ¦ ~ � ¥ � �½ ± ² � � ³ ´ � � � � � � � � � � ¢ � � � � � � µ � �   � � ±   � ²   º   � �� � � ® � © ¥ · � ~ � ¥ � ¦ � � ¥ © �� ¾ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � � � � � � µ � �   � � ±   � ²   º   � �� � � ® ~ � ¥ � ¦ ~ � ¥ © � � � ¥ � �� � � � � � � � � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¬   ¡ � � � � ® © © ¥ � l � © ¥ © � � · ¥ � l� § � � � � � ¨ � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¬   ¡ � � � � ® © ~ ¥ ~ l © � ¥ � l © � ¥ ª l� « � � � � � � � � � � � � � � � ¢ � � � ¿ � À µ � �   � � � � � � � �   � �� � � �  � ® � ~ ¥ � � � � ¥ � � � © ¥ � �� ¯ � � � � � ¨ � � � � � � � � � ¢ � � � ¿ � À µ � �   � � � � � � � �   � �� � � �  � ® ~ � ¥ � ¦ ~ � ¥ ~ ¦ ~ ª ¥ � ¦� ° � � � � � � � � � � � � � � � � � � � �   � � � � � �  �   � � � Á  �  � � � �  � ® � � ¥ � � ~ � ¥ � � � � ¥ © l� ¸ � � � � � ¨ � � � � � � � � � � � � � �   � � � � � �  �   � � � Á  �  � � � �  � ® ~ · ¥ � � ~ � ¥ � � ~ · ¥ · �� ¹ � � � � � � � � � � � � � � � � � ¡ � ¢ � � � £ �   ¤ �   � � µ � � � ¢ � � � � � � � ® ~ � ¥ � ¦ ~ � ¥ � ¦ � � ¥ � �� ¼ � � � � � ¨ � � � � � � � � � � � ¡ � ¢ � � � £ �   ¤ �   � � µ � � � ¢ � � � � � � � ® � ~ ¥ · � ~ © ¥ � ¦ ~ � ¥ � ¦� ½ � � � � � � � � � � � � � � � � » � � � � Â � � � � Ã � � Ä ± ² � � Ã � � Å  � � � ¢ � ± ² � � µ � � Ä Æ � � � �   � � µ � � Å ~ � ¥ � ¦ ~ � ¥ � ¦ � � ¥ · �§ ¾ � � � � � ¨ � � � � � � � � � � » � � � � Â � � � � Ã � � Ä ± ² � � Ã � � Å  � � � ¢ � ± ² � � µ � � Ä Æ � � � �   � � µ � � Å Ç È l É Ç È l É Ç È l É Ç È l É Ç È l É Ç È l É§ � ± ² � � Ê � � � � � � � � � ¢ � � � � � � µ � �   � � ¶ �  � �   � �± � � � � � ® � ¥ � � ~ � ¥ ª ¦ ~ ª ¥ � ¦§ § ± ² � � ± � � � � � � � � � ¢ � � � � � � µ � �   � � ¶ �  � �   � �± � � � � � ® � � ¥ ~ � · ¥ � � ~ � ¥ ª �§ « ± ² � � Ê � � � � � � � � ¶ �  � �   � � ± � � � � �   � � � ¢ � ± ² � � ³ ´µ � � ® Ç È l É Ç È l É Ç È l É Ç È l É Ç È l É Ç È l É§ ¯ ± ² � � ± � � � � � � � � ¶ �  � �   � � ± � � � � �   � � � ¢ � ± ² � � ³ ´µ � � ® � ª ¥ · l � ¥ · � ~ � ¥ � ¦Ð Á ù û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q 	 q r q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q§ ° ± ² � � ³ ´ � � � � � � � � � � ¢ � ± ² � � µ � �   � � µ � »  � � �  ± � � � � � ® � Ò ® ´ Â � ´ ® À � � Ò ® À Â§ ¸ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � µ � »  � � �  ± � � � � � ® � Ò ® ³ Â � Ó ® � Â � � ® ´ Â§ ¹ ± ² � � ³ ´ � � � � � � � � � � ¢ � ± ² � � µ � �   � � Æ � � � �   � �� � � �  � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¼ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � Æ � � � �   � �� � � �  � ® � � ® � Â � � ® ¿ Â � Ò ® ´ Ô§ ½ ± ² � � ³ ´ � � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � �£   ¤ � º � ¤ � � � ® � Ö ® Ó Ô � Ò ® ´ Â � Ó ® Ó Â« ¾ ± ² � � ³ ´ ¨ � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � �£   ¤ � º � ¤ � � � ® ³ � ® À Ô � Ó ® Ó Ô ³ ³ ® ¿ Ô« � ± ² � � ³ ´ � � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � � � ¢ � � �À µ � � � �   � ® � ¿ ® � Ô � Ó ® � Â ´ � ® À ¨« § ± ² � � ³ ´ ¨ � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � � � ¢ � � �À µ � � � �   � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« « � � À ± � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � � � � � � � �� � � �  � ® � ¿ ® ´ Ô ³ � ® Ö Ô ³ � ® ´ Ô« ¯ � � À Ê � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � � � � � � � �� � � �  � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ° � � À Ê � � � � � � � � Ê � � � ¢ Ã � � � � � � � � �   �   � � ² � � ¤ � �� � � � � Æ � � � �   ¡ � � � � � ® � � ® Ö Â � ³ ® ³ Â � ¿ ® � × Ô« ¸ � � À ± � � � � � � � � Ê � � � ¢ Ã � � � � � � � � �   �   � � ² � � ¤ � �� � � � � Æ � � � �   ¡ � � � � � ® � ´ ® � Â � Ó ® � Â � Ö ® À �« ¹ � � À ± � � � � � � � � ± ¢ � � � � � ± � � � � � � ¬    � � � Â   � � � � � � � �  � � � ¢ � ± ² � � Ö � µ � � Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¼ � � À Ê � � � � � � � � ± ¢ � � � � � ± � � � � � � ¬    � � � Â   � � � � � � � �  � � � ¢ � ± ² � � Ö � µ � � ® � Ò ® Ó Â � � ® � Â � Ö ® À �« ½ � � À ± � � � � � � � � � ¢ � ± ² � � Ö � µ � �   � � � �   � º � � �± � � � � � ® � Ö � ® ´ µ ´ � ® ³ ¨ ´ Ó ® ¿ µ¯ ¾ � � À Ê � � � � � � � � � ¢ � ± ² � � Ö � µ � �   � � � �   � º � � �± � � � � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ � � � � � � � � � � � � � � � � ¢ � ± ² � � µ � �   � � ¶ � � � � � � �� � � �  � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ § � � � � � ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � ¶ � � � � � � �� � � �  � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ « � � � � � � � � � � � � � � � ¢ �   � �   � � � � �   � � ±  � �   � �� � � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¯ � � � � � ¨ � � � � � � � � � ¢ �   � �   � � � � �   � � ±  � �   � � � � � � ® � Ö ® ³ � � � ® ³ � � ´ ® � �¯ ° � � � � � � � � � � � � � � � ¢ �   � �   � � � � �   � � µ � � � ¢ � � �� � � � � Ø � � � � � � ± � � � � � ® � ´ ® Ò � � ³ ® � � � ¿ ® Ö Â¯ ¸ � � � � � ¨ � � � � � � � � � ¢ �   � �   � � � � �   � � µ � � � ¢ � � �� � � � � Ø � � � � � � ± � � � � � ® � ¿ ® À � � � ® Ó � � Ò ® Ò Â¯ ¹ � � � � � � � � � � � � � � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � �� ¢ � ± ² � � � Ò µ � � ® � À ® � � � � ® ¿ � � � ® ³ Â¯ ¼ � � � � � ¨ � � � � � � � � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � �� ¢ � ± ² � � � Ò µ � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ½ ± ² � � � Ò � � � � � � � � � � ¢ � � � � � � µ � �   � � Æ � � � �   ¡ �� � � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° ¾ ± ² � � � Ò ¨ � � � � � � � � � ¢ � � � � � � µ � �   � � Æ � � � �   ¡ �� � � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô ÕÐ Á ù À Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q 	 q r q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q° � ± ² � � � Ò � � � � � � � � � ±   � µ � � �   � � � ² �   � � � ¢ � � �� � � µ � � ® ´ � ® À ¨ � Ö ® Ö � ³ ´ ® � Ô° § ± ² � � � Ò ¨ � � � � � � � � ±   � µ � � �   � � � ² �   � � � ¢ � � � � � �µ � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° « � � À Ê � � � � � � � � � ¢ � ± ² � � � Ò µ � �   � � Ù   � Ê  � � � � � � ® ³ À ® À ¨ ³ Ó ® � ¨ ´ � ® Ö ¨° ¯ � � À ± � � � � � � � � � ¢ � ± ² � � � Ò µ � �   � � Ù   � Ê  � � � � � � ® � ´ ® � Â � Ö ® Ó � � � ® � Â° ° � � À Ê � � � � � � � � Ú � � � �   � � � �   ± � � � � �   � � Ø � � � � � �± � � � � � ® ³ Ò ® Ö ¨ ´ � ® Ó ¨ ´ ³ ® À ¨° ¸ � � À ± � � � � � � � � Ú � � � �   � � � �   ± � � � � �   � � Ø � � � � � �± � � � � � ® Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô ÕÄ � Å Ô � � � � � � Û Ä Ü ¤ � Ý � � � � ÅÄ � Å Ã Â ¶ ¬ Ø ± � Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä Õ Å Ê � Ô Õ � Ê � � �   � �   � � � Ô   �   º � � Ý Â   � � �   � �± �  � ¤ � Þ ß { à à á x â y r t { u � u ã» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì î Ì Í î ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ µ � ¨ £ � ¸ £ ¬ ¡ Á í ¸ � ¡ ¡ ® ± ²¨ ¡ ¶ µ ¡ « £ ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ § � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ þ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ¥ « ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ± � ¡ ¡ ¨ £ ¥ µ ± £ ¡ ° £ �¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ ± ¯ ¡ ³ ¡ ¯ Ð � ¸ Ð ¨ ¡ � ³ ¥ ¢ ¡ ½ � � ¯ � ® ¡ � ´ ¤ ¬ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¾ í Ð ¿ � û � ¡ ¨ £ © � ª « °© ¡ £ ® ¡ ¡ « ¾ ± « þ ¡ � « ± « ° � � � ± ° ± « ° £ ¬ ¡ · Ð À þ � ¡ ¡ ® ± ² ð Ã ± ª ¯ í � ª £ ¡ ¨ À � î ü � î ø � î í » ñ ® ¥ £ ¬ ± « Ã ¹ Äº Å ¾ ½ ¸ � � £ ¬ ¡ � Ä ¦ ¡ ±  ¬ � ª � ´ ¤ ¬ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ · Ð À ¾ � ª £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « ¾ í Ð ¿ ø é ± « °� � ± « ¸ � � ° ¾ £ � ¡ ¡ £ ð Ã ± ª ¯ í � ª £ ¡ í » ñ ® ¥ £ ¬ ± « Ã ¹ Ä º Å ¾ þ ¸ � � £ ¬ ¡ » Ä ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ± « ° Ã ¹ Äº Å ¾ ½ ¸ � � £ ¬ ¡ Ä · § § » ú ¦ ¡ ±  ¬ � ª � ´ ¤ ¬ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¾ í Ð ¿ ¿ í � ¡ ¨ £ © � ª « ° þ � ¡ ¡ ® ± ² © ¡ £ ® ¡ ¡ «¾ ± « þ ¡ � « ± « ° � � � ± ° ± « ° £ ¬ ¡ · Ð Á ¿ é þ � ¡ ¡ ® ± ² ð Ã ± ª ¯ í � ª £ ¡ í � ñ ® ¥ £ ¬ ± « Ã ¹ Ä º Å ¾ ½ ¸ � � £ ¬ ¡ » Ä¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ · Ð À ä � � £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « £ ¬ ¡ ¾ í Ð ¿ ¿ í � ¡ ¨ £ © � ª « ° þ � ¡ ¡ ® ± ²± « ° å ± « ä ª ² ¨ � ¯ ³ ° ð Ã ± ª ¯ í � ª £ ¡ í � ñ ® ¥ £ ¬ ± « Ã ¹ Ä º Å ¾ ½ Ä · § Ð § » ú ± « ° � ´ Ä ´ ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ · Ð À ä � � £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « ¤ ¥ ¡ � � ± � ¡ ¯ ¯ ± ¾ £ � ¡ ¡ £ ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ð Ã ± ª ¯ í � ª £ ¡í � ñ ® ¥ £ ¬ ± « Ã ¹ Ä º Å ¾ ½ » Ä î Ä · § Ð § » ú ± « ° � ´ Ä ´ ¦ ¡ ±  ¬ � ª � ¨ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ �¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ £ � ¥ µ ¦ � � ³ ¡ £ ¬ ¡ Ã ¹ Ä º Å ¾ ¸ � � £ ¬ ¡ ¨ ¡ ¸ ¥ ³ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ´

Ð Á ù ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ þ � ¡ ¡ ® ± ² í ± µ ¦ Ã ¹ Ä » « ± ¯ ² ¨ ¥ ¨þ � ¡ ¡ ® ± ² � ± µ ¦ ± « ± ¯ ² ¨ ¡ ¨ ® ± ¨ ¢ � « ° ª ¢ £ ¡ ° ¸ � � £ ¬ ¡ À û � « ± « ° � ¸ ¸ Ð � ± µ ¦ ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ª £ ¥ ¯ ¥ Â ¥ « ¶ £ ¬ ¡µ ¡ £ ¬ � ° ¨ ± ¨ ° ¥ ¨ ¢ ª ¨ ¨ ¡ ° ¦ � ¡ ³ ¥ � ª ¨ ¯ ² ± « ° ª ¨ ¥ « ¶ £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¶ ¡ � µ ¡ £ � ¥ ¢ ¨ ¤ ¬ ¡ � ¡ ¨ ª ¯ £ ¥ « ¶ Ã ¹ Ä º Å ¾ ¸ � �£ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ � ¸ ¡ ± ¢ ¬ � ± µ ¦ ± « ± ¯ ² Â ¡ ° ¥ ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì î Ì Î ´k l m n o p q 	 q àþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r { | | } ~ � ~ { � � |~ y � � � x � � � � ~ y � � � x � � � � ~ y � � � x � � � �� � ¨ é� Æ � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � Ò ® � � Ó ® � � � � ® ¿ �§ � ¨ é� Ã � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � � � � � � �  � � � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � ³ ® ¿ � � ³ ® ´ � � � ® � Â« � � é� Â � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � À ® Ó Â � Ó ® ´ � � ³ ® Ö Â¯ � � é� Ô � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � � � � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � � ® � Â � � ® � Â ³ � ® Ó Ô° � µ é� Ã � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � ¨   � � � �  � � � �� � � µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å ³ � ® � Ô � � ® À Â � ¿ ® � Â¸ � µ é� Æ � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø � � ²   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® Ó Â � Ö ® � � � ´ ® � Â¹ � � é� Â � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � ¨   � � � �  � � � �� � � µ � � � �   � Ø � � ²   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ö ® ³ � � � ® À � � � ® Ò �¼ � � é� Ô � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å Ó ® ¿ � ´ ® � � � � ® ¿ �½ ´ � ± �  � ¢ � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � �   � �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¾ � � é� � é ³ � � � � � �  � � � � � � � µ � �   � � ¨   � � � �  � � ± ² � � ³ ´µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ � � � � � � �  � � � � � � �µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� � � � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� § � � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� « ´ � µ � »  � � �   ± � � ± ¤ ¢ � � � Â   � � � � ² �   �   � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � � �   � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¯ ´ � µ � »  � � �   ± �   � � � ¢ � ¨   � � � �  � � ± ² � � ³ ´µ � � � �   � ¨   � � � �  � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � ³ ® ´ Â � � ® ´ Â � ´ ® À Â� ° � � é³ ¨   � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¸ � � é³ � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¹ � � é� � é³ é Ó � � � � � �   � � � � �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � ® ¿ � � ® ¿ � � ® À �� ¼ � � é ³ � � � � � �   � � � � �   � � � ¢ � � � � � � �  � � � � � Ü � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ò ® À � � Ö ® � � � Ò ® Ò �� ½ Ó � � � � � �   � � � � �   � � � ¢ � � � � � � �  � � � � � Ü � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® � Â � Ò ® ¿ � � Ó ® Ó �§ ¾ � � µ � � � � ± � � � � � � � Á  �   � � � �  �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® � Â � Ò ® � � � � ® Ò ÂÐ Á ù ø Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q 	 q à q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r { | | } ~ � ~ { � � |~ y � � � x � � � � ~ y � � � x � � � � ~ y � � � x � � � �§ � � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � ´ ® � � � Ó ® Ó � � � ® Ó �§ § � � é ´ � é À � é¿ � é Ö � é Ò � Ê � � � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å � � ® ³ Â � � ® ³ Â � � ® ¿ Â§ « � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å � � ® � Â � ® � � ´ ® � �§ ¯ � � é ´ � é À � é¿ � é Ö � é Ò � Ê � � � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � Ó ® � � � ³ ® � � � Ö ® � �§ ° � � é ´ � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¸ � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � �   � � ¨   � � � �  � � ± ² � � ³ ´ µ � �Ú �   � � � � � � � ²   Ý Ü � � � ¢ � Ê � � � ¢ � �  � � ± ² � �µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¹ � � é ´ � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¼ � � é ´ � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � ´ ® Ó Â � � ® � Â � ¿ ® � Â§ ½ ´ � µ � »  � � �   ± � � � � �   � � � ¢ � ¨   � � � �  � � ± ² � � ³ ´µ � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � Ò ® � × Ô � ¿ ® ³ Â � Ó ® Ò Ô« ¾ ´ � µ � »  � � �   ± � � � � �   � � � ¢ � � � � � � �  � � ± ² �� ³ ´ µ � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« � À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � � � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« § À � é ¿ � éÖ � é Ò � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � Ê � � � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ó ® Ö � � � ® � � � � ® ´ Â« « À � é ¿ � éÖ � é Ò � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¯ À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ° À � é ¿ � éÖ � é Ò � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¸ À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¹ À � é ¿ � éÖ � ² � � ¤ � � � � � � � Æ � � � �   ¡ � � � � �   � � � ¢ �Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¼ À � é ¿ � éÖ � ² � � ¤ � � � � � � � Æ � � � �   ¡ � � � � �   � � � ¢ �± �  � ¢ � �  � � � � À µ � � Ý   � � � � � � Ø � � �   Ý Ü ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ½ Ò � � �   � º � � � ± � � � � �   � � � ¢ � ± �  � ¢ � �  � � � � Àµ � � Ý   � � � � � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô ÕÐ Á ù í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o p q 	 q à q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ½ ¼ ¥ ¨ £ ¥ « ¶ t � � �   ¡ ¢ £ ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r { | | } ~ � ~ { � � |~ y � � � x � � � � ~ y � � � x � � � � ~ y � � � x � � � �¯ ¾ Ò � � �   � º � � � ± � � � � �   � � � ¢ � Ê � � � ¢ � �  � � � � À µ � �Ý   � � � � � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � � ® Ó Â � Ó ® ¿ � ³ � ® � Ô¯ � À Â é ¿ Â éÖ Â é Ò Â � ¢ �   � �   � � � � � �  �   � � � ¢ � � � � � � �  � � � � � � �µ � � Ý   � � � � � � Ø º º � ²   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � ³ ® Ò Â � Ò ® Ó � � ³ ® Ó Â¯ § À Â é ¿ Â éÖ Â é Ò Â � ¢ �   � �   � � � � � �  �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � Ý   � � � � � � Ø � � ²   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® ¿ Â � Ó ® Ö � ³ � ® ³ Ô¯ « À � é ¿ � éÖ � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � � � ¢ �� � � � � �  � � � � � � � µ � � Ý   � � � � � � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å � ³ ® À Â � Ó ® À � � ´ ® ´ Â¯ ¯ À � é ¿ � éÖ � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � � � ¢ �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � Ø � � �   Ý Ü ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ° Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¸ Ò � ¨   � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¹ Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¼ Ò � ¨   � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ½ Ò � � � � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � � � À µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° ¾ Ò � Ê � � � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �¨   � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° � Ò � � � � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � � � À µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° § Ò � Ê � � � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �¨   � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � Ä Ô � � � � » �£ � � � � Å � À ® � µ � ¿ ® Ö � � � ® � Â° « Ò � Ø � � � � � � ± � � � � �   � � � ¢ � ± �  � ¢ � �  � � � � À µ � �Ý   � � � � � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ó ® Ó Ô ³ � ® ³ Ô ³ � ® ´ Ô° ¯ Ò � Ø � � � � � � ± � � � � �   � � � ¢ � Ê � � � ¢ � �  � � � � À µ � �Ý   � � � � � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � � ® Ó Â � Ó ® ¿ � ³ � ® � ÔÄ � Å Ô � � � � � � Û Ä Ü ¤ � Ý � � � � ÅÄ � Å Ã Â ¶ ¬ Ø ± � Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä Õ Å Ê � Ô Õ � Ê � � �   � �   � � � Ô   �   º � � Ý Â   � � �   � �± �  � ¤ � Þ ß { à à á x â y r t { u � u ã» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê Ë Ì î Ì Î î ª « ° ¡ � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ µ � ¨ £ � ¸ £ ¬ ¡ ¸ � ¡ ¡ ® ± ²� ± µ ¦ ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ § � � © ¡ £ £ ¡ � £ ¬ � � ª ¶ ¬ � ª £ £ ¬ ¡ ° ± ² î® ¥ £ ¬ £ ¬ ¡ ¡ ¼ ¢ ¡ ¦ £ ¥ � « � ¸ £ ¬ ¡ ¾ � ª £ ¬ © � ª « ° · Ð À þ � ¡ ¡ ® ± ² � « Ð � ± µ ¦ ± £ Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ´ ¤ ¬ ¡ ¾ � ª £ ¬ © � ª « °· Ð À þ � ¡ ¡ ® ± ² � « Ð � ± µ ¦ ± £ Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ð Ã ± ª ¯ í � ª £ ¡ í � ñ ¥ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « Ã ¹ Äº Å ¾ þ ° ª � ¥ « ¶ £ ¬ ¡ » Ä ¦ ¡ ±  ¬ � ª � ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ £ �¥ µ ¦ � � ³ ¡ £ ¬ ¡ Ã ¹ Ä º Å ¾ ¸ � � £ ¬ ¡ � ± µ ¦ ´ Ð Á ù ù Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

	 ê ë ì í î ï Ë k Ë í ð ñ ò k ò í ð ó q ô ï õ ì à b r p� � �   ¡ ¢ £ ¤ � ¥ ¦  � � ® £ ¬¤ ¬ ¡ § ¡ ³ ¥ ¯ ¨  ± £ ¡ § ± µ ± « ° í ¡ ¨ ¡ � ³ � ¥ � » � ¡ ± ¥ « ¢ ¯ ª ° ¡ ° £ ¬ ¡ ¢ ª µ ª ¯ ± £ ¥ ³ ¡ ¦ � �   ¡ ¢ £ ¨ ¥ « £ ¬ ¡ ¢ ¥ £ ¥ ¡ ¨ � ¸ º ±¹ ± ö ± ° ± þ ¯ ¥ « £ � ¥ ° ¶ ¡ ± « ° � ± ¨ ± ° ¡ « ± ´ ¤ ¬ ¡ ä » ¾ » ÷ ¡ £ � � � ¦ ª ¯ ¨ ¥ � « º ± © � � ± £ � � ² ð ÷ � º ñ Å « Ð ¾ ¥ £ ¡ � ± �  ¥ « ¶¾ £ � ª ¢ £ ª � ¡ ¦ � �   ¡ ¢ £ ® ± ¨ ¥ « ¢ ¯ ª ° ¡ ° ¸ � � £ ¬ ¡ ¨ £ ª ° ² ± � ¡ ± ® ¥ £ ¬ ¥ « £ ¬ ¡ ¹ ¥ £ ² � ¸ º ± ¹ ± ö ± ° ± þ ¯ ¥ « £ � ¥ ° ¶ ¡ ´ ¤ ¬ ¡í � ¨ ¡ � � ® ¯ ä ± £ ¥ � « ± ¯ þ � � £ © ± ¯ ¯ º ¡ ± ¶ ª ¡ ð ä þ º ñ ¾ £ ± ° ¥ ª µ ° ¡ ¨ ¥ ¶ « ± £ ¥ � « ¦ � �   ¡ ¢ £ ® ± ¨ ¥ « ¢ ¯ ª ° ¡ ° ¸ � � £ ¬ ¡¨ £ ª ° ² ± � ¡ ± ® ¥ £ ¬ ¥ « £ ¬ ¡ ¹ ¥ £ ² � ¸ � ± ¨ ± ° ¡ « ± ´¤ ¬ ¡ Ä ± « « ¥ « ¶ ø ¨ � ¥ £ ± « ° � ± ¨ £ ¡ Ä ± « ± ¶ ¡ µ ¡ « £ ° ¡ ¦ � ¨ ¥ £ ¨ ¥ £ ¡ ¨ ¥ « ¢ ¯ ª ° ¡ ° ¢ ª µ ª ¯ ± £ ¥ ³ ¡ ¦ � �   ¡ ¢ £ ¨ ¥ « £ ¬ ¡¢ ¥ £ ¥ ¡ ¨ � ¸ » Â ª ¨ ± ± « ° · � ® ¥ « ° ± ¯ ¡ ´ ¤ ¬ ¡ ¢ ª µ ª ¯ ± £ ¥ ³ ¡ ¦ � �   ¡ ¢ £ ¨ ¥ « ¢ ¯ ª ° ¡ ° ¸ � � £ ¬ ¡ ¨ £ ª ° ² ± � ¡ ± ® ¥ £ ¬ ¥ « £ ¬ ¡¢ ¥ £ ¥ ¡ ¨ � ¸ » Â ª ¨ ± ± « ° · � ® ¥ « ° ± ¯ ¡ ¥ « ¢ ¯ ª ° ¡ £ ¬ ¡ » Â ª ¨ ± Ä ± £ ¡ � ¥ ± ¯ í ¡ ¢ � ³ ¡ � ² þ ± ¢ ¥ ¯ ¥ £ ² ± « ° � ± ¨ £ ¡ ¤ � ± « ¨ ¸ ¡ �¾ £ ± £ ¥ � « ¦ � �   ¡ ¢ £ ± « ° £ ¬ ¡  � ¯ ° º ¥ « ¡ ¾ £ ± £ ¥ � « ¦ � �   ¡ ¢ £ ´þ � � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ± £ £ ¬ ¡ ú ¡ ± � Á é ¿ û î ³ ¡ ¬ ¥ ¢ ª ¯ ± � ¶ � � ® £ ¬ ¥ ¨ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¢ ¢ ª � ´ » « ± « « ª ± ¯¥ « ¢ � ¡ ± ¨ ¡ ¸ ± ¢ £ � � � ¸ û ´ À ù £ � £ ± ¯ ¥ « ¶ ù ù ¸ � � Á ² ¡ ± � ¨ ¥ ¨ ¥ « ¢ � � ¦ � � ± £ ¡ ° £ � £ ¬ ¡ � ¡ ¦ � � £ £ � ± ¢ ¢ � ª « £ ¸ � � ± « ²¢ � « ¨ £ � ª ¢ £ ¥ � « ¥ µ ¦ � � ³ ¡ µ ¡ « £ ¨ ± « ° ¢ ª µ ª ¯ ± £ ¥ ³ ¡ ¦ � �   ¡ ¢ £ ¨ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¢ ¢ ª � ¥ « £ ¬ ¡ ¨ ª � � � ª « ° ¥ « ¶ ± � ¡ ±ª ¦ £ � ¦ � �   ¡ ¢ £ ² ¡ ± � ´ ¤ ¬ ¡ ¢ ª µ ª ¯ ± £ ¥ ³ ¡ ¦ � �   ¡ ¢ £ ¨ ¥ « ¢ ¯ ª ° ¡ ° ¥ « £ ¬ ¡ ¶ � � ® £ ¬ ¸ ± ¢ £ � � ± � ¡ ¨ ¦ ¡ ¢ ¥ ¸ ¥ ¢ £ � ° ¥ ¨ ¦ � ¨ ± ¯¨ ¥ £ ¡ ´ ¤ ¬ ¡ � ¡ ¦ � � £ ± ¢ ¢ � ª « £ ¨ ¸ � � £ ¬ ¥ ¨ ¶ � � ® £ ¬ ± « ° ¥ « ¢ � � ¦ � � ± £ ¡ ° ¥ « £ � £ ¬ ¡ ¢ ± ¯ ¢ ª ¯ ± £ ¥ � « ¨ ´ ¤ ¬ ¥ ¨ ¬ ¡ ¯ ¦ ¨ £ �¥ ° ¡ « £ ¥ ¸ ² ¨ ¥ ¶ « ¥ ¸ ¥ ¢ ± « £ ¥ µ ¦ ± ¢ £ ¨ ¨ ¦ ¡ ¢ ¥ ¸ ¥ ¢ £ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ´� � �   ¡ ¢ £ ¤ � ± ¸ ¸ ¥ ¢ » « ± ¯ ² ¨ ¥ ¨· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¢ ± ¦ ± ¢ ¥ £ ² ± « ± ¯ ² ¨ ¡ ¨ ¸ � � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ® ¡ � ¡ ¢ � « ° ª ¢ £ ¡ ° ¸ � � £ ¬ ¡ À Á ¨ £ ª ° ²¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ª £ ¥ ¯ ¥ Â ¥ « ¶ £ ¬ ¡ µ ¡ £ ¬ � ° ¨ ± ¨ ° ¥ ¨ ¢ ª ¨ ¨ ¡ ° ¥ « ¨ ¡ ¢ £ ¥ � « Á ± « ° ª ¨ ¥ « ¶ £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � «¶ ¡ � µ ¡ £ � ¥ ¢ ¨ ´ ¤ ¬ ¡ � ¡ ¨ ª ¯ £ ¥ « ¶ Ã ¹ Ä º Å ¾ ¸ � � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û � ¸ ¡ ± ¢ ¬ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � «± « ± ¯ ² Â ¡ ° ± � ¡ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì Í £ ¬ � ª Æ Ç È É Ê î Ì Ë Ì Í Î ´ ¤ ¬ ¡ º Å ¾ � ¸ © � £ ¬ £ ¬ ¡ Ã ¹ Ä ± « ° · ¹ Ïµ ¡ £ ¬ � ° ¨ ± � ¡ ¦ � ¡ ¨ ¡ « £ ¡ ° ´

Ð � é é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Ò Û Õ Ü Ý Þ ß à Ô Ò Ú à á à × â ã Ò Þ Ò ä Û Ö Õ ä å Ñ Õ Ô Ò Ø æç Ç è É é ê è ë Ê Í ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì Í ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì Í � ÷ç Ç è É é ê è ë Ê Í �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì Î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì Î � ÷

Ð � é ¿ Ð



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C C C 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 83 E C 3 7 C 3 3 8 3 C C 8 8 8 87 3 C F f 8 83 E 8 3 F C 83 F 8 3 8 C 83 E 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z { { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������z �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ ± ¿ ¯ À Á   � ¯ ° À Ã   Â ® ½ À Ä   Ì ½ ¯ À Ç  � �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ � ¯ ½ À ¯   Æ Ä À °   Æ Í À ½   Æ ¿ À Ç  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   Â ® Ç À Ç ° À Í Ä � Æ Ç À ® ° À ½ ° Æ Æ Ä À ¯ ° À Á Í Æ Æ Ã À Á ° À ¿ Ä �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o 	 q r q à· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z á { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ® ¯ À °   Æ Í À Í   Æ Í À Ã   � ¯ ® À °  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª « É ¨ ¢Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ½ Á À Ç ° À Í Á Ì � ¯ Á À Á ° À ¿ Í Æ � ¯ Ä À ¯ ° À ¿ Ã Æ Â ® Á À Ä ° À Ä Ç Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ° À Ã ° À Ç Ã � Æ Ç À Ã ° À ½ Ä Æ Æ Ç À Í ° À ½ Ä Æ Æ Ã À ½ ° À Á Ã �ä Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ ´ ¨ £ µ ¶ · ¸ ª «¹ ¨ º » £ Â ® ½ À Ä ° À ½ Í Æ Â ½ ° À Í ° À Á ® Æ Â ® Ã À Á ° À Á ® Æ Â ® Ã À ¿ ° À Ç ® Æ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å Í ì E Í � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì Í £ ¬ � � ª ¶ ¬ Æ Ç È É Ê î Ì Í Ì Î î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � �¾ ¥ £ ¡ ¿ ð í � ª £ ¡ ¨ ¿ » w ¿ � ñ µ � ¨ £ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾� ¸ § � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ¸ � � £ ¬ ¡¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ � ¡ �  ¨ ¬ ¥ � ¡ � ¯ ± ¢ ¡ ± « ° · Ð Á ¿ é þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ » Ä ¦ ¡ ±  ¬ � ª � ± « £ ¥ ¢ ¥ ¦ ± £ ¡ °Ã ¹ Ä º Å ¾ þ ð í � ª £ ¡ ¿ » ñ ´ Ð � é ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Í ö¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì ê ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì ê � ÷

Ð � é ø Ð



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C 3 8 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 83 7 C 3 7 C 3 3 8 3 C C 8 8 8 83 C C F f 8 8G 8 3 F C 8e 8 3 8 C 8G 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � � � � � �� � � � � � �� � � � � �� � � � � �� � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q ë· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z ì { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������� �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ � ¯ ½ À ¯   Æ Ç À Í   Æ Ã À Á   Æ ¿ À Ä  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   � ¯ ° À Í ° À Ç Ã Æ Æ Ç À ¯ ° À ® ® Æ Æ Ã À Á ° À ¿ Í Æ Æ Ä À ¯ ° À ¿ Á �� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ¯ Ã À ¯   Æ Í À Á   Æ Í À Ç   � ¯ ¯ À ¿  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª « É ¨ ¢Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ® Í ° À Í ¿ Ì � ¯ Á À ¿ ° À ¿ ½ Æ � ¯ Ä À ½ ° À ¿ ¿ Æ Â ® Á À Í ° À Ç Í Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ° À ® ° À Ç ¿ � Æ ¿ À Ä ° À ½ ½ Æ Æ Ç À Á ° À Á Æ Æ Ä À Ç ° À Á ¿ �ä Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ ´ ¨ £ µ ¶ · ¸ ª «¹ ¨ º » £ Â ® ½ À Ä ° À ½ Í Æ Â ½ ° À Í ° À Á ® Æ Â ® Ã À Á ° À Á ® Æ Â ® Ã À ¿ ° À Ç ® Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Í ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì ê î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ¿ ð í � ª £ ¡ ¨ ¿ ¹ ñ ± ¯ ¯¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´

Ð � ¿ é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Í ý¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì î � ÷ç Ç è É é ê è ë Ê Í ÿ¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì î � ÷

Ð � ¿ ¿ Ð



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C C C 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 8G C c C C 8 f 8 8 8 8 87 3 C F f 8 83 E 8 3 F C 83 F 8 3 8 C 83 E 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C C C 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 83 E C 3 7 C 3 3 8 3 C C 8 8 8 87 3 C F f 8 83 E 8 3 F C 83 F 8 3 8 C 83 E 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q p· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ § ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z ~ { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������z �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ ± ¿ ¯ À Á   � ¯ ° À Ã   Â ® ½ À Ä   Ì ½ ¯ À Ç  � �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ Æ Í À ¿   Æ Á À Í   Æ Ä À ®   Æ ½ À Ã  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   � ¯ Í À ® ° À Í ½ � Æ ¿ À Ç ° À ® Í Æ Æ Ã À Á ° À ¿ Ä � Æ Ã ° À ¿ Ä �� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ¯ Í À ®   Æ Í À Ç   Æ Í À ¿   � ¯ ¯ À ½  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª « É ¨ ¢Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ½ Á À Ä ° À Í Á Ì � ¯ Á À ½ ° À ¿ Á Æ � ¯ Ä À ¯ ° À ¿ Ã Æ Â ® Á À Í ° À Ä Ç Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ° À Á ° À Ç Ç � Æ Ç ° À ½ ¯ Æ Æ Ä À ½ ° À Á ¯ Æ Æ Ã À ® ° À Á ¿ �k l m n o 	 q r q 	· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ ½ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z 
 { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������z �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ ¼ ½ ¾ ´ Á Ã À ®   � ¯ ° À Ç   Â ¯ Ã À Í   Â ® ¯ À Ã  � �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ¯ À °   Æ Á À Ä   Æ Ç À Í   Æ ½ À Ä  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¼ ½ ¾ Â ® Ç À Ç ° À Í Ä � Æ Ç À ® ° À ½ ° Æ Æ Ä À ¯ ° À Á Í Æ Æ Ã À Á ° À ¿ Ä �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å Í ý E Í ÿ ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì Ë ± « ° Æ Ç È É Ê î Ì Í Ì î î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ¿ð í � ª £ ¡ ¨ ¿ § w ¿ ½ ñ µ � ¨ £ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹� � © ¡ £ £ ¡ � ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ¸ � � £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ � ¡ �  ¨ ¬ ¥ � ¡ � ¯ ± ¢ ¡ ± « ° · Ð Á ¿ é þ � ¡ ¡ ® ± ²� ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ » Ä ¦ ¡ ±  ¬ � ª � ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° Ã ¹ Ä º Å ¾ þ ð í � ª £ ¡ ¿ § ñ ± « ° Ã ¹ Ä º Å ¾ ½ ð í � ª £ ¡¿ ½ ñ ´ Ð � ¿ ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Í ò¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì ï ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì ï � ÷

Ð � ¿ ø Ð



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� �   � �� � � � � �� � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ þ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z Ý { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ® ¯   Æ Í À Í   Æ Í À Ã   � ¯ ®  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª «É ¨ ¢ Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ½ Á À Ç ° À Í Á Ì � ¯ Á À Á ° À ¿ Í Æ � ¯ Ä À ¯ ° À ¿ Ã Æ Â ® Á À Ä ° À Ä Ç Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ Æ Í À Í ° À Ç ® � Æ ¿ À ¿ ° À ½ ¯ Æ Æ ¿ À Ç ° À ® Ä Æ Æ Ä À Í ° À Á Ä �ä Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ ´ ¨ £ µ ¶ · ¸ ª «¹ ¨ º » £ Â ® Ã À Ç ° À ¿ Ä Æ � ¯ Ç À ¯ ° À ½ Í Æ � ¯ Ä À Á ° À Á ® Æ Â ® Ç À Ã ° À Ç ½ Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Í ò ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì ï î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ¿ ð í � ª £ ¡ ¨ ¿ þ ñ ± ¯ ¯¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´

Ð � Á é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Í �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì � ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì � � ÷

Ð � Á ¿ Ð



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C 3 8 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 83 7 C 3 7 C 3 3 8 3 C C 8 8 8 83 C C F f 8 8G 8 3 F C 8e 8 3 8 C 8G 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � ÿ � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � � � �� � � � � � �� � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � �� � �� � �� � �� � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � � � � � �� � � � � � �� � � � � �� � � � � �� � � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿  ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z � { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������z �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª «¬  ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £¼ ½ ¾ ´ Á Ã À ®   � ¯ ° À Ç   Â ¯ Ã À Í   Â ® ¯ À Ã  � �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª «¬  ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £¼ ½ ¾ Æ Á À Ä   Æ Ç À Í   Æ Ç À Í   Æ ½ À Ä  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   � ¯ ° À Í ° À Ç Ã Æ Æ Ç À ¯ ° À ® ® Æ Æ Ã À Á ° À ¿ Í Æ Æ Ä À ¯ ° À ¿ Á �� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ¯ Ã À ¯   Æ Í À Á   Æ Í À Ç   � ¯ ¯ À ¿  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª «É ¨ ¢ Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ® Í ° À Í ¿ Ì � ¯ Á À ¿ ° À ¿ ½ Æ � ¯ Ä À ½ ° À ¿ ¿ Æ Â ® Á À Í ° À Ç Í Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ Æ Í À Ç ° À Ç ¯ � Æ ¿ À Ç ° À ½ ¯ Æ Æ Ç À ½ ° À ½ Ä Æ Æ Ä À Ç ° À Á ¿ �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Í � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì � î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ¿ ð í � ª £ ¡ ¨ ¿  ñ µ � ¨ £¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹ � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ¸ � � £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ � ¡ �  ¨ ¬ ¥ � ¡ � ¯ ± ¢ ¡ ± « °· Ð Á ¿ é þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ » Ä ¦ ¡ ±  ¬ � ª � ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° Ã ¹ Ä º Å ¾ ½ ð í � ª £ ¡ ¿  ñ ´

Ð � Á û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Í ç¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î Ä · § Ð § » ú ð Á Ð û ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì � ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì Í Ì � � ÷

Ð � Á À q



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

- . / / 0 1 2 2 0 E 2 . 4 / 0 1 2 2 0g < ? h 1 g i 2 j 1 5 i 2 ; 2 1 ? / @ 5 1 2 > A < B 2E f 8 G C 87 E C 3 3 8 8e 3 8 3 C C 8e 7 8 7 c C 8C C C 3 c C E c 8 7 8 8 8 8 8 88 8 8 8 0 / 8 8 8 8G C c C C 8 f 8 8 8 8 87 3 C F f 8 83 E 8 3 F C 83 F 8 3 8 C 83 E 8 3 c C 8



ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � � � � � � � � þ 	 
 � ü � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � �� � �� � �� � �� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � �� � � � � � �� � � � � �� � � � � � �� � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� 	 � � þ � � ÿ � þ � � ÿ � ÿ þ � ü  � þ ÿ � � 	 � ÿ� � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � �� � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � � ý  � � � � � � � � ÿ þ � 	 ü ü � 	 � � þ � � ÿ � þ � � ÿ� � �� � �� � �� � �� � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � �� � � � � � �� � � � �� � � � �� � � � �ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � 	 � � þ � � ÿ � þ � � ÿ� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � � � � � ý ü � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �� � � � � � � � �
ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � � � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � ý ü � � � � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � � �

ú û ü ü ý þ ÿ ÿ ý � ÿ û � ü ý þ ÿ ÿ ý� � ú � ü � þ 	 � ÿ � � � � � � � � ÿ � þ 	 
 � ü� � � � � � �� � � � � � �� � � � � � �� � � � � � �� � � � � � � � � � � � � � � �� � � � � � � � ý ü � � � �� � � � � � � � � � � � � �� � � � � �� � � � � �� � � � � �� � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q r q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ¿ Ã ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ¿u v w x y z Ú { | | } ~ � ~ { � � z � � � � | � | } ~ � ~ { � � � � � � | � � |} � x y � � y � x � v � � � � � � y ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������ ������ �������� ������ ������� �   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   ¨ ª «¬  ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £¼ ½ ¾ � ¯ ° À Á   Æ Á À Ç   Æ Ç À Ç   Æ ½ À ¿  È É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «�   ¡ ¢ £ ¤ ¥ ¡   ¦ § ¨ ©   � ¯ Í À ® ° À Í ½ � Æ ¿ À Ç ° À ® Í Æ Æ Ã À Á ° À ¿ Ä � Æ Ã ° À ¿ Ä �� É ¨ ¢ Ê ¡ · Ë   Ì ¡ ¥ Ë   ¨ ª «± · · µ ¤ ¥ § § ± ¡     ² ¨ ³É Ë   ¡ » ¨ £ £ ¼ ½ ¾ Â ¯ Í À ®   Æ Í À Ç   Æ Í À ¿   � ¯ ¯ À ½  â Å ¥ ª « £ · ¡ Æ Ë   ¨ ª «É ¨ ¢ Ê ¡ · Ë  Ì ¡ ¥ Ë   Ø Å · · « ¶ ¸ ¡ ³ ¹ « Â ½ Á À Ä ° À Í Á Ì � ¯ Á À ½ ° À ¿ Á Æ � ¯ Ä À ¯ ° À ¿ Ã Æ Â ® Á À Í ° À Ä Ç Âã Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ Æ Í À Ä ° À Ç ¯ � Æ ¿ À Ä ° À ½ Ä Æ Æ Ç À Á ° À ½ Ä Æ Æ Ä À Ã ° À Á Á �ä Å ¥ ª « £ · ¡ Æ Ë   Ø Æ ¡ ¡ · ³ ·� § Ë « ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ ´ ¨ £ µ ¶ · ¸ ª «¹ ¨ º » £ Â ® Ã À Ç ° À ¿ Ä Æ � ¯ Ç À ¯ ° À ½ Í Æ � ¯ Ä À Á ° À Á ® Æ Â ® Ç À Ã ° À Ç ½ Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Í ç ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Í Ì � î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ¿ ð í � ª £ ¡ ¨ ¿ Ã ñ ± ¯ ¯¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´

Ð � Á í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ó o ! Î Ï Ì Í à " # l Í Í Ï Í $ % & ë Ï Î ' ó Ï Î o à ( ) * l & Î o # l Í l $ o + o Í Î ' ó Ï Î o ë ( ) l Í Ñ , Ð n ! l Í # l Î o - Ï l n & qò - . Ï Í Ñ l n o ó Ï Î o ' ó Ï Î o ô (ç Ç è É é ê è ë Ê Î ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Í ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Í � ÷

Ð � Á ù Ð



x y z z { | } } { ¶ } y � z { | } } {� | � � x � � � } � � } � � ~ � � � � � � � | � � � z� � � � � � �� ³ � � � � �� ~ � ³ ´ � �� � � � � � � ~ � � � �� � � { z � � �� � � � ³ � ~ ¶ � � � �� ³ ~ � � ³ �� ³ µ � � � �� ¶ ~ � � ´ �
x y z z { | } } { ³ } y � z { | } } {� | � � x � � � } � � } � � ~ � � � � � } � | � � � z� � ³ � � ³ �� ´ � � ~ ~ �� ¶ � � � ~ �� � � � µ � µ � � � � �� � � � � � { z � � �´ � � µ � � µ ´ � � � �� � � � � ~ � �� ¶ � � ~ � �� � � � � µ ~ �

x y z z { | } } { � � } y � z { | } } {� | � � x � � � } � � } � � | z { z { | } } {� � � � � � � � �� ¶ � ¶ ´ � ~ �µ � � � � � ~ �¶ � � µ � ~ � � � � ~ � ~ �� � � � � � { z � � � � � �~ � � � � µ � � � ~ � ~ �� � � � � � � �� � � � � � � � �� � � � � � ~ �x y z z { | } } { � � } y � z { | } } {� | � � x � � � } � � } � � � � z { � x } z { | } } {� � ¶ � � ~ � �� � ¶ ~ � ~ � �� � ´ � � � ³ �� � � � � � � ¶ � ~ ´ � ~ µ �� � � � ´ � { z ´ � ~ � � �� � µ � � � � µ � � µ � � µ �� � � � � � �~ � ¶ µ � � � �� � � � � � � � �
x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {~ � ~ � � �� � � � � �� � � � � �~ � � � � � � � � � � �� � � � ¶ � � µ � { z ¶ � � ~ � � ~ � �� ¶ � � ´ � ~ ~ � ~ ´ � � ~ � � � �� ³ � � � � ¶ �~ � � � � � ¶ �� � � � � � ¶ �

x y z z { | } } { � � } y � z { | } } {� � x � } x { � � } � | | � � · � �´ � � µ � � �� � ~ ~ � � �� � ~ ¶ � � �� � ¶ � � µ � � � � � � ¶ �� ¶ � ´ � � � / � � { z � 0 � / � ~ � � ´ �¶ � � � � ~ � � � � � � � � � ~ �� ¶ � � � � ³ �¶ � ~ ~ � � ~ �µ � ~ ¶ � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ¶ } y � z { | } } {� | � � x � � � } � � } � � ~ � � � � � � � | � � � z´ ³ � � � � �� ´ � ´ � � �� µ � ³ ³ � �� � � � � � � � � � ´ �� � � { z � � �� � � ~ � � � µ � � ¶ �� � � � � ³ � �� � � � � ´ � �� ¶ � � ´ ~ �
� � � � � � � � � ¯ � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �© ¬ ª © ª ¨ ©©   « ª � ©©  « © � ¨ «« ¯ © ¬ ® © ¨ ª © © © ©� © � © � © � � © © ©¯ ¬ © ® « © « ¯ © © © ©© � ª � « ª � «© � © � © � � «© � ª � « ¨ � ©

� � � � � � � � � � © � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � ² § � � � � � � � � ��  « � ¨ ¯ © � ©� © « � � ¯ © � © © � � � « ª «� « « ª ¨ « ª « « � « ª « ª «� © � « � © � � � © � © � ©� « � ¨ © « © � © ª © ª ©« « � ¨  © � «� � © � ¨ « © � ©¨ © � ®  © � ©� � � � � � � � � � � � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � � � ¡ ¥ � �   � � � � � � � �� © ¯ ª « ¨ ¬ «� © ¯ « « ¨ « ©� «  « « « « «� © � © � © ¯ ª « ¨  © � ¬ «ª © ¨ © ¬ « � � ¬ « � © � «ª « ¨ © ¨ © «  « � ® © � ® ©ª © ® « © ¬ ©ª « ¯ ¬ © � � ©ª © � � ® « ¨ ¨ ©
x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {� � ~ � � �~ � � � ~ �� � � � � �µ � � � � � � � � � � �� ~ � � ³ � � µ � { z ¶ � � ~ ~ � ~ � �� � � � ~ � � � � ~ ¶ � � ~ � � � �� � � ~ � ~ � �� � � � � � ³ �~ � � � � � ³ �

� � � � � � � � � � * � � � � � � � � �3 � � 4 � � � " 3 � " � � & � 5 � #' (  ( ( *  , ( * -  * (+ ( * -   (+  � ( ( � �  � ( (  ( - ( ' ( , * ( �  * ( � � � * �  + � (  - (' ( � �  ) * ( � *  � � ( � ) (� ' (  ( ( ' (� (  * - ( � )  �  * '  � ) (

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q à q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ Á » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ Áu v w x y � { { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �  ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ä À ¯ ° À ¿ Ç Æ Æ Ä À Á ° À ¿ ½ Æ Æ Ä À ½ ° À ¿ Ç Æ¡ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Â ® Ä À Í ° À Í ½ Â Â ® ® À ° ° À Ä Í Â Â ® Ç À Í ° À Í ¯ Ìz ¢ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «± ¥ ¡ £ µ Ò µ ¡     µ � ¯ ° À Ç ° À Ç ½ � � ¯ Á À ® ° À Ç ¿ � Â ® ½ À ® ° À Ã Ç Âz z ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ Â ® Í À Í ° À Í ® Ì � ¯ Ç À ° ° À Ä ® � Â ½ ° À ® ° À Í ¿ Ìz � × ¥ ª ©   ª µ Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ � ¯ Á À ½ ° À Ã ° Â Æ Ã À Í ° À Á ¿ Æ � ¯ Á À Á ° À Ä ® Âz È × ¥ ª ©   ª µ Æ Ë   ¨ ª «Æ ¡ ¡ · ² Ï ² ³ � ¯ Ä À Ç ° À Í ° Ì Æ Í À Ã ° À Á ¿ Æ � ¯ ¿ À Á ° À Í ½ Ì¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ß» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Î Ì Í î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ² ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ Á ð í � ª £ ¡ Á » ñ ± ¯ ¯ � ¸£ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´

Ð � � Á Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê Î �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Î ö ÷

Ð � � � Ð



6 7 8 8 9 : ; ; 9 < = ; 7 > 8 9 : ; ; 9? : > ? 6 @ A B ; A C ; D ? : 8 9 8 9 : ; ; 9< E F Ë Õ × Ö < =< G F G H = I =J F K K K L I =G F < J F I = F < F I = I =< = < F < = 9 8 < = < = < =I F < = F J = < = I = I =F = Ë × Ø × < =< = = K L M N I FE F Ë Ü Õ × I =
x y z z { | } } { ³ } y � z { | } } {� | � � x � � � } � � } � � ~ � � � � � } � | � � � z� � ³ � � ³ �� ´ � � ~ ~ �� ¶ � � � ~ �� � � � µ � µ � � � � �� � � � � � { z � � �´ � � µ � � µ ´ � � � �� ³ ´ � ~ � �� ´ � � ~ � �� � � O / µ ~ �

x y z z { | } } { � � } y � z { | } } {� | � � x � � � } � � } � � � � z { � x } z { | } } {� � ¶ � � ~ � �� � ¶ ~ � ~ � �� � ´ � � � ³ �� � � � � � � � � ~ ~ � � ³ �� � � � ´ � { z ´ � ~ � � �� � µ � � � � µ � � µ � � µ �� � � � � � �~ � ¶ µ � � � �� � � � P / � � �x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {~ � ~ � � �� � � � � �� � � � � �~ � � � � � � � � � � �� � � � ¶ � � µ � { z ¶ � � ~ � � ~ � �� ¶ � � ´ � ~ ~ � ~ ´ � � ~ � � � �� µ � � � � ¶ �� � � � � � ¶ �� � � � � � ¶ �
x y z z { | } } { � � } y � z { | } } {� � x � } x { � � } � | | � � · � �´ � � µ � � �� � ~ ~ � � �� � ~ ¶ � � �� � ¶ � � µ � � � � � � ¶ �� ¶ � ´ � � � / � � { z � 0 � / � ~ � � ´ �¶ � � � � ~ � � � � � � � � � ~ �� ¶ � � µ � � µ �¶ � � ³ � � ¶ �µ � ~ � � � ´ �

x y z z { | } } { � µ } y � z { | } } {� � | � } � � } x � � } � | | � � · � �´ � � � � � ~ �� � ~ � � ´ �� � � � � � � �¶ � ¶ � � ~ � � � � � µ �� � � P Q � � / � � { z � 0 � / � ³ � � � �� � � � � � ~ � � ~ � � ~ � ³ �� ¶ � � � � � ¶ �´ � ~ � � � ~ �¶ � � � � � ~ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � � } y � z { | } } {} x � � � � } � | | � � · � �� � � � � � �� � ~ � � �� � µ � � �~ � � � ³ � ~ � � � � �´ � � ³ � � � R � � { z � O � / � ³ � � ¶ �� ~ � ~ � � � � ¶ � � � � �� � � � ~ � � ´ �� � ~ � � �µ � µ � � �
x y z z { | } } { � � } y � z { | } } {� S � z � � � } � | | � � · � �~ ~ � � � � � � �� � � ¶ � � � � �³ � � ³ � ~ ¶ �~ ~ � ~ � � ~ ³ � � � � � ~ � � � �� � � � µ � � � 0 � { z ³ ´ � µ � � � � �¶ � � � � � µ � ´ � ~ � � � � �~ µ � � � � � �~ ~ � ´ � � � µ �� ´ � � � � ~ � �

x y z z { | } } { � ´ } y � z { | } } {� S � z � � � } � � � � z { � x } z { | } } {� � � � ¶ � � ´ �� ~ � ¶ � � � ³ �´ � ³ � � � ³ �� � � � � � � ³ � � � ³ � � �� ´ � ~ � � ´ � � { z ³ � � � ³ � ~ ¶ �� � µ � � � � ´ � ~ ~ � � µ �� ~ � ´ ´ � µ �� � � ¶ � � � � �� � ¶ � � ¶ �x y z z { | } } { � ¶ } y � z { | } } {� S � z � � � } � � ~ � � � � � } � | � � � z~ � � ¶ � � �� ¶ � ´ ¶ � �~ � � ¶ ´ � �~ ´ � � � � ~ µ � � � �� � � { z � � �~ � � ~ ¶ � ~ � � � � �� ´ ´ � ~ � �� ³ µ � ~ � �� ´ � � ~ � �
x y z z { | } } { � ³ } y � z { | } } {� S � z � � � } � � | z { z { | } } {� ¶ � µ � � � ´ �� � ´ � � ¶ �~ � ¶ ´ � � � �� � � � � � � � � � � � ´ � ~ µ �� � � ³ � ~ � � { z � µ � � µ � ~ ~ �� � � � � µ � � � � ~ ³ � ~ ¶ �� ´ � µ � � µ � �´ � ´ � � µ � �� � µ ´ � µ � �

x y z z { | } } { ~ � } y � z { | } } {� « � T � U � � � � � V � W � � � X � � � � | z { z { | } } {¶ � µ � � �´ � � � � �´ � µ � � �~ � � � ~ � µ � � � µ �� � � ~ � � µ � � { z ´ � � ~ µ � ~ � �� � � ~ ³ � ~ ³ � µ µ � � � � � � �� µ � � � ~ �� ¶ � � � � �µ ¶ � ¶ � ´ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � ¯ � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �© ¬ ª © ª ¨ ©©   « ª � ©©  « © � ¨ «« ¯ © ¬ ® © ¨ ª © © © ©� © � © � © � � © © ©¯ ¬ © ® « © « ¯ © © © ©© � © « © ª � «©  ¨ « � � «© � © ¬ « ¨ � ©
� � � � � � � � � � © � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � ² § � � � � � � � � ��  « � ¨ ¯ © � ©� © « � � ¯ © ª « © � � � « ª «� « « ª ¨ « ª « « � « ª « ª «� © � « � © � � � © � © � ©� « � ¨ © « © � © ª © ª ©« « � � ª © � «� � © � ª  « ª «¨ © � « � « � ©

� � � � � � � � � � � � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � � � ¡ ¥ � �   � � � � � � � �� © ¯ ª « ¨ ¬ «� © ¯ « « ¨ « ©� «  « « « « «� © � © � © ¬ ® « � � « ª � «ª © ¨ © ¬ « � � ¬ « � © � «ª « ¨ © ¨ © «  « � ® © � ® ©ª © ® « © ¬ ©ª « ¯ ¬ © � � ©ª © � � ® « ¨ ¨ ©x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {� � ~ � � �~ � � � ~ �� � � � � �µ � � � � � � � � � � �� ~ � � ³ � � µ � { z ¶ � � ~ ~ � ~ � �� � � � ~ � � � � ~ ¶ � � ~ � � � �� µ � ~ � ~ � �� ³ � � � � ³ �� � � � � � ³ �
� � � � � � � � � � * � � � � � � � � �3 � � 4 � � � " 3 � " � � & � 5 � #' (  ( ( *  , ( * -  * (+ ( * -   (+  � ( ( � �  � ( (  ( - ( ' ( , * ( �  * ( � � � * �  + � (  - (' ( � �  ) * ( � *  � � ( � ) (� ' ( * - ( )   � (  )  ( ) ' (�  ) +  ) -  

� � � � � � � � � � � � � � � � � � � �Y " � Z � Y Y � � " 3 � " � � & � 5 � #- ( * , ( � )  *  ) � ( - (+ ( * + ( � � (-  ' ( � * ( *  *  � (, '  ' ' ( � + ,  � � � � � ( + , ( + +  � � ( , ( � )  � )  � ) ( ' (� -  * ,  � ' (,  ) *  � ) (-  *   � )  

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � + � � � � � � � � �" [ \ � " " 3 � " � � & � 5 � #) *   +  � (  � � ( -   � � (' ( , �  ) '  * * ( * * ( � (  � ) ( � * ( � (  +  (  +  � )  ( � � � ( )  � + (  ) (-  � � ( �   ,  )  ( � � () + ( + (   () * ( , +  � + (� ,   ) ( )   
x y z z { | } } { � ´ } y � z { | } } {� S � z � � � } � � � � z { � x } z { | } } {� µ � ´ � � � ³ �� � � ³ � � ~ � �¶ � ³ � � ~ � �� ³ � � ³ � ~ � � ´ � � � � � �� ³ � ~ µ � ´ � � { z ³ ~ � ~ ~ � ~ ³ �� � � � � � � ´ � ~ � � � µ �� � � ³ ~ � � �� ~ � � � ~ � � � �� � ³ � � ¶ �� � � � � � � � � �  � � � � � � � � �¡ ] ° � ¡ ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �ª ® ©  ¯ © ©ª ª «  « © ©ª ª « ¯ ª © ©ª ¯ © � ¨ © ª ® « © © ©© © © � � © © ©ª  © � © « ª ® « © © ©© ¯ ¬ © ª ¨ «© � � � © ª ® ©© ¯ © © ª ¯ «

x y z z { | } } { � ³ } y � z { | } } {� S � z � � � } � � | z { z { | } } {~ � � � ~ � � ³ �� � ¶ � � ¶ �~ � ³ � � � � �� � � � � � � � � � � � ¶ � ~ µ �� � � � � � ~ � � { z � � � � µ � ~ � �� � � µ � µ � � � � � ~ � ~ ³ �� ¶ � µ � � � � �´ � ´ ´ � � µ �� � µ ³ � � � �
x y z z { | } } { ~ � } y � z { | } } {� « � T � U � � � � � V � W � � � X � � � � | z { z { | } } {¶ � µ � � �´ � � � � �´ � µ � � �~ � � � ~ � µ � µ � µ �� ´ � ~ � � µ µ � { z ´ ~ � ~ � � ~ � �� µ � µ ~ � µ � � µ � � � � � � ´ �� ¶ � � � ~ �µ � � � � � �� ~ � ¶ � ´ �

x y z z { | } } { � � } y � z { | } } {} x � � � � } � | | � � · � �� � � � � � �� � ~ � � �µ � µ � � �~ � � � ³ � ~ � � � µ �³ � � � � ´ � � P R / { z � / � � ´ � � ´ � �� ~ � ~ � � � � ³ � � � � �� � � � ~ � � ´ �� � ~ � � �µ � µ � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q à q à· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ Á � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ Áu v w x y � á { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �¡ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Â ® Ä À Í ° À Í ½ Â Â ® ® À ® ° À Ä Í Â Â ® Ç À Í ° À Í ¯ Ìz ¢ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «± ¥ ¡ £ µ Ò µ ¡     µ � ¯ ½ À Ã ° À Ç ¿ � � ¯ Ã À ¿ ° À Ç ¿ � Ì ¿ ° À ½ ° À Í ½ Âz z ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ Â ½ ¯ À Í ° À Í ¯ Ì � ¯ ¿ À ® ° À Ç Ä � Â ® Ä À Ç ° À Í ¿ Ìz � × ¥ ª ©   ª µ Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ � ¯ ® À Ç ° À Ä Á � Æ Ã À Ä ° À ½ Ã Æ � ¯ Á À ® ° À Ä ® Âz È × ¥ ª ©   ª µ Æ Ë   ¨ ª «Æ ¡ ¡ · ² Ï ² ³ � ¯ Ä À ¿ ° À Í ° Ì Æ Í À Ã ° À Á ¿ Æ � ¯ ¿ À Á ° À Í ½ Ìz � Æ ¡ ¡ · ² Ï ² ³ ¨ ª « Ñ ¨ ¡ ¢´ § §   ª Æ Ë   ´ Ç ¯ À ¿ ° À Í Ä Ì Ì Á ° À ½ ° À Ä ® � ´ ¿ ¿ À Á ° À Í Á ´z â Æ ¡ ¡ · ² Ï ² ³ ¨ ª « ´ ª ¥ «Æ Ë   Ì ¿ ¿ À ° ¯ À ½ ¿ ´ � ¯ ® À Ã ° À ¿ ° Æ � ¯ Á À Á ° À Ä ° Âz ã Æ Ö ¸ £ ¨ Æ Ë   ¨ ª « Æ ¡ ¡ · ²Ï ² ³ ´ Ç ½ À Ã ¯ À ¯ ¿ Ì ´ ¿ ¿ À Á ° À Í Ç Ì ´ ¿ Ã À Á ¯ À ° Á ´z ä Æ Ö ¸ £ ¨ Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ ´ Ç ¯ À ¿ ¯ À ° ¯ Ì Ì ½ Ã À ½ ° À Í ¯ Â Ì ½ Ã À ° ° À Ã Ä Ìz   Æ Ö ¸ £ ¨ Æ Ë   ¨ ª « ¬  ® ¯ °± ¡     ² ¨ ³ ´ ¨ £ µ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ® À ¯ ° À Ä ¯ Æ � ¯ ¯ À Ä ° À Ä ¿ Æ � ¯ ° À ½ ° À Ç ¿ Æz ¡ Æ Ö ¸ £ ¨ Æ Ë   ¨ ª « ± ¥ ¡ £ µÒ µ ¡     µ Ì Á Ç À ® ° À Ã Ä Ì � ¯ Ç À ½ ° À ¿ Ä Æ � ¯ Ã À Í ° À Ç Í �� ¢ ± ¥ ¡ £ µ Ò µ ¡     µ ¨ ª «Æ § ¨ º   « ¨ Ò µ ¡     µ Ø ¬  ® ¯ °± ¡     ² ¨ ³ Å   £ µ ¶ · ¸ ª «¹ ¨ º » £ ´ Ç Í À ® ¯ À Á ° ´ � ¯ ¯ À Ç ° À Ç ½ � � ¯ Ä À ¯ ° À Ã Ä Â¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ¿ ¾ × Ø Â  Ï Â Ð × · § ¸ º   µ · Â ¨ » ¨ © ¥ µ ³ ¹ ¨ µ ¥ ·Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê Î � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Î Ì Î î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ² ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ Á ð í � ª £ ¡ Á � ñ µ � ¨ £� ¸ £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ § � � © ¡ £ £ ¡ � ´ í � ª £ ¡ Á �® ¥ ¯ ¯ ¬ ± ³ ¡ « ¡ ¶ ± £ ¥ ³ ¡ ¥ µ ¦ ± ¢ £ ¨ � « ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ » � � � ® Ã ® ² ± « ° º ± �  ½ ¯ ¯ ¡ « » ³ ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ± « °� Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î » Â ª ¨ ± » ³ ¡ ± « ° » � � � ® Ã ® ² ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ± ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î » Â ª ¨ ± » ³ ¡ ± « °  ¯ ± ° ¨ £ � « ¡ ¾ £ � ¡ ¡ £ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ îþ ¥ � ¨ £ ¾ £ � ¡ ¡ £ ± « ° » ¯ ± µ ¡ ° ± ¾ £ � ¡ ¡ £ ^ · Ð Á ¿ é þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ´Ä ¥ £ ¥ ¶ ± £ ¥ � « ¨ ± � ¡ � ¡ ¢ � µ µ ¡ « ° ¡ ° £ � ¥ µ ¦ � � ³ ¡ £ ¬ ¡ Ã ¹ Ä º Å ¾ ± £ £ ¬ ¡ ¨ ¡ ¸ � ª � ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ´
Ð � � í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê ê¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì ê ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì ê � ÷Ã ± ª ¯ í � ª £ ¡ ù¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Ë ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì Î Ì Ë � ÷

Ð � � ù Ð



x y z z { | } } { ¶ } y � z { | } } {� | � � x � � � } � � } � � ~ � � � � � � � | � � � z� � � � � � �� ³ � � � � �� ~ � ³ ´ � �� � � � � � � ~ � � � �� � � { z � � �� � � � ³ � ~ ¶ � � � �� ³ ~ � � ³ �� ³ µ � � � �� ¶ ~ � � ´ �
� � � � � � � � � ¯ � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �© « ¯ « � ¯ ©© ¬ � © ª ª ©©  © « � ª «« � © ® ¨ « ¨ � © © © ©� © � © � © � � © © ©¬ ® © ¨ « © ¨ ¬ « © © ©© � © � © ª � «©  © « ª ® ©© � � © © ¨ ª ©

� � � � � � � � � � © � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � ² § � � � � � � � � �� ª « � � © « «� ¬ ©  © © ª ©¨ © � © ª © � « © � � « � ¯ © � © � « � «« � © « � � « « «ª © ¯ « � « « � « � «¨ « � © « © «¯ © � © ª « ª «� © � � « « � «x y z z { | } } { � � } y � z { | } } {� | � � x � � � } � � } � � � � z { � x } z { | } } {� � ¶ � � ~ � �� � ¶ ~ � ~ � �� � ´ � � � ³ �� � � � � � � ¶ � ~ ´ � ~ µ �� � � � ´ � { z ´ � ~ � � �� � µ � � � � µ � � µ � � µ �� � � � � � �~ � ¶ µ � � � �� � � � � � � � �
x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {~ � ~ � � �� � � � � �� � � � � �´ � � � � � � � � � � �� � � � ¶ � � µ � { z ¶ � � ~ � � ~ � �� ~ � � � � � � � ~ ´ � � ~ � � � �� µ � � � � ¶ �� � � � � � ¶ �� � � � � � ¶ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � �  � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �¬ ¯ © ® © © ©® ¬ « ¬ © « ©« ¨ © ¯ ¯ © ©© © © � � « � � © � ¬ ©© © © � � © © ©© © © ª � « � ¨ « �  ©© � © ® « ¯ © «© � © � « ¬ � ©©  « © ¬ ª ©
� � � � � � � � � ¯ � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � § 1 ª � © ² � � � £ � ¡ 2 ¦ �© ¬ ª © ª ¨ ©©   « ª � ©©  « © � ¨ «« ¯ © ¬ ® © ¨ ª © © © ©� © � © � © � � © © ©¯ ¬ © ® « © « ¯ © © © ©© � ª � « ª � «© � © � © � � «© � ª � « ¨ � ©

� � � � � � � � � � © � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � ² § � � � � � � � � ��  « � ¨ ¯ © � ©� © « � � ¯ © � © © � � � « ª «� « « ª ¨ « ª « « � « ª « ª «� © � « � © � � � © � © � ©� « � ¨ © « © � © ª © ª ©« « � ¨  © � «� � © � ¨ « © � ©¨ © � ®  © � ©� � � � � � � � � � � � � � � � � � � �§ � � § � ¥ ¡ � � ¡ ¤ � � � ¡ ¥ � �   � � � � � � � �� © ¯ ª « ¨ ¬ «� © ¯ « « ¨ « ©� «  « « « « «� © � © � © ¯ ª « ¨  © � ¬ «ª © ¨ © ¬ « � � ¬ « � © � «ª « ¨ © ¨ © «  « � ® © � ® ©ª © ® « © ¬ ©ª « ¯ ¬ © � � ©ª © � � ® « ¨ ¨ ©
x y z z { | } } { � ~ } y � z { | } } {� � x � } x { � � } � � � � z { � x } z { | } } {~ ~ � ~ � � �� ¶ � � � ~ �� ´ � � � � �~ � � � ³ � � ´ � � � � � � �� ~ � � ³ � � µ � { z ¶ � � ~ ~ � ~ � �� ³ � � � � ~ � � ~ ¶ � � ~ � � � �� µ � ~ � ~ � �� ³ � � � � ³ �� � � � � � ³ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ ' & " ( # $ % & & $) % ( ) ! * + , & + - & ) . / 0 1 2 ( 3 ( 4 % + 5 6 #] / 1 0 0 1 1\ 7 1 0 / 1 17 ] 1 0 \ 1 11 1 1 0 0 1 0 / 1 0 \ 11 1 1 $ # 1 1 11 1 1 0 8 1 / ' 1 0 \ 11 8 ] 7 \ @ 11 8 8 7 @ \ 11 ' ] 7 7 / 1
i j k k l m n n l ~ n j q k l m n n lr m q r i s t u n t v n r ß | o p w q à n á m t â ã kp { ~ { o ~ pp x y p | | pp } p { y | {{ z { x p p � z { p p po p o p o p l k p p px p { � p p � | p p p pp ~ x { | o {p x { p | z pp o p � { � | p

_ ` a a b c d d b e f d ` g a b c d d bh c g h _ i j k d j l d m n n b o h k k p n q k d l j c ir s t s r sr s t s r sr s t s r sr s r s r s r s r s r sr s r s r s b a r s r s r sr s r s r s r s r s r sr s t s r sr s t s r sr s t s r s



� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

i j k k l m n n l } n j q k l m n n lr m q r i s t u n t v n r ß | o p w q à q á m t â ã k~ { { z p p p} � p x p { px p { ~ ~ p pp p p o y { o y p o x pp p p l k p p pp p p | o { y � { o } pp o | | { x � pp o | p p { z {p o p o { { { {
i j k k l m n n l ~ n j q k l m n n lr m q r i s t u n t v n r ß | o p w q à n á m t â ã kp x | p | � pp } } { | y pp } { p y � {x { p ~ | p { } { p p po p o p o p l k p p p} p { � } { � | { p p pp o p { p | y {p } � { y o {p o p x { � y p

i j k k l m n n l { | n j q k l m n n lr m q r i s t u n t v n w � � l � r u u á � Þ u n v t m so p o x p o po p o x p o po p o x p o po p o p o p o p o p o po p o p o p l k o p o p o po p o p o p o p o p o po p o x p o po p o x p o po p o x p o p



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q à q ë· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ �u v w x y È { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �  ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ä À ¯ ° À ¿ Ç Æ Æ Ä À Á ° À ¿ ½ Æ Æ Ä À ½ ° À ¿ Ç Æ¡ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Â ® Ä À Í ° À Í ½ Â Â ® ® À ° ° À Ä Í Â Â ® Ç À Í ° À Í ¯ Ìz ¢ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «± ¥ ¡ £ µ Ò µ ¡     µ � ¯ ° À Ç ° À Ç ½ � � ¯ Á À ® ° À Ç ¿ � Â ® ½ À ® ° À Ã Ç Âz z ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ Â ® Í À Í ° À Í ® Ì � ¯ Ç À ° ° À Ä ® � Â ½ ° À ® ° À Í ¿ Ìz � × ¥ ª ©   ª µ Æ Ë   ¨ ª «Ê § ¨ « £ µ · ª   Ò µ ¡     µ � ¯ ¯ À Ä ° À Ç Ã � Æ Ã À Ä ° À ½ ¯ Æ � ¯ ¯ À ° ° À ¿ Ä �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å ê ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Î Ì ê î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ � ð í � ª £ ¡ � ñ ± ¯ ¯ � ¸£ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´k l m n o 	 q à q p· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ù ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ù¹ · ¸ µ   Í Æ Ð Ð ¬ Ì  Ì Æ � ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É ÒÃ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ä À ® ° À ¿ Ä Æ Æ Ä À ¿ ° À ¿ Á Æ Æ Ä À ¿ ° À ¿ Ã ÆÍ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Â ® Ä À Í ° À Í ° Â Â ® ® À ¿ ° À Ã ° Â Â ® Ç À Ç ° À Ã Ã Ì¿ ½ ¬ ¡ ² ¥ ª « ¨ §   Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � · ¸ §   Ë ¨ ¡ « Â ½ ° À ° ° À Ã Ä Â Ì Á Ç À Ã ¯ À ° ¯ Ì ´ Ä Ä À ¯ ¯ À ° Í ± u¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å è ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Î Ì Ë î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ù ð í � ª £ ¡ ù ñ µ � ¨ £ � ¸£ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � ´ ¤ ¬ ¡¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ · � ® ¥ « ° ± ¯ ¡ » ³ ¡ ± « ° þ � � £ ¬ ¥ ¯ ¯ � � ª ¯ ¡ ³ ± � ° ¥ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ª « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡Ã ¹ Ä º Å ¾ ½ ° ª � ¥ « ¶ £ ¬ ¡ � Ä ¦ ¡ ±  ¦ ¡ � ¥ � ° ´
Ð � û û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ñ Ò Ó Ô Õ Ö × � Ù Ñ Ó � Ö Ü Ü 	 à × 
 Ö × � à × â � Õ Ü Ü å Ñ Õ Ô Ò  æç Ç è É é ê è ë Ê Ë ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì ê Ì Í ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì ê Ì Í � ÷ç Ç è É é ê è ë Ê Ë �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì ê Ì Î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì ê Ì Î � ÷

Ð � û À Ð



x y z z { | } } { ~ � } y � z { | } } {z � · � � � � � x � � x | � � � � � µ � � �� � � � �� � � � ~ �� ³ � ~ �� � � ´ � ³ � � �� � � � � �� � � ~ � � ~ ¶ � µ ´ �� ~ � � ³ �� µ � � µ �� � � � � �
x y z z { | } } { ~ ~ } y � z { | } } {� � � � } | � � z { } � � � } � � z { � � | � � }� � ~ ³ � �~ � � � � �� � � � � �� � � � µ � � � �� � � � � �� � � � ´ � � � �� � � ¶ � �µ � � � � �� � � µ ´ � �

x y z z { | } } { ~ � } y � z { | } } {� � � � } | � � z { } � � � µ � � �� ~ � � � � �� � � � � ~ �� µ ¶ � � � �� � � µ � ¶ � � �� � � { z � � �� � � µ � � ~ � � µ ³ �� � ´ � � � �� ~ ¶ � ~ µ �� � ~ � ~ ³ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ~ � } y � z { | } } {z � · � � � � � x � � x | � � � � � µ � � �� � ¶ � � �� ~ � � µ �� ~ � � ~ �� � � ~ � � ~ � � � ¶ �� � � � � �� � � ~ � � ~ ³ � µ ´ �� µ � ´ � �� ¶ � � � �� � � � � �
x y z z { | } } { ~ ~ } y � z { | } } {� � � � } | � � z { } � � � } � � z { � � | � � }� � µ � � �~ � � � � �� � � � � �� � � � µ � � � �� � � � � �� � � � ´ � � � �µ � ´ ~ � �µ � µ ~ � �� � � µ ¶ � �

x y z z { | } } { ~ � } y � z { | } } {� � � � } | � � z { } � � � µ � � �� ~ µ � ~ ~ �� � � � ~ ¶ �� µ ³ � ~ µ �� � � � � � ~ � � �� � � { z � � �� � � µ � � ~ ¶ � µ ³ �� ´ � � � � �� ~ ³ � ~ � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ~ � } y � z { | } } {z � · � � � � � x � � x | � � � � � µ � � �� � � � �� � � ´ �� µ � ´ �� � � ~ � µ � � �� � � � � �� � � ~ � � ~ ¶ � µ ´ �� ´ � � ³ �� ³ � � µ �� � � � � �
x y z z { | } } { ~ ~ } y � z { | } } {� � � � } | � � z { } � � � } � � z { � � | � � }� � ~ µ � �~ � � � � �� � µ ´ � �� � � � µ � � � �� � � � � �� � � � ´ � � � �� � ´ � � �µ � µ � � �� � � � ~ � �

x y z z { | } } { ~ � } y � z { | } } {� � � � } | � � z { } � � � µ � � �� ~ � � � �� � � � ´ �� µ ¶ � � �� � � � � � � � � � � �� � � { z � � �� � � µ � � ~ � � µ ³ �� � ´ � � � �� ~ ¶ � ~ µ �� � ~ � ~ ³ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ~ � } y � z { | } } {z � · � � � � � x � � x | � � � � � µ � � �� ~ � � ´ �� � � � ~ � �� � � � ¶ �� � � µ � ³ � ~ �� � � � � �� � � ~ � � ~ ³ � µ ´ �� ~ � � ´ � �� ~ � � � � �� � ´ � � � �
x y z z { | } } { ~ ~ } y � z { | } } {� � � � } | � � z { } � � � } � � z { � � | � � }� � ~ � � �~ � � � � �� � � � � �� � � � µ � � � �� � � � � �� � � � ´ � � � �µ � ¶ ³ � �µ � � ³ � �� � � � µ � �

x y z z { | } } { ~ � } y � z { | } } {� � � � } | � � z { } � � � µ � � �� ~ µ � � �� � � � � ~ �� µ ³ � ¶ �� � � ~ ~ � ~ ¶ � ~ � �� � � { z � � �� � � µ � � ~ ¶ � µ ³ �� ´ � � � � �� ~ ³ � ~ � �� � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q ë q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ û » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ûu v w x y � { { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �� z ± ¥ Ó ¸   ¡ · ¨ Ò µ Ø Ò © ¤ · § §Â ¨ ª ³ · ª ¹ · ¨ « ¨ ª « Ò ¹ ¯ ½ Á ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ ´ Á ¯ À ®   � ¯ Á À Á   ´ Á Í À Í  � � ± ¥ Ó ¸   ¡ · ¨ Ò µ ¨ ª « ´ ¨ Ó §  × ¥ £ µ ¨ Ì ¡ ¥ Ë   � ¯ Á À ®   � ¯ ® À Ã   Â ® ® À Í  � È ± ¥ Ó ¸   ¡ · ¨ Ò µ ¨ ª « Ò ¹ ¯ ½ Á ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Í À ® ° À Ç Ç � Æ Ç À Á ° À Á Á Æ Æ Ã À Ç ° À Ç ½ �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o 	 q ë q à· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ û � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ûu v w x y � á { | | } ~ � ~ { � � |} � x y � � y � x � v � � � � � � y Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � � Ú ì |� � � Ú ì |~ y Û � � Ú ì |� � ì } ì �� � �� z ± ¥ Ó ¸   ¡ · ¨ Ò µ Ø Ò © ¤ · § §Â ¨ ª ³ · ª ¹ · ¨ « ¨ ª « Ò ¹ ¯ ½ Á ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ ´ Á ¯ À ½   � ¯ Á À ½   ± ¿ ½ À Ã  � � ± ¥ Ó ¸   ¡ · ¨ Ò µ ¨ ª « ´ ¨ Ó §  × ¥ £ µ ¨ Ì ¡ ¥ Ë   � ¯ Á À ®   � ¯ ® À Ã   Â ® ® À Í  � È ± ¥ Ó ¸   ¡ · ¨ Ò µ ¨ ª « Ò ¹ ¯ ½ Á ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ã À ¯ ° À ¿ Á � Æ Ä À ¯ ° À ½ Ä Æ Æ Ã ° À ¿ ¿ �¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å Ë ì E Ë ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì ê Ì Í ± « ° Æ Ç È É Ê î Ì ê Ì Î î ª « ° ¡ � ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ûð í � ª £ ¡ û » Ð û � ñ µ � ¨ £ � ¸ £ ¬ ¡ ¨ £ ª ° ² ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ ¹ � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ · « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ þ ¥ ¶ ª ¡ � � ± ¾ £ � ¡ ¡ £± « ° ¾ í Ð ¿ � û þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° ± « ° þ ¥ ¶ ª � ¡ � ± ¾ £ � ¡ ¡ £ ð í � ª £ ¡ ¨ û » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ± « ° � Ä¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± « ° ð í � ª £ ¡ ¨ û � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± « ° � Ä ¦ ¡ ± ¬ � ª � Ã ¹ Ä º Å ¾ þ v µ ¥ £ ¥ ¶ ± £ ¥ � « ¨ ± � ¡ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¦ ¯ ª ¨ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ´
Ð � À é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ñ Ò Ó Ô Õ Ö ×  Ù Ñ � Ò Ü â Ö × � Õ Ô å Ñ Õ Ô Ò � æ � Ñ � × � à Ü Ü Ò 
 � Õ Ü Ü Ñ Õ Ô Ò å Ñ Õ Ô Ò � æ � � ä à â Ü Ò 
 � à × â � Õ Ü Ü å Ñ Õ Ô Ò � æ � à × â� Ö � Ü Ò Û à ä â � Õ Ô å Ñ Õ Ô Ò � æç Ç è É é ê è ë Ê î ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í � ÷ç Ç è É é ê è ë Ê î �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Î � ÷

Ð � À ¿ Ð



x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� ´ � � 0 O / � µ �� � � � � � � � �� � � ´ ³ � � � �� ~ � � µ � � ~ � � � � � � � � ~ �µ µ � ~ � � � � � { z � � � � � � � � �� � ¶ � ´ � � � � � � µ �¶ � � ~ � � �¶ � � ¶ � � �� � � ¶ ³ � ´ �

x y z z { | } } { ~ µ } y � z { | } } {� � � { · � � � � � � � � � � � ~ � � � � � | � � � z� � � µ ~ � �~ ~ � ~ ¶ � �~ µ � ~ ¶ � �� � � � � µ � ´ �� � � { z � � �� � � ~ µ � � ¶ � � � �� µ � � ~ � �� � � µ ¶ � �~ � � � � � �
x y z z { | } } { ~ � } y � z { | } } {� � � { · � � � � � � � } � � � ~ � � � � � | � � � z� � ¶ � ~ � �� � � � ¶ �� � � � � �� ¶ � ~ ¶ � � � � � � �� � � { z � � �� � � µ � ¶ � � � �� � ¶ � � ´ �� ~ ³ � ~ � �� µ ~ � � � �

x y z z { | } } { ~ � } y � z { | } } {� z � � | x } z { | } } { � � � { · � � � � � � �� � � � � �~ � � � � �~ � � � � �� � ~ � ~ � � � � � � �� � � ~ µ � � µ � { z ~ � � ~ ~ � � � �� � � � � ~ ³ � � µ � ~ � � ~ ¶ �� � � � � � ~ �~ � � � � ~ ¶ �´ µ � � � µ ¶ �� � � � � � � � � ª ¬ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥   � £   � � � � � � � � ��  « � � ® « « ©� ¨ © ¨ ® «  «ª ª « ® ª « � ¨ «�  © ª ¨ © � � « ¬ « ¬ « � � ©«  « ¨ ® « ¬ « © � � ®  « « ¨ « «  «¬ « � © © � © © ¨ ® « � ¯ © ª  ©« « « ® « ª © © « ® ¯ © ª ª ©� � © ¯ « « ¨ ª «
� � � � � � � � � ª  � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ 2   � � ¡ � ° � � � � � � �® © � ¬ ¬ © ª ©¨ © ® ª « ¨ ©� © ¯  « ª ©� « ¨ « ® © � « � « � «� © � © � © � � � © � © � ©� « « © ® « � © ¨ © � «® © ¬ « © � ©® « ® ® « ª ©« « � � ¨ © ª ©

� � � � � � � � � ª ¯ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �� ¯ © � « � « ª © « ® ª © ¬ « «  ® © � ª «� � « � ® « ª ¨ © � © ¯ © � � ©ª « ¯ © � ª © � � � © � © © ª © «� © © � © © � ¬ © � « ¬ « � © ©� © « ¬ © « � «� © © ® ¬ © ¬ «� ª « � ©  « � � «

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ~ µ } y � z { | } } {� � � { · � � � � � � � � � � � ~ � � � � � | � � � z� � � µ µ � �~ � � � � � �~ � � � � � �� � � � � µ � ´ �� � � { z � � �� � � � � � � � � µ ´ �� � � � � � �� ~ � � ~ � �~ µ � � ¶ � �
x y z z { | } } { ~ � } y � z { | } } {� � � { · � � � � � � � } � � � ~ � � � � � | � � � z� µ ~ � ~ ~ �� � � � ¶ �� � ~ � � �µ � � ~ ³ � � ´ � � � �� � � { z � � �� ~ � � � � � � � � �� µ � � � � �� � ~ � � ´ �� µ � � µ � �

x y z z { | } } { ~ � } y � z { | } } {� z � � | x } z { | } } { � � � { · � � � � � � �� � � � � �~ � � � � �~ � � � � �� � ~ � ~ � � � � � � �� ¶ � ~ ³ � � � � { z ~ ´ � ~ � � � ´ �� � � � � � ~ � µ � � � ³ � µ � �� ¶ � � � µ � �~ ³ � � � µ � �¶ � � � � � ~ �� � � � � � � � � ª ¬ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥   � £   � � � � � � � � �ª ª © � � ª « ¬ ©� « « « ® «  «ª ª « ® ª « � ¨ «« © « � ¬ © ¨ ª « � © ©  « � � ©® « « « � « ¬ « © � � ¬ ® © « ¯ « «  «� © « � � « � © © « � « ª � © ª  ©� © © ¬ � « � ¬ ©� � ©  © © ¨ © ©� � © ¯ « « « � «
� � � � � � � � � ª ¯ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �ª � « � ¬ « © � © «  ª © � © ©� � « � © ¯ © � � ©� � « � ¬ © ª ¨ « � « � © « � � «ª « ¯ © � ª © � � � © � © © ª � «� ª © � � © �  « ª « ¯ © � � «� � « ¯ ¨ « � ©� � «  ¯ «  «� � « � ª ® « � ª ©� � � � � � � � � � © � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � j � � ¥   � � � � � � �ª  © �  ¬ « � ¯ «� ¬ © ¬ ¬ © ª ¯ ©ª � « � ©  « � « ©�  © ª � © ¨ « « ª  © ª ¯ © � © ©« ¯ « « � « ¨ ® « � � ¯ � « « � « ¨  «¬ © � ® « � © © � ¨ « ¬ © ¬ ©� ¨ © ¬ ª © ¬ ©� « ©  ¨ © ¯ «� ¯ « � ª « © � � ©� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

H I J J K L M M K w x M I P J K L M M Ky U M H Q z { J V U W X | Q H K z y } M J K L M M KO [ ~ � N [ w [[ [ x \ [ N [\ [ ~ w ~ Y w [[ Y O Y O Y ~ [ \ [ \ [~ Y ~ Y ~ Y K J ~ Y ~ Y ~ Y[ [ O Y O Y ~ Y N [ ~ [O Y � O Y ~ [O Y x � Y w YO [ e A h ; w Y



x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� ´ � � 0 O / ³ �� � � � � � � �� � � ´ ³ � � � �� ~ � � µ � � ~ � µ � � � � �µ µ � ~ � � � � � { z � � � � � � � � �� � ¶ � ´ � � � � � � � � � �¶ � � ~ � � � �¶ � � ¶ � � � �� � � ¶ ³ � � � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {µ � � O � / � �~ � � � � � �~ � ¶ � � µ �~ � � � µ � � � ~ � � �� � � � � � { z � � � � � �� � � � ~ � ~ � ~ � � �~ � � ~ � � �� � � ~ � ~ �� � � � � � � �x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ ~ � ´ � � � �� ¶ � � ¶ � µ �� � � � � � �´ � � ¶ � � ¶ � ~ � ~ � � �´ � � µ ´ � ´ � � { z ¶ ~ � � ¶ � µ � �� � ~ � � � ~ ~ � � � � � ³ �� � � ³ � ¶ �� � µ � � ~ � �~ � ´ � � µ ~ �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } x | � z } z { | } } {� � � � � � � µ �µ � � � � � �� ~ � � ~ � � �� � � � � � ~ � � µ � µ � ¶ �� � � � µ � ~ ~ � { z ´ � ³ � � � �~ � � � � � � � ~ � � �� � µ � � � �� � � � � � �¶ � ¶ ~ � µ �

x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� � � � � R � � � �� � � µ µ � � � �� � � ´ � � � µ �� ~ � � ~ � � � � ¶ � � � ¶ �� � � µ ~ � � � � { z � � � µ � � � ´ �� � � � � � � � � � � � �� � � µ ¶ � ~ �� ~ � � � � � �� � � ³ ~ � � �x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� � � � � � �� ¶ � � ¶ � �� � � � ¶ � �~ µ � � � � � � � � � �� � � { z � � �¶ � � � � � � � � � �´ � � � � �¶ � µ � � �´ � � ³ � �x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� µ � � � �� µ � � � �� � � � ~ �� � � � � � � � � �� � � { z � � �� � � � ´ � µ � � µ � �� � �� � �� � �
x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � � � � � ~ � { z � ³ � µ � � � ³ �� � � � � �´ � � ~ ³ �� � � � � �´ � � � ´ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî î á ì ò ó ï ì ò ïì à ï í á ï í ïì ó á ð ï ï ì ì áì ò á ì í ï à í á ï ï í ï ó áò ó á ò á ï à í ï Ý Ü ó î á ò á ï à ð áï ï ì à á ð á î ð á î î á î î áì ì á ï í ï î î áì î á í í á î ò áì ï ï ñ ð ï î ï á
� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �® © � ® ¬ « ® ©� « ¯ � © ª «� « � © ¬ © ¬ ©� © « © ® © ª © ª ©  ©� « � « ª « � � � « � © � ©� © ® « ¨ « ª « � « ¬ ©� «  � © ® «¨ ©   « � «« © � � ¬ « « «

� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �ª ¨ © � �  « � � ©ª � « ® ® © � � «� � «  ® « � ® ©� ¯ © ª ª © ª � © � © © ® © � © ©« « « ¨  « « ¯ © � � ® ¬ © ¨ ¯ © ¨ � ©® ©  « � � © � « � « ® «� � © ® ¬ « � «� « « ¬ ¨ © � «� ® © � � ¯ « ¬ ©� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ � � �   � � � � � � � �� � © � ª ® « « ©¨ « ¬ ª © � «� ª «  ® « « ©� ¨ « � ª © ª � © « © ¨ « ¯ ©� ¨ © � ¨ « ª � « � �  © � © © � ¬ «� « ® © ¬ © � © � © « «� © ® ¨ © � ©« © ¬ � « � © © � © ¨ « ¨ «
x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ � � ³ � � ~ �~ � � � � � µ �� � ´ � � � �³ � ~ � � ~ ~ � � � ~ � � �´ ¶ � � � � ´ � � { z ¶ � � µ � � µ µ �� � ~ � � � ~ µ � � ´ � µ � �~ � � � � ³ �� � � � � ~ ¶ �~ � ³ µ � µ � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� µ � � � � �� � � µ � � �� µ � � ~ � �� ´ � µ � � ´ ´ � � � �� � � { z � � �� � � � � � � � � � � �³ � � � � �� � � µ µ � �¶ � � � � �x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � � � � � µ � { z ´ ~ � � � � ´ � �� � � � � �� � � � µ � �³ � � µ � �� � � � ´ ³ �
x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� µ � � � �� µ � � � �� � � � ~ �� � � µ � � � � � �� � � { z � � �� � � ¶ � � � � � � � �� � �� � �� � �� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ À » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ À¹ · ¸ µ   ¿ Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò® Á ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ ¿ À Ã ° À ½ ° Æ Æ ¿ À Í ° À ½ ¯ Æ Æ Ã À ¿ ° À ¿ Ç Æ® ¿ ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ç À Á ° À ½ ® Æ Æ Ç À Ä ° À ½ ½ Æ Æ Ä À Í ° À Á Á Æ® Ç ± · · µ ¤ ¥ § § � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ Â ® ° À Ä ° À Ä Ã Ì � ¯ ° À Ã ° À ¿ Ç Æ Â ® ¯ À ¯ ° À Ã Ã Ì® Ä Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ ± ¯ ° ¿ À Ä ¯ À ¯ ¿ ± Ì ½ ¿ À Á ° À Ã Ã Â ´ ¿ ¿ À Á ° À Í ¿ ´® Ã Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ð · ª µ ¨ Ó ¸   Ò µ ¡     µ � ¯ ° À ¿ ° À Ä Í � Æ Í À ¿ ° À Á ¯ Æ Æ ¯ ° À ° ° À Ç ® Â® Í Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «� ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ � ¯ Ä À Í ° À Ã ° Â � ¯ Ç À ¿ ° À Ç ¿ � Â ® ¯ À Í ° À Í ¯ Ì½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Á À ® ° À Ã Ç ´ Æ Ã À ¯ ° À ¿ Ç � Â ® ¯ À Ã ¯ À ¯ ° Ìk l m n o 	 q p q r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ À � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ À¹ · ¸ µ   ¿ � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ½ À ¿ ° À Ã ¿ Ì Æ Ä À ¿ ° À Á Ã Æ � ¯ ½ À Ç ° À Ã Ç Ì½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À Ç ° À ¿ Í Æ Æ Í À ° ° À ½ Í Æ � ¯ Ç À Í ° À ¿ ½ Æ½ ® Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ � ¯ ¿ À Ä ° À Ã Í Ì Æ Ä À Ã ° À Á Í Æ Æ ¯ ° À ® ° À Ç Ä Â½ ½ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   ª ¡ · £   Ò µ ¡     µ Æ Ç À Ç ° À ¿ Ã Æ Æ Ç À ° ° À ½ Ç Æ � ¯ ¯ À ½ ° À Ä ° �½ Á Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¸ ª § ¨ ª « � § Ë « Â ® ® À Í ° À Ã Ã Â � ¯ Ç À ½ ° À Ç Ä � Â ® Ä À Á ° À Í ® Ì½ ¿ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¹ · £ © ·   � § Ë « Æ Ç À Ä ° À Á ¯ Æ Æ Ä À ¯ ° À Á ® Æ � ¯ ° À Ç ° À Ç ¿ Æ½ Ç ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ® À °   � ¯ ¯ À Ã   Â ® Ç À ½  ½ Ä ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å î ì E î � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì Í î ª « ° ¡ � ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ À ð í � ª £ ¡ ¨ À » w À � ñµ � ¨ £ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹ � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡» Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ¥ ¨± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ Ã ¹ Ä º Å ¾ þ ° ª � ¥ « ¶ £ ¬ ¡ » Ä ¦ ¡ ±  ¬ � ª � ± « ° Ã ¹ Ä º Å ¾ ½ ° ª � ¥ « ¶ £ ¬ ¡ � Ä¦ ¡ ±  ¬ � ª � î µ ¥ £ ¥ ¶ ± £ ¥ � « ¨ ± � ¡ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ´Ð � À ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê î ö¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì ê ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì ê � ÷ç Ç è É é ê è ë Ê ï ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì î � ÷

Ð � À ø Ð



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � ¶ �� � � ~ �� � � µ �� � � ¶ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z´ � � ´ � �� � � ~ � �� � � � µ � �� � � � � � � � � � ¶ �� � � { z � � � � � �� � � � � � � � �� � � � � �� � � � �� � � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � µ � � ¶ � { z ~ µ � � µ � ~ � �� � � µ � ¶ � � µ � � ~ � � � �´ � � � � ´ �µ � � � � � �� � � � � � � �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ¶ � ~ ~ � { z � ³ � � ´ � � ~ �� ¶ � � � � � � � µ ¶ � ~ � � ~ � �� � � � ~ µ �� � � � ~ � �� ´ � � µ � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � ~ � �� � ~ � �� ~ � ³ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z¶ � ~ ³ � �� � ~ � � �� � � ~ � � �� � � ~ ¶ � ~ � � ~ ³ �� � � { z � � � � � �� � � � � � � � �� � � � � �� � ´ � �� � � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � � � � ³ � { z ~ � � � � � ~ � �� � � µ � ¶ � ~ � � ~ � � ~ � �¶ � � � ~ ³ �µ � � � ~ � �� � � � � ~ ´ �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ³ � ~ ~ � { z ~ � � � ¶ � � ~ �~ ³ � ~ ~ � ~ � � µ ³ � ~ µ � ~ � �~ ~ � � ~ � �~ ~ � � ~ � �~ ³ � � µ � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { ~ µ } y � z { | } } {� � � { · � � � � � � � � � � � ~ � � � � � | � � � z� � � µ ~ � �~ ~ � ~ ¶ � �~ µ � ~ ¶ � �� � � � � µ � ´ �� � � { z � � �� � � ~ µ � � ¶ � � � �� µ � � ~ � �� � � µ ¶ � �~ � � � � � �
x y z z { | } } { ~ � } y � z { | } } {� � � { · � � � � � � � } � � � ~ � � � � � | � � � z� � ¶ � ~ � �� � � � ¶ �� � � � � �� ¶ � ~ ¶ � � � � � � �� � � { z � � �� � � µ � ¶ � � � �� � ¶ � � ´ �� ~ ³ � ~ � �� µ ~ � � � �

x y z z { | } } { ~ � } y � z { | } } {� z � � | x } z { | } } { � � � { · � � � � � � �� � � � � �~ � � � � �~ � � � � �� � ~ � ~ � � � � � � �� � � ~ µ � � µ � { z ~ � � ~ ~ � � � �� � � � � ~ ³ � � µ � ~ � � ~ ¶ �� � � � � � ~ �~ � � � � ~ ¶ �´ µ � � � µ ¶ �� � � � � � � � � ª ¬ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥   � £   � � � � � � � � ��  « � � ® « « ©� ¨ © ¨ ® «  «ª ª « ® ª « � ¨ «�  © ª ¨ © � � « ¬ « ¬ « � � ©«  « ¨ ® « ¬ « © � � ®  « « ¨ « «  «¬ « � © © � © © ¨ ® « � ¯ © ª  ©« « « ® « ª © © « ® ¯ © ª ª ©� � © ¯ « « ¨ ª «
� � � � � � � � � ª ¯ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �� ¯ © � « � « ª © « ® ª © ¬ « «  ® © � ª «� � « � ® « ª ¨ © � © ¯ © � � ©ª « ¯ © � ª © � � � © � © © ª © «� © © � © © � ¬ © � « ¬ « � © ©� © « ¬ © « � «� © © ® ¬ © ¬ «� ª « � ©  « � � «x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� ´ � � 0 O / � µ �� � � � � � � � �� � � ´ ³ � � � �� ~ � � µ � � ~ � � � � � � � � ~ �µ µ � ~ � � � � � { z � � � � � � � � �� � ¶ � ´ � � � � � � µ �¶ � � ~ � � �¶ � � ¶ � � �� � � ¶ ³ � ´ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $\ 1 0 ] ] 1 / 1@ 1 \ / 7 @ 1= 1 8 ' 7 / 10 7 @ 7 \ 1 0 7 = 7 = 70 1 0 1 0 1 $ # 0 1 0 1 0 1= 7 7 1 \ 7 0 1 @ 1 0 7\ 1 ] 7 1 0 1\ 7 \ \ 7 / 17 7 e f � ; / 1



x y z z { | } } { ~ µ } y � z { | } } {� � � { · � � � � � � � � � � � ~ � � � � � | � � � z� � � µ µ � �~ � � � � � �~ � � � � � �� � � � � µ � ´ �� � � { z � � �� � � � � � � � � µ ´ �� � � � � � �� ~ � � ~ � �~ µ � � ¶ � �
x y z z { | } } { ~ � } y � z { | } } {� � � { · � � � � � � � } � � � ~ � � � � � | � � � z� µ ~ � ~ ~ �� � � � ¶ �� � ~ � � �µ � � ~ ³ � � ´ � � � �� � � { z � � �� ~ � � � � � � � � �� µ � � � � �� � ~ � � ´ �� µ � � µ � �

x y z z { | } } { ~ � } y � z { | } } {� z � � | x } z { | } } { � � � { · � � � � � � �� � � � � �~ � � � � �~ � � � � �� � ~ � ~ � � � � � � �� ¶ � ~ ³ � � � � { z ~ ´ � ~ � � � ´ �� � � � � � ~ � µ � � � ³ � µ � �� ¶ � � � µ � �~ ³ � � � µ � �¶ � � � � � ~ �� � � � � � � � � ª ¬ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥   � £   � � � � � � � � �ª ª © � � ª « ¬ ©� « « « ® «  «ª ª « ® ª « � ¨ «« © « � ¬ © ¨ ª « � © ©  « � � ©® « « « � « ¬ « © � � ¬ ® © « ¯ « «  «� © « � � « � © © « � « ª � © ª  ©� © © ¬ � « � ¬ ©� � ©  © © ¨ © ©� � © ¯ « « « � «
� � � � � � � � � ª ¯ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �ª � « � ¬ « © � © «  ª © � © ©� � « � © ¯ © � � ©� � « � ¬ © ª ¨ « � « � © « � � «ª « ¯ © � ª © � � � © � © © ª � «� ª © � � © �  « ª « ¯ © � � «� � « ¯ ¨ « � ©� � «  ¯ «  «� � « � ª ® « � ª ©x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {~ ~ � � O P / � � �� � � � � � ~ � �� ´ � ¶ � � ~ ´ �� µ � � � � � � � ~ ~ � ~ � � ~ � �µ ´ � µ � � � � � { z ´ ~ � µ � � � ¶ �� � � � � ¶ � � � � � � � �� � � � � � � �� ~ � � � � ´ �� � � ³ ¶ � ¶ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $] 7 0 8 @ 7 / 77 7 ' = 7 @ 7= 7 0 / 0 1 / 77 1 ] 1 ] 1 0 7 = 7 = 70 1 0 1 0 1 $ # 0 1 0 1 0 17 7 ] 1 ] 1 0 1 @ 7 0 7] 1 8 ] 1 0 7] 1 ' 8 1 / 1] 7 e A h ; / 1



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q ë· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ À ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ À¹ · ¸ µ   ¿ Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É ÒÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ¯ À ¯   Æ Ã À Ã   � ¯ ° À ®  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ¯ À ½ ° À Á Ç Æ � ¯ ° À Ç ° À ½ Í Æ � ¯ ° À ° ° À Á Ä ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « Â ® Ã À Á ° À Ã Ã Æ � ¯ ° À Á ° À Á ¿ Æ Æ Í À Ä ° À Á Ã Æç Ç è É é ê è ë Ê î ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì ê î ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ À ð í � ª £ ¡ À ¹ ñ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ � ¦ ¡ � ± £ ¥ « ¶ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � £ ¬ � � ª ¶ ¬ � ª £ £ ¬ ¡ ° ± ² ´k l m n o 	 q p q p· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ü » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ü¹ · ¸ µ   Ç Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò® Á ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ ¿ À Ã ° À ½ ° Æ Æ ¿ À Í ° À ½ ¯ Æ Æ Ã À ¿ ° À ¿ Ç Æ® ¿ ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ç À Á ° À ½ ® Æ Æ Ç À Ä ° À ½ ½ Æ Æ Ä À Í ° À Á Á Æ® Ç ± · · µ ¤ ¥ § § � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ Â ® ° À Ä ° À Ä Ã Ì � ¯ ° À Ã ° À ¿ Ç Æ Â ® ¯ À ¯ ° À Ã Ã Ì® Ä Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ ± ¯ ° ¿ À Ä ¯ À ¯ ¿ ± Ì ½ ¿ À Á ° À Ã Ã Â ´ ¿ ¿ À Á ° À Í ¿ ´® Ã Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ð · ª µ ¨ Ó ¸   Ò µ ¡     µ � ¯ ° À ¿ ° À Ä Í � Æ Í À ¿ ° À Á ¯ Æ Æ ¯ ° À ° ° À Ç ® Â® Í Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «� ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ � ¯ Ä À Í ° À Ã ° Â � ¯ Ç À ¿ ° À Ç ¿ � Â ® ¯ À Í ° À Í ¯ Ì½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Á À ® ° À Ã Ç ´ Æ Ã À ¯ ° À ¿ Ç � Â ® ¯ À Ã ¯ À ¯ ° Ì¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê ï ì ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì Ë î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ü ð í � ª £ ¡ ü » ñ µ � ¨ £¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹ � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ¥ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ °£ � � ¦ ¡ � ± £ ¡ ± £ Ã ¹ Ä º Å ¾ þ ° ª � ¥ « ¶ £ ¬ ¡ » Ä ¦ ¡ ±  ¬ � ª � ± « ° Ã ¹ Ä º Å ¾ ½ ° ª � ¥ « ¶ £ ¬ ¡ � Ä ¦ ¡ ±  ¬ � ª � îµ ¥ £ ¥ ¶ ± £ ¥ � « ¨ ± � ¡ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ´
Ð � ü Á Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê ï �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì î ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì î � ÷ç Ç è É é ê è ë Ê ï ö¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì ï ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì ï � ÷

Ð � ü � Ð



x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� ´ � � 0 O / ³ �� � � � � � � �� � � ´ ³ � � � �� ~ � � µ � � ~ � µ � � � �µ µ � ~ � � � � � { z � � � � � � � � �� � ¶ � ´ � � � � � � µ �¶ � � ~ � � � �¶ � � ¶ � � � �� � � ¶ ³ � � � �
x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� µ � � � �� µ � � � �� � � � ~ �� � � � � � � � � �� � � { z � � �� � � � ´ � µ � � µ � �� � �� � �� � �

x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � � � � � ~ � { z � ³ � µ � � � ³ �� � � � � �´ � � ~ ³ �� � � � � �´ � � � ´ �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� � � � � � �� ¶ � � ¶ � �� � � � ¶ � �~ µ � � � � � � � � � �� � � { z � � �¶ � � � � � � � � � �´ � � � � �¶ � µ � � �´ � � ³ � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {µ � � O � / � �~ � � � � � �~ � ¶ � � µ �~ � � � µ � � � ~ � � �� � � � � � { z � � � � � �� � � � ~ � ~ � ~ � � �~ � � ~ � � �� � � ~ � ~ �� � � � � � � �x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ ~ � ´ � � � �� ¶ � � ¶ � µ �� � � � � � �´ � � ¶ � � ¶ � ~ � ~ � � �´ � � µ ´ � ´ � � { z ¶ ~ � � ¶ � µ � �� � ~ � � � ~ ~ � � � � � ³ �� � � ³ � ¶ �� � µ � � ~ � �~ � ´ � � µ ~ �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } x | � z } z { | } } {� � � � � � � µ �µ � � � � � �� ~ � � ~ � � �� � � � � � ~ � � µ � µ � ¶ �� � � � µ � ~ ~ � { z ´ � ³ � � � �~ � � � � � � � ~ � � �� � µ � � � �� � � � � � �¶ � ¶ ~ � µ �

x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� � � � � R � � � �� � � µ µ � � � �� � � ´ � � � µ �� ~ � � ~ � � � � ¶ � � � ¶ �� � � µ ~ � � � � { z � � � µ � � � ´ �� � � � � � � � � � � � �� � � µ ¶ � ~ �� ~ � � � � � �� � � ³ ~ � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî î á ì ò ó ï ì ò ïì à ï í á ï í ïì ó á ð ï ï ì ì áì ò á ì í ï à í á ï ï í ï ó áò ó á ò á ï à í ï Ý Ü ó î á ò á ï à ð áï ï ì à á ð á ì ì ï ï ï ï ïì ì á ï í ï î î áì î á í í á î ò áì ï ï ñ ð ï î ï á
� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �® © � ® ¬ « ® ©� « ¯ � © ª «� « � © ¬ © ¬ ©� © « © ® © ª © ª ©  ©� « � « ª « � � � « � © � ©� © ® « ¨ « ª « � « ¬ ©� «  � © ® «¨ ©   « � «« © � � ¬ « « «

� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �ª ¨ © � �  « � � ©ª � « ® ® © � � «� � «  ® « � ® ©� ¯ © ª ª © ª � © � © © ® © � © ©« « « ¨  « « ¯ © � � ® ¬ © ¨ ¯ © ¨ � ©® ©  « � � © � « � « ® «� � © ® ¬ « � «� « « ¬ ¨ © � «� ® © � � ¯ « ¬ ©� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ � � �   � � � � � � � �� � © � ª ® « « ©¨ « ¬ ª © � «� ª «  ® « « ©� ¨ « � ª © ª � © « © ¨ « ¯ ©� ¨ © � ¨ « ª � « � �  © � © © � ¬ «� « ® © ¬ © � © � © « «� © ® ¨ © � ©« © ¬ � « � © © � © ¨ « ¨ «
x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ � � ³ � � ~ �~ � � � � � µ �� � ´ � � � �³ � ~ � � ~ ~ � � � ~ � � �´ ¶ � � � � ´ � � { z ¶ � � µ � � µ µ �� � ~ � � � ~ µ � � ´ � µ � �~ � � � � ³ �� � � � � ~ ¶ �~ � ³ µ � µ � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� µ � � � � �� � � µ � � �� µ � � ~ � �� ´ � µ � � ´ ´ � � � �� � � { z � � �� � � � � � � � � � � �³ � � � � �� � � µ µ � �¶ � � � � �x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � � � � � µ � { z ´ ~ � � � � ´ � �� � � � � �� � � � µ � �³ � � µ � �� � � � ´ ³ �
x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� µ � � � �� µ � � � �� � � � ~ �� � � µ � � � � � �� � � { z � � �� � � ¶ � � � � � � � �� � �� � �� � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ¶ � ~ ~ � { z � ³ � � ´ � � ~ �� ¶ � � � � � � � µ ¶ � ~ � � ~ � �� � � � ~ µ �� � � � ~ � �� ´ � � µ � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � µ � � ¶ � { z ~ µ � � µ � ~ � �� � � µ � ¶ � � µ � � ~ � � � �´ � � � � ´ �µ � � � � � �� � � � � � � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z´ � � ´ � �� � � ~ � �� � � � µ � �� � � � � � � � � � ¶ �� � � { z � � � � � �� � � � � � � � �� � � � � �� � � � �� � � � � �

x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � ¶ �� � � ~ �� � � µ �� � � ¶ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � ~ � �� � ~ � �� ~ � ³ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z¶ � ~ ³ � �� � ~ � � �� � � ~ � � �� � � ~ ¶ � ~ � � ~ ³ �� � � { z � � � � � �� � � � � � � � �� � � � � �� � ´ � �� � � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � � � � ³ � { z ~ � � � � � ~ � �� � � µ � ¶ � ~ � � ~ � � ~ � �¶ � � � ~ ³ �µ � � � ~ � �� � � � � ~ ´ �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ³ � ~ ~ � { z ~ � � � ¶ � � ~ �~ ³ � ~ ~ � ~ � � µ ³ � ~ µ � ~ � �~ ~ � � ~ � �~ ~ � � ~ � �~ ³ � � µ � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q 	· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ü � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ü¹ · ¸ µ   Ç � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ ½ À ½ ° À Ã ¿ Ì Æ Ä À Á ° À Á Ã Æ � ¯ ½ À Ä ° À Ã Ç Ì½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À Ç ° À ¿ Í Æ Æ Í À ° ° À ½ Í Æ � ¯ Ç À Í ° À ¿ ½ Æ½ ® Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ � ¯ ¿ À Ä ° À Ã Í Ì Æ Ä À Ã ° À Á Í Æ Æ ¯ ° À ® ° À Ç Ä Â½ ½ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   ª ¡ · £   Ò µ ¡     µ Æ Ç À Ç ° À ¿ Ã Æ Æ Ç À ° ° À ½ Ç Æ � ¯ ¯ À ½ ° À Ä ° �½ Á Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¸ ª § ¨ ª « � § Ë « Â ® ® À Í ° À Ã Ã Â � ¯ Ç À ½ ° À Ç Ä � Â ® Ä À Á ° À Í ® Ì½ ¿ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¹ · £ © ·   � § Ë « Æ Ç À Ä ° À Á ¯ Æ Æ Ä À ¯ ° À Á ® Æ � ¯ ° À Ç ° À Ç ¿ Æ½ Ç ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ® À °   � ¯ ¯ À Ã   Â ® Ç À ½  ½ Ä ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßk l m n o 	 q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ü ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ü¹ · ¸ µ   Ç Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Ä À Á ° À Í ® ´ Æ Ã À ° ° À ¿ Á Æ � ¯ ¿ À Í ° À Ã Í ÌÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ¯ À ¯   Æ Ã À Ã   � ¯ ° À ®  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ¯ À ½ ° À Á Ç Æ � ¯ ° À Ç ° À ½ Í Æ � ¯ ° ° À Á Ä ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « Â ® Ã À Á ° À Ã Ã Æ � ¯ ° À Á ° À Á ¿ Æ Æ Í À Ä ° À Á Ã Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � ßç Ç è É é ê è ë Ê å ï � E ï ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê å î Ì Ë Ì î ± « ° î Ì Ë Ì ï î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ üð í � ª £ ¡ ¨ ü � w ü ¹ ñ ± ¯ ¯ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ � ¦ ¡ � ± £ ¥ « ¶ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ ¹ � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´Ð � ü í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì � ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì � � ÷ç Ç è É é ê è ë Ê � �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì � ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì � � ÷

Ð � ü ù Ð



ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ù� � � ù � � � � ÿ � � 	 þ ÿ � � � � 
 � þ � ú � � � ø� ü � � � � 
� � � � ý 
 
� � � � ý � 

 
 
 � � � 
 � 

 
 
 ù ø 
 
 

 
 
 � � 
 � ý 
 ü ü 
� � 
 � � 
 
� � � � ý � 
� ü 
 � � � 

ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ù� � � ù � � � � ÿ � � 	 û ÿ � � � � 
 � þ � ú � � � ø
 ü ý � � � �
 ü ü 
 ý 

 � 
 
 � 
ü ý � � ý � ü � � 
 
 

 
 
 ù ø 
 
 
� � 
 � � ý � 
 
 

 ü ý 
 ü � 

 � � 
 � ü 

 � � � ü � �

ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ù� ø ÿ � ú ö û ø ù ú û û ù � � � ù � � � � ÿ � � 	� 
 � 
 � 
� 
 � 
 � 
� 
 � 
 � 
� 
 � � � 
 � 
 � 
 � 
ü � 
 � � � ü � � ù ø � � � � � 
 ü ü 
� � � ü 
 � � 
 ü � 
 � ü � � ý 
ü � � � � ü � �� � 
 � 
 � ý �� � 
 � 
 � ý �ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 � ø ÿ � ú ö û ø ù ú û û ù� ý � � � � � � 
� � 
 � � � ý �� � � � � � � � �ü ý 
 � � 
 ü � � � � � � � � 
� ý � � � � � � 
 ù ø � ý � � � � � ý �� � � 
 
 � 
 
 � � � � � 
 � ý 
� � � � � � 
 
ý � � � 
 � � 
� ü 
 � � � � � �
ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ÿ ú � ö � � ú 	 ø ù ú û û ù� � 
 � � � � � 
ý � � � 
 � �ý � ý � 
 � � �� ü � � � � � � 
 � 
 � 
 � � 
� � � 
 � � 
 ù ø � 
 � 
 
 � 
 �� 
 
 � 
 
 � � 
 � � � � � 
 
� 
 � � 
 � � �� 
 
 � � 
 � �� � � � � � � � � �ö ÷ ø ø ù ú û û ù ü 
 û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ø � û � 	 � ö ø ù ú û û ù� � � � � � � � 
� 
 � � � 
 � �� � 
 ý � 
 � 
 
� � � � � 
 ü � � � � � � � �� � 
 � � 
 ü � � ù ø � � 
 ü � 
 ü � �� 
 ý � � 
 � 
 
 � 
 � �ý � � ý 
 � 
ý � � � 
 � �� ü 
 � � 
 � �

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 � û � ú � � ø ù ú û û ù� 
 
 � � � � ü �� 
 � ý 
 � �� 
 ý � 
 � 
� 
 ý 
 � 
 
 � � � 
 � 
� 
 � 
 � � ù ø � 
 � 
 � 
� 
 ü � � � � 
 � � ü �� 
 � � 
 ü 
ü 
 � � 
 � 
ü 
 � � � � ü 

� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $\ 1 0 ] ] 1 / 1@ 1 \ / 7 @ 1= 1 8 ' 7 / 10 7 @ 7 \ 1 0 7 = 7 = 70 1 0 1 0 1 $ # 0 1 0 1 0 1= 7 7 1 \ 7 0 1 @ 1 0 7\ 1 ] 7 1 0 1\ 7 \ \ 7 / 17 7 e f � ; / 1



x y z z { | } } { ~ µ } y � z { | } } {� � � { · � � � � � � � � � � � ~ � � � � � | � � � z� � � µ µ � �~ � � � � � �~ � � � � � �� � � � � µ � ´ �� � � { z � � �� � � � � � � � � µ ´ �� � � � � � �� ~ � � ~ � �~ µ � � ¶ � �
x y z z { | } } { ~ � } y � z { | } } {� � � { · � � � � � � � } � � � ~ � � � � � | � � � z� µ ~ � ~ ~ �� � � � ¶ �� � ~ � � �µ � � ~ ³ � � ´ � � � �� � � { z � � �� ~ � � � � � � � � �� µ � � � � �� � ~ � � ´ �� µ � � µ � �

x y z z { | } } { ~ � } y � z { | } } {� z � � | x } z { | } } { � � � { · � � � � � � �� � � � � �~ � � � � �~ � � � � �� � ~ � ~ � � � � � � �� ¶ � ~ ³ � � � � { z ~ ´ � ~ � � � ´ �� � � � � � ~ � µ � � � ³ � µ � �� ¶ � � � µ � �~ ³ � � � µ � �¶ � � � � � ~ �� � � � � � � � � ª ¬ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥   � £   � � � � � � � � �ª ª © � � ª « ¬ ©� « « « ® «  «ª ª « ® ª « � ¨ «« © « � ¬ © ¨ ª « � © ©  « � � ©® « « « � « ¬ « © � � ¬ ® © « ¯ « «  «� © « � � « � © © « � « ª � © ª  ©� © © ¬ � « � ¬ ©� � ©  © © ¨ © ©� � © ¯ « « « � «
� � � � � � � � � ª ¯ � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ £ � ¡ � ²   � ¥ � � � � � �ª � « � ¬ « © � © «  ª © � © ©� � « � © ¯ © � � ©� � « � ¬ © ª ¨ « � « � © « � � «ª « ¯ © � ª © � � � © � © © ª � «� ª © � � © �  « ª « ¯ © � � «� � « ¯ ¨ « � ©� � «  ¯ «  «� � « � ª ® « � ª ©Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî î á ì í ò á ì ò ïì à ï ó ó á í ïì ó á ì á î á ì ì áì ò á ì í ï à í á ï ï í ï ó áò ó á ò á ï à í ï Ý Ü ó î á ò á ï à ð áï ï ì à á ð á ì ì ï ï ï ï ïì ì á ó à á ï ïì î á ð î ï ó ïì ï ï ì ì ï á ð ï

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �ª ª « � « � © ® ©� ¯ « ¬ ¬ © ª «� ¯ « ¯ © « ¬ ©� ¯ © ª � « ª ª « ª © ª ©  ©� « � « ª « � � � « � © � ©� © ® « ¨ « ª « � « ¬ ©� « ® ® « ® «¨ © ¬ ª © � «« © � ª � © « «
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ / ' & " ( # $ % & & $9 , & ! : + ¥ # 4 , - * 5 : ! $ + 9 § & # $ % & & $] 7 0 8 @ 7 / 77 7 ' = 7 @ 7= 7 0 / 0 1 / 77 1 ] 1 ] 1 0 7 = 7 = 70 1 0 1 0 1 $ # 0 1 0 1 0 17 7 ] 1 ] 1 0 1 @ 7 0 7] 1 8 ] 1 0 7] 1 ' 8 1 / 1] 7 e A h ; / 1



ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ù � � � � ú 	 ø ù ú û û ù� ü � � � �� � 
 
� � 
 � � 
 � 
 
� 
 
 � 
 
 � � 
� � � � � 
 � � � ý 
 � 
 ý �� � 
 � � � « « © ù ø ® � « � � � ü � �� 
 � � � 
 � ü � ü 
 � �� 
 � � ý � � 
� � 
 � ü 
 ü �� ü 
 � � � � �ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ø � ö � � ö 	 ÿ � � 	� � � � � 
 � �� ý � ü ý � � 
� � � � 
 � �� � � ý 
 � ý 
 � � � 
 � 
� ü 
 � � 
 � � 
 ù ø ý � 
 ü ý � � ü 
ü � � � � 
 � � � ü � 
 ü � 
� � ü � 
 ý �ü 
 � ü � � � �� � � � 
 � � 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ú � ø � � û ÿ � � 	� � 
 � � � 
ü ý � ü ý � 
� � 
 � ý 
 
� � � ü � � � � 
 
 
 

 
 
 ù ø 
 
 
ý 
 � 
 
 � ü 
 
 
 
� � ü 
 
 
ý 
 � 
 � 
� 
 � � 
 


ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ú � ø � � û ÿ � � 	
 
 

 
 

 
 

 
 
 
 
 
� 
 
 � ü 
 � � 
 ù ø � � 
 � � � � � 

 
 
 
 
 
� � 
 � � 
� � 
 ü � 
� 
 
 � � 
ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ú � ø � � û ÿ � � 	
 � 
 � 
 

 � � � ü 

 ü � � � 

 
 
 ü 
 � 
 � � 

 
 
 ù ø 
 
 

 
 
 � � 
 � � � � � �
 
 

 
 

 
 


ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 � û � ú � � ø ù ú û û ù� 
 
 � � � � ü �� 
 � ý 
 � �� 
 ý � 
 � 
� 
 ý 
 � 
 
 � � � 
 � 
� 
 � 
 � � ù ø � 
 � 
 � 
� 
 ü � � � � 
 � � ü �� 
 � � 
 ü 
ü 
 � � 
 � 
ü 
 � � � � ü 

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } x | � z } z { | } } {� � � � � � � µ �µ � � � � � �� ~ � � ~ � � �� � � � � � ~ � � µ � µ � ¶ �� � � � µ � ~ ~ � { z ´ � ³ � � � �~ � � � � � � � ~ � � �� � µ � � � �� � � � � � �¶ � ¶ ~ � µ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �® © � « � © ® ©� « ¬ ¬ © ª «� « ¯ © « ¬ ©� © « © ® © ª © ª ©  ©� « � « ª « � � � « � © � ©� ¬ © ª � © ª © « ª « � « ¬ ©� ¯ « ® ® « ® «ª © © ¬ ª © � «ª � « � ª � © « «
� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �ª ¨ © � �  « � � ©ª � « ® ® © � � «� � «  ® « � ® ©� ¯ © ª ª © ª � © � © © ® © � © ©« « « ¨  « « ¯ © � � ® ¬ © ¨ ¯ © ¨ � ©® ©  « � � © � « � « ® «� � © ® ¬ « � «� « « ¬ ¨ © � «� ® © � � ¯ « ¬ ©

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ � � �   � � � � � � � �� � © � ª ® « « ©¨ « ¬ ª © � «� ª «  ® « « ©� ¨ « � ª © ª � © « © ¨ « ¯ ©� ¨ © � ¨ « ª � « � �  © � © © � ¬ «� « ® © ¬ © � © � © « «� © ® ¨ © � ©« © ¬ � « � © © � © ¨ « ¨ «x y z z { | } } { � µ } y � z { | } } {� � } x � � � z � � � � z � x � � x � � � � �~ � � ³ � � ~ �~ � � � � � µ �� � ´ � � � �³ � ~ � � ~ ~ � � � ~ � � �´ ¶ � � � � ´ � � { z ¶ � � µ � � µ µ �� � ~ � � � ~ µ � � ´ � µ � �~ � � � � ³ �� � � � � ~ ¶ �~ � ³ µ � µ � �
x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � | � z � � } � � � �� µ � � � � �� � � µ � � �� µ � � ~ � �� ´ � µ � � ´ ´ � � � �� � � { z � � �� � � � � � � � � � � �³ � � � � �� � � µ µ � �¶ � � � � �

x y z z { | } } { � � } y � z { | } } {x � � � � � | } } � � � | � � � z | � z � � } � � � �� � �� � �� � �� � � � � �� � � � � � � µ � { z ´ ~ � � � � ´ � �� � � � � �� � � � µ � �³ � � µ � �� � � � ´ ³ �x y z z { | } } { � ´ } y � z { | } } {z � � � � � | } } � � � | � � � z | � z � � } � � � �� µ � � � �� µ � � � �� � � � ~ �� � � µ � � � � � �� � � { z � � �� � � ¶ � � � � � � � �� � �� � �� � �
� � � � � � � � � � � � � 
 � � � � � �

� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò® Á ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ ¿ À Ã ° À ½ ° Æ Æ ¿ À Í ° À ½ ¯ Æ Æ Ã À ¿ ° À ¿ Ç Æ® ¿ ± · · µ ¤ ¥ § § � § Ë « ¨ ª « ¬  ® ¯ °´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ Ç À Á ° À ½ ® Æ Æ Ç À Ä ° À ½ ½ Æ Æ Ä À Í ° À Á Á Æ® Ç ± · · µ ¤ ¥ § § � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ Â ® ° À Ä ° À Ä Ã Ì � ¯ ° À Ã ° À ¿ Ç Æ Â ® ¯ À ¯ ° À Ã Ã Ì® Ä Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «É £ ¶ · ¡ ª   Ò µ ¡     µ ± ¯ ° ¿ À Ä ¯ À ¯ ¿ ± Ì ½ ¿ À Á ° À Ã Ã Â ´ ¿ ¿ À Á ° À Í ¿ ´® Ã Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ð · ª µ ¨ Ó ¸   Ò µ ¡     µ � ¯ ° À ¿ ° À Ä Í � Æ Í À ¿ ° À Á ¯ Æ Æ ¯ ° À ° ° À Ç ® Â® Í Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «� ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ � ¯ Ä À Í ° À Ã ° Â � ¯ Ç À ¿ ° À Ç ¿ � Â ® ¯ À Í ° À Í ¯ Ì½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Ç À ° ° À Ã Í ´ Æ Ä À Ä ° À ¿ ® Æ � ¯ Á À Ä ° À Ã Ç Ì½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À ® ° À Ç Á Æ Æ ¿ À Á ° À Á ® Æ Æ Ç À Á ° À ¿ Ç Æk l m n o 	 q p q �· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø � ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À ° ° À Ä Ç � Æ Á À Á ° À ½ ½ Æ Æ ¿ À ½ ° À Á Ã Æ½ ® Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ � ¯ ¿ À Ä ° À Ã Í Ì Æ Ä À Ã ° À Á Í Æ Æ ¯ ° À ® ° À Ç Ä Â½ ½ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   ª ¡ · £   Ò µ ¡     µ Æ Ç À Ç ° À ¿ Ã Æ Æ Ç À ° ° À ½ Ç Æ � ¯ ¯ À ½ ° À Ä ° �½ Á Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¸ ª § ¨ ª « � § Ë « Â ® ® À Í ° À Ã Ã Â � ¯ Ç À ½ ° À Ç Ä � Â ® Ä À Á ° À Í ® Ì½ ¿ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¹ · £ © ·   � § Ë « Æ Ç À Ä ° À Á ¯ Æ Æ Ä À ¯ ° À Á ® Æ � ¯ ° À Ç ° À Ç ¿ Æ½ Ç ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ® À °   � ¯ ¯ À Ã   Â ® Ç À ½  ½ Ä ¹ · £ © ·   � § Ë « ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ Æ ° À °   Æ ° À °   Æ ° À °  Ä � Å Ô � �   � Û � � � � ¤ � � � �Ä � Å Ã Â ¶ ¬ Ø ± Û Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä ³ Å � � � ± � » �   � � Á � � � � � � � � � ¤ � � � �Ä ´ Å � Â � ¬ Ø ± Û � � � � � � � ¤ � � � � Â   Ü   ¤ � � � � � � � � Á   � � � � ¬ � � � � � º ± � � � � ¤ �± �  � ¤ � Þ ß { à à á x â y r t { u � � u ã �ç Ç è É é ê è ë Ê å � ì E � � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê å î Ì Ë Ì � ± « ° î Ì Ë Ì � î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ øð í � ª £ ¡ ¨ ø » w ø � ñ µ � ¨ £ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ ¹� � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « °Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ¥ ¨ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ Ã ¹ Ä º Å ¾ þ ° ª � ¥ « ¶ £ ¬ ¡ » Ä ¦ ¡ ±  ¬ � ª � ± « ° Ã ¹ Ä º Å ¾½ ° ª � ¥ « ¶ £ ¬ ¡ � Ä ¦ ¡ ±  ¬ � ª � î µ ¥ £ ¥ ¶ ± £ ¥ � « ¨ ± � ¡ � ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ´Ð � ø û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ö¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì è ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì è � ÷

Ð � ø À Ð



ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û û ÿ � � � � 
 � þ � ú � � � ø
 
 � ý �
 
 � � 

 
 � � �� � � ý 
 � � 
 
 
 
� 
 � 
 � 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û þ ÿ � � � � 
 � þ � ú � � � ø� 
 � � � 
� 
 � � 
 
� � � � � 
 

 
 
 � � � � 
 
 � ý �
 
 
 ù ø � 
 � 
 � 

 
 
 � 
 � 
 � 
� 
 � � 
 
� 
 � 
 
� 
 � 
 � 


ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û � � � ù � � � � ÿ � � 	� 
 � 
 � 
� 
 � � � 
� 
 � � � �� 
 � � � 
 � 
 � � � 
� � � � � � � ý � ù ø � � 
 � � 
 � ü �� 
 
 � 
 ý � � � 
 � � � � � 
� � � � � � �� � ü 
 � � 
� 
 
 ü 
 � � �ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ û ö ù þ � ú ù � ø ù ú û û ù � � � ù � � � � ÿ � � 	
 
 

 
 

 
 

 
 
 
 
 
� � 
 � ý 
 � � 
 ù ø � � 
 � � 
 ü � 
� ý 
 � 
 � � ü � � ý 
 � ü � � ü �� � 
 
 � � �� � 
 
 � 
 
� � � 
 � � 

ö ÷ ø ø ù ú û û ù ü 
 û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 ø � û � 	 � ö ø ù ú û û ù� � � � � � � � 
� 
 � � ü � � �� � 
 � � � � 
 
� � � � � 
 ü � � � � � � � �� � 
 � � 
 ü � � ù ø � � 
 ü � 
 ü � �� 
 ý � � 
 � � � � 
 � � 
 
ý � � � � � 
 �ý � � ý � � � 
� ü 
 ý � � � ü 


ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ù� � û ö � � � ø ÿ � � 	 � û � ú � � ø ù ú û û ù� 
 
 � � � � ü �� 
 � ý 
 � �� 
 ý � 
 � 
� 
 ý 
 � 
 
 � � � 
 � 
� 
 � 
 � � ù ø � 
 � 
 � 
� 
 ü � � � � 
 � � ü �� 
 � � 
 ü 
ü 
 � � 
 � 
ü 
 � � � � ü 


� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � ~ � �� � ~ � �� ~ � ³ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � �
x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � � ~ � � � � � | � � � z¶ � ~ ³ � �� � ~ � � �� � � ~ � � �� � � ~ ¶ � ~ � � ~ ³ �� � � { z � � � � � �� � � � � � � � �� � � � � �� � ´ � �� � � � � �

x y z z { | } } { µ � } y � z { | } } {� · } � { � � x � � � } � � � { · � � � � � � �� � ~ � ~ �~ � ~ � � �� � ~ � � �� � � � � � � � ~ � ~ �~ � � � � � � ³ � { z ~ � � � � � ~ � �� � � µ � ¶ � ~ � � ~ � � ~ � �¶ � � � ~ ³ �µ � � � ~ � �� � � � � ~ ´ �x y z z { | } } { µ ´ } y � z { | } } {� } x { � � | { · z { | } } { � � � { · � � � � � � �� � �� � �� � �� � � � � �~ ~ � � ³ � ~ ~ � { z ~ � � � ¶ � � ~ �~ ³ � ~ ~ � ~ � � µ ³ � ~ µ � ~ � �~ ~ � � ~ � �~ ~ � � ~ � �~ ³ � � µ � �
Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî î á ì ò ó ï ì ò ïì à ï í á ï í ïì ó á ð ï ï ì ì áì ò á ì í ï à í á ï ï í ï ó áò ó á ò á ï à í ï Ý Ü ó î á ò á ï à ð áï ï ì à á ð á î ð á î î á î î áì ì á ï í ï î î áì î á í í á î ò áì ï ï ñ ð ï î ï á

� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �ª ª « � « � © ® ©� ¯ « ¬ ¬ © ª «� ¯ « ¯ © « ¬ ©� ¯ © ª � « ª ª « ª © ª ©  ©� « � « ª « � � � « � © � ©� © ® « ¨ « ª « � « ¬ ©� « ® ® « ® «¨ © ¬ ª © � «« © � ª � © « «

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q ô· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ ø ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ ø¹ · ¸ µ   Ä Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Á À Ä ° À Ã Ä Ì Æ Ä À Ç ° À ¿ ° Æ � ¯ ½ À Ä ° À Ã Ç Ì½ ¯ Ê §   ª · ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À ® ° À Ç Á Æ Æ ¿ À Á ° À Á ® Æ Æ Ç À Á ° À ¿ Ç ÆÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » £ Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » £ � ¯ ¯ À ¯   Æ Ã À Ã   � ¯ ° À ®  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ¯ À ½ ° À Á Ç Æ � ¯ ° À Ç ° À ½ Í Æ � ¯ ° ° À Á Ä ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « Â ® Ã À Á ° À Ã Ã Æ � ¯ ° À Á ° À Á ¿ Æ Æ Í À Ä ° À Á Ã Æ¼ ¯ ¾ Ì   § ¨ ³ Î ¬ ª £   © · ª « £¼ ® ¾ Ï Â Ð Ñ É Ò Î Ï ¥ Ó ¤ ² ¨ ³ Â ¨ » ¨ © ¥ µ ³ Ð ¨ ª ¸ ¨ § Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  ¼ ½ ¾ Õ ª  Ò ¥ Ó ª ¨ § ¥ Ö   « ¬ ª µ   ¡ £   © µ ¥ · ª¼ Á ¾ ¬ Â Õ Ñ É Ò Î ¬ ª µ   ¡ £   © µ ¥ · ª Â ¨ » ¨ © ¥ µ ³ Õ µ ¥ § ¥ Ö ¨ µ ¥ · ª Ñ   Ë   § · Ô Ò   ¡ Ë ¥ ©  Ò · ¸ ¡ ©   Ù Ú � Û Û Ü Ý v � y � � � Þ } � � �ç Ç è É é ê è ë Ê � ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì è î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ ø ð í � ª £ ¡ ø ¹ ñ ± ¯ ¯¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ¹ � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´

Ð � ø í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ì¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í õ ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í õ � ÷ç Ç è É é ê è ë Ê � �¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í Í ì ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í Í � ÷

Ð � ø ù Ð



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


ö ÷ ø ø ù ú û û ù � 
 û ÷ þ ø ù ú û û ù� � � ú û � � � ö � � ö ÿ � � 	 ÿ ú � ö � � ú 	 ø ù ú û û ù� � � � 
 
 � � 
� 
 � � � 
 � 
� � � � ý � � �� � � � � � � 
 � � � 
 � 
 � ü �� � � � � 
 � � 
 ù ø � ý 
 � ü 
 � � 
� 
 � ü 
 � 
 
 � 
 � 
 
 � � 
� 
 
 � ý � � � �� 
 � � 
 � 
� � � � � � � � ü 


� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù ü ý û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø ÿ ú � ö � � ú 	 ø ù ú û û ù
 
 

 
 

 
 

 
 
 
 
 

 
 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 


x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � µ � � � µ �� � � � � � ´ �� � � � � � ´ �� ´ � � � � ~ � � � � � � � � � µ �� � � µ � � � � � { z µ � � µ � � � � �¶ � ~ µ � ~ � � � � � � � � � � �� � � � ³ � � � �³ � µ ´ � � � �� � � � � O � � µ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùø ÿ � � � � ú û û þ � � ú � � � ø � ø ÿ � ú ö û ø ù ú û û ù� 
 � � � � � �ü � 
 � � � � 
� � � � � � � 

 
 
 � � 
 � � 
 � � �ý � � � � 
 � � � ù ø � � � � � � 
 � � � �� � � � ý 
 ü 
 
 � � � 
 � 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùö ÿ � � � � ú û û þ � � ú � � � ø � ø ÿ � ú ö û ø ù ú û û ù� 
 
 � 
� 
 
 � 
� 
 
 � 
� 
 � 
 � 
 ý 
 � 
 ý �� � � � � � � � � � � � ù ø � � � � ý � � � � � �
 
 
 
 
 
� � 
 
 � � �ü ü 
 
 � � 
� � � 
 � � �ö ÷ ø ø ù ú û û ù � ü û ÷ þ ø ù ú û û ù� � � ú û � � � ö � � ö ÿ � � 	 � ø ÿ � ú ö û ø ù ú û û ù� � ü � � � � 
� 
 
 � � 
 ý 
ý 
 � 
 
 ý 
� ü 
 � 
 
 � 
 � � ý � � � 
 � � 
� � � � � � � � � � � ù ø � � � � � � 
 � � �� � 
 � � 
 � � � � � 
 ý � � ü 
� � � � 
 � � � �� � 
 � � 
 � 
 
� ü 
 � � � � � ü 


ö ÷ ø ø ù ú û û ù � 
 û ÷ þ ø ù ú û û ù� � � ú û � � � ö � � ö ÿ � � 	 ÿ ú � ö � � ú 	 ø ù ú û û ù� � � � 
 
 � � �� 
 � � � 
 � � �� � � � ý � � � 
� � � � � � � 
 � � � � � � � � � 
� � 
 � ý � � � � ù ø � � � � � � � 
 
� 
 � ü 
 � 
 
 � 
 � 
 
 � � 
� 
 
 � � 
 � � �� 
 � 
 
 � 
� � � � � � � � ü 


� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ � } y � z { | } } {� � � | } � � � x � � x � � � � � | � x � � | � z { | } } {� � � µ � � � � �� � � � � � ~ � �� � � � � � ~ � �� ´ � � � � ~ � � ~ ³ � ~ ´ � � � �� ³ � ~ µ � µ ³ � { z ~ � � ~ � � µ ´ �¶ � ~ µ � ~ � � � � � � � � � � �� � � � � � � � �³ � � ~ � � � �� � � � � O / � µ �
� � � � � � � � � � � � � � � � � � � �� � �   ¡ ¢ � � � � £ ¤ � £ ¥ ¦ � § � � § � � � � � � � � �¨ ¡ ¡ ¨ ¡ © ª «� © ¡ ¨ ¡ ¬ � «¬  ¡ ¨ ¡ ¬ ª ¡« « « ¬ � « ¨  ¡ ¨ ¡ ¡® ¡ «  « ¡ � « © ¡ � � � © © « � « � ¡ � © ® ¡ � ¡ � ª « © « « ¬ ¡ � « � «« « «« « «« « «

x y z z { | } } { µ ~ } y � z { | } } {x � � � � � | } } � � � | � � � z � z � � | x } z { | } } {� � � � �� � � � �� � � � �� � � � � � � ³ � � ¶ � � ³ �� � ¶ � � ~ ´ � � R Q � { z � R � / ³ � � � � R /� � � � � �~ � � � ~ � �� µ � � ~ � �µ � � � ~ � �. / 0 0 1 2 3 3 1 4 F 3 / 6 0 1 2 3 3 1¯ < ° 2 3 ¯ ± < . = @ . 7 ¯ ² ³ @ 0 7 @ 2 . 3 0 1 2 3 3 1C : F B : E 5 :E E A : C : G AD : : A : G AE F : E A : E E A E G : E 5 A E F AG D A E E : A E : A A 1 0 E : : : D A A E A E A5 B : 5 C A 5 : : E F A E E A E 4 A5 C A C 5 A E 5 :5 : A 4 B A E E AF 4 A E E F : E 4 A

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q r b· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í » ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã Æ Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ Ã � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £            ½ Í � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £            Á ° � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « � ¯ ¯ À ® ° À Ç ® Â � ¯ ° À ¯ ° À Á ¿ � � ¯ Ä À Ç ° À Ã Ã ´Ä � Å Ô � �   � Û � � � � ¤ � � � �Ä � Å Ã Â ¶ ¬ Ø ± Û Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä ³ Å � � � ± � » �   � � Á � � � � � � � � � ¤ � � � �Ä ´ Å � Â � ¬ Ø ± Û � � � � � � � ¤ � � � � Â   Ü   ¤ � � � � � � � � Á   � � � � ¬ � � � � � º ± � � � � ¤ �± �  � ¤ � Þ ß { à à á x â y r t { u � � u ã �k l m n o 	 q p q r r· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í ´ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã � Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É ÒÁ ° � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « Â ® ¯ À Í ¯ À ° ° Ì � ¯ ¯ À ° ° À ¿ Á Â Ì ½ Ä À ® ¯ À ® ¯ ± uÁ ¯ É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ Ò · ¸ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ ½ À Ä ° À Ã ½ Ì Â ® ° À Í ° À Í ½ � Ì ½ Ä À ° ¯ À ° ° ´Á ® É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª « ¬  ¿± ¡     ² ¨ ³ � · ¡ µ ¤ ¶ · ¸ ª «¹ ¨ º » £ � ¯ Á À Ä ° À Ä ¿ � � ¯ ® À ¯ ° À Ä ° � � ¯ Í À ½ ° À Ã Í ÌÁ ½ É £ ¶ · ¡ ª   Ò µ ¡     µ ¨ ª «Ñ ¨ ¸ ¡   § Â ¨ ª ³ · ª � § Ë « Ì Á ® À ½ ° À Í Ã ´ Â ® ¿ À ® ° À Ã ° Ì ´ Ç Ç À ½ ¯ À ° ½ ±Ä � Å Ô � �   � Û � � � � ¤ � � � �Ä � Å Ã Â ¶ ¬ Ø ± Û Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä ³ Å � � � ± � » �   � � Á � � � � � � � � � ¤ � � � �Ä ´ Å � Â � ¬ Ø ± Û � � � � � � � ¤ � � � � Â   Ü   ¤ � � � � � � � � Á   � � � � ¬ � � � � � º ± � � � � ¤ �± �  � ¤ � Þ ß { à à á x â y r t { u � � u ã �ç Ç è É é ê è ë Ê å � ì E � � ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì Í õ ± « ° Æ Ç È É Ê î Ì Ë Ì Í Í î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡í ð í � ª £ ¡ ¨ í » Ð í � ñ µ � ¨ £ � ¸ £ ¬ ¡ ¨ £ ª ° ² ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Äº Å ¾ § � � © ¡ £ £ ¡ � î ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ ´ ¤ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¡ ï ª ¥ � ¥ « ¶ µ ¥ £ ¥ ¶ ± £ ¥ � « ¨¥ « ¢ ¯ ª ° ¡ ¨ Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ± « ° º ± ª � ¡ ¯ ¹ ± « ² � « � ¯ ³ ° ð í � ª £ ¡ í � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Äº Å ¾ ½ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¨ ¸ � � £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¸ Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ± « ° º ± ª � ¡ ¯ ¹ ± « ² � « � ¯ ³ ° ¥ ¨� ¡ ¢ � µ µ ¡ « ° ¡ ° ª « ° ¡ � ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ´
Ð � í û Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ç Ç è É é ê è ë Ê � ö¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î � Ä ð û Ð ü ñ £ ª � « µ � ³ ¡ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ î ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ «ò ó ô è õ Ê î Ì î Ì Í Î ì ± « ° ò ó ô è õ Ê î Ì î Ì Í Î � ÷ þ � � ¢ � µ ¦ ± � ¥ ¨ � « £ ¬ ¡ ð � ¹ ½ ñ ú ¡ ± � Á é ¿ û £ ª � « µ � ³ ¡ µ ¡ « £³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì î Ì Í Î ö ± « ° ò ó ô è õ Ê î Ì î Ì Í Î ý ÷

Ð � í À Ð



ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û û ÿ � � � � 
 � þ � ú � � � ø
 
 � ý �
 
 � � 

 
 � � �� � � ý 
 � � 
 
 
 
� 
 � 
 � 
 ù ø 
 
 

 
 
 
 
 

 
 

 
 

 
 

ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û þ ÿ � � � � 
 � þ � ú � � � ø� 
 � � � 
� 
 � � 
 
� � � � � 
 

 
 
 � � � � 
 
 � ý �
 
 
 ù ø � 
 � 
 � 

 
 
 � 
 � 
 � 
� 
 � � 
 
� 
 � 
 
� 
 � 
 � 


ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ � û � ù � � ö 	 � � û � � � ù � � � � ÿ � � 	� 
 � 
 � 
� 
 � � � 
� 
 � � � �� 
 � � � 
 � 
 � � � 
� � � � � � � ý � ù ø � � 
 � � 
 � ü �� 
 
 � 
 ý � � � 
 � � � � � 
� � � � � � �� � ü 
 � � 
� 
 
 ü 
 � � �ö ÷ ø ø ù ú û û ù � � û ÷ þ ø ù ú û û ùþ û ö ù þ � ú ù � ø ù ú û û ù � � � ù � � � � ÿ � � 	
 
 

 
 

 
 

 
 
 
 
 
� � 
 � ý 
 � � 
 ù ø � � 
 � � 
 ü � 
� ý 
 � 
 � � ü � � ý 
 � ü � � ü �� � 
 
 � � �� � 
 
 � 
 
� � � 
 � � 

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � z · } � � � x z { | } } {� ´ � � 0 O / ³ �� � � � � � � �� � � ´ ³ � � � �� ~ � � µ � � ~ � µ � � � � �µ µ � ~ � � � � � { z � � � � � � � � �� � ¶ � ´ � � � � � � � � � �¶ � � ~ � � � �¶ � � ¶ � � � �� � � ¶ ³ � � � �

x y z z { | } } { � � } y � z { | } } {� � } x � � � z � � � � � } � | � � z { | } } {µ � � O � / � �~ � � � � � �~ � ¶ � � µ �~ � � � µ � � � ~ � � �� � � � � � { z � � � � � �� � � � ~ � ~ � ~ � � �~ � � ~ � � �� � � ~ � ~ �� � � � � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {³ � ´ ~ � ´ �� � µ ~ � ´ �� � ´ � � ¶ �� � � � � � � � � � � � � �� ¶ � � � � � � � { z � ³ � � � � µ µ �¶ � µ � ´ � ~ µ � � � � � ¶ �µ � � µ � ¶ �� � µ ~ � � � �� ~ � � � ~ � � ´ �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� � � � µ � �� � � � ¶ � �� ³ � � ³ � �~ µ � � � � � � � � � �� � � { z � � �µ � � � � � � � �� � � � � �� � � � � �¶ � � ´ � �x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {´ � � ³ � µ �� � � � � ´ �� ~ � � ¶ � � � �µ � µ � � � � ~ � � � � � �� ~ � � ³ � µ ~ � { z � � � � � � � � �� ´ � � � � � ´ � � � ´ � � � �� � � ~ µ � � � �� � � � µ � ´ �~ µ � ¶ ~ � � µ �

x y z z { | } } { � ~ } y � z { | } } {� � } x � � � z � � � � { � c � � | � z { | } } {� ³ � � � � / � � �� � � � ¶ � � � �� � � � µ � � µ �� ¶ � � ´ � ~ � � ¶ � � � ¶ �� � � µ ~ �   � { z R � / µ � � � ´ �� � � � � � � � � � � � �� � � µ � � ~ �� ~ � µ ´ � � �� � � ¶ ´ � � �
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {´ � � � � � ³ �´ � ~ µ � � ~ �µ � � � � � � �´ � ¶ � � � � ´ � � � � � ³ �� � � µ � � � ~ � { z ´ � � � ¶ � µ ´ �� ~ � ~ � � � � � � ~ � � ³ � ¶ �~ ´ � ~ � � � �� µ � � ¶ � � µ �� � � � ¶ � ´ �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



x y z z { | } } { µ µ } y � z { | } } {� · } � { � � x � � � } } � � � ~ � � � � � | � � � z� � � � �� � ~ � �� � ~ � �� ~ � ³ � � � � � � �� � � � � � { z � � �� � � � � �� � �� � �� � � Ú Û Ü Ü Ý Þ ß ß Ý à á ß Û â Ü Ý Þ ß ß Ýã ä ß Ú å æ ç Ü è ä é ê Ü ë ß ä ê å Ú Ü Ý Þ ß ß Ýî î á ì ò ó ï ì ò ïì à ï í á ï í ïì ó á ð ï ï ì ì áì ò á ì í ï à í á ï ï í ï ó áò ó á ò á ï à í ï Ý Ü ó î á ò á ï à ð áï ï ì à á ð á î ð á î î á î î áì ì á ï í ï î î áì î á í í á î ò áì ï ï ñ ð ï î ï á
� � � � � � � � � � � � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ ¦ �   � § ¡ � � � � � �® © � ® ¬ « ® ©� « ¯ � © ª «� « � © ¬ © ¬ ©� © « © ® © ª © ª ©  ©� « � « ª « � � � « � © � ©� © ® « ¨ « ª « � « ¬ ©� «  � © ® «¨ ©   « � «« © � � ¬ « « «

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &

! " # # $ % & & $ @ 7 & " ( # $ % & & $( > & + $ , + ! * + - & ( 4 ) . / 0 1 2 ( 3 % + 5 6 #' 1 / 8 1 1\ 7 / = 7 10 0 7 / 7 1 11 1 1 / ' 7 / 1 7 / 8 71 1 1 $ # 0 1 0 1 0 11 1 1 0 1 0 1 0 10 1 0 0 7 10 1 ] 1 10 1 0 0 1 1
! " # # $ % & & $ @ \ & " ( # $ % & & $( > & + $ , + ! * + - & 2 : : $ > ) , , 4 , - *0 1 / 1 / 7/ 1 / 7 0 10 1 / 7 0 70 7 0 7 0 1 0 1 / 7 / 1/ = 7 0 \ 7 0 8 1 $ # / \ 7 0 \ 1 / 7 10 1 1 @ 7 ' 7 / \ 1 / 7 1 / \ 7' 7 0 7 / 8 1@ 7 = 1 / = 10 1 1 = 1 / ] 7! " # # $ % & & $ @ ] & " ( # $ % & & $( & ! $ ( : % $ > # $ % & & $ 2 : : $ > ) , , 4 , - *1 1 11 1 11 1 11 1 1 1 1 1/ / 7 0 8 1 / / 1 $ # / 1 1 0 ' 1 = / 7/ 8 7 / / 1 / 7 1 @ 8 1 / @ 7 / \ 1/ / 7 1 / \ 1/ / 7 1 / 1 7/ 8 1 1 @ \ 7



� � � � � � � � � � ª � � � � � � � � �� � � �   ¡ ¢ � £ � ¤ ¥ � ° ± ²   � ¥ � � � � � �¨ © « � ª ª © � � ©� ¬ « ¨ ¯ « � � «ª « © ® � � � � ª� « « �  © ª  ª � © © ® ©  ª« « « ¨  « « � ª � � ® ¬ © ¨ ¯ © � ® ª® ©  « ¯ � � « � « ® �� � © « � © � «� « « «  © � «� � ® ¬ ¯ © ® ©
x y z z { | } } { µ ¶ } y � z { | } } {z � x � } | x � x � � | � � � { � c � � | � z { | } } {³ � µ ¶ � � � �³ � � ³ � ~ � �µ � � µ � � � �´ � � � � µ � ~ ³ � ~ ¶ � � µ �´ � � � � � ´ µ � { z ³ ³ � ´ ~ � � � �� � � ~ ~ � � ´ � � � � ~ ~ � � � �� µ � � µ � ´ �� ´ � � � � � ´ �� ¶ � � � � ¶ �

x y z z { | } } { µ ³ } y � z { | } } {z � x � } | x � x � � | � � � � � x � } | z · � � � � � �� ¶ � ´ ³ � �� � � � ³ � �µ � � � � � �� ~ � � � � � ¶ � � � �� � � { z � � �� � � � � ´ � � � �´ � µ ¶ � �¶ � � � � �� � � ¶ � � �x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � z · } � � � x z { | } } {� µ � ¶ ´ � ³ �� � � � � ´ �� � ¶ � � ¶ �¶ � � � � � � ´ � � � � � �µ � � µ � � � � � { z ´ � � µ µ � µ µ �� � � µ � ´ � ~ ¶ � � µ � � ¶ �� � µ ³ � � � �� � � ´ � � � �� ~ � � � ~ � � ´ �
x y z z { | } } { � � } y � z { | } } {z � x � } | x � x � � | � � � � | � x � � | � z { | } } {¶ � ´ ¶ � � �´ � µ � � ´ �� � � � ´ � � � �µ � � � � � � ~ � � � � � �� � � ~ µ � � � � { z � ¶ � ~ � � µ � �� � � ~ � � ~ ¶ � ¶ � ¶ � � � �~ µ � ~ ´ � � ~ �~ � � µ � � � � �� � � ³ ~ � � � �

� � � � � � � � � � � � � 
 � � � � � �
� � � � � ! � � � � �  � �" � � � # � � � � � ! � � � � �  � �" � � � # � �$ % &'( % & ) * &'+ * & + * &', * & $ % &'( % & ) * &'+ * & + * &', * &



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q p q r à· « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨ ð í � ª £ ¡ í ¹ ñ¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨ Ð ¾ ¥ £ ¡ í¹ · ¸ µ   Ã Â Æ Ð Ð ¬ Ì  Ì Æ � ¼ ¯ ®  ® ¦ Ð ¾ ¦ Ð¬ ª µ   ¡ £   © µ ¥ · ª � Ø � ¨ º   Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò Ï Â ÐÑ É Ò Ï Â ÐÌ   § ¨ ³ Ï Â Ð× Ø Â ¬ Â ÕÑ É Ò½ ° Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «Ò ¤   § « · ª Ò µ ¡     µ � ¯ Á À Ä ° À Ã Ä Ì Æ Ä À Ç ° À ¿ ° Æ � ¯ ½ À Ä ° À Ã Ç Ì½ ¯ Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «¦   · ¡ ¥ ¨ Ò µ ¡     µ Æ Ç À Ç ° À ¿ Í Æ Æ Í À ° ° À ½ Í Æ � ¯ Ç À Í ° À ¿ ½ Æ½ ® Ê §   ª É ¨ ¢ £ � § Ë « ¨ ª «C ¸ D Ô · ¡ « Ò µ ¡     µ Ì Á ° À ¯ ¯ À ¯ ° ´ Æ Ã À Í ° À Ç ½ � � ¯ ¯ À ¯ ° À Ã ¯ ÂÁ Á Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³´ ¨ £ µ ¶ · ¸ ª « ¹ ¨ º » Æ °   Æ °   Æ °  Á ¿ Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª « ¬ ® ¯ ° ± ¡     ² ¨ ³Å   £ µ ¶ · ¸ ª « ¹ ¨ º » � ¯ ¯ À ¯   Æ Ã À Ã   � ¯ ° À ®  Á Ç Å ¤   ¨ µ § ¨ ª « Æ Ë   ¨ ª «± · · µ ¤ ¥ § § � § Ë « � ¯ ¯ À ½ ° À Á Ç Æ � ¯ ° À Ç ° À ½ Í Æ � ¯ ° ° À Á Ä ÆÁ Ä Å   ª µ ² · ¡ µ ¤ Ò µ ¡     µ ¨ ª «± · · µ ¤ ¥ § § � § Ë « Â ® Ã À Á ° À Ã Ã Æ � ¯ ° À Á ° À Á ¿ Æ Æ Í À Ä ° À Á Ã ÆÁ Ã C ¸ D Ô · ¡ « Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Ì Á ° À ¯ ° À Ã ° Â Â ½ Á À Ä ° À Ã ° � Â ½ Á À Ã ° À Ä ¿ ÂÁ Í Ñ ¨ ª ¢   ¡ £ ¤ ¥ º � § Ë « ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Æ Ã À Ç ° À ¿ Ä Æ Æ Ä À Ã ° À Á Ä Æ Æ Í À Ç ° À ¿ ¿ Æ¿ ° Ò ¤   § « · ª Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Â ½ Á À Ã ° À Ã ° Â Â ® Á À ½ ° À ¿ Á Æ ´ ¿ Ã À ¯ ¯ À ° ½ ´¿ ¯ � ¡ ¨ ª Ô · ¡ « Ò µ ¡     µ ¨ ª «Ò ¨ ª ±   ¡ ª ¨ ª « · ¹ · ¨ « Ì ½ Ã À ° ° À Ã Í � Â ½ ° À Ä ° À ¿ ¯ Æ ± Ã Á À ° ° À Í Í ÌÄ � Å Ô � �   � Û � � � � ¤ � � � �Ä � Å Ã Â ¶ ¬ Ø ± Û Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä ³ Å � � � ± � » �   � � Á � � � � � � � � � ¤ � � � �Ä ´ Å � Â � ¬ Ø ± Û � � � � � � � ¤ � � � � Â   Ü   ¤ � � � � � � � � Á   � � � � ¬ � � � � � º ± � � � � ¤ �± �  � ¤ � Þ ß { à à á x â y r t { u � � u ã �ç Ç è É é ê è ë Ê � ö ì æ Ç É è å ó å» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì Ë Ì Í Î î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ú ¡ ± � Á é ¿ û ¸ � � ¾ ¥ £ ¡ í ð í � ª £ ¡ í ¹ ñ µ � ¨ £¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ � ¦ ¡ � ± £ ¥ « ¶ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ � ¸ § � � © ¡ £ £ ¡ � ¸ � � £ ¬ ¡ » Ä î Ä ¥ ° Ð ° ± ² î ± « °� Ä ¦ ¡ ±  ¬ � ª � ¨ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ¸ � � ¾ ¬ ¡ ¯ ° � « ¾ £ � ¡ ¡ £ ± « ° ¾ ± « þ ¡ � « ± « ° � í � ± ° ª « ° ¡ �¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ± « ° � � ± « ¸ � � ° ¾ £ � ¡ ¡ £ ± « ° ¾ ± « þ ¡ � « ± « ° � í � ± ° ª « ° ¡ � ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ´· « ¾ ª µ µ ± � ² î µ � ¨ £ � ¸ £ ¬ ¡ ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « ¨ ± � ¡ ¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ´Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ï ª ¥ � ¡ ° ¸ � � ¥ « £ ¡ � ¨ ¡ ¢ £ ¥ � « � ¡ �  ¨ ¬ ¥ � ¡ � ¯ ± ¢ ¡ ± « ° · Ð Á ¿ é þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ð í � ª £ ¡ ¨ ¿ » î ¿ § ñ » Ä Ã ¹ Ä º Å ¾ þ ð í � ª £ ¡ ¨ ¿ ½ î ¿  ñ » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ î » � � � ® Ã ® ² ± « °º ± �  ½ ¯ ¯ ¡ « » ³ ¡ ð í � ª £ ¡ Á � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î » Â ª ¨ ± » ³ ¡ ± « °» � � � ® Ã ® ² ð í � ª £ ¡ Á � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä î Ä ¥ ° Ð ° ± ² î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î » Â ª ¨ ± » ³ ¡± « °  ¯ ± ° ¨ £ � « ¡ ¾ £ � ¡ ¡ £ ð í � ª £ ¡ Á � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ î þ ¥ � ¨ £ ¾ £ � ¡ ¡ £ ± « °» ¯ ± µ ¡ ° ± ¾ £ � ¡ ¡ £ ^ · Ð Á ¿ é þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° í ± µ ¦ ¨ ð í � ª £ ¡ Á � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Äº Å ¾ ½ î þ ¥ ¶ ª ¡ � � ± ¾ £ � ¡ ¡ £ ± « ° ¾ í Ð ¿ � û þ � ¡ ¡ ® ± ² � ¡ ¨ £ © � ª « ° ± « ° þ ¥ ¶ ª � ¡ � ± ¾ £ � ¡ ¡ £ ð í � ª £ ¡ ¨ û » ñ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ± « ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± « ° ð í � ª £ ¡ ¨ û � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª �Ã ¹ Ä º Å ¾ ½ ± « ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ î  ¯ ¡ « � ±  ¨ � ¯ ³ ° ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ð í � ª £ ¡ À » î ü » îø » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ î Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ± « ° º ± ª � ¡ ¯ ¹ ± « ² � « ð í � ª £ ¡ í � ñ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î ¾ ¬ ¡ ¯ ° � « ¾ £ � ¡ ¡ £ ± « ° ¾ ± « þ ¡ � « ± « ° � í � ± ° ð í � ª £ ¡ í ¹ ñ® ¥ £ ¬ ± « ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ î ± « ° � � ± « ¸ � � ° ¾ £ � ¡ ¡ £ ± « ° ¾ ± « þ ¡ � « ± « ° � í � ± °ð í � ª £ ¡ í ¹ ñ ® ¥ £ ¬ ± « ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ ´ · µ ¦ � � ³ ¡ µ ¡ « £ ¨ ¥ µ ¦ ¯ ¡ µ ¡ « £ ¡ ° ° ª � ¥ « ¶¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ ± « ° ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ® ¥ ¯ ¯ µ ¥ £ ¥ ¶ ± £ ¡ ¥ ¨ ¨ ª ¡ ¨ ¥ « ¢ � ¡ ± ¨ ¡ ° © ² ± ° ° ¥ £ ¥ � « ± ¯ £ � ± ¸ ¸ ¥ ¢ ´Ð � ù é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

Ñ Ò Ó Ô Õ Ö × � Ù å 	 à Ü Ô ä à × Þ æ¤ ¬ ¡ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î ± « ° � Ä ð û Ð ü ñ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ³ � ¯ ª µ ¡ ¨ ± � ¡¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì î Ì Í ± « ° ò ó ô è õ Ê î Ì î Ì Î ÷ ú ¡ ± � Á é ¿ û » Ä ð ø Ð ù ñ î Ä · § Ð § » ú ð ¿ Á Ð Á ñ î ± « ° � Ä ð û Ð ü ñ� ± µ ¦ ³ � ¯ ª µ ¡ ¨ ± � ¡ ¦ � � ³ ¥ ° ¡ ° ¥ « ò ó ô è õ Ê î Ì î Ì ê ± « ° ò ó ô è õ Ê î Ì î Ì î ÷

Ð � ù ¿ Ð











¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ú ¡ ± � Á é ¿ û þ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ Ã ¹ Ä » « ± ¯ ² ¨ ¥ ¨þ � ¡ ¡ ® ± ² µ ± ¥ « ¯ ¥ « ¡ ¢ ± ¦ ± ¢ ¥ £ ² ± « ± ¯ ² ¨ ¡ ¨ ® ¡ � ¡ ¢ � « ° ª ¢ £ ¡ ° ¸ � � £ ¬ ¡ Á í ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ °ª £ ¥ ¯ ¥ Â ¥ « ¶ £ ¬ ¡ µ ¡ £ ¬ � ° ¨ ± ¨ ° ¥ ¨ ¢ ª ¨ ¨ ¡ ° ¦ � ¡ ³ ¥ � ª ¨ ¯ ² ± « ° ª ¨ ¥ « ¶ £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¶ ¡ � µ ¡ £ � ¥ ¢ ¨ ´ ¤ ¬ ¡ � ¡ ¨ ª ¯ £ ¥ « ¶Ã ¹ Ä º Å ¾ ¸ � � £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ � ¸ ¡ ± ¢ ¬ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ± « ± ¯ ² Â ¡ ° ¥ ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Êî Ì î Ì Í ´k l m n o 	 q 	 q rþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � �� � � ¡ � ¢ � � � £ �   ¤ � ~ © ¥ © ¦ � ¥ � � ~ ª ¥ � ¦§ � � � � � ¨ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � �� � � ¡ � ¢ � � � £ �   ¤ � � ~ ¥ � � ~ � ¥ � ¦ ~ · ¥ ~ �« � � � � � � � � � � � � � � ¬ � � ¤ � � � � � � �  �   � � � � � � � � �� � � � � � � � � � � � � � ® ~ � ¥ � ¦ ~ � ¥ � ¦ � � ¥ · �¯ � � � � � ¨ � � � � � � � � ¬ � � ¤ � � � � � � �  �   � � � � � � � � �� � � � � � � � � � � � � � ® � © ¥ · � ~ � ¥ � ¦ ~ � ¥ � ¦° � � � � � � � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¶ �  � �   � �± � � � � � ® ~ � ¥ � ¦ ~ � ¥ · ¦ ~ · ¥ � �¸ � � � � � ¨ � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¶ �  � �   � �± � � � � � ® � © ¥ © � ~ � ¥ � ¦ ~ ª ¥ ª ¦¹ ± ² � � ³ ´ � � � � � � � � � ±   � ²   º   � � � � �   � � µ � »  � � �  ± � � � � � � · ¥ © µ ~ · ¥ ~ � � � ¥ � �¼ ± ² � � ³ ´ ¨ � � � � � � � � ±   � ²   º   � � � � �   � � µ � »  � � �  ± � � � � � ~ · ¥ � � ~ � ¥ ª ¦ � ~ ¥ · �½ ± ² � � ³ ´ � � � � � � � � � � ¢ � � � � � � µ � �   � � ±   � ²   º   � �� � � ® � ª ¥ � µ ~ � ¥ � ¦ � � ¥ � �� ¾ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � � � � � � µ � �   � � ±   � ²   º   � �� � � ® � � ¥ · � � ~ ¥ � � � · ¥ � µ� � � � � � � � � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¬   ¡ � � � � ® © � ¥ · � � ª ¥ © µ © © ¥ � µ� § � � � � � ¨ � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � ¬   ¡ � � � � ® © ª ¥ © � © · ¥ ~ � � ~ ¥ ~ �� « � � � � � � � � � � � � � � � ¢ � � � ¿ � À µ � �   � � � � � � � �   � �� � � �  � ® � © ¥ � � � � ¥ · � � ª ¥ � µ� ¯ � � � � � ¨ � � � � � � � � � ¢ � � � ¿ � À µ � �   � � � � � � � �   � �� � � �  � ® ~ � ¥ � ¦ ~ ª ¥ ª ¦ ~ · ¥ � ¶ �� ° � � � � � � � � � � � � � � � � � � � �   � � � � � �  �   � � � Á  �  � � � �  � ® � � ¥ � � � ~ ¥ · � © ~ ¥ © µ� ¸ � � � � � ¨ � � � � � � � � � � � � � �   � � � � � �  �   � � � Á  �  � � � �  � ® � � ¥ © � � � ¥ ~ � � � ¥ � �� ¹ � � � � � � � � � � � � � � � � � ¡ � ¢ � � � £ �   ¤ �   � � µ � � � ¢ � � � � � � � ® ~ � ¥ © ¦ ~ � ¥ � ¦ � � ¥ � �� ¼ � � � � � ¨ � � � � � � � � � � � ¡ � ¢ � � � £ �   ¤ �   � � µ � � � ¢ � � � � � � � ® � � ¥ � � ~ � ¥ ª ¦ ~ � ¥ � ¦� ½ � � � � � � � � � � � � � � � � » � � � � Â � � � � Ã � � Ä ± ² � � Ã � � Å  � � � ¢ � ± ² � � µ � � Ä Æ � � � �   � � µ � � Å ~ © ¥ · ¦ ~ © ¥ ª ¦ � © ¥ � �§ ¾ � � � � � ¨ � � � � � � � � � � » � � � � Â � � � � Ã � � Ä ± ² � � Ã � � Å  � � � ¢ � ± ² � � µ � � Ä Æ � � � �   � � µ � � Å Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É§ � ± ² � � Ê � � � � � � � � � ¢ � � � � � � µ � �   � � ¶ �  � �   � �± � � � � � ® · ¥ ª � ~ � ¥ ~ ¦ ~ · ¥ ª �§ § ± ² � � ± � � � � � � � � � ¢ � � � � � � µ � �   � � ¶ �  � �   � �± � � � � � ® � � ¥ © µ · ¥ � � ~ ~ ¥ � ¦§ « ± ² � � Ê � � � � � � � � ¶ �  � �   � � ± � � � � �   � � � ¢ � ± ² � � ³ ´µ � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É§ ¯ ± ² � � ± � � � � � � � � ¶ �  � �   � � ± � � � � �   � � � ¢ � ± ² � � ³ ´µ � � ® © � ¥ ª µ ~ � ¥ ª � ~ © ¥ � ¦Ð � ù ü Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q 	 q r q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q§ ° ± ² � � ³ ´ � � � � � � � � � � ¢ � ± ² � � µ � �   � � µ � »  � � �  ± � � � � � ® � � ¥ � � ~ � ¥ � ¦ � � ¥ � �§ ¸ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � µ � »  � � �  ± � � � � � ® � � ¥ © � � ~ ¥ � � � � ¥ ~ �§ ¹ ± ² � � ³ ´ � � � � � � � � � � ¢ � ± ² � � µ � �   � � Æ � � � �   � �� � � �  � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É§ ¼ ± ² � � ³ ´ ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � Æ � � � �   � �� � � �  � ® � � ¥ � � � � ¥ � � © � ¥ � µ§ ½ ± ² � � ³ ´ � � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � �£   ¤ � º � ¤ � � � ® © � ¥ � µ � � ¥ � � � � ¥ ~ �« ¾ ± ² � � ³ ´ ¨ � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � �£   ¤ � º � ¤ � � � ® © ª ¥ · � © � ¥ � µ © � ¥ � �« � ± ² � � ³ ´ � � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � � � ¢ � � �À µ � � � �   � ® � � ¥ · µ � ~ ¥ � � � � ¥ � ·« § ± ² � � ³ ´ ¨ � � � � � � � � ±   � µ � � �   � � � ± � � � � �   � � � ¢ � � �À µ � � � �   � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É« « � � À ± � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � � � � � � � �� � � �  � ® © � ¥ ~ µ © ª ¥ � � © � ¥ © �« ¯ � � À Ê � � � � � � � � � ¢ � ± ² � � ³ ´ µ � �   � � � � � � � � �� � � �  � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É« ° � � À Ê � � � � � � � � Ê � � � ¢ Ã � � � � � � � � �   �   � � ² � � ¤ � �� � � � � Æ � � � �   ¡ � � � � � ® � © ¥ � � � ª ¥ � µ � � ¥ ª µ« ¸ � � À ± � � � � � � � � Ê � � � ¢ Ã � � � � � � � � �   �   � � ² � � ¤ � �� � � � � Æ � � � �   ¡ � � � � � ® � � ¥ ~ µ � ~ ¥ � � ~ � ¥ © �« ¹ � � À ± � � � � � � � � ± ¢ � � � � � ± � � � � � � ¬    � � � Â   � � � � � � � �  � � � ¢ � ± ² � � Ö � µ � � Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É« ¼ � � À Ê � � � � � � � � ± ¢ � � � � � ± � � � � � � ¬    � � � Â   � � � � � � � �  � � � ¢ � ± ² � � Ö � µ � � ® � ~ ¥ � � � © ¥ � � ~ � ¥ © �« ½ � � À ± � � � � � � � � � ¢ � ± ² � � Ö � µ � �   � � � �   � º � � �± � � � � � ® ¸ · � � ¥ � · ª � ¥ � ·¯ ¾ � � À Ê � � � � � � � � � ¢ � ± ² � � Ö � µ � �   � � � �   � º � � �± � � � � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É¯ � � � � � � � � � � � � � � � � ¢ � ± ² � � µ � �   � � ¶ � � � � � � �� � � �  � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É¯ § � � � � � ¨ � � � � � � � � � ¢ � ± ² � � µ � �   � � ¶ � � � � � � �� � � �  � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É¯ « � � � � � � � � � � � � � � � ¢ �   � �   � � � � �   � � ±  � �   � �� � � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É¯ ¯ � � � � � ¨ � � � � � � � � � ¢ �   � �   � � � � �   � � ±  � �   � � � � � � ® ~ � ¥ ~ � ~ ~ ¥ � ¦ ~ � ¥ � ¦¯ ° � � � � � � � � � � � � � � � ¢ �   � �   � � � � �   � � µ � � � ¢ � � �� � � � � Ø � � � � � � ± � � � � � ® ~ ª ¥ � ¦ ~ � ¥ � ¦ © � ¥ � µ¯ ¸ � � � � � ¨ � � � � � � � � � ¢ �   � �   � � � � �   � � µ � � � ¢ � � �� � � � � Ø � � � � � � ± � � � � � ® ~ · ¥ � � ~ � ¥ ~ ¦ � � ¥ · �¯ ¹ � � � � � � � � � � � � � � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � �� ¢ � ± ² � � � Ò µ � � ® ~ ª ¥ � ¦ ~ © ¥ � ¦ � � ¥ � �¯ ¼ � � � � � ¨ � � � � � � � � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � �� ¢ � ± ² � � � Ò µ � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É¯ ½ ± ² � � � Ò � � � � � � � � � � ¢ � � � � � � µ � �   � � Æ � � � �   ¡ �� � � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É° ¾ ± ² � � � Ò ¨ � � � � � � � � � ¢ � � � � � � µ � �   � � Æ � � � �   ¡ �� � � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ ÉÐ � ù ø Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q 	 q r q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² Ä ± ¥ « ¯ ¥ « ¡ ¹ ± ¦ ± ¢ ¥ £ ² » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨q r s t r u v w x y r r z { | } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q° � ± ² � � � Ò � � � � � � � � � ±   � µ � � �   � � � ² �   � � � ¢ � � �� � � µ � � ® � ~ ¥ © · ~ � ¥ � � � ~ ¥ � �° § ± ² � � � Ò ¨ � � � � � � � � ±   � µ � � �   � � � ² �   � � � ¢ � � � � � �µ � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É° « � � À Ê � � � � � � � � � ¢ � ± ² � � � Ò µ � �   � � Ù   � Ê  � � � � � � ® � � ¥ � � � � ¥ � · � � ¥ � ·° ¯ � � À ± � � � � � � � � � ¢ � ± ² � � � Ò µ � �   � � Ù   � Ê  � � � � � � ® � � ¥ � µ ~ � ¥ · � � � ¥ © �° ° � � À Ê � � � � � � � � Ú � � � �   � � � �   ± � � � � �   � � Ø � � � � � �± � � � � � ® � � ¥ � · � © ¥ � · � � ¥ � ·° ¸ � � À ± � � � � � � � � Ú � � � �   � � � �   ± � � � � �   � � Ø � � � � � �± � � � � � ® Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ É Ç È µ ÉÄ � Å Ô � � � � � � Û Ä Ü ¤ � Ý � � � � ÅÄ � Å Ã Â ¶ ¬ Ø ± � Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä Ê � Ô Õ Å � Ê � Ô   �  ± �  � ¤ � Þ ß { à à á x â y r t { u � u ã» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì î Ì Í î ª « ° ¡ � ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ¨ � µ ¡ � ¸ £ ¬ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ± � ¡¡ ¼ ¦ ¡ ¢ £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± « ° ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ° ª � ¥ « ¶ £ ¬ ¡ » Ä î Ä · § Ð § » ú î ± « ° � Ä¦ ¡ ±  ¬ � ª � ¨ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ¥ ¨ � ¡ ¢ � µ µ ¡ « ° ¡ ° ¸ � � · Ð Á ¿ é � � © ¡ £ ® ¡ ¡ « £ ¬ ¡ ¾ í Ð ¿ � û þ ® ² ± « ° º ±  ¡ » ³ ¡ð Ã ± ª ¯ í � ª £ ¡ ¨ Á » î Á � î � î û » î û ¹ ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ î · Ð Á ¿ é ½ � © ¡ £ ® ¡ ¡ « £ ¬ ¡¾ í Ð ¿ � û þ ® ² ± « ° º ±  ¡ » ³ ¡ ð Ã ± ª ¯ í � ª £ ¡ ¨ Á » î Á � î � î û » î û ¹ ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä î Ä · § Ð § » ú î ± « ° � Ä¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î ¾ í Ð ¿ � û ½ � © ¡ £ ® ¡ ¡ « ¾ ± « þ ¡ � « ± « ° � ¾ £ � ¡ ¡ £ ± « ° � ± ¢ ¥ ¸ ¥ ¢ » ³ ¡ ð Ã ± ª ¯í � ª £ ¡ ¨ À � î ü � î ø � î í » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î ± « ° · Ð À ¾ � © ¡ £ ® ¡ ¡ «£ ¬ ¡ ¾ í Ð ¿ � û þ ® ² ± « ° � ¡ ¨ £ ¡ � « » ³ ¡ « ª ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° Ä · § Ð § » ú ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ ´» ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ¥ « ¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ £ ¬ ¡ ¸ � ¯ ¯ � ® ¥ « ¶ ¨ ¡ ¶ µ ¡ « £ ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° £ � ¢ � « £ ¥ « ª ¡ £ �� ¦ ¡ � ± £ ¥ « ¶ ± £ ± ¯ ¡ ³ ¡ ¯ Ð � ¸ Ð ¨ ¡ � ³ ¥ ¢ ¡ ½ � � ¯ � ® ¡ � ´ ¤ ¬ ¡ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ¨ ¡ ¶ µ ¡ « £ ¨ ® ¡ � ¡ ¾ í Ð ¿ � û � ¡ ¨ £ © � ª « °© ¡ £ ® ¡ ¡ « ¾ ± « þ ¡ � « ± « ° � � � ± ° ± « ° £ ¬ ¡ · Ð À þ � ¡ ¡ ® ± ² ð Ã ± ª ¯ í � ª £ ¡ ¨ À � î ü � î ø � î ± « ° í » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ °» Ä î Ä · § Ð § » ú î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î · Ð À ¾ � ª £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « ¾ í Ð ¿ ø é ± « ° � � ± « ¸ � � °ð Ã ± ª ¯ í � ª £ ¡ í » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä î Ä · § Ð § » ú î ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ ½ î ¾ í Ð ¿ ¿ í� ¡ ¨ £ © � ª « ° þ � ¡ ¡ ® ± ² © ¡ £ ® ¡ ¡ « ¾ ± « þ ¡ � « ± « ° � � � ± ° ± « ° £ ¬ ¡ · Ð Á ¿ é þ � ¡ ¡ ® ± ² ð Ã ± ª ¯ í � ª £ ¡ í � ñ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ ± « ° ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° � Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ î · Ð Àä � � £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « £ ¬ ¡ ¾ í Ð ¿ ¿ í � ¡ ¨ £ © � ª « ° þ � ¡ ¡ ® ± ² ± « ° å ± « ä ª ² ¨ � ¯ ³ ° ð Ã ± ª ¯ í � ª £ ¡ í � ñ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ ½ ± « ° ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° Ä · § Ð § » ú ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾þ î ± « ° ¯ ± ¨ £ ¯ ² · Ð À ä � � £ ¬ © � ª « ° © ¡ £ ® ¡ ¡ « ¤ ¥ ¡ � � ± � ¡ ¯ ¯ ± ¾ £ � ¡ ¡ £ ± « ° Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ð Ã ± ª ¯ í � ª £ ¡ í � ñ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä î Ä · § Ð § » ú ± « ° � Ä ¦ ¡ ±  ¬ � ª � ¨ Ã ¹ Ä º Å ¾ þ ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ® ¥ ¯ ¯ © ¡ � ¡ ï ª ¥ � ¡ ° £ �¥ µ ¦ � � ³ ¡ £ ¬ ¡ Ã ¹ Ä º Å ¾ ¸ � � £ ¬ ¡ ¨ ¡ ¸ � ¡ ¡ ® ± ² ¨ ¡ ¶ µ ¡ « £ ¨ ´ � ¡ � ¹ ± ¯ ¤ � ± « ¨ ¢ � ¥ £ ¡ � ¥ ± £ ¬ ¡ ¨ ¡ ¨ ¡ ¶ µ ¡ « £ ¨ ® ¥ ¯ ¯« ¡ ¡ ° £ � © ¡ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ¸ � � � � ± ° ® ± ² ¥ µ ¦ � � ³ ¡ µ ¡ « £ ¨ £ � � © £ ± ¥ « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ ´
Ð � ù í Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

ú ¡ ± � Á é ¿ û þ � ¡ ¡ ® ± ² í ± µ ¦ Ã ¹ Ä » « ± ¯ ² ¨ ¥ ¨þ � ¡ ¡ ® ± ² � ± µ ¦ ± « ± ¯ ² ¨ ¡ ¨ ® ± ¨ ¢ � « ° ª ¢ £ ¡ ° ¸ � � £ ¬ ¡ À û � « ± « ° � ¸ ¸ Ð � ± µ ¦ ¨ ¥ ° ¡ « £ ¥ ¸ ¥ ¡ ° ª £ ¥ ¯ ¥ Â ¥ « ¶ £ ¬ ¡µ ¡ £ ¬ � ° ¨ ± ¨ ° ¥ ¨ ¢ ª ¨ ¨ ¡ ° ¦ � ¡ ³ ¥ � ª ¨ ¯ ² ± « ° ª ¨ ¥ « ¶ £ ¬ ¡ ¡ ¼ ¥ ¨ £ ¥ « ¶ ¶ ¡ � µ ¡ £ � ¥ ¢ ¨ ¤ ¬ ¡ � ¡ ¨ ª ¯ £ ¥ « ¶ º Å ¾ ¸ � � £ ¬ ¡¡ ¼ ¥ ¨ £ ¥ « ¶ ¢ � « ° ¥ £ ¥ � « ¨ � ¸ ¡ ± ¢ ¬ � ± µ ¦ ± « ± ¯ ² Â ¡ ° ¥ ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì î Ì Î ´k l m n o 	 q 	 q àþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r { | | } ~ � ~ { � � |~ y � � � x � � � � ~ y � � � x � � � � ~ y � � � x � � � �� � ¨ é� Æ � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � � ® ³ Â � � ® À � � ´ ® ´ �§ � ¨ é� Ã � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � � � � � � �  � � � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � ´ ® Ó � � ´ ® Ö � � ´ ® � Â« � � é� Â � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ö ® Ö Â � � ® ¿ Â � À ® � Â¯ � � é� Ô � � � ¡ � ¢ � � � £ �   ¤ �   � � � ¢ � � � � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � ³ ® Ö Â � � ® Ö Â ³ � ® Ó Ô° � µ é� Ã � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � ¨   � � � �  � � � �� � � µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å ³ ³ ® ´ Ô � ³ ® � Â � Ò ® � � Â¸ � µ é� Æ � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø � � ²   Ý Ü ® Ä ¶ � � » � £ � � � � Å � ³ ® ³ Â � Ò ® � � � À ® ¿ Â¹ � � é� Â � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � ¨   � � � �  � � � �� � � µ � � � �   � Ø � � ²   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ó ® � � � � ® Ò � � ´ ® � �¼ � � é� Ô � � � � � � � � � � � � � � � � � � � � �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � � ® � � À ® � � � ³ ® ³ �½ ´ � ± �  � ¢ � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � �   � �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¾ � � é� � é ³ � � � � � �  � � � � � � � µ � �   � � ¨   � � � �  � � ± ² � � ³ ´µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ � � � � � � �  � � � � � � �µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� � � � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� § � � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� « ´ � µ � »  � � �   ± � � ± ¤ ¢ � � � Â   � � � � ² �   �   � � � ¢ �� � � � � �  � � ± ² � � ³ ´ µ � � � �   � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¯ ´ � µ � »  � � �   ± �   � � � ¢ � ¨   � � � �  � � ± ² � � ³ ´µ � � � �   � ¨   � � � �  � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å ³ � ® � Ô � Ò ® Ö Ô ³ � ® À Ô� ° � � é³ ¨   � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¸ � � é³ � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � � � ¢ �� � � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä Ô � � � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ� ¹ � � é� � é³ é Ó � � � � � �   � � � � �   � � � ¢ � ¨   � � � �  � � � � � � �µ � � � �   � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � ® ¿ � � ® Ò � � ® � �� ¼ � � é ³ � � � � � �   � � � � �   � � � ¢ � � � � � � �  � � � � � Ü � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® À Â � Ò ® ¿ � � � ® � Â� ½ Ó � � � � � �   � � � � �   � � � ¢ � � � � � � �  � � � � � Ü � � � � �µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � � ® ¿ Â � � ® ´ Â � � ® Ö Â§ ¾ � � µ � � � � ± � � � � � � � Á  �   � � � �  �   � � � ¢ � � � � � � �  � �� � � � � µ � � � �   � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � ³ ® Ó Â � Ó ® ´ � � À ® ¿ ÂÐ � ù ù Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q 	 q à q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r { | | } ~ � ~ { � � |~ y � � � x � � � � ~ y � � � x � � � � ~ y � � � x � � � �§ � � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � � ® ³ � � Ò ® Ö � � � ® � �§ § � � é ´ � é À � é¿ � é Ö � é Ò � Ê � � � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å � ³ ® Ó Â � � ® Ò Â � ´ ® ³ Â§ « � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ± �  � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å � À ® � µ � ® � � À ® ¿ �§ ¯ � � é ´ � é À � é¿ � é Ö � é Ò � Ê � � � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � � ® � Â � ´ ® Ö � � Ò ® Ó �§ ° � � é ´ � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¸ � � é ´ � é À � é¿ � é Ö � é Ò � � � � � � �  � �   � � ¨   � � � �  � � ± ² � � ³ ´ µ � �Ú �   � � � � � � � ²   Ý Ü � � � ¢ � Ê � � � ¢ � �  � � ± ² � �µ � � Ý   � � � � � � ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¹ � � é ´ � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ§ ¼ � � é ´ � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � ¿ ® Ö Â � � ® ´ Â � Ò ® � × Ô§ ½ ´ � µ � »  � � �   ± � � � � �   � � � ¢ � ¨   � � � �  � � ± ² � � ³ ´µ � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å � Ò ® Ö Ô � Ò ® ³ Ô ³ � ® � Ô« ¾ ´ � µ � »  � � �   ± � � � � �   � � � ¢ � � � � � � �  � � ± ² �� ³ ´ µ � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« � À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � ± ² � � µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � � � � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« § À � é ¿ � éÖ � é Ò � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � Ê � � � ¢ � �  � � ± ² � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å � � ® � � � ´ ® Ó � � ³ ® Ò Â« « À � é ¿ � éÖ � é Ò � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¯ À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ° À � é ¿ � éÖ � é Ò � � � � � � �  � � ± ² � � ³ ´ µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � ® Ä ¶ � � » �£ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¸ À � é ¿ � éÖ � é Ò � ± �  � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � ³ ´ µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¹ À � é ¿ � éÖ � ² � � ¤ � � � � � � � Æ � � � �   ¡ � � � � �   � � � ¢ �Ê � � � ¢ � �  � � � � À µ � � Ý   � � � � � � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ¼ À � é ¿ � éÖ � ² � � ¤ � � � � � � � Æ � � � �   ¡ � � � � �   � � � ¢ �± �  � ¢ � �  � � � � À µ � � Ý   � � � � � � Ø � � �   Ý Ü ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ« ½ Ò � � �   � º � � � ± � � � � �   � � � ¢ � ± �  � ¢ � �  � � � � Àµ � � Ý   � � � � � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô ÕÐ û é é Ð



¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ ¾ £ ª ° ²

k l m n o 	 q 	 q à q Ë Ì Í Î Ï Í Ð o Ñ qþ � ¡ ¡ ® ± ² í ± µ ¦ » « ± ¯ ² ¨ ¥ ¨ s ú ¡ ± � Á é ¿ û ¹ � « ° ¥ £ ¥ � « ¨¤ � ± ¸ ¸ ¥ ¢ · µ ¦ ± ¢ £ » « ± ¯ ² ¨ ¥ ¨� u v r y � r ã v � â u æ w ç â è v r � w } { t r ~ � � � � � � ~ � � �� r u � � v | � � q � r u � � v | � � q � r u � � v | � � q¯ ¾ Ò � � �   � º � � � ± � � � � �   � � � ¢ � Ê � � � ¢ � �  � � � � Àµ � � Ý   � � � � � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ � À Â é ¿ Â éÖ Â é Ò Â � ¢ �   � �   � � � � � �  �   � � � ¢ � � � � � � �  � � � �� � � µ � � Ý   � � � � � � Ø º º � ²   Ý Ü ® Ä Ô � � � � » �£ � � � � Å � ´ ® À Â � � ® Ó Â ³ � ® ´ Ô¯ § À Â é ¿ Â éÖ Â é Ò Â � ¢ �   � �   � � � � � �  �   � � � ¢ � ¨   � � � �  � � � �� � � µ � � Ý   � � � � � � Ø � � ²   Ý Ü ® Ä ¶ � � » �£ � � � � Å � À ® ´ Â � � ® � Â � À ® À Â¯ « À � é ¿ � éÖ � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � � � ¢ �� � � � � �  � � � � � � � µ � � Ý   � � � � � � Ø º º � �   Ý Ü ®Ä Ô � � � � » � £ � � � � Å � ³ ® � Â � � ® � Â ³ ´ ® Ò Ô¯ ¯ À � é ¿ � éÖ � µ � � � ¢ � � � � � � � � Ø � � � � � � ± � � � � �   � � � ¢ �¨   � � � �  � � � � � � � µ � � Ý   � � � � � � Ø � � �   Ý Ü ®Ä ¶ � � » � £ � � � � Å � À ® � Â � ¿ ® Ò � � � ® Ö Â¯ ° Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � � � � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¸ Ò � ¨   � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¹ Ò � � � � � � �  � � � � � � � µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � � � � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ¼ Ò � ¨   � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � � ²   Ý Ü� � � ¢ � � ¨   � � � �  � � � � � � � µ � � Ý   � � � � � � ®Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ¯ ½ Ò � � � � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � �²   Ý Ü � � � ¢ � ± �  � ¢ � �  � � � � À µ � �Ý   � � � � � � ® Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° ¾ Ò � Ê � � � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° � Ò � � � � � � �  � � ± ² � � � Ò µ � � Ú �   � � � � � � �²   Ý Ü � � � ¢ � ± �  � ¢ � �  � � � � À µ � �Ý   � � � � � � ®Ä ¶ � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° § Ò � Ê � � � ¢ � �  � � � � À µ � � Ú �   � � � � � � � ²   Ý Ü � �� ¢ � ¨   � � � �  � � ± ² � � � Ò µ � � Ý   � � � � � �Ä Ô � � � � » � £ � � � � Å Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ Ê � Ô Õ° « Ò � Ø � � � � � � ± � � � � �   � � � ¢ � ± �  � ¢ � �  � � � � Àµ � � Ý   � � � � � � Ø � � �   Ý Ü ® Ä ¶ � � » � £ � � � � Å � Ò ® Ö µ � Ó ® � � � ´ ® ´ Â° ¯ Ò � Ø � � � � � � ± � � � � �   � � � ¢ � Ê � � � ¢ � �  � � � � Àµ � � Ý   � � � � � � Ø º º � �   Ý Ü ® Ä Ô � � � � » � £ � � � � Å ³ � ® � Ô ³ ´ ® Ò Ô ³ ´ ® Ó ÔÄ � Å Ô � � � � � � Û Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � Ä Ü ¤ � Ý � � � � ÅÄ � Å ¬ Ø ± � Ã � » ¢ �   � Â   Ü   ¤ � � � ¶   �    � ¬ � � � � � º ± � � � � ¤ �Ä Ê � Ô Õ Å � Ê � Ô   �  ± �  � ¤ � Þ ß { à à á x â y r t { u � u ã» ¨ ¦ � ¡ ¨ ¡ « £ ¡ ° ¥ « Æ Ç È É Ê î Ì î Ì Î î ª « ° ¡ � £ ¬ ¡ ¦ � �   ¡ ¢ £ ¢ � « ° ¥ £ ¥ � « ¨ ² ¡ ± � Á é ¿ û µ � ¨ £ � ± µ ¦ ¨ ± � ¡ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ °£ � ¢ � « £ ¥ « ª ¡ £ � � ¦ ¡ � ± £ ¡ ± £ ± « ± ¢ ¢ ¡ ¦ £ ± © ¯ ¡ Ã ¹ Ä º Å ¾ £ ¬ � � ª ¶ ¬ � ª £ £ ¬ ¡ ° ± ² ´ Ä ¥ £ ¥ ¶ ± £ ¥ � « ® ¥ ¯ ¯ © ¡� ¡ ï ª ¥ � ¡ ° ¸ � � £ ¬ ¡ � ¡ ¨ £ © � ª « ° · Ð Á ¿ é þ ® ² ¤ � ± « ¨ ¥ £ ¥ � « í ± µ ¦ £ � £ ¬ ¡ ¾ � ª £ ¬ © � ª « ° ¾ í Ð Á þ ® ² µ ± ¥ « ¯ ¥ « ¡ ðí � ª £ ¡ ¨ û � î À � î ü � î ø � î í » ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä ¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ î ± « ° ± ¨ ¦ � ¡ ³ ¥ � ª ¨ ¯ ² « � £ ¡ ° £ ¬ ¡¨ ¡ ¢ £ ¥ � « � ¸ Å ¨ © � � « ¡ ¾ £ � ¡ ¡ £ ± « ° £ ¬ ¡ ¾ � ª £ ¬ © � ª « ° · Ð À þ � ¡ ¡ ® ± ² ð Ã ± ª ¯ í � ª £ ¡ í � ñ ± « £ ¥ ¢ ¥ ¦ ± £ ¡ ° » Ä¦ ¡ ±  ¬ � ª � Ã ¹ Ä º Å ¾ þ ´ Ð û é ¿ Ð



Traffic Impact Study   

6.     PROJECT IMPACTS, MITIGATION, AND SUMMARY 
 
This study has examined and identified regional impacts related to the Devil’s Gate Reservoir 
Sediment Removal and Management Project, and identified traffic impacts due to the expected 
increase of truck traffic generated along proposed routes. Route recommendations considered 
access and traffic mitigation in the impacted intersections, freeway segments, and ramps.  
 
The Devil's Gate Dam and Reservoir site is located to the north east of the I-210 Freeway on 
Oak Grove Drive between Berkshire Place and the Foothill Freeway Overpass. Access to the 
project site will be obtained from Oak Grove Drive. Due to the project site vicinity to residential 
communities north, south, and east of the site further attention to route designation was 
required. The sediment and organic materials removed from the dam is proposed to be 
transported to eight disposal sites within the county of Los Angeles.  
 
Twenty-six (26) haul routes were proposed and evaluated for the transportation of the sediment 
and organic materials to the proposed disposal sites. Along the 26 haul routes 51 intersections 
were identified for analysis. Twenty-eight (28) freeway segments along the I-210 Freeway, I-5 
Freeway, SR-2 Freeway, and SR-134 Freeway and fifty-four (54) on and off-ramps within those 
freeway segments were also identified for analysis.  
 
The hours of operation are 7 AM to 7 PM Monday through Friday and 8 AM to 5 PM on 
Saturday. The operational period is divided into three peak hour periods. The AM peak period 
consists of the hours 7 AM to 10 AM. The MIDDAY peak period consists of the hours 10 AM to 
4 PM. The PM peak period consists of the hours 4 PM to 7 PM. Removal of sediment and 
organic materials off-site is expected to take place between these hours.  
 
The proposed Haul Trucks are Double Dump Trucks estimated to haul 18 cubic yards of 
sediment. The trucks are anticipated to haul approximately 10.8 thousand cubic yards per day. 
During the life of the project approximately 4 million cubic yards of sediment and organic 
materials will be removed by 50 trucks per hour. 
 
This traffic study analyzed the existing conditions, the existing conditions with project trips 
(existing + project conditions), and the year 2014 project conditions for the identified study 
intersections, freeway segments, and ramps. Based on the results of the traffic analysis 
recommendations to maintain acceptable operating conditions at the intersections, freeway 
segments, and ramps were made. 
 
 Analysis, Scope, and Methodology 
This traffic study report consists of the following analysis, scope, and methodologies listed 
below: 
 
• Peak hour Synchro analysis of the existing, existing plus project, and year 2014 project 

conditions of the study intersections per the Highway Capacity Manual (HCM) methodology.  
 

• Peak hour HCM analysis of the existing conditions, existing plus project conditions, and year 
2014 project conditions for the freeway segments and ramps in the study areas. 

 
• Peak hour HCM weaving analysis of the existing conditions, existing plus project conditions, 

and year 2014 project conditions for the study areas. 
 
 

-402- 



Traffic Impact Study   

6.1 Intersection Impacts 
 
This traffic study analyzed 52 intersections in order to determine the optimal truck haul routes 
which would provide the least traffic impacts. From the traffic analysis it was determined that the 
increase in truck trips does not significantly impact the study intersections.  
 
This study verified that most of the intersections associated with the twenty five routes are 
expected to continue to operate at an acceptable level of service (LOS) D or better during the 
AM, Mid-day, and PM peak periods. There are some intersections that would require traffic 
mitigations as a result of route and peak hour selection. The intersections with unacceptable 
LOS E or lower are provided here identifying the condition when the intersection operates at an 
unacceptable level of service.  
 
Existing Conditions 
 
Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
two existing condition intersections are at an unacceptable LOS E. These intersections are as 
follows: 
 
Intersection Impacts – Existing Plus Project       

 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM E 

51. Branford Street and San Fernando Road 8C PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
 
Existing Plus Project 
 
The project conditions will impact two additional intersections. These intersections are Berkshire 
Place and I-210 Freeway Eastbound Ramps and Figueroa St and SR-134 WB Ramps. 
Intersections identified during existing conditions are anticipated to continue to operate at LOS 
E or lower. These intersections are provided below: 
 
 
Intersection Impacts – Existing Plus Project       

 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

1. Berkshire Place and I-210 Freeway Eastbound Ramps 1A/1D/1E/1G AM E 

21. Figueroa St and SR-134 WB Ramps 4A/4B AM/PM E 

27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM F 

51. Branford Street and San Fernando Road 8C PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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Project Year 2014 
 
The Year 2014 project conditions will impact 6 additional intersections. The level of service 
issues are anticipated to occur predominately during the AM and PM peak hours. The exception 
to this is in route 2B for Site 2, Manning’s pit at the intersection of Arrow Hwy and Azusa Ave is 
anticipated operate and an unacceptable LOS E throughout the day. Intersections identified 
during existing conditions and project conditions are anticipated to continue to operate at LOS E 
or lower. These intersections are expected to be minimally impacted by the project. Two 
intersections are anticipated to be noticeably impacted. The intersection of Berkshire Place and 
I-210 Freeway Eastbound Ramps of Routes 1A and 1D is anticipated to lower to an LOS F 
during the AM peak hour. Also the intersection of Figueroa Street and SR-134 Westbound 
Ramps of route 4B is anticipated to lower to an LOS F during the PM peak hour. These 
intersections are provided below: 
 
Intersection Impacts – Project Year 2014       

 INTERSECTIONS HAUL ROUTE PEAK HOUR LOS(1) 

1. Berkshire Place and I-210 Freeway Eastbound Ramps 1A/1D AM F 

1. Berkshire Place and I-210 Freeway Eastbound Ramps 1E/1G AM E 

14. Arrow Hwy and Lark Ellen Ave 2B AM and PM E 

16. Azusa Ave and Arrow Hwy 2B AM, Mid-day, 
PM E 

17. Azusa Ave and Gladstone St 2B AM E 

20. First St and Alameda St/I-210 Fwy WB Ramps 2B AM E 

21. Figueroa St and SR-134 WB Ramps 4A AM/PM E 

21. Figueroa St and SR-134 WB Ramps 4B AM/PM E/F 

27. Glenoaks Blvd and Osborne Street 5A/6A/7A AM/PM F/E 

43. Osborne Street and Laurel Canyon Blvd 8B PM E 

50. Sheldon Street and San Fernando Road 8C PM E 

51. Branford Street and San Fernando Road 8C PM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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6.2 Freeway Impacts 
 
This traffic study analyzed 28 freeway segments to determine the mainline Level-of-Service 
(LOS). From the traffic analysis it was determined that the increase in truck trips do not cause 
any major traffic impacts at the identified freeway segments.  
 
Existing Conditions and Existing Plus Project   
 
Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
five existing condition freeway segments are at an unacceptable LOS E. The freeway segments 
are at an unacceptable LOS E predominately during the AM and PM peak hours. The inclusion 
of the project provides no additional unacceptable freeway segments. These freeway segments 
are as follows: 

 
Freeway Segment Impacts – Existing Conditions      

 FREEWAY SEGMENT HAUL ROUTE PEAK HOUR LOS(1) 

31 WB  SR-134 between San Fernando Rd and the I-5 Fwy 5B, 6B, 7B, 8A PM E 

39 SB I-5 between SR-170 and Branford St 8A AM, PM F 

39 SB I-5 between SR-170 and Branford St 8A Mid-day E 

51 WB SR-118 between San Fernando Rd and the I-210 Fwy 8B AM E 

53 NB I-5 between the SR-118 and Van Nuys Blvd 8B Mid-day, PM E 

55 NB I-5 between Tierra Bella St and Osborne St 8B AM, Mid-day, PM E 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
 
Project Year 2014 

 
Anticipated impact the freeway segments for Year 2014 are WB I-210 between the SR-134 Fwy 
and Lake Ave, EB I-210 between the SR-134 Fwy and Lake Ave, EB SR-134 between the 
Pacific Ave and Concord St, and SB I-5 between the SR-134 Fwy and Western Ave. Freeway 
segments identified in existing conditions are anticipated to continue to operate at LOS E or 
lower. Year 2014 freeway segments with an anticipated LOS E or lower are as follows: 
 
Freeway Segment Impacts – Project Year 2014      

 FREEWAY SEGMENT HAUL ROUTE PEAK HOUR LOS(1) 

11 WB I-210 between the SR-134 Fwy and Lake Ave 2A, 2B, 3 AM E 

12 EB I-210 between the SR-134 Fwy and Lake Ave 2A, 2B, 3 AM, Mid-day, PM E 

30 EB SR-134 between the Pacific Ave and Concord St 5B, 6B, 7B, 8A AM, PM E 

31 WB  SR-134 between San Fernando Rd and the I-5 Fwy 5B, 6B, 7B, 8A PM F 

33 SB I-5 between the SR-134 Fwy and Western Ave 5B, 6B, 7B, 8A Mid-day, PM E 

39 SB I-5 between SR-170 and Branford St  8A AM, Mid-day, PM F 

51 WB SR-118 between San Fernando Rd and the I-210 Fwy 8B AM/PM F/E 

53 NB I-5 between the SR-118 and Van Nuys Blvd 8B AM E 

53 NB I-5 between the SR-118 and Van Nuys Blvd 8B Mid-day, PM F 

55 NB I-5 between Tierra Bella St and Osborne St 8B AM, Mid-day, PM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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6.3 Ramp Impacts 
 
This traffic study analyzed 54 on and off-ramps to determine the Level-of-Service (LOS) of the 
utilized ramps with the study area. From the traffic analysis it was determined that the increase 
in truck trips does not cause any major traffic impacts to the identified ramps. The LOS of the 
ramps remained acceptable when the expected increase in truck trips were applied to the ramps 
being studied. 
 
Existing Conditions and Existing Plus Project   
 
Prior to the initiation of the Devil’s Gate Reservoir Sediment Removal and Management Project 
one ramp is at an unacceptable LOS E during existing condition. The inclusion of the project 
does not noticeably impact the ramps. The project condition provides no additional 
unacceptable ramps. The ramp is as follows: 

 
Freeway Ramp Impacts – Existing Conditions       

  RAMP HAUL ROUTE PEAK HOUR LOS (1) 

52 Osborne St and the SB I-5 Fwy mainline off-ramp 8B AM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
 
Project Year 2014 

 
The Year 2014 project conditions will negatively impact one additional ramp. The ramp identified 
during existing conditions is anticipated to continue to operate at LOS F. The ramps anticipated 
to operate at an unacceptable level are provided below: 
 
Freeway Ramp Impacts – Project Year 2014       

 RAMP HAUL ROUTE PEAK HOUR LOS (1) 

22 WB I-210 Fwy Transition Ramp to the SB SR-2 Fwy mainline 5B, 6B, 7B, 8A AM F 

52 Osborne St and the SB I-5 Fwy mainline off-ramp 8B AM F 
(1) LOS–Level of Service 
Source: Hall & Foreman, Inc 
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6.4 Route Summary and Mitigations/Potential Impact Reduction Measures 
 
The Preferred and Alternative Routes include the intersections, freeway segments, and freeway 
ramps operating and anticipated to continue to operate at an acceptable LOS providing the 
shortest distance, least traffic impacts, and shortest delay time while maintaining acceptable 
operating conditions. 
 
The Haul Trucks are estimated to haul 18 cubic yards of sediment and organic materials. 
Utilizing the proposed haul route hours of operation and 50 trucks per hour an approximate 
thousand cubic yards of sediment and organic materials will be removed from the dam per day.  
 
6.4.1 Devil’s Gate Dam Area 
 
The reservoir requires two preferred routes. A route will accommodate trucks outbound to the 
deposit sites south and east of the reservoir, Manning’s Pit (Site 2), Waste Management (Site 
3), Vulcan Materials - Irwindale Site (Site 9), Scholl Canyon Landfill (Site 4). The other route will 
accommodate trucks outbound to the deposit sites west of the reservoir, Sheldon Pit (Site 5), 
Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and Boulevard Pit (Site 8).  
   
Devil’s Gate Dam Area (Site 1): Haul Route 1A  
 
Haul Route 1A is an optional route to the disposal sites south and east of Devil’s Gate Dam and 
Reservoir. The sites east of Devil’s Gate Dam and Reservoir are Manning’s Pit (Site 2), Waste 
Management (Site 3), and Vulcan Materials - Irwindale Site (Site 9). The site south of Devil’s 
Gate Dam and Reservoir is Scholl Canyon Landfill (Site 4). The use of Haul Route 1A requires 
that the median along the frontage of the Devils Gate Dam and Reservoir be restriped to a Two 
Way Left Turn Lane (TWLTL).  This requires the approval of the City of Pasadena.   
  
AM Mitigations and Potential Impact Reduction Measures 
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 
Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project.  The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period.  
 
MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1A is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods.  
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
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Devil’s Gate Dam Area (Site 1): Haul Route 1B  
 
Haul Route 1B is the alternative route to the disposal sites south and east of Devil’s Gate Dam 
and Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan 
Materials - Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4). 
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1B is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day. 
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 
Devil’s Gate Dam Area (Site 1): Haul Route 1C  
 
Haul Route 1C is an optional route for disposal sites south and east of Devil’s Gate Dam and 
Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan Materials 
- Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4).  The use of Haul Route 1C requires 
that the median along the frontage of the Devils Gate Dam and Reservoir be restriped to a Two 
Way Left Turn Lane (TWLTL).  This requires the approval of the City of Pasadena.   
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1C is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day.  
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 
Devil’s Gate Dam Area (Site 1): Haul Route 1D  
 
Haul Route 1D is the preferred route for disposal sites south and east of Devil’s Gate Dam and 
Reservoir. These sites are Manning’s Pit (Site 2), Waste Management (Site 3), Vulcan Materials 
- Irwindale Site (Site 9), and Scholl Canyon Landfill (Site 4). 
 
AM Mitigations and Potential Impact Reduction Measures 
 
Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period. 
 
MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1D is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods without the need for potential impact 
reduction measures.  The Devil’s Gate Dam and Reservoir driveway does not require potential 
impact reduction measures. 
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Devil’s Gate Dam Area (Site 1): Haul Route 1E 
 
Haul Route 1E is an optional route for disposal sites west of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1E requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   
 
AM Mitigations and Potential Impact Reduction Measures 

 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

 
Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. 
 
MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1E is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY and PM peak periods. 
  
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 

 
Devil’s Gate Dam Area (Site 1): Haul Route 1F 
 
Haul Route 1F is an alternative route for disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1F requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1F is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day.  

 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 
Devil’s Gate Dam Area (Site 1): Haul Route 1G  
 
Haul Route 1G is an optional route to the disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). The use of Haul Route 1G requires that the median along the frontage of 
the Devils Gate Dam and Reservoir be restriped to a Two Way Left Turn Lane (TWLTL).  This 
requires the approval of the City of Pasadena.   
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AM Mitigations and Potential Impact Reduction Measures 
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 

 
Berkshire Place (EW) and I-210 Freeway Eastbound Ramps (NS): The Intersection is 
anticipated to operate at an unacceptable LOS during the AM peak period. The optional 
measures of this intersection are beyond of the scope of the project. 
 
MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1G is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the MID-DAY and PM peak periods. 
 
An optional measure is to provide applicable construction signing at the Devil’s Gate Dam and 
Reservoir driveway. 
 
Devil’s Gate Dam Area (Site 1): Haul Route 1H  
 
Haul Route 1H is the preferred route for disposal sites east of Devil’s Gate Dam and Reservoir. 
These sites are Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8). 
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 1H is anticipated to continue to operate at an LOS C or better for all utilized 
intersections throughout the day without the need for potential impact reduction measures. The 
Devil’s Gate Dam and Reservoir entrance and access to Oak Grove Drive Oak Grove Drive for 
Route 1H to access the Devil’s Gate Dam and Reservoir does not require potential impact 
reduction measures. 
 
6.4.2 Waste Management, Manning's Pit, and Vulcan Materials - Irwindale Site Area   
 
The Manning’s Pit (Site 2), Waste Management (Site 3), and Vulcan Material (Site 9) are the 
disposal sites east of Devil’s Gate Dam and Reservoir. 
 
Manning’s Pit (Site 2): Haul Route 2A  
 
Haul Route 2A is the preferred route for Manning’s Pit, east of Devil’s Gate Dam and Reservoir. 

 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 2A is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods: 
 
An optional measure is to provide applicable construction signing at the Manning’s Pit driveway.  
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Manning’s Pit (Site 2): Haul Route 2B  
 
Haul Route 2B is the alternate route for Manning’s Pit, a disposal site east of Devil’s Gate Dam 
and Reservoir. 

 
AM, MID-DAY, and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route is anticipated to operate at an unacceptable LOS at Arrow Hwy and Lark Ellen 
Ave, Azusa Ave and Arrow Hwy, Azusa Ave and Gladstone Street, and First Street and 
Alameda Street/I-210 Freeway Westbound Ramps during the AM and PM peak periods.  
 
The Haul Route is anticipated to operate at an unacceptable LOS at Arrow Hwy and Lark Ellen 
Ave, Azusa Ave and Arrow Hwy, Azusa Ave and Gladstone Street, and First Street and 
Alameda Street/I-210 Freeway Westbound Ramps during the AM and PM peak periods.  
 
Arrow Hwy (EW) and Lark Ellen Ave (NS): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures of this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.  
 
Azusa Ave (NS) and Arrow Hwy (EW): The Intersection is anticipated to operate at an 
unacceptable LOS throughout the day. The optional measures of this intersection are beyond of 
the scope of the project. The Haul Route is, therefore, anticipated to continue to operate at an 
unacceptable LOS throughout the day. 
 
Azusa Ave (NS) and Gladstone Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM peak hour. The optional measures of this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the AM peak period.  
 
First Street (EW) and Alameda Street/I-210 Freeway Westbound Ramps (NS): The Intersection 
is anticipated to operate at an unacceptable LOS during the AM peak hour. The optional 
measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the AM peak 
period. 
 
An optional measure is to provide applicable construction signing at the Manning’s Pit driveway.  
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Waste Management (Site 3): Haul Route 3 
  
Haul Route 3 is the preferred route for Waste Management, east of Devil’s Gate Dam and 
Reservoir.  
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 3 is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods without the need for potential 
impact reduction measures.  The Waste Management driveway is at the signalized study 
intersection of Vincent Avenue and Gladstone Street that does not require potential impact 
reduction measures. 

 
Vulcan Materials (Site 9): Haul Route 9 
  
Haul Route 9 is the preferred route for Vulcan Material – Irwindale Site, east of Devil’s Gate 
Dam and Reservoir.  

 
AM and MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 9 is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM, and MID-DAY peak periods without the need for potential impact 
reduction measures. The Vulcan Materials driveway is at the signalized study intersection of 
Irwindale Avenue and Foothill Boulevard that does not require potential impact reduction 
measures. 

 
PM Mitigations and Potential Impact Reduction Measures 
 
Irwindale Avenue (NS) and Foothill Boulevard (EW) (Vulcan Materials driveway): The 
Intersection is anticipated to operate at an unacceptable LOS during the PM peak hour. The 
optional measures of this intersection are beyond of the scope of the project. The Haul Route is, 
therefore, anticipated to continue to operate at an unacceptable LOS during the PM peak 
period.  
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6.4.3 Scholl Canyon Landfill (Site 4)   
 
The Scholl Canyon Landfill (Site 4) is the green waste disposal site east of Devil’s Gate Dam 
and Reservoir. 
 
Scholl Canyon Landfill Haul (Site 4): Route 4A  
 
Haul Route 4A is the Scholl Canyon Landfill preferred route, east of Devil’s Gate Dam and 
Reservoir.  
 
MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 4A utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Scholl Canyon Landfill driveway does not require potential impact reduction 
measures during the MID-DAY peak period.   

 
AM and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections during the AM and PM peak periods with the following potential impact reduction 
measures will improve the utilized intersections to an acceptable LOS during the AM and PM 
peak periods: 
 
1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   
   
Scholl Canyon Landfill Haul (Site 4): Haul Route 4B  
 
Haul Route 4B is an optional route for the green waste disposal site Scholl Canyon Landfill, east 
of Devil’s Gate Dam and Reservoir. The Scholl Canyon Landfill driveway does not require 
potential impact reduction measures.   

 
MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route utilized intersections are anticipated to continue to operate at an LOS B or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures.  
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AM and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections during the AM and PM peak periods with the following potential impact reduction 
measures will improve the utilized intersections to an acceptable LOS during the AM and PM 
peak periods: 
 
1. Figueroa St/Scholl Canyon Road (NS) and SR-134 Freeway Westbound Ramps (EW): 
Restripe the westbound right turn lane to a shared left-right turn lane and the northbound 
through lane to a shared through-right turn lane. The northbound direction will include a shared 
through-right turn lane and a right turn lane. The southbound direction will include a shared 
through-left turn lane and a through turn lane. The westbound direction will include a left turn 
lane and a shared left-right turn lane. This optional measure requires the approval of the City of 
Los Angeles and Caltrans.   

 
6.4.4 Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and 
Boulevard Pit (Site 8) 
 
The Sheldon Pit (Site 5), Sun Valley Fill Site (Site 6), Bradley Landfill (Site 7), and Boulevard Pit 
(Site 8) are the disposal site west of Devil’s Gate Dam and Reservoir. 
Sheldon Pit (Site 5): Haul Route 5A  
 
Haul Route 5A is the preferred route for Sheldon Pit, west of Devil’s Gate Dam and Reservoir.  
 
MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the MID-DAY peak period  
An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

 
AM and PM Mitigations and Potential Impact Reduction Measures 
 
An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 
 
Glenoaks Blvd (NS) and Osborne Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods.  
 
Sheldon Pit (Site 5): Haul Route 5B  
 
Haul Route 5B is an optional route for Sheldon Pit, a disposal site west of Devil’s Gate Dam and 
Reservoir.  

 
 
 
 
 
 
 

 
-414- 



Traffic Impact Study   

AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 

The Haul Route 5B is anticipated to continue to operate at an LOS C or better for all utilized 
intersections during the AM, MID-DAY, and PM peak periods.  
 
An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

 
Sheldon Pit (Site 5): Haul Route 5C  
 
Haul Route 5C is the alternate route for Sheldon Pit, a disposal site west of Devil’s Gate Dam 
and Reservoir. 

 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 5C utilized intersections are anticipated to continue to operate at an LOS C or 
better throughout the day: 
 
An optional measure is to provide applicable construction signing at the Sheldon Pit driveway. 

 
Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6A  
 
Haul Route 6A is the preferred route for Sun Valley Fill Site, west of Devil’s Gate Dam and 
Reservoir. 
 
MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 6A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures. The Sun Valley Fill Site driveway does not require potential impact reduction 
measures.   

 
AM and PM Mitigations and Potential Impact Reduction Measures 
 
The Sun Valley Fill Site driveway does not require potential impact reduction measures during 
the AM and PM peak periods.   
 
Glenoaks Blvd (NS) and Osborne Street (EW): The Intersection is anticipated to operate at an 
unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods. 
 
Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6B  
 
Haul Route 6B is an optional route for Sun Valley Fill Site, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Sun Valley Fill Site driveway does not require potential impact 
reduction measures.   
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MID-DAY Mitigation and Potential Impact Reduction Measures 
 
The Haul Route 6B utilized intersections are anticipated to continue to operate at an acceptable 
LOS during the MID-DAY peak period without the need for potential impact reduction measures.  
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. 
 
Sun Valley Fill Site (Glenoaks Landfill/Cal-Mat) (Site 6): Haul Route 6C  
 
Haul Route 6C is the alternate route for Sun Valley Fill Site, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Sun Valley Fill Site driveway does not require potential impact 
reduction measures.   
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 6C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day without the need for potential impact reduction measures.  

 
Bradley Landfill (Site 7): Haul Route 7A  
 
Haul Route 7A is the Bradley Landfill is the preferred route, west of Devil’s Gate Dam and 
Reservoir. The Bradley Landfill driveway does not require potential impact reduction measures.   

 
MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 7A utilized intersections are anticipated to continue to operate at an LOS D or 
better during the MID-DAY peak period without the need for potential impact reduction 
measures.  

 
AM and PM Mitigations and Potential Impact Reduction Measures 
 
Glenoaks Blvd (NS) and Osborne Street (EW):  The Intersection is anticipated to operate at 
an unacceptable LOS during the AM and PM peak hours. The optional measures for this 
intersection are beyond of the scope of the project. The Haul Route is, therefore, anticipated to 
continue to operate at an unacceptable LOS during the AM and PM peak periods. 
 
Bradley Landfill (Site 7): Haul Route 7B  
 
Haul Route 7B is an optional route for Bradley Landfill, a disposal site west of Devil’s Gate Dam 
and Reservoir. The Bradley Landfill driveway does not require mitigation.   
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 7B is anticipated to continue to operate at an LOS C or better throughout the 
day without the need for potential impact reduction measures.  
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Bradley Landfill (Site 7): Haul Route 7C  
 
Haul Route 7C is the alternate route for Bradley Landfill, a disposal site west of Devil’s Gate 
Dam and Reservoir. The Bradley Landfill driveway does not require potential impact reduction 
measures.   
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 7C utilized intersections are anticipated to continue to operate at an LOS D or 
better throughout the day without the need for potential impact reduction measures.  
 
Boulevard Pit (Site 8): Haul Route 8A  
 
Haul Route 8A is an optional route for a disposal site west of Devil’s Gate Dam and Reservoir.  
 
AM, MID-DAY and PM Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 8A is anticipated to continue to operate at an acceptable LOS for all utilized 
intersections throughout the day. 
 
An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

 
Boulevard Pit (Site 8): Haul Route 8B  
 
Haul Route 8B is an alternative route for a disposal site west of Devil’s Gate Dam and 
Reservoir.  
 
AM and MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route 8B is anticipated to continue to operate at an acceptable LOS during the AM 
and MID-DAY peak periods  
 
 An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 
 
PM Mitigations and Potential Impact Reduction Measures 
 
Osborne Street (EW) and Laurel Canyon Blvd (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 
 
An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 
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Boulevard Pit (Site 8): Haul Route 8C  
 
Haul Route 8C is the Boulevard Pit preferred route west of Devil’s Gate Dam and Reservoir.  
 
AM and MID-DAY Mitigations and Potential Impact Reduction Measures 
 
The Haul Route is anticipated to continue to operate at an LOS D or better for all utilized 
intersections during the AM and MID-DAY peak periods 
 
 An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 

 
PM Mitigations and Potential Impact Reduction Measures 
 
An optional measure is to provide applicable construction signing at the Boulevard Pit driveway. 
 
Sheldon Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate at 
an unacceptable LOS during the PM peak hour. The optional measures for this intersection are 
beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 
 
Branford Street (EW) and San Fernando Road (NS): The Intersection is anticipated to operate 
at an unacceptable LOS during the PM peak hour. The optional measures for this intersection 
are beyond of the scope of the project. The Haul Route is, therefore, anticipated to continue to 
operate at an unacceptable LOS during the PM peak period. 
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