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The environmental and social impact assessment is a document of the project sponsor. The views 
expressed herein do not necessarily represent those of ADB’s Board of Directors, Management, 
or staff, and may be preliminary in nature. Your attention is directed to the “Terms of Use” section 
of this website. 
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgments as to the legal or other status of or 
any territory or area. 
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Soil Investigation, Soil Improvement, and Topography Study

applicable to Gas Fired Power Plant Project 275 MW
located in Riau, Indonesia
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APPENDIX B 

Description of Benchmark  
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APPENDIX C 

Borehole Log 
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May 16th, 2017

Iman F

CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor

FRACTURE LOG

1.  1 Joint / m
2.  1 - 5 Joints / m
3.  6 - 10 Joints / m
4.  11 - 20 Joints / m
5.  > 20 Joints / m
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: (D)

1 : 100

LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG

✞✟✠✡☛☞ ✌ ✍✎✏✑✒✓✔ ✕

✖✠☞✗✘✙ ✌ ✚✏✓✛✔✜✏✢ ✕

✣✗☛✟✗✤ ✞☛✥✦✗✧✗★✗✥ ✌ ✩✎✒✛ ✏✪ ✫✒✬✜✭✢✛✔✜✏✢ ✕

✮✠✠✟✯✙✥✗★ ✌ ✰✏✏✎✱✜✢✛✔✒ ✕

SITE INVESTIGATION ✲☛★✠✯✗ ✞☛✧✳✠✟✗✥ ✌ ✫✎✜✴✴✜✢✭ ✵✒✔✶✏✱ ✕

✸✥☞✹✙✥✗✘✙ ✌ ✻✢✓✴✜✢✛✔✜✏✢ ✕

✮☛✯✗✹✗✧✗✥ ✌ ✫✒✽✔✶ ✕

✾✹☛✿✗✘✙ ✌ ❀✴✒❁✛✔✜✏✢ ✕

✲☛✘✙✥ ❂✠✟ ✌ ❃✏✎✒ ✵✛✓✶✜✢✒ ✕

✲❄✹✗✙ ✌ ❅✔✛✎✔ ✕

❆☛✹☛✘✗✙ ✌ ❇✜✢✜✬✶✒✱ ✕

❆☞✗✹✗ ✌ ❅✓✛✴✒ ✕

✖✠✦ ✠✹☛✤ ✌ ✚✏✭ ❈❉ ✕

✣✙❊☛✟✙☞✘✗ ✠✹☛✤ ✌ ✰✶✒✓❋✒✱ ❈❉ ✕

✣✙✘☛★❄●❄✙ ✠✹☛✤ ✌ ✩✽✽✎✏❁✒✱ ❈❉ ✕

❍❄✟❄ ❂✠✟ ✌ ❃✏✎✒ ✵✛✬✔✒✎ ✕

M
a

y
 1

2
, 

2
0

1
7

S
u

n
n

y

BH-01(1/2)

RIAU GFPP (275 MW)

Tenayan

Riau Province, Indonesia

Rotary

Vertical

30.00 m

YBM

Ar Muttaqien

Fadhli

-

❚■❏ ❑■▲▼ ◆❖P ◗■❘❙❯ ❱❲▼▼❯ ❳▼❨❩❬▲◗❭ ❳❪■❫❴❯ ❩▼❨❵❛❵ ❑❜❝❚❯

♠■▲◗❙❯ ❘❪❛❞❲❛❴❙ ◗♠❨▼▼ ❪■■❙ ❛❴❩■❲❴❙❛❪❛❱☎

15

27

33

38

36

50

47

50

>50

6

20

18

M
a

y
 1

3
, 

2
0

1
7

S
u

n
n

y

M
a

y
 1

5
, 

2
0

1
7

S
u

n
n

y

M
a

y
 1

4
, 

2
0

1
7

S
u

n
n

y

18

27

48

>50

❘▲❪♠ ❢ ◗❙▲❘❘ ◆❡❣❢❤❣P ■❘ ▼▲✐❭❙ ❳❪■❫❴ ❢ ❵❛▼▼■❫▲◗❭ ❳❪■❫❴

■❘ ♠■▲◗❙ ◗▲▼❙❵ ♦❝❥❦❯ ◗■♠❛ ❘▲❴❛ ◗❨❴❱ ❨❴❱ ◗▲▼❙

❛❴❩■❲❴❙❛❪❛❱☎

✈❛❪❵ ◗❙▲❘❘❯ ◆❡❣❢❤❣P ■❘ ♠❨◗◗▲✈❛ ✐❪❛❵▲◗❭ ❳❪■❫❴ ❢ ❱❨❪❬

❳❪■❫❴ ♦❝❥❦☎

❘▲❪♠ ❢ ◗❙▲❘❘ ◆❡❣❢❤❣P ■❘ ▼▲✐❭❙ ❳❪■❫❴ ♦▼❨❵☎ ❑■❘❙ ❩▼❨❵

▲❴❙❛❪❩❨▼❨❙▲■❴ ❛❴❩■❲❴❙❛❪❛❱ ❨❙ ❱❛❏❙❭ ✝ ♠ ◆❙❭▲❩❬❴❛◗◗

❨❳■❲❙ ✄✁ ❩♠ P☎

✷☎✷✷❧❢✁✆

♥☎✷✆❧❢✁✆

✼☎✆✁❧❢✁✝

♥☎♥✼❧❢✁✝

♥☎�✂❧❢✁✝



-

X = ✼�✁✂✄✄☎✼✂ Y = ✂✺�✼✄☎✂✆ Z = ✷�☎✝✷ m

May 11th, 2017

May 16th, 2017

Iman F

CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor
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1.  1 Joint / m
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: (D)
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CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor

FRACTURE LOG

1.  1 Joint / m
2.  1 - 5 Joints / m
3.  6 - 10 Joints / m
4.  11 - 20 Joints / m
5.  > 20 Joints / m

: (F)
: (SW)
: (MW)
: (HW)
: (CW)
: (D)

1 : 100

LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG
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RIAU GFPP (275 MW)

Tenayan

Riau Province, Indonesia

Rotary

Vertical

30.00 m
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-

X = ✼✢✣✤✥✥✜✦✼ Y = ✤✦✼✺✺✜✥✥ Z = ✷✢✜✦✼ m

May 17th, 2017

May 21st, 2017

Henri A

CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor

FRACTURE LOG

1.  1 Joint / m
2.  1 - 5 Joints / m
3.  6 - 10 Joints / m
4.  11 - 20 Joints / m
5.  > 20 Joints / m

: (F)
: (SW)
: (MW)
: (HW)
: (CW)
: (D)

1 : 100

LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG

✧★✩✪✫✬ ✭ ✮✯✰✱✲✳✴ ✵
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●✩✩★❍✻❃✸❆ ✭ ■✰✰✯❏✿❀✾✴✲ ✵
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RIAU GFPP (275 MW)

Tenayan

Riau Province, Indonesia

Rotary

Vertical
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-

X = ✼�✁✂✄✄☎✂✆ Y = ✂✺✂✂✝☎✂✆ Z = ✸✝☎✁✂ ✞

May 23rd, 2017

May 26th, 2017

Iman F

CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor

FRACTURE LOG

1.  1 Joint / m
2.  1 - 5 Joints / m
3.  6 - 10 Joints / m
4.  11 - 20 Joints / m
5.  > 20 Joints / m

: (F)
: (SW)
: (MW)
: (HW)
: (CW)
: (D)

1 : 100

LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG

✟✠✡☛☞✌ ✍ ✎✏✑✒✓✔✕ ✖

✗✡✌✘✙✚ ✍ ✛✑✔✜✕✢✑✣ ✖
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RIAU GFPP (275 MW)

Tenayan

Riau Province, Indonesia

Rotary

Vertical

30.00 m
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-

X = ✼�✁✂✄✄☎✂✆ Y = ✂✺✂✂✝☎✂✆ Z = ✸✝☎✁✂ ✞

May 23rd, 2017

May 26th, 2017

Henri A

CORE BARREL TYPE

STCB : Single Tube Core Barrel

DTCB : Double Tube Core Barrel

TTCB : Triple Tube Core Barrel

WEATHERING CONDITION

1.  Fresh Rock
2.  Slightly Weathered Rock
3.  Moderately Weathered Rock
4.  Highly Weathered Rock
5.  Completely Weathered Rock
6.  Decomposed

ROCK STRUCTURES AND DISCONTINUITIES

Broken Core

Various Type of Joints

R.Q.D

90 - 100 %
75 - 90 %
50 - 75 %
25 - 50 %
< 25 %

: Excellent
: Good
: Fair
: Poor
: Very Poor

FRACTURE LOG

1.  1 Joint / m
2.  1 - 5 Joints / m
3.  6 - 10 Joints / m
4.  11 - 20 Joints / m
5.  > 20 Joints / m

: (F)
: (SW)
: (MW)
: (HW)
: (CW)
: (D)

1 : 100

LOG BOR GEOLOGI / GEOLOGICAL DRILLING LOG

✟✠✡☛☞✌ ✍ ✎✏✑✒✓✔✕ ✖

✗✡✌✘✙✚ ✍ ✛✑✔✜✕✢✑✣ ✖

✤✘☞✠✘✥ ✟☞✦✧✘★✘✩✘✦ ✍ ✪✏✓✜ ✑✫ ✬✓✭✢✮✣✜✕✢✑✣ ✖

✯✡✡✠✰✚✦✘✩ ✍ ✱✑✑✏✲✢✣✜✕✓ ✖

SITE INVESTIGATION ✳☞✩✡✰✘ ✟☞★✴✡✠✘✦ ✍ ✬✏✢✵✵✢✣✮ ✶✓✕✷✑✲ ✖

✹✦✌✻✚✦✘✙✚ ✍ ✽✣✔✵✢✣✜✕✢✑✣ ✖

✯☞✰✘✻✘★✘✦ ✍ ✬✓✾✕✷ ✖

✿✻☞❀✘✙✚ ✍ ❁✵✓❂✜✕✢✑✣ ✖

✳☞✙✚✦ ❃✡✠ ✍ ❄✑✏✓ ✶✜✔✷✢✣✓ ✖

✳❅✻✘✚ ✍ ❆✕✜✏✕ ✖

❇☞✻☞✙✘✚ ✍ ❈✢✣✢✭✷✓✲ ✖

❇✌✘✻✘ ✍ ❆✔✜✵✓ ✖

✗✡✧ ✡✻☞✥ ✍ ✛✑✮ ❉❊ ✖

✤✚❋☞✠✚✌✙✘ ✡✻☞✥ ✍ ✱✷✓✔●✓✲ ❉❊ ✖

✤✚✙☞✩❅❍❅✚ ✡✻☞✥ ✍ ✪✾✾✏✑❂✓✲ ❉❊ ✖

■❅✠❅ ❃✡✠ ✍ ❄✑✏✓ ✶✜✭✕✓✏ ✖

BH-03(2/2)

RIAU GFPP (275 MW)

Tenayan

Riau Province, Indonesia

Rotary

Vertical

30.00 m

YBM

Ar Muttaqien

Fadhli
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APPENDIX D 

Photo of Drilling Activities and Core Boxes 

 

 

 

 

 

 

 

 

 



Photograph of Boring activities and Core Boxes 
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APPENDIX E 

Data and Interpretation of 

Geoelectric Survey 

 

 

 

 

 

 

 

 



 

 

Geological Section Based on Interpretation of Geoelectric and Drilling Result (Log Drill) 

 



 
Figure 3 : Field Data Geoelectric and Interpretation Curve GL-1 

 



 
Figure 3 : Field Data Geoelectric and Interpretation Curve GL-2 



 
Figure 3 : Field Data Geoelectric and Interpretation Curve GL-3 



 

 

 

 

 

 

APPENDIX F 

Result of Soil Mechanic Lab. 
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❙✍✎☛✍✝☎✣✁✄☎✍✎

❵✂☎✁❛☎✁✝ ❘❘

❜❝❞❞❡❢❣ ❤✐ ❜❤❥❦ ❞❧♠♥❡♦❥♠ ❦❡♣❤❢❡q❤❢❣ q❧❜q

❜❤❥❦ ❥♦r❧❜q❥s❡q❥❤♦t ❜❤❥❦ ❥❞✉❢❤r❧❞❧♦q ❡♦✈ q❤✉❤s❢❡✉♥❣ ❜q❝✈❣ ❤✐ ❢❥❡❝ s✐✉✉ ✇①② ❞③

④� ✝�
⑤ ⑥✭✫★✥ ✪❱✭✩
⑦✦❭❭ ⑧❱❇ ❋❆❆

✪✭★✧★

⑨✍✂✞

⑩✍❶
❷❱✮✦✩ ✪✮✥★❭❭④❸
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PROJECT �

LOCATION � ✁✂✄☎✆☎✄✝ ✞✟☎✠

SAMPLE No. ✡ ✁✂☛☞ ✌✟☞ ✍ ✎✏ ✑✁✌✍✎✏✒

DEPTH ✡ ✏✓✔✎ ✕

DATE ✡ ✎✔✍✖✠✄✍✏✗

TESTED BY ✡ ✘☎✙✓ ✚✂✛☞☎✄

PREPARED BY ✡ ✘☎✙✓ ✚✂✛☞☎✄

CHECK BY ✡ ✘☎✙✓ ✚✂✛☞☎✄

APPROVED BY ✡ ✘☎✙✓ ✚✂✛☞☎✄

Parameters :

NATURAL MOISTURE CONTENT  ✜ ✏✢✓✣✣ ✤ ✥✦✧★ ✜ ✩✪✓✢✏ ✤

SPECIFIC GRAVITY  ✜ ✩✓✔✗✣✔ ✫ ✬✭✮ ✯✰✱ ✲ ✏✓✳✔✏ ☞✴✕
✵

✫ ✬✭✮ ✶✷✸ ✲ ✏✓✩✢✳ ☞✴✕
✵

TYPE COMPACTION TEST

(  X   ) STANDARD COMPACTION TEST

(       ) MODIFIED COMPACTION TEST WEIGHT OF HAMMER   = ✩✓✔✎ ✑✛✹✒

DIAMETER OF MOULD ✜ ✪✓✪✩ ✑✺✕✒ NUMBER OF LAYERS = ✳✓✎✎ ✑ ✍ ✒

HEIGHT OF MOULD ✜ ✏✏✓✔✔ ✑✺✕✒ NUMBER OF BLOWS/LAYERS = ✩✔✓✎✎ ✑ ✍ ✒

CROSS AREA OF MOULD ✜ ✗✗✓✩✪ ✑✺✕
✻
✒ HEIGHT OF DROP = ✳✎✓✔✎ ✑✺✕✒

VOLUME OF MOULD ✜ ✢✪✩✓✩✪ ✑✺✕
✵
✒ ENERGY DENSITY = ✣✓✏✼ ✑☞✕✴✕

✵
✒

 TEST NUMBER ✏ ✩ ✳ ✼ ✔

 INCREASE OF WATER USED ✑✤✒ ✏✪ ✩✼ ✩✪ ✳✼ ✳✪

 WEIGHT OF MOULD + BASE + WET SOIL     ✑✹✽✒ ✩✢✣✪✓✎ ✳✏✩✏✓✣ ✳✳✎✩✓✼ ✳✏✢✪✓✔ ✩✪✗✳✓✩

 WEIGHT OF MOULD + BASE    ✑✹✽✒ ✏✗✳✢ ✏✗✳✢ ✏✗✳✢ ✏✗✳✢ ✏✗✳✢

 WEIGHT OF WET SOIL   ✑✹✽✒ ✏✏✳✏ ✏✳✢✼ ✏✔✣✼ ✏✼✔✩ ✏✩✳✔✓✩

 VOLUME OF WET SOIL    ✑✺✕
✵
✒ ✢✪✩✓✩✪ ✢✪✩✓✩✪ ✢✪✩✓✩✪ ✢✪✩✓✩✪ ✢✪✩✓✩✪

 BULK DENSITY                 ✑☞✴✕
✵
✒ ✏✓✩✣✢ ✏✓✔✔✏ ✏✓✗✔✳ ✏✓✣✩✗ ✏✓✳✢✼

 MOISTURE CONTENT    ✑✤✒ ✏✪✓✼✎ ✩✼✓✳✏ ✩✪✓✢✏ ✳✼✓✣✼ ✳✪✓✳✔

 DRY DENSITY                   ✑☞✴✕
✵
✒ ✏✓✎✣✩ ✏✓✩✼✗ ✏✓✳✔✏ ✏✓✩✎✢ ✎✓✪✪✳

 WEIGHT OF DRY SOIL               ✑✹✽✒ ✪✼✗ ✏✏✏✳ ✏✩✎✔ ✏✎✗✢ ✢✢✣

 VOLUME OF DRY SOIL        ✑✺✕
✵
✒ ✳✣✢ ✼✳✩ ✼✣✢ ✼✏✢ ✳✼✼

 VOLUME OF VOIDS                     ✑✺✕
✵
✒ ✔✩✔ ✼✣✎ ✼✩✔ ✼✗✼ ✔✼✢

 VOID RATIO                 ✑ ✍ ✒ ✏✓✼✩✗ ✏✓✎✣✣ ✎✓✪✎✢ ✏✓✏✳✳ ✏✓✔✪✼

 POROSITY                   ✑✤✒ ✔✢✓✗✪✢ ✔✏✓✔✢✣ ✼✗✓✔✗✢ ✔✳✓✏✎✢ ✣✏✓✼✼✼

 Z.A.V.C                         ✑☞✴✕
✵
✒ ✏✓✗✏✢ ✏✓✔✢✼ ✏✓✼✔✗ ✏✓✳✣✏ ✏✓✩✗✪

COMPACTION TEST

✾✿✟❀ ❁✄❂✂☛☞✟✹☎☛✟ ✁✿❃✿✹✽☎❃❄✆ ✞✟☎✠ ❅❀☞✓ ✩

❆❇❈❆

❆❇❉❆

❊❇❆❆

❊❇❋❆

❊❇●❆

❊❇❈❆

❊❇❉❆

❊❆❇❆ ❊❍❇❆ ❋❆❇❆ ❋❍❇❆ ■❆❇❆ ■❍❇❆ ●❆❇❆ ●❍❇❆ ❍❆❇❆
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MOISTURE CONTENT  %

❏❑▲▼

◆❖P◗❘❙❚❯❘❱ ❲❘❳❳❨❩❩

◆◗P❖❬❭❚❘❙❱ ❲❪❯❨❩❩
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PROJECT �

LOCATION �

SAMPLE No. ✁ ✂✄☎✆ ✝✞✆ ✟ ✠✡ ☛✂✝✟✠✡☞

DEPTH ✁ ✌✍✎✠ ✏

DATE ✁ ✠✎✟✑✒✓✟✌✔

TESTED BY ✁ ✕✖✗✍ ✘✄✙✆✖✓

PREPARED BY ✁ ✕✖✗✍ ✘✄✙✆✖✓

CHECK BY ✁ ✕✖✗✍ ✘✄✙✆✖✓

APPROVED BY ✁ ✕✖✗✍ ✘✄✙✆✖✓

Parameters :

NATURAL MOISTURE CONTENT  ✚ ✡✛✍✜✔ ✢ ✣✤✥✦ ✚ ✛✛✍✡✜ ✢

SPECIFIC GRAVITY  ✚ ✡✍✎✜✧✡ ★ ✩✪✫ ✬✭✮ ✯ ✌✍✛✎✜ ✆✰✏
✱

★ ✩✪✫ ✲✳✴ ✯ ✌✍✡✵✔ ✆✰✏
✱

TYPE COMPACTION TEST

(  X   ) STANDARD COMPACTION TEST

(       ) MODIFIED COMPACTION TEST WEIGHT OF HAMMER   = ✡✍✎✠ ☛✙✶☞

DIAMETER OF MOULD ✚ ✷✍✷✡ ☛✸✏☞ NUMBER OF LAYERS = ✛✍✠✠ ☛ ✟ ☞

HEIGHT OF MOULD ✚ ✌✌✍✎✎ ☛✸✏☞ NUMBER OF BLOWS/LAYERS = ✡✎✍✠✠ ☛ ✟ ☞

CROSS AREA OF MOULD ✚ ✔✔✍✡✷ ☛✸✏
✹
☞ HEIGHT OF DROP = ✛✠✍✎✠ ☛✸✏☞

VOLUME OF MOULD ✚ ✵✷✡✍✡✷ ☛✸✏
✱
☞ ENERGY DENSITY = ✧✍✌✜ ☛✆✏✰✏

✱
☞

 TEST NUMBER ✌ ✡ ✛ ✜ ✎

 INCREASE OF WATER USED ☛✢☞ ✡✛ ✡✵ ✛✛ ✛✵ ✜✛

 WEIGHT OF MOULD + BASE + WET SOIL     ☛✶✺☞ ✡✷✷✛✍✧ ✛✌✵✔✍✛ ✛✛✜✵✍✡ ✛✡✜✧✍✵ ✛✠✷✡✍✜

 WEIGHT OF MOULD + BASE    ☛✶✺☞ ✌✔✛✵ ✌✔✛✵ ✌✔✛✵ ✌✔✛✵ ✌✔✛✵

 WEIGHT OF WET SOIL   ☛✶✺☞ ✌✡✎✧ ✌✜✜✷ ✌✧✌✠ ✌✎✠✷ ✌✛✎✜✍✜

 VOLUME OF WET SOIL    ☛✸✏
✱
☞ ✵✷✡✍✡✷ ✵✷✡✍✡✷ ✵✷✡✍✡✷ ✵✷✡✍✡✷ ✵✷✡✍✡✷

 BULK DENSITY                 ☛✆✰✏
✱
☞ ✌✍✜✠✔ ✌✍✧✡✜ ✌✍✵✠✎ ✌✍✧✷✌ ✌✍✎✌✵

 MOISTURE CONTENT    ☛✢☞ ✡✛✍✧✎ ✡✵✍✛✌ ✛✛✍✡✜ ✛✵✍✎✜ ✜✛✍✜✵

 DRY DENSITY                   ☛✆✰✏
✱
☞ ✌✍✌✛✵ ✌✍✡✧✧ ✌✍✛✎✜ ✌✍✡✡✌ ✌✍✠✎✵

 WEIGHT OF DRY SOIL               ☛✶✺☞ ✌✠✌✎ ✌✌✛✠ ✌✡✠✵ ✌✠✵✷ ✷✜✜

 VOLUME OF DRY SOIL        ☛✸✏
✱
☞ ✛✷✷ ✜✜✜ ✜✔✎ ✜✡✵ ✛✔✌

 VOLUME OF VOIDS                     ☛✸✏
✱
☞ ✜✷✛ ✜✜✷ ✜✌✵ ✜✧✎ ✎✡✡

 VOID RATIO                 ☛ ✟ ☞ ✌✍✡✛✔ ✌✍✠✌✌ ✠✍✵✵✠ ✌✍✠✵✧ ✌✍✜✠✔

 POROSITY                   ☛✢☞ ✎✎✍✛✠✎ ✎✠✍✡✵✛ ✜✧✍✵✠✷ ✎✡✍✠✧✛ ✎✵✍✜✎✌

 Z.A.V.C                         ☛✆✰✏
✱
☞ ✌✍✎✵✷ ✌✍✜✵✠ ✌✍✛✔✷ ✌✍✡✵✎ ✌✍✡✠✵

COMPACTION TEST

✻✼✞✽ ✾✓✿✄☎✆✞✶✖☎✞ ✂✼❀✼✶✺✖❀❁❂ ❃✞✖✒ ❄✽✆✍ ✡

✂✄✓✖❂✖✓❅ ❃✞✖✒

❆❇❈❆

❉❇❆❆

❉❇❊❆

❉❇❋❆

❉❇●❆

❉❇❈❆

❉❍❇❆ ❊❆❇❆ ❊❍❇❆ ■❆❇❆ ■❍❇❆ ❋❆❇❆ ❋❍❇❆ ❍❆❇❆
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❏❑▲▼

◆❖P◗❘❙❚❯❱❲ ❳❘❨❨❩❬❬

◆◗P❖❭❪❘❙❫❲ ❳❴❯❩❬❬



 

 

 

 

 

 

APPENDIX G 

Ground Water and Soil Chemical Properties 

  



 

 

                         CERTIFICATE OF ANALYSIS COA 5.8 
                                               NO : GS.COA.06.2017.107 Terbitan : A 

                         TESTING FACILITY : BANDUNG Revisi     : 00 
 

 

 

 

  
JOB NO. :  17/107 
CLIENT :  PT. WAHANA GUNA MANDIRI 

DATE RECEIVED :  22 May 2017 

SAMPLED BY   :  Client.   
TIME OF ANALYSIS :  Commenced 23 May 2017 until 08 June 2017.  
TEST METHOD  :  Waters analyzed in accordance with the procedures published by the American Public 

                                             Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0. 
 

 

 

 

Lab. No   :   B 001 

Client ID :   BH � 01 DEPTH 28.5 m 

Parameter Unit Result Method 

Acidity (as CaCO3) mg/L 133 APHA 2310 B - 2012 

Total Alkalinity (as CaCO3) mg/L 95 APHA 2320 B - 2012 

Hydrogen Sulphide (H2S) mg/L 0.21 APHA 4500 S
2-

 D - 2012 

Chloride (Cl)  mg/L 21 APHA 4500 Cl
-
-C - 2012 

Sulfate (SO4) mg/L 36 APHA 4500 SO4 E - 2012 

Organic Matter (by KMnO4) mg/L 366 SNI  06 - 6989.22 - 2004 

 

 

 

                                                          Bandung, 08 June 2017 
 
 
 

 
 
 

 
 
 

 

  ----------------------------------                                                     --------------------------------------- 

  Checked                                  Approved Signatory 

  Rika Rachmawati                                        Lasmijati Kosasih 

    Analyst                                          Laboratory Manager 
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The results of these tests relate only to the sample(s)  submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory 

[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini tidak boleh direproduksi sebagian tanpa ijin tertuli s dari laboratorium penguji]  



 

 

                         CERTIFICATE OF ANALYSIS COA 5.8 
                                               NO : GS.COA.06.2017.112 Terbitan : A 

                         TESTING FACILITY : BANDUNG Revisi     : 00 
 

 

 

 

 

  
JOB NO. :  17/112 
CLIENT :  PT. WAHANA GUNA MANDIRI 

DATE RECEIVED :  30 May 2017 

SAMPLED BY   :  Client.   
TIME OF ANALYSIS :  Commenced 31 May 2017 until 09 June 2017.  
TEST METHOD  :  Waters analyzed in accordance with the procedures published by the American Public 

                                             Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0. 
 

 

 

 

 

Lab. No   :   B 001 

Client ID :   BH � 02 DEPTH 10.20 m 

 

Parameter Unit Result Method 

Acidity (as CaCO3) mg/L 18 APHA 2310 B - 2012 

Total Alkalinity (as CaCO3) mg/L 328 APHA 2320 B - 2012 

Chloride (Cl) mg/L 31 APHA 4500 Cl
-
-C - 2012 

Sulfate (SO4) mg/L 34 APHA 4500 SO4 E - 2012 

Organic Matter (by KMnO4) mg/L 702 SNI  06 - 6989.22 - 2004 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✁✂✄☎✆ ✝✞✟✠✡☛ ☎✆ ☛✠ ✡✞✟☞✌✍✞ ✝✞✟✠✡☛ ✎✌☛✞✎ ✏✑ ✒✓✔✞ ✑✕✏✖✗ 
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The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without  the written approval of the testing laboratory 

[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini t idak boleh direproduksi sebagian tanpa ij in tertulis dari laboratorium penguji]  

 



 

 

                         CERTIFICATE OF ANALYSIS COA 5.8 
                                               NO : GS.COA.06.2017.112 Terbitan : A 

                         TESTING FACILITY : BANDUNG Revisi     : 00 
 

 

 

 

 

  
JOB NO. :  17/112 
CLIENT :  PT. WAHANA GUNA MANDIRI 

DATE RECEIVED :  30 May 2017 

SAMPLED BY   :  Client.   
TIME OF ANALYSIS :  Commenced 31 May 2017 until 09 June 2017.  
TEST METHOD  :  Waters analyzed in accordance with the procedures published by the American Public 

                                             Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0. 
 

 

 

 

 

 

Lab. No   :   B 001 

Client ID :   BH � 02 DEPTH 10.20 m 

 

Parameter Unit Result Method 

Hydrogen Sulphide (H2S) mg/L 28 IK 5 Bab 6.50 

 

 

 

 

 

 

 

 

 

                                                              Bandung, 13 June 2017 
 
 
 
 
 
 
 
 
 
      
 
 
  
 
 

       

  ----------------------------------                                                     --------------------------------------- 

  Checked                                  Approved Signatory 

  Rika Rachmawati                                        Lasmijati Kosasih 

    Analyst                                         Laboratory Manager 

 

 

 

 

 

 

 

 
✁✂✄☎✆ ✝✞✟✠✡☛ ☎✆ ☛✠ ✡✞✟☞✌✍✞ ✝✞✟✠✡☛ ✎✌☛✞✎ ✏✑ ✒✓✔✞ ✑✕✏✖✗ 
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The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without  the written approval of the testing laboratory 

[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini t idak boleh direproduksi sebagian tanpa ij in tertulis dari laboratorium penguji]  

 



 

 

                         CERTIFICATE OF ANALYSIS COA 5.8 
                                               NO : GS.COA.06.2017.113 Terbitan : A 

                         TESTING FACILITY : BANDUNG Revisi     : 00 
 

 

 

 

 

 

  
JOB NO. :  17/113 
CLIENT :  PT. WAHANA GUNA MANDIRI 

DATE RECEIVED :  30 May 2017 

SAMPLED BY   :  Client.   
TIME OF ANALYSIS :  Commenced 31 May 2017 until 12 June 2017.  
TEST METHOD  :  Waters analyzed in accordance with the procedures published by the American Public 

                                             Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0. 
 

 

 

 

 

 

Lab. No   :   B 001 

Client ID :   BH � 03 DEPTH 20.00 m 

 

Parameter Unit Result Method 

Acidity (as CaCO3) mg/L 104 APHA 2310 B - 2012 

Total Alkalinity (as CaCO3) mg/L 132 APHA 2320 B - 2012 

Chloride (Cl) mg/L 94 APHA 4500 Cl
-
-C - 2012 

Sulfate (SO4) mg/L 104 APHA 4500 SO4 E - 2012 

Organic Matter (by KMnO4) mg/L 304 SNI  06 - 6989.22 - 2004 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
page 1 of 2 

The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory 

[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini t idak boleh direproduksi sebagian tanpa ij in tertulis dari laboratorium penguji]  

 



 

 

                         CERTIFICATE OF ANALYSIS COA 5.8 
                                               NO : GS.COA.06.2017.113 Terbitan : A 

                         TESTING FACILITY : BANDUNG Revisi     : 00 
 

 

 

 

 

 

  
JOB NO. :  17/113 
CLIENT :  PT. WAHANA GUNA MANDIRI 

DATE RECEIVED :  30 May 2017 

SAMPLED BY   :  Client.   
TIME OF ANALYSIS :  Commenced 31 May 2017 until 12 June 2017.  
TEST METHOD  :  Waters analyzed in accordance with the procedures published by the American Public 

                                             Health Association (APHA, 2012), PT. Geoservices Environmental Laboratories WILAB 5.0. 
 

 

 

 

 

 

Lab. No   :   B 001 

Client ID :   BH � 03 DEPTH 20.00 m 

 

Parameter Unit Result Method 

Hydrogen Sulphide (H2S) mg/L 2 IK 5 Bab 6.50 

 

 

 

 

 

 

 

 

 

 

                                                             Bandung, 13 June 2017 
 
 
 
 
 
 
 
 
     
 
 
 
 
 

      

  ----------------------------------                                                     --------------------------------------- 

  Checked                                  Approved Signatory 

  Rika Rachmawati                                        Lasmijati Kosasih 

    Analyst                                         Laboratory Manager 
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The results of these tests relate only to the sample(s) submitted. This report shall not be reproduced except in full without the written approval of the testing laboratory 

[Hasil analisa ini hanya berlaku untuk sampel yang diterima. Laporan ini t idak boleh direproduksi sebagian tanpa ij in tertulis dari laboratorium penguji]  

 



Form no. (No. formulir) 1

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date oDate of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg

Titrarisi P Acidity ( TPAc )

Titrarisi P Alkalinity ( TPA )

Titrarisi M Alkalinity ( TMA )

NaOH

Hcl

P Acidity = ( 60000 / W ) x ( TPAc x NaOH ) (mg/Kg CO3)

P Alkalinity  = (  72,135 / W  ) x (  TPA x Hcl ) (mg/Kg HCO3)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 01 06 2017

ASTM G 51 RESULT OF (HASIL PENGUJIAN)
Page 1 of 5 (Halaman 1 dari 5)

ACIDITY / ALKANITY  

01 06 2017

02 06 2017

07 06 2017

No. of sample (No. contoh)

1

BH 01

29.00 - 29.30

5000.00

0.10

0.30

0.01

0.1082

61.000

64.92

264.01



Form no. (No. formulir) 2

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date ofDate of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg/l

Kehilangan berat ( Kb ) mg/l

Berat sampel dalam 50 ml

N (normality)

Sulfur Trioxide ( S ) ppm = (  Kb / W  ) x 1000 x N  

Sulfur Trioxide ( S ) %  = (  Kb / W  ) x 1000 x N  (mg/Kg)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 01 06 2017

RESULT OF (HASIL PENGUJIAN)
Page 2 of 5 (Halaman 2 dari 5)

SULPHUR TRIOXIDE  ( S )

01 06 2017

02 06 2017

07 06 2017

No. of sample (No. contoh)

1

BH 01

29.00 - 29.30

10.0

0.0007

13.7100

13.7400

9.62

0.00962



Form no. (No. formulir) 3

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

V (volume) ml.

N (normality)

W (weight) g.

Soluble Klorida ( CL )  %  = 3,5453 x V x N / W 

Soluble Klorida ( CL ) ppm  (mg/kg)  

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 01 06 2017

ASTM C 114 - 05 RESULT OF (HASIL PENGUJIAN)
Page 3 of 5 (Halaman 3 dari 5)

SOLUBLE KLORIDA  ( CL )

01 06 2017

02 06 2017

07 06 2017

No. of sample (No. contoh)

1

BH 01

29.00 - 29.30

0.200

0.0480

5.0627

67.32

0.0067



Form no. (No. formulir) 4

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight)  g

Kehilangan berat ( Kb )

% Kehilangan berat = N x ( Kb / W ) x 100 %

N (normality)

Soluble Sulfat ( SO3 ) ppm  = (  Kb / W  ) x 10.000

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 01 06 2017

ASTM RESULT OF (HASIL PENGUJIAN)
Page 4 of 5 (Halaman 4 dari 5)

SOLUBLE SULFAT  ( SO3 )

01 06 2017

02 06 2017

07 06 2017

No. of sample (No. contoh)

1

BH 01

29.00 - 29.30

10.000

34.3000

0.0024

0.0007

24.01



Form no. (No. formulir) 5

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM ppm ( mg / kg ) :

W 1  (weight) g.

W 2  (weight) g.

W 3 (weight) g. = W 1 - W 2

W 4 (weight) g.

W 5 (weight) g. = W 1 - W 4

Organic Content  %  = ( W 3 / W 5 ) x 100%

PH ( Reaksi )

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 01 06 2017

ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
Page 5 of 5 (Halaman 5 dari 5)

ORGANIC CONTENT & PH

01 06 2017

02 06 2017

07 06 2017

BH 01

30.6509

29.00 - 29.30

30.5547

0.0962

1.0693

9.00

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

No. of sample (No. contoh)

9.68

29.5816

1



Form no. (No. formulir) 1

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg

Titrarisi P Acidity ( TPAc )

Titrarisi P Alkalinity ( TPA )

Titrarisi M Alkalinity ( TMA )

NaOH

Hcl

P Acidity = ( 60000 / W ) x ( TPAc x NaOH ) (mg/Kg CO3)

P Alkalinity  = (  72,135 / W  ) x (  TPA x Hcl ) (mg/Kg HCO3)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

266.83

66.05

61.650

0.01

0.1090

0.10

0.30

9.70 - 10.00

5000.00

No. of sample (No. contoh)

2

BH 02

05 Juni 2017

06 Juni  2017

12 Juni  2017

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM G 51 RESULT OF (HASIL PENGUJIAN)
Page 1 of 5 (Halaman 1 dari 5)

ACIDITY / ALKANITY  



Form no. (No. formulir) 2

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg/l

Kehilangan berat ( Kb ) mg/l

Berat sampel dalam 50 ml

N (normality)

Sulfur Trioxide ( S ) ppm = (  Kb / W  ) x 1000 x N  

Sulfur Trioxide ( S ) %  = (  Kb / W  ) x 1000 x N  (mg/Kg)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

9.76

0.00976

13.7410

0.0007

13.7110

9.70 - 10.00

10.0

No. of sample (No. contoh)

2

BH 02

05 Juni 2017

06 Juni  2017

12 Juni  2017

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

RESULT OF (HASIL PENGUJIAN)
Page 2 of 5 (Halaman 2 dari 5)

SULPHUR TRIOXIDE  ( S )



Form no. (No. formulir) 3

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

V (volume) ml.

N (normality)

W (weight) g.

Soluble Klorida ( CL )  %  = 3,5453 x V x N / W 

Soluble Klorida ( CL ) ppm  (mg/kg)  

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

0.0067

67.19

0.0480

5.0721

9.70 - 10.00

0.200

No. of sample (No. contoh)

2

BH 02

05 Juni 2017

06 Juni  2017

12 Juni  2017

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM C 114 - 05 RESULT OF (HASIL PENGUJIAN)
Page 3 of 5 (Halaman 3 dari 5)

SOLUBLE KLORIDA  ( CL )



Form no. (No. formulir) 4

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight)  g

Kehilangan berat ( Kb )

% Kehilangan berat = N x ( Kb / W ) x 100 %

N (normality)

Soluble Sulfat ( SO3 ) ppm  = (  Kb / W  ) x 10.000

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

0.0007

24.44

34.4200

0.0024

9.70 - 10.00

10.000

No. of sample (No. contoh)

2

BH 02

05 Juni 2017

06 Juni  2017

12 Juni  2017

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM RESULT OF (HASIL PENGUJIAN)
Page 4 of 5 (Halaman 4 dari 5)

SOLUBLE SULFAT  ( SO3 )



Form no. (No. formulir) 5

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM ppm ( mg / kg ) :

W 1  (weight) g.

W 2  (weight) g.

W 3 (weight) g. = W 1 - W 2

W 4 (weight) g.

W 5 (weight) g. = W 1 - W 4

Organic Content  %  = ( W 3 / W 5 ) x 100%

PH ( Reaksi )

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

No. of sample (No. contoh)

9.62

29.5818

2

1.0695

9.11

30.5539

0.0974

30.6513

9.70 - 10.00

BH 02

05 Juni 2017

06 Juni  2017

12 Juni  2017

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
Page 5 of 5 (Halaman 5 dari 5)

ORGANIC CONTENT & PH



Form no. (No. formulir) 1

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg

Titrarisi P Acidity ( TPAc )

Titrarisi P Alkalinity ( TPA )

Titrarisi M Alkalinity ( TMA )

NaOH

Hcl

P Acidity = ( 60000 / W ) x ( TPAc x NaOH ) (mg/Kg CO3)

P Alkalinity  = (  72,135 / W  ) x (  TPA x Hcl ) (mg/Kg HCO3)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM G 51 RESULT OF (HASIL PENGUJIAN)
Page 1 of 5 (Halaman 1 dari 5)

ACIDITY / ALKANITY  

05 Juni 2017

06 Juni  2017

12 Juni  2017

No. of sample (No. contoh)

3

BH 03

20.00 - 20.30

5000.00

0.10

0.30

0.01

0.1081

61.595

65.51

266.59



Form no. (No. formulir) 2

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight) mg/l

Kehilangan berat ( Kb ) mg/l

Berat sampel dalam 50 ml

N (normality)

Sulfur Trioxide ( S ) ppm = (  Kb / W  ) x 1000 x N  

Sulfur Trioxide ( S ) %  = (  Kb / W  ) x 1000 x N  (mg/Kg)

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

RESULT OF (HASIL PENGUJIAN)
Page 2 of 5 (Halaman 2 dari 5)

SULPHUR TRIOXIDE  ( S )

05 Juni 2017

06 Juni  2017

12 Juni  2017

No. of sample (No. contoh)

3

BH 03

20.00 - 20.30

10.0

0.00069

13.7130

13.7410

9.48

0.00948



Form no. (No. formulir) 3

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

V (volume) ml.

N (normality)

W (weight) g.

Soluble Klorida ( CL )  %  = 3,5453 x V x N / W 

Soluble Klorida ( CL ) ppm  (mg/kg)  

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM C 114 - 05 RESULT OF (HASIL PENGUJIAN)
Page 3 of 5 (Halaman 3 dari 5)

SOLUBLE KLORIDA  ( CL )

05 Juni 2017

06 Juni  2017

12 Juni  2017

No. of sample (No. contoh)

3

BH 03

20.00 - 20.30

0.200

0.0481

5.0762

67.29

0.0067



Form no. (No. formulir) 4

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu ) Date of (Tanggal)

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM % BERAT :

Depth/ Elevation (Kedalaman/ Elevasi ) 

W (weight)  g

Kehilangan berat ( Kb )

% Kehilangan berat = N x ( Kb / W ) x 100 %

N (normality)

Soluble Sulfat ( SO3 ) ppm  = (  Kb / W  ) x 10.000

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM RESULT OF (HASIL PENGUJIAN)
Page 4 of 5 (Halaman 4 dari 5)

SOLUBLE SULFAT  ( SO3 )

05 Juni 2017

06 Juni  2017

12 Juni  2017

No. of sample (No. contoh)

3

BH 03

20.00 - 20.30

10.000

34.4300

0.0025

0.0007

24.62



Form no. (No. formulir) 5

Issue/Revision (Terbitan/Revisi)

Tanggal Revisi

Project (Contoh dari)               : Soil Investigation And Topography

Type of sample (Jenis contoh)  
: Tanah (Asli) / DS ( terganggu )  - Date of (Tanggal)

:

Location (lokasi)
: CCPP Alt.2 Riau      - Sample accepted (Contoh diterima)

:

Clent :      - Sample tested (Contoh dites)
:

     - Test finished (Contoh selesai dites)
:

HASIL ANALISA KIMIA DARI CONTOH KERING ( 105 
O
C ) DALAM ppm ( mg / kg ) :

W 1  (weight) g.

W 2  (weight) g.

W 3 (weight) g. = W 1 - W 2

W 4 (weight) g.

W 5 (weight) g. = W 1 - W 4

Organic Content  %  = ( W 3 / W 5 ) x 100%

PH ( Reaksi )

Checked by supervisor (Diperiksa oleh penyelia) Tested by technician (Disiapkan oleh teknisi)

Date (Tanggal) : Date (Tanggal) :

Name and sign (Nama dan tanda tangan) : Name and sign (Nama dan tanda tangan) :

FORM (FORMULIR)METODE UJI

(Method) 05 Juni 2017

ASTM D 2974 RESULT OF (HASIL PENGUJIAN)
Page 5 of 5 (Halaman 5 dari 5)

ORGANIC CONTENT & PH

05 Juni 2017

06 Juni  2017

12 Juni  2017

BH 03

30.6521

20.00 - 20.30

30.5539

0.0982

1.0704

9.17

Depth/ Elevation (Kedalaman/ Elevasi ) (m)

No. of sample (No. contoh)

9.66

29.5817
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Riau 275 MW Gas Combined Cycle Pow er Plant  IPP

ESIA - Process Descript ion

AM039100-400-GN-RPT-1002 Rev 1

Preliminary Labour Mobilisation Schedule



Project Name: Indonesia Riau Project

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

C 956    10,374    -       37     38     47     50     55     59     64     111   201   275   348   459   543   654   771   819   923   956   905   864   739   573   393   283   156   39     14     -       -       -       -       

C FOREMAN Civil/Building Foreman 11       171            -         2        3        4        5        5        6        6        9        9        10      10      11      11      10      10      9        9        9        8        7        7        6        3        2        -         -         -         -         -         -         -         

C Steel Structure Foreman 1          6                -         -         -         -         -         -         -         -         -         -         1        1        1        1        1        1        -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C Mechanical Foreman 17       133            -         -         -         -         -         -         -         -         -         -         -         -         2        3        4        8        12      17      17      17      17      17      12      5        2        -         -         -         -         -         -         -         

C Piping Foreman 8          83              -         -         -         -         -         -         -         -         -         -         -         2        4        5        5        8        8        8        8        8        8        7        5        3        2        2        -         -         -         -         -         -         

C Welding Foreman 8          62              -         -         -         -         -         -         -         -         -         -         -         1        2        3        3        3        6        6        7        8        8        6        3        2        2        2        -         -         -         -         -         -         

C Tank Foreman 2          10              -         -         -         -         -         -         -         -         -         -         -         -         1        1        1        1        2        2        1        1        -         -         -         -         -         -         -         -         -         -         -         -         

C Electrical Foreman 6          60              -         -         -         -         -         -         -         -         -         -         -         1        2        2        5        5        6        6        6        6        6        5        5        2        2        1        -         -         -         -         -         -         

C Instrument Foreman -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C Painting Foreman 3          18              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         1        1        1        1        1        2        3        3        3        3        1        -         -         -         -         -         

C Insulation Foreman 2          15              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         1        1        1        1        1        2        2        2        2        2        -         -         -         -         

C HVAC Foreman 11       70              -         -         -         -         -         -         -         -         -         -         -         -         2        4        6        7        10      11      11      10      7        2        -         -         -         -         -         -         -         -         -         -         

C MECHANICAL Mechanical Fitter 45       417            -         -         -         -         -         -         -         -         -         -         -         -         -         7        14      20      28      35      42      45      45      45      45      42      28      14      7        -         -         -         -         -         

C Iron Worker 42       402            -         -         -         -         -         -         -         -         -         -         -         2        5        12      18      27      32      35      42      41      40      39      37      34      22      11      5        -         -         -         -         -         

C Refractory Layer -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C Castable Worker -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C PIPING Pipe Fitter(Class A) 45       368            -         -         -         -         -         -         -         -         -         -         -         8        12      16      20      24      32      45      45      45      45      32      18      10      8        8        -         -         -         -         -         -         

C Pipe Fitter(Class B) 26       161            -         -         -         -         -         -         -         -         -         -         -         -         4        9        14      23      25      26      26      19      11      4        -         -         -         -         -         -         -         -         -         -         

C Pipe Welder(Class A) 56       446            -         -         -         -         -         -         -         -         -         -         -         8        12      16      24      32      40      56      56      56      56      43      18      13      8        8        -         -         -         -         -         -         

C Pipe Welder(Class B) 12       71              -         -         -         -         -         -         -         -         -         -         -         -         3        3        6        7        11      12      12      9        6        2        -         -         -         -         -         -         -         -         -         -         

C Plate Welder(Class A) 5          24              -         -         -         -         -         -         -         -         -         -         -         -         1        2        4        4        5        5        2        1        -         -         -         -         -         -         -         -         -         -         -         -         

C Plate Welder(Class B) 16       160            -         -         -         -         -         -         -         -         -         -         -         2        4        7        9        13      13      15      16      16      16      15      14      8        6        5        1        -         -         -         -         -         

C Steel Fabricator 11       95              -         -         -         -         -         -         -         -         -         -         -         -         -         2        4        5        5        8        11      11      11      11      11      7        5        3        1        -         -         -         -         -         

C Rigger 44       398            -         -         -         -         -         -         -         -         -         -         -         4        9        17      22      31      35      40      44      44      43      36      29      19      13      9        4        -         -         -         -         -         

C INSULATION Insulator 14       145            -         -         -         -         -         -         -         -         -         -         -         -         2        4        6        7        9        11      13      14      14      12      9        11      11      11      7        4        -         -         -         -         

C Tin Smith 5          36              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         2        2        3        5        5        5        5        5        2        2        -         -         -         -         

C PAINTING Painter 8          46              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         1        1        3        3        5        8        8        8        7        2        -         -         -         -         -         -         

C Sign Painter -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C Sand Blaster 5          27              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         1        1        2        2        3        5        5        5        2        1        -         -         -         -         -         -         

C HVAC HVAC Duct Worker 16       89              -         -         -         -         -         -         -         -         -         -         -         -         2        4        6        8        9        16      16      16      8        4        -         -         -         -         -         -         -         -         -         -         

C Plumber 5          31              -         -         -         -         -         -         -         -         -         -         -         -         1        2        2        3        5        5        5        4        3        1        -         -         -         -         -         -         -         -         -         -         

C ELECTRICAL Electrician 23       236            -         -         -         -         -         -         -         -         -         -         -         5        9        10      18      18      23      23      23      23      23      20      18      9        9        5        -         -         -         -         -         -         

C INSTRUMENT Instrumet Fitter 7          31              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         2        4        7        7        7        4        2        -         -         -         -         -         

C BUILDING Carpenter 12       132            -         -         -         -         -         -         -         -         12      12      12      12      12      12      12      12      12      12      12      -         -         -         -         -         -         -         -         -         -         -         -         -         

C Concrete Worker 4          44              -         -         -         -         -         -         -         -         4        4        4        4        4        4        4        4        4        4        4        -         -         -         -         -         -         -         -         -         -         -         -         -         

C Re-Bar Worker 9          99              -         -         -         -         -         -         -         -         9        9        9        9        9        9        9        9        9        9        9        -         -         -         -         -         -         -         -         -         -         -         -         -         

C Mason 18       126            -         -         -         -         -         -         -         -         -         -         -         -         -         -         18      18      18      18      18      18      18      -         -         -         -         -         -         -         -         -         -         -         

C Plaster 18       126            -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         18      18      18      18      18      18      18      -         -         -         -         -         -         -         -         -         -         

C Tile Layer 5          20              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         5        5        5        5        -         -         -         -         -         -         -         -         -         -         

C Painter 17       85              -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         17      17      17      17      17      -         -         -         -         -         -         -         -         -         

C STEEL STRUCTURE Structural Steel Erector 30       180            -         -         -         -         -         -         -         -         -         -         30      30      30      30      30      30      -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C CIVIL Carpenter 60       649            -         -         -         -         -         -         -         -         -         40      50      50      60      60      50      50      45      45      40      40      35      35      24      15      10      -         -         -         -         -         -         -         

C Concrete Worker 30       282            -         -         -         -         -         -         -         -         -         20      20      25      30      30      25      25      20      20      15      15      10      10      8        6        3        -         -         -         -         -         -         -         

C Re-Bar Worker 35       338            -         -         -         -         -         -         -         -         -         20      25      30      35      35      30      30      25      25      20      20      15      10      10      5        3        -         -         -         -         -         -         -         

C COMMON Scaffolder 33       335            -         -         -         -         -         -         -         -         -         5        5        7        12      16      19      25      31      33      33      33      31      27      21      17      11      7        2        2        -         -         -         -         

C Semi-Skilled Worker 143     1,717         -         15      15      18      20      20      23      23      32      32      45      57      76      84      106    120    132    143    143    139    132    115    94      60      45      24      3        2        -         -         -         -         

C Helper 202     2,432         -         20      20      25      25      30      30      35      45      50      64      80      104    122    149    165    177    202    202    191    194    169    141    93      66      30      3        2        -         -         -         -         

C OTHER Const. Equip Operator -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C Truck Driver -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

C -          -                 -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         -         

LOCAL

DIRECT LABOR MOBILIZATION SCHEDULE (preliminary)

2016 2017 2018 2019
NO.    DESCRIPTION

PEAK

TIME

TOTAL

MAN-MTH

CONSTRUCTION PERIOD



Project Name: Indonesia Riau Project

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Dozer(Crawler) 19 ton 1 1 1

Dozer(Crawler) 32 ton 2 5 2 1 1 1

Excavator(Crawler) 0.20 m3 0 1 0 0 0 0 0 0 0 0 0 0 0

Excavator(Crawler) 0.70 m3 2 6 2 2 2

Excavator(Crawler) 1.00 m3 2 13 1 1 1 1 1 1 2 2 1 1 1 1

Excavator(Tire) 0.60 m3 1 5 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0

Loader(Tire) 1.72 m3 1 2 1 1 1

Macadam Roller 10 ton 1 2 1 1

Tandem Roller 10 ton 1 2 1 1

Vibration Roller 10.0 ton 1 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Portable Vibration Roller 0.75 ton 1 11 1 1 1 1 1 1 1 1 1 1 1

Tire Roller 12 ton 1 2 1 1

Plate Compactor 1.5 ton 1 12 1 1 1 1 1 1 1 1 1 1 1 1

Motor Grader 3.6 m 1 2 1 1

Asphalt Paver 3 m 1 2 1 1

Asphalt Distributor 3800 ✁ 1 2 1 1

Pile Driver 50 ton 6 18 6 6 6

Crane(Crawler) 30 ton 1 6 1 1 1 1 1 1

Crane(Crawler) 50 ton 1 5 1 1 1 1 1 1 1

Crane(Crawler) 80 ton 1 16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Crane(Crawler) 500 ton 1 3 1 1 1

Crane(Tire) 30 ton 3 30 1 1 2 2 2 2 2 2 3 3 3 3 2 1 1

Crane(Tire) 50 ton 4 43 1 3 4 4 4 4 4 4 3 3 3 3 2 1

Crane(Tire) 150 ton 1 6 1 1 1 1 1 1

Hydraulic Lifting Device 400 ton 1 2 1 1

Truck Crane 5 ton 2 27 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 1

Truck Crane 10 ton 1 7 1 1 1 1 1 1 1

Truck Crane 18 ton 4 49 2 2 3 3 4 4 4 4 4 4 4 4 3 2 2

Forklift 5.0 ton 3 31 1 1 2 3 3 3 3 3 2 2 1 1 1 2 2 1 1

Forklift 7.0 ton 3 32 2 3 3 3 3 3 3 3 2 2 2 2 1

Forklift 10.0 ton 1 7 1 1 1 1 1 1 1

Concrete Pump Car 36 m 1 9 1 1 1 1 1 1 1 1 1 1 1 1

Concrete Pump Car 41 m 1 10 1 1 1 1 1 1 1 1 1 1

Concrete Vibrator 5.5 HP 2 20 2 2 2 2 2 2 2 2 2 2

Generator 100 kw 2 21 1 1 2 2 2 2 2 2 1 1 1 1 1 1 1

Generator 150 kw 6 18 6 6 6

Welding Machine(AC) 200 Amp 14 105 1 1 3 3 6 8 9 12 14 14 14 9 7 3 1

Welding Machine(AC) 400 Amp 1 6 1 1 1 1 1 1

Welding Machine(AC) 500 Amp 34 342 5 12 20 26 31 34 34 34 32 26 25 23 23 12 5

Welding Machine(DC) 200 Amp 22 202 4 11 14 19 20 21 21 22 20 14 13 11 6 4 2

TIG Welding Machine 500 Amp 40 440 5 10 15 25 35 40 40 40 40 40 40 40 40 20 10

Dump Truck 8.0 ton 3 8 3 3 2

Dump Truck 15.0 ton 25 160 25 25 25 25 1 1 1 7 7 6 6 5 5 4 4 4 2 2 1 1 1 1 1

Cargo Truck 1.0 ton 7 52 1 1 2 3 3 3 3 5 7 6 5 4 3 3 3

Cargo Truck 2.5 ton 1 12 1 1 1 1 1 1 1 1 1 1 1 1

Tractor & Trailer 30 ton 2 20 1 1 1 1 2 2 2 2 2 1 1 1 1 1 1

Test Pump 50 kg/cm2 2 4 2 2

Test Pump 200 kg/cm2 2 18 1 1 2 2 2 2 2 2 2 2

Scissor Lift(Electric) 7.9 m 2 17 1 2 2 2 2 2 2 2 2

Air Compressor 318 CFM 1 6 1 1 1 1 1 1

Air Compressor 375 CFM 6 49 0 0 0 0 6 6 6 0 0 0 0 0 0 1 2 3 3 2 3 3 3 3 3 3 1 1

Sand Blasting M/C 0.5 m3 2 8 1 2 2 2 1

Airless Sprayer 50:1 4 43 2 4 4 4 4 4 4 4 4 4 3 2

Winch 30 HP 4 45 1 2 3 3 4 4 4 4 4 4 4 3 2 2 1

CONSTRUCTION EQUIPMENT MOBILIZATION SCHEDULE (preliminary)

NO.    DESCRIPTION
PEAK

TIME

TOTAL

SET-MTH

2015 2016 2017 2018
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I.  Routing & Transportation Plan

Cargo from

Overseas
Overseas /
Singapore

Dumai Port

Pekanbaru

Jobsite

Jobsite

Singapore/Tg. Pelepas
Belawan

Port/Perawang
Jobsite

R03

R01
By Feeder Vessel By Truck / Trailers

By Airplane By Truck / Trailers

By Truck / Trailers

Ship to ship By Barge / LCT

Cargo by 1st Route 2nd Route

Containerized

• POD : Belawan Port, Medan

• Routing : Overseas ~ Singapore ~ Belawan Port

• Transit time : 2 Days

• Belawan to Pekan Baru Project Site by Inland

Transportation – 18 Hours

• POD : Perawang Port, Pekan baru

• Routing : Overseas – Tg. Pelepas/Port Kelang –

Perawang Port, Pekan Baru (T/Time 2 days)

• Perawang Port to Project Site by Inland

Transportation  - 1 Hours

Airfreight

• POD : Overseas / Singapore – Pekanbaru

• Routing : Singapore ~ Pekanbaru ~ Jobsite

• Transit time : 2 Days including clearance

• POD : Kualanamu (KNO) Aiirport. Medan

• Routing : Ovreseas – KNO ~ Jobsite

• Transit Time :  3 Days including clearance

General Bulk,

& Heavy

Parts

• POD : Dumai Port for Huge vessel / Heavy cargo

• Routing : Overseas - Dumai ~ Jobsite

• Transit time : 4 Days including clearance

• Customs Process in Dumai

• POD : Muara Perawang -> ships to ships by

barge to Perawang Port

• Routing : Overseas ~ Muara Perawang  ~

Perawang Port - Jobsite

• Customs process in Perawang Port area

By modular trailer

R03

R02

R01

Muara Perawang
Perawang

Port

R02

KNO /Medan
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Containerized cargo (FCL/LCL)

Jakarta

Merak

Lampung

Pekanbaru

Dumai

Belawan

Singapore

Overseas Cargo

Shipment Discharged T/S Port Freq. L/Time to site

FCL Belawan Singapore Weekly
Belawan~site:

12~14 Hours

By Truck

LCL Belawan Singapore Weekly

B/Bulk Belawan Direct N/A

Belawan Port
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Air shipment cargo

Jakarta

Pekanbaru

Singapore

Overseas Cargo

Origin Discharged T/S Port Freq. L/Time to site

Overseas
Kualanamu/KNO

Medan Airport
Direct Daily

Medan ~site:

12~14 Hours

By Truck

Overseas Pekan baru/PKU airport Singapore Daily
PKU-Site only

1 hour

Overseas Jakarta Airport/CKG Direct Daily

CKG ~site:

2 days

By Truck

KNO Airport
Medan
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Bulk / Heavy cargo

Jakarta

Pekanbaru

Dumai

Belawan

Singapore

Overseas Cargo
back

Origin Discharged T/S Port Freq. L/Time to site

Overseas

Dumai Port Direct Tramper

36 Hours, from SIN

to Dumai

Dumai Port Singapore Weekly

Perawang

port

Ship to ship at Muara

Perawang
Tramper

Singapore PortDumai New Port

1

2

Route Direct to Dumai

form Overseas

Route via Singapore1

2

Pekanbaru

3

Route ship to ship at

Muara Perawang

3
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1. Belawan, Medan
2. Lubuk Pakam
3. Tebing Tinggi

T G. MORAWA to LUBUK PAKAM

KM. 32 FROM BELAWAN PORT

ROAD OF T EBING T INGGI

KM. 97 FROM BELAWAN PORT

Routing Obstacle Road KM Remarks

Belawan N Asphalt 0 KM Straight

Lubuk Pakam

Via Tj. Morawa
N Asphalt 32 KM Straight

Tebing Tinggi N Asphalt 97 KM Straight

North Sumatra Province

II.  Inland Survey Belawan – Pekan Baru
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Road to Pekan Baru

1. Tebing Tinggi
2. Kisaran

Routing Obstacle Road KM Remarks

Tebing Tinggi N Asphalt 97 KM Straight

Kisaran N Asphalt 182 KM

Winding,

Ascending,

descending

ROAD T O  KISARAN

KM. 182 FM BELAWAN PORT

North Sumatra Province

Routing condition :

Good Asphalt surface, winding in
several area.  Width : 7~8 Meter.

Descending and ascending through
Palm Plantation.

II.  Inland Survey Belawan – Pekan Baru
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Routing Obstacle Road KM Remarks

Kota Pinang N Asphalt 383 KM Winding

Bagan Batu N Asphalt 504 KM
Hole and bad road

condition

Pekan Baru N Asphalt 565 KM Straight, bad road

North Sumatra Province

Riau

Province

ROAD T O PEKAN BARU

KM. 504

BAGAN BAT U T O DUMAI

KM. 504 FROM BELAWAN PORT

Road to Pekan BaruII.  Inland Survey Belawan – Pekan Baru
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PICTURE SURVEY OF BELAWAN PORT

132 DOC

CONVENTIONAL PORT

GATE IN OF BELAWAN  PORT

CONVENTIONAL PORT INTERINSULER PORT

INTERNATIONAL CONT CYINTERNATIONAL CONT CY INT’L CONT TERMINAL
INTERNATIONAL CONT CY

INTERNATIONAL CONT PORT
OF BELAWAN SEE FM OLD PORT

CY CONT FOR INTERINSULER
CARGO

INTERNATIONAL BULK PORT WAREHOUSING IN BELAWAN
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PICTURE OF DUMAI PORT

132 DOC

NEW PORT OF DUMAI
DEPTH 9-12 METERS

JETTY OF NEW PORT IN DUMAI

PUBLIC BEACHING PORT
5 KM FM MAIN ROAD

JETTY OF NEW PORT IN DUMAI

JETTY OF NEW PORT IN DUMAI

JETTY OF NEW PORT IN DUMAI
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- Jl.PLTG Tenayan ( Offroad by decline road & ascending road with sideways 60�)

PICTURE OF NEW SITE
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- Jl.PLTG Tenayan ( after 7 KM Offroad by decline road & ascending road with sideways 60�)

PICTURE OF NEW SITE
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- Jl.PLTG Tenayan to Site for Jeti Penayang Port ( Offroad 5 KM by Off and countryroad, dusty and graven road )
- SIAK River by Perawang Port (the Nearest Jetty, with depth > 50m deep )

PICTURE OF TEMP. JETTY
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75m

50m

25m

III.  Temporary Jetty (option 1)
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25M

75M

III.  Temporary Jetty (option 2)
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S
I
T
E

III.  Temporary Jetty to Site Route (unpaving road)

J
E
T
T
Y
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IV.  Heavy Equipment Transportation Plan

1. Receiving Heavy Cargo on to Barge at Port

1.Receiving cargo barge loosing

at port

2.Sea transport from anchorage point

to site jetty

3. Discharging heavy lift cargo
from barge by roll off system

4. Shifting heavy lift to unloading

bay at site
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IV.  Heavy Equipment Transportation Plan

2. Receiving  General & Oversized Cargo at Port

1. Discharging cargo

at port

2. Storage 3. Loading to trailer

4. Land transport to site 5. Unloading at site
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IV.  Heavy Equipment Transportation Plan
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IV.  Heavy Equipment Transportation Plan
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IV.  Heavy Equipment Transportation Plan



Page 22

V.  Heaviest Loads Cargo List (Preliminary)

# DESCRIPTION Q'ty
Dimension (m) CBM (m³) G.Weight (Ton) Transportation

Remarks
L W H Unit Total Unit Total Barge Category

1 Turbine a Gaz / Gaz Turbine 2 9.9 3.6 4.6 163.9 328 91 182 Barge Heavy

2 Alternateur / Generator 2 9.1 3.5 3.5 111.5 223 150 300 Barge Heavy

3 GT AIR FILTER 2 10.2 3.2 4.6 150.1 300 17 33 Barge Heavy

4 GT AIR FILTER 2 10.2 2.4 4.6 112.6 225 11 22 Barge Heavy

5 GT AIR FILTER 2 10.2 2.5 4.7 119.9 240 16 33 Barge Heavy

6 DUCT ARRANGEMENT INLET 2 6.1 4.4 4.0 107.4 215 18 36 Barge Heavy

7 EXHAUST DIFFUSER 2 4.8 3.9 4.1 76.8 154 6 12 Barge Heavy

8 LIQUID/AIR/ WATER INJECTION SK 2 6.4 4.1 4.1 107.6 215 34 67 Barge Heavy

GT Total 16 1,899 686

9 Stator (Including Air Cooler) 1 8.0 3.6 4.1 118.1 118 141 141 Barge Heavy

ST Total 1 118 141

10 MODULE 1A 1 27.2 4.2 1.5 171.4 171 85 85 Barge Super.H

11 MODULE 2A 1 27.2 4.2 3.0 342.7 343 113 113 Barge Super.H

12 MODULE 3A 1 27.2 4.2 3.3 377.0 377 122 122 Barge Super.H

13 MODULE 4A 1 27.2 4.2 3.3 377.0 377 122 122 Barge Super.H

14 MODULE 5A 1 27.2 4.2 2.8 319.9 320 110 110 Barge Super.H

15 SIDE PANEL1 2 24.9 3.9 1.3 126.2 252 38 77 Barge Super.H

16 SIDE PANEL2 4 20.0 3.0 0.8 48.0 192 6 24 Barge Heavy

17 SIDE PANEL3 2 24.9 4.2 1.3 136.0 272 39 78 Barge Super.H

18 SIDE PANEL4 4 20.0 3.3 0.8 52.8 211 7 30 Barge Heavy

19 SIDE PANEL5 2 24.9 4.3 1.3 139.2 278 39 79 Barge Super.H

20 TOP PANEL3 1 4.9 4.2 1.0 20.6 21 6 6 Barge Heavy

21 TOP PANEL5 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy

22 TOP PANEL6 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy

23 BOTTOM PANEL3 1 4.9 4.2 1.0 20.6 21 6 6 Barge Heavy

24 BOTTOM PANEL5 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy

25 BOTTOM PANEL6 1 4.9 4.3 1.0 21.1 21 6 6 Barge Heavy

26 SHELL PLATE 5 10.0 6.0 4.3 258.0 1,290 15 77 Barge Super.H

27 LIFTING JIG 2 23.1 3.5 1.2 97.0 194 14 29 Barge Super.H

28 FRAME ASS'Y 1 29.7 1.8 0.9 48.1 48 26 26 Barge Super.H

HRSG Total 33 4,452 1,010

29 Generator Step-Up Transformer 3 9.0 4.0 8.1 291.6 875 98 295 Barge or other Super.H

30 Unit Auxiliary Transfor 2 6.0 4.7 3.6 101.5 203 27 53 Barge or other Super.H

Transformer Total 5 1,078 349

GRAND TOTAL 55 7,547 2,186
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VI.  Preliminary Transportation Plan
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✶ ●❊◆❊❘❆▲

❚�✁s ✥♦❝✉♠✂♥t t♦ ✥✂s❝r✁❜✂ t�✂ ♠✂t�♦✥ ♦❢ t�✂ ♣r♦❥✂❝t ✄☎s ♠☎✥✂ ❜② P❚ ✆✁tr☎ P☎♥❥✁ ▼☎♥✉♥❣❣☎❧

✭✆P▼✝t♦ ✂①♣❧☎✁♥ �♦✄ t�✂ ✄♦r❦ ✄✁❧❧ ❜✂ ✉♥✥✂rt☎❦✂♥ s♦ t�☎t t�✂ ♣r♦❥✂❝t ❝☎♥ ❜✂ ✁♠♣❧✂♠✂♥t✂✥ ♦♥

s❝�✂✥✉❧✂ ☎♥✥ ✁♥ ☎❝❝♦r✥☎♥❝✂ ✄✁t� t�✂ s♣✂❝✁❢✁❝☎t✁♦♥s ☎♥✥ ✞✉☎❧✁t② r✂✞✉✁r✂✥ ✁♥ t�✂ t✂♥✥✂r

✥♦❝✉♠✂♥ts✳

Pr♦❥✂❝t ✟♦❝☎t✁♦♥ ✿ ❙✁☎❦ t♦ P✂❦☎♥❜☎r✉✱ ✠✁☎✉ ✲ ■♥✥♦♥✂s✁☎

Pr♦❥✂❝t ✡✄♥✂r✴✆❧✁✂♥t ✿ ☛☞✌ ✍❡❞✎✏ ❘❛✑✎❤ ☛✏✇❡✒ ❘✐❛✓

✷ ✔❈✕☛❊

❚�✂ s❝♦♣✂ ♦❢ t�✁s ✥♦❝✉♠✂♥t ✁s t♦ ✥✂s❝r✁❜✂ t�✂ ❝♦♥str✉❝t✁♦♥ ✂①✂❝✉t✁♦♥ str☎t✂❣② ❢♦r ✁♥st☎❧❧☎t✁♦♥ ♦❢

t�✂ ♦♥s�♦r✂ ♣✁♣✂❧✁♥✂ ❢♦r ❊☛❈ ●❛✖ ☛✐✗❡✘✐✙❡ ✚✏✒ ✷✛✜ ✍✢ ❘✐❛✓ ●❛✖✣✚✐✒❡❞ ❈✏✤✦✐✙❡❞ ❈✧✎✘❡ ☛✏✇❡✒

☛✘❛✙✑ ☛✒✏★❡✎✑✳

✸ ✕❇❏❊❈☞✩✪❊

❚�✂ ♣✉r♣♦s✂ ♦❢ t�✁s ✥♦❝✉♠✂♥t ✁s t♦ ✥✂s❝r✁❜✂ t�✂ ♣❧☎♥✱ ♠✂t�♦✥♦❧♦❣✁✂s✱ ☎♥✥ str☎t✂❣✁✂s ❢♦r

❝♦♥str✉❝t✁♥❣ t�✂ ☎❢♦r✂♠✂♥t✁♦♥✂✥ ♣✁♣✂❧✁♥✂✳ ❚�✁s ♣❧☎♥ ✂st☎❜❧✁s�✂s t�✂ ❝♦♥str✉❝t✁♦♥ ♦r❣☎♥✁③☎t✁♦♥✱

✥✁s❝✉ss✂s ☎✥♠✁♥✁str☎t✁✫✂ ♣r♦❝✂ss✂s✱ ✁✥✂♥t✁❢✁✂s ♣r✂✲❝♦♥str✉❝t✁♦♥ ☎❝t✁✫✁t✁✂s✱ ☎♥✥ s✉♠♠☎r✁③✂s ❦✂②

❝♦♥str✉❝t✁♦♥✳ ✠✂❧☎t✂✥ ♣r♦❝✂✥✉r✂s t�☎t ✄✁❧❧ ❜✂ ✉s✂✥ t♦ ✂①✂❝✉t✂ t�✂ ♣r♦❥✂❝t✱ ✄✁t� t�✂ ❣♦☎❧ ♦❢

✂♥s✉r✁♥❣ ☎❧❧ s☎❢✂t② r✂✞✉✁r✂♠✂♥ts ☎r✂ ♠✂t✱ ✞✉☎❧✁t② ✂①♣✂❝t☎t✁♦♥s ☎r✂ ☎❝�✁✂✫✂✥✱ ☎♥✥ t�✂ ♣r♦❥✂❝t ✁s

❝♦♠♣❧✂t✂✥ ♦♥ s❝�✂✥✉❧✂✱ ✄✁❧❧ ❜✂ ✁ss✉✂✥ s✂♣☎r☎t✂❧②✳

✹ ❘❊✚❊❘❊◆❈❊

❚�✁s ♣r♦❝✂✥✉r✂ r✂❢✂rs t♦ ■♥t✂r♥☎t✁♦♥☎❧ ❙t☎♥✥☎r✥s ☎♥✥ ✆♦✥✂s ☎♥✥ ✟♦❝☎❧ ✠✂❣✉❧☎t✁♦♥s✳

✜ ❆❇❇❘❊✪✩❆☞✩✕◆ ✬ ✮❊✚✩◆✩☞✩✕◆

✆✟■✯✰❚ P❚✳ ▼✂✥❝♦ ✠☎t❝� P♦✄✂r ✠✁☎✉

✆P▼ P❚✳ ✆■❚✠✵ P✵✰✺■ ▼✵✰✻✰✼✼✵✟

◗✵✴◗✆ ◗✉☎❧✁t② ✵ss✉r☎♥❝✂ ✴ ◗✉☎❧✁t② ✆♦♥tr♦❧

❍❙✯ ❍✂☎❧t�✱ ❙☎❢✂t② ☎♥✥ ✯♥✫✁r♦♥♠✂♥t

❉✆✆ ❉♦❝✉♠✂♥t ✆♦♥tr♦❧ ✆✂♥t✂r

✯P✆ ✯♥❣✁♥✂✂r✁♥❣✱ Pr♦❝✉r✂♠✂♥t ☎♥✥ ✆♦♥str✉❝t✁♦♥
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✻ ❈�◆❙❚❘❯❈❚■�◆ �❘●❆◆■✁❆❚■�◆

✻✂✄ �r❣☎♥✐③☎t✐♦♥ ❈✥☎rt

✆✝✞ ✟✠✡s☛☞✉❝☛✌✠✡ ✍☞✎✏✡✌✑✏☛✌✠✡ ✟✝✏☞☛ ✒✠☞ ☛✝✌s ♣☞✠❥✞❝☛ ❝✏✡ ✓✞ s✞✞✡ ✌✡ ✔☛☛✏❝✝♠✞✡☛ ✶✳

✻✂✕ ❑✖② ✗✖r✘♦♥♥✖❧ ❘✖✘✙♦♥✘✐✚✐❧✐t✐✖✘

✛✳✜✳✶ ✗r♦✢✖✣t ✤☎♥☎❣✖r

✆✝✞ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✧✦▼✮ ★✌✩✩ ✓✞ ☞✞s♣✠✡s✌✓✩✞ ✒✠☞ ☛✝✞ ✠✈✞☞✏✩✩ ♣☞✠❥✞❝☛ ✞①✞❝✉☛✌✠✡

✏✡✪ ★✌✩✩ ✞s☛✏✓✩✌s✝ ☛✝✞ ♠✠s☛ ✞✒✒✞❝☛✌✈✞ ♣☞✠❥✞❝☛ ☛✏s❦ ✒✠☞❝✞ ✒✠☞ ☛✝✞ ✞①✞❝✉☛✌✠✡ ✠✒ ☛✝✞

♣☞✠❥✞❝☛✳ ❍✞ ★✌✩✩ ❝✠♠♠✉✡✌❝✏☛✞ ★✌☛✝ ☛✝✞ ✟▲✫✬✭✆ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✏✡✪ ✌♠♣✩✞♠✞✡☛

☛✝✞ ☞✞s✠✩✉☛✌✠✡ ✠✒ ♠✏☛☛✞☞s ☞✞❡✉✌☞✌✡✎ ❥✉✪✎♠✞✡☛ ✏☛ ☛✝✞ ✝✌✎✝✞s☛ ✩✞✈✞✩s✱ ✌✡❝✩✉✪✌✡✎

✪✞❝✌s✌✠✡s ☞✞✩✏☛✞✪ ☛✠ ❝✠✡☛☞✏❝☛✉✏✩ ♠✏☛☛✞☞s✳ ✯✉☞✌✡✎ ❝✠✡s☛☞✉❝☛✌✠✡ ✏❝☛✌✈✌☛✌✞s ✏☛ s✌☛✞ ✝✞

★✌✩✩ ✓✞ ✓✏❝❦ ☛✠ ✓✏❝❦ ★✌☛✝ ✯✦▼ ✏s ✰✞✡✞☞✏✩ ✲✌☛✞ ▼✏✡✏✎✞☞ ✏☛ ❝✠✡s☛☞✉❝☛✌✠✡ s✌☛✞✳

●✖♥✖r☎❧ ❘✖✘✙♦♥✘✐✚✐❧✐t✐✖✘

✆✝✞ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✌s ☛✝✞ ☞✞♣☞✞s✞✡☛✏☛✌✈✞ ✠✒ ✟✦▼ ★✝✌❝✝ s✝✏✩✩ ✓✞ ✈✏✩✌✪ ✒☞✠♠ ☛✝✞

✞✒✒✞❝☛✌✈✞ ✪✏☛✞ ✠✒ ☛✝✞ ❝✠✡☛☞✏❝☛ ✉♣ ☛✠ ☛✝✞ ✪✏☛✞ ✠✒ ❝✠♠♣✩✞☛✌✠✡ ✠✒ ☛✝✞ ❝✠✡☛☞✏❝☛✉✏✩

✠✓✩✌✎✏☛✌✠✡s ✏✡✪ ★✌✩✩ ☞✞♣✠☞☛ ☛✠ ✦☞✠❥✞❝☛ ✲♣✠✡s✠☞✳ ✟✠✡s✞❡✉✞✡☛✩✴✱ ✝✞ s✝✏✩✩ ✓✞ ☛✝✞

✒✠❝✏✩ ♣✠✌✡☛ ✠✡ ✏✩✩ ♠✏☛☛✞☞s ✏✡✪ ✏❝☛✌✠✡s ☞✞✩✏☛✞✪ ☛✠ ☛✝✞ ✦☞✠❥✞❝☛✳

✆✝✞ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✌s ☞✞s♣✠✡s✌✓✩✞✱ ★✌☛✝✌✡ ☛✝✞ ✏✩✩✠❝✏☛✞✪ ✓✉✪✎✞☛✱ ✒✠☞ s✏☛✌s✒✴✌✡✎ ✏✩✩

❝✠✡☛☞✏❝☛✉✏✩ ❝✠♠♠✌☛♠✞✡☛s ☛✠★✏☞✪s ✟✩✌✞✡☛ ★✝✌✩✞ ✩✠✠❦✌✡✎ ✏✒☛✞☞ ☛✝✞ ✌✡☛✞☞✞s☛s ✠✒

✟✦▼ ✏✡✪ ♠✏✡✏✎✌✡✎ ☛✝✞ ☞✌s❦s ✏ss✠❝✌✏☛✞✪ ★✌☛✝ ☛✝✞ ♣☞✠❥✞❝☛✳

✆✝✞ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✌s ♠✏✡✪✏☛✞✪ ☛✠ ♣☞✠♠✠☛✞✱ ❝✠✡✪✉❝☛ ✏✡✪ ♠✠✡✌☛✠☞ ✟✦▼ ❍✲✬

✦✠✩✌❝✴ ✠✓❥✞❝☛✌✈✞s ☛✠ ✞✡✏✓✩✞ ★✠☞❦ ☛✠ ✓✞ ❝✏☞☞✌✞✪ ✠✉☛ s✏✒✞✩✴✳ ✫✒ ✡✞❝✞ss✏☞✴✱ ✝✞ ✌s

☞✞s♣✠✡s✌✓✩✞ ✒✠☞ ☛✝✞ ✌♠♣✩✞♠✞✡☛✏☛✌✠✡ ✠✒ ☞✞♠✞✪✌✏✩ ✏❝☛✌✠✡ ✌✡ ♠✏☛☛✞☞s ✠✒ ✝✞✏✩☛✝✱

s✏✒✞☛✴ ✏✡✪ ♣☞✠☛✞❝☛✌✠✡ ✠✒ ☛✝✞ ✞✡✈✌☞✠✡♠✞✡☛✳ ✦☞✠❥✞❝☛ ▼✏✡✏✎✞☞ ✡✞✞✪s ☛✠ ❝✠✡s☛✏✡☛✩✴

☞✞✌✡✒✠☞❝✞ ☛✝✞ ♠✞ss✏✎✞ ☛✝✏☛ s✏✒✞☛✴ ★✌✩✩ ✡✠☛ ✓✞ ❝✠♠♣☞✠♠✌s✞✪ ✒✠☞ ✏✡✴ ☞✞✏s✠✡✳

●✖♥✖r☎❧ ✵✷t✐✖✘

✄✂ ■♥✐t✐☎❧ ✸✹✖✣✷t✐♦♥ ❙t☎❣✖

✺ ✫♠♣✩✞♠✞✡☛✏☛✌✠✡ ✠✒ ✏✪♠✌✡✌s☛☞✏☛✌✈✞ ✏✡✪ ✒✌✡✏✡❝✌✏✩ ✏❝☛✌✠✡s

✺ ▼✠✓✌✩✌✑✏☛✌✠✡ ✠✒ ☛✝✞ ✦☞✠❥✞❝☛ ✆✏s❦ ✼✠☞❝✞

✺ ✦☞✞♣✏☞✏☛✌✠✡ ✠☞ ✏♣♣☞✠✈✏✩ ✠✒ ✦☞✠❥✞❝☛ ✦☞✠❝✞✪✉☞✞s

✺ ✫✡☛✞☞✡✏✩ ✏✡✪ ✞①☛✞☞✡✏✩ ❦✌❝❦✽✠✒✒ ♠✞✞☛✌✡✎

✺ ✟✝✞❝❦ ✩✌s☛ ✠✒ ♣☞✌✠☞✌☛✴ ✏❝☛✌✠✡s ✾ ✪✠❝✉♠✞✡☛s

✺ ✯✌s♣✏☛❝✝ ✠✒ ✦☞✠❥✞❝☛ ❝✠♠♠✞✡☛s ☛✠ ☛✝✞ ☞✞✩✞✈✏✡☛ ♣✏☞☛✌✞s

✺ ✔♣♣☞✠✈✏✩ ✠✒ ✲❝✝✞✪✉✩✞s

✺ ✔♣♣☞✠✈✏✩ ✠✒ ✦☞✠❥✞❝☛ ❍✲✬ ✦✩✏✡
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� ❈♦♦r❞✐♥❛t❡ ✁♥❣✐♥❡❡r✐♥❣✂ ✥r♦❝✉r❡✄❡♥t✂ ❙✉❜❝♦♥tr❛❝ts✂ ❈♦♥str✉❝t✐♦♥ ❛♥❞

✥r❡✲❝♦✄✄✐ss✐♦♥✐♥❣ ❛❝t✐✈✐t✐❡s✳

� ✥r❡♣❛r❡ ✥r♦❥❡❝t ✁❊❡❝✉t✐♦♥ ✥❧❛♥ ✐♥ ❛❝❝♦r❞❛♥❝❡ ☎✐t✆ ♣r♦❥❡❝t ♣❧❛♥ ❜❛s✐s

♣♦❧✐❝②✳

 

✷✝ P✞✟✠✡☛☞ ✌✍✡☛✎☞✏✟✑ ✒☞✓✔✡

� ●❡♥❡r❛❧ ✕❛♥❛❣❡✄❡♥t ✭■ss✉❡ ♦❢ ✕♦♥t✆❧② r❡♣♦rt t♦ ❈♦✄♣❛♥② ❛♥❞ ❈✥✕

❈♦r♣♦r❛t❡ ✕❛♥❛❣❡✄❡♥t❀ ❈♦♦r❞✐♥❛t✐♦♥ ☎✐t✆ ✖r❞ ♣❛rt✐❡s✮✳

� ❖✈❡r❛❧❧ ❝♦♦r❞✐♥❛t✐♦♥ ✐♥s✐❞❡ t✆❡ ✥r♦❥❡❝t ✗❛s❦ ✘♦r❝❡ ❛♥❞ ❜❡t☎❡❡♥ ✙❛❦❛rt❛

✥r♦❥❡❝t ❖❢❢✐❝❡ ❛♥❞ ❙✐t❡ ❖❢❢✐❝❡✳

� ❙❡❧❡❝t✐♦♥ ♦❢ ✈❡♥❞♦rs ❛♥❞ s✉❜❝♦♥tr❛❝t♦rs

� ✘♦❧❧♦☎ ✉♣ ♦❢ ♣r♦❣r❡ss ✄♦♥✐t♦r✐♥❣

� ✥❛rt✐❝✐♣❛t✐♦♥ ✐♥ t✆❡ ♦r❣❛♥✐③❛t✐♦♥ ♦❢ ❈♦♥str✉❝t✐♦♥ ❛♥❞ ✥r❡✲

❈♦✄✄✐ss✐♦♥✐♥❣ ❢r♦✄ ✙❛❦❛rt❛ ✥r♦❥❡❝t ❖❢❢✐❝❡

✻✳✚✳✚ ✛✟✑✜☞✞✎☛☞✏✟✑ ✢✓✑✓✔✡✞

✗✆❡ ❈♦♥str✉❝t✐♦♥ ✕❛♥❛❣❡r ✭❈✕✮ ☎✐❧❧ r❡♣♦rt ❞✐r❡❝t❧② r❡♣♦rt t♦ t✆❡ ✥r♦❥❡❝t

✕❛♥❛❣❡r✳

❘✡✜✣✟✑✜✏✤✏✦✏☞✏✡✜ ✓✑✧ ★✎☞✏✡✜

� ✕❛♥❛❣❡ ❛ t❡❛✄ ♦❢ ❝♦♥str✉❝t✐♦♥ s♣❡❝✐❛❧✐sts ☎✆♦ ♣❡r❢♦r✄ t✆❡ ❛❝t✉❛❧ ❢✐❡❧❞

❝♦♥str✉❝t✐♦♥ ☎♦r❦s ✐♥ ❛❝❝♦r❞❛♥❝❡ ☎✐t✆ r❡✩✉✐r❡✄❡♥ts ❝♦♥t❛✐♥❡❞ ✐♥ t✆❡

❛♣♣r♦✈❡❞ ❈♦♥str✉❝t✐♦♥ ✥❧❛♥✂ ✪r❛☎✐♥❣s✂ ❙♣❡❝✐❢✐❝❛t✐♦♥s ❛♥❞ ❈♦♥str✉❝t✐♦♥

✥r♦❝❡❞✉r❡s✳

� ❆t t✆❡ st❛rt ♦❢ ❢✐❡❧❞ ❝♦♥str✉❝t✐♦♥ ☎♦r❦ ✫

- ✬❡✈✐❡☎ ❈♦♥str✉❝t✐♦♥ ✁❊❡❝✉t✐♦♥✥❧❛♥ ❛♥❞ ❈♦♥tr❛❝t ❆❣r❡❡✄❡♥t ☎✐t✆ ❈❧✐❡♥t✂

t♦ ❜❡❝♦✄❡ ❢❛✄✐❧✐❛r ☎✐t✆ t✆❡ ❞❡t❛✐❧s ♦❢ t✆❡ ♣r♦❥❡❝t✂ t♦✲❞❛t❡ ♣r♦❣r❡ss ♦❢

t✆❡ ♣r♦❥❡❝t✂ s✐❣♥✐❢✐❝❛♥t ✄✐❧❡st♦♥❡✂ ❛♥❞ ✈❛r✐♦✉s ♣r♦❝❡❞✉r❡s✳

- ✗♦❣❡t✆❡r ☎✐t✆ ❙❛❢❡t② ✕❛♥❛❣❡r ✯ ❙❡❝✉r✐t② ❈♦♦r❞✐♥❛t♦r✂ r❡✈✐❡☎s t✆❡

❢♦rt✆❝♦✄✐♥❣ ❝♦♥str✉❝t✐♦♥ ❛❝t✐✈✐t✐❡s ✐♥ t✆❡ ✈✐❡☎ ♦❢ ❛♥② ❈❧✐❡♥t➆s s❛❢❡t② ✯

s❡❝✉r✐t② r❡❣✉❧❛t✐♦♥✂ s✉❝✆ ❛s ❜✉t ♥♦t t♦ ❜❡ ❧✐✄✐t❡❞ t♦ t✆❡ ☎♦r❦ ♣❡r✄✐t

s②st❡✄✂ ❡✄❡r❣❡♥❝② ❡✈❛❝✉❛t✐♦♥ ♣r♦❝❡❞✉r❡✂ ❛♥❞ ♣r♦❥❡❝t ✰❙✁ ✥❧❛♥✳

- ✗♦❣❡t✆❡r ☎✐t✆ t✆❡ ◗❈ ✕❛♥❛❣❡r ❛♥❞ t✆❡ ✁♥❣✐♥❡❡r✐♥❣ ✕❛♥❛❣❡r ✭✁✕✮✂

r❡✈✐❡☎s t✆❡ ❢♦rt✆ ❝♦✄✐♥❣ ❝♦♥str✉❝t✐♦♥ ❛❝t✐✈✐t✐❡s ✐♥ t✆❡ ✈✐❡☎ ♦❢ ❙✐t❡ ◗❆

❛♥❞ ◗❈✂ ❛♥② ❞❡s✐❣♥ ❝✆❛♥❣❡s✂ ❛♥❞ ❛♥② ♥♦♥✲❝♦♥❢♦r✄✐t② ❝♦♥tr♦❧ ♣r♦❝❡❞✉r❡s

t♦ ❜❡ ❝♦✄♣❧✐❡❞ ☎✐t✆✳

- ✗♦❣❡t✆❡r ☎✐t✆ ✥r♦❥❡❝t ❈♦♥tr♦❧ ✕❛♥❛❣❡rs✂ r❡✈✐❡☎s t✆❡ ❢♦rt✆❝♦✄✐♥❣

❝♦♥str✉❝t✐♦♥ ❛❝t✐✈✐t✐❡s ✐♥ r❡❧❛t✐♦♥ ☎✐t✆ t❛r❣❡t ♣r♦❣r❡ss ❛♥❞ ✄✐❧❡st♦♥❡s ♦❢

♣r♦❥❡❝t✳
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- ❘❡✈✐❡✇s ✥❤❡ �❡♠♣✁r❛r② ✂❛❝✐✄✐✥② ☎✄❛♥✆ ♠❛❦❡s s✉r❡ ✥❤❛✥ ✥❤❡ ♣✄❛♥ ❤❛s

❝✁✈❡r❡✝ ❛✄✄ r❡✞✉✐r❡✝ ❝✁♥s✥r✉❝✥✐✁♥ ❛✐✝s ❛♥✝ s✉❢❢✐❝✐❡♥✥ ✥✁ s✉♣♣✁r✥ ✥❤❡ s❛❢❡

❛♥✝ ♣r✁✝✉❝✥✐✈❡ ✇✁r❦s✳

✟ ■♥✐✥✐❛✥❡s ✁r r❡✈✐❡✇s ❝✁rr❡s♣✁♥✝❡♥❝❡s r❡✄❛✥❡✝ ✥✁ ❝✁♥s✥r✉❝✥✐✁♥ ✇✁r❦s✆

✁✉✥❣✁✐♥❣ ✥✁ ✠▲■✡◆� ❛♥✝ ❙✉❜❝✁♥✥r❛❝✥✁rs ♣r✐✁r ✥✁ s✐❣♥❛✥✉r❡ ❜② ✥❤❡ ☛❡♥❡r❛✄ ❙✐✥❡

▼❛♥❛❣❡r✳

✟ ❆✥✥❡♥✝s r❡❣✉✄❛r s❝❤❡✝✉✄❡✝ ♠❡❡✥✐♥❣s ✇✐✥❤ ✠▲■✡◆�➆s ❘❡♣r❡s❡♥✥❛✥✐✈❡s ✥✁

❢✁r♠❛✄✄② r❡✈✐❡✇ ✥❤❡ s✥❛✥✉s ✁❢ ❝✁♥s✥r✉❝✥✐✁♥✆ ✥❤❡ ♣r❡s❡♥✥ ❝❤❛✄✄❡♥❣❡s ✁❢ ✥❤❡

✇✁r❦✆ ❛♥✝ ✥❤❡ ♣✄❛♥♥❡✝ ✇✁r❦s ✐♥ ✥❤❡ ❝✁♠✐♥❣ ✇❡❡❦✭s✮ ✁r ♠✁♥✥❤✭s✮✳

✟ ❖✈❡r✈✐❡✇s ✥❤❡ ✁✈❡r❛✄✄ ✝❛②✲✥✁✲✝❛② ❝✁♥s✥r✉❝✥✐✁♥ ✇✁r❦s ❛♥✝ ❡♥s✉r❡s ✥❤❛✥ ☞

- �❤❡ ✠✁♥s✥r✉❝✥✐✁♥ ✇✁r❦ ❢✁r❝❡ ❛♥✝ ❙✉❜❝✁♥✥r❛❝✥✁rs ❝r❡✇s ❛r❡ ✇✁r❦✐♥❣ ❛✥

❛✄✄✁❝❛✥❡✝ ✇✁r❦ ♣✄❛❝❡s✆ ✉♥✝❡r ❛✝❡✞✉❛✥❡ s✉♣❡r✈✐s✐✁♥ ❛♥✝ ❤❛r♠✁♥✐✁✉s

❝✁✁r✝✐♥❛✥✐✁♥✆ ❤❛✈✐♥❣ ❡♥✁✉❣❤ ♠❛♥♣✁✇❡r✆ ♠❛✥❡r✐❛✄s✆ ❡✞✉✐♣♠❡♥✥s✆ ✥✁✁✄s✆

❝✁♥s✉♠❛❜✄❡s✆ ✝r❛✇✐♥❣s✆ s♣❡❝✐❢✐❝❛✥✐✁♥s✆ ❛♥✝ ❝✁rr❡❝✥ ✐♥s✥r✉❝✥✐✁♥s ❢✁r ✥❤❡

r❡✞✉✐r❡✝ ♣r✁✝✉❝✥✐✁♥✳

- �❤❡ ✇✁r❦ ✐s ❝❛rr✐❡✝ ✁✉✥ ✐♥ ❝✁♠♣✄✐❛♥❝❡ ✇✐✥❤ ✌✠ ♣r✁❝❡✝✉r❡s✆ ❛♥✝ ✐♥ ♣r✁♣❡r

s❡✞✉❡♥❝❡ ✥✁ ♠❡❡✥ ✥❤❡ ✥❛r❣❡✥ ♣r✁❣r❡ss ❛♥✝ ♠✐✄❡s✥✁♥❡s ✐♥ ❛ s❛❢❡ ❛♥✝

❡❝✁♥✁♠✐❝ ✇❛②✳

- �❤❡ ☎r✁❥❡❝✥ ✍❙✡ ☎✄❛♥ ✐s ✐♠♣✄❡♠❡♥✥❡✝ ❛✥ ❛❝✥✉❛✄ ❢✐❡✄✝ ✇✁r❦s ❛♥✝ ✁❜❡②❡✝ ❜②

❛✄✄ ♣❡✁♣✄❡☞ ♠❛♥❛❣❡rs✆ s✉♣❡r✐♥✥❡♥✝❡♥✥s✆ s✉♣❡r✈✐s✁rs✆ ❝r❛❢✥s♠❡♥ ❛♥✝

✈✐s✐✥✁rs ✁❢ ✥❤❡ s✉❜❝✁♥✥r❛❝✥✁rs✳

✟ ❆ ✄❡❛✝ ✁❢ ✇❡❡❦✄② s✥❛❢❢ ❝✁✁r✝✐♥❛✥✐✁♥ ♠❡❡✥✐♥❣s ✥✁ r❡✈✐❡✇ ✥❤❡ ❛❝✥✉❛✄ s❝❤❡✝✉✄❡

✁❢ ✇✁r❦s ❜❡✐♥❣ ♣❡r❢✁r♠❡✝✆ ✥❤❡ ❢✁r✥❤❝✁♠✐♥❣ ❛❝✥✐✈✐✥✐❡s ❛♥✝ ✥❛r❣❡✥s✆ ❛♥✝

❤✐❣❤✄✐❣❤✥❡✝ ✎✵ ✝❛② ✄✁✁❦✲❛❤❡❛✝ s❝❤❡✝✉✄❡✳

✟ ❘❡✈✐❡✇s ✥❤❡ ✇✁r❦ s❝❤❡✝✉✄❡s ♣r❡♣❛r❡✝ ❜② ✥❤❡ ❝✁♥s✥r✉❝✥✐✁♥ ✇✁r❦ ❣r✁✉♣ ✁r

❛r❡❛ ✥❡❛♠ ❛♥✝ ❙✉❜❝✁♥✥r❛❝✥✁rs ❛♥✝ ✐♥s✥r✉❝✥ ✐❢ ❛ ❝✁rr❡❝✥✐✈❡ ❛❝✥✐✁♥ ✐s r❡✞✉✐r❡✝✆

❤❡ s❤❛✄✄ ❜❡ ♣r❡♣❛r❡✝ ✥✁ ✁❢❢❡r s✁✄✉✥✐✁♥s ✥✁ ✥❤❡ ❙✐✥❡ ▼❛♥❛❣❡♠❡♥✥ �❡❛♠ ❢✁r

❢✉r✥❤❡r ✝✐s❝✉ss✐✁♥✳

✟ ❘❡✈✐❡✇ ❛♥✝ ❝❤❡❝❦s r❡✞✉✐s✐✥✐✁♥s ♣r❡♣❛r❡✝ ❜② ✥❤❡ ❝✁♥s✥r✉❝✥✐✁♥ ❣r✁✉♣ ❢✁r

❝✁♥s✥r✉❝✥✐✁♥ ✥✁✁✄s✆ ✥❡♠♣✁r❛r② ♠❛✥❡r✐❛✄s✆ ❛✝✝✐✥✐✁♥❛✄ ♠❛♥♣✁✇❡r✆ ♠❛✥❡r✐❛✄

s✉❜s✥✐✥✉✥✐✁♥s✆ ♣r✐✁r ✥✁ s✉❜♠✐✥ ✥✁ ✥❤❡ ☛❙▼ ❢✁r ❛♣♣r✁✈❛✄✳

✟ ❘❡✈✐❡✇s ❝✁♥s✥r✉❝✥✐✁♥ ♣r✁❣r❡ss r❡♣✁r✥s ♣r❡♣❛r❡✝ ❜② ♣r✁❥❡❝✥ ❝✁♥✥r✁✄ ♣r✐✁r ✥✁

☛❙▼ ❛♣♣r✁✈❛✄ ❢✁r s✉❜♠✐✥✥❛✄ ✥✁ ✥❤❡ ☎r✁❥❡❝✥ ▼❛♥❛❣❡r ❛♥✝ ✁r ✥❤❡ ✠✄✐❡♥✥✳

✟ ☎❛r✥✐❝✐♣❛✥❡ ✐♥ ✥❤❡ ✍❙✡ ✐♥s♣❡❝✥✐✁♥s ❛♥✝ ❛✉✝✐✥s✳ ■♥ ❝❛s❡ ✁❢ ❛♥ ❛❝❝✐✝❡♥✥

❤❛♣♣❡♥❡✝✆ ✥❤❡ ✠▼ s❤❛✄✄ ❛✥✥❡♥✝ ✥❤❡ ✡♠❡r❣❡♥❝② ❘❡s♣✁♥s❡ �❡❛♠ ♠❡❡✥✐♥❣

❝✁♥✝✉❝✥❡✝ ❜② ❙❛❢❡✥②✴❙❡❝✉r✐✥② ▼❛♥❛❣❡r✳

✟ ❘❡✈✐❡✇s ✥❤❡ ❝✁♥s✥r✉❝✥❛❜✐✄✐✥② ✁❢ ❛♥② ❢✐❡✄✝ ✝❡s✐❣♥ ❝❤❛♥❣❡ ♣r✁♣✁s❡✝ ❜② ✂✐❡✄✝

✡♥❣✐♥❡❡r✐♥❣✳

✟ ❆♣♣r✁✈❡s ✥✐♠❡ s❤❡❡✥s ✁❢ ❛r❡❛✴✝✐s❝✐♣✄✐♥❛r② s✉♣❡r✐♥✥❡♥✝❡♥✥s ❛♥✝ s✉♣❡r✈✐s✁rs✳

✟ ✠✁✁r✝✐♥❛✥❡s ♣r❡♣❛r❛✥✐✁♥ ✁❢ ✠✄✁s❡✲❖✉✥ ❘❡♣✁r✥ ❛♥✝ r❡✈✐❡✇ ✥❤❡ r❡♣✁r✥s✆ ❜❡❢✁r❡

s✉❜♠✐✥ ✥✁ ☛❙▼✳

✻✳✏✳✑ P✒♦✓✔✕t ✖✗❊ ✘✙✚✙✛✔✒

�❤❡ ☎r✁❥❡❝✥ ✍❙✡ ▼❛♥❛❣❡r ✇✐✄✄ ❛ss✐s✥ ✥❤❡ ☎r✁❥❡❝✥ ▼❛♥❛❣❡r✆ ✇❤✁ ❤❛s ❛ ♣r✐♠❡

r❡s♣✁♥s✐❜✐✄✐✥② ❢✁r ✥❤❡ ✁✈❡r❛✄✄ ✍❙✡ ♠❛♥❛❣❡♠❡♥✥ ❛♥✝ ♣❡r❢✁r♠❛♥❝❡ ✁❢ ✥❤❡ ♣r✁❥❡❝✥
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❞✉r✐♥❣ t❤❡ ❡♥t✐r❡ �r♦❥❡✁t ❡✂❡✁✉t✐♦♥ �❡r✐♦❞✳ ❍✐✄ ✥❛❥♦r r♦❧❡✄ ❛♥❞ r❡✄�♦♥✄✐❜✐❧✐t✐❡✄

❛r❡ t♦✿

☎ ❊✄t❛❜❧✐✄❤ t❤❡ ❍❙❊ ✆❛♥❛❣❡✥❡♥t ✝❧❛♥ ❛♥❞ ✐♥✁♦r�♦r❛t❡ r❡❣✉❧❛t♦r② ❛♥❞

❈▲■❊◆✞➆✄ ❍❙❊ �♦❧✐✁② ❛♥❞ r❡q✉✐r❡✥❡♥t✄ ✄�❡✁✐✟✐❡❞ ✐♥ t❤❡ ✁♦♥tr❛✁t ❞♦✁✉✥❡♥t✄✱

❛♥❞ ❛❧✄♦ ❈✝✆➆✄ ❍❙❊ �♦❧✐✁②✱ ♦❜❥❡✁t✐✈❡✄ ❛♥❞ t❛r❣❡t✄✳

☎ ❙❡t ✉� t❤❡ �r♦❥❡✁t ❍❙❊ �r♦❣r❛✥✄✱ �r♦✁❡❞✉r❡✄✱ tr❛✐♥✐♥❣ ✥❛t❡r✐❛❧✄✱ ❍❙❊ ❛✉❞✐t

�r♦❣r❛✥✄✱ ❡t✁✱ ✐♥✁❧✉❞✐♥❣ ✥♦❞✐✟②✐♥❣ ❛♥❞ ✠ ♦r ✐✥�r♦✈✐♥❣ ❈✝✆➆✄ ✄t❛♥❞❛r❞✄✱ ✐✟

♥❡✁❡✄✄❛r②✱ t♦ ❡♥✄✉r❡ t❤❛t t❤❡② ✥❡❡t ❍❙❊ ❣♦❛❧✄ ❛♥❞ ♦❜❥❡✁t✐✈❡✄✳

☎ ❋✉❧❧② �❛rt✐✁✐�❛t❡✄ ✐♥ ❈✝✆➆✄ ❍❙❊ ✝r♦❣r❛✥✄ ❛♥❞ ■♥✐t✐❛t✐✈❡✄ ✄✉✁❤ ❛✄ ❍❛✡❛r❞

✐❞❡♥t✐✟✐✁❛t✐♦♥❀ ☛❜✄❡r✈❛t✐♦♥ ❛♥❞ ■♥t❡r✈❡♥t✐♦♥ ✝r♦❣r❛✥✄✳

☎ ✝r♦✥♦t❡✄ ❛♥ ☞❆��r♦❛✁❤✐♥❣ ☛t❤❡r✄➈ ♥♦ ❜❧❛✥❡ ✁✉❧t✉r❡ ✌✐t❤ ❡❛✁❤ ♦t❤❡r ❈✝✆

�❡r✄♦♥♥❡❧✳

☎ ❈♦♦r❞✐♥❛t❡ ✌✐t❤ t❤❡ ❊♥❣✐♥❡❡r✐♥❣ ✆❛♥❛❣❡r ♦♥ ❍❙❊ ❡♥❣✐♥❡❡r✐♥❣ ❛✁t✐✈✐t✐❡✄ t♦

✁♦✥�❧② ✌✐t❤ t❤❡ ❍❙❊ ❡♥❣✐♥❡❡r✐♥❣ �r♦❣r❛✥ ❛♥❞ r❡q✉✐r❡✥❡♥t✄✱ ✄✉✁❤ ❛✄ ❤❛✡❛r❞

❛♥❞ ❡✟✟❡✁t✄ ✥❛♥❛❣❡✥❡♥t✱ ✐♥✁♦r�♦r❛t❡ ❍❙❊ r❡q✉✐r❡✥❡♥t ✐♥t♦ ❡♥❣✐♥❡❡r✐♥❣✱

✁♦♥❞✉✁t ✄❛✟❡t② r❡✈✐❡✌✄ ✐♥✁❧✉❞✐♥❣ ❍❆❩☛✝ ✍❍❛✡❛r❞ ❛♥❞ ☛�❡r❛❜✐❧✐t②✮ ❛♥❞ ❙■▲

✍❙❛✟❡t② ■♥t❡❣r✐t② ▲❡✈❡❧✮ ✟r♦✥ ❛ ❍❙❊ �♦✐♥t ♦✟ ✈✐❡✌✱ ✥♦♥✐t♦r ✁♦✥�❧❡t❡♥❡✄✄ ❛♥❞

✁❧♦✄❡✲♦✉t ✥❛tt❡r✄ r❛✐✄❡❞ ❞✉r✐♥❣ ❡♥❣✐♥❡❡r✐♥❣✱ ❡t✁✳

☎ ✆❛✐♥t❛✐♥ ❛ r❡✁♦r❞ ♦✟ ❛❧❧ ❞♦✁✉✥❡♥t❛t✐♦♥ ♦♥ ❍❙❊ ✥❛tt❡r✄ r❡❧❛t✐♥❣ t♦ ✝r♦❥❡✁t✱

☎ ❈♦✥✥✉♥✐✁❛t❡ ❛♥❞ ✥❛✐♥t❛✐♥ ✁❧♦✄❡ ✁♦✥✥✉♥✐✁❛t✐♦♥ ✌✐t❤ t❤❡ ❙✐t❡ ❍❙❊ ✆❛♥❛❣❡r

♦♥ ❍❙❊ r❡q✉✐r❡✥❡♥t✄ ❛♥❞ ✐♥✟♦r✥❛t✐♦♥✱

☎ ❈♦♦r❞✐♥❛t❡ ✌✐t❤ ❈♦✥�❛♥②➆✄ ❍❙❊ r❡�r❡✄❡♥t❛t✐✈❡✄ ❛✄ ❛♥❞ ✌❤❡♥ r❡q✉✐r❡❞✳

☎ ✝r❡�❛r❡ ❛ ☞✆♦♥t❤❧② ❍❙❊ ✎❡�♦rt➈ ♦♥ t❤❡ �r♦❣r❡✄✄ ✄t❛t✉✄ ♦✟ ❛❧❧ ❛✁t✐✈✐t✐❡✄

✐♥✁❧✉❞❡❞ ✐♥ t❤❡ ❍❙❊ ✆❛♥❛❣❡✥❡♥t ✝❧❛♥❀ t✐✥❡❧② r❡�♦rt ♦♥ ❛♥② ❍❙❊ ✐✄✄✉❡

r❡q✉✐r✐♥❣ ❛✁t✐♦♥ ❜② t❤❡ ✝r♦❥❡✁t ✆❛♥❛❣❡✥❡♥t✿ ❊❛r❧② r❡�♦rt ♦♥ ❛♥② ✁♦♥✟❧✐✁t

✌✐t❤ t❤❡ ❈▲■❊◆✞➆✄ ❍❙❊ r❡�r❡✄❡♥t❛t✐✈❡ ♦♥ ❍❙❊ ✥❛tt❡r✄ r❡q✉✐r✐♥❣ r❡✄♦❧✉t✐♦♥ ❛t

t❤❡ ❈♦♥tr❛✁t ✆❛♥❛❣❡✥❡♥t ❧❡✈❡❧✳

✻✳✏✳✑ P✒✓✔✕❝✖ ✗✘✴✗✙ ✚✛✜✛✢✕✒

✞❤❡ ✝r♦❥❡✁t ◗❆✠◗❈ ✆❛♥❛❣❡r ✌✐❧❧ r❡�♦rt ❞✐r❡✁t❧② t♦ t❤❡ ✣❙✆✳ ❍❡ ✌✐❧❧ ❜❡

r❡✄�♦♥✄✐❜❧❡ t♦ ❡✄t❛❜❧✐✄❤ ❛ ✝r♦❥❡✁t ◗✉❛❧✐t② ✍❛✄✄✉r❛♥✁❡✮ ✄②✄t❡✥ ✐♥ ❛✁✁♦r❞❛♥✁❡ ✌✐t❤

❈▲■❊◆✞➆✄ ❙�❡✁✐✟✐✁❛t✐♦♥✄ ❛♥❞ ❈✝✆➆✄ ◗✉❛❧✐t② ✆❛♥❛❣❡✥❡♥t ✄②✄t❡✥ ❛✄ ✟♦❧❧♦✌✄✿

☎ ❉❡✟✐♥❡ t❤❡ ✥❡❛✄✉r❡✄ t♦ ❜❡ �✉t ✐♥ �❧❛✁❡ ✟♦r q✉❛❧✐t② �❧❛♥♥✐♥❣✱ q✉❛❧✐t②

✄✉r✈❡✐❧❧❛♥✁❡ ❛♥❞ q✉❛❧✐t② ✐✥�r♦✈❡✥❡♥t✳

☎ ✝r❡�❛r❡ ✄✁❤❡❞✉❧❡ ♦✟ ◗✉❛❧✐t② ❆✉❞✐t ❛♥❞ ❡♥✄✉r❡ ✐t✄ ✐✥�❧❡✥❡♥t❛t✐♦♥✳

☎ ✆❛♥❛❣❡ t❤❡ ❡✂❡✁✉t✐♦♥ ♦✟ t❤❡ q✉❛❧✐t② ✄✉r✈❡✐❧❧❛♥✁❡ ❛✁t✐✈✐t✐❡✄✳

☎ ❊♥✄✉r❡ ✄❛t✐✄✟❛✁t♦r② ✐♥t❡r✟❛✁❡ ❛♥❞ ✁♦✥✥✉♥✐✁❛t✐♦♥ ✌✐t❤ ❈▲■❊◆✞➆✄◗❈

✎❡�r❡✄❡♥t❛t✐✈❡✄✳

☎ ✝r❡�❛r❡ t❤❡ ✝r♦❥❡✁t ◗✉❛❧✐t② ✝❧❛♥✱ ❜❛✄❡❞ ♦♥ ■❙☛ ✤✦✦✵ ✿ ✏✦✦✦ ❛♥❞ ❈▲■❊◆✞➆✄

✝r♦❥❡✁t ✎❡q✉✐r❡✥❡♥t✄

☎ ❈♦♥❞✉✁t ❊✂t❡r♥❛❧ ◗✉❛❧✐t② ❆✉❞✐t ❛t ✧❡♥❞♦r ❛♥❞ ❙✉❜✁♦♥tr❛✁t♦r ✍✐✟ ❛♥②✮✳

✻✳✏✳★ ✙✩✪✕❢ ✓❢ ✫✕❝✬✒✪✖✭

✞❤❡ ✁❤✐❡✟ ♦✟ ✄❡✁✉r✐t② ✌✐❧❧ ❛✄✄✐✄t t❤❡ ❙✐t❡ ❍❙❊ ✆❛♥❛❣❡r ❛♥❞ ✁♦♦r❞✐♥❛t❡ ✌✐t❤ t❤❡

❈♦♥✄tr✉✁t✐♦♥ ✆❛♥❛❣❡r✱ ❤✐✄ ✥❛❥♦r r❡✄�♦♥✄✐❜✐❧✐t✐❡✄ ❛r❡ t♦ ✿
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� Pr❡✁❛r❡ ❛♥❞ s✉❜♠✂t t♦ ✥♦♠✁❛♥② t❤❡ s❡❝✉r✂t② ✁✄❛♥ ☎♦r ❡❛❝❤ ✄♦❝❛t✂♦♥ ✆❤❡r❡

✥♦♥tr❛❝t♦r ✁✄❛♥s t♦ ✁❡r☎♦r♠ ✆♦r❦✝

� Pr♦✈✂❞❡ ❛❞❡q✉❛t❡ st❛☎☎✂♥❣ r❡q✉✂r❡❞ ☎♦r ✂♠✁✄❡♠❡♥t❛t✂♦♥ ♦☎ t❤❡ s❡❝✉r✂t② ✁✄❛♥✝

� ◆♦t✂☎② ✥♦♠✁❛♥② ♦☎ ✆♦r❦ s✂t❡ s❡❝✉r✂t② ✂♥❝✂❞❡♥ts ❛♥❞ t❤r❡❛ts ✂♠♠❡❞✂❛t❡✄② ♦r

❛s ❞✂r❡❝t❡❞ ❜② ✥♦♠✁❛♥② r❡✁r❡s❡♥t❛t✂✈❡ ♦r ✥♦♠✁❛♥② ✁r♦❝❡❞✉r❡s✝

� ✥♦♦✁❡r❛t❡ ❛♥❞ ❛ss✂st ❛s r❡q✉✂r❡❞ ✆✂t❤ ✥♦♠✁❛♥② s❡❝✉r✂t② ✁❡rs♦♥♥❡✄ t♦ ❛ss❡s

❛♥❞ ♠❛✂♥t❛✂♥ ❛♥ ❛✁✁r♦✁r✂❛t❡ ✄❡✈❡✄ ♦☎ ✆♦r❦ s✂t❡ s❡❝✉r✂t②✝

� Pr♦✈✂❞❡ ✥♦♠✁❛♥② t❤❡ ❛❜✂✄✂t② t♦ ❝♦♥❞✉❝t s❡❝✉r✂t② ✁r♦❣r❛♠ r❡✈✂❡✆ t♦ t❡st ❛♥❞

❡✈❛✄✉❛t❡ ✥♦♥tr❛❝t♦r s❡❝✉r✂t② s②st❡♠s✝

✻✝✳✝✻ ✞✟✠❥✡☛☞ ✌✍✎✐✍✡✡✟

❚❤❡ Pr♦✏❡❝t ❊♥❣✂♥❡❡r s❤❛✄✄ ❝♦✄✄❛❜♦r❛t❡ ✆✂t❤ t❤❡ ✥♦♥str✉❝t✂♦♥ ✑❛♥❛❣❡r ♦♥ ❛♥②

❡♥❣✂♥❡❡r✂♥❣ ❛ss✂st❛♥❝❡ r❡q✉✂r❡♠❡♥t ♦♥ ✒✂t❡✝ ❚❤❡ Pr♦✏❡❝t ❊♥❣✂♥❡❡r s❤❛✄✄ ❡♥s✉r❡

t❤❛t ✥▲■❊◆❚✲❛✁✁r♦✈❡❞ ❞♦❝✉♠❡♥ts ❛r❡ ✉s❡❞ ❛s r❡☎❡r❡♥❝❡✴❜❛s✂s ♦☎ t❤❡

❝♦♥str✉❝t✂♦♥ ❛❝t✂✈✂t✂❡s ❛♥❞ s❤❛✄✄ ❝♦♦r❞✂♥❛t❡ ✆✂t❤ t❤❡ ❍✴❖ ❡♥❣✂♥❡❡r✂♥❣ t❡❛♠ ☎♦r

❛♥② ✁♦t❡♥t✂❛✄ ❞❡✈✂❛t✂♦♥ ♦r ❞❡s✂❣♥ ❝❤❛♥❣❡s✝ ❍❡ ✂s ❛✄s♦ r❡s✁♦♥s✂❜✄❡ t♦ ✁r❡✁❛r❡ ✒✂t❡

◗✉❡r✂❡s ✂☎ r❡q✉✂r❡❞✝

✻✝✳✝✓ ✞✟✠❥✡☛☞ ✔✠✍☞✟✠❧

❚❤❡ Pr♦✏❡❝t ✥♦♥tr♦✄ ✆✂✄✄ ❜❡ r❡s✁♦♥s✂❜✄❡ t♦ ✁r❡✁❛r❡ t❤❡ s❝❤❡❞✉✄❡ ❛♥❞ ✉✁❞❛t❡ ✆✂t❤

t❤❡ Pr♦✏❡❝t ✑❛♥❛❣❡r✱ ♠❡❡t✂♥❣ ✆✂t❤ ✥▲■❊◆❚ r❡❣❛r❞✂♥❣ t❤❡ ✁r♦❣r❡ss ❛♥❞ s❝❤❡❞✉✄❡✱

❛♥❞ ❣✂✈❡ ❛✆❛r❡♥❡ss t♦ t❤❡ ✁❡rs♦♥♥❡✄➆s t♦ ❝❛t❝❤ ✉✁ ❛♥② ❞❡✄❛②✝

✻✝✳✝✕ ❉✠☛✖✗✡✍☞ ✔✠✍☞✟✠❧

❚❤❡ ✘♦❝✉♠❡♥t ✥♦♥tr♦✄ ✆✂✄✄ r❡s✁♦♥s✂❜✄❡ ☎♦r t❤❡ ✂♠✁✄❡♠❡♥t❛t✂♦♥ ♦☎ ❛✄✄

❝♦rr❡s✁♦♥❞❡♥❝❡ ❛♥❞ ❞♦❝✉♠❡♥t ❝♦♥tr♦✄ s②st❡♠s✝

✻✝✳✝✙ ❆✟✡✚ ✛✖✜✡✟✐✍☞✡✍✢✡✍☞

❚❤❡ ✣r❡❛ ✒✉✁❡r✂♥t❡♥❞❡♥t s❤❛✄✄ r❡✁♦rt t♦ ❚❤❡ ✥♦♥str✉❝t✂♦♥ ✑❛♥❛❣❡r ❛♥❞ s❤❛✄✄ ❜❡

r❡s✁♦♥s✂❜✄❡ ☎♦r t❤❡ ❡①❡❝✉t✂♦♥ ❛♥❞ ✂♠✁✄❡♠❡♥t❛t✂♦♥ ♦☎ ❛✄✄ s✂t❡ ❛❝t✂✈✂t✂❡s r❡✄❛t❡❞ t♦

t❤✂s ✁✄❛♥✝ ✥P✑ ✆✂✄✄ ❛ss✂❣♥ t✆♦ ❛r❡❛ s✉✁❡r✂♥t❡♥❞❡♥ts t♦ ✂♠✁✄❡♠❡♥t t❤❡ ✁✄❛♥✝

✻✝✳✝✶✤ ❉✐✦☛✐✜❧✐✍✡ ✛✖✜✡✟✧✐✦✠✟✦

❚❤❡ ✘✂s❝✂✁✄✂♥❡ ✒✉✁❡r✈✂s♦rs s❤❛✄✄ r❡✁♦rt t♦ t❤❡ ✣r❡❛ ✒✉✁❡r✂♥t❡♥❞❡♥t ❛♥❞ s❤❛✄✄ ❜❡

r❡s✁♦♥s✂❜✄❡ ☎♦r t❤❡✂r s✁❡❝✂☎✂❝ ✁❛rt ♦☎ t❤❡ ✂♥st❛✄✄❛t✂♦♥ ✆♦r❦✝✘✂s❝✂✁✄✂♥❡ ✒✉✁❡r✈✂s♦rs

✆✂✄✄ ❜❡ ❛ss✂❣♥❡❞ ❛s ☎♦✄✄♦✆s✿

� P✂✁❡✄✂♥❡ ✒✉✁❡r✈✂s♦rs ✂s r❡s✁♦♥s✂❜✄❡ ☎♦r ♦✈❡r ❛✄✄ ✁✂✁❡✄✂♥❡ ❝♦♥str✉❝t✂♦♥ ❛❝t✂✈✂t✂❡s

s✉❝❤ ❛s ❝✄❡❛r✂♥❣ ❛♥❞ ❣r❛❞✂♥❣✱ ❜❡♥❞✂♥❣✱ str✂♥❣✂♥❣✱ ✆❡✄❞✂♥❣✱ tr❡♥❝❤✂♥❣✱

❜❛❝❦☎✂✄✄✂♥❣✱ ♦✁❡♥ ❝✉t ❝r♦ss✂♥❣✱❛s ✆❡✄✄ ❛s ❛❜♦✈❡ ❣r♦✉♥❞ ✁✂✁✂♥❣ ✭✂☎ ❛♥②✮✝

� ❋✂❡✄❞ ❏♦✂♥t ✥♦❛t✂♥❣ ✒✉✁❡r✈✂s♦r ✂s r❡s✁♦♥s✂❜✄❡ ☎♦r ☎✂❡✄❞ ✏♦✂♥t ❝♦❛t✂♥❣ ❛❝t✂✈✂t✂❡s

✂♥❝✄✉❞✂♥❣ ❛✄✄♦❝❛t✂♦♥ ♦☎ r❡s♦✉r❝❡s✱ ♠❛t❡r✂❛✄s ❛♥❞ ❡q✉✂✁♠❡♥t✱ ❛s ✆❡✄✄ ❛s

❡♥s✉r✂♥❣ ❛✄✄ ☎✂❡✄❞ ✏♦✂♥t ❝♦❛t✂♥❣ ❛❝t✂✈✂t✂❡s ❛r❡ ❝♦♥❞✉❝t❡❞ s❛☎❡✄② ❛♥❞ ✁❡r ✏♦❜

❞❡s❝r✂✁t✂♦♥✝
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� ❈✐✁✐✂ ✄☎✆❡r✁✐✝♦r✝ ✐✝ r❡✝✆♦♥✝✐✞✂❡ ❢♦r ✥✐✁✐✂ ✥♦♥✝tr☎✥t✐♦♥ ❛✥t✐✁✐t✐❡✝ ✝☎✥❤ ❛✝

✥♦♠♠☎♥✐✥❛t✐♦♥ ✞☎✐✂❞✐♥❣✟ ✝t❡❡✂ ✝tr☎✥t☎r❡✝✟ t❡♠✆♦r❛r② r♦❛❞✝✟ ❞r❛✐♥❛❣❡ ❛♥❞

r❡✐♥✝t❛t❡♠❡♥t ❛♥❞ r❡✝t♦r❛t✐♦♥✳

� ❊✂❡✥tr✐✥❛✂ ❛♥❞ ✠♥✝tr☎♠❡♥t ✄☎✆❡r✁✐✝♦r✝ ✐✝ r❡✝✆♦♥✝✐✞✂❡ ❢♦r t❤❡ ✐♥✝t❛✂✂❛t✐♦♥ ❛♥❞

t❡✝t✐♥❣ ♦❢ t❤❡ ❡✂❡✥tr✐✥❛✂ ❛♥❞ ✐♥✝tr☎♠❡♥t❛t✐♦♥ ✆❛rt ♦❢ t❤❡ ✡♦r☛✳

� ❍②❞r♦t❡✝t ✄☎✆❡r✁✐✝♦r✝ ✐✝ r❡✝✆♦♥✝✐✞✂❡ ❢♦r ❤②❞r♦t❡✝t✐♥❣ ❛✥t✐✁✐t✐❡✝ ✝☎✥❤ ❛✝

✥✂❡❛♥✐♥❣✟ ❣❛☎❣✐♥❣ ❛♥❞ ❤②❞r♦t❡✝t✐♥❣✳ ☞❤✐✂❡ ✌✍ ✞✂❛♥☛❡t✐♥❣ ✐✝ ✆❛rt ♦❢ ✝②✝t❡♠

✥♦♠✆✂❡t✐♦♥ ♠❛♥❛❣❡r✳

� ❈r♦✝✝✐♥❣ ✄☎✆❡r✁✐✝♦r✝ ✐✝ r❡✝✆♦♥✝✐✞✂❡ ❢♦r ✥♦♥✝tr☎✥t✐♦♥ ❛✥t✐✁✐t✐❡✝✝☎✥❤ ❛✝ ❍❉❉

❛♥❞ ❆☎❣❡r ❇♦r✐♥❣✳

✻✳✍✳✶✶ ✎✉✏✑✒ ❘✓s✔✉✕❝✓ ✖✔✔✕✗✘✒✑✙✔✕

❚❤❡ ❍☎♠❛♥ ✚❡✝♦☎r✥❡✝ ❈♦♦r❞✐♥❛t♦r ✝❤❛✂✂ ♦✁❡r✝❡❡ ❛✂✂ ❛✝✆❡✥t✝ r❡❣❛r❞✐♥❣

❈P▼t❡♠✆♦r❛r② ✝✐t❡ ❡♠✆✂♦②❡❡✝✳ ❚❤❡ P❡r✝♦♥♥❡✂ ✝☎✆❡r✁✐✝♦r ✝❤❛✂✂ ❤❛♥❞✂❡✛✥♦♥❞☎✥t

✆❡r❢♦r♠❛♥✥❡ r❡✁✐❡✡ ♦❢ ✄✐t❡❊♠✆✂♦②❡❡✝✳ ❍❡ ✝❤❛✂✂ ❡♥✝☎r❡ t❤❛t ❡♠✆✂♦②❡❡✝

☎♥❞❡r✝t❛♥❞ t❤❡ ❞☎t✐❡✝ ❛♥❞ r❡✝✆♦♥✝✐✞✐✂✐t✐❡✝ ♦❢ t❤❡✐r ✆♦✝✐t✐♦♥✝✳

✻✳✍✳✶✍ ▲✔✜✘s✙✘❝ ✖✔✔✕✗✘✒✑✙✔✕

❚❤❡ ✢♦❣✐✝t✐✥ ❈♦♦r❞✐♥❛t♦r ✡✐✂✂ ✞❡ ✞❛✝❡❞ ❛t ✝✐t❡ ♦❢❢✐✥❡ ❛♥❞ ✝❤❛✂✂ ❤❛♥❞✂❡ t❤❡

❞✐✝tr✐✞☎t✐♦♥ ❛♥❞ r❡✥❡✆t✐♦♥ ♦❢ ♠❛t❡r✐❛✂✝✟ ✡❛r❡❤♦☎✝❡✟ ❛✝ ✡❡✂✂ ❛✝ ♦r❣❛♥✐③✐♥❣

❡q☎✐✆♠❡♥t♠♦✞✐✂✐③❛t✐♦♥ ❛♥❞ ❞❡♠♦✞✐✂✐③❛t✐♦♥✳ ❚❤❡ ✢♦❣✐✝t✐✥ ✥♦♦r❞✐♥❛t♦r ✝❤❛✂✂ ❛✂✡❛②✝

♠❛✐♥t❛✐♥ ✝t♦✥☛✝ ✐♥ t❤❡ ②❛r❞✟ ✡❛r❡❤♦☎✝❡ ❛♥❞ ♦t❤❡r ♦♥✣✝✐t❡ ❢❛✥✐✂✐t✐❡✝✳

✻✳✍✳✶✤ ❲✔✕❦ ✦✓✕✏✘✙ ✖✔✔✕✗✘✒✑✙✔✕

❚❤❡ ☞♦r☛ P❡r♠✐t ❈♦♦r❞✐♥❛t♦r ✐✝ r❡✝✆♦♥✝✐✞✂❡ t♦ ✥♦♦r❞✐♥❛t❡ t❤❡ ✡♦r☛ ✆❡r♠✐t

✝②✝t❡♠✟ ❤❡✛✝❤❡ ✡✐✂✂ ✞❡ ❛✝✝✐✝t❡❞ ✞② ❛ ✆❡r♠✐t t♦ ✡♦r☛ ♠❛♥ ❛t ❡✁❡r② ✡♦r☛✐♥❣ ❛r❡❛

❢♦r ❛rr❛♥❣✐♥❣ ✧✡✐t❤ ✄☎✆❡r✁✐✝♦r✮ t❤❡ ✡♦r☛ ✆❡r♠✐t✝ ❛♥❞ ❛✆✆✂② t❤❡ ✥♦rr❡✥t ✡♦r☛

✆❡r♠✐t✝ ✆r✐♦r t♦ ✥♦♠♠❡♥✥❡♠❡♥t ♦❢ t❤❡ ✡♦r☛✳ ❍❡ ✡✐✂✂ ❡♥✝☎r❡ t❤❛t t❤❡ ✡♦r☛✐♥❣

✆❡r♠✐t ❤❛✝ ✞❡❡♥ ✥♦♠✆✂❡t❡❞ ✡✐t❤ t❤❡ ❏✄❆ ❢♦r ❡❛✥❤ ✡♦r☛✐♥❣ ❛✥t✐✁✐t②✳

✻✳✍✳✶★ ❙✔❝✘✔ ✩❝✔✒✔✏✘❝ ✖✔✔✕✗✘✒✑✙✔✕

❚❤❡ ✄♦✥✐♦ ❊✥♦♥♦♠✐✥ ❈♦♦r❞✐♥❛t♦r ✐✝ r❡✝✆♦♥✝✐✞✂❡ t♦ ✐♥❢♦r♠ ❛♥❞ ✝♦✥✐❛✂✐③❡ t❤❡

✡♦r☛✐♥❣ ❛✥t✐✁✐t✐❡✝ t♦ ❡✁❡r② ✁✐✂✂❛❣❡ ✥❤✐❡❢ ❛♥❞ ✂♦✥❛✂ ✥♦♠♠☎♥✐t② ❛✂♦♥❣ t❤❡ ✆✐✆❡✂✐♥❡

✚❖☞✳ ❍❡✛✄❤❡ ✐✝ ❛✂✝♦ r❡✝✆♦♥✝✐✞✂❡ t♦ t❛☛❡ ❛✥t✐♦♥ t♦ ✝♦✂✁❡ ❛♥② ✝♦✥✐❛✂✣❡✥♦♥♦♠✐✥

✆r♦✞✂❡♠✝ t❤❛t ♠❛② ♦✥✥☎r ✆r✐♦r✟ ❞☎r✐♥❣✟ ♦r ❛❢t❡r ✥♦♥✝tr☎✥t✐♦♥✳ ❚❤❡ ✝♦✥✐♦ ❡✥♦♥♦♠✐✥

✝t❛❢❢ ✝❤❛✂✂ ✥♦♥t✐♥☎♦☎✝✂② ✝♦✥✐❛✂✐③❡ ❛✞♦☎t t❤❡ ✥♦♥✝tr☎✥t✐♦♥ ❛✥t✐✁✐t✐❡✝ ✡✐t❤ t❤❡ ✂♦✥❛✂

✥♦♠♠☎♥✐t✐❡✝✳

✼ ✪✩✫■✖✬▲ ✭❘✩✬✭✪✩◆✭ ✬◆✫ ✪✩✫✩❱✬✖ ❙❯✦✦✯❘✭

❋✐❡✂❞ ♠❡❞✐✥❛✂ ✝❡r✁✐✥❡ ✐♥✥✂☎❞✐♥❣ ♠❡❞✐✥❛✂ tr❡❛t♠❡♥t ❛♥❞ ♠❡❞❡✁❛✥ ✝❡r✁✐✥❡ ✡✐✂✂ ✞❡ ✆r♦✁✐❞❡❞ ✞② ❛

❍♦✝✆✐t❛✂ ✡✐t❤ ✍★ ❤♦☎r✝ ❛ ❞❛② ❛✥✥❡✝✝ t♦ ❛♥ ♦❢❢✣✝✐t❡ ✥♦♥✝☎✂t❛♥t ✆❤②✝✐✥✐❛♥✳ ❆ ✥✂✐♥✐✥✟ ❛ ♥❛t✐♦♥❛✂

❞♦✥t♦r✟ ✆❛r❛♠❡❞✐✥✝✟ ❛♥❞ t✡♦ ❛♠✞☎✂❛♥✥❡✝ ✡✐✂✂ ✞❡ ✆r♦✁✐❞❡❞ t♦ ♠❡❡t ✝❡r✁✐✥❡ ❛✝ ❢♦✂✂♦✡✝✿

� ●❡♥❡r❛✂ ♠❡❞✐✥❛✂ ✥❛r❡✟ ✐♥✥✂☎❞✐♥❣ ❞✐❛❣♥♦✝✐✝ ❛♥❞ t❤❡r❛✆② ♦❢ ✥♦♠♠♦♥✟ ❛✥☎t❡ ♠❡❞✐✥❛✂

✥♦♥❞✐t✐♦♥✳
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� ❋✐rst ✥✐❞ ✥♥❞ ♠✐♥♦r tr✥✉♠✥ ♠✥♥✥❣✁♠✁♥t✳

� ■♥✲❢✐✁❧❞ st✥❜✐❧✐③✥t✐♦♥ ♦❢ ♠✁❞✐✂✥❧ ✥♥❞ s✉r❣✐✂✥❧ ✁♠✁r❣✁♥✂✐✁s✳

� ❘✁s✂✉✁✱ ✁①tr✐✂✥t✐♦♥ ✥♥❞ ♠✁❞✐✂✥❧ tr✥♥s♣♦rt✥t✐♦♥ ♦❢ ✐❧❧ ✥♥❞ ✐♥✄✉r✁❞ ♣✥rt✐✁s ❜② s✉✐t✥❜❧✁ ✥✐r✱

✇✥t✁r✱ ♦r ❣r♦✉♥❞ tr✥♥s♣♦rt t♦ ❞✁s✐❣♥✥t✁❞ r✁❢✁rr✥❧ ❤♦s♣✐t✥❧✳

❙t✥❢❢✐♥❣ ✁q✉✐♣♠✁♥t✱ ♣r♦❣r✥♠s ✥♥❞ ♣r♦✂✁❞✉r✁s✱ ✥♥❞ s✉♣♣❧✐✁s ❢♦r ♠✁❞✐✂✥❧ s✁r✈✐✂✁ s❤✥❧❧ ❜✁ ✐♥

✥✂✂♦r❞✥♥✂✁ ✇✐t❤ ☎✁✥❧t❤ ❘✐s✆ ❆ss✁ss♠✁♥t✱ ✝♣str✁✥♠ s✁r✈✐✂✁ ✞✥♥✉✥❧✱ ❈♦♠♣✥♥②✬s ☎✁✥❧t❤

✐♥s♣✁✂t✐♦♥ ❣✉✐❞✁❧✐♥✁s✱ ✥♥❞ ❤✁✥❧t❤ ♣❧✥♥✳

✽ ✟✠◆✡❚☛❯✟❚☞✠◆ ✌❉▼☞◆☞✡❚☛✌❚☞✍❊ P▲✌◆

✽✎✏ ❊✑✒❛✓✔✕✑✖✗❡✘✒ ✙✚ ❚❡✗✛✙✜❛✜✢ ✣❛❝✕✔✕✒✕❡✑

✶✤ ✦r✐♦r t♦ t❤✁ st✥rt t❤✁ ♣✐♣✁❧✐♥✁ ✐♥st✥❧❧✥t✐♦♥✱ ❈✦✞ ✇✐❧❧ ✂♦♥str✉✂t ✥ t✁♠♣♦r✥r② ❢✥✂✐❧✐t② ❢♦r

❈✦✞ ✥t ❙✐t✁ ✦r♦✄✁✂t✳

✷✤ ✧❤✁ ✧✁♠♣♦r✥r② ❢✥✂✐❧✐t✐✁s ✇✐❧❧ ✂♦♥s✐st ♦❢✿

� ❙✐t✁ ❖❢❢✐✂✁ ❢✥✂✐❧✐t②

� ❈✥♠♣ ❢✥✂✐❧✐t② ★☎♦✉s✐♥❣ r✁♥t✥❧✤✱ t❤✁ ✂✥♠♣ ✇✐❧❧ ✥✂✂♦♠♠♦❞✥t✁ ✥♣♣r♦①✳ ✶✷ ♣✁rs♦♥ ✩

❤♦✉s✐♥❣

✸✤ ✧❤✁ ❙✐t✁ ❖❢❢✐✂✁ ✇✐❧❧ ❜✁ t❤✁ ❤✁✥❞ q✉✥rt✁r ♦❢ t❤✁ ✪✁♥✁r✥❧ ❙✐t✁ ✞✥♥✥❣✁r ★✦r♦✄✁✂t

✞✥♥✥❣✁r✩❈♦♥str✉✂t✐♦♥ ✞✥♥✥❣✁r✱ ✐♥ ✥ ❞✥② t♦ ❞✥② ❜✥s✐s ♦♥ s✐t✁ t✐t❧✁ ♦❢ t❤✁ ♣r♦✄✁✂t

♠✥♥✥❣✁r ✂❤✥♥❣✁ ❜✁✂♦♠✁ t❤✁ ❣✁♥✁r✥❧ s✐t✁ ♠✥♥✥❣✁r✤✱ ✇❤♦ ✐s r✁s♣♦♥s✐❜❧✁ ❢♦r t❤✁ ❞✥② t♦

❞✥② ♦✈✁r✥❧❧ s✐t✁ ✥✂t✐✈✐t✐✁s s✉✂❤ ✥s❀ ✂♦♥tr♦❧ ✥❧❧ ✂♦♥str✉✂t✐♦♥ ✥✂t✐✈✐t✐✁s✱ ❢✐✁❧❞ ✁♥❣✐♥✁✁r✐♥❣✱

s✐t✁ ♣r♦✂✉r✁♠✁♥t✱ ♠✥✐♥t✥✐♥✐♥❣ ♣r♦❣r✁ss✱ s✐t✁ ✂♦♠♠✁r✂✐✥❧✱ q✉✥❧✐t② ♦❢ t❤✁ ✇♦r✆✱ ✁t✂✳

❖t❤✁r ❢✉♥✂t✐♦♥s ♦❢ t❤✁ s✐t✁ ♦❢❢✐✂✁ ✇✐❧❧ ✐♥✂❧✉❞✁✱ ❜✉t ♥♦t ❜✁ ❧✐♠✐t✁❞ t♦ ✂♦♠♠✉♥✐✂✥t✐♦♥

✂✁♥t✁r ✇✐t❤ ❈✦✞ ☎✁✥❞ ❖❢❢✐✂✁ ★☎❖✤✱ ❈✫■✭✮✧➆s ❧✐✥✐s♦♥ ✥♥❞ ✥❞♠✐♥✐str✥t✐♦♥ s✉✂❤ ✥s✱

✐♥s✉r✥♥✂✁✱ ♠✁❞✐✂✥❧ r✁q✉✐r✁♠✁♥ts✱ ♣r♦❣r✁ss r✁♣♦rts✱ s✥❢✁t②✱ ♣✁r♠✐tt✐♥❣ ✥♥❞ ♠✥t✁r✐✥❧

✂♦♥tr♦❧✳

✽✎✯ ✟✙✜✜❡✑✛✙✘✰❡✘❝❡ ❛✘✰ ❉✙❝✴✗❡✘✒ ✟✙✘✒✜✙✔

❈♦♠♠✉♥✐✂✥t✐♦♥ ✥♥❞ ✂♦rr✁s♣♦♥❞✁♥✂✁ ♦♥ ♣r♦✄✁✂t ✇✐❧❧ ❜✁ ✥s ❢♦❧❧♦✇s✿

� ✧❤r♦✉❣❤♦✉t t❤✁ ✂♦♥str✉✂t✐♦♥ ♣❤✥s✁✱ ✥ ✇✁✁✆❧② ✂♦♥str✉✂t✐♦♥ ✂♦♦r❞✐♥✥t✐♦♥ ♠✁✁t✐♥❣ ✇✐❧❧

❜✁ ❤✁❧❞ ✥♥❞ ✥tt✁♥❞✁❞ ❜② t❤✁ ❈♦♥str✉✂t✐♦♥ ✞✥♥✥❣✁r✱ ❆r✁✥ ❙✉♣✁r✐♥t✁♥❞✁♥t✱

❙✉♣✁r✈✐s♦rs✱ ❋✐✁❧❞ ✭♥❣✐♥✁✁rs✱ ❙♦✂✐♦ ✭✂♦♥♦♠✐✂ ❈♦♦r❞✐♥✥t♦r✱ ❈❤✐✁❢ ❙✁✂✉r✐t②✱ ✫♦❣✐st✐✂

❖❢❢✐✂✁r ✥♥❞ ❧✁✥❞ ❜② t❤✁ ❈♦♥str✉✂t✐♦♥ ✞✥♥✥❣✁r✳ ❈♦♦r❞✐♥✥t✐♦♥ ♠✁✁t✐♥❣s ✥r✁ ✐♥t✁♥❞✁❞

t♦ ❞✐s✂✉ss s✥❢✁t② tr✥✂✆✐♥❣ r✁♣♦rt✱ ♣r♦✄✁✂t ♣r♦❣r✁ss r✁♣♦rt ✥♥❞ ✥❞❞r✁ss ✥♥② ✐ss✉✁s ✥♥❞

♦❜st✥✂❧✁s ♠✁t ❞✉r✐♥❣ t❤✁ ✂♦♥str✉✂t✐♦♥ ✥✂t✐✈✐t✐✁s✳

� ✦r♦✄✁✂t ✂♦♠♠✉♥✐✂✥t✐♦♥s ✐♥✂❧✉❞✁ ✦r♦✄✁✂t ❘✁✂♦r❞s✱ s✉✂❤ ✥s✿ ✂♦rr✁s♣♦♥❞✁♥✂✁✱ ♠✁♠♦s✱

✁❧✁✂tr♦♥✐✂ ♠✥✐❧✱ t✁❧✁♣❤♦♥✁ ✂♦♥✈✁rs✥t✐♦♥s❀ ✥♥❞ ✦r♦✄✁✂t ❘✁♣♦rts✱ s✉✂❤ ✥s✿ ♠✐♥✉t✁s ♦❢

♠✁✁t✐♥❣✱ r✁♣♦rts✱ ♣r♦✂✁❞✉r✁s✱ ✥♥❞ tr✥♥s♠✐tt✥❧ ♦❢ ❞♦✂✉♠✁♥t✥t✐♦♥✳

� ❆❧❧ ✦r♦✄✁✂t ❧✁tt✁rs ★♦✉t❣♦✐♥❣ ✥♥❞ ✐♥✂♦♠✐♥❣✤ s❤✥❧❧ ❜✁ r✁✈✐✁✇✁❞✱ ✥♣♣r♦✈✁❞ ✥♥❞ s✐❣♥✁❞

❜② t❤✁ ✦r♦✄✁✂t ✞✥♥✥❣✁r ★✪✁♥✁r✥❧ ❙✐t✁ ✞✥♥✥❣✁r✤ ✥♥❞✩♦r ❜② ✥ ♣✁rs♦♥ ✥✉t❤♦r✐③✁❞ ❜②

t❤✁ ✦r♦✄✁✂t ✞✥♥✥❣✁r ★✪✁♥✁r✥❧ ❙✐t✁ ✞✥♥✥❣✁r✤✳
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� ❈♦rr❡✁♣♦♥❞❡♥❝❡ ✐✁ ❞❡✂✐♥❡❞ ✥✁ ✄❡☎☎❡r✁ ✆r✐☎☎❡♥ ☎♦ ♣❡r✁♦♥✁ ♦r ♦r❣✥♥✐③✥☎✐♦♥✁ ♦✉☎✁✐❞❡ ☎❤❡

❈P▼➆✁ Pr♦❥❡❝☎ ✝❡✥♠✞ ✝❤❡ ✥♣♣r♦♣r✐✥☎❡ ✄❡☎☎❡r❤❡✥❞ ✥♥❞ ♥✉♠✟❡r✐♥❣ ✁❤✥✄✄ ✟❡ ✉✁❡❞ ✂♦r ✥✄✄

❝♦rr❡✁♣♦♥❞❡♥❝❡✞

� ❉♦❝✉♠❡♥☎✁✴❉r✥✆✐♥❣✁ ✆✐✄✄ ✟❡ ☎r✥♥✁♠✐☎☎❡❞ ✟② ✉✁✐♥❣ ✠❉♦❝✉♠❡♥☎✴❉r✥✆✐♥❣ ✝r✥♥✁♠✐☎☎✥✄

❋♦r♠✠✞ ❆❞❞r❡✁✁❡❡ ❝♦♣② ♦✂ ☎❤❡ ☎r✥♥✁♠✐☎☎✥✄ ✂♦r♠ ✆✐✄✄ ✟❡ ✁❡♥☎ ☎♦ ☎❤❡ ✥❞❞r❡✁✁❡❡ ✆✐☎❤

☎❤❡ ✐♥✁☎r✉❝☎✐♦♥ ☎♦ ✁✐❣♥ ✥♥❞ r❡☎✉r♥ ☎❤❡r❡✟② ✥❝❦♥♦✆✄❡❞❣✐♥❣ r❡❝❡✐♣☎ ♦✂ ☎❤❡ ❞♦❝✉♠❡♥☎✁✞

� ❆✄✄ ✁✉✟❥❡❝☎✁ ✥♥❞ ❞✐✁❝✉✁✁✐♦♥✁ ❞✉r✐♥❣ ✥♥② ♠❡❡☎✐♥❣✁ ✟❡☎✆❡❡♥✴✥♠♦♥❣ ♣✥r☎✐❡✁ ✁❤✥✄✄ ✟❡

♥♦☎❡❞ ✥♥❞ ❞♦❝✉♠❡♥☎❡❞ ✐♥ ✁✉❝❤ ✥ ♠✥♥♥❡r ☎❤✥☎ ✐☎ ❝✥♥ ✟❡ ❡✥✁✐✄② ☎r✥❝❡❞ ✥♥❞ r❡☎r✐❡✈❡❞✞

❈♦♣✐❡✁ ✥r❡ ♥♦r♠✥✄✄② ❞✐✁☎r✐✟✉☎❡❞ ☎♦ ✥✄✄ ✥☎☎❡♥❞❡❡✁ ✥♥❞ ♦☎❤❡r ❝❡r☎✥✐♥ r❡✄✥☎❡❞ ♣✥r☎✐❡✁✞

✽✡☛ ☞✌✍✎t✏✑✒t✓✌✍ ✔✕✎✓✖✍ ☞✗❛✍✖✕

❆✄✄ ❞❡✁✐❣♥ ❝❤✥♥❣❡✁ ✆✐✄✄ ✟❡ ❤✥♥❞✄❡❞ ✟② ☎❤❡ Pr♦❥❡❝☎ ✘♥❣✐♥❡❡r ✥♥❞ ✥✁✁✐✁☎❡❞ ✟② ❞r✥✂☎✁♠✥♥✞ ❆♥②

r❡✈✐✁✐♦♥ ✐♥ ❡♥❣✐♥❡❡r✐♥❣ ❞❡✁✐❣♥ ✁❤✥✄✄ ✟❡ ✥❦♥♦✆✄❡❞❣❡❞ ✟② ❈▲■✘◆✝ ✥♥❞ ✁✉✟❥❡❝☎ ☎♦ ✥♣♣r♦✈✥✄✞

✝❤❡ ❝❤✥♥❣❡✴r❡✈✐✁✐♦♥ ♦♥ ✁✐☎❡ ✆✐✄✄ ✟❡ ♣r♦♣♦✁❡❞ ✥✁ ✝❡❝❤♥✐❝✥✄ ✴ ✙✐☎❡ ◗✉❡r② ✥♥❞ ♠✥② ✟❡ ✉✁❡❞

✂♦r ❝♦♥✁☎r✉❝☎✐♦♥ ♦♥❝❡ ✥♣♣r♦✈❡❞ ✟② ☎❤❡ ❈▲■✘◆✝✞

■✂ ☎❤❡ ❞❡✁✐❣♥ ❝❤✥♥❣❡ ✆✐✄✄ ❝✥✉✁❡ ✥ ❞❡✈✐✥☎✐♦♥ ✐♥ ☎❤❡ ✁♣❡❝✱ ☎❤❡ ✐✁✁✉❡ ✆✐✄✄ ✟❡ r❡✁♦✄✈❡❞ ✥☎ ☎❤❡

❏✥❦✥r☎✥ ♦✂✂✐❝❡✱ ❡♥❞♦r✁❡❞ ✟② ✘♥❣✐♥❡❡r✐♥❣ ▼✥♥✥❣❡r✱ ✥♥❞ ✥♣♣r♦✈❡❞ ✟② ☎❤❡ Pr♦❥❡❝☎ ♠✥♥✥❣❡r✞

✝❤❡ ✘♥❣✐♥❡❡r✐♥❣ ▼✥♥✥❣❡r ✆✐✄✄ ✁❡♥❞ ☎❤❡ ✝◗ ✥♥❞ ✐♥✂♦r♠✥☎✐♦♥ ✄❡☎☎❡r ☎♦ ☎❤❡ ❈▲■✘◆✝✞

✽✡✚ ☞✌✍✎t✏✑✒t✓✌✍ ✛✕✕t✓✍✖✎

✶✜ ▼❡❡☎✐♥❣ ✟❡☎✆❡❡♥ ❈P▼ ✥♥❞ ❈▲■✘◆✝

� ▼❡❡☎✐♥❣✁ ✟❡☎✆❡❡♥ ❈▲■✘◆✝ ✥♥❞ ❈P▼ ✆✐✄✄ ✟❡ ❤❡✄❞ ✆❡❡❦✄②✞✝❤❡ ♣✥r☎✐❝✐♣✥♥☎✁✆✐✄✄

✐♥❝✄✉❞❡ ☎❤❡ ✙▼✴❈▼ ✥♥❞ ✥r❡✥ ✁✉♣❡r✐♥☎❡♥❞❡♥☎✁ ✥♥❞ ✆✐✄✄ ☎✥❦❡ ♣✄✥❝❡✐♥ ✥ ❈▲■✘◆✝♦r

❈P▼ ♠❡❡☎✐♥❣ r♦♦♠✞

� ❈♦♥✁☎r✉❝☎✐♦♥ ▼❡❡☎✐♥❣✁ ✥☎ ✙✐☎❡ ✆✐✄✄ ✟❡ ❤❡✄❞ ✟❡☎✆❡❡♥ ☎❤❡ ❈▲■✘◆✝ ✥♥❞ ❈P▼ ☎♦ ✥✄✄♦✆

❝✄♦✁❡ ♠♦♥✐☎♦r✐♥❣ ♦✂ ✥✄✄ ✥✁♣❡❝☎✁ ♦✂ ☎❤❡ Pr♦❥❡❝☎ ❡①❡❝✉☎✐♦♥✞

� ❆❞ ❤♦❝ ▼❡❡☎✐♥❣✁ ☎❤✥☎ ✥r❡ ♥♦☎ ♣✥r☎ ♦✂ ☎❤❡ r❡❣✉✄✥r ✁❝❤❡❞✉✄❡ ♦✂ ♠❡❡☎✐♥❣✁ ♠✥② ✟❡

❝♦♥✈❡♥❡❞ ✥❝❝♦r❞✐♥❣ ☎♦ ☎❤❡ r❡✢✉✐r❡♠❡♥☎✁ ♦✂ ☎❤❡ ♣✥r☎✐❡✁✱ ✟✉☎ ✁❤✥✄✄ ✟❡ r❡✁☎r✐❝☎❡❞ ✥✁

✂✥r ✥✁ ♣♦✁✁✐✟✄❡ ☎♦ ♦♥✄② ☎❤♦✁❡ ♥❡❝❡✁✁✥r② ☎♦ ♣r♦❣r❡✁✁ ☎❤❡ ❝♦♠♣✄❡☎✐♦♥ ♦✂ ☎❤❡ ✆♦r❦✁✞

� ✝❤❡ ♦r❣✥♥✐③✐♥❣ ♣✥r☎② ✁❤✥✄✄ ♣r❡♣✥r❡ ✥♥❞ ❞✐✁☎r✐✟✉☎❡ ✥♥ ✥❣❡♥❞✥ ✥♥❞ ♣r♦♣♦✁❡ ✥ ☎✐♠❡

✂♦r ☎❤❡ ♠❡❡☎✐♥❣ ☎♦❣❡☎❤❡r ✆✐☎❤ ✥♥② ✐♥✂♦r♠✥☎✐♦♥ ♥❡❝❡✁✁✥r② ☎♦ ♣r♦♣❡r✄② ❝♦♥❞✉❝☎ ☎❤❡

♠❡❡☎✐♥❣✞

� Pr♦❣r❡✁✁ ✥♥❞ ❝♦♦r❞✐♥✥☎✐♦♥ ♠❡❡☎✐♥❣✁ ✁❤✥✄✄ ✟❡ ❤❡✄❞ ♦♥ ✆❡❡❦✄② ✟✥✁✐✁✱ ✁❤♦r☎❡r

✐♥☎❡r✈✥✄✁ ♠✥② ✟❡ ❞✐❝☎✥☎❡❞ ✟② ☎❤❡ r✥☎❡ ♦✂ ♣r♦❣r❡✁✁ ♦r ☎❤❡ ♥❡❡❞ ☎♦ r❡✁♦✄✈❡ ♠✥☎☎❡r✁

☎❤✥☎ ♠✐❣❤☎ ♦☎❤❡r✆✐✁❡ r❡✁✉✄☎ ✐♥ ❞❡✄✥② ☎♦ ☎❤❡ ✣♦r❦✁✞

� ❆ ✁☎✥♥❞✐♥❣ ✥❣❡♥❞✥ ✁❤✥✄✄ ✟❡ ❡✁☎✥✟✄✐✁❤❡❞ ✥☎ ☎❤❡ ✂✐r✁☎ ♦✂ ❡✥❝❤ ♠❡❡☎✐♥❣✞ ▼❡❡☎✐♥❣✁

✁❤✥✄✄ ✟❡ ♥♦r♠✥✄✄② ✟❡ ❝❤✥✐r❡❞ ✥♥❞ r❡❝♦r❞❡❞ ✟② ❈P▼✱ ✥♥❞ ☎❤❡♥ ✥♣♣r♦✈❡❞ ✟② ❈▲■✘◆✝✞

� ✝❤❡ ✆r✐☎☎❡♥ r❡❝♦r❞✁ ♦✂ ✥✄✄ ♠❡❡☎✐♥❣✁ ✁❤✥✄✄ ✟❡ ❝✐r❝✉✄✥☎❡❞ ☎♦ ✥✄✄ ✥☎☎❡♥❞❡❡✁ ✥♥❞ ✥✄✄

r❡✄❡✈✥♥☎ ✁✉♣❡r✈✐✁♦r✁✞

✷✜ ■♥☎❡r♥✥✄ ✙☎✥✂✂ ▼❡❡☎✐♥❣✁

� ■♥☎❡r♥✥✄ ✁☎✥✂✂ ♠❡❡☎✐♥❣✁ ✆✐☎❤ ✥✄✄ ❞✐✁❝✐♣✄✐♥❡ ✁✉♣❡r✈✐✁♦r✁ ✥r❡ ❤❡✄❞ ✥☎ ✄❡✥✁☎ ♦♥❝❡ ♣❡r

✆❡❡❦ ☎♦ ❞✐✁❝✉✁✁ ✥✄✄ ✥✁♣❡❝☎✁ ♦✂ ☎❤❡ ♣r♦❥❡❝☎ ✥♥❞ ☎♦ ♠✥✐♥☎✥✐♥ ❣♦♦❞ ✐♥☎❡r♥✥✄

❝♦♠♠✉♥✐❝✥☎✐♦♥✁ ✥♥❞ ☎♦ ❦❡❡♣ r❡❝♦r❞✁ ♦✂ ☎❤❡ ✥❝☎✐✈✐☎②✴❝♦♥✁☎r✉❝☎✐♦♥ ♣r♦❣r❡✁✁✱ ☎❤❡
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✇❡❛t❤❡r✱ ❛♥� ❡✈❡♥t✱ ✥✉❛❧✐t� ✁r ❍✂✄ ♣r✁❜❧❡☎✆✳ ✝♥ ❛❞❞✐t✐✁♥✱ ❛❞ ❤✁❝ ☎❡❡t✐♥❣✆ ☎❛�

❜❡ ❝❛❧❧❡❞ ✇❤❡♥ ♥❡❝❡✆✆❛r�✳

✞ ✄❛❝❤ ✐♥t❡r♥❛❧ ☎❡❡t✐♥❣ ❛t ✆✐t❡ ✆❤❛❧❧ ❜❡ r❡❝✁r❞❡❞ ❛♥❞ ✉♣❞❛t❡❞ ❜� t❤❡ ❈P▼✱ ❛♥❞ t❤❡

✇r✐tt❡♥ r❡❝✁r❞✆ ✁❢ ❛❧❧ ✐♥t❡r♥❛❧ ☎❡❡t✐♥❣✆ ✆❤❛❧❧ ❜❡ ❝✐r❝✉❧❛t❡❞ t✁ ❛❧❧ ❛tt❡♥❞❡❡✆✳

✸✟ ✂❛❢❡t� ▼❡❡t✐♥❣✆

✞ ✝♥t❡r♥❛❧ ✆❛❢❡t� ☎❡❡t✐♥❣✆ ✇✐t❤ ❛❧❧ ❞✐✆❝✐♣❧✐♥❡ ✆✉♣❡r✈✐✆✁r✆ ✇✐❧❧ ❜❡ ❤❡❧❞ ❛t ❧❡❛✆t ✁♥❡

t✐☎❡ ♣❡r ✇❡❡❦ t✁ ❞✐✆❝✉✆✆ ❛❧❧ ❍✂✄ ❛✆♣❡❝t✆ ✁❢ t❤❡ ♣r✁❥❡❝t t✁ ☎❛✐♥t❛✐♥ ❣✁✁❞ ✐♥t❡r♥❛❧

❝✁☎☎✉♥✐❝❛t✐✁♥✆ ❛♥❞ t✁ ❦❡❡♣ r❡❝✁r❞✆ ✁❢ ❍✂✄ ♣r✁❜❧❡☎✆✳ ✝♥ ❛❞❞✐t✐✁♥ t✁ t❤❡ ❛❜✁✈❡✱

✆❛❢❡t� t✁✁❧ ❜✁① ☎❡❡t✐♥❣✆ ✆❤❛❧❧ ❜❡ ♣❡r❢✁r☎❡❞ ♣r✐✁r t❤❡ ✆t❛rt ✁❢ ✇✁r❦ ❡❛❝❤ ❞❛�✳

✞ ✂❛❢❡t� ☎❡❡t✐♥❣✆ ✇✐❧❧ ❜❡ ❝✁♥❞✉❝t❡❞ ✐♥ ✆t❛❣❡✆ ✐♥✈✁❧✈✐♥❣ t❤❡ ♣❛rt✐❡✆ ❣r✁✉♣❡❞ ✐♥

t❤❡ t✐❡r ✶ ✠▼✁♥t❤❧� ▼❛♥❛❣❡☎❡♥t✟✱ t✐❡r ✷ ✠❲❡❡❦❧� ✂✐t❡ ▼❛♥❛❣❡☎❡♥t✟ ❛♥❞ ✸

✠❲❡❡❦❧� ❲✁r❦❡r✟✳

✽✡☛ ☞♦✌✍✎✏✑✒✎✓♦✌ ✔✕✖♦✏✎✍

✶✟ ❉❛✐❧� ✗❡♣✁rt✆

❈P▼ ✆❤❛❧❧ ♣r❡♣❛r❡ ❛ ❞❛✐❧� ❈✁♥✆tr✉❝t✐✁♥ Pr✁❣r❡✆✆ ✗❡♣✁rt ❝✁✈❡r✐♥❣ ❛❧❧ ❛❝t✐✈✐t✐❡✆ ✁❢ t❤❡

❝✁♥✆tr✉❝t✐✁♥ ✇✁r❦ ✠❈✐✈✐❧✱ ▼❛✐♥❧✐♥❡✱ ▼❡❝❤❛♥✐❝❛❧ ❛♥❞ ❱❛❧✈❡ ✂t❛t✐✁♥ ❲✁r❦✆✟✳ ❚❤❡✆❡

r❡♣✁rt✆ ✆❤❛❧❧ ❜❡ ✆✉❜☎✐tt❡❞ ❜� t❤❡ ❈✁♥✆tr✉❝t✐✁♥ ▼❛♥❛❣❡r ❛♥❞ ✆❤❛❧❧ ❜❡ ❞❡❧✐✈❡r❡❞ ✁♥ ❛

❞❛✐❧� ❜❛✆✐✆ t✁ t❤❡ ❈▲✝✄❊❚ ✗❡♣r❡✆❡♥t❛t✐✈❡ ❛t ✂✐t❡ ♥✁t ❧❛t❡r t❤❛♥ ✶✵✳✵✵ ✘▼ t❤❡ ♥❡①t ❞❛�✳

❚❤❡ r❡♣✁rt ❛❧✆✁ ✇✐❧❧ ❜❡ ✉♣❧✁❛❞❡❞ ✁♥ t❤❡ ✇❡❜ ❜❛✆❡❞ ♣✐♣❡✲tr❛❝❦ ✆�✆t❡☎✳

✷✟ ▼✁♥t❤❧� Pr✁❣r❡✆✆ ✗❡♣✁rt

❈P▼ ✆❤❛❧❧ ✆✉❜☎✐t ❛ ☎✁♥t❤❧� ♣r✁❣r❡✆✆ r❡♣✁rt t✁ ❈▲✝✄❊❚✁♥ ❛ ☎✁♥t❤❧� ❜❛✆✐✆✳

❈✉t ✙❢❢ ❞❛t❡ ✆❤❛❧❧ ❜❡ ✁♥ t❤❡ ❧❛✆t ❞❛� ❛t t❤❡ ❡♥❞ ✁❢ t❤❡ ❞❛� ✆❤✐❢t ✁❢ ❡❛❝❤ ❝❛❧❡♥❞❛r

☎✁♥t❤✳ ❚❤❡ ✆✉❜☎✐✆✆✐✁♥ ✁❢ t❤❡ r❡♣✁rt ✆❤❛❧❧ ❜❡ ✇✐t❤✐♥ ✚ ❞❛�✆ ❢✁❧❧✁✇✐♥❣ t❤❡ ❡♥❞ ✁❢ ❡❛❝❤

☎✁♥t❤✳

✽✡✛ ✜✏✢✣✎✍ ✤✍✦✧✑✓★✎ ✜♦✒✑✩✕✌✎✍

❚❤❡ ✘✆✲❇✉✐❧t ❉✁❝✉☎❡♥t✆ ✆❤❛❧❧ ❝✁☎♣r✐✆❡t❤❡ ❢✁❧❧✁✇✐♥❣✿

✞ ✗❡❞ ❧✐♥❡❞ ❞✐❛❣r❛☎✆✱ ✇✐❧❧ ❜❡ ❞❡✈❡❧✁♣❡❞ ❛✆ ❢✁❧❧✁✇✆✿

- ❇❡❢✁r❡ ❛♥ ✘✆✲❜✉✐❧t ❞✁❝✉☎❡♥t ✐✆ ♣r✁❞✉❝❡❞✱ ❛ r❡❞ ❧✐♥❡ ✇✐❧❧ ❜❡ ♣r✁✈✐❞❡❞ ❛t ✆✐t❡ ❜� t❤❡

✂✉r✈❡�✁r✳

- ❋✁r t❤❡ ♣✐♣❡❧✐♥❡ ❛♥❞ ❋✙❈✱ t❤❡ ✆✉r✈❡�✁r ✇✐❧❧ t❛❦❡ ❝✁✁r❞✐♥❛t❡✆ ✁♥ t✁♣ ✁❢ t❤❡ ♣✐♣❡

❛♥❞✴✁r ❋✙❈✱ ❛♥❞ ❜❛❝❦❢✐❧❧ ❝r✁✇♥ ✇✐t♥❡✆✆❡❞ ❜� t❤❡ ❈▲✝✄❊❚✳

- ❋✁r ❈✐✈✐❧ ✇✁r❦✱ t❤❡ ✂✉r✈❡�✁r ✇✐❧❧ t❛❦❡ t❤❡ ❝✁✁r❞✐♥❛t❡✆ ✁❢ ❛ ❜✉✐❧❞✐♥❣✱ ❢❡♥❝✐♥❣ ✁r ✈❛❧✈❡

✆t❛t✐✁♥✆✳

- ❚❤❡ r❡✆✉❧t✆ ❛♥❞ ❢✐♥❞✐♥❣✆ ✇✐❧❧ ❜❡ ☎❛r❦❡❞ ✁♥ t❤❡ ❞r❛✇✐♥❣ ✠✗❡❞ ▲✐♥✐♥❣✟ ❛♥❞ ✆✐❣♥❡❞ ❜�

❜✁t❤ ♣❛rt✐❡✆ ✠❈P▼ ❛♥❞ ❈▲✝✄❊❚✟✳

- ❚❤❡ ❈✁✁r❞✐♥❛t❡✆ ❛♥❞ ❡❧❡✈❛t✐✁♥✆ ❞❛t❛ t❛❦❡♥ ✠✆✁❢t ❛♥❞✴✁r ❤❛r❞ ❢✐❧❡✟ ✇✐❧❧ ❜❡ r❡♣✁rt❡❞

t✁ t❤❡ ❚❡❝❤♥✐❝❛❧ ✂✉♣♣✁rt✐♥❣ ❉❡♣❛rt☎❡♥t ❢✁r t❤❡ ❛✆ ❜✉✐❧t ❞r❛✇✐♥❣ ♣r✁❝❡✆✆✳

✞ ❚❤❡ ❢✐❧❡ ❝✁♥t❡♥t✆ ❛r❡ ✆✐☎✐❧❛r t✁ t❤❡ ❉❋✙ ✠❉✁❝✉☎❡♥t✆ ❋✁r ✙♣❡r❛t✐✁♥✟✳

✞ ❉r❛✇✐♥❣✆ ✁❢ t❤❡ P❡r☎❛♥❡♥t ❲✁r❦✆ ❛✆ ✐♥✆t❛❧❧❡❞ ✠✐♥❝❧✉❞✐♥❣ ❛ ✪❢❛☎✐❧� tr❡❡➈ ✐♥❞❡①

✐♥❝✁r♣✁r❛t✐♥❣ ❛❧❧ ❞r❛✇✐♥❣✆ ❢r✁☎ ✆✉♣♣❧✐❡r✆ ❛♥❞ ✆✉❜❝✁♥tr❛❝t✁r✆✟✱ ✐♥❞✐❝❛t✐♥❣ ❛❧❧ ❝❤❛♥❣❡✆
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♠❛❞� t♦ t❤� ♦r✐✁✐✂❛❧ ✄r❛✇✐✂✁s ✐ss✉�❞ ✥♦r ☎♦✂str✉☎t✐♦✂ ✇✐❧❧ ❜� s✉❜♠✐tt�❞ t♦ ❈▲■❊✆❚ ✥♦r

r�✈✐�✇ ❛✂❞ ❛✝✝r♦✈❛❧✳

✞ ❙✝�☎✐✥✐☎❛t✐♦✂ ♦✥ t❤� ❡�r♠❛✂�✂t ✟♦r❦s ❛s ✐✂st❛❧❧�❞✱ ✐✂❞✐☎❛t✐✂✁ ❛❧❧ ☎❤❛✂✁�s ♠❛❞� t♦ t❤�

♦r✐✁✐✂❛❧ ❙✝�☎✐✥✐☎❛t✐♦✂ ✐ss✉�❞ ✥♦r ☎♦✂str✉☎t✐♦✂✱ ✇✐❧❧ ❜� s✉❜♠✐tt�❞ t♦ ❈▲■❊✆❚ ✥♦r r�✈✐�✇

❛✂❞ ❛✝✝r♦✈❛❧✳

✞ ❆ ☎♦✝② ♦✥ ❛❧❧ ❚✠✡❙ ❛✂❞ ❙✠✡❙ ✐ss✉�❞ ❜② t❤� ❈❡▼ ❞✉r✐✂✁ t❤� �☛�☎✉t✐♦✂ ♦✥ t❤� ✟♦r❦s✳ ❚❤✐s

❛✝✝❧✐�s t♦ ❈▲■❊✆❚✡s ✐✂str✉☎t✐♦✂ ♦✥ ☎❤❛✂✁�☞s✮ ✥r♦♠ t❤� ♦r✐✁✐✂❛❧ s☎♦✝� ♦✥ ✇♦r❦✳

✞ ❆ ✥✉❧❧ r�✝♦rt ♦✂ ❛❧❧ ✂♦✂♥☎♦✂✥♦r♠✐t✐�s ✐❞�✂t✐✥✐�❞ ❛✂❞ ☎♦rr�☎t✐✈� ♠�❛s✉r� t❛❦�✂✳

✞ ❆ ☎♦✝② ♦✥ ❛❧❧ ☎♦✂str✉☎t✐♦✂ r�☎♦r❞s ❛✂❞ ❞�❧✐✈�r❛❜❧�s ❞�✈�❧♦✝�❞ ❜② t❤� ❈❡▼ ❛✂❞✴♦r ✐ts

❙✉❜♥❈♦✂tr❛☎t♦r☞s✮✱ ✐✂☎❧✉❞✐✂✁ ❛❧❧ t�st r�s✉❧ts✳

✞ ❆✂ ♦r✐✁✐✂❛❧ ♦✥ ❛❧❧ ❙t❛✂❞❛r❞s ❛✂❞ ❈♦❞�s ♦✥ ❡r❛☎t✐☎� ❛✝✝❧✐☎❛❜❧� t♦ t❤� ✇♦r❦s✳

✞ ❖✝�r❛t✐♦✂ ❛✂❞ ♠❛✐✂t�✂❛✂☎� ❞♦☎✉♠�✂t❛t✐♦✂✱ ✐✂☎❧✉❞✐✂✁ ❛❧❧ ❛✝✝❧✐☎❛❜❧� ✝r♦❞✉☎t

✐✂✥♦r♠❛t✐♦✂ r�✌✉✐r�❞ t♦ ♦✝�r❛t� ❛✂❞ ♠❛✐✂t❛✐✂ t❤� s②st�♠✳

✞ ❆ ☎♦✝② ♦✥ ❛❧❧ ✝r♦❥�☎t ❞♦☎✉♠�✂t❛t✐♦✂ ✝r�✝❛r�❞ ❜② ❈❡▼ ❛✂❞ ✐ts ❙✉❜☎♦✂tr❛☎t♦r☞s✮

☞✝r♦☎✉r�♠�✂t✴s✉❜♥☎♦✂tr❛☎t✐✂✁ ❞♦☎✉♠�✂ts✮✳

✞ ❆ ☎♦✝② ♦✥ �✂✈✐r♦✂♠�✂t❛❧ r�✝♦rts✱ r�☎♦r❞s ❛✂❞ st❛t✐st✐☎✳

✞ ■✂st❛❧❧❛t✐♦✂ ❡r♦☎�❞✉r�s ✥♦r t❤� ✇♦r❦✳

✞ ✄r❛✥t ♦✥ ❆s♥❇✉✐❧t ✄♦☎✉♠�✂ts s❤❛❧❧ ❜� s✉❜♠✐tt�❞ ✐✂ ✝❛✝�r ❤❛r❞♥☎♦✝② ✥♦r♠❛t✳

✞ ❚❤� ♦r✐✁✐✂❛❧ ❞�s✐✁✂ s❤❛❧❧ ❜� ☎❧�❛r❧② ❞✐st✐✂✁✉✐s❤❛❜❧� ✥r♦♠ ✇❤❛t ❤❛s ❜��✂ ❜✉✐❧t✳ ❖✂

❞r❛✇✐✂✁s✱ t❤✐s ♠❛② ❜� ❛☎❤✐�✈�❞ ❜② ❧❛②�r s�✝❛r❛t✐♦✂✱ ❧✐✂� ☎♦❧♦r ♦r ❧✐✂� t②✝�✱ ♦r ❛

☎♦♠❜✐✂❛t✐♦✂ t❤�r�♦✥✳ ■✂ t❤� ❙✝�☎✐✥✐☎❛t✐♦✂s✱ t❤✐s s❤❛❧❧ ❜� ❛☎❤✐�✈�❞ ❜② ❛✂② ☎❤❛✂✁�s

❜�✐✂✁ ✐❞�✂t✐✥✐�❞ ✐✂ r�❞ ✥♦✂t✳ ✟❤�r� ✇♦r❞s ❤❛✈� ❜��✂ ❞�❧�t�❞ ✥r♦♠ t❤� ❙✝�☎✐✥✐☎❛t✐♦✂s✱

t❤� ❞�❧�t�❞ ✇♦r❞ s❤❛❧❧ r�♠❛✐✂ ✐✂ ✈✐�✇ ❜✉t ❜� str♦❦�❞ t❤r♦✉✁❤ ✇✐t❤ ❛ ❧✐✂�✳

✞ ❊❛☎❤ ☎❤❛✂✁� ✥r♦♠ t❤� ♦r✐✁✐✂❛❧ ❞�s✐✁✂ s❤❛❧❧ ❜� r�✥�r�✂☎�❞ t♦ t❤� ❛✉t❤♦r✐✍❛t✐♦✂ ✁✐✈✐✂✁

r✐s� t♦ t❤❛t ☎❤❛✂✁�✳

✾ ✎✏◆✑✒❘❯✎✒✓✏◆ ❘✓✑❑ ✔✑✑✕✑✖✕◆✒

❚❤� ♦❜❥�☎t✐✈�s ♦✥ t❤� ☎♦✂str✉☎t✐♦✂ r✐s❦ ❛ss�ss♠�✂ts ❛r� ❛s ✥♦❧❧♦✇s✗

✞ ■❞�✂t✐✥✐☎❛t✐♦✂ ♦✥ ❛❧❧ t❤� ☎♦✂str✉☎t✐♦✂ r✐s❦s ✐✂☎❧✉❞✐✂✁ t❤♦s� ✐✂❞✉☎�❞ ❜② ❛ ☎❤❛✂✁�✳

✞ ❙☎�✂❛r✐♦ ✄�✈�❧♦✝♠�✂t✳

✞ ❈❛✉s� ✐❞�✂t✐✥✐☎❛t✐♦✂✳

✞ ❈♦✂s�✌✉�✂☎� ❆✂❛❧②s✐s✳

✞ ❡r♦❜❛❜✐❧✐t② ❆✂❛❧②s✐s✳

✞ ■♠✝❧�♠�✂t❛t✐♦✂ ♦✥ ☎♦✂tr♦❧ ♠�❛s✉r�s t❤❛t ❧♦✇�r r✐s❦✳

❈♦✂str✉☎t✐♦✂ r✐s❦ ❛ss�ss♠�✂ts ✥♦r s�❧�☎t�❞ ☎♦✂str✉☎t✐♦✂ ❛☎t✐✈✐t✐�s s❤♦✉❧❞ ❜� ☎♦♠✝❧�t�❞

❛✝✝r♦✈�❞✱ ❛✂❞ ❛❧❧ ❛☎t✐♦✂ ✐t�♠s ☎❧♦s�❞ ♦✉t ❜�✥♦r� ☎♦♠♠�✂☎✐✂✁ t❤� ✇♦r❦✳ ❈♦✂str✉☎t✐♦✂ r✐s❦

❛ss�ss♠�✂t ✇✐❧❧ ❜� ❞�✈�❧♦✝�❞ ❛t ❧�❛st ✶ ♠♦✂t❤ ✝r✐♦r t♦ ☎♦♠♠�✂☎�♠�✂t ♦✥ t❤� ✇♦r❦✳
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✶� P✁❊✲❈✂◆❙❚✁❯❈❚■✂◆ ✥❈❚■✄■❚■❊❙

☎✆✝ ✞❜❥✝❝t✐✈✝ ✞❢ t✆✝ ✟r✝❝✞♥str✉❝t✐✞♥ ❛❝t✐✈✐t✐✝s ✐s t✞ ✝♥s✉r✝ t✆❛t t✆✝ ❢❛❝✐✠✐t✐✝s ✡✆✐❝✆ ❛r✝ r✝q✉✐r✝❞

❞✉r✐♥❣ ☛❛✐♥ ❝✞♥str✉❝t✐✞♥ ✝①✝❝✉t✐✞♥ ❛r✝ s✉❢❢✐❝✐✝♥t ❛♥❞ ❛❞✆✝r✐♥❣ t✞ t✆✝ ❢✞✠✠✞✡✐♥❣ ❝r✐t✝r✐❛✿

☞ ☎✆✝ q✉❛♥t✐t②✌ s✐✍✝ ❛♥❞ ❝✞♥❞✐t✐✞♥ ✞❢ ❢❛❝✐✠✐t✐✝s ❛r✝ s✉❢❢✐❝✐✝♥t✌ s❛❢✝ ❛♥❞ s✝❝✉r✝✳

☞ ❖♣t✐☛✐✍❛t✐✞♥ ✞❢ t✆✝ ✠✞❝❛✠ ❝✞♥t✝♥t✳

☞ ❆✠✠ ♣r✞❥✝❝t✌ ❣✞✈✝r♥☛✝♥t ✠❛✡s ❛♥❞ st❛♥❞❛r❞ ♣r❛❝t✐❝✝ q✉❛✠✐t② r✝q✉✐r✝☛✝♥ts ❛r✝ ☛✝t✳

✶�✎✶ ▼✏✑✒ ❈✏✓✔✕ ✂✖✖✑✗❡ ✏✒✘ ▲✏✙✘✚✇✒

☞ ☎✆✝ ☛❛✐♥ ❝❛☛♣ ✐s ❝✝♥tr❛✠✐s❛t✐✞♥ ✞❢ ❛❝❝✞☛✞❞❛t✐✞♥ ✡✆✝r✝ ☛❛❥✞r ✞❢ ✛✟✜➆s st❛❢❢ ✡✐✠✠ ❜✝

✠✞❝❛t✝❞ st❛②✝❞ ❞✉r✐♥❣ t✆✝ ♣r✞❥✝❝t ✐♥ ✟✝❦❛♥❜❛r✉ ✛✐t②✳ ✢♥ ❛❞❞✐t✐✞♥ t✞ ☛❛✐♥ ✞❢❢✐❝✝✌ ✡✆✝♥

♥✝❝✝ss❛r②✌ ✛✟✜ ✡✐✠✠ ♣r✞✈✐❞✝ s✐t✝ ✞❢❢✐❝✝ ❢✞r ♣✝rs✞♥♥✝✠ ✞♥ ✝❛❝✆ s♣r✝❛❞✳

☞ ✣❛②❞✞✡♥ ❛r✝❛ ✡✐✠✠ ❜✝ ❜✉✐✠t ✐♥ ❛r✞✉♥❞ ❘❖❲ ♥✝❛r ✤❛✠❛♥ ✜✐♥❛s✌ ❘✐❛✉✳

☞ ☎✝☛♣✞r❛r② ✦t✐✠✐t② ✟✠❛♥ ❛r✝ ❞✝✈✝✠✞♣✝❞ ❛s ♥✝❝✝ss❛r② ❞✝♣✝♥❞ ✞♥ s✐t✝ ❝✞♥❞✐t✐✞♥✳

☞ ✛✟✜ ✡✐✠✠ ✉t✐✠✐✍✝✐♥t✝r♥✝t ❢✞r ❞❛t❛ ❝✞☛☛✉♥✐❝❛t✐✞♥ ❜✝t✡✝✝♥ ✛✟✜ ✤❛❦❛rt❛ ✞❢❢✐❝✝ ❛♥❞

✛✟✜ ✧✐t✝ ❖❢❢✐❝✝✳

✶�✎★ ▼✚✩✑❧✑③✏✪✑✚✒

✛✟✜ ✡✐✠✠ ☛✞❜✐✠✐✍✝ ☛❛t✝r✐❛✠✌ ☛❛♥♣✞✡✝r ❛♥❞ ✝q✉✐♣☛✝♥t ❜❛s✝❞ ✞♥ t✆✝ ✠❛t✝st ♣r✝✫

❝✞♥str✉❝t✐✞♥ s❝✆✝❞✉✠✝✳

✶�✎✬ ✭✚✮✯ P❡✮✓✑✪

✟✝r☛✐ts ❢r✞☛ ✠✞❝❛✠ ❣✞✈✝r♥☛✝♥ts ☛✉st ❜✝ ✞❜t❛✐♥✝❞ ❜✝❢✞r✝ ❝✞♥str✉❝t✐♥❣ t✆✝ ❢❛❝✐✠✐t✐✝s✳

❇✝✠✞✡ ✐s t✆✝ ✠✐st ✞❢ t✆✝ r✝q✉✐r✝☛✝♥t ♣✝r☛✐ts✿

☞ ❍❖✳

☞ ✣✞❝❛✠ ❆✉t✆✞r✐t②

☞ ✟✝r☛✐t t✞ ✡✞r❦s

☞ ❉✞☛✝st✐❝ ❛♥❞ ✛✞♥str✉❝t✐✞♥ ✡❛st✝✳

☎✆✞s✝ ♣✝r☛✐ts ☛✉st ❜✝ ✞❜t❛✐♥✝❞❛t ✠✝❛st ✷ ✡✝✝❦s ❜✝❢✞r✝ st❛rt ❝✞♥str✉❝t✐✞♥✳ ❉✉r✐♥❣ ❛♥

✐♥t✝r♥❛✠ ☛✝✝t✐♥❣ t✆✝ ✟✝r☛✐t✫t✞✫❲✞r❦ ✜❛♥ ✡✐✠✠ ✐♥❢✞r☛ t✆✝ ♣✝r☛✐t st❛t✉s✳ ☎✆✝ ✟✝r☛✐t✫t✞✫

❲✞r❦ ✜❛♥ ✡✐✠✠ ✆❛♥❞ ✞✈✝r ❛ ❝✞♣② ✞❢ t✆✝ ♣✝r☛✐t ✡✆✐❝✆ ✆❛s ❜✝✝♥ ❛♣♣r✞✈✝❞ ❜② t✆✝

❣✞✈✝r♥☛✝♥t ❛✉t✆✞r✐t② t✞ t✆✝ ✛✞♥str✉❝t✐✞♥ ✜❛♥❛❣✝r✳ ❆t t✆✝ s❛☛✝ t✐☛✝ t✆✝ ✟✝r☛✐t✫t✞✫

❲✞r❦ ✜❛♥ ✡✐✠✠ ✐♥❢✞r☛ ❛✠✠ t✆✝ ❣✞✈✝r♥☛✝♥t r✝q✉✐r✝☛✝♥ts t✞ t✆✝ ✛✞♥str✉❝t✐✞♥ ✜❛♥❛❣✝r✳

✶✶ ✭✂✁✰❊✁ ✥◆✱ ▼✥❚❊✁■✥▲ ❚✁✥◆❙P✂✁❚✥❚■✂◆

✶✶✎✶ ✭✚✮✯❡✮ ✁❡✴✔✚✒✴✑✩✑❧✑✪✑❡✴

✵✵✳✵✳✵ ❋✚✮❡✓❡✒

☎✆✝✧✉♣✝r✈✐s✞r ✡✐✠✠ ❜✝ ❜❛s✝❞ ✞♥ t✆✝ ❘❖❲ ❛♥❞ ✡✐✠✠ ❜✝ r✝s♣✞♥s✐❜✠✝ ❢✞r s✉♣✝r✈✐s✐✞♥

✞❢ str✐♥❣✐♥❣ ❛❝t✐✈✐t✐✝s ❛✠✞♥❣ t✆✝ ❘❖❲✌ ❛♥❞ ✡✐✠✠ ♣r✞✈✐❞✝ t✆✝ ♥✝❝✝ss❛r② ✐♥❢✞r☛❛t✐✞♥

❛♥❞ ✠✐❛✐s✝ ✡✐t✆ ✟☎❲ ✜❛♥ r✝s♣✞♥s✐❜✠✝ ❢✞r ❛♣♣✠②✐♥❣ t✆✝ ❝✞rr✝❝t ✡✞r❦ ♣✝r☛✐ts ♣r✐✞r

t✞ ❝✞☛☛✝♥❝✝☛✝♥t ✞❢ ✡✞r❦s✳ ☎✆✝ s✉♣✝r✈✐s✞r ✡✐✠✠ ✝♥s✉r✝ t✆✝ ✆❛✉✠✐♥❣ ❛♥❞ str✐♥❣✐♥❣

❛❝t✐✈✐t✐✝s ♣✝r❢✞r☛❛♥❝✝ ✐s ✐♥ ❛❝❝✞r❞❛♥❝✝ ✡✐t✆ ♣r✞❝✝❞✉r✝✳ ☎✆✝ ✧✉♣✝r✈✐s✞r s✆❛✠✠ ❛✠s✞
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❜� ✥�s♣✁♥s✐❜✂� ✄✁✥ ☎❤� ✁✈�✥❛✂✂ ✐✆♣✂�✆�♥☎❛☎✐✁♥ ✁✄ ☎❤� ✝✥✁❥�❝☎ ❍✞✟ ✝✂❛♥ ❛♥❞ s❛✄�☎②

✥�❡✠✂❛☎✐✁♥s ☎❤❛☎ ❡✁✈�✥♥✳

✶✶✳✶✳✷ ❲✡r☛☞♦✉✌☛ ✍✉✎☛r✏✑✌♦r

❚❤� ✒❛✥�❤✁✠s� ✞✠♣�✥✈✐s✁✥ ✐s ✥�s♣✁♥s✐❜✂� ✄✁✥ ✂✁❛❞✐♥❡❣✠♥✂✁❛❞✐♥❡ ❛❝☎✐✈✐☎✐�s ❛☎ ☎❤�

✞✐☎� ✝✥✁❥�❝☎ ✂❛②❞✁✇♥ ❛✥�❛s✳ ❍� ✇✐✂✂ ❝✁✁✥❞✐♥❛☎� ✇✐☎❤ ☎❤� s✠♣�✥✈✐s✁✥ ☎✁ ✂✁❛❞ ☎✥❛✐✂�✥s

❛♥❞ s�♥❞ ☎❤�✆ ☎✁ ☎❤� ✓❖✒✳ ❍� ✐s ❛✂s✁ ✥�s♣✁♥s✐❜✂� ✄✁✥ ✁✈�✥❛✂✂ ✐✆♣✂�✆�♥☎❛☎✐✁♥ ✁✄

❍✞✟ ✥�q✠✐✥�✆�♥☎ ❛☎ ☎❤� ✂❛②❞✁✇♥ ❛✥�❛s✳

✶✶✳✶✳✸ ✍✡❢☛t✔ ✕❢❢✑✖☛r ✗ ✍✡❢☛t✔✘✡✙

❚❤� ✞❛✄�☎② ❖✄✄✐❝�✥❣ ✞❛✄�☎②✆❛♥ ✇✐✂✂ ❜� ✥�s♣✁♥s✐❜✂� ✄✁✥ ☎❤� ✐✆♣✂�✆�♥☎❛☎✐✁♥ ✁✄ ☎❤�

❍✞✟ ✝✂❛♥ ❛♥❞ ❝✁✆♣✂✐❛♥❝� ✇✐☎❤ ❛✂✂ s☎❛☎✠☎✁✥② ✥�❡✠✂❛☎✐✁♥s ☎❤❛☎ ❡✁✈�✥♥ ✁♥ ❛✂✂ ☎❤�

❛❝☎✐✈✐☎② ❝✁✆✆�♥❝�❞ ❛☎ ❤✐s ❛ss✐❡♥�❞ s♣✥�❛❞✳ ❚❤� ✞❛✄�☎② ❖✄✄✐❝�✥ ❣ ✞❛✄�☎②✆❛♥ ✇✐✂✂

s✠♣�✥✈✐s� ☎❤� ❍✞✟ ❛s♣�❝☎s ✁✄ ☎❤� ✇✁✥❦ ❛☎ ❛ ✆❛①✐✆✠✆ ✁✄ ✚✛ ✇✁✥❦�✥s ✐♥ ✁♥�

s♣✥�❛❞ ❛♥❞ ☎✁ ❝✁♥❞✠❝☎ s❛✄�☎② ❜✥✐�✄✐♥❡s✳

✶✶✳✶✳✹ P☛r✘✑t t♦ ❲♦r✜ ✢✡✙

❚❤� ✝�✥✆✐☎✲☎✁✲✒✁✥❦ ✣✝❚✒✮ ▼❛♥ ✐s ✥�s♣✁♥s✐❜✂� ✄✁✥ ❛✥✥❛♥❡✐♥❡ ✣✇✐☎❤ ✞✠♣�✥✈✐s✁✥✮

☎❤� ✇✁✥❦ ♣�✥✆✐☎s ❛♥❞ ❛♣♣✂② ☎❤� ❝✁✥✥�❝☎ ✇✁✥❦ ♣�✥✆✐☎s ♣✥✐✁✥ ☎✁ ❝✁✆✆�♥❝�✆�♥☎ ✁✄

✇✁✥❦✳ ❚❤� ✝❚✒ ▼❛♥ ✇✐✂✂ �♥s✠✥� ☎❤� ✇✁✥❦✐♥❡ ♣�✥✆✐☎ ✐s ❝✁✆♣✂�☎�❞ ✇✐☎❤ ☎❤� ❏✞❆ ✁✄

�❛❝❤ ✇✁✥❦✐♥❡ ❛❝☎✐✈✐☎✐�s ❛♥❞ �♥s✠✥� ☎❤� ♣�✥✆✐☎s ❛✥� ❛♣♣✥✁✈�❞ ❜�✄✁✥� ☎❤� ✇✁✥❦ ✐s

s☎❛✥☎�❞✳

✶✶✳✶✳✚ ❈☛rt✑❢✑☛✤ ❈r✡✙☛ ✕✎☛r✡t♦r

❚❤� ✦�✥☎✐✄✐�❞ ✦✥❛♥� ✁♣�✥❛☎✁✥ ✐s ✥�s♣✁♥s✐❜✂� ☎✁ ✁♣�✥❛☎� ☎❤� ❝✥❛♥� ❝✁✥✥�❝☎✂② ❛♥❞

s❛✄�✂②✳ ❚❤� ❖♣�✥❛☎✁✥ s❤❛✂✂ ❤❛✈� ❛❞�q✠❛☎� ❦♥✁✇✂�❞❡� ☎✁ ✂✁❛❞ ✧ ✠♥✂✁❛❞ ♣✐♣� ❛☎

s☎✁✥❛❡� ❛♥❞ s☎✁❝❦ ②❛✥❞✳ ❚❤� ✁♣�✥❛☎✁✥ s❤❛✂✂ ❛✂✇❛②s ✁❜s�✥✈� ☎❤� ❤❛♥❞ s✐❡♥❛✂s ✁✄

☎❤� ✥✐❡❡�✥ ✐♥ ❝❤❛✥❡� ✁✄ ☎❤� ✂✐✄☎✐♥❡ ✁♣�✥❛☎✐✁♥ ❛♥❞ ✇❛☎❝❤ ✁✠☎ ✄✁✥ ❛♥② �①✐s☎✐♥❡

♣✥✁♣�✥☎✐�s ☎❤❛☎ ❝✁✠✂❞ ❜� ❤❛✥✆�❞ ❜② ☎❤� ✁♣�✥❛☎✐✁♥✳

✶✶✳✶✳✻ ❈☛rt✑❢✑☛✤ ✍✑✤☛ ★♦♦✘ ✕✎☛r✡t♦r

❚❤� ❝�✥☎✐✄✐�❞ ✞✐❞� ✩✁✁✆ ✁♣�✥❛☎✁✥ ✐s ✥�s♣✁♥s✐❜✂� ☎✁ ✁♣�✥❛☎� ☎❤� s✐❞� ❜✁✁✆

❝✁✥✥�❝☎✂② ❛♥❞ s❛✄�✂②✳ ❚❤� ✁♣�✥❛☎✁✥ s❤❛✂✂ ❜� ❤❛✈� ❛❞�q✠❛☎� ❦♥✁✇✂�❞❡� ✁✄ ☎❤� ✂❛♥❞

❝✁♥❞✐☎✐✁♥ ☎✁ ❛✈✁✐❞ ☎❤� s✐❞� ❜✁✁✆ ❡�☎☎✐♥❡ ❜✁❡❡�❞ ❞✁✇♥ ✁♥ s✐☎� �s♣�❝✐❛✂✂② ✐♥

s✇❛✆♣② ❛✥�❛s✳ ❚❤� ✁♣�✥❛☎✁✥ s❤❛✂✂ ❜� ❛✂✇❛②s ❛❝❝✁✆♣❛♥✐�❞ ❜② ❛ ✥✐❡❡�✥ ✇❤✁ ✇✐✂✂

✆✁♥✐☎✁✥ ☎❤� s✐❞� ❜✁✁✆ ✆✁✈�✆�♥☎ ❛♥❞ ✂✁✁❦ ✁✠☎ ✄✁✥ ☎❤� s❛✄�☎② ✁✄ ♣�✥s✁♥♥�✂ ❛s

✇�✂✂ ❛s ✄✁✥ ❛♥② �①✐s☎✐♥❡ ♣✥✁♣�✥☎✐�s ☎❤❛☎ ❝✁✠✂❞ ❜� ❞❛✆❛❡�❞ ❜② ☎❤� ✁♣�✥❛☎✐✁♥✳

✶✶✳✶✳✼ P✑✎☛ ❈✡rr✑☛r ✕✎☛r✡t♦r

❚❤� ♣✐♣� ❝❛✥✥✐�✥ ✁♣�✥❛☎✁✥ ✐s ✥�s♣✁♥s✐❜✂� ☎✁ ✁♣�✥❛☎� ☎❤� ♣✐♣� ❝❛✥✥✐�✥ ❝✁✥✥�❝☎✂② ❛♥❞

s❛✄�✂②✳ ❚❤� ✁♣�✥❛☎✁✥s s❤❛✂✂ ❤❛✈� ❛❞�q✠❛☎� ❦♥✁✇✂�❞❡� ❛❜✁✠☎ ☎❤� ✂❛♥❞❣s✁✐✂

❝✁♥❞✐☎✐✁♥ ☎✁ ❛✈✁✐❞ ☎❤� ❝❛✥✥✐�✥ ❡�☎☎✐♥❡ ❜✁❡❡�❞ ❞✁✇♥ ✁♥ s✐☎� �s♣�❝✐❛✂✂② ✐♥ s✇❛✆♣②

❛✥�❛s✳
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✶✶�✶�✽ ❈❡✁✂✐✄✐❡❞ ✥✐☎☎❡✁

❚✆✝ ✞✝✟t✠❢✠✝✡ ☛✠❣❣✝✟ ☞✆❛❧❧ ✌✝ ✟✝☞♣♦♥☞✠✌❧✝ ❢♦✟ ❧♦❛✡✠♥❣✍ ✎♥❧♦❛✡✠♥❣✍ ✏♦✈✠♥❣ ♦❢

✏❛t✝✟✠❛❧ ✠♥✞❧✎✡✠♥❣ ✌✎t ♥♦t ❧✠✏✠t✝✡ t♦ t✆✝ ❢♦❧❧♦✇✠♥❣✑

✒ ❊♥☞✎✟✝ t✆❛t t✆✝ ❧✠❢t✠♥❣ ✝q✎✠♣✏✝♥t ✠☞ ✞✝✟t✠❢✠✝✡✍❛✡✝q✎❛t✝❧✓ ✏❛✠♥t❛✠♥✝✡ ❛♥✡ ✠♥ ❛

❣♦♦✡ ✞♦♥✡✠t✠♦♥�

✒ ❊♥☞✎✟✝ t✆❛t ❧✠❢t✠♥❣ ❣✝❛✟ ❛♥✡ ☞t♦✟❛❣✝ ❧♦✞❛t✠♦♥☞ ❛✟✝ ✟✝❣✎❧❛✟❧✓ ✠♥☞♣✝✞t✝✡�

✶✶�✶�✾ ▼✔✂❡✁✐✔✕ ❈✖✗✂✁✖✕✕❡✁

❚✆✝ ✘❛t✝✟✠❛❧ ✞♦♥t✟♦❧❧✝✟ ✇✠❧❧ ✌✝ ✟✝☞♣♦♥☞✠✌❧✝ ❢♦✟ ❛❧❧ ✞♦♥☞✎✏❛✌❧✝☞ ✙ ♥♦♥✚

♣✝✟✏❛♥✝♥t ✏❛t✝✟✠❛❧✍ ☞t♦✟❛❣✝ ✭✇❛✟✝✆♦✎☞✠♥❣✛✍ ❛♥✡ ✠✡✝♥t✠❢✓✠♥❣✍ ✟✝✞♦✟✡✍ ☞t♦✞❦✍

✟✝♣♦✟t ❛♥✡ ☞✆❛❧❧ ☞✝✟✈✝ t✆✝ ☞✠t✝ ❛✞t✠✈✠t✠✝☞ ✇✆✝✟✝ ✟✝q✎✠✟✝✡�

✶✶�✶�✶✜ ❋✕✔☎♠❡✗

❚✆✝ ❢❧❛❣✏✝♥ ❛✟✝ ✟✝☞♣♦♥☞✠✌❧✝ t♦ ✏❛♥❛❣✝ t✆✝ t✟❛❢❢✠✞ ✡✎✟✠♥❣ ✇♦✟❦✠♥❣ ❛✞t✠✈✠t✓

✝☞♣✝✞✠❛❧❧✓ ✇✆✝♥ t✆✝ ✝q✎✠♣✏✝♥t ✏♦✈✝✏✝♥t� ✢❧❛❣✏✝♥ ❛✟✝ ❛❧☞♦ ✟✝☞♣♦♥☞✠✌❧✝ ❢♦✟ t✆✝

✠✏♣❧✝✏✝♥t❛t✠♦♥ ♦❢ t✟❛❢❢✠✞ ✏❛♥❛❣✝✏✝♥t ♣❧❛♥�

✶✶�✶�✶✶ ❍❡✕✣❡✁s

❚✆✝ ✤✝❧♣✝✟☞ ❛✟✝ ✟✝☞♣♦♥☞✠✌❧✝ ❢♦✟ ♣✝✟❢♦✟✏✠♥❣ ❛❧❧ ✇♦✟❦ ♦✟✡✝✟✝✡ ✌✓ ☞✎♣✝✟✈✠☞♦✟

✞♦✟✟✝✞t❧✓ ❛♥✡ ☞❛❢✝❧✓� ✦♦✟❦ ✇✠❧❧ ✞♦♥☞✠☞t ♦❢ ✎♥☞❦✠❧❧✝✡ ❛✞t✠✈✠t✠✝☞ ☞✎✞✆ ❛☞✑ ♣✟✝♣❛✟✠♥❣

t✆✝ ✆❛♥✡ t♦♦❧✍ ♣✝✟❢♦✟✏ ✏❛♥✎❛❧ ✆❛♥✡❧✠♥❣✍ ✝t✞�

✶✶�✶�✶✧ ▼❡❞✐❝

❚✆✝ ✘✝✡✠✞ ☞✆❛❧❧ ✌✝ ☞t❛♥✡✠♥❣ ✌✓ ♦♥ ☞✠t✝ ✡✎✟✠♥❣ t✆✝ ✞♦♥☞t✟✎✞t✠♦♥ ❛✞t✠✈✠t✠✝☞� ✘✝✡✠✞

✠☞ ✟✝☞♣♦♥☞✠✌❧✝ t♦ ✞♦♥✡✎✞t ❢✠✟☞t ❛✠✡ ❛♥✡ ✏✝✡✠✞❛❧ ❛✞t✠♦♥☞ ✠♥ ✞❛☞✝ ♦❢ ✏✝✡✠✞❛❧

✝✏✝✟❣✝♥✞✠✝☞� ❚✆✝ ✘✝✡✠✞ ☞✆❛❧❧ ✌✝ ♣❛✟t ♦❢ t✆✝ ❊✏✝✟❣✝♥✞✓ ☛✝☞♣♦♥☞✝ ❚✝❛✏� ❚✆✝

✏✝✡✠✞ ✇✠❧❧ ✌✝ ❛☞☞✠☞t✝✡ ✌✓ t✆✝ ❢✠✟☞t ❛✠✡✝✟ ✭♣✟♦✈✠✡✝✡ ❢✟♦✏ ✝❛✞✆ t✟❛✠♥✝✡ ✞✟✝✇

♣✝✟☞♦♥♥✝❧ ❛t ✝❛✞✆ ✇♦✟❦✠♥❣ ❛✟✝❛✛�

✶✶�✶�✶★ ❋✐✁s✂ ✩✐❞❡✁

❚✆✝ ❢✠✟☞t ❛✠✡✝✟ ✠☞ ✟✝☞♣♦♥☞✠✌❧✝ t♦ ✞♦♥✡✎✞t ❢✠✟☞t ❛✠✡ ❛✞t✠♦♥ ✠♥ ✞❛☞✝ ♦❢ ❛♥✓ ✠♥✞✠✡✝♥t

✡✎✟✠♥❣ ✇♦✟❦✠♥❣ ❛t ✇♦✟❦ ❛✟✝❛� ❚✆✝ ❢✠✟☞t ❛✠✡✝✟ ✇✠❧❧ ✌✝ t✆✝ t✟❛✠♥✝✡ ♣✝✟☞♦♥♥✝❧ ❢✟♦✏

✝❛✞✆ ✇♦✟❦✠♥❣ ✞✟✝✇�

✶✶�✶�✶✪ ✫✁r❝✬ ✮✁✐✯❡✁s

❚✟✎✞❦ ✰✟✠✈✝✟☞ ❛✟✝ ✟✝☞♣♦♥☞✠✌❧✝ ❢♦✟✑

✒ ❚❛❦✠♥❣ ✞❛✟✝ ♦❢ t✆✝✠✟ ♦✇♥ ✆✝❛❧t✆ ❛♥✡ ☞❛❢✝t✓�

✒ ◆♦t ✌✝✠♥❣ ✎♥✡✝✟ t✆✝ ✠♥❢❧✎✝♥✞✝ ♦❢ ✡✟✎❣☞ ❛♥✡✴♦✟ ❛❧✞♦✆♦❧ ✇✆✠❧✝ ♦♣✝✟❛t✠♥❣ ❛

t✟✎✞❦�

✒ ✱✆✝✞❦✠♥❣ ❛♥✡ ✞♦♥❢✠✟✏✠♥❣ t✆❛t t✆✝✠✟ t✟✎✞❦ ✠☞ ☞❛❢✝ t♦ ♦♣✝✟❛t✝�

✒ ❊♥☞✎✟✠♥❣ t✆✝ ☞✎✠t❛✌✠❧✠t✓ ♦❢ t✆✝ ✈✝✆✠✞❧✝ ❢♦✟ t✆✝ t❛☞❦ t♦ ✌✝ ♣✝✟❢♦✟✏✝✡� ❊�❣� ❧♦❛✡

✞❛♣❛✞✠t✓✍ ♣✠♣✝☞ q✎❛♥t✠t✓✍ ❧❛☞✆✠♥❣ ☞t✟✝♥❣t✆✍ ✇♦♦✡✝♥ ✡✎♥♥❛❣✝✍ ☞t♦♣♣✝✟✍ ✝t✞�

✒ ☛✝♣♦✟t✠♥❣ ❛♥✓ ✠♥✞✠✡✝♥t☞ ✡❛✏❛❣✝☞ ♦✟ ✏❛❧❢✎♥✞t✠♦♥☞ t♦ t✆✝✠✟ ❙✎♣✝✟✈✠☞♦✟☞�

✒ ◆♦t ✏❛❦✠♥❣ ❛♥✓ ✎♥❛✎t✆♦✟✠③✝✡ ✏♦✡✠❢✠✞❛t✠♦♥☞ t♦ ✈✝✆✠✞❧✝☞�
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� ❊♥✁✉r✐♥❣ ✥❤❛✥ ✥❤❡✂ ❤♦❧❞ ✥❤❡ ❛♣♣r♦♣r✐❛✥❡ ❛♥❞ ♦r✐❣✐♥❛❧ ❞r✐✄❡r➆✁ ❧✐☎❡♥✁❡ ❛♥❞

✥r✉☎❝ r❡❣✐✁✥r❛✥✐♦♥ ✭✆■▼ ✝ ✆❚◆❑✮✞

� ❊♥✁✉r✐♥❣ ✥❤❛✥ ✁❡❛✥ ✟❡❧✥✁ ❛r❡ ✠♦r♥ ❛✥ ❛❧❧ ✥✐♠❡✁✞

� ■❞❡♥✥✐❢✂ ❛r❡❛✁ ♦❢ r✐✁❝ ❡✞❣✞✡ ✟❧✐♥❞ ✁♣♦✥✁✱ ❛♥❞ ✁✉♣♣♦r✥ ☎♦✉♥✥❡r♠❡❛✁✉r❡

❛☎✥✐✄✐✥✐❡✁✞

� ❲❡❛r ❛♣♣r♦♣r✐❛✥❡ ☛❡r✁♦♥❛❧ ☛r♦✥❡☎✥✐✄❡ ❊q✉✐♣♠❡♥✥ ✭☛☛❊✮✞

� ❊♥✁✉r❡ ❚r✉☎❝ ▲♦❛❞✁ ❛r❡ ✁❡☎✉r❡ ❛♥❞ ✁❛❢❡ ❞✉r✐♥❣ ✥r❛♥✁♣♦r✥

� ◆♦ ✁♣❡❡❞✐♥❣

� ◆♦ ✁♠♦❝✐♥❣ ✐✁ ❛❧❧♦✠❡❞ ♦♥ ✟♦❛r❞ ✥❤❡ ✥r✉☎❝ ❛♥❞ ✠❤✐❧❡ r❡❢✉❡❧✐♥❣✞

� ◆♦ ✥❡❧❡♣❤♦♥❡ ✉✁❡ ✠❤✐❧❡ ❞r✐✄✐♥❣✞

� ❱❡❤✐☎❧❡ ❚r❛☎❝✐♥❣ ❖♣❡r❛✥♦r✞

� ❚♦ ❡♥✁✉r❡ ✥❤❛✥ ✥❤❡ ✄❡❤✐☎❧❡ ✥r❛☎❝✐♥❣ ✁✂✁✥❡♠ ✐✁ ❢✉❧❧✂ ❢✉♥☎✥✐♦♥❛❧✞

� ❚♦ ♠♦♥✐✥♦r ✥r✉☎❝ ♠♦✄❡♠❡♥✥✁ ❛♥❞ ✥♦ ♠❛❝❡ r❡♣♦r✥ ❢r♦♠ ✆✐✥❡ ☛r♦❥❡☎✥ ✆✐✥❡

❖❢❢✐☎❡✞

� ❚♦ ♠❛✐♥✥❛✐♥ ☎♦♠♠✉♥✐☎❛✥✐♦♥ ✠✐✥❤ ✥❤❡ ♣✐♣❡ ✥r❛♥✁♣♦r✥ ✁✉♣❡r✄✐✁♦r ❞✉r✐♥❣ ✥r✉☎❝✁

♠♦✄❡♠❡♥✥✱ ❛♥❞ r❡❛☎✥ ✐♥ ✥❤❡ ❛♣♣r♦♣r✐❛✥❡ ✠❛✂ ✠❤❡♥ ✭❡♠❡r❣❡♥☎✂✴✉♥✉✁✉❛❧✮

✁✐✥✉❛✥✐♦♥✁ ♦☎☎✉r✞

✶✶✞✶✞✶☞ ❉✌s✍✎✏✑✒✓✔

❚❤❡ ❞✐✁♣❛✥☎❤❡r ✠✐❧❧ r❡✁♣♦♥✁✐✟❧❡ ❢♦r✡

� ❊♥✁✉r❡ ✥❤❛✥ ✥❤❡ ❞r✐✄❡r ✐✁ ❢✉❧❧✂ ❛✠❛r❡ ♦❢ ✥❤❡ ☎♦♥✥❡♥✥ ♦❢ ✥❤❡ ✥r❛♥✁♣♦r✥❛✥✐♦♥

♣r♦☎❡❞✉r❡ ♣r✐♦r ✥♦ ☎♦♠♠❡♥☎✐♥❣ ✥❤❡ ❥♦✉r♥❡✂✞

� ❈♦❛☎❤❡✁ ✥❤❡ ❞r✐✄❡r ✥♦ ♣r❛☎✥✐☎❡ ✁❛❢❡ ❞r✐✄✐♥❣ ✟❡❤❛✄✐♦r✁✞

� ❊♥✁✉r❡ ❛❧❧ ♣r♦♣❡r ❛♣♣r♦✄❛❧ ♣❡r♠✐✥✁ ❛r❡ ♦✟✥❛✐♥❡❞ ❢♦r ❛♥✂ ❞❡✄✐❛✥✐♦♥✁

♥❡☎❡✁✁❛r✂ ✥♦ ❢✉❧❢✐❧❧ ✥❤❡ ♦✟❥❡☎✥✐✄❡ ♦❢ ✥❤❡ ❥♦✉r♥❡✂✞

✶✶✞✶✞✶✕ ✖s✑✗✔✏

❚❤❡ ❡✁☎♦r✥ ✠✐❧❧ r✐❞❡ ✐♥ ❛ ✁❡♣❛r❛✥❡ ✄❡❤✐☎❧❡ ❛♥❞ ✠✐❧❧ ✟❡ ❛✁✁✐❣♥❡❞ ✥♦ ❣✉✐❞❡ ❡❛☎❤ ♣✐♣❡

✥r❛♥✁♣♦r✥ ✥r✉☎❝ ❛❧♦♥❣ ✥❤❡✐r ❥♦✉r♥❡✂✞ ❚❤❡✂ ❛r❡ r❡✁♣♦♥✁✐✟❧❡ ❢♦r ❡♥✁✉r✐♥❣ ✥❤❡✐r

❥♦✉r♥❡✂ ❢r♦♠ ✥❤❡ ❧❛✂❞♦✠♥ ❛r❡❛ ✥♦ ✥❤❡ ❘❖❲ ❛♥❞ r❡✥✉r♥ ✐✁ ✁❛❢❡✞

✘✘✙✚ ✛✓✒✌✑✜✓ ✢✗✣✤✌✏✌✗✣

✶✶✞✷✞✶ ●✓✣✓✔✎✜ ✦✔✧✑❦ ★✎✩✓✏② ✪✓✫✧✌✔✓✬✓✣✏s

❊q✉✐♣♠❡♥✥ ☎♦♥✥r♦❧✱ ♠❛✐♥✥❡♥❛♥☎❡ ❛♥❞ ✐♥✁♣❡☎✥✐♦♥ ✠✐❧❧ ✟❡ ☎❛rr✐❡❞ ♦✉✥ ♦♥ ❛♥✂ ✥r✉☎❝ ✉✁❡❞✞

❊✄❡r✂ ✥r✉☎❝ ✠❤✐☎❤ ✠✐❧❧ ✟❡ ✉✁❡❞✱ ❛ ✥r✉☎❝ ❛♥❞ ✥r❛✐❧❡r ✐♥✁♣❡☎✥✐♦♥ ✠✐❧❧ ✟❡ ❞♦♥❡ ❡✄❡r✂ ❞❛✂

✟❡❢♦r❡ ❛♥❞ ❛❢✥❡r ☎❛rr✂✐♥❣ ♦✉✥ ✥❤❡ ✠♦r❝✱ ✉✁✐♥❣ ❛ ✥r✉☎❝ ✐♥✁♣❡☎✥✐♦♥ ❢♦r♠✞

✶✶✞✷✞✷ ✦✔✧✑❦ ★✓✜✓✑✏✌✗✣

❚❤❡ ❢♦❧❧♦✠✐♥❣ ✁✥❛♥❞❛r❞✁ ❤❛✄❡ ✟❡❡♥ ❛♣♣❧✐❡❞ ✠❤❡♥ ☎❤♦♦✁✐♥❣ ✥r✉☎❝✁ ❢♦r ✥❤✐✁

♣r♦❥❡☎✥✡

❛✮ ❚r✉☎❝✁ ✁❤♦✉❧❞ ✟❡ ❧❡✁✁ ✥❤❛♥ ✽ ✂❡❛r✁ ♦❧❞✞

✟✮ ❆✁ ❛ ♠✐♥✐♠✉♠✱ ✥r✉☎❝✁ ❛r❡ ❡q✉✐♣♣❡❞ ✠✐✥❤ ✥❤❡ ❢♦❧❧♦✠✐♥❣✡

� ❋✐r✁✥ ❆✐❞ ❝✐✥✞

� ❋✐r❡ ❡①✥✐♥❣✉✐✁❤❡r✞
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� ❙✁❛t ✥✁❧t✳

� ❙✂❛r✁ t✐r✁✳

� ❚✄✄❧ ❦✐t t✄ ☎❤❛♥❣✁ t❤✁ t✐r✁

� ▲❛s❤✐♥❣ ✁q✉✐✂♠✁♥t ✆☎❤❛✐♥ ❛♥✝ s❧✐♥❣ ✞✁❧t✮ s✉✐t❛✞❧✁ ❡✄r t❤✁ ❧✄❛✝ ✄❡ ✂✐✂✁s ✄r

✞✁♥✝s✳

� ❲❤✁✁❧ st✄✂✂✁r✱ ✇✄✄✝✁♥ ✝✉♥♥❛❣✁

� ✸ ✂✐✁☎✁s ✇✄✄✝✁♥ s✉✂✂✄rt s❤❛❧❧ ✞✁ ✉s✁✝ ✄♥ t❤✁ ❡❧❛t✞✁✝ ✆s✐③✁✟ ❧✁♥❣t❤ ✠✸✵

☎♠ ① ✡✻ ☎♠ ✇✐✝t❤ ① ☛ ☎♠ ❤✁✐❣❤t✮✱ ☎✄✈✁r✁✝ ✞② r✉✞✞✁r✳

� ❙t❛♥☎❤✐✄♥s✱ ☛✵ ☎♠ ❤✁✐❣❤t ❡✄r ✸ ✂✄✐♥ts ✄♥ ✞✄t❤ s✐✝✁s✱ s❤❛❧❧ ✞✁ ☎✄✈✁r✁✝ ✞②

r✉✞✞✁r✳

� ❙t✁✁❧ ❤✁❛✝ ✞✄❛r✝ ✂r✄t✁☎t✐✄♥✱ ✇✐t❤ t❤✁ ❛✂✂r✄✂r✐❛t✁ ♠✁❛s✉r✁♠✁♥ts ❛♥✝

str✁♥❣t❤✳

� ❚❤✁ r✁❛r ✇✐♥✝✄✇ ✂❛♥✁❧ ✄❡ t❤✁ tr✉☎❦ ☎❛✞✐♥ s❤❛❧❧ ✞✁ ✂r✄t✁☎t✁✝ ✇✐t❤

❛✂✂r✄✂r✐❛t✁ ❤✁❛✝ ✞✄❛r✝ t❤❛t ❡✉❧❧② ☎✄✈✁rs t❤✁ r✁❛r ✂❛♥✁❧✳ ❍✁❛✝ ✞✄❛r✝ r❛☎❦

✇✐❧❧ ✞✁ ✐♥s✂✁☎t✁✝ ❛♥✝ ❛✂✂r✄✈✁✝ ✂r✐✄r t✄ ✉s✁ ✄♥ ✂r✄❥✁☎t✳

✶✶☞✌ ✍✎❊ ✏✑✒✓✔✕✑✖✑✗✘

✡✡✳✸✳✡ ✙✕✚✔✗✔✗✛ ✚✗❞ ❉✕✔✜✑✕✢ ✣♦✖♣✑✘✑✗❝✤

❈P▼ ✇✐❧❧ ✁♥s✉r✁ t❤❛t t❤✁ ✞❛s✐☎ t②✂✁s ✄❡ ✐♥❡✄r♠❛t✐✄♥ ❛♥✝ tr❛✐♥✐♥❣ r✁q✉✐r✁✝ ✞② ❛❧❧

✁♠✂❧✄②✁✁s✱ s✉✂✁r✈✐s✄rs ❛r✁ ✂r✄✈✐✝✁✝ ✂r✐✄r t✄ t❤✁ st❛rt ✄❡ ✇✄r❦ ❛♥✝ t❤r✄✉❣❤✄✉t

t❤✁ ✝✉r❛t✐✄♥ ✄❡ t❤✁ ✇✄r❦✳

❆ tr❛✐♥✐♥❣ ✂r✄❣r❛♠ ✇✐❧❧ ✞✁ ✉s✁✝ t✄ ✁✝✉☎❛t✁ ❛♥✝ tr❛✐♥ ✂✁✄✂❧✁ ✐♥ ✄r✝✁r t✄ ✐♠✂r✄✈✁

❤✁❛❧t❤✱ s❛❡✁t② ❛♥✝ ✁♥✈✐r✄♥♠✁♥t❛❧ ❛✇❛r✁♥✁ss ❛♥✝ ✂✁r❡✄r♠❛♥☎✁✳ ❆ ✞r✐✁❡ ✄✈✁r✈✐✁✇

✄❡ t❤✁ tr❛✐♥✐♥❣ ✂r✄❣r❛♠ ✐s ❛s ❡✄❧❧✄✇s✟

❚❤✁ ✁✝✉☎❛t✐✄♥ ❛♥✝ tr❛✐♥✐♥❣ ✇✐❧❧ ☎✄♠✂r✐s✁ ✄❡ ✦ ✆❡✄✉r✮ ✞❛s✐☎ ✁❧✁♠✁♥ts✟

� ❖r✐✁♥t❛t✐✄♥

� Pr✁ ❲✄r❦ ✥r✐✁❡✐♥❣

� ❏✄✞ s✂✁☎✐❡✐☎ ❛♥✝ t✄✂✐☎ s✂✁☎✐❡✐☎ tr❛✐♥✐♥❣

� ❙✉✂✁r✈✐s✄r ❚r❛✐♥✐♥❣

Pr✁ ❲✄r❦ ✥r✐✁❡✐♥❣ ✇✐❧❧ ✞✁ ✉s✁✝ t✄ r✁✐♥❡✄r☎✁ ✐ss✉✁s ❛✝✝r✁ss✁✝ ❛t ✄r✐✁♥t❛t✐✄♥ ❛♥✝

♥✁✇ ✐ss✉✁s ❛r✐s✐♥❣ ❛s t❤✁ ✂r✄❥✁☎t ✝✁✈✁❧✄✂s ✐✳✁✳ ✇✁❛t❤✁r ✧ tr❛❡❡✐☎ ☎✄♥✝✐t✐✄♥s✱

✝✁♠✄♥str❛t✐✄♥✱ ✁t☎✳

❈P▼ ✇✐❧❧ tr❛✐♥ ❛❧❧ ✂✁rs✄♥♥✁❧ ✐♥✈✄❧✈✁✝ ✐♥ ✄✞s✁r✈✐♥❣ ❛♥✝ ☎✄rr✁☎t✐♥❣ ✉♥s❛❡✁ ❛☎ts ✄r

✉♥s❛❡✁ ☎✄♥✝✐t✐✄♥ t❤r✄✉❣❤ ❍❙★ r✁✂✄rt ☎❛r✝✳

❈P▼ s❤❛❧❧ ✂r✄✈✐✝✁ ❛❧❧ ✂✁rs✄♥♥✁❧ ✇✐t❤ ❍❙★ ❛✇❛r✁♥✁ss✱ ✐♥✝✉☎t✐✄♥ ❛♥✝ tr❛✐♥✐♥❣✱ ❛♥✝

✇❤✁r✁ r✁q✉✐r✁✝✱ s✂✁☎✐❡✐☎ tr❛✐♥✐♥❣ ❛✂✂❧✐☎❛✞❧✁ t✄ t❤✁ ✁♠✂❧✄②✁✁➆s ✇✄r❦ t❛s❦✳

❈P▼ ✇✐❧❧ r✄❧❧✩✄✉t t❤✁ ✄✞s✁r✈❛t✐✄♥ ❛♥✝ ✐♥t✁r✈✁♥t✐✄♥ ✂r✄❣r❛♠ t✄ ❛❧❧ ✂✁rs✄♥♥✁❧✱ ❛♥✝

t❤✁ ✂r✄❣r❛♠ ✇✐❧❧ r✁❡✁r t✄ t❤✁ ❈P▼ ❙❛❡✁t② ▼❛♥❛❣✁♠✁♥t P❧❛♥✳
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✶✶�✸�✷ PP❊ ✥❡q✉✐r❡♠❡♥✁s

❈✂▼ ✄☎✆✆ ✝✞✟✠✡✝ ☛❤☞☛ ☞✆✆ ✂✝✡✟♦✞☞✆ ✂✡♦☛✝❝☛☎✌✝ ✍✎✠☎♣✏✝✞☛ ✭✂✂✍✮ ✠✟✝❞ ♦✞ ☛❤✝

✂✡♦❥✝❝☛ ☎✟ ☎✞ ❝♦✞✑♦✡✏☞✞❝✝ ✄☎☛❤ ♣✡♦❥✝❝☛ ✡✝✎✠☎✡✝✏✝✞☛✟� ✒✆✆ ✂✂✍ ☞✞❞ ✓☞✑✝☛②

✍✎✠☎♣✏✝✞☛ ✟❤☞✆✆ ✔✝ ❝❤✝❝❦✝❞ ❞☞☎✆② ♣✡☎♦✡ ☛♦ ❝♦✏✏✝✞❝✝✏✝✞☛ ♦✑ ✄♦✡❦�

▼☎✞☎✏✠✏ ✂✂✍✿

❈✂▼ ✄☎✆✆ ♣✡♦✌☎❞✝ ✂✂✍ ☎✞ ☞❝❝♦✡❞☞✞❝✝ ✄☎☛❤ ☞✞ ☎✞☛✝✡✞☞☛☎♦✞☞✆✆② ✡✝❝♦❣✞☎③✝❞ ✟☛☞✞❞☞✡❞

☞✞❞ ♣✡♦❥✝❝☛ ✡✝✎✠☎✡✝✏✝✞☛✟� ▼☎✞☎✏✠✏ ✆✝✌✝✆✟ ♦✑ ✂✂✍ ✟❤☞✆✆ ✔✝ ♣✡♦✌☎❞✝❞ ✑♦✡

♣✡♦☛✝❝☛☎♦✞ ✑♦✡ ❤✝☞❞ ✭✓☞✑✝☛② ❍✝✆✏✝☛✮✱ ✑✝✝☛ ✭✓☞✑✝☛② ❇♦♦☛✟✮✱ ✝☞✡ ✭✝☞✡ ♣✆✠❣✮✱ ✝②✝

✭✟☞✑✝☛② ❣♦❣❣✆✝✮✱ ❤☞✞❞✟ ✭●✆♦✌✝✟✮✱ ☞✞❞ ❤☎❣❤ ✌☎✟☎✔☎✆☎☛② ✄♦✡❦ ✌✝✟☛✟✱ ☛❤✝✟✝ ☞✡✝ ☛❤✝ ✔☞✟☎❝

✡✝✎✠☎✡✝✏✝✞☛✟ ☛♦ ✔✝ ✠✟✝❞ ☞☛ ☞✆✆ ☛☎✏✝✟�

✶✶�✸�✸ ✕✖♠♠✉♥✐✗❛✁✐✖♥ ✘✙s✁❡♠

❚❤✝ ♣✡☎✏☞✡② ❝♦✏✏✠✞☎❝☞☛☎♦✞ ✟②✟☛✝✏ ❞✠✡☎✞❣ ☛❤✝ ☛✡☞✞✟♣♦✡☛☞☛☎♦✞ ☞❝☛☎✌☎☛☎✝✟ ✄☎✆✆ ✔✝

✔② ✡☞❞☎♦� ❚❤✝ ✡☞❞☎♦ ✄☎✆✆ ✔✝ ❤✝✆❞ ✔② ☛❤✝ ❞✡☎✌✝✡ ☞✟✟☎✟☛☞✞☛ ♦✑ ✝☞❝❤ ☛✡☞☎✆✝✡�

✒ ❞☎✟♣☞☛❝❤✝✡ ✄☎✆✆ ✔✝ ☞✟✟☎❣✞✝❞ ☛♦ ☛✡☞❝❦ ☛❤✝ ☛✡☞☎✆✝✡✟ ✑✡♦✏ ✆☞②❞♦✄✞ ☛♦ ☛❤✝ ✚❖❲✱ ☛❤✝

❞☎✟♣☞☛❝❤✝✡ ✄☎✆✆ ☞✆✄☞②✟ ❝♦✏✏✠✞☎❝☞☛✝ ✄☎☛❤ ☛❤✝ ☛✡☞☎✆✝✡✱ ☛✡☞✞✟♣♦✡☛ ✟✠♣✝✡✌☎✟♦✡✱ ☞✞❞

✄☞✡✝❤♦✠✟✝ ✟✠♣✝✡✌☎✟♦✡ ☞☛ ☛❤✝ ✆☞②❞♦✄✞✱ ☞✞❞ ✄☎☛❤ ✏☎❞ ✝✞❞ ✟✠♣✝✡✌☎✟♦✡ ☞☛ ☛❤✝

☛✡☞✞✟✑✝✡ ✆☞②❞♦✄✞ ♦✡ ✚❖❲ ✔② ✠✟☎✞❣ ☛❤✝ ✡☞❞☎♦ ✏✝✞☛☎♦✞✝❞ ☞✔♦✌✝�

❈✂▼ ✟❤☞✆✆ ♣✡♦✌☎❞✝ ✡☞❞☎♦ ✡✝♣✝☞☛✝✡✟ ☞✟ ✞✝❝✝✟✟☞✡② ☛♦ ♣✡♦✌☎❞✝ ❝♦✌✝✡☞❣✝ ✑♦✡ ☞✆✆

✄♦✡❦☎✞❣ ☞✡✝☞✟� ▼♦✔☎✆✝ ♣❤♦✞✝✟ ✄☎✆✆ ☞✆✟♦ ✔✝ ♣✡♦✌☎❞✝❞ ☞✟ ✟✝❝♦✞❞☞✡②

❝♦✏✏✠✞☎❝☞☛☎♦✞ ✟②✟☛✝✏ ♦✞ ✟☎☛✝�

✶✶�✸�✹ ✘✖✗✐✖✲❊✗✖♥✖♠✐✗

❈✂▼ ✄☎✆✆ ☎✞✑♦✡✏ ☛❤✝ ✆♦❝☞✆ ♣♦✆☎❝✝ ✭✂♦✆✟✝❦✮ ♦✑ ☛✡☞✞✟♣♦✡☛☞☛☎♦✞ ♣✆☞✞✟ ☎✞❝✆✠❞☎✞❣ ☛☎✏☎✞❣

☞✞❞ ✡♦✠☛✝✟� ❚❤☎✟ ❝♦✏✏✠✞☎❝☞☛☎♦✞ ✄☎✆✆ ✔✝ ❞♦✞✝ ✔② ✑♦✡✏☞✆ ✆✝☛☛✝✡ ☞☛ ✆✝☞✟☛ ✷ ✄✝✝❦✟

♣✡☎♦✡ ☛♦ ✟☛☞✡☛☎✞❣� ✛✠✡☛❤✝✡✱ ✝☞❝❤ ✌☎✆✆☞❣✝ ❝❤☎✝✑ ✄☎✆✆ ✔✝ ✞♦☛☎✑☎✝❞ ♦✑ ❈✂▼

☛✡☞✞✟♣♦✡☛☞☛☎♦✞ ♣✆☞✞ ☞✟ ✄✝✆✆� ✒❞❞☎☛☎♦✞☞✆ ✟♦❝☎☞✆☎③☞☛☎♦✞ ✄☎✆✆ ✔✝ ♣✝✡✑♦✡✏✝❞ ☞☛ ✟❝❤♦♦✆✟

☞✞❞ ✏☞✡❦✝☛✟�

▲♦❝☞✆ ✑✆☞❣✏✝✞ ✄☎✆✆ ✔✝ ❞✝♣✆♦②✝❞ ☞☛ ✔✠✟② ☎✞☛✝✡✟✝❝☛☎♦✞ ☞✞❞ ❤☎❣❤ ♣♦♣✠✆☞☛☎♦✞ ☞✡✝☞✟�

❲☞☛✝✡ ☛✡✠❝❦ ✄☎✆✆ ✔✝ ✠✟✝❞ ☛♦ ❝♦✞☛✡♦✆ ☛❤✝ ❞✠✟☛ ☛❤☞☛ ✄☎✆✆ ✔✝ ❣✝✞✝✡☞☛✝❞ ❞✠✡☎✞❣

☛✡☞✞✟♣♦✡☛ ☛❤✡♦✠❣❤ ✌☎✆✆☞❣✝ ✡♦☞❞✟�

✶✶�✸�✺ ✥❡❘✉❧❛✁✐✖♥ P❡r♠✐✁

✂✡☎♦✡ ☛♦ ✟☛☞✡☛ ♦✑ ☛❤✝ ❝♦✞✟☛✡✠❝☛☎♦✞ ☞❝☛☎✌☎☛☎✝✟✱ ☛❤✝ ♣☎♣✝ ☛✡☞✞✟♣♦✡☛☞☛☎♦✞ ✟✠♣✝✡✌☎✟♦✡

✟❤☞✆✆ ✝✞✟✠✡✝ ☛❤☞☛ ☛❤✝ ✟☎☛✝ ❤☞✟ ✔✝✝✞ ♣✝✡✏☎☛☛✝❞ ☛♦ ✄♦✡❦ ✔② ☛❤✝ ❈▲■✍✜❚✱ ✆♦❝☞✆

☞✠☛❤♦✡☎☛☎✝✟✱ ✌☎✆✆☞❣✝ ❝❤☎✝✑ ☞✞❞✢♦✡ ✆♦❝☞✆ ✆☞✞❞ ♦✄✞✝✡ ☛♦ ☞✌♦☎❞ ✠✞✞✝❝✝✟✟☞✡② ❞✝✆☞②✟

❞✠✝ ☛♦ ☞✞② ♣✡♦✔✆✝✏✟ ❞✠✡☎✞❣ ☛❤✝ ♣✝✡✑♦✡✏☞✞❝✝ ♦✑ ☛❤✝ ✄♦✡❦✱ ☛❤✝ ♣✝✡✏☎☛✟ ✟✠❝❤ ☞✟✿

✣ ✂♦✆☎✟☎ ✚✝✟♦✡☛ ✭❉☎✟☛✡☎❝☛ ✂♦✆☎❝✝ ❉✝♣☞✡☛✏✝✞☛✮

✣ ❑✝♣☞✆☞ ✓☞☛✠☞✞ ▲☞✆✠✤✆☎✞☛☞✟ ✭✂♦✆☎❝✝ ❚✡☞✑✑☎❝ ❞✝♣☞✡☛✏✝✞☛✮

✣ ❑✝♣☞✆☞ ✂♦✆☎✟☎ ✓✝❦☛♦✡ ✭✓✠✔✤❉☎✟☛✡☎❝☛ ✂♦✆☎❝✝ ❉✝♣☞✡☛✏✝✞☛ ❈❤☎✝✑✮ ☞☛ ✝☞❝❤ ✓✠✔✤

▲♦❝☞✆ ✌☎✆✆☞❣✝ ❝❤☎✝✑
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� ❉✐♥❛s ✥❡✁❤✉❜✉♥❣❛♥ ✂❉■✄❍❯❇✮

� ❉▲▲❆☎❘ ✂❉✐♥❛s ▲❛❧✉ ▲✐♥t❛s ❆♥❣❦✉t❛♥ ☎❛❧❛♥ ❘❛✆❛✮

✶✶✝✞ ✟✠❝✡❞☛✠☞ ✌✍✠✍✎☛♠☛✠☞

✏✏✑✹✑✏ ❊♠☛r✎☛✠❝② ✒✡☞✓✍☞✡♦✠

❚❤❡ ✔✁✐✈❡✁ s❤✕✉❧✔ ✖❛❧✗❧✆ ❛♥✔ ❛♣♣✁✕♣✁✐❛t❡❧✆ ✁❡s♣✕♥✔ t✕ ❡✗❡✁❣❡♥✖✆ s✐t✉❛t✐✕♥s

✇❤❡♥ t❤❡✆ ✕✖✖✉✁✑ ❍❡ s❤✕✉❧✔ ❛❧s✕ ❣✉✐✔❡ ❤✐s ❤❡❧♣❡✁ ✕♥ ✇❤❛t t✕ ✔✕ ❛♥✔ ❡♥s✉✁❡ ❛

s✐♥❣❧❡ ✖✕✗✗❛♥✔ ❛♥✔ ✖✕♥t✁✕❧ st✁✉✖t✉✁❡✑ ❍❡ s❤✕✉❧✔ ✖✕♥t❛✖t t❤❡ ✥✐♣❡ ❚✁❛♥s♣✕✁t

✄✉♣❡✁✈✐s✕✁ ❛s s✕✕♥ ❛s ✐t ✐s s❛❢❡ t✕ ✔✕ s✕✑ ❍❡ s❤✕✉❧✔ ❣✐✈❡ ✔❡t❛✐❧s ✕❢ t❤❡ ✐♥✖✐✔❡♥t✱

t❤❡ ❧✕✖❛t✐✕♥✱ t❤❡ t✐✗❡ ❛♥✔ ✇❤❛t ❤❛s ❜❡❡♥ ✔✕♥❡ s✕ ❢❛✁✑ ■❢ ♥❡❡✔ ❜❡✱ ❤❡ s❤✕✉❧✔ ❛❧s✕

✖✕♥t❛✖t t❤❡ ♥❡❛✁❜✆ ✥✕❧✐✖❡ t✕ ❧✕✔❣❡ ✁❡♣✕✁t ✕❢ ✐♥✖✐✔❡♥t✑

✏✏✑✹✑✷ ❱☛✘✡❝✙☛ ✚❝❝✡❞☛✠☞

❆♥✆ ❛✖✖✐✔❡♥t ✔✉✁✐♥❣ t✁❛♥s♣✕✁t❛t✐✕♥✱ ✗✐♥✕✁ ✕✁ ✗❛❥✕✁✱ s❤❛❧❧ ❜❡ ✐✗✗❡✔✐❛t❡❧✆

✁❡♣✕✁t❡✔ t✕ t❤❡ ✄✉♣❡✁✈✐s✕✁ ❛♥✔ ✥✕❧✐✖❡✑ ❆s ✖✉st✕✔✐❛♥ ✕❢ t❤❡ ♣✁✕✖❡ss✱ t❤❡

✄✉♣❡✁✈✐s✕✁ s❤❛❧❧ ✁❡♣✕✁t t✕ ✄❛❢❡t✆ ✛❢❢✐✖❡✁ ❛♥✔ ❆✁❡❛ ✄✉♣❡✁✐♥t❡♥✔❡♥t✑ ❚❤❡✄✉♣❡✁✈✐s✕✁

s❤✕✉❧✔ ✖✕❧❧❡✖t ❛♥✆ ❡✈✐✔❡♥✖❡s✱ ✖✕♥✔✉✖t ✐♥t❡✁✈✐❡✇s ❛♥✔ ♣✁❡s❡♥t ❢✕✁✗❛❧ ✁❡♣✕✁ts

✇✐t❤ ✁❡✖✕✗✗❡♥✔❛t✐✕♥s✑

❚❤❡ ✜✥▼➆s ■♥✖✐✔❡♥t ■♥✈❡st✐❣❛t✐✕♥ ❛♥✔ ❘❡♣✕✁t s❤❛❧❧ ❛s ❛ ✗✐♥✐✗✉✗ ✖✕♥t❛✐♥✿

� ■♥✖✐✔❡♥t ✕✁ ✇✕✁❦ ✐❧❧♥❡ss t❤❛t ❤❛♣♣❡♥s t✕ ❛❧❧ t✁❛♥s♣✕✁t❛t✐✕♥➆s ♣❡✁s✕♥♥❡❧✑

� ▲✕✖❛t✐✕♥✱ ✔❛t❡ ❛♥✔ t✐✗❡ ✕❢ t❤❡ ✐♥✖✐✔❡♥t✑

� ✜✕♥t❛✖ts➆ ✔❡t❛✐❧ ✕❢ t❤✐✁✔ ♣❛✁t✐❡s ✂✐✑❡✑ ♣✕❧✐✖❡ ✕❢❢✐✖❡✁s✱ ✇✐t♥❡ss❡s✮✑

✏✏✑✹✑✸ ❱☛✘✡❝✙☛ ✢r☛✍✣❞♦✤✠

❋✕✁ t❤❡ s❛❢❡t✆ ✕❢ ✕t❤❡✁s✱ ✈❡❤✐✖❧❡ ✕♣❡✁❛t✕✁s ✗✉st s✐❣♥❛❧ t❤❛t t❤❡✐✁ ✈❡❤✐✖❧❡ ❤❛s

❜✁✕❦❡♥ ✔✕✇♥ ❜✆ s✇✐t✖❤✐♥❣ ✕♥ t❤❡✐✁ ❤❛③❛✁✔ ❧✐❣❤ts ❛♥✔ ❜✆ ✔✐s♣❧❛✆✐♥❣ ❛ t✁✐❛♥❣❧❡ ❛t

t❤❡ ❜❛✖❦ ✕❢ t❤❡✐✁ ✈❡❤✐✖❧❡✑

✦❡❤✐✖❧❡ ✕♣❡✁❛t✕✁s ✗✉st ✁❡♣✕✁t t❤❡✐✁ ✈❡❤✐✖❧❡ ❜✁❡❛❦✔✕✇♥ t✕ t❤❡ ✄✉♣❡✁✈✐s✕✁ ❛s s✕✕♥

❛s ❡✗❡✁❣❡♥✖✆ s✐❣♥❛❧s ❤❛✈❡ ❜❡❡♥ s❡t ✉♣✑ ✦❡❤✐✖❧❡ s❤❛❧❧ ❜❡ ♣❛✁❦❡✔ ✐♥ ❛ s❛❢❡ ♣❧❛✖❡✑

❚❤❡ ✄✉♣❡✁✈✐s✕✁ s❤❛❧❧ ✖✕✕✁✔✐♥❛t❡ ✇✐t❤ t❤❡ ❆✁❡❛✄✉♣❡✁✐♥t❡♥✔❡♥t t✕ ❢✐♥✔ t❤❡

s✕❧✉t✐✕♥s ✂❡✑❣✑ s❡♥✔ ❛ ✗❡✖❤❛♥✐✖✱ ♣✁❡♣❛✁❡ t✕✇✐♥❣ t✁✉✖❦✱ ✕✁ ❣❡t ❛ ♥❡✇ ❤❡❛✔ t✁❛✐❧❡✁✮✑

✏✏✑✹✑✹ ✧✓✙☛★ ❱✡♦✙✍☞✡♦✠

❚✁✉✖❦ ✔✁✐✈❡✁s t❤❛t ✔✕ ♥✕t ✖✕✗♣❧✆ ✇✐t❤ t❤❡ t✁❛❢❢✐✖ ✁✉❧❡s ✕✉t❧✐♥❡✔ ✐♥ t❤✐s ✔✕✖✉✗❡♥t

✇✐❧❧✱ ✔❡♣❡♥✔✐♥❣ ✕❢ t❤❡ s❡✁✐✕✉s♥❡ss ✕❢ t❤❡ ✕❢❢❡♥✖❡✿

� ❘❡✖❡✐✈❡ ❛ ✈❡✁❜❛❧ ✇❛✁♥✐♥❣✑

� ❘❡✖❡✐✈❡ ❛ ✇✁✐tt❡♥ ✇❛✁♥✐♥❣ ✂❢✕✁ ✜✥▼ ❡✗♣❧✕✆❡❡s✮✑

� ❇❡ t❡✗♣✕✁❛✁✆ s✉s♣❡♥✔❡✔ ❢✁✕✗ ✔✁✐✈✐♥❣ ✕♥ t❤❡ ✥✁✕❥❡✖t✑

� ❇❡ ♣❡✁✗❛♥❡♥t❧✆ s✉s♣❡♥✔❡✔ ❢✁✕✗ ✔✁✐✈✐♥❣ ✕♥ t❤❡ ✥✁✕❥❡✖t✑

� ❇❡ t❡✗♣✕✁❛✁✆ s✉s♣❡♥✔❡✔ ❢✁✕✗ ✇✕✁❦ ✂❢✕✁ ✜✥▼ ❡✗♣❧✕✆❡❡s✮✑

� ❇❡ ✔✐s✗✐ss❡✔ ❢✁✕✗ ✇✕✁❦ ✂❢✕✁ ✜✥▼ ❡✗♣❧✕✆❡❡s✮✑
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✶✶�✁ ❏♦✂r♥❡② ✥❛♥❛❣❡♠❡♥✄ ☎r♦❝❡❞✂r❡s

✆✆✝✺✝✆ ❆ss✐❣♥♠❡♥✄ ♦❢ ✞q✂✐♣♠❡♥✄ ❛♥❞ ☎❡rs♦♥♥❡❧

✟✠✠✡☛✠✡☞✌t✍ ✍✎✏☞✠✑✍✒t ✌✒✓ ✎✏✌✔☞✕☞✍✓ ✠✍✡✖☛✒✒✍✔ ✗☞✔✔ ✘✍ ✌✖✖☞✙✒✍✓✝ ✚❤✍ ✖✍✔✍✛t☞☛✒ ☞✖

✒☛t ☛✒✔✜ ✌ ✕✏✒✛t☞☛✒ ☛✕ t✍✛❤✒☞✛✌✔ ✖✠✍✛☞✕☞✛✌t☞☛✒✖ ✕☛✡ t❤✍ ✡✍✎✏✍✖t✍✓ ✖✍✡✈☞✛✍✱ ✘✏t ✗☞✔✔

✌✔✖☛ t✌❦✍ ☞✒t☛ ✌✛✛☛✏✒t ✌✒✜ ✖✠✍✛☞✌✔ ✛☛✒✖☞✓✍✡✌t☞☛✒✖ ✕☛✡ t❤✍ ✢☛✏✡✒✍✜ ✣✡✌☞✒✱ ✡☛✌✓ ✘✌✓

✛☛✒✓☞t☞☛✒✱ ✕✔☛✌t☞✒✙✱ ✔✌✒✓✖✔☞✓✍✱ ✍t✛✮✝

✆✆✝✺✝✷ ❙♣❡❡❞ ▲✐♠✐✄ ❛♥❞ ❙❛❢❡ ✤✐s✄❛♥❝❡

❉✡☞✈✍✡✖ ✗☞✔✔ ✛☛✑✠✔✜ ✗☞t❤ t❤✍ ✡☛✌✓ ✌✏t❤☛✡☞t✜ ✌✒✓ ✛☛✑✠✌✒✜ ✖✠✍✍✓ ✔☞✑☞t✖ ✌✒✓ ✖✌✕✍

✓☞✖t✌✒✛✍ ✖✍t ☞✒ t❤✍ ✖✠✍✛☞✕☞✛ ☛✠✍✡✌t☞✒✙ ✌✡✍✌✴✔☛✛✌t☞☛✒✝ ✚❤✍✖✍ ✔☞✑☞t✖ ✘✍✔☛✗ ❤✌✈✍

✘✍✍✒ ✖✍t ✕☛✔✔☛✗☞✒✙ ✌ ✔☛✛✌✔ ❤✌③✌✡✓ ☞✓✍✒t☞✕☞✛✌t☞☛✒ ✌✖✖✍✖✖✑✍✒t✝
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✔☛❢✟☎☛ ✞☛✠✌✆✝❣�

◆✟ ✇✟☎✓✎ ✠☎☛ ✠✞✞✟✇☛✡ ✡✄☎✆✝❣ ❤☛✠✌② ☎✠✆✝ ✠✝✡ ☎✆✎✓② ✇☛✠☞❤☛☎✎�
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✶✶�✺�✶✁ P✐♣❡ ✥♥✂ ❊q✉✐♣✄❡♥t ☎r✥♥s♣♦rt ✆ss❡ss✄❡♥t

❚✝✞ ✟✠✟✞✡ ☛☞❞ ✞✌✍✠✟♠✞☞✎ ✏✠❧❧ ✑✞ ✎✒☛☞✡✟✓✒✎✞❞ ✔✒✓♠ ❧☛②❞✓✏☞ ✕▲❉✮ ✎✓ ✎✞♠✟✓✒☛✒②

❧☛②❞✓✏☞ ✕❚▲❉✮ ✟✒✞✟☛✒✞❞ ☛✎ ✎✝✞ ✖❖✗ ✓✒ ☞✞☛✒ ✠✎� ✳✒✓♠ ✎✝✞ ✎✞♠✟✓✒☛✒② ❧☛②✲❞✓✏☞✱

✎✝✞ ✟✠✟✞✡ ✏✠❧❧ ✑✞ ✝☛✍❧✠☞❣ ☛☞❞ ✡✎✒✠☞❣✠☞❣ ☛❧✓☞❣ ✎✝✞ ✖❖✗ ✑② ✍✡✠☞❣ ✡✠❞✞ ✑✓✓♠ ☛☞❞

✟✠✟✞ ✘☛✒✒✠✞✒�

✶✶�✺�✶✶ P✐♣❡ ✙✥✚✂♦✇♥ ✥♥✂ ☎r✥♥s❢❡r ✙✥✚✂♦✇♥

❚✝✞ ✟✠✟✞ ✏✠❧❧ ✑✞ ✡✎✓✒✞❞ ☛✎ ❧☛②❞✓✏☞ ☛✒✞☛ ✠☞ ✛✞✜☛☞✑☛✒✍ ❈✠✎②�

✳✓✒ ❍❉❉ ✟✠✟✞✡ ✏✠❧❧ ✑✞ ✡✎✓✘✜✞❞ ☛✎ ❧☛②❞✓✏☞ ❙✠✎✞ ✛✒✓❥✞✘✎� ✳✍✞❧ ✎☛☞✜ ✔✓✒ ✎✝✞

✎✒☛☞✡✟✓✒✎☛✎✠✓☞ ✢✞✝✠✘❧✞ ☛☞❞ ✓✎✝✞✒ ✞✌✍✠✟♠✞☞✎ ☛❧✡✓ ✏✠❧❧ ✑✞ ☛✢☛✠❧☛✑❧✞ ☛✎ ✞☛✘✝

❧☛②❞✓✏☞✱ ✎✝✞ ✔✍✞❧ ✏✠❧❧ ✑✞ ✡✍✟✟❧✠✞❞ ✔✒✓♠ ❧✓✘☛❧ ✡✍✟✟❧✠✞✒�

❚✝✞ ✎✞♠✟✓✒☛✒② ❧☛②❞✓✏☞ ✏✠❧❧ ✑✞ ✟✒✞✟☛✒✞❞ ☛✎ ♠✠☞✠ ✡✎✓✘✜ ✟✠❧✞ ☛❧✓☞❣ ✖❖✗�

✣✣✤✦ ☎r✥❢❢✐❝ ✧✥♥✥★❡✄❡♥t P✩✥♥

✶✶�✻�✶ ✙♦❝✥✩ ✪♦✄✄✉♥✐t✚ ✆✇✥r❡♥❡ss

❚✝✞ ❧✓✘☛❧ ✘✓♠♠✍☞✠✎② ☛☞❞ ✎✝✞ ✟✍✑❧✠✘ ☛✒✞ ✓✔✎✞☞ ❞✠✒✞✘✎❧② ✠♠✟☛✘✎✞❞ ✑② ✟✒✓❥✞✘✎

✎✒☛✔✔✠✘� ❙✓✘✠☛❧✠③☛✎✠✓☞ ✠✡ ☛☞ ✠♠✟✓✒✎☛☞✎ ✟☛✒✎ ✓✔ ♠✠☞✠♠✠③✠☞❣ ✘✓♠♠✍☞✠✎② ✠♠✟☛✘✎� ❚✝✞

✡✓✘✠☛❧✠③☛✎✠✓☞ ✏✠❧❧ ✑✞ ✞✡✎☛✑❧✠✡✝✞❞ ☛☞❞ ✘✓✓✒❞✠☞☛✎✞❞ ✑② ❈✛✫� ❖☞❣✓✠☞❣ ✘✓✓✒❞✠☞☛✎✠✓☞

✑✞✎✏✞✞☞ ✎✝✞ ❧✓✘☛❧ ✘✓♠♠✍☞✠✎② ✝✞☛❞✬✘✝✠✞✔ ☛☞❞ ❈✛✫ ✏✠❧❧ ✑✞ ✠☞ ✞✔✔✞✘✎ ✔✓✒ ✎✝✞

❞✍✒☛✎✠✓☞ ✓✔ ✎✝✞ ✟✒✓❥✞✘✎ ✎✓ ✟✒✓✢✠❞✞ ✎✠♠✞❧② ✍✟❞☛✎✞✡�

❚✝✞ ✡✓✘✠☛❧✠③☛✎✠✓☞ ☛☞❞ ✎✝✞ ✒✞✌✍✠✒✞❞ ✟✞✒♠✠✎✡ ✔✓✒ ✎✝✞ ☛✑✓✢✞ ☛✘✎✠✢✠✎✠✞✡ ✏✠❧❧ ✑✞

✘✓♠✟❧✞✎✞❧② ❞✓☞✞ ✑✞✔✓✒✞ ✡✎☛✒✎✠☞❣ ✏✓✒✜ ✓☞ ✞☛✘✝ ☛✒✞☛� ❆❧❧ ☞✠❣✝✎✎✠♠✞ ✒✓☛❞ ✘❧✓✡✍✒✞✡

☛☞❞ ✞①✎✞☞❞✞❞ ✎✠♠✞ ❞✞❧☛②✡ ✏✠❧❧ ✒✞✌✍✠✒✞ ✓☞✞✲✏✞✞✜ ☛❞✢☛☞✘✞❞ ✟✍✑❧✠✘ ☞✓✎✠✔✠✘☛✎✠✓☞�

✶✶�✻�✷ ✭✐★❤ P♦♣✉✩✥t✐♦♥ ✪❡♥t❡r

❚✝✞✒✞ ☛✒✞ ✝✠❣✝ ✟✓✟✍❧☛✎✠✓☞ ✘✞☞✎✞✒✡ ✎✝☛✎ ✏✠❧❧ ✑✞ ✟☛✡✡✞❞ ✎✝✒✓✍❣✝ ✑② ☛ ✝✠❣✝ ✢✓❧✍♠✞

✓✔ ✟✒✓❥✞✘✎ ✢✞✝✠✘❧✞✡� ❚✝✞✡✞ ✠☞✘❧✍❞✞ ♠☛✒✜✞✎✡✱ ✘✠✎② ✘✞☞✎✞✒✡✱ ☛☞❞ ✓✎✝✞✒ ❞✞☞✡✞ ☛✒✞☛✡�

✛✒✠✓✒ ✎✓ ✡✎☛✒✎✠☞❣ ☛ ✝✠❣✝ ✢✓❧✍♠✞ ✓✔ ✎✒☛✔✔✠✘✱ ✎✝✞ ❧✓✘☛❧ ❧✞☛❞✞✒✡ ✓✔ ✎✝✞✡✞ ☛✒✞☛✡ ✏✠❧❧ ✑✞

✞☞❣☛❣✞❞ ☛☞❞ ✠☞✔✓✒♠✞❞ ✓✔ ✓✍✒ ✎✒☛✔✔✠✘ ✟❧☛☞ ☛☞❞ ♠✠✎✠❣☛✎✠✓☞ ✡✎✞✟✡ ✡✍✘✝ ☛✡

✠☞✡✎☛❧❧☛✎✠✓☞ ✓✔ ✎✒☛✔✔✠✘ ❧✠❣✝✎✡✱ ✡✠❣☞✡✱ ✓✒ ✔❧☛❣♠✞☞ ✏✠❧❧ ✑✞ ❞✓☞✞ ☛✡ ☞✞✘✞✡✡☛✒②�

✶✶�✻�✸ ✯✄✥✩✩ ✰✐✩✩✥★❡ ❘♦✥✂s

❚✝✞✒✞ ☛✒✞ ✡♠☛❧❧ ✢✠❧❧☛❣✞ ✒✓☛❞✡ ✎✝☛✎ ✏✠❧❧ ✑✞ ✟☛✡✡✞❞ ✎✝✒✓✍❣✝ ✑② ☛ ✝✠❣✝ ✢✓❧✍♠✞ ✓✔

✟✒✓❥✞✘✎ ✢✞✝✠✘❧✞✡� ❚✝✞✡✞ ✒✓☛❞✡ ✏✠❧❧ ☞✓✎ ✑✞ ✍✡✞❞ ✔✓✒ ✝✞☛✢② ❞✍✎② ☛✘✘✞✡✡❀ ✓☞❧② ❧✠❣✝✎

❞✍✎② ✢✞✝✠✘❧✞✡ ✏✠❧❧ ✟☛✡✡ ✎✝✒✓✍❣✝ ✎✝✞✡✞ ✒✓☛❞✡� ✛✒✠✓✒ ✎✓ ✍✡✞✱ ✡✓♠✞ ✠♠✟✒✓✢✞♠✞☞✎✡ ✔✓✒

✎✝✞ ✒✓☛❞✡ ✏✠❧❧ ✑✞ ✍☞❞✞✒✎☛✜✞☞�

✶✶�✻�✹ ✯✐★♥s✴ ✵✥rr✐❝✥✂❡ ✥♥✂ ✼✩✥★✄❡♥

✶� ❙✠❣☞✡ ✏✠❧❧ ✑✞ ✟❧☛✘✞❞ ✠☞ ✎✝✞ ✔✓❧❧✓✏✠☞❣ ☛✒✞☛✡✿

- ✶✁✁ ♠ ☛✒✓✍☞❞ ✎✝✞ ♠☛✠☞ ✞☞✎✒② ✬✞①✠✎ ❣☛✎✞ ✓✔ ❧☛②❞✓✏☞�

- ❖✟✞☞ ✘✍✎ ✘✒✓✡✡✠☞❣�
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- ❚✲❏�♥❝✁✐♦♥✳

- ❚r✂♥s❢✄r ☎✂②✆♦✇♥ ✂r✄✂✳

- ❚�r♥✐♥❣ ✂r✄✂ ✐♥s✐✆✄ ❡❖✝✳

❚✞✄ s✐❣♥ ✥♦✂r✆ ❞✄ss✂❣✄ ✄✟✂❞♠☎✄ s�❝✞ ✂s✠ ✡❍✂✁✐✲❍✂✁✐ ☛✄☎�✂r ▼✂s�✉

☛✄♥✆✂r✂✂♥ ☞r♦②✄✉ ✌ ✝✂r♥✐♥❣ ✐♥ ♦�✁ ✍✄✞✐❝☎✄ ✎❝✁✐✈✐✁② ✂☎♦♥❣ ☞r♦❥✄❝✁ ✎r✄✂➈ ✂♥✆

✡☛�r✂♥❣✐ ☛✄❝✄♠✂✁✂♥ ❙✄✉✂r✂♥❣ ✌ ☞☎✄✂s✄ ▼♦✈✄ ❙☎♦✇☎②➈✳

✷✳ ❇✂rr✐❝✂✆✄s✱ ✂s ✇✄☎☎ ✂s ✁✞✄ s✐❣♥✱ ✇✐☎☎ ✥✄ ♠☎✂❝✄✆ ✐♥ ✁✞✄ ❢♦☎☎♦✇✐♥❣ ✂r✄✂s✠

- ✄✟✐✁✌✄♥✁r② ♠♦✐♥✁ ♦❢ ✁✞✄ ✁✄❞♠♦r✂r② ✂♥✆ ♠✄r❞✂♥✄♥✁ ☎✂②✆♦✇♥ ✂r✄✂s ✂♥✆

❝✂❞♠✳

- ❖✁✞✄r ✂r✄✂s ✁✞✂✁ ❝✂♥ ✥✄ ✂❝❝✄ss✄✆ ✥② ✈✄✞✐❝☎✄s✳

✸✳ ❋☎✂❣❞✄♥ ✇✐☎☎ ✥✄ ✂ss✐❣♥✄✆ ✁♦ r✄✆�❝✄ ✁✞✄ ✁r✂❢❢✐❝ ❢☎♦✇ ✐❞♠✂❝✁ ✆�r✐♥❣ ✁✞✄

❞♦✈✄❞✄♥✁ ♦❢ ✁✞✄ ✈✄✞✐❝☎✄ ✂s ❢♦☎☎♦✇✠

- ✎ ❞✐♥✐❞�❞ ♦❢ ♦♥✄ ❢☎✂❣❞✂♥ ✇✐☎☎ ✥✄ ♠♦s✐✁✐♦♥✄✆ ✂✇✂② ❢r♦❞ ❝♦♥s✁r�❝✁✐♦♥

s✐✁✄s ✁✞✂✁ ❝♦�☎✆ ✐❞♠✂❝✁ ☎♦❝✂☎ ✁r✂❢❢✐❝✳

- ✎ ❞✐♥✐❞�❞ ♦❢ ♦♥✄ ❢☎✂❣❞✂♥ ✇✐☎☎ s✁✂♥✆✥② ✂✁ ✄✟✐✁✌✄♥✁r② ♠♦✐♥✁ ♦❢ ✁✞✄ ❡❖✝

✞✂☎❢ ✂♥ ✞♦�r ✥✄❢♦r✄ ✁✞✄ ♠r♦❥✄❝✁ ✈✄✞✐❝☎✄✌✄q�✐♠❞✄♥✁ ✐s ♠✂ss✐♥❣✳

- ✎ ❞✐♥✐❞�❞ ♦❢ ♦♥✄ ❢☎✂❣❞✂♥ ✇✐☎☎ ✂ss✐s✁ ✈✄✞✐❝☎✄s✌✄q�✐♠❞✄♥✁ ✆�r✐♥❣

✁�r♥✐♥❣ ✂♥✆ ♠✂ss✐♥❣ ❡❖✝ ✄♥✁r②✌✄✟✐✁ ♠♦✐♥✁s✳

- ❚✞✄ ❋☎✂❣❞✄♥ ✇✐☎☎ s✄✁�♠ ✁✞✄ s✐❣♥s ✂♥✆✌♦r ✥✂rr✐❝✂✆✄s ✇✞✄♥ ♠r♦❥✄❝✁

✈✄✞✐❝☎✄s ♠✂ss✱ ✂♥✆ ✁✂✉✄ ✁✞✄❞ ✆♦✇♥ ✂❢✁✄r ✁♦ ❣✐✈✄ ✂❝❝✄ss ❢♦r ♦✁✞✄r r♦✂✆

�s✄rs✳

- ✎ ▼✐♥✐❞�❞ ♦❢ ♦♥✄ ❢☎✂❣❞✂♥ ✇✐☎☎ ✥✄ ♦♥ s✁✂♥✆✥② ✂✁ ❝r♦✇✆✄✆ ♠�✥☎✐❝ ✂r✄✂s

✭s�❝✞ ✂s ❞✂r✉✄✁✱ s❝✞♦♦☎✱ ✄✁❝✳✮ ✁♦ ✂♥✁✐❝✐♠✂✁✄ ✁✞✄ ✁r✂❢❢✐❝ ✐❞♠✂❝✁ ✁✞✂✁ ❞✂②

♦❝❝�r✳

- ✎☎☎ ❢☎✂❣❞✄♥ ✇✐☎☎ ✇✄✂r ✞✐❣✞ ✈✐s✐✥✐☎✐✁② ✈✄s✁✱ ✐♥ ✂✆✆✐✁✐♦♥ ✁♦ s✁✂♥✆✂r✆ ☞☞❊✳

✶✶✳✻✳✺ ❱✏❤✑✒❧✏ ✓✔✏✕t✑✖✑✒❛t✑✗✕

✎❢✁✄r ✂☎☎ ✁✞✄ ✐♥s♠✄❝✁✐♦♥s ✞✂✈✄ ✥✄✄♥ ✆♦♥✄ ✂♥✆ ✁✞✄ ✈✄✞✐❝☎✄ ❝♦❞♠☎✐✄s ✇✐✁✞

r✄q�✐r✄❞✄♥✁s✱ ✁✞✄ ♠r♦❥✄❝✁ ✈✄✞✐❝☎✄s ✇✐☎☎ ✥✄ ✁✂❣❣✄✆ ✇✐✁✞ ✂♥ ✐✆✄♥✁✐✁② s✁✐❝✉✄r

♥�❞✥✄r✐♥❣✳

✶✶✳✻✳✻ ✘♣✏✏✔ ▲✑✙✑t ❛✕✔ ✘❛✖✏ ✚✑✛t❛✕✒✏

❉r✐✈✄rs ✇✐☎☎ ❝♦❞♠☎② ✇✐✁✞ ✁✞✄ r♦✂✆ ✂�✁✞♦r✐✁② ✂♥✆ ❝♦❞♠✂♥② s♠✄✄✆ ☎✐❞✐✁s ✂♥✆ s✂❢✄

✆✐s✁✂♥❝✄ s✄✁ ✐♥ ✁✞✄ s♠✄❝✐❢✐❝ ♦♠✄r✂✁✐♥❣ ✂r✄✂✌☎♦❝✂✁✐♦♥✳ ❚✞✄s✄ ☎✐❞✐✁s ✥✄☎♦✇ ✞✂✈✄

✥✄✄♥ s✄✁ ❢♦☎☎♦✇✐♥❣ ✂ ☎♦❝✂☎ ✞✂③✂r✆ ✐✆✄♥✁✐❢✐❝✂✁✐♦♥ ✂ss✄ss❞✄♥✁✳

- ❋♦r ✁✞✄ ♠r✄✈✂✐☎✐♥❣ ✈✄✞✐❝☎✄ s♠✄✄✆ ☎✐❞✐✁s ✂♥✆ s✂❢✄ ✆✐s✁✂♥❝✄ ✂r✄

- Maximum speed 40 – 50 km/hour on province main roads for trailer 
- Maximum speed 80/hour for light vehicle  
- Safe distance between trailer driving convoy is 15 - 20 km/hour 
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✶✶�✻�✼ ❙❛✁❡t② ❉✂✐✈✐♥❣

✶� ❆✄✄ ☎✆rs ✆✝❞ ❞r✞✟✠rs ✥✞✄✄ ✡✠ ❤✞r✠❞ ☛r♦♠ ✆ r✠♣☞✌✆✡✄✠ ✆✍✠✝☎✎�

✷� ✏✆☛✠✌✎ ❞r✞✟✞✝✍ ✌✠s✌ ✥✞✄✄ ✡✠ ☎♦✝❞☞☎✌✠❞ ✆s ♣✆r✌ ♦☛ ✑✏❊ ♣✄✆✝✝✞✝✍ ✆s ☛♦✄✄♦✥✿

- ✒✠☛✠✝s✞✟✠ ✒r✞✟✞✝✍ ✓♦☞rs✠ ☛♦r ✆✄✄ ♣r♦❥✠☎✌ ❞r✞✟✠rs ✔✠①☎✄� ✠q☞✞♣♠✠✝✌

♦♣✠r✆✌♦rs✮

- ▼✠❞✞☎✆✄ ☎❤✠☎❦✲☞♣✱ ✒r☞✍ ✆✝❞ ✆✄☎♦❤♦✄ ✌✠s✌ ☛♦r ✆✄✄ ❞r✞✟✠rs ✆✝❞ ✆✄✄ ✠q☞✞♣♠✠✝✌

♦♣✠r✆✌♦rs

✸� ❆✄✄ ♦♣✠r✆✌♦rs ✆✝❞ ❤✠✆✟✎ ✠q☞✞♣♠✠✝✌ s❤✆✄✄ ♣♦ss✠ss ✆ ✟✆✄✞❞ ☎✠r✌✞☛✞☎✆✌✠�

✹� ✓♦✝s✞❞✠r ❤✆✟✞✝✍ ✡✆☎❦ ☞♣ ♦♣✠r✆✌♦rs ☛♦r ✥♦r❦ ♠♦r✠ ✌❤✆✝ ✝♦r♠✆✄ ✥♦r❦✞✝✍

❤♦☞r�

✺� ❲❤✠✝ ♣✆ss✞✝✍ ❤✞✍❤ ♣♦♣☞✄✆✌✞♦✝ ✆r✠✆s ✔♠✆r❦✠✌✱ s☎❤♦♦✄✱ ♦☛☛✞☎✠✱ ✠✌☎✮ ✌❤✠ ✟✠❤✞☎✄✠s

s♣✠✠❞ ✄✞♠✞✌s ✥✞✄✄ ✡✠ ✶✕ ❦♠✴❤♦☞r�

✻� ✏✠✌ ✌❤✠ ✌r✆✟✠✄✴❞✠✄✞✟✠r✎ ✌✞♠✠ ☛♦r ♣✞♣✠✄✞✝✠ ✆✝❞ ♦✌❤✠r ♠✆✌✠r✞✆✄ ✌♦ ✆✟♦✞❞ ♣✠✆❦

✌r✆✟✠✄ ✌✞♠✠s ✥❤✠r✠ ✆✡✄✠�

✼� ❊✝s☞r✠ ✌❤✠ ❞r✞✟✠rs ✆r✠ ✆✥✆r✠ ♦☛ ❤✞✍❤ ♣♦♣☞✄✆✌✞♦✝ ✆r✠✆s ✆✝❞ ☎r✞✌✞☎✆✄ r♦✆❞

☎r♦ss✞✝✍ ♣♦✞✝✌s�

✶✶�✻�✽ ❚✂❛✁✁✐✖ ✗✘✉t❡ ❋✙✘✇

✶� ✚r✠✠✥✆✎ ✴ ✆r✌✠r✞✆✄ ✌r✆☛☛✞☎ ☛✄♦✥ r♦☞✌✠s

- ❯✌✞✄✞③✠ ✆✄✄ ☛r✠✠✥✆✎s ✆✝❞ ♠✆❥♦r ✆r✌✠r✞✆✄ r♦✆❞✥✆✎s ✥❤✠r✠✟✠r ☛✠✆s✞✡✄✠ ☛♦r

✌r✆✝s♣♦r✌✆✌✞♦✝ ❞☞r✞✝✍ ☎♦✝s✌r☞☎✌✞♦✝�

- ■❞✠✝✌✞☛✎ ✝✠☎✠ss✆r✎ ☛r✠✠✥✆✎ ♦✝ r✆♠♣s ✴ ♦☛☛ r✆♠♣s ♣r✞♦r ✌♦ s✌✆r✌✞✝✍ ✌r✆✟✠✄�

- ■❞✠✝✌✞☛✎ ❦✠✎ ✞✝✌✠r☎❤✆✝✍✠s✴✞✝✌✠rs✠☎✌✞♦✝s ✝✠☎✠ss✆r✎ ♣r✞♦r ✌♦ s✌✆r✌✞✝✍ ✌r✆✟✠✄�

- ✒✠✌✠r♠✞✝✠ ☛r✠✠✥✆✎✴✆r✌✠r✞✆✄ ✄✆✝✠ ✆ss✞✍✝♠✠✝✌s ☛♦r ✌❤✠ ✌r✆☛☛✞☎�

- ■❞✠✝✌✞☛✎✴☎♦✄✄✠☎✌ ❞✆✌✆ ✆✡♦☞✌ ♣✠✆❦ ✌r✆☛☛✞☎ ✌✞♠✠s ☛♦r s♣✠☎✞☛✞☎ ✄♦☎✆✌✞♦✝s s☞☎❤

✆s s☎❤♦♦✄✱ ♦☛☛✞☎✠ ✆r✠✆s✱ ♠✆r❦✠✌✱ ✠✌☎�

✷� ▲♦☎✆✄ ✌r✆☛☛✞☎ ☛✄♦✥ r♦☞✌✠s

- ✒✠✌✠r♠✞✝✠ ✄♦☎✆✄ s✌r✠✠✌s ✌❤✆✌ ☎♦✝✝✠☎✌ ✌♦ ☛r✠✠✥✆✎ ✠✝✌r✆✝☎✠✴✠①✞✌ r✆♠♣s

✆✝❞✴♦r ✆r✌✠r✞✆✄ ✞✝✌✠rs✠☎✌✞♦✝s�

- ✒✠✌✠r♠✞✝✠ r✠☎♦♠♠✠✝❞✠❞ ☛✄♦✥ r♦☞✌✠s ✌♦✴☛r♦♠ ✍✠✝✠r✆✄ ✆✝❞ r✠✟✠rs✠❞

♦☛☛✄♦✆❞✞✝✍ ✆r✠✆s�

- ❆✟♦✞❞ r✞✍❤✌ ✌☞r✝ ♠♦✟✠♠✠✝✌s ✆☎r♦ss ✌r✆☛☛✞☎ ☛✄♦✥�

- ✚♦☎☞s ♦✝ ✞✝✍r✠ss ✆✝❞ ✠✍r✠ss ♦♣✠r✆✌✞♦✝ s✠♣✆r✆✌✠✄✎�

- ■❞✠✝✌✞☛✎✴☎♦✄✄✠☎✌ ❞✆✌✆ ✆✡♦☞✌ ♣✠✆❦ ✌r✆☛☛✞☎ ✌✞♠✠s ☛♦r s♣✠☎✞☛✞☎ ✄♦☎✆✌✞♦✝s s☞☎❤

✆s s☎❤♦♦✄✱ ♦☛☛✞☎✠ ✆r✠✆s✱ ♠✆r❦✠✌✱ ✠✌☎�

✸� ❆✄✌✠r✝✆✌✠ r♦☞✌✠s

- ■❞✠✝✌✞☛✎ ♠✆✞✝✄✞✝✠ ♣r♦✡✄✠♠ ✄♦☎✆✌✞♦✝s�

- ❊✟✆✄☞✆✌✠ ♣r♦♣♦s✠❞ ✆✄✌✠r✝✆✌✠ r♦☞✌✠s�

- ❆☎❤✞✠✟✠ ♣✆r✌✞☎✞♣✆✌✞✝✍ ✆✍✠✝☎✎ ✆✍r✠✠♠✠✝✌ ♦✝ r♦✄✠s ✆✝❞ r✠s♣♦✝s✞✡✞✄✞✌✞✠s�

- ■❞✠✝✌✞☛✎ ✠q☞✞♣♠✠✝✌ ✆✝❞ ♣✠rs♦✝✝✠✄ r✠s♦☞r☎✠s r✠q☞✞r✠❞ ✌♦ ❞✠♣✄♦✎ ✆✝

✆✄✌✠r✝✆✌✠ r♦☞✌✠ ♣✄✆✝�
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- ■❞�♥✁✐✂②✴❝♦❧❧�❝✁ ❞✥✁✥ ✥❜♦✉✁ ✄�✥❦ ✁r✥✂✂✐❝ ✁✐☎�s ✂♦r s✄�❝✐✂✐❝ ❧♦❝✥✁✐♦♥s s✉❝❤

✥s s❝❤♦♦❧✱ ♦✂✂✐❝� ✥r�✥s✱ ☎✥r❦�✁✱ �✁❝✳

✹✳ ❊☎�r❣�♥❝② ✥❝❝�ss r♦✉✁�s

- ❊✈✥❧✉✥✁� ♥�❝�ss✥r② s✁r��✁ ❝❧♦s✉r�s ✆✐✁❤✐♥ ✁❤� s✐✁� ✥r�✥ ✁♦ ❝♦♥♥�❝✁ ✆✐✁❤

s♦☎� ♦✂ ✁❤� ✂♦❧❧♦✆✐♥❣✝ ✄✉❜❧✐❝ s✥✂�✁② ❤�✥❞q✉✥r✁�rs✱ ❤♦s✄✐✁✥❧s✱ ✥☎❜✉❧✥♥❝�

✥♥❞ ✂✐rs✁✲✥✐❞ s✁✥✁✐♦♥s ♦♥ s✐✁�✳

- ❊✈✥❧✉✥✁� ♥��❞ ✂♦r �☎�r❣�♥❝② ✥❝❝�ss ❧✥♥�s ✥❧♦♥❣ s✁r��✁s✳

- Pr�✄✥r� ❡✐✂ s✉❝❤ ✥s ❝✥s� ❤✥✄✄�♥✮ ✁❤� �☎�r❣�♥❝② ✥❝❝�ss r♦✉✁�s ☎✥②

r�☎✥✐♥ ❝❧♦s�❞ ✁♦ ✥❧❧ ♥♦♥✲�☎�r❣�♥❝② ✈�❤✐❝❧�s✳ ✞❤� ✁r✥✂✂✐❝ ❝♦♥✁r♦❧ s✁✥✂✂

✥♥❞ ✄�r☎✐✁ ✁♦ ✥❝❝�ss ✁❤� s✐❞� s✁r��✁ ✂♦r �☎�r❣�♥❝②✳

✶✶✳✻✳✾ ❙✟t✠ ✡☛☛✠☞☞ ❛✌✍ ✎❛✏✑✟✌✒ ✓✔✕✠☞

✶✳ ❱�❤✐❝❧�s ✥❝❝�ss ✥♥❞ ❝✐r❝✉❧✥✁✐♦♥

- ▲�✂✁ ✁✉r♥ ❝✐r❝✉❧✥✁✐♦♥ ✄✥✁✁�r♥ ✁♦ �♥✁�r ♦r �①✐✁ ✁❤� ✆♦r❦ s✐✁�✳

- ❆s ☎✉❝❤ ✥s ✄♦ss✐❜❧�✱ ✁❤� ✈�❤✐❝❧� ♦r �q✉✐✄☎�♥✁ ✆✐❧❧ ☎♦❜✐❧✐✖� ✆✐✁❤

❝♦♥✁r✥✂❧♦✆ ♦✄�r✥✁✐♦♥✳

- ❯s� ✁❤� ❘❖❲ ✂♦r ✈�❤✐❝❧� ✥❝❝�ss ✥♥❞ ❝✐r❝✉❧✥✁✐♦♥✳

✷✳ ✞�☎✄♦r✥r② P✥r❦✐♥❣ ✥♥❞ ▼♦♥✐✁♦r✐♥❣

- ❘�❞✉❝� ✁❤� ♥✉☎❜�r ♦✂ ✈�❤✐❝❧�s ♦♥ s✐✁� ✥s ☎✉❝❤ ✥s ✄♦ss✐❜❧�✳

- ❉�s✐❣♥ ✁❤� ♦✂✂❧♦✥❞✐♥❣ ✥r�✥s ✁♦ ✥✈♦✐❞ ❝♦♥✂❧✐❝✁ ✆✐✁❤ ✄r✐☎✥r② ✁r✥✂✂✐❝

✐♥❣r�ss✴�❣r�ss r♦✉✁�✳

- ❯s� ✁❤� ❘❖❲ ✁♦ ✄✥r❦ s☎✥❧❧ ✈�❤✐❝❧�s ✥♥❞ �q✉✐✄☎�♥✁ ✥♥❞ ✐✂ ♥♦✁ ✄♦ss✐❜❧�

✉s� ♦✂✂✲s✁r��✁ ✥r�✥s ✆✐✁❤ ✄�r☎✐✁✴✥❣r��☎�♥✁✳

- ◆♦ ✈�❤✐❝❧� ✐s ✥❧❧♦✆�❞ ✁♦ ✄✥r❦ ♦♥ ✁❤� r♦✥❞ ✆✥② ✴ ✁r✥✂✂✐❝ ❧✥♥�✳

- ❇� ✥✆✥r� ✆✐✁❤ ✁❤� s♦✐❧ ❝♦♥❞✐✁✐♦♥ ✥♥❞ ❧✥♥❞s❝✥✄� ✆❤�r� ✁❤� ✈�❤✐❝❧� ✆✥♥✁s

✁♦ ✄✥r❦✳

- ❊♥s✉r� ✁❤� ✄✥r❦�❞ ✈�❤✐❝❧� ✐s ♥♦✁ ♦❜s❝✉r✐♥❣ ✥♥♦✁❤�r ✈�❤✐❝❧� ✁♦ ✄✥ss✳

- P✥r❦ ✐s ♥♦✁ ✥❧❧♦✆�❞ ✂♦r ☎♦✁♦r❝②❝❧�✳

- ❆❧❧ ✄r♦❥�❝✁ ✈�❤✐❝❧�s ✥♥❞ �q✉✐✄☎�♥✁ ♦♥❧② ❜� ✥❧❧♦✆�❞ ✄✥r❦ ♦♥ ✁❤�

❞�❞✐❝✥✁�❞ ✄✥r❦✐♥❣ ✥r�✥✳

✶✶✳✻✳✶✗ ✎✠✍✠☞t✏✟❛✌ ✡☛☛✠☞☞

✶✳ P�❞�s✁r✐✥♥ ❝♦♥✁r♦❧

- ■❞�♥✁✐✂② ✥♥❞ �s✁✥❜❧✐s❤ ❞�❞✐❝✥✁�❞ ✄�❞�s✁r✐✥♥ ✆✥❧❦✆✥②s ✆❤�r� ♥�❝�ss✥r②✳

- ▲✐☎✐✁ ✈�❤✐❝✉❧✥r ✐♥✁�rs�❝✁✐♦♥ ♦✂ ✄�❞�s✁r✐✥♥ ✆✥❧❦✆✥②s✳

- ❉✐s✥❜❧�❞ ✥❝❝�ss✐❜✐❧✐✁②

- ❈♦♥s✐❞�r ✁♦ ☎✥✐♥✁✥✐♥ ☎✐♥✐☎✉☎ ✄✥✁❤ ✆✐❞✁❤✳

- ❈♦♥s✐❞�r ✁♦ ✐♥❝❧✉❞� ❝✉r❜ ❝✉✁s ✥♥❞ ✁�☎✄♦r✥r② r✥☎✄s ✂♦r ♥�❣♦✁✐✥✁✐♥❣

❣r✥❞� s�✄✥r✥✁✐♦♥✳

- ❈♦♥✂♦r☎ ✁♦ ❧♦❝✥❧ ❝♦☎☎✉♥✐✁② ✆✐✁❤ ❞✐s✥❜✐❧✐✁✐�s ✥❝✁ r�❣✉❧✥✁✐♦♥s✳
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✶✶�✻�✶✶ ❉r✁✂✁✐❣ ✁✐ ✥✄❲

✶� ❆❧❧ ☎❡✆✝❝❧❡✞ ✟♥❞ ❡✠✉✝♣♠❡♥t t✆✟t ❡♥t❡✡ ✴ ❡①✝t t✆❡ ☛☞✌ ✇✝❧❧ ✍❡ ✝♥✞♣❡❝t❡❞ ✍②

t✆❡ ✎❡❝✉✡✝t② ❋♦✡❝❡�

✷� ◆♦♥✲✟✉t✆♦✡✝✏❡❞ ☎❡✆✝❝❧❡ ✝✞ ♥♦t ✟❧❧♦✇❡❞ t♦ ❡♥t❡✡ t✆❡ ☛☞✌� ❆♥✲✟✉t✆♦✡✝✏❡❞

☎❡✆✝❝❧❡ ❝✟♥ ✍❡ ✝❞❡♥t✝✑✝❡❞ ✑✡♦♠ ✝❞❡♥t✝t② ✞t✝❝✒❡✡ ✟tt✟❝✆❡❞ ♦♥ t✆❡ ☎❡✆✝❝❧❡�

✸� ❱❡✆✝❝❧❡ ❡♥t❡✡ t♦ t✆❡ ☛☞✌ ✇✝❧❧ ✍❡ ✟✞✞✝✞t❡❞ ✍② t✆❡ ✑❧✟✓♠❡♥ ✟t t✆❡ ☛☞✌ ✟✡❡✟�

✹� ❆❧❧ ☎❡✆✝❝❧❡✞ ✇✝❧❧ ♠♦☎❡ ✞❧♦✇❧② ✟❧♦♥✓ t✆❡ ☛☞✌ ✟✡❡✟✱ ☛☞✌ ✞♣❡❡❞ ❧✝♠✝t ✞❡t ✟ ✶✵

✒♣✆�

✺� P✝♣❡ t✡✟✝❧❡✡✞ ✇✝❧❧ ♦✑✑❧♦✟❞ t✆❡ ♣✝♣❡ ✝♥ ❞❡❞✝❝✟t❡❞ t❡♠♣♦✡✟✡② ❧✟②❞♦✇♥ ✟✡❡✟✞�

✻� ✎✟✑❡t② ♦✑✑✝❝❡✡ ✇✝❧❧ ♠♦♥✝t♦✡ ✟❧❧ ☎❡✆✝❝❧❡✞✴❡✠✉✝♣♠❡♥t ♠♦☎❡♠❡♥t ✟♥❞ ✑❧✟✓♠❡♥

✇✝❧❧ ✟✞✞✝✞t t♦ ✞✉♣♣♦✡t ✞✟✑❡ ♠✟♥❡✉☎❡✡✝♥✓�

✼� ❇✟❝✒✝♥✓ ♦✑ ☎❡✆✝❝❧❡✞ ✟♥❞ ❡✠✉✝♣♠❡♥t ✇✝❧❧ ✍❡ ♠✝♥✝♠✝✏❡❞ ✟✞ ♠✉❝✆ ✟✞ ♣♦✞✞✝✍❧❡�

✽� ❆❧❧ ☎❡✆✝❝❧❡✞ ✟♥❞ ❡✠✉✝♣♠❡♥t ♦♥ t✆❡ ☛☞✌ ✇✝❧❧ t✉✡♥ ✝♥ ❞❡❞✝❝✟t❡❞ t✉✡♥✝♥✓ ♣♦✝♥t✞

✉♥❞❡✡ ✟✞✞✝✞t✟♥❝❡ ♦✑ t✆❡ ✑❧✟✓♠✟♥�

✾� ☛☞✌ t✉✡♥✝♥✓ ♣♦✝♥t✞ t♦ ✍❡ ❡✞t✟✍❧✝✞✆❡❞ ♥❡✟✡ ❡✟❝✆ t❡♠♣♦✡✟✡② ❧✟②❞♦✇♥ ✟✡❡✟ ♦♥

t✆❡ ☛☞✌�

✶✵� ☞♥❧② ♣✡♦❥❡❝t ❡✠✉✝♣♠❡♥t✱ t✡✉❝✒✞✱ t✡✟✝❧❡✡✞✱ ✔▲■✕◆✖➆✞ ❝✟✡✞ ✟♥❞ ✔P▼➆✞ ❝✟✡✞ ✟✡❡

✟❧❧♦✇❡❞ t♦ ❞✡✝☎✝♥✓ ♦♥ ☛☞✌�

✶✶� ◆♦ ♠♦t♦✡❝②❝❧❡ ✝✞ ✟❧❧♦✇❡❞ t♦ ❞✡✝☎❡ ♦♥ ✟♥❞ ❝✡♦✞✞ t✆❡ ☛☞✌�

✶✶�✻�✶✷ ✗✁❣❤✘ ✙✁✚✛ ❉r✁✂✁✐❣

❆❧❧ ✟❝t✝☎✝t✝❡✞ ✞✆✟❧❧ ✍❡ ♣❧✟♥♥❡❞ t♦ ✟☎♦✝❞ t✆❡ ♥❡❡❞ ✑♦✡ ♥✝✓✆t ❞✡✝☎✝♥✓✱ ✝♥❝❧✉❞✝♥✓

❝✝✡❝✉♠✞t✟♥❝❡✞ ✇✆❡✡❡ ✟♥ ✟♣♣✡♦☎❡❞ ✟❝t✝☎✝t② t✟✒❡✞ ♣❧✟❝❡ ❞✉✡✝♥✓ t✆❡ ♥✝✓✆t�

✔P▼ ✞✆✟❧❧ t✆❡✡❡✑♦✡❡ ✡❡❞✉❝❡ t✆❡ ♥✝✓✆t ❞✡✝☎✝♥✓ ✡✝✞✒ t♦ ✟ ❧❡☎❡❧ t✆✟t ✝✞ ✟✞ ❧♦✇ ✟✞

✡❡✟✞♦♥✟✍❧② ♣✡✟❝t✝❝✟✍❧❡ ✭❆▲❆☛P✮�

✖♦ ❝♦♠♣❧② ✇✝t✆ t✆❡ ✜✞♣✝✡✝t➆ ♦✑ t✆✝✞ ♣♦❧✝❝② ✇✝t✆ ✡❡✞♣❡❝t t♦ ♥✝✓✆t ❞✡✝☎✝♥✓✱ ✟ ♣❧✟♥♥✝♥✓

❡✑✑♦✡t ✝✞ ❡①♣❡❝t❡❞ ✟t ✟❧❧ t✝♠❡✞ ✝♥ ♦✡❞❡✡ t♦ ♠✝♥✝♠✝✏❡ ♥✝✓✆t ❞✡✝☎✝♥✓ ✟♥❞ ✟❝✆✝❡☎❡

❆▲❆☛P ✡✝✞✒ ❧❡☎❡❧✞� ▼✟♥✟✓❡♠❡♥t ♦✑ ♥✝✓✆t ❞✡✝☎✝♥✓ ✝✞ ✟ ❧✝♥❡ ✡❡✞♣♦♥✞✝✍✝❧✝t②� ◆✝✓✆t

❞✡✝☎✝♥✓ ✑♦✡ ✟♥② ♣❧✟♥♥❡❞ ♦♣❡✡✟t✝♦♥ ✇✝❧❧ ✡❡✠✉✝✡❡ t✆❡ ♣✡✝♦✡ ✟♣♣✡♦☎✟❧ ♦✑ t✆❡ ✔▲■✕◆✖

✡❡♣✡❡✞❡♥t✟t✝☎❡�

✶✶�✻�✶✸ ✢r✛✂✛✐✘✁✣✐ ✣❢ ✤✐❛✦✘❤✣r✁③✛✧ ★✛❤✁✩✪✛ ✤s✛

❆❧❧ ☎❡✆✝❝❧❡✞ ✞✆✟❧❧ ✍❡ ❧♦❝✒❡❞ ✟t ✟❧❧ t✝♠❡✞ ✇✆❡♥ ❧❡✑t ✉♥✟tt❡♥❞❡❞ t♦ ♣✡❡☎❡♥t

✉♥✟✉t✆♦✡✝✏❡❞ ♣❡✡✞♦♥✞ ✑✡♦♠ ✟tt❡♠♣t✝♥✓ t♦ ❞✡✝☎❡ ♦✡ ♦♣❡✡✟t❡ t✆❡ ☎❡✆✝❝❧❡�

❱❡✆✝❝❧❡ ♦♣❡✡✟t♦✡✞ ✇✆♦ ✑✟✝❧ t♦ ❧♦❝✒ ✟♥❞ ✞❡❝✉✡❡ t✆❡✝✡ ☎❡✆✝❝❧❡✞ ♣✡✝♦✡ t♦ ❧❡✟☎✝♥✓ t✆❡

☎❡✆✝❝❧❡ ✞✆✟❧❧ ✑✟❝❡ ❞✝✞❝✝♣❧✝♥✟✡② ✟❝t✝♦♥�

✫✫✬✯ ✢✁✰✛ ✳❛✐✧✪✁✐❣ ❛✐✧ ✿✣❛✧✁✐❣

✖✡✟✝❧❡✡✞ ♣❡✡ ✞♣✡❡✟❞ ✇✝❧❧ ✍❡ ✉t✝❧✝✏❡❞ t♦ t✡✟♥✞♣♦✡t t✆❡ ♣✝♣❡ ✑✡♦♠ ❧✟②✲❞♦✇♥ t♦ ♠✝♥✝ ✞t♦❝✒ ♣✝❧❡

♦✡ ♣✝♣❡❧✝♥❡ ✡♦✉t❡ ✟t ☛☞✌� ✖✆❡ t✡✟✝❧❡✡ ✇✝❧❧ ✍❡ ✡❡♥t❡❞ ✑✡♦♠ ✟ ❧♦❝✟❧ t✡✟✝❧❡✡✴t✡✉❝✒ ✡❡♥t✟❧



 275MW RIAU GAS-FIRED 
COMBINED CYCLE 

POWER PLANT PROJECT 
MEDCO RATCH POWER RIAU 

 

 

 

 

 

 

Document Number Title Rev Date Page 

CPM – CON – CEP - 001 Construction Execution Plan 1 19-Des-17 
38 of 
115 

❝♦♠�❛♥②✳ ✁r✐♦r ✥♦ ✂❡✐♥❣ ✄s❡☎ ♦♥ ✥❤❡ �r♦❥❡❝✥ ✆✐❧❧ ✄♥☎❡r❣♦ ❛ ✥❤♦r♦✄❣❤ ✐♥s�❡❝✥✐♦♥ ✂②

❈▲■✝◆✞✳

✶✶✟✠ P✡♣☛ ☞✌✍✎✏♣✑✌t✍t✡✑✎ ✒✑✓t☛

✁✐�❡ ✥r❛♥s�♦r✥❛✥✐♦♥ r♦✄✥❡ ✆✐❧❧ ✂❡ s✥❛r✥ ✔r♦♠ ✥❤❡ ♥❡❛r❡s✥ ✁♦r✥ ✥♦ ❧❛②☎♦✆♥ ❛✥ ✕✐♥❛s ❛r❡❛ ✈✐❛

�✄✂❧✐❝ r♦❛☎s✳ ✞❤❡ r♦✄✥❡ ✆✐❧❧ ✂❡ �r♦�♦s❡☎ ✥♦ ✥❤❡ ❈▲■✝◆✞ ❛♥☎ ❛��r♦✈❡☎ �r✐♦r ✥♦ s✥❛r✥ ✥❤❡

✆♦r✖s✳

✶✶✟✗ P✡♣☛ ✘✎✙✑✍❞✡✎✚ ✍t ☞☛✛♣✑✌✍✌✜ ✢✍✜❞✑✇✎ ✑✎ ✒❖❲

✞❤❡ �✐�❡ ✆✐❧❧ ✂❡ ✄♥❧♦❛☎❡☎ ❛✥ ✥❤❡ ✥❡♠�♦r❛r② ❧❛②☎♦✆♥ ♦r ♠✐♥✐ s✥♦❝✖�✐❧❡ ✂② s✐☎❡ ✂♦♦♠

✄✥✐❧✐③❡☎ ✔♦r s✥r✐♥❣✐♥❣ ❛❧s♦✳ ✞❤❡ �✐�❡ ✆✐❧❧ ✂❡ ☎✐r❡❝✥❧② s✥r✄♥❣ ✥♦ ✥❤❡ ❘✣✤ ❛✥ ✥❤❡ s❛♠❡ ☎❛②✱ s♦

✥❤❛✥ ✥❤❡ ✥r❛♥s✔❡r ❛r❡❛ ✆✐❧❧ ✂❡ ❛❧✆❛②s r❡❛☎② ✔♦r ✥❤❡ ♥❡①✥ �✐�❡ ❧♦❛☎✐♥❣ ✦♥♦✥ ❛♥② �✐�❡

r❡♠❛✐♥✐♥❣ ✥❤❛✥ r❡✧✄✐r❡☎ ✆✐☎✥❤ s�❛❝❡✮✳

✶✶✟✶★ ❲✍✌☛✩✑✓✏✡✎✚ P✌✑✪☛❞✓✌☛

✞❤❡ ♦✂❥❡❝✥✐✈❡ ♦✔ ✥❤❡ ✆❛r❡❤♦✄s✐♥❣ �r♦❝❡☎✄r❡ ✐s ✥♦ ☎❡✔✐♥❡ ✥❤❡ s✥❡�s ❛♥☎ r❡✧✄✐r❡♠❡♥✥ ✔♦r

♠❛♥❛❣✐♥❣ ✥❤❡ s✥♦r❛❣❡ ♦✔ ❛❧❧ ♠❛✥❡r✐❛❧s ❛✥ ❧❛②✲☎♦✆♥✴✆❛r❡❤♦✄s❡ ❛r❡❛s✱ s✥❛r✥✐♥❣ ✔r♦♠

r❡❝❡✐✈✐♥❣ ✥♦ s✥♦r❛❣❡✱ ❛♥☎ ✐ss✄✐♥❣ ✦✐♥❝❧✄☎✐♥❣ �r❡✈❡♥✥✐♦♥ ♠❛✥❡r✐❛❧✮ ✄♥✥✐❧ ❤❛♥☎✲♦✈❡r ♠❛✥❡r✐❛❧

✥♦ ❈▲■✝◆✞ ❛✔✥❡r �r♦❥❡❝✥ ❝♦♠�❧❡✥✐♦♥✳

✶✫ P✬P❊✢✬✭❊ ✯❖✭❙☞✒✘✯☞✬❖✭

■♥ ♦r☎❡r ✥♦ ❝♦♠�❧❡✥❡ ✥❤❡ �r♦❥❡❝✥ ♦♥ s❝❤❡☎✄❧❡✱ ❈✁✕ ✆✐❧❧ ♠♦✂✐❧✐③❡ ♠❛♥�♦✆❡r ❛♥☎ ❡✧✄✐�♠❡♥✥ ❛s

✔♦❧❧♦✆s✿

✶✫✟✶ ✯✑✎✏t✌✓✪t✡✑✎ ❙♣✌☛✍❞ ✰☛✏✪✌✡♣t✡✑✎

❈✁✕ ✆✐❧❧ ☎❡❝✐☎❡ ✥♦ ❡s✥❛✂❧✐s❤ ✥❤❡ ❛r❡❛ ✔♦r ❝♦♥s✥r✄❝✥✐♦♥ ✐♥✥♦ ✵ ✦✥✆♦✮ s�r❡❛☎✳

- ✷�r❡❛☎ ✸ ✆✐❧❧ s✥❛r✥ ✔r♦♠ ✷✐❛✖ ✥♦ ❑✁ ✵✹✺✻✻✻

- ✷�r❡❛☎ ✵ ✆✐❧❧ s✥❛r✥ ✔r♦♠ ❑✁ ✵✹✺✻✻✻ ✥♦ ✁❡✖❛♥✂❛r✄

- ✞❤❡ ☎✐✈✐☎❡☎ ♦✔ ✥❤❡ ❛r❡❛ ✐♥✥♦ ✥❤❡ s�r❡❛☎s ✆✐❧❧ ✂❡ ✔♦❧❧♦✆❡☎ ✂② ☎✐✈✐☎✐♥❣ ♦✔ ♠❛♥�♦✆❡r✱

❡✧✄✐�♠❡♥✥ ❛♥☎ ♠❛✥❡r✐❛❧s ❛s r❡✧✄✐r❡☎ ✔♦r ❡❛❝❤ s�r❡❛☎✳

✶✫✟✫ ✯✙☛✍✌✡✎✚ ✍✎❞ ●✌✍❞✡✎✚ ✼☛t✩✑❞

✸✵✳✵✳✸ ✯✙☛✍✌✡✎✚ ✍✎❞ ●✌✍❞✡✎✚ ❲✑✌❦✏

❈❧❡❛r✐♥❣ ❛♥☎ ✽r❛☎✐♥❣ ✆♦r✖s ✆✐❧❧ ✂❡ ☎♦♥❡ ✆✐✥❤ ✵ ✦✥✆♦✮ ✥❡❛♠ ✄s✐♥❣ ❡①❝❛✈❛✥♦r ❛♥☎

✂✄❧❧☎♦③❡r ✦♦�✥✐♦♥❛❧✮ ✂② ✔♦❧❧♦✆✐♥❣ ☎❡✥❛✐❧❡☎ ❡♥❣✐♥❡❡r✐♥❣ ☎❡s✐❣♥ ✥❤❛✥ ❤❛✈❡ ✂❡❡♥

❛��r♦✈❡☎ ✂② ❈▲■✝◆✞✳ ✞❡❛♠ ✸ ✦♦♥❡✮ ✆✐❧❧ ✂❡ s✥❛r✥❡☎ ✔r♦♠ ✥❤❡ ♠✐☎☎❧❡ ♦✔ ✥❤❡

�✐�❡❧✐♥❡ r♦✄✥❡ ✥♦ ☎♦✆♥s✥r❡❛♠ ❛♥☎ ✥❡❛♠ ✵ ✦✥✆♦✮ ✔r♦♠ ✥❤❡ ♠✐☎☎❧❡ ♦✔ ✥❤❡ �✐�❡❧✐♥❡

r♦✄✥❡ ✥♦ ✄�s✥r❡❛♠✳

✾ ✞❤❡ ❝❧❡❛r✐♥❣ ❀ ❣r❛☎✐♥❣ ✆♦r✖s ✆✐❧❧ ✂❡ �❡r✔♦r♠❡☎ ✂② ✥❤❡ ✔♦❧❧♦✆✐♥❣ s❡✧✄❡♥❝❡ ✿
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✶� ▼❛r❦ t❤❡ ✥❖❲ ✁♦✉♥❞❛r② ❛t ✂❡✄t ❛♥❞ r✐❣❤t ☎✐❞❡ ❛✂☎♦ t❤❡ ❛✁♦✈❡ ❣r♦✉♥❞

❛r❝❤❡♦✂♦❣✐❝❛✂ ✁② t❤❡ ☎✉r✈❡②♦r✳ ▼❛r❦❡r ☎❤❛✂✂ ✁❡ ❤✐❣❤❡r t❤❛♥ ☎✉rr♦✉♥❞

✁r✉☎❤ ♦r ✆❛❞❞✐❡☎ ❛♥❞ ❝♦♥tr❛☎t ✆❛✐♥t❡❞ ✐♥ ♦r❞❡r t♦ ❡❛☎❡ ✂♦♦❦❡❞ ✁②

✇♦r❦❡r☎✳

✷� ❚r❡❡ ✄❡✂✂✐♥❣ ☎❤❛✂✂ ✁❡ ❝❛rr✐❡❞ ♦✉t ✐✝✝❡❞✐❛t❡✂② ✐♥ ✄r♦♥t ♦✄ ✁✉✂✂❞♦③❡r

❛❝t✐✈✐t②✳

✸� P❡r✄♦r✝ t❤❡ ❝✂❡❛r✐♥❣ ✞ ❣r❛❞✐♥❣ ✐♥☎✐❞❡ ✁♦✉♥❞❛r✐❡☎ ✉☎✐♥❣ ❡①❝❛✈❛t♦r ♦r

❞♦③❡r✳

✹� ●r❛❞❡ t❤❡ ✥❖❲ ✄r♦✝ ✂❡✄t ♦r r✐❣❤t ❤❡❛❞✐♥❣ t♦ ❝❡♥t❡r ❛♥❞ t❤❡ ☎✂♦✆❡❞ t❤❡

☎✉r✄❛❝❡ ✄r♦✝ ❝❡♥t❡r t♦ ✂❡✄t ❛♥❞ r✐❣❤t✳

✺� ■♥☎t❛✂✂ t❡✝✆♦r❛r② ✝❛t ✐✄ t❤❡ ❡✟✉✐✆✝❡♥t☎ ✇❛✂❦✐♥❣ ❛❝r♦☎☎ t❤❡ ✉♥❞❡r❣r♦✉♥❞

❡①✐☎t✐♥❣ ✆✐✆❡✂✐♥❡☎ ♦r ✉t✐✂✐t✐❡☎✳

✻� Pr♦✈✐❞❡ t❡✝✆♦r❛r② ✇❛t❡r✇❛② ❛t ✁♦t❤ ☎✐❞❡ ✠✂❡✄t ✞ r✐❣❤t ❛t ✥❖❲� ✐♥☎✐❞❡

t❤❡ ✁♦✉♥❞❛r②✳

✼� ❊①❝❛✈❛t❡❞ ☎♦✐✂ ✄r♦✝ ✇❛t❡r✇❛② ✇✐✂✂ ✆✂❛❝❡❞ ❛t ♦✉t☎✐❞❡✳

✽� ✥❡✝♦✈❡❞ t❤❡ ✁r✉☎❤ ❛♥❞ ❞❡✁r✐☎ t♦ ❞✐☎✆♦☎❛✂ ❛r❡❛ ✁② ❞✉✝✆ tr✉❝❦✳

✾� ❈♦♥t✐♥✉❡ ✉♥t✐✂ ✄✐♥✐☎❤✳

✡ ❈✂❡❛r✐♥❣ ☎❤❛✂✂ ✁❡ r❡☎tr✐❝t❡❞ t♦ t❤❡ ✂✐✝✐t☎ ♦✄ t❤❡ ❝♦♥☎tr✉❝t✐♦♥ ✥❖❲✳ ❚❤❡

✇♦r❦✐♥❣ ❛r❡❛ ☎❤❛✂✂ ✁❡ ❝✂❡❛r❡❞ ✁② t❤❡ r❡✝♦✈❛✂ ♦✄ tr❡❡☎ ❛♥❞ ✈❡❣❡t❛t✐♦♥ ❛☎

♥❡❝❡☎☎❛r②✱ ✐♥❝✂✉❞✐♥❣ ♦✈❡r❤❛♥❣✐♥❣ ✁r❛♥❝❤❡☎ t❤❛t ✇♦✉✂❞ ✁❡ ✐♥ t❤❡ ✇❛② ♦✄

❝♦♥☎tr✉❝t✐♦♥ ❛♥❞ ✄✉t✉r❡ ✝❛✐♥t❡♥❛♥❝❡ ♦✆❡r❛t✐♦♥☎✳

✡ ❚❤❡ ✥❖❲ ☎❤❛✂✂ ✁❡ ❣r❛❞❡❞ ❛♥❞ ✝❛✐♥t❛✐♥❡❞ t♦ ❛ ☎t❛♥❞❛r❞ ☎✉✐t❛✁✂❡ ✄♦r

❝♦♥☎tr✉❝t✐♦♥ tr❛✄✄✐❝✱ ❛♥❞ ✐♥ ☎✉❝❤ ❛ ✝❛♥♥❡r ❛☎ t♦ r❡❞✉❝❡ t❤❡ r❡✟✉✐r❡✝❡♥t ✄♦r

✄✐❡✂❞ ✁❡♥❞✐♥❣ ♦✄ ✂✐♥❡ ✆✐✆❡✳

✡ ❲❤❡r❡ t❤❡ ✆✐✆❡✂✐♥❡ r♦✉t❡ ✂✐❡☎ ✐♥ t❤❡ ✈✐❝✐♥✐t② ♦✄ ❡①✐☎t✐♥❣ ✆✐✆❡✂✐♥❡☎ ♦r ♦t❤❡r

✇♦r❦☎❀ ❣r❛❞✐♥❣ ♦✆❡r❛t✐♦♥☎ ❛r❡ r❡☎tr✐❝t❡❞ ♦♥✂② t♦ t❤♦☎❡ ❛r❡❛☎ ❝✂❡❛r✂② ✝❛r❦❡❞

❛☎ ✁❡✐♥❣ ❝✂❡❛r ♦✄ ❡①✐☎t✐♥❣ ✄❛❝✐✂✐t✐❡☎✳ ❚❤❡ ✐♥☎tr✉❝t✐♦♥☎ ♦✄ t❤❡ ♦✇♥❡r ♦✄ ❡①✐☎t✐♥❣

✆✐✆❡✂✐♥❡ ♦r ♦t❤❡r ✁✉r✐❡❞ ✄❛❝✐✂✐t✐❡☎ ☎❤❛✂✂ ✁❡ r❡☎✆❡❝t❡❞✳ ❙♦❝✐❛✂❧❡❝♦♥♦✝✐❝ ❛❞✈✐☎♦r

☎❤❛✂✂ ✐♥✄♦r✝ t❤❡ ☎✉✆❡r✈✐☎♦r ♦✄ t❤❡ r❡✟✉✐r❡✝❡♥t☎ ♦✄ t❤❡ ♦✇♥❡r✳

 
✡ ❚r❛♥☎✐t ♦✄ ✈❡❤✐❝✂❡☎ ❛♥❞✴♦r ❡✟✉✐✆✝❡♥t ❛❝r♦☎☎ t❤❡ ❛①✐☎ ♦✄ ❡①✐☎t✐♥❣ ✁✉r✐❡❞

✆✐✆❡✂✐♥❡ ♦r ✉t✐✂✐t✐❡☎ ☎❤❛✂✂ ✁❡ ❛✈♦✐❞❡❞ ❛☎ ✄❛r ❛☎ ✆♦☎☎✐✁✂❡✳ ❚r❛♥☎✐t ☎❤❛✂✂ ♦♥✂② t❛❦❡

✆✂❛❝❡ ♦♥❝❡ t❤❡ ❡①✐☎t✐♥❣ ✆✐✆❡✂✐♥❡ ♦r ✄❛❝✐✂✐t② ✐☎ ✆r♦t❡❝t❡❞ ❛☎ r❡✟✉✐r❡❞ ✁② t❤❡

❖✇♥❡r ♦✄ t❤❡ ✆✐✆❡✂✐♥❡✴✄❛❝✐✂✐t②✳ ❆♥② ❡❛rt❤ ✇♦r❦ ✇❤✐❝❤ ✝❛② ❞❡❝r❡❛☎❡ t❤❡

✝✐♥✐✝✉✝ ❝♦✈❡r ♦✈❡r ♦✄ ❡①✐☎t✐♥❣ ✄❛❝✐✂✐t✐❡☎ ☎❤❛✂✂ ✁❡ ❛✈♦✐❞❡❞✱ ✉♥✂❡☎☎ ☎✆❡❝✐✄✐❝❛✂✂②

❝♦✈❡r❡❞ ✐♥ ❛ ✆r♦❝❡❞✉r❡✳

 
✡ ❈✂❡❛r✐♥❣ ❛♥❞ ❣r❛❞✐♥❣ ☎❤❛✂✂ ✁❡ r❡☎tr✐❝t❡❞ t♦ t❤❡ ❛✆✆r♦✈❡❞ ✥❖❲✱ ❛♥❞ t♦ t❤❡

❡①t❡♥t ✆r❛❝t✐❝❛✂✱ ✂✐✝✐t❡❞ t♦ t❤❛t ♥❡❝❡☎☎❛r② ✄♦r t❤❡ ☎❛✄❡ ❛♥❞ ❡✄✄✐❝✐❡♥t

♦✆❡r❛t✐♦♥ ♦✄ ❡✟✉✐✆✝❡♥t✳ ●r❛❞✐♥❣ ❛❝t✐✈✐t✐❡☎ ✇✐✂✂ ✁❡ ✝✐♥✐✝✐③❡❞ ✐♥ ✇❡t✂❛♥❞

❛r❡❛☎✳ ❚♦ t❤❡ ❡①t❡♥t ✆♦☎☎✐✁✂❡✱ t❤❡ ❞✐☎t✉r✁❛♥❝❡ ✇✐✂✂ ✁❡ r❡☎tr✐❝t❡❞ t♦ ♦♥✂② t❤❛t



 275MW RIAU GAS-FIRED 
COMBINED CYCLE 

POWER PLANT PROJECT 
MEDCO RATCH POWER RIAU 

 

 

 

 

 

 

Document Number Title Rev Date Page 

CPM – CON – CEP - 001 Construction Execution Plan 1 19-Des-17 
40 of 
115 

♥❡�❡✁✁❛r② ✥♦r ✂❤❡ ♣✐♣❡ ❞✐✂�❤ ❛♥❞ ❛♥② ❛��❡✁✁ r♦❛❞✁ ❛❞❥❛�❡♥✂ ✂♦ ✂❤❡ ❞✐✂�❤✱
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❆��

❡✁✉✐♣♠❡✂t s✄❛�� ✄❛☎❡ ☎❛�✐❧ ✆❡rt✐✝✐✆❛t❡s ✥✄✐✆✄ ✥✐�� ✞❡ ❛tt❛✆✄❡❧ t♦ t✄❡ P❡r♠✐t t♦

❲♦r✟ ✠P❚❲✮✳

✶✡☛☞ ✌✍✎✏ ✑✒✓✔✍♥❣ ✒♥✕ ✖✗✘✍♥❣✍♥❣ ✙✏✗❤✚✕

✛✜✳✸✳✛ ✌✘✏✎✒✘✒✗✍✚♥ ✢✚✘❦✣

❚✄❡ ❛r❡❛s ✐✂ ✥✄✐✆✄ t✄❡ ♣✐♣❡ ♠❛t❡r✐❛�s ✥✐�� ✞❡ ♣�❛✆❡❧ s✄❛�� ✞❡ ✆�❡❛✂❡❧❞ ✆�❡❛r❡❧

❛✂❧ ✆♦♠♣❛✆t❡❧ ✠✐✝ ✂❡✆❡ss❛r②✮ ✝r♦♠ ❡✤✐st✐✂✦ ♦✞st❛✆�❡s✳

❆�� ♣✐♣❡s s✄❛�� ✞❡ st❛✆✟❡❧ ❛t st♦✆✟ ②❛r❧ ♦✂ ❡❛rt✄ ❡♠✞❛✂✟♠❡✂t ✥✐t✄ s❛✂❧ ✞❛✦s

✉✂❧❡r✂❡❛t✄ t✄❡ ♣✐♣❡s✳

❋�❛t✞❡❧ tr❛✐�❡r ✥✐�� ✞❡ ✉s❡❧ ✝♦r t✄❡ ♣✐♣❡ tr❛✂s♣♦rt❛t✐♦✂✳ ✧t ✥✐�� ✞❡ ❡✁✉✐♣♣❡❧ ✥✐t✄ ✸

✠t✄r❡❡✮ r♦✥s ♦✝ ✥♦♦❧❡✂ ✞�♦✆✟ s✉♣♣♦rts ❛t ❛♣♣r♦✤✳ ★ ♠ ❧✐st❛✂✆❡s ❛♣❛rt✳ ❚✄r❡❡

s✉♣♣♦rts ✥✐�� ✞❡ ♣r♦☎✐❧❡❧ t♦ ♣r❡☎❡✂t s✐✦✂✐✝✐✆❛✂t ❧❡✝�❡✆t✐♦✂ ♦✝ t✄❡ ♣✐♣❡s ❧✉r✐✂✦

tr❛✂s♣♦rt❛t✐♦✂✳ ❚✄❡ tr❛✐�❡r ✉s❡❧ ✝♦r ♣✐♣❡ tr❛✂s♣♦rt❛t✐♦✂ s✄❛�� ✞❡ ♦✝ s✉✝✝✐✆✐❡✂t

�❡✂✦t✄ t♦ ❡�✐♠✐✂❛t❡ ❡✤✆❡ss✐☎❡ ♦☎❡r✄❛✂✦ ♦✝ t✄❡ ♣✐♣❡✳ ❚✄❡ r❡❛r ✥✐✂❧♦✥ ♣❛✂❡� ♦✝

t✄❡ tr✉✆✟ ✆❛✞✐✂ s✄❛�� ✞❡ ♣r♦t❡✆t❡❧ ✥✐t✄ ❛♣♣r♦♣r✐❛t❡ ✄❡❛❧ ✞♦❛r❧ t✄❛t ✝✉��② ✆♦☎❡rs

t✄❡ r❡❛r ♣❛✂❡�✳ ✩❡❛❧ ✞♦❛r❧ r❛✆✟ ✥✐�� ✞❡ ✐✂s♣❡✆t❡❧ ❛✂❧ ❛♣♣r♦☎❡❧ ♣r✐♦r t♦ ✉s❡ ♦✂

♣r♦❥❡✆t✳

❚✄❡ ♣✐♣❡ tr❛✂s♣♦rt❛t✐♦✂ r♦✉t❡ s✄❛�� ✞❡ ❛s ♣❡r t✄❡ ❚r❛✝✝✐✆ ▼❛✂❛✦❡♠❡✂t P�❛✂ ❛✂❧

❛♣♣r♦☎❡❧ ✞② t✄❡ ✪▲✧■◆❚ ♣r✐♦r t♦ tr❛✂s♣♦rt✐✂✦ t✄❡ ♣✐♣❡ t♦ ❡❛✆✄ ♣✐♣❡ �♦✆❛t✐♦✂✳

Pr✐♦r t♦ t✄❡ st❛rt ♦✝ ✄❛✉�✐✂✦❞ ❛ s✉r☎❡② ✥✐�� ✞❡ ♣❡r✝♦r♠❡❧ t♦ ✐❧❡✂t✐✝② ✆�❡❛r❛✂✆❡

r❡str✐✆t✐♦✂s✳ ✪♦rr❡✆t✐☎❡ ♠❡❛s✉r❡s ✥✐�� ✞❡ t❛✟❡✂ ❛s r❡✁✉✐r❡❧✳

❚✄❡ ♣✐♣❡ s✄❛�� ✞❡ ✐✂s♣❡✆t❡❧ ✝♦r ❧✐♠❡✂s✐♦✂s❞ ✆♦❛t✐✂✦ ✆♦✂❧✐t✐♦✂s ❛✂❧ ❧❛♠❛✦❡s

✞❡✝♦r❡ ❛✂❧ ❛✝t❡r t♦ ✞❡✐✂✦ ✞r♦✉✦✄t t♦ t✄❡ s✐t❡✳

✛✜✳✸✳✜ ✫✍❢✗✍♥❣ ✢✚✘❦✣

❆�� �✐✝t✐✂✦ ❡✁✉✐♣♠❡✂t ❛✂❧ s�✐✂✦s s✄❛�� ✞❡ s✉✞❥❡✆t t♦ t❡st✐✂✦✴✆❡rt✐✝✐✆❛t✐♦✂ ❛✂❧

r❡✦✉�❛r ✐✂s♣❡✆t✐♦✂ ✠❧❛✐�②✮ ♣r✐♦r t♦ ✉s❡✳ ❆❧❡✁✉❛t❡ ✆♦�♦r ✆♦❧✐✂✦✴♠❛r✟✐✂✦ ♦✝ t✄❡

❡✁✉✐♣♠❡✂t s✄❛�� ✞❡ ♣r♦☎✐❧❡❧❀ ✦r❡❡✂ ✝♦r ✦♦♦❧ ✆♦✂❧✐t✐♦✂ ❛✂❧ r❡❧ ✝♦r ✞r♦✟❡✂✳ ❘❡❧

t❛✦✦❡❧ ❡✁✉✐♣♠❡✂t✴t♦♦�s ✥✐�� ✞❡ r❡♠♦☎❡❧ ✝r♦♠ t✄❡ ❥♦✞ s✐t❡✳

P✐♣❡ ♠❛② ✞❡ �✐✝t❡❧ ✉s✐✂✦ ❡✂❧ ✄♦♦✟s ♦r str❛♣s✬

- ✧✝ ❡✂❧ ✄♦♦✟s ❛r❡ ✉s❡❧❞ t✄❡② s✄❛�� ✞❡ ♠❛❧❡ ♦✝ ❛�✉♠✐✂✉♠ ♦r ♦t✄❡r ✪▲✧■◆❚

❛♣♣r♦☎❡❧ ♠❛t❡r✐❛�

✭✯ ❊◗✰✱✲✵❊✭✷ ✹❊❙❈✺✱✲✷✱❖✭
◗✷✻

✰✼✽✾ ✺✿❁❂❃❄

❅ ❊①❝❂❇❂✾✯❃ ❉ ✿❂❝● ❍❏❃✿❂❑

❉ ❯❱❳❳❑✯③✿❃ ❅ ✯❏✾✽✯✼❂❳

❨ ✷✯✾❂❳ ❍✾❂✾✽✯✼ ❩❍❱❃❇✿❬ ✿q❱✽❏❁✿✼✾❭ ❅ ✿❂❝● ❍❏❃✿❂❑

❪ ✵✽✼✽ ❫❱❍ ❅ ✿❂❝● ❍❏❃✿❂❑

❴ ❵❂✼❑ ✾✯✯❳❍ ❩❍●✯❇✿❳❜ ●✯✿❜ ✿✾❝❭ ❂❍ ❃✿q❱✽❃✿❑

✈ ✹❱❁❏ ✾❃❱❝❄ ❂❍ ❃✿q❱✽❃✿❑
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- ■❢ ✥�❢t�✐❣ ✁tr❛♣✁ ❛r❡ ✂✁❡❞ t❤❡② ✁❤❛✥✥ ❧❡ ✄❛❞❡ ☎❢ ✐☎✐✲❛❧r❛✁�✈❡ ✄❛t❡r�❛✥ ✁✂❝❤ ❛✁

✐②✥☎✐ ✆❡❧❧�✐❣

❈❡rt�❢�❡❞ ✁♣r❡❛❞❡r ❧❛r ✄❛② ❧❡ ✂✁❡❞ t☎ ✄❛�✐t❛�✐ t❤❡ ❛✐❣✥❡ ❧❡t✆❡❡✐ t❤❡ ♣�♣❡ ❛✐❞

t❤❡ ✁tr❛♣✴✁✥�✐❣✴❤☎☎❦ t☎ ❣r❡❛t❡r t❤❛✐ ✝✵ ❞❡❣r❡❡✁✳

❆✥✥ ♣�♣❡✁ ✁❤❛✥✥ ❧❡ ♣�❝❦❡❞ ✂♣ ❝✥❡❛r ☎❢ t❤❡ ❣r☎✂✐❞ ✆�t❤☎✂t ❞r❛❣❣�✐❣✳ P�♣❡✁ ✁❤❛✥✥ ✐☎t

❧❡ ✁✂❧❥❡❝t❡❞ t☎ �✄♣❛❝t ☎r ❥❛rr�✐❣✳ ✞❤❡✐ ❝r❛✐❡✁ ☎r ✁�❞❡ ❧☎☎✄✁ ❛r❡ ✂✁❡❞✱ t❛❣ ✥�✐❡✁

✁❤❛✥✥ ❧❡ ✂✁❡❞ ❢☎r ❣✂�❞�✐❣ t❤❡ ✥☎❛❞✳

▲�❢t�✐❣ ❝❛✥❝✂✥❛t�☎✐✁✱ ❛rr❛✐❣❡✄❡✐t✁✱ ❛✐❞ ❞r❛✆�✐❣✁ ✁❤❛✥✥ ❧❡ ♣r❡♣❛r❡❞ ❧② ❈P▼✱ r❡❢❡r

t☎ ❛❝t✂❛✥ ✁�t❡ ❝☎✐❞�t�☎✐ ❛✐❞ ✁✂❧✄�tt❡❞ ❛✁ ❛tt❛❝❤✄❡✐t ☎✐ ♣❡r✄�t t☎ ✆☎r❦✳

✶✟✳✸✳✸ ✠✡☛☞ ✌✍✉✎✡♥✏ ✍♥✑ ✒✓✔✡♥✏✡♥✏ ✒☞✓✉☛

❋r☎✄ t❤❡ ✄❛�✐ ♣�♣❡ ②❛r❞✱ ♣�♣❡✁ ✆�✥✥ ❧❡ tr❛✐✁♣☎rt❡❞ t☎ t❤❡ t❡✄♣☎r❛r② ✥❛②❞☎✆✐

❛r❡❛✳ ❋r☎✄ t❡✄♣☎r❛r② ✥❛②❞☎✆✐ ♣�♣❡ ✁❤❛✥✥ ❧❡ ✁tr✂✐❣ t☎ ❡❛❝❤ ✁♣r❡❛❞ ✆�t❤ r❡✕✂�r❡❞

❡✕✂�♣✄❡✐t ✁✂❝❤ ❛✁ ✖�❞❡ ❧☎☎✄ ❛✐❞✴☎r ♣�♣❡ ❝❛rr�❡r✳

❚☎ ✁t❛rt ♣�♣❡ ❤❛✂✥�✐❣ ❛✐❞ ✁tr�✐❣�✐❣ ❛❝t�✈�t�❡✁✱ ❢☎✥✥☎✆�✐❣ ❛❝t�✈�t② ✁❤❛✥✥ ❧❡

❝☎✐❞✂❝t❡❞✿

✶✳ ❊✐✁✂r❡ t❤❛t PP❊ �✁ ❛✈❛�✥❛❧✥❡ ❛✐❞ ✆☎r✐ ❝☎rr❡❝t✥② ♣r�☎r t☎ ✁t❛rt ☎❢ ❛✐② ✆☎r❦�✐❣

❛❝t�✈�t�❡✁✳

✟✳ P❡r❢☎r✄ Pr❡✲❥☎❧ ✄❡❡t�✐❣✱ ❛tt❡✐❞❡❞ ❧② ❛✥✥ t❤❡ ♣❡r✁☎✐✐❡✥ �✐✈☎✥✈❡❞✳

✸✳ ✖✂♣❡r✈�✁☎r ✁❤❛✥✥ ❡✐✁✂r❡ t❤❛t ❛✥✥ ✆☎r❦❡r✁ ❤❛✈❡ t❤❡ ❛♣♣r☎♣r�❛t❡ �✐❞✂❝t�☎✐ ❛✐❞

tr❛�✐�✐❣✳

✹✳ ❚❤❡ ✖✂♣❡r✈�✁☎r ✁❤❛✥✥ ❝✥❡❛r✥② ❡①♣✥❛�✐ t❤❡ ✆☎r❦ ♣❡r✄�t ❛✐❞ ✗✖❆ t☎ ❛✥✥ ♣❡r✁☎✐✐❡✥

�✐✈☎✥✈❡❞ �✐ t❤❡ ✆☎r❦✳

✺✳ ✞☎r❦❡r✁ ✆�✥✥ ♣❛rt�❝�♣❛t❡ �✐ ✂♣❞❛t�✐❣ ☎r ✄☎❞�❢②�✐❣ t❤❡ ✗✖❆ t☎ ✄❡❡t ❛❝t✂❛✥

✆☎r❦ ❝☎✐❞�t�☎✐✁✳

✝✳ ❈❤❡❝❦ t❤❡ ❡✕✂�♣✄❡✐t ❛✐❞ t☎☎✥✁ t☎ ❧❡ ✂✁❡❞✘ ❛✐② ❞❛✄❛❣❡❞ ❡✕✂�♣✄❡✐t✁ ❛✐❞

t☎☎✥✁ ✁❤❛✥✥ ❧❡ t❛❣❣❡❞ ☎r r❡♣❛�r❡❞ ♣r�☎r t☎ ✂✁❡ ☎r r❡♣✥❛❝❡❞✳

✼✳ ✖❡t✲✂♣ ✭�❢ ✐❡❝❡✁✁❛r②✮ ❧❛rr�❡r✱ ✁�❣✐❛❣❡✱ ❛✐❞ ✆❛r✐�✐❣ ✁�❣✐ ❛t ✆☎r❦�✐❣ ❛r❡❛✳

❆❢t❡r ❛✥✥ ♣r❡♣❛r❛t�☎✐✁ ❛r❡ ❝☎✄♣✥❡t❡❞✱ ♣�♣❡ ❤❛✂✥�✐❣ ❛❝t�✈�t�❡✁ ❝❛✐ ❧❡ ✁t❛rt❡❞ ✭P�♣❡

▲☎❛❞�✐❣ ✙ ✚✐✥☎❛❞�✐❣✱ ❚r❛✐✁♣☎rt❛t�☎✐ ☎❢ P�♣❡✱ ❚r❛✐✁❢❡rr�✐❣ ❛✐❞ ✖tr�✐❣�✐❣✮✳ ✞❤❡✐

❢�✐�✁❤❡❞ ✆☎r❦ t�✄❡ ☎✐ ❛ ❞❛②✱ ♣✥❛❝❡ ❛✥✥ t❤❡ ❡✕✂�♣✄❡✐t ❛✐❞ t☎☎✥✁ �✐ ❛ ♣r☎♣❡r ❛✐❞

t�❞② ♣☎✁�t�☎✐ ☎✐ ✁�t❡✱ ✁❤✂t ❞☎✆✐ ❛✐❞ ✁❡❝✂r❡ ❛✥✥ ❡✕✂�♣✄❡✐t✴t☎☎✥✁ ❝☎rr❡❝t✥②✳

✖✂♣❡r✈�✁☎r ✁❤❛✥✥ ✁✂❧✄�t ✐❡❝❡✁✁❛r② r❡♣☎rt ☎r ❞☎❝✂✄❡✐t t☎ ✛❈ �✐✁♣❡❝t☎r ❢☎r

❢✂rt❤❡r ❞❛t❛ ♣r☎❝❡✁✁�✐❣✳

✖❡❝✂r�t② ✁❤❛✥✥ ♣❛tr☎✥ t❤❡ ❥☎❧ ✁�t❡ r❡❣✂✥❛r✥② t☎ ❦❡❡♣ t❤❡ ✆☎r❦�✐❣ ❛r❡❛ ❢r❡❡ ❢r☎✄

✐☎✐✲❛✂t❤☎r�③❡❞ ♣❡r✁☎✐✁ ❛✐❞ ✥☎❝❛✥ ❝☎✄✄✂✐�t②✱ ❛✐❞ t☎ ♣r❡✈❡✐t ♣r☎♣❡rt② ✥☎✁✁✳
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✶�✁✸✁✹ P✐♣❡ ✥♦❛❞✐♥✂

❊q✄☎✆♠✝✞t ✟✝t✄✆ ☎✟ ☎❧❧✄✟tr✠t✝✡ ☛✞ ✠tt✠❝❤♠✝✞t ✡r✠✇☎✞❣ ♠✠①☎♠✄♠ ✶✵ ✆☎✆✝✟ ❝✠✞ ☞✝

❧☛✠✡✝✡ ☛✞ ✠ tr✠☎❧✝r✁

❉✄r☎✞❣ ❧☛✠✡☎✞❣ ✠✞✡ ✄✞❧☛✠✡☎✞❣ ✠❝t☎✈☎t☎✝✟✱ ☛✞❧② t❤✝ ✌☎❣❣✝r ♠✠② ❣☎✈✝ ☎✞✟tr✄❝t☎☛✞✟ t☛

t❤✝ ❝r✠✞✝ ☛✆✝r✠t☛r✁

❚r✄❝❦✟ ✟❤✠❧❧ ☞✝ ✆r☛❤☎☞☎t✝✡ ✍r☛♠ ☞✠❝❦☎✞❣ ✄✆✁

▲☎✍t☎✞❣ ☛✍ ✆☎✆✝✟ ✟❤✠❧❧ ✄✟✝ ✆☎✆✝ ❤☛☛❦✟ ✇☎t❤ ✆r☛t✝❝t☎✈✝ ✆✠✡✡☎✞❣ t☛ ✆r✝✈✝✞t ✡✠♠✠❣✝

☛✞ t❤✝ ✆☎✆✝ ☞✝✈✝❧✁ ❚✠❣ ❧☎✞✝✟ ✟❤✠❧❧ ☞✝ ✠tt✠❝❤✝✡ ☛✞ ☞☛t❤ ✝✞✡✟ ☛✍ t❤✝ ✆☎✆✝ t☛ ✝✞✠☞❧✝

❣✄☎✡✠✞❝✝ ☛✍ t❤✝ ✆☎✆✝ ✡✄r☎✞❣ ❧☎✍t☎✞❣ ☛✆✝r✠t☎☛✞✟✁ ✳✞✝ ♠✠✞ ✟❤✠❧❧ ☞✝ ✠✟✟☎❣✞✝✡ t☛ ✝✠❝❤

t✠❣ ❧☎✞✝✁ ✌✄☞☞✝r ✟tr☎✆ ✟❤✠❧❧ ☞✝ ☎✞✟t✠❧❧✝✡ ☞✝t✇✝✝✞ t❤✝ ✆☎✆✝✟ t☛ ✝❧☎♠☎✞✠t✝ ✡☎r✝❝t

❝☛✞t✠❝t ☛✍ ✆☎✆✝ ☎✞✟✄❧✠t☎☛✞✁

✎r☎☛r t☛ t❤✝ tr✠☎❧✝r ❧✝✠✈☎✞❣ ✍r☛♠ t❤✝ ✟t☛❝❦ ②✠r✡✱ t❤✝ ◗❈ ✏✞✟✆✝❝t☛r ✟❤✠❧❧ ❝❤✝❝❦ ✠✞✡

r✝❝☛r✡✿ ✆☎✆✝ ✞✄♠☞✝r✱ ❤✝✠t ✞✄♠☞✝r✱ ✠✞✡ ❧✝✞❣t❤ ✠✞✡ ✠❧✟☛ t☛ ✆r✝✆✠r✝ ✆☎✆✝ ✡✠♠✠❣✝

r✝✆☛rt✁ ❉✠♠✠❣✝✡ ✆☎✆✝ ✇☎❧❧ ☞✝ q✄✠r✠✞t☎✞✝✡✁

▲☛✠✡✝✡ ✆☎✆✝ ☛✞t☛ t❤✝ tr✠☎❧✝r ✟❤✠❧❧ ☞✝ ❧✠✟❤✝✡ ✇☎t❤ ✆✠✡✡✝✡ ❧✠✟❤☎✞❣ ♠✠t✝r☎✠❧ ✟✄❝❤ ✠✟

❧✠✟❤☎✞❣ ☞✝❧t ✠✞✡ t❤✝ ❧✠✟❤☎✞❣ ✟❤✠❧❧ ☞✝ t❤☛r☛✄❣❤❧② ☎✞✟✆✝❝t✝✡ ✠✞✡ ✟✄✍✍☎❝☎✝✞t❧②

t☎❣❤t✝✞✝✡ ✆r☎☛r t☛ ✠✞② ❧☛✠✡✝✡ tr✠☎❧✝r ♠☛✈✝♠✝✞t✁ ✑tr✠✆ t☎❣❤t✝✞☎✞❣ ✡✝✈☎❝✝✟ ✟❤✠❧❧

✞☛t ❝☛♠✝ ☎✞t☛ ❝☛✞t✠❝t ✇☎t❤ ❝☛✠t✝✡ ✆☎✆✝ ✟✄r✍✠❝✝✁

❋❧✠❣♠✠✞ ✟❤✠❧❧ ☞✝ ✡✝✆❧☛②✝✡ t☛ ♠☛✞☎t☛r ✠✞✡ ❣✄☎✡✝ tr✠✍✍☎❝ ✡✄r☎✞❣ tr✠☎❧✝r ✠✞✡ ❤✝✠✈②

✝q✄☎✆♠✝✞t ☛✆✝r✠t☎☛✞✟✁

✶�✁✸✁✺ ✒✓❛♥✔♣♦✓✕❛✕✐♦♥ ♦✖ P✐♣❡

❆✍t✝r t❤✝ ◗❈ ✏✞✟✆✝❝t☛r ❤✠✟ ☎✞✟✆✝❝t✝✡ ✠✞✡ r✝❝☛r✡✝✡ t❤✝ ✆☎✆✝ ❧☛✠✡☎✞❣

❝☛✞✍☎❣✄r✠t☎☛✞✱ ✠✞✡ ❝❤✝❝❦✟ ☛✞ t❤✝ ❧✠✟❤☎✞❣ ☛✞ tr✠☎❧✝r ❤✠✈✝ ☞✝✝✞ ❝☛♠✆❧✝t✝✡✱ t❤✝

tr✠☎❧✝r ☎✟ ✠❧❧☛✇✝✡ t☛ tr✠✈✝❧ ✍r☛♠ t❤✝ ✆☎✆✝ ②✠r✡ t☛ ✡✝✟t☎✞✠t☎☛✞✁ ✎☎✆✝ ✟❤✠❧❧ ✞☛t

☛✈✝r❤✠✞❣ tr✄❝❦ ☞✝✡ ☞② ♠☛r✝ t❤✠✞ ✶✁� ♠✁ ❋r☛♠ ♠✠☎✞ ✟t☛❝❦ ✆☎❧✝✱ t❤✝ ✆☎✆✝ ✇☎❧❧ ☞✝

tr✠✞✟✆☛rt✝✡ t☛ ✝✠❝❤ ❧☛❝✠t☎☛✞ ✠✞✡ t✝♠✆☛r✠r② ✍☛r ✟tr☎✞❣☎✞❣✁ ❈✎▼ ✟❤✠❧❧ ☛✞❧② ✄✟✝ t❤✝

✠✆✆r☛✈✝✡ r☛✄t✝ ✍☛r ✆☎✆✝ tr✠✞✟✆☛rt✠t☎☛✞✁ ❆✞② ☛t❤✝r r☛✄t✝ t☛ ☞✝ ✄✟✝✡ ✍☛r ✆☎✆✝

tr✠✞✟✆☛rt✠t☎☛✞ ✟❤✠❧❧ ☞✝ ✆r☛✆☛✟✝✡ t☛ t❤✝ ❈▲✏❊◆❚ ✍☛r ✠✆✆r☛✈✠❧✁

✳✞ t❤✝ ✌✳❲✱ ✆r☛✆✝r ✟☎❣✞✠❣✝ ✇☎❧❧ ☞✝ ☎✞✟t✠❧❧✝✡ t❤✝ tr✠✍✍☎❝ ✍❧☛✇ ✍☛r ✆☎✆✝ tr✠☎❧✝r ✍❧☛✇

☛✍ t❤☎✟ r☛✄t✝ ✟❤✠❧❧ ☞✝ ✟✄❝❤ t❤✠t r✝✈✝r✟☎✞❣ ✇☎❧❧ ☞✝ ✞☛t r✝q✄☎r✝✡✁

✏✍ t❤✝ tr✠✞✟✆☛rt✠t☎☛✞ tr✠☎❧✝r ☛r ✆☎✆✝ ❝✠rr☎✝r ❝✠✞✗t ✠❝❝✝✟✟ t❤✝ ✞✝✇ ✆☎✆✝❧☎✞✝ ✌✳❲

✡✄✝ t☛ t❤✝ ❧☎♠☎t✠t☎☛✞ ☛✍ ✠❝❝✝✟✟ r☛✠✡ t❤✝ ✆☎✆✝ ✇☎❧❧ ☞✝ ❧☛✠✡✝✡ t☛ ✟♠✠❧❧ ✆☎✆✝ ❝✠rr☎✝r

t☛ tr✠✞✟✍✝r t❤✝ ✆☎✆✝ ✍r☛♠ ✞✝✠r✝✟t ✠❝❝✝✟✟ t☛ t✝♠✆☛r✠r② ✟t☛❝❦ ✆☎❧✝ ✠t ✆☎✆✝❧☎✞✝

✌✳❲✁
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■� t❤❡ ❘❖❲ ❝♦♥❞✐t✐♦♥ ✐s ❝❛♥ ❜❡ ❡♥t❡✁❡❞ ❜② t❤❡ ♣✐♣❡ t✁❛✐❧❡✁ ❡s♣❡❝✐❛❧❧② ❞✉✁✐♥❣ ❞✁②

s❡❛s♦♥✱ t✁❛✐❧❡✁ t✉✁♥ ♦✈❡✁ ❛✁❡❛ ✐♥ t❤❡ ❘❖❲ ✥✐❧❧ ❜❡ ♣✁❡♣❛✁❡❞ ❛t ❛ ♠✐♥✐♠✉♠ ✂✵✵♠

✐♥t❡✁✈❛❧ ♦✁ ❛t t❤❡ ✁❡✄✉✐✁❡❞ ❧♦❝❛t✐♦♥ ❜② t❤❡ ❝❧❡❛✁✐♥❣ ❛♥❞ ❣✁❛❞✐♥❣ ❝✁❡✥✳

✶☎✳✸✳✻ P✆✝✞ ✟✠✡☛☞✌✆✠✍

❲❤❡♥ t❤❡ ♣✐♣❡ ❛✁✁✐✈❡❞ t♦ ❞❡st✐♥❛t✐♦♥ t❡♠♣♦✁❛✁② st♦❝❦ ❛✁❡❛✱ t❤❡ ♣✐♣❡ s❤❛❧❧ ❜❡

✉♥❧♦❛❞❡❞ ✉s✐♥❣ s✐❞❡ ❜♦♦♠ ♦✁ ❝✁❛♥❡ ♣✁❡♣❛✁❡❞ ♦♥ t❤❛t ❛✁❡❛✳

✎✐♣❡ ②❛✁❞s s❤❛❧❧ ❤❛✈❡ s✉✐t❛❜❧❡ ❞✁❛✐♥❛❣❡ ❛♥❞ s❤❛❧❧ ❜❡ ❤♦✁✐③♦♥t❛❧ t♦ ❛✈♦✐❞ ♣✐♣❡

✁♦❧❧✐♥❣ ♦�� ❞♦✥♥❤✐❧❧ s❧♦♣❡s✳

✶☎✳✸✳✼ ❙✏r✆✠✍✆✠✍

❊①❝❡♣t ✐♥ s♣❡❝✐❛❧ ❝✐✁❝✉♠st❛♥❝❡✱ st✁✐♥❣✐♥❣ ✥✐❧❧ ❜❡ ♣❡✁�♦✁♠❡❞ ♣✁✐♦✁ t♦ t✁❡♥❝❤

❡①❝❛✈❛t✐♦♥✳ ■♥ s❡❝t✐♦♥s ✥❤❡✁❡ ✁♦❝❦ ❜✁❡❛❦✐♥❣ ✥✐❧❧ ❜❡ ♥❡❝❡ss❛✁② ♣✐♣❡s ✥✐❧❧ ❜❡

♣❧❛❝❡❞ ✥✐t❤ ❛ ❞✐st❛♥❝❡ ✻ ♠ �✁♦♠ ❝❡♥t❡✁❧✐♥❡ ✁♦❝❦ ❜✁❡❛❦✐♥❣✳

❲❤❡♥ ❧✐�t✐♥❣ t❤❡ ♣✐♣❡ ♦�� t❤❡ ♣✐♣❡ ❝❛✁✁✐❡✁ ❛t �❛✁ s✐❞❡✱ ♣✐♣❡ ❝❛✁✁✐❡✁ ♦♣❡✁❛t♦✁ s❤❛❧❧

❜❡ ❧❡❛✈❡ t❤❡ ♣✐♣❡ ❝❛✁✁✐❡✁ ❝❛❜✐♥ ❛t t❤❡ ♠♦♠❡♥t s✐♥❝❡ t❤❡ ❜♦♦♠ ♦� t❤❡ s✐❞❡ ❜♦♦♠s

❛✁❡ ❝✁♦ss ♦✈❡✁ t❤❡ ❝❛❜✐♥✳

✑✐❞❡ ❜♦♦♠ ❛♥❞✴♦✁ ♣✐♣❡ ❝❛✁✁✐❡✁ ✒♦♥ ♠✉❞❞② s♦✐❧ ❝♦♥❞✐t✐♦♥✮ ♠❛② ❜❡ ✉t✐❧✐③❡❞ �♦✁

✉♥❧♦❛❞✐♥❣ ❛♥❞ st✁✐♥❣✐♥❣ ♦♣❡✁❛t✐♦♥✳ ✎✐♣❡ s❤❛❧❧ ❜❡ st✁✉♥❣ ✐♥ ❧✐♥❡ ✁❡❛❞② �♦✁ s❡t ✉♣

❛♥❞ ✥❡❧❞✐♥❣ ✥✐t❤ ♣✐♣❡ ❡♥❞s ♦��s❡t✳

❆ ❜❡✈❡❧ ❝♦✈❡✁ s❤❛❧❧ ❜❡ ✐♥st❛❧❧❡❞ t♦ ❛✈♦✐❞ ❜❡✈❡❧ ❞❛♠❛❣❡✳ ✓♦ ♣✐♣❡ ♦✁ ♦t❤❡✁ ♠❛t❡✁✐❛❧

s❤❛❧❧ ❜❡ st✁✉♥❣ ❛❧♦♥❣ t❤❡ ❘❖❲ ❜❡�♦✁❡ ❛❧❧ ❝❧❡❛✁✐♥❣ ❛♥❞ ❣✁❛❞✐♥❣ ♦♣❡✁❛t✐♦♥s ❤❛✈❡

❜❡❡♥ ❝❛✁✁✐❡❞ ♦✉t ♦♥ t❤❡ ❛✁❡❛ ♦� ♣✐♣❡ t♦ ❜❡ st✁✉♥❣✳

✎✐♣❡ s❤❛❧❧ ❜❡ s✉♣♣♦✁t❡❞ ❜② ♣❧❛❝✐♥❣ ❡❛✁t❤ ❡♠❜❛♥❦♠❡♥t ✥✐t❤ ❛ s❛♥❞❜❛❣✳

❉✉✁✐♥❣ ♣✐♣❡ ❤❛✉❧ ❛♥❞ st✁✐♥❣✐♥❣ ♦♣❡✁❛t✐♦♥s✱ s♣❡❝✐❛❧ ❛tt❡♥t✐♦♥ s❤❛❧❧ ❜❡ ❣✐✈❡♥ t♦ t❤❡

�♦❧❧♦✥✐♥❣✿

✔ ▼✐♥✐♠✐③❡ ♦✈❡✁❧❛♣ ♦� t❤❡ ♣✐♣❡❀ ❧❡❛✈❡ ✁❡✄✉✐✁❡❞ ❣❛♣s �♦✁ ♦t❤❡✁ ❛❝❝❡ss✳

✔ ❆✈♦✐❞ ❛♥② ❞❛♠❛❣❡ t♦ ♣✐♣❡ ❝♦❛t✐♥❣ ♦✁ ✐♥s✉❧❛t✐♦♥✳

✔ ❘♦❛❞ ❛❝❝❡ss ✐s ♠❛✐♥t❛✐♥❡❞ ✁❡❧❛t✐✈❡❧② �❧❛t✳

✔ ❚❤❡ ♣✐♣❡ s❤❛❧❧ ❜❡ st✁✉♥❣ ✐♥ ❛ ♠❛♥♥❡✁ t❤❛t ❝❛✉s❡s t❤❡ ❧❡❛st ✐♥t❡✁�❡✁❡♥❝❡ ✥✐t❤

t❤❡ ♥♦✁♠❛❧ ❧❛♥❞ ✉s❡✳

✔ ●❛♣s s❤❛❧❧ ❜❡ ❧❡�t ❛t ✐♥t❡✁✈❛❧s t♦ ♣❡✁♠✐t t❤❡ ♣❛ss❛❣❡ ♦� �❛✁♠ st♦❝❦ ❛♥❞

❡✄✉✐♣♠❡♥t✳ ❚❤❡ ❣❛♣s ✥✐❧❧ ❜❡ ❝❧♦s❡❞ ❛♥❞ t❡♠♣♦✁❛✁② ❛❝❝❡ss ✥❛② s✉❝❤ ❛s

t❡♠♣♦✁❛✁② ✥♦♦❞❡♥ ❜✁✐❞❣❡ s❤❛❧❧ ❜❡ ✐♥st❛❧❧❡❞ ✥❤❡♥ t❤❡ ♣✐♣❡ ✐s ✥❡❧❞❡❞✳

✔ ❈❖✓❚❘❆❈❚❖❘ s❤❛❧❧ ♠❛❦❡ ♣✁♦✈✐s✐♦♥s �♦✁ ♣❛ss❛❣❡ ♦✁ ❝✁♦ss✐♥❣ �♦✁ ❛♥✐♠❛❧s✱

♠❛❝❤✐♥❡✁② ❛s ✥❡❧❧ ❛s ♥♦✁♠❛❧ s✐t❡ t✁❛��✐❝✳ ❚❤❡ ❣❛♣s ✥✐❧❧ ❜❡ ✁❡♣❧❛❝❡❞ ✥✐t❤

t❡♠♣♦✁❛✁② ❛❝❝❡ss ✥❛② ✥❤❡♥ t❤❡ ♣✐♣❡ ✐s ✥❡❧❞❡❞

✔ ✑t❛❝❦✐♥❣ ♦� ♣✐♣❡ ✐♥ t❤❡ ✥♦✁❦✐♥❣ ✥✐❞t❤ ✐s ♥♦t ❛❧❧♦✥❡❞✳
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❲❤❡�❡ ✁✐✁❡ ❤❛♥❞❧✐♥❣ ❛♥❞ ✥t�✐♥❣✐♥❣ ♥❡❛� ❛ ✁✉❜❧✐❝ �♦❛❞✱ ❛ ✂❧❛❣✄❛♥ ✥❤❛❧❧ ❜❡

❛✥✥✐❣♥❡❞ ♦♥ t❤❡ ☎♦❜ ✥✐t❡ ✇✐t❤ ✂❧❛❣✄❡♥ ♦♥ ❡❛❝❤ ❡♥❞ ♦✂ t❤❡ ✇♦�❦✐♥❣ ❛�❡❛✳ ❘♦❛❞

✄❛�❦❡�✥ ❛♥❞ ❜❛��✐❡� t❛✁❡ ✇✐t❤ ❝♦♥t�❛✥t ❝♦❧♦� ✥❤❛❧❧ ❜❡ ✐♥✥t❛❧❧❡❞ ♥❡❛� t❤❡ ✁✉❜❧✐❝

�♦❛❞✳

✶✆✳✸✳✽ ❊q✝✞♣♠✟✠✡

❈P▼ ✇✐❧❧ ✄♦❜✐❧✐③❡ t❤❡ ✂♦❧❧♦✇✐♥❣ ❡☛✉✐✁✄❡♥t t♦ ✁❡�✂♦�✄ t❤❡ ❤❛✉❧✐♥❣ ❛♥❞ ✥t�✐♥❣✐♥❣

❛❝t✐☞✐t✐❡✥ ✂♦� ❡❛❝❤ t❡❛✄ ❛✥ ✂♦❧❧♦✇✿

No Description 
Hauling Stringing 

Siak laydown Spread 1 Spread 2 

1 ❙✐❞❡❜♦♦✄✴❡①❝❛☞❛t♦�  2 unit 2 unit 

2 ❈�❛♥❡ ✆✌ ✍♦♥ 1 unit   

3 ❋❧❛t❜❡❞ ✍�❛✐❧❡� 4 unit   

4 ✍♦t❛❧ ❙t❛t✐♦♥  1 unit 1 unit 

5 P✐✁❡ ❙❦✐❞  1 unit 1 unit 

❆❧❧ ❡☛✉✐✁✄❡♥t ☞❛❧✐❞ ❝❡�t✐✂✐❝❛t❡✥ ✥❤❛❧❧ ❜❡ ✥✉❜☎❡❝t t♦ ❛tt❛❝❤❡❞ ♦♥ P❡�✄✐t t♦ ❲♦�❦

✭P✍❲✮✳

✎✏✑✒ ✓✞✡✲✝♣ ✔✠✕ ✖✞✠✟✲✝♣ ✗✟✘✕✞✠✙ ✚✟✡✛✜✕

✶✆✳✹✳✶ ✢✣✟✲✤✜✠✦✡✣✝✧✡✞✜✠ ✗✜✣★✦

✩ P�❡✁❛�❛t✐♦♥ ✇♦�❦✥ ✥❤❛❧❧ ❝♦✄✄❡♥❝❡ ✐♥ ❛❞☞❛♥❝❡ ♦✂ t❤❡ ✄❛✐♥ ❛❝t✐☞✐t②✳ ✪t✥ ✄❛✐♥

✁✉�✁♦✥❡ ✐✥ t♦ ✥❡t ✉✁ ❛♥❞ ♦�❣❛♥✐③❡ t❤❡ ❡☛✉✐✁✄❡♥t✱ ✄❛t❡�✐❛❧✥✱ t♦♦❧✥✱ ❛♥❞

✁❡�✥♦♥♥❡❧ �❡☛✉✐�❡❞ ✂♦� ✂✐t✫✉✁ ❛♥❞ ✇❡❧❞✐♥❣ ♦✂ t❤❡ ✁✐✁❡❧✐♥❡ ✉♥❞❡� ❡❛❝❤

✁❛�t✐❝✉❧❛� ✥✐t❡ ❝♦♥❞✐t✐♦♥✳

✩ ❋✐�✥t✱ t❤❡ ✁✐✁❡ ✇✐❧❧ ❜❡ ❛❧✐❣♥❡❞ ✐♥ ❛ ✥t�✐♥❣ ♦☞❡� ✥❛♥❞ ❜❛❣ ✥✉✁✁♦�t✥✳

✩ ❙❛✄❡ ❛✥ ❛❧❧ ♦t❤❡� ❧♦❝❛t✐♦♥✥✱ ❛ ❜❛��✐❝❛❞❡ ✇✐❧❧ ❜❡ ❞❡✁❧♦②❡❞ ❛�♦✉♥❞ t❤❡ ✇♦�❦✐♥❣

❛�❡❛ t♦ �❡✥t�✐❝t ❛❝❝❡✥✥ ♦♥❧② t♦ ✁❡�✥♦♥♥❡❧ ❞✐�❡❝t❧② ✐♥☞♦❧☞❡❞✳

✩ ✬♥✥✉�❡ t❤❛t t❤❡�❡ ✐✥ ❛ ✄✐♥✐✄✉✄ ✌✵ ❝✄ ❣�♦✉♥❞ ❝❧❡❛�❛♥❝❡ ❜❡t✇❡❡♥ t❤❡ ✁✐✁❡

❛♥❞ ❣�♦✉♥❞✳ P�❡✁❛�❡ ✇❡❧❞✐♥❣ ❝❛♥♦✁② ❛♥❞ ✐♥✥t❛❧❧ ❞✉�✐♥❣ ♦� ❛✂t❡� ✂✐t✫✉✁ ❤❛✥

❜❡❡♥ ❝♦✄✁❧❡t❡❞✳

✩ ✍❤❡ ❚❈ ✪♥✥✁❡❝t♦� ✭❲❡❧❞✐♥❣ ✪♥✥✁❡❝t♦�✮ ✥❤❛❧❧ ❝♦♥t�♦❧ ❛♥❞ ✐♥✥✁❡❝t t❤❡ ✇❡❧❞✐♥❣

✁�♦❝❡✥✥ ✐♥❝❧✉❞✐♥❣ ✁�❡✁❛�❛t✐♦♥ ✇♦�❦✥✱ ✂✐t✫✉✁✱ ❜❡☞❡❧✐♥❣✱ ❡t❝✳ ❆♥② ❞❡☞✐❛t✐♦♥

✂�♦✄ t❤❡ ❲P❙ ✥❤❛❧❧ ❜❡ �❡❝t✐✂✐❡❞ ❜❡✂♦�❡ ✇❡❧❞✐♥❣ ❝♦✄✄❡♥❝❡✄❡♥t✳

✩ ❆❧❧ ✇❡❧❞✐♥❣ ❡☛✉✐✁✄❡♥t ✥❤❛❧❧ ❜❡ ✐♥✥✁❡❝t❡❞ ❛♥❞ ❜❡ ✐♥ ❛ ❣♦♦❞ ❝♦♥❞✐t✐♦♥ ✁�✐♦� t♦

❜❡✐♥❣ ✄♦❜✐❧✐③❡❞ t♦ ✥✐t❡✳ ❲❤❡�❡ �❡☛✉✐�❡❞✱ ❡☛✉✐✁✄❡♥t ✥❤❛❧❧ ❜❡ ❝❛❧✐❜�❛t❡❞✳

✶✆✳✹✳✆ ✗✟✘✕✞✠✙ ❊✘✟✧✡✣✜✕✟ ✯✣✟✔✡♠✟✠✡

❆❧❧ ✇❡❧❞✐♥❣ ❡❧❡❝t�♦❞❡✥ ✥❤❛❧❧ ❜❡ ✥t♦�❡❞ ✐♥✥✐❞❡ ❛ ✇❛�❡❤♦✉✥❡ ✇✐t❤ ❝♦♥t�♦❧❧❡❞ �♦♦✄

t❡✄✁❡�❛t✉�❡ ❛♥❞ ❤✉✄✐❞✐t② ❛✥ ✁❡� ✄❛♥✉✂❛❝t✉�❡ �❡❝♦✄✄❡♥❞❛t✐♦♥✥✳
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❊❧�❝tr♦❞�s s❤❛❧❧ ✁� ♣r�♣❛r�❞ ✂♦r t❤� ✥�❧❞�r ❛s ♣�r t❤� r�q✄�st ✂r♦♠ t❤� ✥�❧❞☎✆❣

♦r ♠☎❞ �✆❞ s✄♣�r✈☎s♦r✳ ❊❛❝❤ t②♣� ♦✂ �❧�❝tr♦❞� ♠❛② ❤❛✈� ❛ ❞☎✂✂�r�✆t ✝☎✆❞ ♦✂

✁❛✝☎✆❣ ❛✆❞ ❤♦❧❞☎✆❣✞ ❞�♣�✆❞☎✆❣ ✄♣♦✆ ♠❛✆✄✂❛❝t✄r�❡s r�❝♦♠♠�✆❞❛t☎♦✆s✳

❚❤� �❧�❝tr♦❞� s❤❛❧❧ ✁� ❞☎r�❝t❧② ♣✄t ☎✆ t❤� q✄☎✈�r ❞�❧☎✈�r�❞ t♦ t❤� ✥�❧❞�r ✂♦r ✄s�✳

❚❤� q✄☎✈�r s❤❛❧❧ ✁� ♣❧✄❣❣�❞ ☎✆t♦ ❛ ❝❛✁❧� s♦❝✝�t ❛✆❞ t�♠♣�r❛t✄r� ☎s ♠❛☎✆t❛☎✆�❞

❛s ♣�r t❤� r�q✄☎r�♠�✆ts✳

❲❤�r� t❤� �❧�❝tr♦❞� ☎s ✆♦t r�q✄☎r�❞ t♦ ✁� ✁❛✝�❞ ✭❛s ♣�r ♠❛✆✄✂❛❝t✄r�❡s

r�❝♦♠♠�✆❞❛t☎♦✆✮❀ ❤�✆❝� ❝❛✆ ✁� ❞☎r�❝t❧② t❛✝�✆ ✂r♦♠ t❤� ♣❛❝✝❛❣☎✆❣✳ ❊✆s✄r� t❤❛t

t❤� ♣❛❝✝☎✆❣ ☎s ☎✆ ❣♦♦❞ ❝♦✆❞☎t☎♦✆ ✁�✂♦r� ✄s�✳

✶✟✳✹✳✸ ✠✡☛☞✐♥✌ ✍✎✏✑✡☞✉✎✡

❆❧❧ ✥�❧❞☎✆❣ ♣❛r❛♠�t�rs ❛✆❞ r�♣❛☎r ♣r♦❝�❞✄r�s ✂♦r t❤� r�❧�✈❛✆t ♠❛t�r☎❛❧s ❛✆❞

❛♣♣❧☎❝❛t☎♦✆s ❛r� ❝♦✆t❛☎✆�❞ ☎✆ t❤� ❝♦rr�s♣♦✆❞☎✆❣ ❛♣♣r♦✈�❞ ❲P❙ ❛✆❞ P◗❘✳ ❲P❙

❛✆❞ P◗❘ s❤❛❧❧ ✁� ☎✆ ❛❝❝♦r❞❛✆❝� ✥☎t❤ ❆P■ ✶✶✵✹ ❙t❛✆❞❛r❞ ❛✆❞ ✒▲■❊✓❚ s♣�❝☎✂☎❝❛t☎♦✆✳

❆♣♣r♦✈�❞ ❲P❙ s❤❛❧❧ ✁� ♣♦st�❞ ❛t �❛❝❤ ✥♦r✝ ❧♦❝❛t☎♦✆ ❛✆❞ s❤❛❧❧ ✁� r�❛❞☎❧②

❛✈❛☎❧❛✁❧� t♦ �❛❝❤ ✥�❧❞�rs✳

❚❤� ✥�❧❞☎✆❣ ✥♦r✝ s❤❛❧❧ ✁� ♣r♦t�❝t�❞ ✂r♦♠ ❛❞✈�rs� ✥�❛t❤�r ❝♦✆❞☎t☎♦✆s s✄❝❤ ❛s

✥☎✆❞ ❛✆❞ r❛☎✆✳ ❲�❧❞☎✆❣ s❤❛❧❧ ✆♦t ✁� ♣�r✂♦r♠�❞ ❞✄r☎✆❣ ❤�❛✈② r❛☎✆✳

❚❤� ✆✄♠✁�r ♦✂ ✥�❧❞�rs r�q✄☎r�❞ t♦ ♣r♦❞✄❝� ❛ ✥�❧❞ s❤❛❧❧ ✁� s✄✂✂☎❝☎�✆t ✂♦r ❧❛②☎✆❣

❛❧❧ ✁�❛❞s ❛s s♣�❝☎✂☎�❞ ☎✆ t❤� ❲P❙✳ ❖✆❧② ✥�❧❞�rs ✥❤♦ ❛r� q✄❛❧☎✂☎�❞ ✂♦r ❛♣♣r♦✈�❞

❲P❙ ❛✆❞ P◗❘ s❤❛❧❧ ♣�r✂♦r♠ t❤� ✥�❧❞☎✆❣ ♦♣�r❛t☎♦✆s✳

Pr�❝❛✄t☎♦✆s s❤❛❧❧ ✁� t❛✝�✆ ❞✄r☎✆❣ ✥�❧❞☎✆❣ t♦ �✆s✄r� t❤❛t ✆♦ �❧�❝tr☎❝❛❧ ❛r❝

str☎✝�s✴✁✄r✆s ♦❝❝✄r ♦✈�r ♣☎♣�❧☎✆� s✄r✂❛❝� ☎✆❝❧✄❞☎✆❣ ✂☎tt☎✆❣ �t❝✳

❆t t❤� ❞☎s❝r�t☎♦✆ ♦✂ t❤� ✒▲■❊✓❚✞ ❛r❝ str☎✝�s✴✁✄r✆s ♠❛② ✆��❞ t♦ ✁� �❧☎♠☎✆❛t�❞ ☎✆

❛❝❝♦r❞❛✆❝� ✥☎t❤ ❛ ✒P✔✲❞�✈�❧♦♣�❞ ❆r❝ ❙tr☎✝�s✴❇✄r✆ ■✆s♣�❝t☎♦✆✴❘�♠♦✈❛❧

♣r♦❝�❞✄r�✳

❚❤� ♣r♦❝�❞✄r� s❤❛❧❧ ☎✆❝❧✄❞�✿

✕ ✔�t❤♦❞ ♦✂ ❞�t�r♠☎✆☎✆❣ t❤� ✥❛❧❧ t❤☎❝✝✆�ss ♦✂ t❤� ♣☎♣� ☎✆ t❤� ❛r�❛ ♦✂ ❛r❝

str☎✝�s✴✁✄r✆s

✕ ✔�t❤♦❞ ♦✂ ❣r☎✆❞☎✆❣✴✂☎❧☎✆❣ t❤� ❛r❝ str☎✝�s✴✁✄r✆s ✂r♦♠ t❤� ✁♦❞② ♦✂ t❤� ♣☎♣�

✕ ✔�t❤♦❞ ♦✂ ☎✆s♣�❝t☎✆❣ t❤� ❛r�❛ t♦ �✆s✄r� t❤� ❛r❝ str☎✝�s✴✁✄r✆s ✖❆❩ ❤❛s ✁��✆

r�♠♦✈�❞

✕ ✓◆❚ ♠�t❤♦❞ t♦ ☎✆s♣�❝t☎♦✆ ♦✂ t❤� ❛r�❛ ✂♦r �✈☎❞�✆❝� ♦✂ ❝r❛❝✝s ✭❯❚ ❛✆❞ ✔P■✮
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� ▼❡✁❤♦❞ ♦❢ ❝♦♥❢✐r♠✐♥❣ ✁❤❡ r❡♠✂✐♥✐♥❣ ✥✂❧❧ ✁❤✐❝❦♥❡✄✄ ✂❢✁❡r ❣r✐♥❞✐♥❣☎❢✐❧✐♥❣ ✭❜②

❯❚✮

■♥ ✁❤❡ ❡✆❡♥✁ ✁❤✂✁ ✁❤❡ r❡♠✂✐♥✐♥❣ ✥✂❧❧ ✁❤✐❝❦♥❡✄✄ ✐✄ ❧❡✄✄ ✁❤✂♥ ✁❤❡ ♣r♦❥❡❝✁✲✄♣❡❝✐❢✐❝

♠✐♥✐♠✉♠ ✥✂❧❧ ✁❤✐❝❦♥❡✄✄✱ ✁❤❡ ✂❢❢❡❝✁❡❞ ♣✐♣❡ ✄❤✂❧❧ ❜❡ ❝✉✁ ♦✉✁ ✂✄ ❝②❧✐♥❞❡r✳

❇✂❝❦✥❡❧❞✐♥❣ ✄❤✂❧❧ ♥♦✁ ❜❡ ♣❡r❢♦r♠❡❞ ❢♦r ♣✐♣❡❧✐♥❡✄ ✐♥ ✄♦✉r ✄❡r✆✐❝❡✳

Pr✐♦r ✁♦ ✄✁✂r✁ ❢✐✁✲✉♣ ✂♥❞ ✥❡❧❞✐♥❣ ✂❝✁✐✆✐✁✐❡✄✱ ❢♦❧❧♦✥✐♥❣ ✂❝✁✐✆✐✁② ✄❤✂❧❧ ❜❡ ❝✂rr✐❡❞✲♦✉✁

♦r ❝♦♥❞✉❝✁❡❞✿

✶✮ ❊♥✄✉r❡ ✁❤✂✁ PP❊ ✐✄ ✂✆✂✐❧✂❜❧❡ ✂♥❞ ✥♦r♥ ❝♦rr❡❝✁❧② ♣r✐♦r ✁♦ ✄✁✂r✁ ✂♥② ✥♦r❦✐♥❣

✂❝✁✐✆✐✁✐❡✄✳

✷✮ P❡r❢♦r♠ Pr❡✲❥♦❜ ♠❡❡✁✐♥❣✱ ✂✁✁❡♥❞❡❞ ❜② ✂❧❧ ✁❤❡ ♣❡r✄♦♥♥❡❧ ✐♥✆♦❧✆❡❞✳

✸✮ ❚❤❡ ❙✉♣❡r✆✐✄♦r ✄❤✂❧❧ ❝❧❡✂r❧② ❡✝♣❧✂✐♥ ✁❤❡ ✥♦r❦ ♣❡r♠✐✁ ✂♥❞ ✞❙❆ ✁♦ ✂❧❧ ♣❡r✄♦♥♥❡❧

✐♥✆♦❧✆❡❞ ✐♥ ✁❤❡ ✥♦r❦✳

✹✮ ❲♦r❦❡r✄ ✥✐❧❧ ♣✂r✁✐❝✐♣✂✁❡ ✐♥ ✉♣❞✂✁✐♥❣ ♦r ♠♦❞✐❢②✐♥❣ ✁❤❡ ✞❙❆ ✁♦ ♠❡❡✁ ✂❝✁✉✂❧

✥♦r❦ ❝♦♥❞✐✁✐♦♥✄✳

✺✮ ❈❤❡❝❦ ✁❤❡ ❡q✉✐♣♠❡♥✁ ✂♥❞ ✁♦♦❧✄ ✁♦ ❜❡ ✉✄❡❞❀ ✂♥② ❞✂♠✂❣❡❞ ❡q✉✐♣♠❡♥✁ ✂♥❞☎♦r

✁♦♦❧✄ ✄❤✂❧❧ ❜❡ ✁✂❣❣❡❞ ♦r r❡♣✂✐r❡❞ ♣r✐♦r ✁♦ ✉✄❡ ♦r r❡♣❧✂❝❡❞✳

✻✮ ❙❡✁✲✉♣ ❜✂rr✐❡r✱ ✄✐❣♥✂❣❡✱ ✂♥❞ ✥✂r♥✐♥❣ ✄✐❣♥ ✂✁ ✥♦r❦✐♥❣ ✂r❡✂✳ ❲✂r♥✐♥❣ ✄✐❣♥✂❧

✄❤✂❧❧ ❜❡ ❡r❡❝✁❡❞ ✂♥❞ ♠✂✐♥✁✂✐♥❡❞✳

❋✐✁✲✉♣ ✂♥❞ ✥❡❧❞✐♥❣ ♠✂② ❜❡ ♣❡r❢♦r♠❡❞ ✥✐✁❤ ❢♦❧❧♦✥✐♥❣ ✄❡q✉❡♥❝❡✿

✶✮ ◗❈ ■♥✄♣❡❝✁♦r ✭❲❡❧❞✐♥❣ ■♥✄♣❡❝✁♦r✮ ✄❤✂❧❧ ♣❡r❢♦r♠ ✁❤❡ ♣r❡✲✥❡❧❞✐♥❣ ✐♥✄♣❡❝✁✐♦♥

❢♦r ✁❤❡ ♣✐♣❡ ✁♦ ❜❡ ✥❡❧❞❡❞ ✭❡♥❞ ♣✐♣❡ ❜❡✆❡❧ ❝♦♥❞✐✁✐♦♥ ✂♥❞ ❝♦♥❢✐❣✉r✂✁✐♦♥✱ ♣✐♣❡

❝❧❡✂♥♥❡✄✄✱ ♣✐♣❡ r♦✉♥❞♥❡✄✄✱ ❡✁❝✳✮ ♣r✐♦r ✁♦ ❢✐✁✲✉♣✳

✷✮ Pr❡♣✂r❡ ✁❤❡ ❢✐r✄✁ ❧❡♥❣✁❤ ♦❢ ♣✐♣❡ ❥♦✐♥✁ ❜② ❧✐❢✁✐♥❣ ✐✁ ✉♣ ✟✺✵ ❝♠ ✂❜♦✆❡ ❣r♦✉♥❞

❧❡✆❡❧ ✂♥❞ ♣✉✁ ✁❤❡ ✄✉♣♣♦r✁ ✭✄✂♥❞ ❜✂❣✮ ✉♥❞❡r♥❡✂✁❤ ✁❤❡ ♣✐♣❡✳ ■♥ ♦r❞❡r ✁♦ ✂✆♦✐❞

r♦❧❧✐♥❣ ♦❢ ♣✐♣❡ ❜② ✄✐❞❡✥✂②✄✱ ✄✂♥❞☎✄♦✐❧ ❜✂❣✄ ✄❤✂❧❧ ❜❡ ♣❧✂❝❡❞ ❜❡✄✐❞❡✄ ✁❤❡ ♣✐♣❡✳

✸✮ ❙❡✁ ✉♣ ✂♥ ✐♥✁❡r♥✂❧ ❝❧✂♠♣ ✥✐✁❤ ✁❤❡ ❝♦♠♣r❡✄✄♦r ✂♥❞ ✐♥✄❡r✁ ✁❤❡ ✐♥✁❡r♥✂❧ ❝❧✂♠♣

♦♥✁♦ ✁❤❡ ❢✐r✄✁ ♣✐♣❡

✹✮ ❈❤❡❝❦ ✐♥✄✐❞❡ ♣✐♣❡ ❢♦r ❢♦r❡✐❣♥ ♦❜❥❡❝✁☎❝❧❡✂♥❧✐♥❡✄✄✳

✺✮ ▲✐❢✁ ✉♣ ✂♥❞ ❢✐✁✲✉♣ ✁❤❡ ✄❡❝♦♥❞ ❧❡♥❣✁❤ ♦❢ ♣✐♣❡ ❥♦✐♥✁ ❜② ✄✐❞❡ ❜♦♦♠✳

✻✮ ❋✐✝ ✁❤❡ ♣✐♣❡ ❢✐✁✲✉♣ ❜② ✐♥✁❡r♥✂❧ ❝❧✂♠♣✳

✼✮ ❈❤❡❝❦ ✁❤❡ ✥❡❧❞ ❝♦♥❢✐❣✉r✂✁✐♦♥ ♣r✐♦r ✁♦ ❥♦✐♥✐♥❣ ✁❤❡ ♣✐♣❡✄

✽✮ ◗❈ ■♥✄♣❡❝✁♦r ✭❲❡❧❞✐♥❣ ■♥✄♣❡❝✁♦r✮ ✄❤✂❧❧ ❜❡ ✐♥✄♣❡❝✁✐♥❣ ✁❤❡ ❢✐♥✂❧ ♣✐♣❡ ❢✐✁✲✉♣

♣r✐♦r ✁♦ ✄✁✂r✁ ✥❡❧❞✐♥❣✳

✾✮ Pr❡✲❤❡✂✁ ✄❤✂❧❧ ❜❡ ♣❡r❢♦r♠❡❞ ✉✄✐♥❣ ▲P● ❤❡✂✁✐♥❣ ✁♦r❝❤ ✉♥✁✐❧ ✁❤❡ ♣✐♣❡ ✄✉r❢✂❝❡

✂❝❤✐❡✆❡ r❡q✉✐r❡❞ ✁❡♠♣❡r✂✁✉r❡ ❞❡❢✐♥❡❞ ♦♥ ✂♣♣r♦✆❡❞ ❲P❙✳ Pr❡✲❤❡✂✁ ✄❤✂❧❧ ❜❡

♣❡r❢♦r♠❡❞ ❡✆❡♥❧② ♦♥ ❝✐r❝✉♠❢❡r❡♥✁✐✂❧ ✂♥❞ ✄❤✂❧❧ ❜❡ ✐♥ ❧✐♥❡ ✥✐✁❤ ✂♣♣r♦✆❡❞ ❲P❙✳

✶✵✮ P❡r❢♦r♠ ♣✐♣❡ ✥❡❧❞✐♥❣ ✂❢✁❡r ♣r❡✲❤❡✂✁ ✐✄ ❢✐♥✐✄❤❡❞ ✭r♦♦✁ ♣✂✄✄✱ ❤♦✁ ♣✂✄✄✱ ❢✐❧❧❡r

♣✂✄✄ ✂♥❞ ❢✐♥✂❧ ♣✂✄✄✮✳

✶✶✮ ❉✉r✐♥❣ ✥❡❧❞✐♥❣✱ ❲❡❧❞✐♥❣ ■♥✄♣❡❝✁♦r ✄❤✂❧❧ ✐♥✄♣❡❝✁ ❡✆❡r② ✥❡❧❞ ❧✂②❡r ✁♦ r❡❞✉❝❡

✂♥② ♣♦✄✄✐❜❧❡ ✥❡❧❞ ❞❡❢❡❝✁✄✳

✶✷✮ P❧✂❝❡ ✠◆✐❣❤✁ ❈✂♣✡ ✂✁ ✁❤❡ ❡♥❞ ♦❢ ✁❤❡ ♣✐♣❡❧✐♥❡✳
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✶�✁ ❆t t❤✂ ✂❡❞ ✥❢ ✇✥r❦❞✄②✱ ✄❧❧ ✂☎✉✐♣♠✂❡t ✄❡❞ t✥✥❧s s❤✄❧❧ ✆✂ ✥r❣✄❡✐✝✂❞✱

s❤✉t❞✥✇❡ ✄❡❞ s✂✞✉r✂❞✳

✶✟✁ ❙✉♣✂r✈✐s✥r s❤✄❧❧ s✉✆♠✐t t❤✂ ♣r✥❣r✂ss r✂♣✥rt ✥r ❞✥✞✉♠✂❡t t✥ ✠✡ ✐❡s♣✂✞t✥r ❢✥r

❢✉rt❤✂r ❞✄t✄ ♣r✥✞✂ss✳ ❉✄✐❧② r✂♣✥rt s❤✄❧❧ ✆✂ s✉✆♠✐tt✂❞ t✥ t❤✂ ✡▲■❊◆❚ ✄❢t✂r t❤✂

✄♣♣r✥✈✄❧ ❢r✥♠ ✡▲■❊◆❚ ❲✂❧❞✐❡❣ ■❡s♣✂✞t✥r ✄❡❞ t❤✐r❞ ♣✄rt② ✐❡s♣✂✞t✥rs✳

✶☛✁ ❙✂✞✉r✐t② ♣✄tr✥❧s ✇✐❧❧ ✆✂ ✉s✂❞ t✥ ❦✂✂♣ t❤✂ ✇✥r❦✐❡❣ ✄r✂✄ ❢r✂✂ ❢r✥♠ ❡✥❡✲

✄✉t❤✥r✐✝✂❞ ♣✂rs✥❡s ✄❡❞ ❧✥✞✄❧ ✞✥♠♠✉❡✐t② ✄❡❞ t✥ ♣r✥✈✐❞✂ s✂✞✉r✐t② ❢✥r

✂☎✉✐♣♠✂❡t ✄❡❞ t✥✥❧s✳

✶☞✳✟✳✟ ❇✌✍✌✎ ✏♥✑

❚❤✂ ✆✂✈✂❧ ✂❡❞s s❤✄❧❧ ✆✂ ✞❤✂✞❦✂❞ ♣r✐✥r t✥ ❢✐t✲✉♣✳ ❚❤✂ ✆✂✈✂❧✱ ✒✥✐❡t t②♣✂✱ r✥✥t ❢✄✞✂✱

r✥✥t ❣✄♣✱ ✂t✞✳ ✞✥❡❢✐❣✉r✄t✐✥❡ ✄❡❞ ❞✐♠✂❡s✐✥❡s ✥❢ t❤✂ ✇✂❧❞ ♣r✂♣✄r✄t✐✥❡ s❤✄❧❧ ✆✂ ✐❡

✄✞✞✥r❞✄❡✞✂ ✇✐t❤ t❤✂ ✄♣♣r✥✈✂❞ ❲P❙✳ ✓✂✈✂❧s s❤✄❧❧ ✆✂ ✞❧✂✄❡✂❞ ✆② ♣✥✇✂r ✆r✉s❤

✆✂❢✥r✂ ✇✂❧❞✐❡❣✱ ✐❡✞❧✉❞✐❡❣ ♠✐❡✐♠✉♠ ☞☛ ♠♠ ✐❡s✐❞✂ ✄❡❞ ✥✉ts✐❞✂ ✥❢ t❤✂ ♣✐♣✂✳

❋✥r s♣✂✞✐✄❧ ✞✥❡❞✐t✐✥❡s✱ s✉✞❤ ✄s ❧✐❡✂ ✉♣ t✐✂✲✐❡✱ ✄❢t✂r ✞✉tt✐❡❣ ✄❡❞ r✂ ✆✂✈✂❧✐❡❣ t❤✂

s♣✥✥❧✴♣✐♣✂ s✉r❢✄✞✂ s❤✄❧❧ ✆✂ ✐❡s♣✂✞t✂❞ ✇✐t❤ ✔✄❣❡✂t✐✞ P✄rt✐✞❧✂ ■❡s♣✂✞t✐✥❡ ✭✔P■✁ ✥❡

t❤✂ ✆✂✈✂❧ s✉r❢✄✞✂ ✄❡❞ ❯❧tr✄s✥❡✐✞ ❚✂st ✔✂t❤✥❞ ✭❯❚✁ s❤✄❧❧ ✆✂ ♣✂r❢✥r♠✂❞ ❢✥r ✄

❞✐st✄❡✞✂ ✥❢ ✶✵✵ ♠♠ ❢r✥♠ t❤✂ ♣✐♣✂ ✂❡❞ t✥ ❞✂t✂✞t ❧✄♠✐❡✄t✐✥❡ ✥r ✐❡✞❧✉s✐✥❡s ♣r✐✥r t✥

st✄rt ✇✂❧❞✐❡❣✳

✶☞✳✟✳☛ ✕✖✗✘✙✚

❚❤✂ ♣✐♣✂ s❤✄❧❧ ✆✂ ✐❡t✂r❡✄❧❧② ✞❤✂✞❦✂❞ ♣r✐✥r t✥ ❢✐t✲✉♣ ❢✥r ✞❧✂✄❡❧✐❡✂ss ✄❡❞ t✥ ✂❡s✉r✂

t❤✄t ❡✥ ❞✂✆r✐s ✐s ❧✂❢t ✐❡s✐❞✂ t❤✂ ♣✐♣✂✳ ◆✥ ✥✐❧ ✥r ❣r✂✄s✂ s❤✄❧❧ ✆✂ ✄❧❧✥✇✂❞ ✐❡s✐❞✂ t❤✂

♣✐♣✂✳ ❆❡② ✇✄t✂r ❧✂❢t ✐❡s✐❞✂ t❤✂ ♣✐♣✂ s❤✄❧❧ ✆✂ ✞❧✂✄❡✂❞✳

❋✐t✲✉♣ ♠✄② ✆✂ ♣✂r❢✥r♠✂❞ ✆② s✐❞✂ ✆✥✥♠ ✥r ✂✛✞✄✈✄t✥r✳ ▲✐❢t✐❡❣ ✉s✐❡❣ ✂✛✞✄✈✄t✥r

s❤✄❧❧ ✆✂ ✐❡ ✄✞✞✥r❞✄❡✞✂ ✇✐t❤ t❤✂ ✂✛✞✄✈✄t✥r ❧✐❢t✐❡❣ ✞✄♣✄✞✐t②✱ ❤✂r✂ ✐❡ ♠✄✛✐♠✉♠ t✇✥

❧✂❡❣t❤s ✭☞✟ ♠✱ ☞✳☛ t✥❡s✁ ✥❢ ❡✥❡✲✞✥❡✞r✂t✂ ✞✥✄t✂❞ ♣✐♣✂ ✄❧❧✥✇✂❞ t✥ ✆✂ ❧✐❢t✂❞ ✆②

✂✛✞✄✈✄t✥r✳ ❆ ▲✐❢t✐❡❣ ✆✂❧t s❤✄❧❧ ✆✂ ✉t✐❧✐✝✂❞ t✥ ✄✈✥✐❞ ❞✄♠✄❣✂ t✥ t❤✂ ♣✐♣✂ ✞✥✄t✐❡❣ ✥r

✐❡s✉❧✄t✐✥❡✳ ❚❤✂ ✉s✂ ✥❢ ✇✐r✂ s❧✐❡❣ s❤✄❧❧ ✆✂ ♣r✥❤✐✆✐t✂❞✳

■❢ ✄✞✞✂ss ❢✥r ❤✂✄✈② ✂☎✉✐♣♠✂❡t ✐s ❧✐♠✐t✂❞✱ t❤✂❡ ❧✐❢t✐❡❣ ✥❢ ♣✐♣✂s ❢✥r ❢✐t✲✉♣ ✇✐❧❧ ✉t✐❧✐✝✂

s✂r✐✂s ✥❢ ❧✐❢t✐❡❣ ❢r✄♠✂s ✄❡❞✴✥r ❧✐❢t✐❡❣ tr✐♣✥❞s ✇✐t❤ ✞❤✄✐❡ ✆❧✥✞❦ ✐❡st✄❧❧✂❞ ✄t t❤✂

✞✂❡t✂r ♣✥✐❡t ✥❢ ❧✐❢t✐❡❣ ✄s ❧✐❢t✐❡❣ ❞✂✈✐✞✂✳ ✡P✔ s❤✄❧❧ ✄❡✄❧②✝✂ ✄❡❞ ✞✄❧✞✉❧✄t✂ t❤✂ s✐✝✂ ✥❢

tr✐♣✥❞ ✥r ❢r✄♠✂ t✥ ✆✂ ✉s✂❞ ❢✥r ❧✐❢t✐❡❣ ✄❡❞ s✉✆♠✐t t✥ t❤✂ ✡▲■❊◆❚ ❢✥r r✂✈✐✂✇ ✄❡❞

✄♣♣r✥✈✄❧ ♣r✐✥r t✥ ✉s✂✳ ✡❤✄✐❡ ✆❧✥✞❦ ❤✥✥❦ ✇✐❧❧ ✆✂ ✞✂rt✐❢✐✂❞ ♣r✐✥r t✥ ✉s✂✳

✶☞✳✟✳✻ ✜✌✎✑✖♥✢ ✣✌✤✦♦✤✧❛♥★✌

▲✐❡✂✲✉♣ ♣✐♣✂ ✇✂❧❞✐❡❣ ♠✄② ✆✂ ♣✂r❢✥r♠✂❞ ✆② ✻ ✇✂❧❞✂rs ✄t ✂✄✞❤ ❧✐❡✂ ✉♣ s♣r✂✄❞ ✇✐t❤

t❤✂ ✞✥❡❢✐❣✉r✄t✐✥❡ ✄s ❢✥❧❧✥✇✿

✩ ☞ ✇✂❧❞✂rs ❢✥r ❘✥✥t ✄❡❞ ❋✐❧❧✂r ✶ ✪ ☞

✩ ☞ ✇✂❧❞✂rs ❢✥r ❢✐❧❧✂r � ✄❡❞ ✟

✩ ☞ ✇✂❧❞✂rs ❢✥r ❢✐❡✄❧ ♣✄ss ✥r ✞✄♣
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✶�✁✹✁✼ ❘♦♦t ✥✂ss

❚✄☎ ✆✝✝✞ ✟✠✡✡ ✡✄✠❧❧ ☛☎ ☎❡☎☞✉✞☎✌ ✠☞☞✝r✌✐♥❣ ✞✝ ✞✄☎ r☎❧☎✍✠♥✞ ✠✟✟r✝✍☎✌ ✎P❙✁ ❆❧❧

✡✞✠r✞✡ ✠♥✌ ✡✞✝✟✡ ✐♥ ✞✄☎ r✝✝✞ ✟✠✡✡ ✡✄✠❧❧ ☛☎ ❣r✝✉♥✌ ✞✝ ✠ ✡♠✝✝✞✄ ✞✠✟☎r ✟r✐✝r ✞✝

☞✝♥✞✐♥✉☎ ✞✄☎ ✏☎❧✌✁

✶�✁✹✁✽ ❍♦t ✥✂ss

❚✄☎ ✑✝✞ ✟✠✡✡ ✡✄✠❧❧ ♥✝r♠✠❧❧② ☛☎ ✠✟✟❧✐☎✌ ✠✡ ✡✝✝♥ ✠✡ ✟✝✡✡✐☛❧☎ ✠❢✞☎r ✞✄☎ r✝✝✞ ✄✠✡

☛☎☎♥ ✏☎❧✌☎✌ ✒☛✉✞ ♥✝ ❧✠✞☎r ✞✄✠♥ ✞✄☎ ✞✐♠☎ ❧✐♠✐✞ ❣✐✍☎♥ ✐♥ ✞✄☎ r☎❧☎✍✠♥✞ ✎P❙✮✁ ❊✠☞✄

✟✠✡✡ ✝❢ ✏☎❧✌ ♠☎✞✠❧ ✡✄✠❧❧ ☛☎ ☞❧☎✠♥☎✌ ☛☎❢✝r☎ ✠ ❢✉r✞✄☎r ✟✠✡✡ ✐✡ ✠✟✟❧✐☎✌✁ ✓✐✡✐☛❧☎

✌☎❢☎☞✞✡ ✠♥✌ ✝✞✄☎r ❢✠✉❧✞✡ ✡✄✠❧❧ ☛☎ r☎♠✝✍☎✌ ☛② ✏✐r☎ ☛r✉✡✄ ✝r ❣r✐♥✌✡✞✝♥☎✁

❚✄☎ ✌☎❣r☎☎ ✝❢ ☞✝♠✟❧☎✞☎♥☎✡✡ ✝❢ ✏☎❧✌ ✟r✐✝r ✞✝ r☎♠✝✍✠❧ ✝❢ ❧✐♥☎ ✉✟ ☞❧✠♠✟✡ ✐✡

✡✟☎☞✐❢✐☎✌ ✐♥ ✞✄☎ ✎☎❧✌✐♥❣ Pr✝☞☎✌✉r☎ ❙✟☎☞✐❢✐☞✠✞✐✝♥ ✒✎P❙✮✁

■❢ ✞✄☎ ✄✝✞ ✟✠✡✡ ✐✡ ✌☎❧✠②☎✌ ✌✉☎ ✞✝ ✡✝♠☎ r☎✠✡✝♥ ✠♥✌ ☎❡☞☎☎✌☎✌ ✞✄☎ ✎P❙ ❧✐♠✐✞✠✞✐✝♥✱

✏☎❧✌ ✔✝✐♥✞ ✡✄✠❧❧ ☛☎ r☎✔☎☞✞☎✌ ✠♥✌ ☞✉✞✲✝✉✞ ✠✡ ✠ ☞②❧✐♥✌☎r✁

✶�✁✹✁✾ ❋✕✖✖✗✘ ✂✙❞ ❋✕✙✂✖ ✥✂ss

Pr✐✝r ✞✝ ❧✠②✐♥❣ ✠ ❢✐❧❧☎r ✝r ☞✠✟ ☛☎✠✌✱ ✞✄☎ ✟r☎✍✐✝✉✡ ☛☎✠✌ ✡✄✠❧❧ ☛☎ ☛r✉✡✄☎✌ ✝r ❧✐❣✄✞❧②

❣r✝✉♥✌✁ ❊✠☞✄ ✟✠✡✡ ✡✄✠❧❧ ☛☎ ☞✝♠✟❧☎✞☎✌ ✠r✝✉♥✌ ✞✄☎ ✏✄✝❧☎ ☞✐r☞✉♠❢☎r☎♥☞☎ ☛☎❢✝r☎

✞✄☎ ♥☎❡✞ ✟✠✡✡ ✐✡ ✡✞✠r✞☎✌✁ ❚✄☎ ♥✉♠☛☎r ✝❢ ☛☎✠✌✡ ✝♥ ☛✝✞✄ ✏☎❧✌ ✡☎☞✞✐✝♥ ✡✄✠❧❧ ☛☎

✡✠♠☎✱ ✡✝ ✞✄✠✞ ✞✄☎ ☞✝♠✟❧☎✞☎✌ ✏☎❧✌ ✄✠✍☎ ✠ ✡✉☛✡✞✠♥✞✐✠❧❧② ✉♥✐❢✝r♠ ☞r✝✡✡ ✡☎☞✞✐✝♥

✠r✝✉♥✌ ✞✄☎ ☎♥✞✐r☎ ☞✐r☞✉♠❢☎r☎♥☞☎ ✝❢ ✞✄☎ ✟✐✟☎✁

✶�✁✹✁✶✚ ❲✗✖❞✕✙✛ ✜✢✣❜✗✘✕✙✛ ✤✦st✗✣

❆ ✉♥✐✧✉☎ ✐✌☎♥✞✐❢✐☞✠✞✐✝♥ ♥✉♠☛☎r ✡✄✠❧❧ ☛☎ ✠✡✡✐❣♥☎✌ ✞✝ ☎✠☞✄ ✏☎❧✌✐♥❣ ✔✝✐♥✞ ✐♥ ✝r✌☎r

✞✝ ✠☞☞✉r✠✞☎❧② ✐✌☎♥✞✐❢② ✞✄☎ ✏☎❧✌✐♥❣ ❧✝☞✠✞✐✝♥ ✠♥✌ ✞✝ ✠✍✝✐✌ ✞✄☎ ✌✉✟❧✐☞✠✞✐✝♥ ✝❢ ✞✄☎

♥✉♠☛☎r✁ Pr✐✝r ✞✝ ☞✝♠♠☎♥☞☎♠☎♥✞ ✝❢ ✏☎❧✌✐♥❣ ✏✝r❦✱ ✞✄✝✡☎ ✐✌☎♥✞✐❢✐☞✠✞✐✝♥ ♥✉♠☛☎r✡

✡✄✠❧❧ ☛☎ ✠✡✡✐❣♥☎✌ ☛✠✡☎✌ ✝♥ ✞✄☎ ❧✠✞☎✡✞ ✠❧✐❣♥♠☎♥✞ ✡✄☎☎✞✡ r☎✍✐☎✏☎✌ ☛② ☎♥❣✐♥☎☎r✁

❉✉r✐♥❣ ☞✝♥✡✞r✉☞✞✐✝♥ ☎✍☎♥ ✞✄✝✉❣✄ ✠ ☞r☎✏ ✡❦✐✟✡ ✡✝♠☎✏✄☎r☎ ✌✐✡☞✝♥✞✐♥✉✝✉✡❧②✱ ✞✄☎

♥✉♠☛☎r ✠✡✡✐❣♥☎✌ ✐♥ ✞✄☎ ✠☛✝✍☎ ✏✠② ✡✄✠❧❧ ☛☎ ✠✟✟❧✐☎✌✁ ❆✌✌✐✞✐✝♥✠❧ ♥✉♠☛☎r✡ ✠♥✌ ★✝r

✠✌✔✉✡✞♠☎♥✞ ✝❢ ✞✄☎ ♥✉♠☛☎r ✏✐❧❧ ☛☎ ♥☎☞☎✡✡✠r② ✠☞☞✝r✌✐♥❣ ✞✝ ✞✄☎ ✡✐✞☎ ☞✝♥✌✐✞✐✝♥✁❚✄☎

✐✌☎♥✞✐❢✐☞✠✞✐✝♥ ♥✉♠☛☎r✡ ✠r☎ ♠✠r❦☎✌ ♥☎✠r ✞✄☎ ✏☎❧✌ ✔✝✐♥✞ ✏✄☎r☎ ✐✞ ✐✡ ☎✠✡✐❧② ✍✐✡✐☛❧☎✁

✶�✁✹✁✶✶ ✩✙s♣✗❝t✕♦✙ ✪ ✫✗st✕✙✛

❆❧❧ ✐♥✡✟☎☞✞✐✝♥ ❢✝r P✐✟☎❧✐♥☎ ✬✐✞✲❯✟ ✠♥✌ ✭✐♥☎✲❯✟ ✎☎❧✌✐♥❣ ✏✝r❦ ✡✄✠❧❧ ☞✝✍☎r ✞✄☎

♠✐♥✐♠✉♠ ■♥✡✟☎☞✞✐✝♥ ✯ ❚☎✡✞ r☎✧✉✐r☎♠☎♥✞ ✒❈✝♥✡✞r✉☞✞✐✝♥ ■♥✡✟☎☞✞✐✝♥ ✠♥✌ ❚☎✡✞

P❧✠♥✮✱ ❈✭■❊◆❚ ✡✟☎☞✐❢✐☞✠✞✐✝♥✱ ✠♥✌ ❆P■ ✶✶✚✹ ✎☎❧✌✐♥❣ ✝❢ P✐✟☎❧✐♥☎ ✠♥✌ ✆☎❧✠✞☎✌

✬✠☞✐❧✐✞✐☎✡✁

❚✄☎ ✰❈★✎☎❧✌✐♥❣ ■♥✡✟☎☞✞✝r ✡✄✠❧❧ ✄✠✍☎ ☎♥✝✉❣✄ ☎❡✟☎r✐☎♥☞☎ ✠♥✌ ✧✉✠❧✐❢✐☞✠✞✐✝♥ ✞✝

✟☎r❢✝r♠ ✐♥✡✟☎☞✞✐✝♥ ✠☞✞✐✍✐✞✐☎✡✁
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✶�✁✹✁✶� ❱✂s✉❛❧ ✥♥s♣✄❝t✂♦♥

❆☎✆❡r ✝❡✞✟✠✡❣ ✠✐ ☛☞♠✌✞❡✆❡✟❞ ✶✵✵✪ ✍✠✐✎✏✞ ✠✡✐✌❡☛✆✠☞✡ ✐❤✏✞✞ ✑❡ ✌❡r☎☞r♠❡✟ ✌r✠☞r ✆☞

◆✒❊ ✓❘✏✟✠☞❣r✏✌❤②❞ ✔❚❞ ❡✆☛✁✳✁ ✕✠✐✎✏✞ ☛❤❡☛❦ ✐❤✏✞✞ ✑❡ ☛☞✡✟✎☛✆❡✟ ✠✡ ❡✏☛❤ ✞✏②❡r ☞☎ ✆❤❡

✝❡✞✟✠✡❣ ✐❡q✎❡✡☛❡ ✆☞ r❡✟✎☛❡ ✝❡✞✟✠✡❣ r❡✌✏✠r ✌☞✐✐✠✑✠✞✠✆②✁ ❚❤❡ ✏☛☛❡✌✆✏✡☛❡ ☛r✠✆❡r✠✏ ☞☎

✍✠✐✎✏✞ ✠✡✐✌❡☛✆✠☞✡ ✐❤✏✞✞ ✑❡ ✠✡ ✏☛☛☞r✟✏✡☛❡ ✝✠✆❤ ✐✆✏✡✟✏r✟ ❆P■ ✶✶✵✹ ✏✡✟ ❈▲■❊◆❚

✐✌❡☛✠☎✠☛✏✆✠☞✡✁

✶�✁✹✁✶✖ ❲✄❧✗✂♥✘ ✙✄♣❛✂✚s

❆☎✆❡r ✆❤❡ ✍✠✐✎✏✞ ✠✡✐✌❡☛✆✠☞✡ ☞r ◆✒❊ r❡✌☞r✆ ❤✏✐ ✑❡❡✡ ✠✐✐✎❡✟ ✑② ✛❡✞✟✠✡❣ ■✡✐✌❡☛✆☞r❞

✆❤❡ r❡✌✏✠r ✆❡✏♠ ✐❤✏✞✞ ✌r❡✌✏r❡ ✆❤❡ ❡q✎✠✌♠❡✡✆ ✏✡✟ ✌❡r✐☞✡✡❡✞ ✓✝❡✞✟❡r❞ ❣r✠✡✟❡r❞

✏✡✟ ❤❡✞✌❡r✳ ✆☞ r❡✌✏✠r ✆❤❡ ✝❡✞✟ ✟❡☎❡☛✆✁ ❚❤❡ ◆✒❚ ☛r❡✝ ✐❤✏✞✞ ♠✏r❦ ✆❤❡ r❡✌✏✠r

✌☞✐✠✆✠☞✡ ✏✆ ✆❤❡ ✝❡✞✟ ✐✎r☎✏☛❡✁ ❚❤❡ ✝❡✞✟ r❡✌✏✠r ✌☞✐✠✆✠☞✡ ✐❤✏✞✞ ✑❡ ✐❦❡✆☛❤❡✟ ✑② ✆❤❡

✝❡✞✟✠✡❣ ✠✡✐✌❡☛✆☞r ✏✡✟ ✠✐✐✎❡✟ ✆☞ ✆❤❡ ✝❡✞✟❡r✐ ✆❤✏✆ ✏r❡ q✎✏✞✠☎✠❡✟ ✆☞ ☛☞✡✟✎☛✆ ✆❤❡

✝❡✞✟ r❡✌✏✠r✁

✛❡✞✟ r❡✌✏✠r ✐❤✏✞✞ ✑❡ ✌❡r☎☞r♠❡✟ ✏☛☛☞r✟✠✡❣ ✆☞ r❡✞❡✍✏✡✆ ✏✌✌r☞✍❡✟ r❡✌✏✠r ✛P❙ ✏✡✟

P◗❘✁ ✒❡☎❡☛✆ r❡♠☞✍✏✞ ♠❡✆❤☞✟❞ ❣r☞☞✍❡ ✌r❡✌✏r✏✆✠☞✡❞ ◆✒❊ ✌❡r☎☞r♠❡✟❞ ✝❡✞✟✠✡❣

✌r☞☛❡✐✐ ✏✡✟ ✝❡✞✟✠✡❣ ☛☞✡✐✎♠✏✑✞❡ ✐❤✏✞✞ ✑❡ ✐✆r✠☛✆✞② ☎☞✞✞☞✝❡✟ ✏✐ ✌❡r ✏✌✌r☞✍❡✟

r❡✌✏✠r ✝❡✞✟ ✌r☞☛❡✟✎r❡✁

◆☞ ♠☞r❡ ✆❤✏✡ ✆✝☞ ✓�✳ ✝❡✞✟ r❡✌✏✠r✐ ✆☞ ✆❤❡ ✐✏♠❡ ✞☞☛✏✆✠☞✡ ✐❤✏✞✞ ✑❡ ♠✏✟❡✁ ■☎ ✆❤❡

✟❡☎❡☛✆ ✠✐ ✡☞✆ r❡✌✏✠r❡✟ ✠✡ ✆✝☞ ✏✆✆❡♠✌✆✐❞ ✆❤❡✡ ✆❤❡ ❡✡✆✠r❡ ✝❡✞✟ ✐❤✏✞✞ ✑❡ ☛✎✆ ☞✎✆ ✏✐ ✏

☛②✞✠✡✟❡r ✏✡✟ r❡✲✝❡✞✟❡✟✁

❚❤❡ ♠✏①✠♠✎♠ ✞❡✡❣✆❤ ☞☎ ✏✡② ✝❡✞✟ r❡✌✏✠r ✐❤✏✞✞ ✑❡ ✜✺ ♠♠ ✓✖ ✠✡☛❤✳✁ ■☎ ✆❤❡ ✐✎♠ ✆☞✆✏✞

✞❡✡❣✆❤ ☞☎ ✆❤❡ ✐❡☛✆✠☞✡ ✆☞ ✑❡ ✝❡✞✟ r❡✌✏✠r❡✟ ❡①☛❡❡✟✐ ✖✵✪ ☞☎ ✆❤❡ ✞❡✡❣✆❤ ☞☎ ✆❤❡ ✝❡✞✟❞

✆❤❡✡ ✆❤❡ ❡✡✆✠r❡ ✝❡✞✟ ✐❤✏✞✞ ✑❡ ☛✎✆ ☞✎✆ ✏✐ ✏ ☛②✞✠✡✟❡r ✏✡✟ r❡✲✝❡✞✟❡✟✁

❘❡♠☞✍✏✞ ☞☎ ✝❡✞✟ ♠❡✆✏✞ ☞r ✌☞r✆✠☞✡✐ ☞☎ ✑✏✐❡ ♠❡✆✏✞ ♠✏② ✑❡ ✏☛☛☞♠✌✞✠✐❤❡✟ ✑② ✆❤❡

☎☞✞✞☞✝✠✡❣ ♠❡✆❤☞✟✐❞ ✑✎✆ ☞✡✞② ☞✡❡ ♠❡✆❤☞✟ ☞☎ ❡①☛✏✍✏✆✠☞✡ ✌❡r♠✠✆✆❡✟ ✓✏☛☛☞r✟✠✡❣ ✆☞

✏✌✌r☞✍❡✟ ♠❡✆❤☞✟✳✿

✢ ▼✏☛❤✠✡✠✡❣

✢ ●r✠✡✟✠✡❣

✢ ❈❤✠✌✌✠✡❣

❖①②✲☎✎❡✞ ❣☞✎❣✠✡❣ ✐❤✏✞✞ ✡☞✆ ✑❡ ✌❡r♠✠✆✆❡✟ ☎☞r r❡♠☞✍✏✞ ☞☎ ✝❡✞✟ ♠❡✆✏✞ ☞r ✑✏✐❡

♠❡✆✏✞✁ ❚❤❡ ✟❡☎❡☛✆ ✐❤✏✞✞ ✑❡ ☛☞♠✌✞❡✆❡✞② r❡♠☞✍❡✟ ✏✡✟ ✆❤❡ ☛✏✍✠✆② ✓✠✡ ✌✞✏✡✏r ✟❡☎❡☛✆✳

✐❤✏✞✞ ✑❡ ✠✡✐✌❡☛✆❡✟ ✎✐✠✡❣ ▼✏❣✡❡✆✠☛ P✏r✆✠☛✞❡ ■✡✐✌❡☛✆✠☞✡ ✓▼P■✳ ✆☞ ✍❡r✠☎② ☛☞♠✌✞❡✆❡

r❡♠☞✍✏✞ ☞☎ ✆❤❡ ✟❡☎❡☛✆✁

❘❡✌✏✠r✐ ✐❤✏✞✞ ✑❡ ✠✡✐✌❡☛✆❡✟ ✶✵✵✪ ✑② ◆✒❊ ✓✠✁❡✁❞ ▼P■❞ ❘✏✟✠☞❣r✏✌❤②❞ ✔✞✆r✏✐☞✡✠☛ ✆❡✐✆✳

✏☎✆❡r ☛☞♠✌✞❡✆✠☞✡❞ ✎✐✠✡❣ ✆❤❡ ♠❡✆❤☞✟ ✌r❡✐☛r✠✑❡✟ ☎☞r ✆❤❡ ☞r✠❣✠✡✏✞ ✝❡✞✟✁
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✶�✁✹✁✶✹ ❊q✉✐♣♠❡♥t

CPM will mobilize the following equipment to perform the pipeline fit-up and welding 
activities as follow: 

✂✄☎✆ ❚

r

❡

♥

❝

❤

❊✝❝❛✞❛t✐♦♥ ✥❡t❤♦❞

✶�✁✺✁✶ Pr❡✲❈♦♥✟tr✉❝t✐♦♥ ✠♦r❦✟

✡☛☞ ✌✍✎✈☞② ✡☞✏✑ ✒✓✔✔ ✕✍✎✈☞② ✖☛☞ ✏✔✓❧✗✑☞✗✖ ✏✔✘✗❧ ✖☛☞ ✎✘✍✖☞ ✘❢ ✖☛☞ ✙✓✙☞✔✓✗☞✁

❲✘✘✚☞✗ ✕✖✏✛☞✕ ✒✓✔✔ ✜☞ ✓✗✕✖✏✔✔☞✚ ✏✖ ✏✗ ✓✗✖☞✎✈✏✔ ✘❢ ✶� ✑ ✖✘ ✑✏✎✛ ✖☛☞ ✙✓✙☞✔✓✗☞

✔✘✢✏✖✓✘✗✁ ✌✍✎✈☞②✘✎ ✕☛✏✔✔ ✑✏✎✛ ☞①✓✕✖✓✗❧ ✙✓✙☞✔✓✗☞ ✏✗✚ ✍✖✓✔✓✖✓☞✕✁ ✡☛☞ ✑✏✎✛☞✎✕ ✕☛✏✔✔ ✜☞

✑✏✓✗✖✏✓✗☞✚ ✚✍✎✓✗❧ ☞①✢✏✈✏✖✓✘✗✱ ✏✗② ✚✏✑✏❧☞✚ ✑✏✎✛☞✎ ✕☛✏✔✔ ✜☞ ✎☞✙✔✏✢☞✚

✓✑✑☞✚✓✏✖☞✔②✁

❆ ✖✘✘✔ ✜✘① ✖✏✔✛ ✒✓✔✔ ✜☞ ☛☞✔✚ ✜☞✖✒☞☞✗ ✘✙☞✎✏✖✘✎✱ ✒✘✎✛☞✎✕ ✏✗✚ ✣✤ ✙✎✓✘✎ ✕✖✏✎✖ ✘❢❢

✏✢✖✓✈✓✖② ☞✈☞✎② ✚✏② ✖✘ ✓✗❢✘✎✑ ✖☛☞ ✙✎✘✢☞✚✍✎☞ ✏✗✚ ☛✏③✏✎✚ ✘✗ ✕✓✖☞✁

❲✏✎✗✓✗❧ ✚☞✈✓✢☞✕ ✭✓✁☞✁ ✜✏✎✎✓☞✎✱ ✜✏✎✎✓✢✏✚☞✱ ✕✓❧✗✕✮ ✕☛✏✔✔ ✜☞ ✙✔✏✢☞✚ ✏✎✘✍✗✚ ✏✔✔

☞①✢✏✈✏✖✓✘✗✕✱ ✖✘ ✙✎✘✈✓✚☞ ✒✏✎✗✓✗❧ ✖☛✏✖ ✏ ☛✏③✏✎✚ ☞①✓✕✖✕ ✓✗ ✖☛☞ ✓✑✑☞✚✓✏✖☞ ✈✓✢✓✗✓✖②✁

✡☛☞ ✖✎☞✗✢☛ ✕☛✏✔✔ ☛✏✈☞ ✦☞✕✢✏✙☞➈ ✎✏✑✙✕ ✒✓✖☛ ✕✔✘✙☞✕ ✔☞✕✕ ✖☛✏✗ ✹✺ ✚☞❧✎☞☞✕ ☞✈☞✎② ✺✵✵

✑ ✖✘ ✙✎✘✈✓✚☞ ✏ ✑☞✏✗✕ ✘❢ ☞✕✢✏✙☞ ✖✘ ✏✗② ✏✗✓✑✏✔✕ ✖☛✏✖ ✑✏② ❢✏✔✔ ✓✗✖✘ ✖☛☞ ✖✎☞✗✢☛✁

■✗ ✏✚✚✓✖✓✘✗✱ ✖✘ ✙✎✘✖☞✢✖ ✙☞✎✕✘✗✗☞✔ ❢✎✘✑ ✔✘✢✏✔ ✙✘✙✍✔✏✖✓✘✗ ❢✎✘✑ ❢✏✔✔✓✗❧ ✓✗✖✘ ✘✙☞✗

✖✎☞✗✢☛☞✕ ✘✎ ☞①✢✏✈✏✖✓✘✗✱ ✏✖ ✔☞✏✕✖ ✧

★ ❲✏✎✗✓✗❧ ✖✏✙☞ ✕☛✏✔✔ ✜☞ ✓✗✕✖✏✔✔☞✚ ✏✖ ✖☛☞ ☞✚❧☞ ✘❢ ❘❖❲ ✓✗ ✏✎☞✏✕ ✒☛☞✎☞ ✖✎☞✗✢☛☞✕

✏✎☞✏ ✕✖✓✔✔ ✘✙☞✗✁

◆✘ ❉☞✕✢✎✓✙✖✓✘✗
✌✙✎☞✏✚ ✶ ✌✙✎☞✏✚ �

✣✖② ❯✗✓✖ ✣✖② ❯✗✓✖

✶ ✩①✖☞✎✗✏✔ ✤✔✏✑✙ � ✌☞✖ � ✌☞✖

� ✩①✢✏✈✏✖✘✎ � ❯✗✓✖ � ❯✗✓✖

✸ ✌✓✚☞ ✪✘✘✑ ✶ ❯✗✓✖ ✶ ❯✗✓✖

✹ ▼✓✗✓✜✍✕ � ❯✗✓✖ � ❯✗✓✖

✺ ❲☞✔✚✓✗❧ ▼✏✢☛✓✗☞ ✽ ❯✗✓✖ ✽ ❯✗✓✖

✻ ✤✍✖✖✓✗❧ ▼✏✢☛✓✗☞ ✶ ✌☞✖ ✶ ✌☞✖

✼ ●✎✓✗✚✓✗❧ ▼✏✢☛✓✗☞ ✽ ✌☞✖ ✽ ✌☞✖

✽ ▲✓❢✖✓✗❧ ✖✘✘✔✕ ❆✕ ✎☞✫✍✓✎☞✚

✾ ✩✔☞✢✖✎✘✚☞ ✣✍✓✈☞✎ ✶ ❯✗✓✖ ✶ ❯✗✓✖

✶✵ ✩✫✍✓✙✑☞✗✖ ✌✛✓✚ ✶ ✌☞✖ ✶ ✌☞✖

✶✶ ▲✬● ✯☞✏✖✓✗❧ ✡✘✎✢☛ � ✌☞✖ � ✌☞✖

✶� ▲✓❢✖✓✗❧ ✰✎✏✑☞ ❆✕ ✎☞✫✍✓✎☞✚

✶✸ ✌☛☞✔✖☞✎ ✭✒☞✔✚✓✗❧ ✢✏✗✘✙②✮ ✹ ✌☞✖ ✹ ✌☞✖
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� ❙❡❝♦♥❞ ✥❛✁✁✐❡✁ ♦❢ ✂❛✁♥✐♥❣ ✄❛☎❡ ✆✝❛✞✞ ✥❡ ☎✞❛❝❡❞ ❛✄ ❛ ❞✐✆✄❛♥❝❡ ♦❢ ♥♦ ✞❡✆✆ ✄✝❛♥ ✟

♠ ❢✁♦♠ ✄✝❡ ♦☎❡♥ ❡✠❝❛✈❛✄✐♦♥✳

� ■♥✆✄❛✞✞ ♥❡✄✄✐♥❣ ♦✈❡✁ ✄✝❡ ✄✁❡♥❝✝ ✐♥ ❞❡♥✆❡✞② ☎♦☎♣✞❛✄❡❞ ❛✁❡❛✆ ♦✁ ✂✝❡✁❡ ✂❛✄❡✁ ✐✆

☎✁❡✆❡♥✄ ✐♥ ✄✁❡♥❝✝✳

� ❊♠☎✞♦② ✞♦❝❛✞✞② ✁❡❝✁♣✐✄❡❞ ☎✁♦❢❡✆✆✐♦♥❛✞ ✆❡❝♣✁✐✄② ☎❡✁✆♦♥♥❡✞ ✄♦ ✁❡❣♣✞❛✁✞② ☎❛✄✁♦✞

✄✝❡ ✄✁❡♥❝✝❡✆✳

� ❈♦♥❞♣❝✄ ❛ ❢❛♠✐✞✐❛✁✐③❛✄✐♦♥ ☎✁♦❣✁❛♠ ✐♥ ✄✝❡ ✞♦❝❛✞ ❝♦♠♠♣♥✐✄② ❝❡♥✄❡✁ ❛♥❞ ✞♦❝❛✞

✆❝✝♦♦✞✆ ✄♦ ❛✞❡✁✄ ❡✆☎❡❝✐❛✞✞② ❝✝✐✞❞✁❡♥ ✄♦ ✄✝❡ ❞❛♥❣❡✁✆ ♦❢ ♦☎❡♥ ✄✁❡♥❝✝❡✆ ❛♥❞

❡✠❝❛✈❛✄✐♦♥✆✳

P✁✐♦✁ ✄♦ ✄✝❡ ✆✄❛✁✄ ♦❢ ✡✁❡♥❝✝ ❊✠❝❛✈❛✄✐♦♥☛ ✄✝❡ ❢♦✞✞♦✂✐♥❣ ❛❝✄✐✈✐✄✐❡✆ ✆✝❛✞✞ ✥❡

❝♦♥❞♣❝✄❡❞ ☞

✶✌ ❊♥✆♣✁❡ ✄✝❛✄ PP❊ ✐✆ ✂♦✁♥ ❝♦✁✁❡❝✄✞②✳

✷✌ P✁❡✲❥♦✥ ♠❡❡✄✐♥❣ ❛✄✄❡♥❞❡❞ ✥② ❛✞✞ ✄✝❡ ☎❡✁✆♦♥♥❡✞ ✐♥✈♦✞✈❡❞✳

✟✌ ✡✝❡ ✆♣☎❡✁✈✐✆♦✁ ✆✝❛✞✞ ❝✞❡❛✁✞② ❡✠☎✞❛✐♥ ✄✝❡ ✂♦✁❦ ☎❡✁♠✐✄ ❛♥❞ ✍❙❆ ✄♦ ❛✞✞ ☎❡✁✆♦♥♥❡✞

✐♥✈♦✞✈❡❞✳

✹✌ ❈✝❡❝❦ ✄✝❡ ❡q♣✐☎♠❡♥✄ ❛♥❞ ✄♦♦✞✆ ✄♦ ✥❡ ♣✆❡❞☛ ❛♥② ❞❛♠❛❣❡ ❡q♣✐☎♠❡♥✄ ❛♥❞✴♦✁

✄♦♦✞✆ ✆✝❛✞✞ ✥❡ ✁❡☎❛✐✁❡❞ ☎✁✐♦✁ ✄♦ ♣✆❡✳

✺✌ ■♥✆✄❛✞✞ ✥❛✁✁✐❡✁☛ ✆✐❣♥❛❣❡☛ ❛♥❞ ✂❛✁♥✐♥❣ ✆✐❣♥ ❛✄ ✄✝❡ ✂♦✁❦✐♥❣ ❛✁❡❛✆✳

✶✷✳✺✳✷ ▲✎✏✑t✒✎✓ ✎✔ ✕❤✒✖✗ ✘✑✖t✙ ✚✛✖r✒✏✛✜ ✑✓✗ ✢✎✖✛✒✣✓ ✘✒✤✛❧✒✓✛✜

P✁✐♦✁ ✄♦ ❛♥② ❡✠❝❛✈❛✄✐♦♥☛ ✄✝❡ ♦✂♥❡✁ ♦✁ ♦☎❡✁❛✄♦✁ ♦❢ ❛♥② ✄✝✐✁❞ ☎❛✁✄② ✆❡✁✈✐❝❡✆ ♦✁

☎✐☎❡✞✐♥❡✆ ❡✠☎❡❝✄❡❞ ✄♦ ✥❡ ❝✁♦✆✆❡❞ ✆✝❛✞✞ ✥❡ ❝♦♥✄❛❝✄❡❞✳ ✡✝❡② ✂✐✞✞ ✥❡ ☎✁♦✈✐❞❡❞ ✂✐✄✝

✆♣❢❢✐❝✐❡♥✄ ♥♦✄✐❝❡ ✄♦ ☎❡✁♠✐✄ ❛❞❡q♣❛✄❡ ❞✐✆❝♣✆✆✐♦♥ ♦♥ ✄✝❡ ☎✁❡❢❡✁✁❡❞ ♠❡✄✝♦❞ ✄♦

❝✁♦✆✆ ✄✝❡✐✁ ♣✄✐✞✐✄② ♦✁ ☎✐☎❡✞✐♥❡✳ ❙❡❡ ✄✝✐✁❞ ☎❛✁✄② ☎✐☎❡✞✐♥❡ ❝✁♦✆✆✐♥❣ ❛❣✁❡❡♠❡♥✄ ❢♦✁

❞❡✄❛✐✞❡❞ ✁❡q♣✐✁❡♠❡♥✄✆✳

❲✝❡♥ ❝✁♦✆✆✐♥❣ ♦✈❡✁ ❛♥♦✄✝❡✁ ☎✐☎❡✞✐♥❡☛ ☎✁♦✄❡❝✄✐♦♥ ✂✐✞✞ ✥❡ ☎✁♦✈✐❞❡❞ ✥② ❡❛✁✄✝❡♥

✁❛♠☎☛ ✆✂❛♠☎ ♠❛✄✆ ♦✁ ♦✄✝❡✁ ♠❡❛♥✆ ❛❝❝❡☎✄❛✥✞❡ ✄♦ ✄✝❡ ☎✐☎❡✞✐♥❡ ♦✂♥❡✁✴♦☎❡✁❛✄♦✁✳

✡✁❛❢❢✐❝ ✂✐✞✞ ✥❡ ♠❛♥❛❣❡❞ ✆♦ ✄✝❛✄ ❝✁♦✆✆✐♥❣ ♦✈❡✁ ❡✠✐✆✄✐♥❣ ✞✐♥❡✆ ✐✆ ♠✐♥✐♠✐③❡❞✳

✶✷✳✺✳✟ ✕✖✛✓✏❤ ✦✧✏✑r✑t✒✎✓

●❡♥❡✁❛✞✞② ❡✠❝❛✈❛✄♦✁✆ ✂✐✞✞ ✥❡ ♣✄✐✞✐③❡❞ ❢♦✁ ✄✝❡ ❡✠❝❛✈❛✄✐♦♥ ♦❢ ✄✝❡ ☎✐☎❡✞✐♥❡ ✄✁❡♥❝✝✳

❍❛♥❞ ❞✐❣❣✐♥❣ ♠❛② ✥❡ ✁❡q♣✐✁❡❞ ✂✝❡✁❡ ✐✄ ✐✆ ✐♠☎♦✆✆✐✥✞❡ ❢♦✁ ❡✠❝❛✈❛✄♦✁✆ ✄♦ ❢♣✞✞②

❡✠☎♦✆❡☛ ❛♥❞ ✄✁❡♥❝✝ ✥❡♥❡❛✄✝ ♦✥✆✄✁♣❝✄✐♦♥✆ ✐♥✄❡✁✆❡❝✄✐♥❣ ✄✝❡ ❝❡♥✄❡✁✞✐♥❡ ✁♦♣✄❡ ✭✆♣❝✝

❛✆ ☎✐☎❡✞✐♥❡ ❛♥❞ ♣✄✐✞✐✄✐❡✆✌✳ ★♦✁ ✁♦❝❦② ❛✁❡❛✆ ✄✝❡ ❡✠❝❛✈❛✄✐♦♥ ✂✐✞✞ ✥❡ ❞♦♥❡ ✥②

❡✠❝❛✈❛✄♦✁✆ ❢✐✄✄❡❞ ✂✐✄✝ ❛ ✝②❞✁❛♣✞✐❝ ❥❛❝❦ ✝❛♠♠❡✁ ♦✁ ♠❛♥♣❛✞ ❥❛❝❦ ✝❛♠♠❡✁✳ ❖♥❝❡

✄✝❡ ✁♦❝❦✆ ❛✁❡ ❞❡✆✄✁♦②❡❞☛ ✄✝❡ ❡✠❝❛✈❛✄♦✁ ✂✐✞✞ ✁❡♠♦✈❡ ✄✝❡ ✁♦❝❦✆ ✄♦ ✐✄✆ ✁❡q♣✐✁❡❞

❞❡☎✄✝✳

✡✝❡ ❡✠❝❛✈❛✄✐♦♥ ♦☎❡✁❛✄✐♦♥ ✆✝❛✞✞ ✥❡ ✆♣☎❡✁✈✐✆❡❞ ❛✄ ❛✞✞ ✄✐♠❡✆ ✥② ❛ ☎❡✁✆♦♥ ✆☎❡❝✐❛✞✞②

❞❡✆✐❣♥❛✄❡❞ ✄♦ ♠♦♥✐✄♦✁ ✄✝❡ ❡✠❝❛✈❛✄✐♦♥ ❢♦✁ ❛♥② ❡✠✐✆✄✐♥❣ ♣✄✐✞✐✄✐❡✆ ✄✝❛✄ ❝♦♣✞❞ ✥❡

❞❛♠❛❣❡❞ ✥② ✄✝❡ ♦☎❡✁❛✄✐♦♥✳
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❚�✁ ✂r✁♥❝� ✥�❤❧❧ ✄✁ ✁❡❝❤✈❤✂✁☎ ✆♥ ❤❝❝♦r☎❤♥❝✁ ✝✆✂� ✂✁❝�♥✆❝❤❧ ✥♣✁❝✆✐✆❝❤✂✆♦♥✥✱ ✂♦

♣r♦✈✆☎✁ ✂�✁ ♣✆♣✁❧✆♥✁ ✝✆✂� ❤ ✞✆♥✆✞♠✞ ♦✐ ✟✳✠ ✞✁✂✁r ❝♦✈✁r ✐r♦✞ ✂♦♣ ♦✐ ♣✆♣✁ ✡❚☛☞✮

✂♦ ♥❤✂♠r❤❧ ✌r♦♠♥☎ ❧✁✈✁❧ ❤❧♦♥✌ ✂�✁ r♦♠✂✁✱ ✟✳✍ ✞ ✞✆♥✆✞♠✞ ✐♦r r♦❤☎ ❝r♦✥✥✆♥✌✱ ✠

✞✁✂✁r ✞✆♥✆✞♠✞ ✐♦r ✝❤✂✁r✝❤② ❝r♦✥✥✆♥✌ ❤♥☎ ❤ ✞✆♥✆✞♠✞ ✎✵ ❝✞ ❝❧✁❤r❤♥❝✁ ✡✄✁❧♦✝

✂�✆r☎ ♣❤r✂② ♣✆♣✁❧✆♥✁✥✮✳ ✏✁✁♣✁r ✂r✁♥❝�✆♥✌ ✞❤② ✄✁ r✁q♠✆r✁☎ ✆♥ ❤r✁❤✥ ✂♦ ❤✈♦✆☎

♠♥♥✁❝✁✥✥❤r② ✆♥✥✂❤❧❧❤✂✆♦♥ ♦✐ �♦✂ ✄✁♥☎✥ ❤♥☎ ❤❧✥♦ ✝�✁r✁ ✂�✁ ♣✆♣✁ r✁q♠✆r✁✥♣❤☎☎✆♥✌

✡�✁r✁ ✆♥ ✞✆♥✆✞♠✞ ✟✍✵ ✞✞ ♠♥☎✁r ✂�✁ ♣✆♣✁ ✄♦✂✂♦✞✮ ✥♠❝� ❤✥ r♦❝✑ ✂r✁♥❝� ✄♦✂✂♦✞

✥♠r✐❤❝✁ ❤♥☎✴♦r ♦✂�✁r ✂r✁♥❝� ✄♦✂✂♦✞ ✥♠r✐❤❝✁✥ ✝✆✂� �❤r☎ ♣r♦✂r♠✥✆♦♥✥ ❝❤♣❤✄❧✁ ♦✐

☎❤✞❤✌✆♥✌ ♣✆♣✁ ❝♦❤✂✆♥✌✳

❆ ✥✝❤✞♣✁r ✡�✁❧♣✁r✮ ✝✆❧❧ ✝♦r✑ ✝✆✂� ✁❤❝� ✁❡❝❤✈❤✂♦r✳ ❚�✁ ✥✝❤✞♣✁r ✝✆❧❧ ❝♦♥✂r♦❧

✈✁�✆❝❧✁ ❤♥☎ ✐♦♦✂ ✂r❤✐✐✆❝ ❤r♦♠♥☎ ✂�✁ ✁❡❝❤✈❤✂♦r✳

❆☎☎✆✂✆♦♥❤❧ ✥♣❤❝✁ ✆♥ ✂�✁ ✐♦r✞ ♦✐ ✥❧♦♣✁☎ ✄✁❧❧✲�♦❧✁✥ ✝✆❧❧ ✄✁ ♣r♦✈✆☎✁☎ ❤✂ ✂✆✁✲✆♥

❧♦❝❤✂✆♦♥✥✳ ❚�✁r✁ ✝✆❧❧ ✄✁ ❤☎✁q♠❤✂✁ ❝❧✁❤r❤♥❝✁ ❤r♦♠♥☎ ✂�✁ ♣✆♣✁ ✂♦ ❤❧❧♦✝ ✂�✁ ✂✆✁✲✆♥

✝✁❧☎✆♥✌ ✂♦ ✄✁ ♣✁r✐♦r✞✁☎ ✥❤✐✁❧②✳ ❚�✁ ✄✁❧❧✲�♦❧✁ ✝✆❧❧ ✄✁ ❤ ✞✆♥✆✞♠✞ ♦✐ ✒✳✵ ✞ ✆♥

❧✁♥✌✂�✳

❚�✁ ✓☎♦♠✄❧✁ ☎✆✂❝�➈ ✞✁✂�♦☎ ♦✐ ✂r✁♥❝�✆♥✌ r✁✐✁r✥ ✂♦ ✂�✁ ♣r❤❝✂✆❝✁ ♦✐ ✥✁♣❤r❤✂✆♥✌ ✂�✁

✂♦♣✥♦✆❧ ❤♥☎ ✂�✁ ✥♠✄✥♦✆❧ ☎♠r✆♥✌ ✁❡❝❤✈❤✂✆♦♥ ❤♥☎ r✁♣❧❤❝✆♥✌ ✆✂ ✆♥✂♦ ✂�✁ ✂r✁♥❝� ✆♥ ✂�✁

✥❤✞✁ ♣r♦✐✆❧✁ ✂�❤✂ ♥❤✂♠r❤❧❧② ♦❝❝♠rr✁☎✳ ❚�✁ ☎✁♣✂� ♦✐ ✂�✁ ✂♦♣✥♦✆❧ ✥�❤❧❧ ✄✁

☎✁✂✁r✞✆♥✁☎✳ ❚♦♣✥♦✆❧ ✥�❤❧❧ ✄✁ ❝❤r✁✐♠❧❧② r✁✞♦✈✁☎ ❤♥☎ ✥✂❤❝✑✁☎ ❤✂ ❤☎✁q♠❤✂✁

☎✆✥✂❤♥❝✁ ✐r♦✞ ✂�✁ ✁☎✌✁ ♦✐ ✂r✁♥❝� ✥♦ ✂�❤✂ ✆✂ ☎♦✁✥ ♥♦✂ ✄✁❝♦✞✁ ✞✆❡✁☎ ✝✆✂� ✂�✁

✁❡❝❤✈❤✂✁☎ ✥♠✄✥♦✆❧ ✐r♦✞ ✂�✁ ✂r✁♥❝� ♦r ✝✆✂� ❤♥② ✐♦r✁✆✌♥ ☎✁✄r✆✥✳ ❚�✁ ✁❡❝❤✈❤✂✁☎

✥♠✄✥♦✆❧ ✂�❤✂ ✝✆❧❧ ✄✁ ♠✥✁☎ ✐♦r ✄❤❝✑✐✆❧❧✆♥✌ ✞❤✂✁r✆❤❧ ✞❤② ✄✁ ♣♠✂ ✄✁✂✝✁✁♥ ✂�✁ ✁☎✌✁ ♦✐

✂r✁♥❝� ❤♥☎ ✂♦♣✥♦✆❧ ✥✂❤❝✑ ♦r ✞❤② ✄✁ ☎✆✥♣♦✥✁☎ ✂♦ ✂✁✞♣♦r❤r② ☎✆✥♣♦✥❤❧ ❤r✁❤✥ ✄②

♠✥✆♥✌ ☎♠✞♣ ✂r♠❝✑✳ ❚�✁ ✁❡❝❤✈❤✂✁☎ ✥♠✄✥♦✆❧ ✂�❤✂ ❝♦♥✥✆✥✂✥ ♦✐ r♦❝✑✱ ✌r❤✈✁❧✱ ✄♦♠❧☎✁r✥

♦r ❧✆✑✁ ✞❤✂✁r✆❤❧ ✥�❤❧❧ ♥♦✂ ✄✁ ✄❤❝✑✐✆❧❧✁☎ ☎✆r✁❝✂❧② ♦♥✂♦ ✂�✁ ✂r✁♥❝�✱ ✄♠✂ ✥�❤❧❧ ✄✁ ✂�✁

✥✂❤❝✑✁☎ ✐♠r✂�✁r ✐r♦✞ ✂�✁ ✁☎✌✁ ♦✐ ✂�✁ ✂r✁♥❝�✳ ☞❤☎☎✆♥✌ ✞❤✂✁r✆❤❧ ✥�❤❧❧ ✄✁ ♣r✁♣❤r✁☎

✐♦r ✄❤❝✑✐✆❧❧ ♦✈✁r ✂�✁ ♣✆♣✁ ❤♥☎ ❤✂ ✂�✁ ✄♦✂✂♦✞ ♦✐ ✂�✁ ♣✆♣✁ ✡✥✁✁ ✄✁❧♦✝ ☎r❤✝✆♥✌ ❤♥☎

✥✑✁✂❝� ✐♦r ✂r✁♥❝� ✁❡❝❤✈❤✂✆♦♥ ♣r♦✐✆❧✁ ✥✑✁✂❝�✮✳

■✐ r✁q♠✆r✁☎✱ ✂�✁ ✁❡❝❤✈❤✂✁☎ ✥♦✆❧ �✁❤♣ ♦r ✥✂❤❝✑ ✡✂♦♣✥♦✆❧ ❤♥☎ ✥♠✄✥♦✆❧✮ ✥�❤❧❧ ✄✁

r✁✂❤✆♥✁☎ ✆♥ ✥♠❝� ❤ ✝❤② ✂�❤✂ ✆✂ ✆✥ ♥♦✂ ✝❤✥�✁☎ ❤✝❤② ☎♠r✆♥✌ r❤✆♥✳ ❍❤r☎ ✥♦✆❧ ✥�♦♠❧☎

✄✁ ♣♠✂ ❤✂ ✂�✁ ✄♦✂✂♦✞ ✁☎✌✁ ❤r♦♠♥☎ ✁❡❝❤✈❤✂✁☎ ✥♦✆❧✳
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❚�✁ ✂r✁♥❝� ❞✁❡✂� ✥�❛❧❧ ✄✁ ❝♦♥✂✐♥✉♦✉✥❧② ❝�✁❝❦✁❞ ❞✉r✐♥❣ ✂�✁ ✁☎❝❛✈❛✂✐♦♥ ✄②

✥✉r✈✁②♦r✳ ❚�✐✥ ✐✥ ✂♦ ❛✈♦✐❞ ✂�✁ ✁☎❝✁✥✥ ❞✁❡✂� ♦❢ ✂r✁♥❝� ❢r♦♠ ❛❡❡r♦✈✁❞ ❞r❛✇✐♥❣✥

❛♥❞ ✥❡✁❝✐❢✐❝❛✂✐♦♥✥✳ ▼✁❛✥✉r✁♠✁♥✂ ✥✂✐❝❦ ✇✐✂� ❛✂✂❛❝�✁❞ �❛♥❞❧✁ r♦❞ ♦r ♠✁❛✥✉r✁❞

r♦❡✁ ♠❛② ✄✁ ✉✥✁❞ ❢♦r ✂r✁♥❝� ❞✁❡✂� ♠✁❛✥✉r✁♠✁♥✂ ✂♦ ✁❧✐♠✐♥❛✂✁ ✂�✁ ✥✉r✈✁②♦r ❢r♦♠

✁♥✂✁r✐♥❣ ✂�✁ ✂r✁♥❝�✳ ✆♥② ✐♥❛❡❡r♦❡r✐❛✂✁ ❞✁❡✂� ✥�❛❧❧ ✄✁ r✁✲✂r✁♥❝�✁❞ ✉♥✂✐❧ ✂�✁

✂r✁♥❝� ❛❝�✐✁✈✁✥ ✂�✁ r✁✝✉✐r✁❞ ❞✁❡✂�✳

■❢ ✂�✁ ✁☎❝❛✈❛✂✐♦♥ ❡r♦❝✁✥✥ ❢✐♥❞ ❛♥ ❛r❝�❛✁♦❧♦❣✐❝❛❧ ✥✐✂✁✱ ✞P▼ ✇✐❧❧ ❛✥❦ ✂♦ ✞▲■❊✟❚ ✂♦

❞✐✥❝✉✥✥ ❢♦r ❢✉r✂�✁r ❛❝✂✐♦♥✳

✆❧❧ r♦♦✂✥✱ ✄✉r✐✁❞ ✂✐♠✄✁r ❛♥❞ r♦❝❦ ✁♥❝♦✉♥✂✁r✁❞ ✐♥ ✂�✁ ❞✐✂❝� ❧✐♥✁ ✥�❛❧❧ ✄✁ r✁♠♦✈✁❞

✥✉❝� ✂�❛✂ ✐♥ ♥♦ ✐♥✥✂❛♥❝✁ ✂�✁② ❝♦♠✁ ✐♥ ❝♦♥✂❛❝✂ ✇✐✂� ✂�✁ ❡✐❡✁✳ ✟♦ ❝�✐❡✥ ♦r ❡❛r✂✥ ♦❢

✥✂✉♠❡✥ ♦r r♦❝❦ ✥�❛❧❧ ✄✁ ❧✁❢✂ ✐♥ ✂�✁ ✂r✁♥❝�✳ ✠❛♥❞ ✥�❛❧❧ ✄✁ ✂�r♦✇♥ ✐♥✂♦ ❧♦❝❛✂✐♦♥✥

✇�✁r✁ ✥✂✉♠❡✥✱ r♦♦✂✥ ♦r r♦❝❦ �❛✈✁ ✄✁✁♥ ❝✉✂ ♦✉✂ ♦❢ ✂�✁ ✂r✁♥❝� ❧✐♥✁✱ ✐♥ ♦r❞✁r ✂♦ ❡❛❞

✂�✁ ❡✐❡✁ ❛♥❞ ✁❧✐♠✐♥❛✂✁ ❡♦✥✥✐✄❧✁ ❝♦♥✂❛❝✂ ✇✐✂� ✂�✁✥✁ ♦✄❥✁❝✂✥✳

❚�✁ ✄♦✂✂♦♠ ♦❢ ✂�✁ ✂r✁♥❝� ✥�❛❧❧ ✄✁ ❧✁✈✁❧✁❞ ✂♦ ❡r♦✈✐❞✁ ❛ ❝♦♥✂✐♥✉♦✉✥ ✉♥✐❢♦r♠

✄✁❞❞✐♥❣ ✭✄✁❛r✐♥❣ ✥✉r❢❛❝✁✡ ❢♦r ✂�✁ ❡✐❡✁ ❛❧❧ ❛❧♦♥❣ ❘❖☛✳ ❚�✁ ✂r✁♥❝� ✥�❛❧❧ ✄✁ ❢r✁✁ ♦❢

✥✂♦♥✁✥✱ ♠✁✂❛❧✱ ✇♦♦❞✱ ✈✁❣✁✂❛✂✐♦♥✱ ❝❧♦❞✥ ♦r ❛♥② ♦✂�✁r ❞✁✄r✐✥ ✂�❛✂ ♠❛② ❝❛✉✥✁

❞❛♠❛❣✁ ✂♦ ✂�✁ ❡✐❡✁❧✐♥✁ ❝♦❛✂✐♥❣✱ ❛♥❞ ✇✐❧❧ ✄✁ ✐♥✥❡✁❝✂✁❞ ✐♠♠✁❞✐❛✂✁❧② ❡r✐♦r ✂♦ ✂�✁

❡❧❛❝✁♠✁♥✂ ♦❢ ✂�✁ ❡✐❡✁✳ ❚�✁ ✇✐❞✂� ♦❢ ✂�✁ ✂r✁♥❝� ✇✐❧❧ ✄✁ ❛ ♠✐♥✐♠✉♠ ♦❢ ☞✵ ❝♠

❧❛r❣✁r ✂�❛♥ ✂�✁ ❖✳✌✳ ♦❢ ✂�✁ ✐♥✥✉❧❛✂✐♦♥ ❡✐❡✁✳

■♥ ♦r❞✁r ✂♦ ❛✈♦✐❞ ✉♥✥✂❛✄❧✁ ❛♥❞ ✥❧✐❞✐♥❣ ✂r✁♥❝� ✇❛❧❧✥✱ ✂�✁ ✐♥❝❧✐♥❛✂✐♦♥✥ ♦❢ ✂r✁♥❝�

✇❛❧❧✥ ✥�❛❧❧ ✄✁ ❞✁❢✐♥✁❞ ✄② ✂�✁ ❢✐✁❧❞ ✁♥❣✐♥✁✁r ❛❝❝♦r❞✐♥❣ ✂♦ ✂�✁ ✥✉✄✥♦✐❧ ♠❛✂✁r✐❛❧✳ ■❢

r✁✝✉✐r✁❞ ✭✇�✁r✁ ❡✁r✥♦♥♥✁❧ ❛r✁ r✁✝✉✐r✁❞ ✂♦ ✁♥✂✁r ✂�✁ ✂r✁♥❝�✡ ✂�✁ ✂r✁♥❝� ✇❛❧❧✥

✥�❛❧❧ ✄✁ ✥❧♦❡✁❞ ✄❛❝❦ ♦r ✥✂❛✄✐❧✐✍✁❞ ✄② ✥❡✁❝✐❛❧ ♠✁❛♥✥ ❛✥ ❛ ✥✂✁✁❧ ❡❧❛✂✁✱ ❛ ✂r✁♥❝� ✄♦☎

♦r ♦✂�✁r ❛❡❡r♦❡r✐❛✂✁ ♠✁❛✥✉r✁✥✳

❚�✁ ❧✁♥❣✂� ♦❢ ♦❡✁♥ ✂r✁♥❝� ✥�❛❧❧ ✄✁ ❧✐♠✐✂✁❞ ✂♦ ✂�✁ ♠✐♥✐♠✉♠ ❧✁♥❣✂� r✁✝✉✐r✁❞ ❢♦r

❝♦♥✥✂r✉❝✂✐♦♥ ❡✉r❡♦✥✁✥ ❛♥❞ ✞P▼ ✥�❛❧❧ ✄❛❝❦ ❢✐❧❧ ✂�✁ ✂r✁♥❝� ✐♠♠✁❞✐❛✂✁❧② ❛❢✂✁r ❡✐❡✁

❧♦✇✁r✐♥❣✳ ❚�✁ ♠❛☎✐♠✉♠ ❧✁♥❣✂� ♦❢ ♦❡✁♥ ✂r✁♥❝� ✥�❛❧❧ ♥♦✂ ✁☎❝✁✁❞ ✎✵✵ ♠✳

✶✏✳✎✳☞ ✑①✒✓✔✓t✕✖✗ ✓t ✘✓✙✙✚ ✛✕✜✢✙ ❆✣✜✓

■❢ ✂✁♠❡♦r❛r② ✐rr✐❣❛✂✐♦♥ ❡✐❡✁✥ ❛❝r♦✥✥ ✂�✁ ❡✐❡✁❧✐♥✁ ❘❖☛ �❛✈✁ ✄✁✁♥ ✐♥✥✂❛❧❧✁❞ ❞✉r✐♥❣

❝❧✁❛r✐♥❣ ❛♥❞ ❣r❛❞✐♥❣ ❛❝✂✐✈✐✂✐✁✥✱ ✂�✁ ✂✁♠❡♦r❛r② ✐rr✐❣❛✂✐♦♥ ✥�❛❧❧ ✄✁ r✁♠♦✈✁❞ ✭✇✐✂�

❝♦♥✥✁♥✂ ♦❢ ✂�✁ ✞▲■❊✟❚✡ ❞✉r✐♥❣ ✂r✁♥❝�✐♥❣ ❛♥❞ ✂�✁ ✇❛✂✁r✇❛② �♦❧✁ ❢r♦♠ ✂�✁ ✂✇♦

❡❛❞❞② ❢✐✁❧❞✥ ✥�❛❧❧ ✄✁ ✄❧♦❝❦✁❞ ✄② ✥♦✐❧ ❞✐❦✁✱ ❛❧♦♥❣ ❡❛❞❞② ❢✐✁❧❞ ❛r✁❛✳ ■❢ ❛♥② ✇❛✂✁r

✥❡✐❧❧✥ ♦♥✂♦ ✂�✁ ✂r✁♥❝� ❢r♦♠ ✂�✁ �✐❣�✁r ✁❧✁✈❛✂✐♦♥ ❡❛❞❞② ❢✐✁❧❞✱ ✂�✁ ✇❛✂✁r ✥�❛❧❧ ✄✁

❡✉♠❡✁❞ ♦✉✂ ✄② ❡✉♠❡ ✂♦ ✂�✁ ❧♦✇✁r ❡❛❞❞② ❢✐✁❧❞✳

■❢ ✂�✁ ✂r✁♥❝� ♥✁✁❞✥ ✂♦ ✄✁ ❞✁✲✇❛✂✁r✁❞ ❞✉✁ ✂♦ ❢❧♦♦❞✐♥❣ ✄② r❛✐♥ ✇❛✂✁r✱ ✇❛✂✁r ✇✐❧❧ ✄✁

r✁♠♦✈✁❞ ✉✥✐♥❣ ✥✉✐✂❛✄❧✁ ❞✐✂❝� ❡✉♠❡✥✳
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✶�✁✺✁✺ ❊①✂❛✈❛t✐✄♥ ❛t ✥✂✂❡☎☎ ❛♥❞ ✆✄❛❞ ✝r✄☎☎✐♥❣

❉✞✟✠✡☛ ☞❤✌ ✌✍❝✎✏✎☞✠♦✡ ✎❝☞✠✏✠☞② ✎❝✟♦ss ✎ ✟♦✎✑✱ ✎❝❝✌ss ☛✎☞✌✱ ✏✠❧❧✎☛✌✟ ✎❝❝✌ss✱ ✌☞❝✁✱

❈P▼ s❤✎❧❧ ✒✟♦✏✠✑✌ ✎✡✑ ♠✎✠✡☞✎✠✡ ☞✌♠✒♦✟✎✟② ✓✟✠✑☛✌✱ ☞✌♠✒♦✟✎✟② ✇✎❧❦s✱

✒✎ss✎☛✌✇✎②s✱ ✔✌✡❝✌s✱ ♦✟ ♦☞❤✌✟ s☞✟✞❝☞✞✟✌s s♦ ✎s ✡♦☞ ☞♦ ✠✡☞✌✟✔✌✟✌ ✇✠☞❤ ☞✟✎✔✔✠❝✁ ❈P▼

s❤✎❧❧ ✒✟♦✏✠✑✌ s✠☛✡s✱ ✓✎✟✟✠❝✎✑✌s✱ ✎✡✑ ✔❧✎☛♠✌✡ ☞♦ ✇✎✟✡ ✎✡✑ ✒✟♦☞✌❝☞ ☞✟✎✔✔✠❝ ✇❤✠❧✌

✌✍❝✎✏✎☞✠♦✡ ✠s ✠✡ ✒✟♦☛✟✌ss✁

 

✶�✁✺✁✻ ❊①✂❛✈❛t✐✄♥ ✥r✄✉♥❞ ❊①✐☎t✐♥❣ ✕✉r✐❡❞ ✖✐♣❡✗✐♥❡ ❛♥❞ ✘❡r✈✐✂❡

❚❤✌ ✙✞✟✏✌②♦✟ s❤✎❧❧ ❝♦✡✔✠✟♠ ✎✡✑ ♠✎✟❦ ☞❤✌ ✌✍✎❝☞ ❧♦❝✎☞✠♦✡s ♦✔ ✓✞✟✠✌✑ ✞☞✠❧✠☞② ❝✎✓❧✌s✱

✒✠✒✌❧✠✡✌s✱ ✎✡✑✚♦✟ ♦☞❤✌✟ ✒✠✒✌❧✠✡✌✁

■✔ ✎✓♦✏✌ s✎✠✑ ✔✎❝✠❧✠☞✠✌s ✡✌✌✑ ☞♦ ✓✌ ✌✍✒♦s✌✑✱ ❈P▼ s❤✎❧❧ ☛✠✏✌ s✞✔✔✠❝✠✌✡☞ ✡♦☞✠❝✌ ☞♦ ☞❤✌

✞☞✠❧✠☞② ♦✇✡✌✟s s♦ ☞❤✎☞ ☞❤✌② ♠✎② ❤✎✏✌ ✎ ✟✌✒✟✌s✌✡☞✎☞✠✏✌ ✒✟✌s✌✡☞✁

❲❤✌✡ ☞❤✌ ❤♦✟✠✛♦✡☞✎❧ ✎✡✑ ✏✌✟☞✠❝✎❧ ❧♦❝✎☞✠♦✡ ✎✡✑ ☞❤✌ ✒❤②s✠❝✎❧ s✠✛✌ ♦✔ ☞❤✌s✌ ✔✎❝✠❧✠☞✠✌s

❤✎s ✓✌✌✡ ✑✌☞✌✟♠✠✡✌✑ ✞s✠✡☛ ♠✎✡✞✎❧ ✌✍❝✎✏✎☞✠♦✡✱ ✠☞ ✠s ✡♦✟♠✎❧❧② ✎❧❧♦✇✌✑ ☞♦ ✒✌✟✔♦✟♠

♠✌❝❤✎✡✠❝✎❧ ✌✍❝✎✏✎☞✠♦✡ ☞♦ ✇✠☞❤✠✡ ✶ ♠ ♦✔ s✞❝❤ ✔✎❝✠❧✠☞✠✌s✱ ✒✟♦✏✠✑✌✑ ✌✍✠s☞✠✡☛ ✔✎❝✠❧✠☞✠✌s

✎✟✌ ✏✠s✠✓❧✌ ✎✡✑ ✎✑✌q✞✎☞✌ ✒✟♦☞✌❝☞✌✑✁

✜✍❝✎✏✎☞✠♦✡ ❝❧♦s✌✟ ☞❤✎✡ ✶ ♠ s❤✎❧❧ ✓✌ ❝✎✟✟✠✌✑ ♦✞☞ ♠✎✡✞✎❧❧②✁ ✙❤♦✟✌ ✒✟♦☞✌❝☞✠♦✡ ✇✠❧❧

✓✌ ✌✟✌❝☞✌✑ ✎s s❧♦✒✠✡☛ ✇✠❧❧ ✓✌ ❝♦✡✑✞❝☞✌✑ ✇❤✌✡ ♠✎✡✞✎❧ ✌✍❝✎✏✎☞✠♦✡ ✠s ✟✌q✞✠✟✌✑ ✠✡ ✎

☞✟✌✡❝❤✁

▼✎✡✞✎❧ ✌✍❝✎✏✎☞✠♦✡ ♠✎② ✓✌ ✟✌q✞✠✟✌✑ ✎☞ ✎✡② ❧♦❝✎☞✠♦✡ ✇❤✌✟✌ ✠✡ ☞❤✌ ♦✒✠✡✠♦✡ ✎✡✑

s♦❧✌ ✑✠s❝✟✌☞✠♦✡ ♦✔ ☞❤✌ ❈▲■✜◆❚ ✟✌✒✟✌s✌✡☞✎☞✠✏✌✱ ✠☞ ✠s ✡✌❝✌ss✎✟②✁

✶�✁✺✁✼ ✢r❡♥✂✣ ❊①✂❛✈❛t✐✄♥ ❛t ✆✄✂✤✦ ✥r❡❛

❆ ❤②✑✟✎✞❧✠❝ ✟♦❝❦ ✓✟✌✎❦✌✟ ♠♦✞✡☞✌✑ ♦✡ ☞❤✌ ✌✍❝✎✏✎☞♦✟ ♠✎② ✓✌ ✞s✌✑ ✔♦✟ ✌✍❝✎✏✎☞✠✡☛

✎❝☞✠✏✠☞✠✌s ✎☞ ✟♦❝❦s ✎✟✌✎ ✇❤✠❝❤ ✇✠❧❧ ❝✞☞ ☞❤✌ ✑✠☞❝❤ ✎☞ ❧✌✎s☞ �✵✵ ♠♠ ✇✠✑✌✟✁ ✜✍❝✎✏✎☞✠♦✡

♦✔ ☞❤✌ ✟♦❝❦ ❧✎②✌✟ s❤✎❧❧ ✓✌ ✡♦ ❧✌ss ☞❤✎✡ ✧✵ ❝♠ ✓✌❧♦✇ ☞❤✌ ✠✡✑✠❝✎☞✌✑ ✔✠✡✠s❤✌✑ ☛✟✎✑✌✁

✶�✁✺✁✽ ✢r❡♥✂✣ ✐♥ ★❡t✗❛♥❞☎

■✡ ✇✌☞❧✎✡✑s✱ ☞✟✌✡❝❤✠✡☛ s❤✎❧❧ ✓✌ ✒✌✟✔♦✟♠✌✑ ✓② s✇✎♠✒ ✌✍❝✎✏✎☞♦✟ ♦✟ ☞✟✎❝❦✌✑

✌✍❝✎✏✎☞♦✟s ✇♦✟❦✠✡☛ ♦✔✔ ♠✎☞s✱ ✟✠✒✟✎✒ ♦✟ s✠♠✠❧✎✟✁ ❚❤✌ ✌✍❝✎✏✎☞✌✑ s♦✠❧ ✇✠❧❧ ✓✌ ✒✞☞ ♦✡

☞❤✌ ✡♦✡✲✇♦✟❦✠✡☛ s✠✑✌✱ ♠✠✡✠♠✞♠ ✵✁✺ ♠ ✔✟♦♠ ☞✟✌✡❝❤ ✌✑☛✌✁ ❚❤✌ ✌✍❝✎✏✎☞✌✑ s♦✠❧

❤✌✎✒ s❤✎❧❧ ✓✌ ✒✞s❤✌✑ ✭❝♦♠✒✎❝☞✌✑✮ ✓② ✌✍❝✎✏✎☞♦✟ ✓✞❝❦✌☞ ☞♦ ✒✟✌✏✌✡☞ ☞❤✌ ✌✍❝✎✏✎☞✌✑

s♦✠❧ ✔✟♦♠ ✔✎❧❧✠✡☛ ✠✡☞♦ ☞❤✌ ☞✟✌✡❝❤ ✑✞✌ ☞♦ ✇✎☞✌✟ ❝✞✟✟✌✡☞✁
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✶�✁✺✁✾ ❙t❡❡♣ ✥r❡♥✂❤

✄♦♠☎✆✐♠☎✝ ✞✉☎ ✆♦ ✟ ✠✐♠✐✆☎✞ ✟♠♦✉✡✆ ♦❢ ✟✈✟✐✠✟❜✠☎ ✝☛✟❝☎ ❢♦☞ ✆☞☎✡❝✌✐✡❣✍ ✆✌☎ ✆☞☎✡❝✌

♠✉✝✆ ❜☎ ✞✉❣ ✐✡✆♦ ✟ ✝✆☎☎☛ ✟✡✞ ✡✟☞☞♦✇ ✆☞☎✡❝✌✁ ✳♦ ☛☞☎✈☎✡✆ ✆✌☎ ✌✐❣✌ ☛♦✝✝✐❜✐✠✐✆② ♦❢

✆☞☎✡❝✌ ❝♦✠✠✟☛✝☎✍ ✝✌♦☞✐✡❣ ♦☞ ✝✌✐☎✠✞✐✡❣ ☛☞♦✆☎❝✆✐♦✡ ♠✉✝✆ ❜☎ ☎☞☎❝✆☎✞ ✐✡ ☛✠✟❝☎

✇✌☎☞☎✈☎☞ ✆✌☎☞☎ ✐✝ ✟ ☞☎✟✝♦✡ ❢♦☞ ☛☎☞✝♦✡✡☎✠ ✆♦ ☎✡✆☎☞ ✆✌☎ ✆☞☎✡❝✌ ✭✐✁☎✁ ❜☎✠✠❧✌♦✠☎✝ ❢♦☞

✆✐☎❧✐✡✮✁

✶�✁✺✁✶✎ Pr❡✏❡r✑❛t✒✓♥ ✓✔ ✕①✒✏t✒♥✖ ✗❛✂✒✘✒t✒❡✏

❉✟♠✟❣☎ ✆♦ ✆☞☎☎✝ ✟✡✞ ❢☎✡❝☎✝ ♦✉✆✝✐✞☎ ✆✌☎ ✙❖❲ ✇✐✠✠ ❜☎ ✟✈♦✐✞☎✞✁ ✚✠✠ ✡☎❝☎✝✝✟☞②

♠☎✟✝✉☞☎✝ ✇✐✠✠ ❜☎ ✆✟❦☎✡ ✆♦ ☎✡✝✉☞☎ ✆✌☎ ❝♦✡✆✐✡✉☎✞ ❢✉✡❝✆✐♦✡✐✡❣ ♦❢ ☎✛✐✝✆✐✡❣ ❝✟✡✟✠✝✍

✐☞☞✐❣✟✆✐♦✡ ❝✌✟✡✡☎✠✝✍ ☎✆❝✁

✳♦ ☛☞♦✆☎❝✆ ✡☎✟☞❜② ☎✛✐✝✆✐✡❣ ✉✡✞☎☞❣☞♦✉✡✞ ☛✐☛☎✠✐✡☎✝ ✟❣✟✐✡✝✆ ☎✛❝✟✈✟✆✐♦✡ ✟❝✆✐✈✐✆✐☎✝✍

✆✌☎ ❢♦✠✠♦✇✐✡❣ ♠☎✟✝✉☞☎✝ ✇✐✠✠ ❜☎ ✆✟❦☎✡✜

✢ ❉☎✆☎❝✆ ☎✛✐✝✆✐✡❣ ☛✐☛☎✠✐✡☎✝ ♦☞ ♦✆✌☎☞ ✉✆✐✠✐✆✐☎✝ ❜② ☛✐☛☎ ✫ ❝✟❜✠☎ ✞☎✆☎❝✆♦☞✍ ✆✌☎✡

♠✟☞❦ ✇✐✆✌ ✇♦♦✞☎✡ ☛☎❣✝✁

✢ ❊✛❝✟✈✟✆☎ ✝♠✟✠✠ ☛✐✆ ❜② ♠✟✡✉✟✠ ✞✐❣❣✐✡❣ ✆♦ ✐✞☎✡✆✐❢② ✆✌☎ ☛✐☛☎✁

✢ ❊✛☛♦✝☎ ✆✌☎ ☎✛✐✝✆✐✡❣ ☛✐☛☎ ♦☞ ♦✆✌☎☞ ✉✆✐✠✐✆② ❜② ♠✟✡✉✟✠ ✞✐❣❣✐✡❣✁

✢ ✚ ☛☎☞✝♦✡ ✇✐✠✠ ❜☎ ✟✝✝✐❣✡☎✞ ✝☛☎❝✐❢✐❝✟✠✠② ✆♦ ❢♦❝✉✝ ♦✡ ✇✟✆❝✌✐✡❣ ✆✌☎ ☎✛❝✟✈✟✆✐♦✡

✇✌☎✡ ✇♦☞❦✐✡❣ ✡☎✟☞ ☎✛✐✝✆✐✡❣ ☛✐☛☎✠✐✡☎✴✉✆✐✠✐✆✐☎✝✁ ✣☎ ✇✐✠✠ ❣✐✈☎ ✝✐❣✡✟✠✝ ✆♦

☎✛❝✟✈✟✆♦☞ ♦☛☎☞✟✆♦☞ ✆♦ ❣✉✐✞☎ ✆✌☎ ☎✛❝✟✈✟✆✐♦✡ ☛☞♦❝☎✝✝✁

✢ ❲♦♦✞ ✟✡✞ ✆✌✐❝❦ ☞✉❜❜☎☞ ✇✐✠✠ ❜☎ ☛✠✟❝☎✞ ♦✡ ✆✌☎ ☎✛✐✝✆✐✡❣ ☛✐☛☎ ✆♦ ☛☞♦✆☎❝✆ ✟❣✟✐✡✝✆

✞✐☞☎❝✆ ✐♠☛✟❝✆ ♦❢ ✆✌☎ ☎✛❝✟✈✟✆♦☞ ❜✉❝❦☎✆ ✟✡✞ ♦✆✌☎☞ ☛♦✆☎✡✆✐✟✠ ✌✟③✟☞✞✝✁ ✄✆☎☎✠

➇❉♦❣ ✣♦✉✝☎➈ ♠✟② ❜☎ ✐✡✝✆✟✠✠☎✞ ✟✝ ✟✠✆☎☞✡✟✆✐✈☎ ☛☞♦✆☎❝✆✐♦✡ ✐❢ ☞☎✤✉✐☞☎✞ ❜② ✆✌☎

✆✌✐☞✞ ☛✟☞✆② ☛✐☛☎✠✐✡☎ ♦☛☎☞✟✆♦☞✁

✢ ■❢ ☛✐☛☎✠✐✡☎ ❝☞♦✝✝☎✝ ❝✟✆❝✌♠☎✡✆ ✟☞☎✟ ♦❢ ✟✡② ✇☎✠✠✝✍ ✟☛☛☞♦☛☞✐✟✆☎ ✟❝✆✐♦✡ ✇✐✠✠ ❜☎

✆✟❦☎✡ ✆♦ ♠✐✡✐♠✐③☎ ✟✡② ✡☎❣✟✆✐✈☎ ✐♠☛✟❝✆ ✞✉☞✐✡❣ ❝♦✡✝✆☞✉❝✆✐♦✡✁

✶�✁✺✁✶✶ ✦r❛✒♥❛✖❡

❊✛❝☎☛✆ ✇✌☎☞☎ ✞☞✟✐✡✟❣☎ ✐✝ ✞✐✈☎☞✆☎✞ ✇✐✆✌ ❝♦✡✝☎✡✆ ♦❢ ✆✌☎ ❈▲■❊◆✳✍ ✡♦ ✞☞✟✐✡✍ ❣✉✆✆☎☞✍

❝✌✟✡✡☎✠ ♦☞ ☛✐☛☎ ✇✐✠✠ ❜☎ ♦❜✝✆☞✉❝✆☎✞✁ ✚✆ ✟✠✠ ✆✐♠☎✝ ✆✌☎ ✆☞☎✡❝✌ ✇✐✠✠ ❜☎ ❦☎☛✆ ❢☞☎☎ ♦❢

✇✟✆☎☞✍ ☎✛❝☎☛✆ ✇✌☎☞☎ ✆✌☎ ✇✟✆☎☞ ✇✐✠✠ ❜☎ ✉✆✐✠✐③☎✞ ✟✝ ✆✌☎ ♠☎✞✐✟✡ ❢♦☞ ☛✠✟❝☎♠☎✡✆ ♦❢

✆✌☎ ☛✐☛☎✝✁

✶�✁✺✁✶� ✧♥✏♣❡✂t✒✓♥

■✡✝☛☎❝✆✐♦✡ ✇✐✠✠ ❝♦✈☎☞ ✟✝ ✟ ♠✐✡✐♠✉♠ ✆✌☎ ❢♦✠✠♦✇✐✡❣✜

★ Trench route in compliance with alignment sheets. 
★ Pipeline depth along the route minimum  (1.2 m cover from the top of pipe 

to natural ground level). 
★ Pipeline depth for road/river crossing (refer to CLIENT and detail 

construction drawing). 
★ Crossing existing facilities and pipelines. 
★ All information required for “As Built” records. 
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✶�✁✺✁✶✂ ❊q✉✐♣♠❡♥t

❈P▼ ✥✄☎☎ ✆♦❜✄☎✄✝✞ ✟❤✞ ✠♦☎☎♦✥✄✡☛ ✞☞✌✄✍✆✞✡✟ ✟♦ ✍✞r✠♦r✆ ✟❤✞ ✍✄✍✞☎✄✡✞ ✟r✞✡❝❤ ✞①❝❛✈❛✟✄♦✡

❛❝✟✄✈✄✟✄✞s✿

 

◆✎ ❉❡✏✑✒✐♣t✐✎♥ ◗t② ❯♥✐t ❘❡♠✓✒✔✏

✶✁ ✕①❝❛✈❛✟♦r � ✖✡✄✟ ✕❛❝❤ s✍r✞❛✗

�✁ ❙✥❛✆✍ ✕①❝❛✈❛✟♦r ✲ ✲ ❆s ✘✞☞✌✄r✞✗

✂✁ ▲♦✡☛ ❆r✆ ✕①❝❛✈❛✟♦r ✲ ✲ ❆s ✘✞☞✌✄r✞✗

✹✁
✙✄✞s✞☎ ❛✡✗✚♦r ✞☎✞❝✟r✄❝ ✛❛✟✞r

P✌✆✍
✶ ✖✡✄✟ ✕❛❝❤ s✍r✞❛✗ ✭■✠ ✘✞☞✌✄r✞✗✮

✺✁ ❍✜✗r❛✌☎✄❝ ✘♦❝❦ ✢r✞❛❦✞r ✲ ✲ ✕❛❝❤ s✍r✞❛✗ ✭■✠ ✘✞☞✌✄r✞✗✮

✻✁ ❚♦✟❛☎ ❙✟❛✟✄♦✡ ✶ ✖✡✄✟ ✕❛❝❤ s✍r✞❛✗

✼✁ ▼✞✟❛☎ ✙✞✟✞❝✟♦r ✙✄☛✄❝❛✟ ✶ ✖✡✄✟ ✕❛❝❤ s✍r✞❛✗

✽✁ ❍❛✡✗ ✟♦♦☎s ✲ ✲ ❆s ✘✞☞✌✄r✞✗ ✠♦r ✆❛✡✌❛☎ ✗✄☛☛✄✡☛

❆☎☎ ✞☞✌✄✍✆✞✡✟ ✈❛☎✄✗ ❝✞r✟✄✠✄❝❛✟✞s s❤❛☎☎ ❜✞ s✌❜✣✞❝✟ ✟♦ ❛✟✟❛❝❤✞✗ ♦✡ P✞r✆✄✟ ✟♦ ✛♦r❦ ✭P✟✛✮✁

✤✦✧★ ✩✎✇❡✒✐♥✪✫✐♥

✶�✁✻✁✶ ✬✒❡✫✯✎♥✏t✒✉✑t✐✎♥ ✰✎✒✔✏

❈▲■✕✱❚ s❤❛☎☎ ❜✞ ✡♦✟✄✠✄✞✗ ✍r✄♦r ✟♦ ☎♦✥✞r✄✡☛✲✄✡ ♦✍✞r❛✟✄♦✡s✁ ✳✞♦✆✞✟r✄❝❛☎

❝❤❛r❛❝✟✞r✄s✟✄❝ ♦✠ ✟❤✞ ✟r✞✡❝❤ ✥✄☎☎ ❜✞ ✞s✟❛❜☎✄s❤✞✗ ❛✡✗ s✌❜✆✄✟✟✞✗ ✟♦ ✟❤✞ ❈▲■✕✱❚ ✍r✄♦r

✟♦ s✟❛r✟ ☎♦✥✞r✄✡☛✁

❚❤✞ ♦✍✞✡ ✟r✞✡❝❤ ☎✞✡☛✟❤ ✠♦r ☎♦✥✞r✞✗ ✍✄✍✞ s❤❛☎☎ ❤❛✈✞ s✌✠✠✄❝✄✞✡✟ s☎❛❝❦ ✟♦ ❛☎☎♦✥ ✠♦r

❝♦✡✟r❛❝✟✄♦✡ ❝❛✌s✞✗ ❜✜ ✟✞✆✍✞r❛✟✌r✞ ❝❤❛✡☛✞s✁

❚❤✞ ✟r✞✡❝❤ ❜♦✟✟♦✆ s❤❛☎☎ ❜✞ ✄✡s✍✞❝✟✞✗ ✟♦ ✞✡s✌r✞ ✟❤✞ ❝♦rr✞❝✟ ✗✞✍✟❤ ❛✡✗ ❝♦✡✗✄✟✄♦✡s

❤❛✈✞ ❜✞✞✡ ✆✞✟✁ ✱♦ r♦❝❦s✴ ❝☎♦✗s✴ s❦✄✗s✴ ❛✡✗ ♦✟❤✞r ✗✞❜r✄s ✟❤❛✟ ❤❛✈✞ ❤❛r✗

✍r♦✟r✌s✄♦✡s ❝❛✍❛❜☎✞ ♦✠ ✗❛✆❛☛✄✡☛ ✟❤✞ ✍✄✍✞ ❝♦❛✟✄✡☛ ❛r✞ ❛☎☎♦✥✞✗ ❛✟ ✟❤✞ ✟r✞✡❝❤

❜♦✟✟♦✆✁

✛❤✞r✞ ✟❤✞ ✟r✞✡❝❤ ✄s ✞①❝❛✈❛✟✞✗ ✄✡ r♦❝❦✜ ❛r✞❛s✴ ✆❛❦✞ s✌r✞ ✟❤❛✟ ✟❤✞ ✟r✞✡❝❤ ❜♦✟✟♦✆

❤❛s ❜✞✞✡ ✠✄☎☎✞✗ ✥✄✟❤ ✍❛✗✗✄✡☛ ✆❛✟✞r✄❛☎ ✭☎♦♦s✞ s♦✄☎✮ ❛✟ ✆✄✡✄✆✌✆ ✶✺✵ ✆✆ ✍r✄♦r ✟♦

☎♦✥✞r✄✡☛✲✄✡ ✟❤✞ ✍✄✍✞✁

■✠ r✞☞✌✄r✞✗✴ ❛✡✜ ✥❛✟✞r ✠✄☎☎✞✗ ✄✡ ✟❤✞ ✟r✞✡❝❤ s❤❛☎☎ ❜✞ ✗✞✥❛✟✞r✞✗ ✍r✄♦r ✟♦ ☎♦✥✞r✄✡☛✲✄✡

✟❤✞ ✍✄✍✞✁

Pr✄♦r ✟♦ ☎♦✥✞r✄✡☛ ♦✠ ✍✄✍✞s✴ ❛☎☎ ☎✄✠✟✄✡☛ ✞☞✌✄✍✆✞✡✟ ❛✡✗ ❝❛❜☎✞ s☎✄✡☛s s❤❛☎☎ ❜✞

✄✡s✍✞❝✟✞✗ ✠♦r ✆✞❝❤❛✡✄❝❛☎ s♦✌✡✗✡✞ss✴ s✌✄✟❛❜✄☎✄✟✜✴ ❛✡✗ ✥✞❛r✁ ❆✡✜ ❝r❛✗☎✞r r♦☎☎✞r ♦r
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❧�✁t�✐✂ ✥✄❧ts ✁♦✉✐☎ ☎✄✁✄❝t�✈✄ ✇�❧❧ ✥✄ ✆✄♣❧✝❝✄☎❞ ✞✐❧♥ ♣✄✆s♦✐✐✄❧ �✐✈♦❧✈✄☎ �✐ ❧♦✇✄✆�✐✂

♦♣✄✆✝t�♦✐s s❤✝❧❧ ✥✄ ♣✄✆♠�tt✄☎ t♦ ✥✄ ✝✆♦✉✐☎ t❤✄ t✆✄✐❝❤ ☎✉✆�✐✂ ❧♦✇✄✆�✐✂❞

✞♣✄✐ ✄✐☎s ♦✁ ♣�♣✄ ♣❧✝❝✄☎ �✐ t❤✄ t✆✄✐❝❤ ✇�❧❧ ✥✄ s✄❝✉✆✄❧♥ ❝♦✈✄✆✄☎ ✉s�✐✂ ✆✉✥✥✄✆✱

♣❧✝st�❝✱ ❝✝✐✈✝s ♦✆ ♦t❤✄✆ ✝♣♣✆♦✈✄☎ ❝✝♣s t♦ ♣✆✄✈✄✐t t❤✄ �✐✂✆✄ss ♦✁ ✝✐�♠✝❧✱ ☎✄✥✆�s✱

✇✝t✄✆✱ ✝✐☎ ✁❧♦✝t�✐✂ �✐ t❤✄ ✄✈✄✐t t❤✝t t❤✄ t✆✄✐❝❤ �s ✁�❧❧✄☎ ♦✁ ✇✝t✄✆❞ ✳❤✄✐ t✇♦

♣�♣✄s ♦✆ ♠♦✆✄ ✝✆✄ ✇✄❧☎✄☎ t♦✂✄t❤✄✆ ✝✥♦✈✄ ✂✆♦✉✐☎✱ ♣�♣✄ ✄✐☎s s❤✝❧❧ ✥✄ ✝❧s♦

❝♦✈✄✆✄☎ ✇�t❤ ❝✝♣s❞ ✳✄❧☎�✐✂ ♦✁ ♠✄t✝❧ ❝✝♣s s❤✝❧❧ ✥✄ ✐♦t ♣✄✆♠�tt✄☎❞ ✟❤✄ ✄✐☎ ❝✝♣s

s❤✝❧❧ ✥✄ �✐st✝❧❧✄☎ ♣✆�♦✆ t♦ t❤✄ ❧♦✇✄✆�✐✂ ♦♣✄✆✝t�♦✐ t♦ ✄❧�♠�✐✝t✄ ♣✄✆s♦✐✐✄❧ ✁✆♦♠

✇♦✆❦�✐✂ �✐s�☎✄ t❤✄ t✆✄✐❝❤❞

P✆�♦✆ t♦ st✝✆t�✐✂ ♣�♣✄ ❧♦✇✄✆�✐✂✲�✐ ✝❝t�✈�t�✄s✱ t❤✄ ✁♦❧❧♦✇�✐✂ ✝❝t�✈�t�✄s s❤✝❧❧ ✥✄

❝♦✐☎✉❝t✄☎✿

✶✠ ❊✐s✉✆✄ t❤✝t PP❊ �s ✇♦✆✐ ❝♦✆✆✄❝t❧♥❞

✷✠ P✆✄✲❥♦✥ ♠✄✄t�✐✂ ✝tt✄✐☎✄☎ ✥♥ ✝❧❧ t❤✄ ♣✄✆s♦✐✐✄❧ �✐✈♦❧✈✄☎❞

✸✠ ✟❤✄ s✉♣✄✆✈�s♦✆ s❤✝❧❧ ❝❧✄✝✆❧♥ ✄①♣❧✝�✐ t❤✄ ✇♦✆❦ ♣✄✆♠�t ✝✐☎ ✡❙☛ t♦ ✝❧❧ ♣✄✆s♦✐✐✄❧

�✐✈♦❧✈✄☎❞

✹✠ ❈❤✄❝❦ t❤✄ ✄❡✉�♣♠✄✐t ✝✐☎ t♦♦❧s t♦ ✥✄ ✉s✄☎✱ ✝✐♥ ☎✝♠✝✂✄☎ ✄❡✉�♣♠✄✐t ✝✐☎✴♦✆

t♦♦❧s s❤✝❧❧ ✥✄ ✆✄♣✝�✆✄☎ ♣✆�♦✆ t♦ ✉s✄ ♦✆ ✆✄♣❧✝❝✄☎❞

✺✠ ■✐st✝❧❧ ✥✝✆✆�✄✆s✱ s�✂✐✝✂✄✱ ✝✐☎ ✇✝✆✐�✐✂ s�✂✐s ✝t t❤✄ ✇♦✆❦�✐✂ ✝✆✄✝s❞

✶✷❞✻❞✷ ●☞✌☞r❛✍

P�♣✄ s❤✝❧❧ ✥✄ ♣�❝❦✄☎ ✉♣ ✇�t❤♦✉t ☎✆✝✂✂�✐✂✱ s❧�☎�✐✂✱ ♦✆ ✥♦✉✐❝�✐✂ ♦✁✁ t❤✄ ✉✐☎✄✆✐✄✝t❤

s✉♣♣♦✆t ✎s♦�❧ ✥✄✆♠✠ ☎✉✆�✐✂ ❧♦✇✄✆�✐✂✲�✐ ♦♣✄✆✝t�♦✐s❞

P✆�♦✆ t♦ ❧♦✇✄✆�✐✂ t❤✄ ♣�♣✄✱ ✝ ❤♦❧�☎✝♥ t✄st ♠✉st ❤✝✈✄ ✥✄✄✐ ♣✄✆✁♦✆♠✄☎ ✝✐☎ t❤✄

✆✄s✉❧t ♠✉st ✥✄ ✝❝❝✄♣t✄☎✱ ✝✐♥ ♣�♣✄ ❝♦✝t�✐✂ ☎✝♠✝✂✄ s❤✝❧❧ ✥✄ ✆✄♣✝�✆✄☎

�♠♠✄☎�✝t✄❧♥❞ ▼✝①�♠✉♠ ✁✆✄✄ s♣✝✐ �s ✸✺ ♠ ✎✆✄✁✄✆ t♦ t❤✄ ✝tt✝❝❤✄☎ ❝✝❧❝✉❧✝t�♦✐ ✐♦t✄❞

▲�✁t�✐✂ ♦✁ ♣�♣✄s ✇�❧❧ ✥✄ ☎♦✐✄ ✇�t❤ ❝✆✝☎❧✄ ✆♦❧❧✄✆ t♦ ♠�✐�♠�✏✄ ☎✝♠✝✂✄ ♦✐ t❤✄ ♣�♣✄

�✐s✉❧✝t�♦✐✑ ❧�✁t�✐✂ ✥✄❧t ✇�❧❧ ✥✄ ✉s✄☎ ✁♦✆ ❧♦✇✄✆�✐✂✲�✐ ♣�♣✄ t❤✝t ✐♦t ♣♦ss�✥❧✄ t♦ ✉s✄

❝✆✝☎❧✄ ✆♦❧❧✄✆ s✉❝❤ ✝s ❧♦✇✄✆�✐✂✲�✐ ♣�♣✄ ✝t ❝✆♦ss�✐✂❞ ✒♦ s❧�✐✂ ✥✄❧t ✇�❧❧ ✥✄ ♣❧✝❝✄☎ ✝t

✂�✆t❤ ✇✄❧☎ ♦✆ ♣�♣✄ ❥♦�✐t❞ ☛✐♥ ♦t❤✄✆ s✄❧✄❝t✄☎ ✄❡✉�♣♠✄✐t ♦✆ ❧�✁t�✐✂ t♦♦❧s ✉s✄☎ t♦

❧♦✇✄✆ t❤✄ ♣�♣✄ s❤✝❧❧ ✥✄ �✐✁♦✆♠✄☎ ✝✐☎ ✝❝❝✄♣t✄☎ ✥♥ t❤✄ ❈▲■❊✒✟❞

☛❧❧ ♣�♣✄s ✝✐☎ ✥✄✐☎s ✇�❧❧ ✥✄ ❦✄♣t ✝t ✝ ♠�✐�♠✉♠ ♦✁ ✶✺✵ ♠♠ ❝❧✄✝✆✝✐❝✄ ✥✄t✇✄✄✐

♣�♣✄ ✝✐☎ t✆✄✐❝❤ ✇✝❧❧❞ ❊✐s✉✆✄ t❤✄ ♣�♣✄ �s ❧♦✇✄✆✄☎ ✇�t❤♦✉t ✆✉✥✥�✐✂ t❤✄ t♦♣ ♦✆

s�☎✄s ♦✁ t❤✄ t✆✄✐❝❤❞

✶✷❞✻❞✸ ✓✔✕☞r✖✌✗✘✙✌ ✚☞q✛☞✌✜☞

❙�☎✄ ✥♦♦♠ ✇�❧❧ ✥✄ s✄t✲✉♣ ✁♦✆ t❤✄ ❧♦✇✄✆�✐✂✲�✐ ♦♣✄✆✝t�♦✐s✿

✢ ❙�☎✄ ✥♦♦♠ ✒♦❞✹ ✇�❧❧ ✥✄ ♣♦s�t�♦✐✄☎ ✻ ♠ ✁✆♦♠ t❤✄ ✄✐☎ s�☎✄ ♦✁ P✴▲ ✝✐☎ ✇�❧❧ ❧�✁t

t❤✄ ♣�♣✄ t♦ ✝ ❤✄�✂❤t ♦✁ ✣✵ ❝♠ ✁✆♦♠ ✂✆♦✉✐☎ ✄❧✄✈✝t�♦✐❞

✢ ❙�☎✄ ✥♦♦♠ ✒♦❞✸ ✇�❧❧ ✥✄ ♣♦s�t�♦✐✄☎ ✸✺ ♠ �✐t✄✆✈✝❧ ✁✆♦♠ ❙�☎✄ ✥♦♦♠ ✒♦❞✹

♣♦s�t�♦✐ ✝✐☎ ✇�❧❧ ❧�✁t t❤✄ ♣�♣✄ t♦ ✝ ❤✄�✂❤t ♦✁ ✻✵ ❝♠ ✁✆♦♠ ✂✆♦✉✐☎ ✄❧✄✈✝t�♦✐❞
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� ❙✐❞❡ ✁♦♦♠ ✂♦✳✄ ✥✐❧❧ ✁❡ ☎♦s✐t✐♦♥❡❞ ✆✺ ♠ ✐♥t❡✝✈❛❧ ✞✝♦♠ ❙✐❞❡ ✁♦♦♠ ✂♦✳✆

☎♦s✐t✐♦♥ ❛♥❞ ✥✐❧❧ ❧✐✞t t❤❡ ☎✐☎❡ t♦ ❛ ❤❡✐❣❤t ♦✞ ✟✵ ❝♠ ✞✝♦♠ ❣✝♦✉♥❞ ❡❧❡✈❛t✐♦♥✳

� ❙✐❞❡ ✠♦♦♠ ✂♦✳✶ ✥✐❧❧ ✁❡ ☎♦s✐t✐♦♥❡❞ ✆✺ ♠ ✞✝♦♠ ❙✐❞❡ ✠♦♦♠ ✂♦✳✄ ❛♥❞ ✥✐❧❧ ❧✐✞t

t❤❡ ☎✐☎❡ t♦ ❛ ❤❡✐❣❤t ♦✞ ✄✵ ❝♠ ✞✝♦♠ ❣✝♦✉♥❞ ❡❧❡✈❛t✐♦♥✳

� ■♥ t❤✐s ❝♦♥❞✐t✐♦♥✱ ❛❧❧ ❡✡✉✐☎♠❡♥t s❤❛❧❧ ✁❡ st❛t✐♦♥❛✝② ❛♥❞ t❤❡ ✝✐❣❣❡✝s s❤❛❧❧

❝❤❡❝❦ t❤❡ s❧✐♥❣ ❝♦♥❞✐t✐♦♥s✳ ☛❤❡♥ ❛❧❧ ❡✡✉✐☎♠❡♥ts ❛✝❡ ✐♥ s❛✞❡ ❝♦♥❞✐t✐♦♥✱ t❤❡

s✉☎❡✝✈✐s♦✝ ✥✐❧❧ ♦✝❞❡✝ t♦ ❧♦✥❡✝ t❤❡ ☎✐☎❡ st❡☎ ✁② st❡☎✱ st❛✝t ✞✝♦♠ ❙✐❞❡ ✁♦♦♠ ✟

✉♥t✐❧ s✐❞❡ ✁♦♦♠ ✶✳

� ❙✐❞❡ ✁♦♦♠s ✟✱ ✆ ❛♥❞ ✄ ✥✐❧❧ ✁♦♦♠ ♦✉t t♦ ♠♦✈❡ t❤❡ ☎✐☎❡ ✉♥t✐❧ t❤❡ ☎✐☎❡ ✐s

❞✐✝❡❝t❧② ❛✁♦✈❡ ✐ts t✝❡♥❝❤ ☎♦s✐t✐♦♥✱ t❤❡♥ s✐❞❡ ✁♦♦♠s ✟ ❛♥❞ ✆ ✥✐❧❧ ❧♦✥❡✝✐♥❣✲✐♥

t❤❡ ☎✐☎❡✳

� ❙♦♦♥ ❛✞t❡✝ ❙✐❞❡ ✠♦♦♠ ✟ ❤❛s ❧♦✥❡✝❡❞ ✐♥ t❤❡ ☎✐☎❡✱ ✥❤✐❧❡ ❙✐❞❡ ✁♦♦♠s ✶✱ ✄ ☞ ✆

❤♦❧❞ t❤❡ ☎✐☎❡✱ ❙✐❞❡ ✁♦♦♠ ✟ ✥✐❧❧ ♠♦✈❡ t♦✥❛✝❞ ❙✐❞❡ ✁♦♦♠✲✆✳

� ☛❤✐❧❡ ❙✐❞❡ ✁♦♦♠s ✶✱ ✄ ☞ ✟ ❤♦❧❞ t❤❡ ☎✐☎❡✱ s✐❞❡ ✁♦♦♠✲✆ ✥✐❧❧ ♠♦✈❡ t♦✥❛✝❞ s✐❞❡

✁♦♦♠✲✄✳

� ☛❤✐❧❡ ❙✐❞❡ ✁♦♦♠s ✶✱ ✆ ☞ ✟ ❤♦❧❞ t❤❡ ☎✐☎❡✱ s✐❞❡ ✁♦♦♠✲✄ ✥✐❧❧ ♠♦✈❡ t♦✥❛✝❞ s✐❞❡

✁♦♦♠✲✶✳

� ☛❤✐❧❡ ❙✐❞❡ ✁♦♦♠s ✄✱ ✆ ☞ ✟ ❤♦❧❞ t❤❡ ☎✐☎❡✱ ❙✐❞❡ ✁♦♦♠✲✶ ✥✐❧❧ ♠♦✈❡ t♦ t❤❡ ♥❡①t

☎♦s✐t✐♦♥✳ ✌♥❞ ✐t ✐s t②☎✐❝❛❧ ✉♥t✐❧ t❤❡ ❡♥t✐✝❡ ❧♦✥❡✝✐♥❣ ✍♦✁ ❝♦♠☎❧❡t❡✳

� ✌t t❤❡ ❡♥❞ ♦✞ ❡❛❝❤ ☎✐☎❡❧✐♥❡ s❡❝t✐♦♥✱ ✌ t✐❡✲✐♥ ✁❡❧❧ ❤♦❧❡ ✥✐❧❧ ✁❡ ☎✝♦✈✐❞❡❞✱ s♦ t❤❡

✝♦❧❧❡✝ ❝✝❛❞❧❡s ❝❛♥ ✁❡ ✝❡❧❡❛s❡❞ ❛t t❤❡ ❡♥❞ ♦✞ ❧♦✥❡✝✐♥❣✲✐♥ ✥✐t❤♦✉t ❛♥②

☎❡✝s♦♥♥❡❧ ❡♥t❡✝✐♥❣ t❤❡ t✝❡♥❝❤✳ ❙❡❡ ❙❡✡✉❡♥❝❡ ✎ ♦✞ ✎ ❛t t❤❡ ❛tt❛❝❤❡❞

❞✝❛✥✐♥❣✏✳

� ✌✞t❡✝ ❧♦✥❡✝✐♥❣✲✐♥ ♦☎❡✝❛t✐♦♥s ❤❛✈❡ ✁❡❡♥ ❝♦♠☎❧❡t❡❞ ✞♦✝ ❛ s❡❝t✐♦♥✱ t❤❡ ☎✐☎❡

s❤❛❧❧ ✁❡ s✉✝✈❡②❡❞ t♦ ❡♥s✉✝❡ t❤❛t t❤❡ ☎✐☎❡ ✐s ❧♦❝❛t❡❞ ✥✐t❤♦✉t ✉♥♥❡❝❡ss❛✝②

st✝❛✐♥ ❛♥❞ ✝❡sts ❡✈❡♥❧② ♦♥ t❤❡ ✁♦tt♦♠ ♦✞ t✝❡♥❝❤ ✥✐t❤ ♠✐♥✐♠✉♠ ♦✞ ✶✳✄ ♠

❝♦✈❡✝ ✞♦✝ ♥♦✝♠❛❧ ❛✝❡❛ ❛♥❞ ✶✳✺ ♠ ❝♦✈❡✝ ✞♦✝ ❤✐❣❤✥❛② ✝♦❛❞ ❝✝♦ss✐♥❣✱ ♦✝ ❛s

❞✐❝t❛t❡❞ ✁② ☎✐☎❡❧✐♥❡ ☎✝♦✞✐❧❡ ❞✝❛✥✐♥❣s✳

� ❚❤✐s s✉✝✈❡② ✥✐❧❧ ✁❡ ☎❡✝✞♦✝♠ ✉s✐♥❣ t❤❡ t♦t❛❧ st❛t✐♦♥ ✑❝♦♦✝❞✐♥❛t❡ ❛♥❞ ❡❧❡✈❛t✐♦♥

❞❛t❛ ❛✝❡ t❛❦❡♥✏✳ ❚❤❡ ☎✝✐s♠❛t✐❝ st✐❝❦ ❛♥❞ t❤❡ ♠❡❛s✉✝❡♠❡♥t st✐❝❦ ✥✐❧❧ ✁❡ ❤❡❧❞

✞✝♦♠ ❛✁♦✈❡ ❣✝♦✉♥❞ ✁② t❤❡ s✉✝✈❡② ❤❡❧☎❡✝✳ ❚❤❡ ☎❡✝s♦♥♥❡❧ s❤❛❧❧ ❛✈♦✐❞ ✞✝♦♠

✥♦✝❦✐♥❣ ✐♥s✐❞❡ t❤❡ t✝❡♥❝❤✳

� ☛❤❡♥ ✞✐♥✐s❤❡❞ ❡❛❝❤ ❞❛②✱ ❛❧❧ t❤❡ ❡✡✉✐☎♠❡♥t ❛♥❞ t♦♦❧s s❤❛❧❧ ✁❡ ☎❧❛❝❡❞ ✐♥ ❛

☎✝♦☎❡✝ ❛♥❞ t✐❞② ☎♦s✐t✐♦♥✳ ❚❤❡ ❙✐❞❡ ✁♦♦♠s s❤❛❧❧ ✁❡ ❞✐s❝♦♥♥❡❝t❡❞ ✞✝♦♠ t❤❡

☎✐☎❡✳

� ❙❤✉t ❞♦✥♥ ❛❧❧ t❤❡ ❡✡✉✐☎♠❡♥t ❝♦✝✝❡❝t❧②✳

� ❙❡❝✉✝❡ ❛❧❧ ❡✡✉✐☎♠❡♥t ❛♥❞ t♦♦❧s✳

� ❚❤❡ ❙✉☎❡✝✈✐s♦✝ s❤❛❧❧ s✉✁♠✐t t❤❡ ☎✝♦❣✝❡ss ✝❡☎♦✝t ♦✝ ❞♦❝✉♠❡♥t t♦ ✒✓

✐♥s☎❡❝t♦✝ ✞♦✝ ✞✉✝t❤❡✝ ❞❛t❛ ☎✝♦❝❡ss✐♥❣✳

� ❙❡❝✉✝✐t② s❤❛❧❧ ✝❡❣✉❧❛✝❧② ☎❛t✝♦❧ t♦ ❦❡❡☎ t❤❡ ✥♦✝❦✐♥❣ ❛✝❡❛ ✞✝❡❡ ✞✝♦♠ ♥♦♥

❛✉t❤♦✝✐③❡❞ ☎❡✝s♦♥s ❛♥❞ ❧♦❝❛❧ ❝♦♠♠✉♥✐t② ❛♥❞ t♦ ❦❡❡☎ ❛❧❧ t❤❡ ❡✡✉✐☎♠❡♥t ❛♥❞

t♦♦❧s s❡❝✉✝❡✳

✶✄✳✎✳✟ ▲✔✇✕r✖✗✘ ✙✗✚♣✕✛✜✖✔✗

❚❤❡ ■♥s☎❡❝t✐♦♥ ✥✐❧❧ ❝♦✈❡✝ t❤❡ ♠✐♥✐♠✉♠ ✐♥s☎❡❝t✐♦♥ ☞ t❡st ✝❡✡✉✐✝❡♠❡♥ts ❛s ✞♦❧❧♦✥✿
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� ❈❤❡✁❦ ✥✐♠❡✂s✐♦✂ ♦❢ ✄☎❡✂✁❤ ✆♦tt♦♠ ✝✷✳✵ ♠ ✥❡✞t❤ ❢♦☎ ✂♦☎♠✟❧ ✟☎❡✟ ♦☎ ✷✳✠ ♠

✥❡✞t❤ ♠✐✂✐♠✉♠ ❢♦☎ ☎♦✟✥ ✁☎♦ss✐✂❣ ✟✂✥ ✡✳✵ ♠ ☛✐✥t❤ ♠✐✂✐♠✉♠☞

� ❆❧❧ ✐✂❢♦☎♠✟t✐♦✂ ☎❡q✉✐☎❡✥ ❢♦☎ ✌❘❡✥ ✍✐✂✐✂❣➈ ✟✂✥ ✌❆s✲❇✉✐❧t➈ ☎❡✁♦☎✥s✳

� ❙♦❢t ❣☎✟✂✉❧✟☎ ✆❡✥✥✐✂❣ ✟✂✥ ✁♦✈❡☎✳

✡✷✳✻✳✠ ❊✎✏✑♣✒✓♥✔

❈P▼ ☛✐❧❧ ♠♦✆✐❧✐✕❡ t❤❡ ❢♦❧❧♦☛✐✂❣ ❡q✉✐✞♠❡✂t t♦ ✞❡☎❢♦☎♠ t❤❡ ❧♦☛❡☎✐✂❣✲✐✂ ✟✁t✐✈✐t✐❡s

✟s ❢♦❧❧♦☛✿

◆✖ ❉✓✗✘r✑♣✔✑✖♥ ◗✔② ❯♥✑✔ ✙✓✒❛r✚✗

✡✳ ❙✐✥❡ ❇♦♦♠ ♦☎ ❡①✁✟✈✟t♦☎ ✸ ✛✂✐t ✜✟✁❤ ❙✞☎❡✟✥

✷✳
❘✐❣❣✐✂❣ t♦♦❧s ✝☛❡✆✆✐✂❣ s❧✐✂❣✢ s❤✟✁❦❧❡✢

❡t✁☞
❆s ❘❡q✉✐☎❡✥

✸✳ ❲✟t❡☎ P✉♠✞ ✝✜❧❡✁t☎✐✁ ✟✂✥❞♦☎ ✣✐❡s❡❧☞ ✡ ✛✂✐t ✜✟✁❤ s✞☎❡✟✥ ✝■❢ ❘❡q✉✐☎❡✥☞

✹✳ ✄♦t✟❧ ❙t✟t✐♦✂ ✷ ✛✂✐t ✜✟✁❤ ❙✞☎❡✟✥

✠✳ ❲❡✆✆✐✂❣ ✆❡❧t ✠ ✜✟ ✜✟✁❤ ❙✞☎❡✟✥

✻✳ ✍♦☛✲❇❡✥ t☎✟✐❧❡☎ ✡ ✛✂✐t
✝❢♦☎ ❡q✉✐✞♠❡✂t ♠♦✆✐❧✐✕✟t✐♦✂

✆❡t☛❡❡✂ s✞☎❡✟✥s☞

✼✳ ▼✐✂✐ ❇✉s ✷ ✛✂✐t ✜✟✁❤ ❙✞☎❡✟✥

✽✳ ✜①✁✟✈✟t♦☎ ✷ ✛✂✐t ✜✟✁❤ ❙✞☎❡✟✥ ✝✐❢ ☎❡q✉✐☎❡✥☞

✄❤❡ ❡①✁✟✈✟t♦☎ ☛✐❧❧ ✆❡ ✟✈✟✐❧✟✆❧❡ ✐✂ ✁✟s❡ ♦❢ ✟✂✤ ✁♦❧❧✟✞s❡ ♦❢ t☎❡✂✁❤✳ ❆❧❧ ❡q✉✐✞♠❡✂t s❤✟❧❧ ❤✟✈❡

✈✟❧✐✥ ✁❡☎t✐❢✐✁✟t❡s ✟✂✥ ✆❡ s✉✆❜❡✁t t♦ ✟ ✞❡☎♠✐t t♦ ☛♦☎❦✳

✶✦✧★ ✩❛✘✚✪✑✫✫✑♥✬ ❛♥✭ ✮✖✒♣❛✘✔✑✖♥

✡✷✳✼✳✡ ✯r✓✰✮✖♥✗✔r✏✘✔✑✖♥ ✱✖r✚✗

❈P▼ ☛✐❧❧ ✁✟❧✁✉❧✟t❡ t❤❡ q✉✟✂t✐t✤ ♦❢ ✆✟✁❦❢✐❧❧ ♠✟t❡☎✐✟❧✢ ☛❤✐✁❤ ♠✟✤ ✁♦✂s✐st ♦❢ s✟✂✥✢

s♦✐❧✢ ✟✂✥ ✁♦✟☎s❡ ✟❣❣☎❡❣✟t❡ ❢♦☎ ☎♦✟✥ ✁☎♦ss✐✂❣✳ ✄❤❡ t✤✞❡ ✟✂✥ ❧✟✤❡☎ ✟☎☎✟✂❣❡♠❡✂t ♦❢

✆✟✁❦❢✐❧❧ ♠✟t❡☎✐✟❧ ☛✐❧❧ ✥❡✞❡✂✥ ♦✂ t❤❡ t✤✞❡ ♦❢ ❣☎♦✉✂✥ ☛❤❡☎❡ t❤❡ ✞✐✞❡❧✐✂❡ ✐s ✆✉☎✐❡✥

✟✂✥ t❤❡ ☎❡q✉✐☎❡♠❡✂ts ♦❢ t❤❡ ☎♦✟✥ ✟✉t❤♦☎✐t✐❡s✳

P☎✐♦☎ t♦ ✆✟✁❦❢✐❧❧✐✂❣ ❈P▼ ✟✂✥ ❈✍■✜✴✄ ✺❈ ✐✂s✞❡✁t♦☎ s❤✟❧❧ ✁❤❡✁❦ t❤❡ ✞✐✞❡❧✐✂❡

❧♦☛❡☎✐✂❣✲✐✂ ☎❡✞♦☎t ✟✂✥ ♦t❤❡☎ q✉✟❧✐t✤ ✁♦✂t☎♦❧ ✥♦✁✉♠❡✂ts ☛❤✐✁❤ ✟☎❡ ☎❡❧✟t❡✥ t♦ t❤❡

✟✁t✐✈✐t✐❡s✳

✡✷✳✼✳✷ ✩❛✘✚✪✑✫✫✑♥✬

❇✟✁❦❢✐❧❧✐✂❣ s❤✟❧❧ ✆❡ ✁♦✂✥✉✁t❡✥ s♦ t❤✟t t❤❡ t☎❡✂✁❤ ✐s ✂❡✟t❧✤ ✆✟✁❦❢✐❧❧❡✥✳ ✄❤❡

♠✟t❡☎✐✟❧s s❤✟❧❧ ✆❡ st♦☎❡✥ ✂❡✟☎ t❤❡ t☎❡✂✁❤ ☛❤❡✂❡✈❡☎ ✞♦ss✐✆❧❡ ✟✂✥ ❤✟✈❡ ✟t ❧❡✟st ✡

♠ ✁❧❡✟☎✟✂✁❡ ❢☎♦♠ t☎❡✂✁❤ ❡✥❣❡✳
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❖�❝❡ ✁❤❡ ✂✐✂❡✄✐�❡ ✂♦s✐✁✐♦� ❤❛s ✥❡❡� s✉r✈❡☎❡✆ ✝♦r ❡✄❡✈❛✁✐♦�✴✂♦s✐✁✐♦� ✁❤❡

✥❛❝❦✝✐✄✄✐�❣ ♦✂❡r❛✁✐♦� ❝❛� ✥❡ ❝❛rr✐❡✆ ♦✉✁✳ ✞❤❡ ✂✐✂❡ ✟✐✄✄ ✥❡ ✥✉r✐❡✆ ✐� s✉❝❤ ❛ ✟❛☎

✁❤❛✁ ✐✁ ❝♦♠✂✄✐❡s ✟✐✁❤ ✁❤❡ r❡✠✉✐r❡✆ ❝♦✈❡r ❛�✆ ✐s ✂r♦✈✐✆❡✆ ✟✐✁❤ ✥❡✆✆✐�❣ ♠❛✁❡r✐❛✄

✁❤❛✁ ✐s ✝r❡❡ ✝r♦♠ ❡①✁r❛�❡♦✉s ♠❛✁❡r✐❛✄ ✁♦ ❛✄✄♦✟ ✁❤❡ ✂✐✂❡ ✁♦ r❡s✁ ✝✐r♠✄☎❧ ✉�✐✝♦r♠✄☎

❛�✆ ❝♦�✁✐�✉♦✉s✄☎ ❛�✆ ✁♦ ❡�s✉r❡ �♦ ✆❛♠❛❣❡ ✟✐✄✄ ♦❝❝✉r ✁♦ ✁❤❡ ✂✐✂❡ ❝♦❛✁✐�❣✳

❆✄✄ ✥❛❝❦✝✐✄✄ s❤❛✄✄ ✥❡ ❝♦♠✂❛❝✁❡✆ ✟✐✁❤ ✁❤❡ ❡①❝❛✈❛✁♦r ✥✉❝❦❡✁ ✁♦ ♠✐�✐♠✐✡❡

s❡✁✁✄❡♠❡�✁✳ ✞♦ ✂r❡✈❡�✁ ✆❛♠❛❣❡ ✁♦ ✁❤❡ ✂✐✂❡ ✐�s✉✄❛✁✐♦�❧ ✁❤❡ ❝♦♠✂❛❝✁✐♦� s❤❛✄✄ ✥❡

✂❡r✝♦r♠❡✆ ✟❤❡� ✁❤❡ ✥❛❝❦✝✐✄✄ r❡❛❝❤❡s ☛✵ ❝♠ ✥❡✄♦✟ ✁❤❡ �❛✁✉r❛✄ ❣r❛✆❡ ✄❡✈❡✄✳

✞❤❡ ❚❛❝❦✝✐✄✄❡✆ ✁r❡�❝❤ s❤❛✄✄ ❤❛✈❡ ❛ ❝r♦✟� ♦✝ ❛✁ ✄❡❛s✁ ☛✵✵ ♠♠ ✁♦ ❛✄✄♦✟ ✝♦r ✝✉✁✉r❡

s❡✁✁✄❡♠❡�✁✳

❋♦r ❛�☎ ✂✐✂❡✄✐�❡ ✁♦ ✥❡ ✁✐❡✲✐�❧ ✁❤❡ ✥❛❝❦✝✐✄✄ s❤❛✄✄ ✥❡ ✄✐♠✐✁❡✆ ✁♦ ❛✁ ✄❡❛s✁ ☞✺ ♠ ✝r♦♠

❡�✆ ♦✝ ✄♦✟❡r❡✆ ✁♦ ❛✄✄♦✟ ✂✐✂❡✄✐�❡ ❡�✆ ✁♦ ♠♦✈❡ ✝♦r ✝✐✁ ✉✂ ✂✉r✂♦s❡s✳

❚❛❝❦✝✐✄✄✐�❣ ❛�✆ ❝♦♠✂❛❝✁✐♦� ♦✝ ❡①❝❛✈❛✁❡✆ s♦✐✄ ✐s �♦✁ ❛✄✄♦✟❡✆ ✆✉r✐�❣ ❤❡❛✈☎ r❛✐�✳

❘♦❝❦s❧ ❣r❛✈❡✄❧ ✥♦✉✄✆❡rs ♦r s✐♠✐✄❛r ♠❛✁❡r✐❛✄ s❤❛✄✄ �♦✁ ✥❡ ✥❛❝❦✝✐✄✄❡✆ ✆✐r❡❝✁✄☎ ♦�✁♦

✁❤❡ ✄♦✟❡r❡✆ ✂✐✂❡ ✐�s✐✆❡ ✁❤❡ ✁r❡�❝❤✳

■✝ ✁❤❡ ✥❛❝❦✝✐✄✄ ♠❛✁❡r✐❛✄ ✌❡①❝❛✈❛✁❡✆ s♦✐✄✍ ✐s �♦✁ ❡�♦✉❣❤ ✝♦r ❝♦♠✂✄❡✁❡ ✥❛❝❦✝✐✄✄❧ ✁❤❡

r❡♠❛✐�✐�❣ ♠❛✁❡r✐❛✄ ✟✐✄✄ ✥❡ s✉✂✂✄✐❡✆ ✝r♦♠ ♦✁❤❡r ✥❛❝❦✝✐✄✄ s♦✉r❝❡ ❛✁ ✎✐✁❡ ✏r♦❥❡❝✁

✟✐✁❤ s✐♠✐✄❛r s♦✐✄ ✁☎✂❡✳

✏r✐♦r ✁♦ ✁❤❡ s✁❛r✁ ♦✝ ✥❛❝❦✝✐✄✄✐�❣ ❛�✆ ❝♦♠✂❛❝✁✐♦� ❛❝✁✐✈✐✁✐❡s❧ ✁❤❡ ✝♦✄✄♦✟✐�❣ ❛❝✁✐✈✐✁✐❡s

s❤❛✄✄ ✥❡ ✂❡r✝♦r♠❡✆✿

✑ ❊�s✉r❡ ✁❤❛✁ ✏✏❊ ✐s ❛✈❛✐✄❛✥✄❡ ❛�✆ ✟♦r� ❝♦rr❡❝✁✄☎ ✂r✐♦r ✁♦ s✁❛r✁ ❛�☎ ✟♦r❦✐�❣

❛❝✁✐✈✐✁✐❡s✳

✑ ✏❡r✝♦r♠ ✏r❡✲❥♦✥ ♠❡❡✁✐�❣❧ ❛✁✁❡�✆❡✆ ✥☎ ❛✄✄ ✁❤❡ ✂❡rs♦��❡✄ ✐�✈♦✄✈❡✆✳

✑ ✞❤❡ ✎✉✂❡r✈✐s♦r ✁♦ ❡�s✉r❡ ✁❤❛✁ ❛✄✄ ✟♦r❦❡rs ❤❛✈❡ ✁❤❡ ❝♦rr❡❝✁ ✐�✆✉❝✁✐♦� ❛�✆

✁r❛✐�✐�❣✳

✑ ✞❤❡ ✎✉✂❡r✈✐s♦r s❤❛✄✄ ❝✄❡❛r✄☎ ❡①✂✄❛✐� ✁❤❡ ✟♦r❦ ✂❡r♠✐✁ ❛�✆ ✒✎❆ ✁♦ ❛✄✄ ✂❡rs♦��❡✄

✐�✈♦✄✈❡✆ ✐� ✁❤❡ ✟♦r❦✳

✑ ❲♦r❦❡rs ✟✐✄✄ ✂❛r✁✐❝✐✂❛✁❡ ✐� ✉✂✆❛✁✐�❣ ♦r ♠♦✆✐✝☎✐�❣ ✁❤❡ ✒✎❆ ✁♦ ♠❡❡✁ ❛❝✁✉❛✄

✟♦r❦ ❝♦�✆✐✁✐♦�s✳

✑ ❈❤❡❝❦ ✁❤❡ ❡✠✉✐✂♠❡�✁ ❛�✆ ✁♦♦✄s ✁♦ ✥❡ ✉s❡✆✓ ❛�☎ ✆❛♠❛❣❡✆ ❡✠✉✐✂♠❡�✁ ❛�✆

✁♦♦✄s s❤❛✄✄ ✥❡ r❡✂❛✐r❡✆ ✂r✐♦r ✁♦ ✉s❡ ♦r r❡✂✄❛❝❡✆✳

✑ ✎❡✁✲✉✂ ✌✐✝ �❡❝❡ss❛r☎✍ ✥❛rr✐❡r❧ s✐❣�❛❣❡❧ ❛�✆ ✟❛r�✐�❣ s✐❣� ❛✁ ✟♦r❦✐�❣ ❛r❡❛ ✔

♠❛✐�✁❛✐� ✐✁✳

✑ ❈♦�✝✐r♠ ✁❤❛✁ ✁❤❡ s♦❝✐♦✲❡❝♦�♦♠✐❝ ✂❡rs♦��❡✄ ❤❛✈❡ ✐�✝♦r♠❡✆ ✁❤❡ ✄♦❝❛✄

❝♦♠♠✉�✐✁☎ ♦✝ ✁❤❡ ✉✂❝♦♠✐�❣ ✟♦r❦✳

✑ ❊�s✉r❡ ✁❤❛✁ ✁❤❡ ✟♦r❦ s✐✁❡ ✐s ❝✄❡❛r ♦✝ �♦�✲❛✉✁❤♦r✐✡❡✆ ✂❡♦✂✄❡✳

✑ ❖✥✁❛✐� ❝✄❡❛r❛�❝❡ ✝r♦♠ s✉r✈❡☎ ✁❤❛✁ ✁r❡�❝❤ ❝❛� ✥❡ ✥❛❝❦✝✐✄✄❡✆✳

❚❡❣✐� ✥❛❝❦✝✐✄✄✐�❣ ❛�✆ ❝♦♠✂❛❝✁✐♦� ❛❝✁✐✈✐✁✐❡s✳
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❲❤❡� ✥✐�✐s❤❡❞ ✁✐t❤ ✁♦r❦ ✥♦r t❤❡ ❞❛②✱ ✂❧❛❝❡ ❛❧❧ t❤❡ ❡✄✉✐✂♠❡�t ❛�❞ t♦♦❧s ✐� ❛

✂r♦✂❡r ❛�❞ t✐❞② ✂♦s✐t✐♦� ♦� s✐t❡

❙❤✉t ❞♦✁� ❛❧❧ t❤❡ ❡✄✉✐✂♠❡�t ❝♦rr❡❝t❧②✳

❙❡❝✉r❡ ❛❧❧ ❡✄✉✐✂♠❡�t ❛�❞ t♦♦❧s✳

❚❤❡ s✉✂❡r✈✐s♦r s❤❛❧❧ s✉❜♠✐t t❤❡ ✂r♦❣r❡ss r❡✂♦rt ♦r ❞♦❝✉♠❡�t t♦ t❤❡ ☎✆ ✐�s✂❡❝t♦r

✥♦r ✥✉rt❤❡r ❞❛t❛ ✂r♦❝❡ss✐�❣✳

❙❡❝✉r✐t② s❤❛❧❧ r❡❣✉❧❛r❧② ✂❛tr♦❧ t♦ ❦❡❡✂ t❤❡ ✁♦r❦✐�❣ ❛r❡❛ ✥r❡❡ ✥r♦♠ �♦� ❛✉t❤♦r✐③❡❞

✂❡rs♦�s ❛�❞ ❧♦❝❛❧ ❝♦♠♠✉�✐t② ❛�❞ t♦ ❦❡❡✂ ❛❧❧ t❤❡ ❡✄✉✐✂♠❡�t ❛�❞ t♦♦❧s s❡❝✉r❡. 

✶✝✳✼✳✸ ◆✞✟✠✡☛ ☞✟✌✍✎✏ ✑✟✌✡ ✒✡✎✓❢✔☛☛✔✍✕

✖♦r♠❛❧ ❚r❡�❝❤ ✐s ✥♦r st❛❜❧❡ ❛�❞ r❡❧❛t✐✈❡❧② ❞r② ❣r♦✉�❞ ❝♦�❞✐t✐♦�s❀ ❞r② ✥❛r♠ ❧❛�❞ ✐s

❝♦�s✐❞❡r❡❞ ❛s �♦r♠❛❧ ❛r❡❛✳

❇❛❝❦✥✐❧❧ ♠❛t❡r✐❛❧ s❤❛❧❧ ❜❡ s❡❧❡❝t❡❞ ✥r♦♠ s♦✐❧ ♠❛t❡r✐❛❧ ✂r❡✈✐♦✉s❧② ❡①❝❛✈❛t❡❞ ✥r♦♠

t❤❡ tr❡�❝❤ ✗✥♦r s✉❜s♦✐❧ ❛�❞ t♦✂s♦✐❧✮ ✥r❡❡ ✥r♦♠ ✈❡❣❡t❛t✐♦� r♦♦ts✱ st♦�❡ ❛�❞ r♦❝❦

✁✐t❤ ❛ ♠❛①✐♠✉♠ ✂❛rt✐❝❧❡ s✐③❡ ✝✵ ♠♠✳

❚❤❡ ❝♦♠✂❛❝t✐♦� s❤❛❧❧ ❜❡ ✂❡r✥♦r♠❡❞ ✁❤❡� t❤❡ ❜❛❝❦✥✐❧❧ r❡❛❝❤❡s ✘✵ ❝♠ ❜❡❧♦✁ t❤❡

�❛t✉r❛❧ ❣r❛❞❡ ❧❡✈❡❧ ❜② ❡①❝❛✈❛t♦r ❜✉❝❦❡t ❜❡✥♦r❡ ✐�st❛❧❧❛t✐♦� ♦✥ ✂✐✂❡❧✐�❡ ✁❛r�✐�❣

t❛✂❡✳

❚❤❡ ❜❛❝❦✥✐❧❧ ♠❛t❡r✐❛❧ s❤❛❧❧ ❜❡ ✥r❡❡ ✥r♦♠ ❜♦✉❧❞❡rs ❛�❞ ✥r❡❡ ✥r♦♠ r♦♦t ❞❡❜r✐s ♦r ❛�②

♦t❤❡r s✉❜st❛�❝❡s t❤❛t ✁♦✉❧❞ ❤❛r♠ t❤❡ ✂✐✂❡✳

P✐✂❡❧✐�❡ ✁❛r�✐�❣ t❛✂❡ s❤❛❧❧ ❜❡ ✐�st❛❧❧❡❞ ❛✂✂r♦①✐♠❛t❡❧② ✘✵ ❝♠ ❜❡❧♦✁ �❛t✉r❛❧

❣r❛❞❡✳

✶✝✳✼✳✹ ❘✞✎✓ ☞✟✌✍✎✏ ✑✟✌✡ ✒✡✎✓❢✔☛☛✔✍✕

✙♦❝❦ tr❡�❝❤ ❝♦�✥✐❣✉r❛t✐♦� ✐s ❛✂✂❧✐❡❞ ✥♦r ❤❛r❞ s♦✐❧ ❛�❞ r♦❝❦② ❛r❡❛s✳

❋✐rst ❧❛②❡r ✗✉�❞❡r�❡❛t❤ t❤❡ ✂✐✂❡✮ ♦✥ ❜❛❝❦✥✐❧❧ ♠❛t❡r✐❛❧ s❤❛❧❧ ❜❡ ❡①❝❛✈❛t❡❞ ♠❛t❡r✐❛❧

✁✐t❤ �♦ ♦❜❥❡❝ts ❧❛r❣❡r t❤❛� ✝✵ ♠♠ ❛�❞ ✥r❡❡ ✥r♦♠ r♦♦t ❞❡❜r✐s ♦r ❛�② ♦t❤❡r

s✉❜st❛�❝❡s t❤❛t ✁♦✉❧❞ ❤❛r♠ t❤❡ ✂✐✂❡✳ ■t ✐s ✂❧❛❝❡❞ ❛r♦✉�❞ t❤❡ ❝✐r❝✉♠✥❡r❡�❝❡ ♦✥

t❤❡ ✂✐✂❡ ❜② ❡①❝❛✈❛t♦r ✗♠✐�✐♠✉♠ ✶✺✵ ♠♠ ❜❡❧♦✁ t❤❡ ✂✐✂❡ ❜♦tt♦♠ ❛�❞ ✶✺✵ ♠♠

♦✈❡r t❤❡ t♦✂ ♦✥ ✂✐✂❡✮✳
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❚❤� ✥✁✁�r ✂✄②�r ☎❢ s☎✐✂ ✆✄t�r✐✄✂ ❧✐✂✂ ✝� s�✂�❝t�❞ ❢r☎✆ s☎✐✂ ✆✄t�r✐✄✂ ✁r�✈✐☎✥s✂②

�❡❝✄✈✄t�❞ ❢r☎✆ t❤� tr�♥❝❤ ✞❢☎r s✥✝s☎✐✂ ✄♥❞ t☎✁s☎✐✂✟ ☎r t❤� s✐✆✐✂✄r ✆✄t�r✐✄✂ ❢r☎✆

☎✥ts✐❞� s☎✥r❝�✠ ❢r�� ❢r☎✆ ✈�✡�t✄t✐☎♥ r☎☎ts✱ st☎♥� ✄♥❞ r☎❝❦ ❧✐t❤ ✄ ✆✄❡✐✆✥✆

✁✄rt✐❝✂� s✐☛� ✷✵ ✆✆✳ ☞t ❧✐✂✂ ✝� ❝☎✆✁✄❝t�❞ ❧❤�♥ t❤� ✝✄❝❦❢✐✂✂ r�✄❝❤�s ✌✵ ❝✆ ✝�✂☎❧

t❤� ♥✄t✥r✄✂ ✡r✄❞� ✂�✈�✂ ✝② �❡❝✄✈✄t☎r ✝✥❝❦�t✳

P✐✁�✂✐♥� ❧✄r♥✐♥✡ t✄✁� s❤✄✂✂ ✝� ✐♥st✄✂✂�❞ ✄✁✁r☎❡✐✆✄t�✂② ✻✵ ❝✆ ✝�✂☎❧ ♥✄t✥r✄✂

✡r✄❞�✳

☞❢ t❤� s✥✁✁✂② ✄♥❞ tr✄♥s✁☎rt✄t✐☎♥ ☎❢ ✄ s✥❢❢✐❝✐�♥t ✄✆☎✥♥t ☎❢ s✄♥❞ ☎r �✄rt❤ t☎

❝✥s❤✐☎♥ t❤� ✁✐✁� ✐s ♥☎t ❢�✄s✐✝✂�✱ ✍P▼ ❧✐✂✂ ✁r☎✁☎s� t☎ t❤� ✥s� ☎❢ r☎❝❦ s❤✐�✂❞✱

❧❤✐❝❤ ✍P▼ s❤✄✂✂ ✐♥st✄✂✂ ✐♥ ✂✐�✥ ☎❢ �✄rt❤ ✄♥❞ s✄♥❞✳

✶✷✳✼✳✺ ❲✎✏ ✑✒✎✓✔✕ ❆✒✎❛ ✖❛✔✗✘✙✚✚✙✓❣

✛ ❧�t tr�♥❝❤ ❝☎♥s✐sts ☎❢ s❧✄✆✁② ✥♥st✄✝✂� ✡r☎✥♥❞s ❧✐t❤ ❝✂✄② ☎r ✂☎☎s� s☎✐✂

❝❤✄r✄❝t�r✐st✐❝✳ ❚❤� ✄r�✄ ✐s ✁r�❞☎✆✐♥✄♥t✂② ❢✂☎☎❞�❞✳

❚❤� tr�♥❝❤ ❧✐✂✂ ✝� ✝✄❝❦❢✐✂✂�❞ ✥s✐♥✡ t❤� ✁r�✈✐☎✥s✂② �❡❝✄✈✄t�❞ ✆✄t�r✐✄✂✳ ✜✐♥❝� t❤�

❧�t ✄r�✄ ✐s ♥☎t ❢✂☎❧ ❧✄t�r✱ t❤� �❡❝✄✈✄t�❞ s☎✐✂ ❧✐✂✂ ✝� ✁✥s❤�❞ ✝② �❡❝✄✈✄t☎r

✝✥❝❦�t t☎ ✄✈☎✐❞ ✄♥② �❡❝✄✈✄t�❞ ✆✄t�r✐✄✂ ✝�❝✄✆� s✂✥rr②✳

✍☎✆✁✄❝t✐♥✡ ❧✐✂✂ ✝� ❞☎♥� ✝② ❝☎✆✁✄❝t✐♥✡ t❤� ✝✄❝❦❢✐✂✂ ✆✄t�r✐✄✂ ❧✐t❤ t❤� �❡❝✄✈✄t☎r

✝✥❝❦�t✳

❚r�♥❝❤ ✝✄❝❦❢✐✂✂✐♥✡ ❧✐✂✂ ✝� ✁�r❢☎r✆�❞ ✄s ❢☎✂✂☎❧s✿

✢ ❇✂☎❝❦ t❤� tr�♥❝❤ ✝② ✐♥st✄✂✂✐♥✡ ✷✲✌ ✆�t�r ❧✐❞� �✄rt❤ ✝✥♥❞ ✐♥ t❤� tr�♥❝❤✱

✝②�❡❝✄✈✄t☎r✱ ✺✵ ✆ ✄✁✄rt✳

✢ ❉�❧✄t�r t❤� ☎✁�♥ tr�♥❝❤ ✥s✐♥✡ ❧✄t�r ✁✥✆✁s t☎ ☎✝t✄✐♥ ❞r② tr�♥❝❤ ✝�❢☎r�

✝✄❝❦❢✐✂✂✳

✢ ❚❤✐s ❝☎♥❞✐t✐☎♥ ❧✐✂✂ ✝� ✄✁✁✂✐�❞ ❢☎r ❧�t ✄r�✄s ☎♥✂②✠ ❢☎r ❧✐❞� �❡✁✄♥s✐☎♥s ✄♥❞

❢✂☎☎❞�❞ ✄r�✄✱ t❤� ✆�t❤☎❞☎✂☎✡② ❧✐✂✂ ✝� ❞�t✄✐✂�❞ ✐♥ ✄ s✁�❝✐❢✐❝ ❝☎♥str✥❝t✐☎♥

✁r☎❝�❞✥r�✱ ✝✄s�❞ ☎♥ t❤� ✄❝t✥✄✂ ❝☎♥❞✐t✐☎♥s✳

✶✷✳✼✳✻ ❲❛✣✕ ✤✒✎✦✎✓✏✙♦✓ ❛✓✧ ★✒❛✙✓❛❣✎

❇✄❝❦❢✐✂✂�❞ ✆✄t�r✐✄✂ s❤✄✂✂ ✝� ✁r☎t�❝t�❞ ❢r☎✆ ❧✄s❤✐♥✡ ✄❧✄② ✝② t❤� r✄✐♥ ✝②

�❡❝✄✈✄t✐☎♥ ☎❢ ✄ s✆✄✂✂ ❞r✄✐♥ t☎ ❝✄rr② ✄♥② �❡❝�ss ❧✄t�r ❢r☎✆ r✄✐♥❢✄✂✂ ☎r s��✁✄✡�

✄❧✄② ❢r☎✆ t❤� ✝✄❝❦❢✐✂✂�❞ tr�♥❝❤✳ ✩❤�♥ ✝✄❝❦❢✐✂✂✐♥✡ ☎♥ ❤✐✂✂s✐❞�s ☎r s✂☎✁✐♥✡ ✡r☎✥♥❞✠

❢✥rr☎❧s ☎r t�rr✄❝� s❤✄✂✂ ✝� ✁r☎✈✐❞�❞ ✄❝r☎ss t❤� ✁✐✁�✂✐♥� t☎ ❞✐r�❝t t❤� ❧✄t�r ❢✂☎❧

✐♥t☎ t❤� ♥✄t✥r✄✂ ❞r✄✐♥✄✡� ❝☎✥rs�s ✄♥❞ ✄❧✄② ❢r☎✆ t❤� ✁✐✁�✂✐♥� r☎✥t� ❞✐t❝❤✳

✍✄r� s❤✄✂✂ ✝� t✄❦�♥ t☎ ❦��✁ ✄✂✂ ❞r✄✐♥✄✡� ❞✐t❝❤�s ✆✄✐♥t✄✐♥�❞ ✄♥❞ ✥♥☎✝str✥❝t�❞✱ t☎

✁r�✈�♥t ❧✄t�r ✝✄❝❦✥✁ ✄✡✄✐♥st t❤� s✁☎✐✂ ☎r ✝✄❝❦❢✐✂✂ ❝r☎❧♥✳
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❋♦r ✥❧♦♣✐♥❣ �r❡�✱ ✁r❡♥❝❤ ❡r♦✥✐♦♥ ✂r❡�❦❡r✥ ✄✥�♥❞ �♥❞✴♦r ❝❡☎❡♥✁ ✂�❣✆ ✥❤�❧❧ ✂❡

✐♥✥✁�❧❧❡❞ ✐♥✥✐❞❡ ✁❤❡ ✁r❡♥❝❤ ♣r✐♦r ✁♦ ✂�❝❦❢✐❧❧✐♥❣✳ ✝r❡♥❝❤ ❡r♦✥✐♦♥ ✂r❡�❦❡r ✐♥✥✁�❧❧�✁✐♦♥

✇✐❧❧ ✂❡ ♣❡r❢♦r☎❡❞ �✥ ❢♦❧❧♦✇✐♥❣ ✥❡q✉❡♥❝❡✿

✞ Pr❡♣�r❡ ✁❤❡ ✥�♥❞ �♥❞ ❝❡☎❡♥✁ ☎�✁❡r✐�❧ ♥❡�r ✁❤❡ ✥❧♦♣❡ �r❡�✳

✞ ❋✐❧❧ ✁❤❡ ✥�♥❞ �♥❞ ❝❡☎❡♥✁ ☎�✁❡r✐�❧ ✐♥✁♦ ✁❤❡ ✂�❣ �♥❞ ❝❧♦✥❡ ✁✐❣❤✁❧✟✳

✞ ▼�❦❡ ✥✉r❡ ✁❤❡ ✂�❣ ❞♦❡✥ ♥♦✁ ❡①❝❡❡❞ ✠✵ ❦❣✳

✞ P❧�❝❡ ✁❤❡ ✥�♥❞ ✂�❣ ✐♥✁♦ ✁❤❡ ✁r❡♥❝❤ �✥ ♣❡r ❝♦♥✥✁r✉❝✁✐♦♥ ❞r�✇✐♥❣ ✂✟ ❡①❝�❛�✁♦r✳

✞ Pr❡♣�r❡ ✁r❡♥❝❤ ♣r♦✁❡❝✁✐♦♥ ❝♦☎♣❧❡✁❡ ✇✐✁❤ ❡♥✁r✟ �♥❞ ❡❣r❡✥✥ ❧�❞❞❡r ✇❤❡♥ ✁❤❡

♣❡r✥♦♥♥❡❧ �r❡ r❡q✉✐r❡❞ ✁♦ ❡♥✁r✟ ✁❤❡ ✁r❡♥❝❤ ✁♦ ✁✐❞✟✐♥❣ ✁❤❡ ✥�♥❞ ✂�❣✳

P❡r✥♦♥♥❡❧ ✁❤�✁ ✇♦r❦✐♥❣ ✐♥✥✐❞❡ ✁❤❡ ✁r❡♥❝❤ ✥❤�❧❧ ✉✥❡ ✂♦❞✟ ❤�r♥❡✥✥ ✇✐✁❤

�✁✁�❝❤❡❞ r♦♣❡✱❤♦❧❞ ✂✟ ♦✁❤❡r ✇♦r❦❡r ♦✉✁✥✐❞❡ ✁❤❡ ✁r❡♥❝❤✳

✞ ❙✐❧✁ ❢❡♥❝❡✥ ✥❤�❧❧ ✂❡ ✐♥✥✁�❧❧❡❞ ✁♦ ♣r❡❛❡♥✁ ✥✐❧✁ ❝♦♥✁�☎✐♥�✁✐♦♥ ♦❢ ✥✉rr♦✉♥❞✐♥❣

❢✐❡❧❞✥✳

✶✠✳✼✳✼ ❊✡☛☞✌♠✍✎t

❈P▼ ✇✐❧❧ ☎♦✂✐❧✐③❡ ✁❤❡ ❢♦❧❧♦✇✐♥❣ ❡q✉✐♣☎❡♥✁ ✁♦ ♣❡r❢♦r☎ ✁❤❡ ✂�❝❦❢✐❧❧✐♥❣ �❝✁✐❛✐✁✐❡✥

�✥ ❢♦❧❧♦✇✥✿

◆✏ ❉✍✑✒✓☞✌t☞✏✎ ◗t② ❯✎☞t ❘✍♠✔✓✕✑

✶✳ ✖①❝�❛�✁♦r ✠ ✗♥✐✁ ✖�❝❤ ❙♣r❡�❞

✠✳ ❲�✁❡r P✉☎♣ ✠ ✗♥✐✁ ✖�❝❤ ✥♣r❡�❞ ✄■❢ ✘❡q✉✐r❡❞✆

✸✳ ✝♦✁�❧ ❙✁�✁✐♦♥ ✶ ❙❡✁ ✖�❝❤ ❙♣r❡�❞

✹✳ ▼✐♥✐✂✉✥ ✶ ✗♥✐✁ ✖�❝❤ ❙♣r❡�❞

❆❧❧ ❡q✉✐♣☎❡♥✁ ❝❡r✁✐❢✐❝�✁❡✥ ✥❤�❧❧ ✂❡ ✥✉✂❥❡❝✁ ✁♦ �✁✁�❝❤❡❞ ♦♥ P❡r☎✐✁ ✝♦ ❲♦r❦ ✄P✝❲✆✳

✙✚✛✜ ❇✏✓☞✎✢ ✣✍t✤✏✦

✶✠✳✽✳✶ ✧✓✍✲❇✏✓☞✎✢ ★✏✓✕✑

❈P▼ ✥❤�❧❧ ♣❡r❢♦r☎ ✁❤❡ ❢♦❧❧♦✇✐♥❣ �❝✁✐❛✐✁✐❡✥ ♣r✐♦r ✁♦ ✂♦r✐♥❣ ❡①❡❝✉✁✐♦♥✿

✞ ❆ ♣r❡ ✂♦r✐♥❣ ☎❡❡✁✐♥❣ ✥❤�❧❧ ✂❡ ❤❡❧❞ ✇✐✁❤ ❈♦☎♣�♥✟ ♣r✐♦r ✁♦ ✥✁�r✁✐♥❣ ✇♦r❦ ♦♥

❡�❝❤ ✂♦r❡✳

✞ ❈r♦✥✥✐♥❣ �r❡� ✇❤❡r❡ �✉❣❡r ✂♦r✐♥❣ �❝✁✐❛✐✁✐❡✥ ✐✥ ✁♦ ✂❡ ❝�rr✐❡❞ ♦✉✁ ✥❤�❧❧ ✂❡

✥✉r❛❡✟❡❞ �♥❞ ❡♥✥✉r❡❞ ❢♦r ✥✉✐✁�✂✐❧✐✁✟✳

✞ ❆❧❧ ✁❤❡ �♣♣r♦�❝❤ r♦�❞✥ ✥❤�❧❧ ✂❡ ✥✉r❛❡✟❡❞ ❢♦r ✥✉✐✁�✂✐❧✐✁✟ �♥❞ �❝❝❡✥✥ ❢♦r

✁r�♥✥♣♦r✁�✁✐♦♥ ♦❢ ❡q✉✐♣☎❡♥✁ �♥❞ ☎�✁❡r✐�❧✥ ✁♦ ✁❤❡ ✂♦r✐♥❣ ❧♦❝�✁✐♦♥✳

✞ ✩♦r✐♥❣ ☎�❝❤✐♥❡✱ ✇�✁❡r ♣✉☎♣✥✱ ❧✐♥❡ ♣✐♣❡✱ ♣✐❧♦✁✴✥�❝r✐❢✐❝✐�❧ ♣✐♣❡ �♥❞ ♦✁❤❡r ✁♦♦❧✥

�♥❞ ❡q✉✐♣☎❡♥✁ ✁❤�✁ �r❡ r❡q✉✐r❡❞ ❢♦r ✁❤❡ ✂♦r✐♥❣ ♦♣❡r�✁✐♦♥ ✥❤�❧❧ �❧✥♦ ✂❡

�rr�♥❣❡❞ ✐♥ �❞❛�♥❝❡ �♥❞ ❡♥✥✉r❡❞ ❢♦r ✁❤❡✐r �❛�✐❧�✂✐❧✐✁✟ �✁ ✥✐✁❡ ❧♦❝�✁✐♦♥✳

✞ ▲♦❝�✁✐♦♥ ✇❤❡r❡ ♣✐♣❡ ✇✐❧❧ ✂❡ ✐♥✥✁�❧❧❡❞ ✇✐❧❧ ✂❡ ❝❤❡❝❦❡❞ ✂✟ ♣✐♣❡ ❧♦❝�✁♦r✳

✞ ▼�♥✉�❧ ✁r✐�❧ ❞✐❣❣✐♥❣ ✇✐❧❧ ✂❡ ♣❡r❢♦r☎❡❞ ✁♦ ❡♥✥✉r❡ ✁❤�✁ ♥♦ ✉♥❞❡r❣r♦✉♥❞

✉✁✐❧✐✁✐❡✥ ✁❤�✁ ❡①✐✥✁ �✁ ✂♦r✐♥❣ �r❡�❀ ❞✐r❡❝✁❧✟ ✂�❝❦❢✐❧❧✐♥❣ ✁❤❡ ♦♣❡♥ ✁r❡♥❝❤ �❢✁❡r
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� ◆❡❝❡ss❛r② ✁✂✄❤☎✂✐✄ ❛rr❛✐✄❡♠❡✐☎ s❤❛✁✁ ❧❡ s❡☎ ✥✆ ❛☎ ☎❤❡ ✁✝❝❛☎✂✝✐ ✞❤❡✐ ☎❤❡

✐✂✄❤☎ s❤✂❢☎ ✂s ✆❡r❢✝r♠❡✟✳

� ■✐s☎❛✁✁ ☎❡♠✆✝r❛r② ❤❛r✟ s☎❛✐✟ ❛☎ ☎❤❡ ❡✠✥✂✆♠❡✐☎ ❛r❡❛ ✡❛☎ ❧✝☎❤ s☎❛r✂✐✄ ❛✐✟

❛rr✂☛❛✁ ✆✂☎✮ ❧② s☎r✂✆✆✂✐✄ ☎❤❡ s✝❢☎ ✐❛☎✂☛❡ s✝✂✁ ❛✐✟ r❡✆✁❛❝❡ ✞✂☎❤ ✁✂♠❡ s☎✝✐❡

♠❛☎❡r✂❛✁ ☎❤❡✐ ❝✝♠✆❛❝☎❡✟ ✞✂☎❤ ❡☞❝❛☛❛☎✝r ❧✥❝❦❡☎✳

✶✌✳✽✳✌ ❙t✍✎t✏♥✑ P✏t ✍♥✒ ✓✎✎✏✈✍✔ P✏t ✕♦♥✖t✎✉✗t✏♦♥

� ❚❤❡ ✘✥r☛❡②✝r s❤❛✁✁ ♠❛r❦ ☎❤❡ ❡☞❛❝☎ ❧✝r✂✐✄ ✁✝❝❛☎✂✝✐ ✝✐ ❧✝☎❤ s✂✟❡s ✝❢ ☎❤❡ r✝❛✟✱

✂✐❝✁✥✟✂✐✄ ❛✐② ❡☞✂s☎✂✐✄ ✥✐✟❡r✄r✝✥✐✟ ✥☎✂✁✂☎✂❡s✳

� ❋r✝♠ ☎❤❡ ♠❛r❦❡✟ ✥✆ ❧✝r✂✐✄ ❝❡✐☎❡r✁✂✐❡✱ ☎❤❡ s✥r☛❡②✝r s❤❛✁✁ ♠❛r❦ ☎❤❡ ❛r❡❛ ❢✝r

❡☞❝❛☛❛☎✂✝✐ ✝❢ ☎❤❡ ✘☎❛r☎✂✐✄ ❛✐✟ ✙rr✂☛❛✁ ✚✂☎s✳

� ■✐s☎❛✁✁ ❧❛rr✂❝❛✟❡ ❛✐✟ ✞❛r✐✂✐✄ s✂✄✐s ❛r✝✥✐✟ ☎❤❡ ❡☞❝❛☛❛☎✂✝✐ ❛r❡❛s✳

� ❈✚▼ ✞✂✁✁ ✂✐☛✂☎❡ r❡✆r❡s❡✐☎❛☎✂☛❡s ❢r✝♠ ❛✁✁ ❛❢❢❡❝☎❡✟ ✥☎✂✁✂☎✂❡s ☎✝ ✝❧s❡r☛❡

❡☞❝❛☛❛☎✂✝✐✳ ❈✚▼ ☎✝ ✞✝r❦ ✞✂☎❤ ✥☎✂✁✂☎② ❝✝♠✆❛✐✂❡s ☎✝ r❡✁✝❝❛☎❡ ❡☞✂s☎✂✐✄ ✥☎✂✁✂☎✂❡s

✂❢ ✐❡❝❡ss❛r②✳

� ❚✝ ❛ss✂s☎ ✞✂☎❤ ☎❤❡ ❧✝r✂✐✄ ✆r✝❝❡ss✱ ☎✞✝ ✆✂☎s ✞✂✁✁ ❧❡ ❡☞❝❛☛❛☎❡✟✱ ✝✐❡ ❢✝r s☎❛r☎✂✐✄

❛✐✟ ✝✐❡ ❢✝r ❛rr✂☛❛✁✳ ❚❤❡ s☎❛r☎✂✐✄ ✆✂☎ ✞✂✁✁ ❧❡ ✆r❡✆❛r❡✟ ❢✂rs☎ ❛✐✟ ☎❤❡ ❛rr✂☛❛✁ ✆✂☎

✞✂✁✁ ❧❡ ✆r❡✆❛r❡✟ ❧❡❢✝r❡✳ ❚❤❡ ❧✝r❡✟ ✆✂✆❡ r❡❛❝❤❡s ☎❤❡ ❡☞✂☎ ✆✝✂✐☎✳ ❚❤❡ s✂✛❡ ✝❢

❡❛❝❤ ✆✂☎ ✂s ❛s ❢✝✁✁✝✞s✿

❇✝r✂✐✄ ▼❡☎❤✝✟
✘☎❛r☎✂✐✄ ✚✂☎ ✡❲❡s☎ ✘✂✟❡✮

✡▲ ☞ ❲ ☞ ①✮ ❛☎ ❧❛s❡

✙rr✂☛❛✁ ✚✂☎ ✡❊❛s☎ ✘✂✟❡✮

✡▲ ☞ ❲ ☞ ①✮ ❛☎ ❧❛s❡

✙✥✄❡r ❇✝r✂✐✄ ✌✵♠ ☞ ✜✳✢♠ ☞ ✌✳✢✯ ✶✣♠ ☞ ✜✳✢♠ ☞ ✜✳✽♠✯

� ▼❛❦❡ s✝✂✁ s☎❛✂r✞❛② ✞✂☎❤ ❤❛✐✟r❛✂✁ ❛☎ s☎❛r☎✂✐✄ ✆✂☎ ❛r❡❛

✤ ❲✝r❦❡rs ✂✐ ☎❤❡ s☎❛r☎✂✐✄ ✆✂☎ ❛✐✟ ❛rr✂☛❛✁ ✆✂☎ ✞✂✁✁ ❧❡ ♠❛✟❡ s❛❢❡ ❧② ☎❤❡

✂✐s☎❛✁✁❛☎✂✝✐ ✝❢ ❛ ☎r❡✐❝❤ ❧✝☞ ❛r✝✥✐✟ ☎❤❡ ✆✂☎ ✞❛✁✁❀ ☎❤❡ ☎r❡✐❝❤ ❧✝☞ ✞✂✁✁ ❝✝✐s✂s☎ ✝❢

s❡✆❛r❛☎❡ s❡✄♠❡✐☎s✳  

� ■✐s☎❛✁✁ ❧✝r✂✐✄ r❛✂✁ ✂✐ ☎r❡✐❝❤ ❧✝☞✱ ❛✐✟ ✂✐s☎❛✁✁ ❧✝☞ ♠❛❝❤✂✐❡✳ ❚❤❡ ❧✝☎☎✝♠ ✝❢ ☎❤❡

✆✂☎ ❛☎ ☎❤❡ ✘☎❛r☎✂✐✄ ✚✂☎ s❤❛✁✁ ❧❡ ✁❡☛❡✁✁❡✟ ☎✝ ❛❝❝✝♠♠✝✟❛☎❡ ☎❤❡ r❛✂✁ ✝❢ ☎❤❡ ❧✝r✂✐✄

♠❛❝❤✂✐❡✳ ▼❛✐✥❛✁ ✁❡☛❡✁✁✂✐✄ ♠❛② ❧❡ ✆❡r❢✝r♠❡✟ ❛❢☎❡r ☎❤❡ ☎r❡✐❝❤ ❧✝☞

♠❡✐☎✂✝✐❡✟ ❛❧✝☛❡ ❤❛s ❧❡❡✐ ✂✐s☎❛✁✁❡✟✳

� ✙☎ ❧✝☎❤ ☎❤❡ s☎❛r☎✂✐✄ ❛✐✟ ❛rr✂☛❛✁ ✆✂☎s✱ ❧❡✁✁ ❤✝✁❡s ✞✂✁✁ ❧❡ ✆r❡✆❛r❡✟✳

� ❚❤❡ ❡☞❝❛☛❛☎❡✟ s✝✂✁ ✞✂✁✁ ❧❡ ✆✁❛❝❡✟ ✝✐ ☎❤❡ s✂✟❡ ✝❢ ☎❤❡ ☎r❡✐❝❤ ❡✟✄❡ ❛☎ ♠✂✐✂♠✥♠

✌♠ ❛✞❛② ❢r✝♠ ☎❤❡ ❡✟✄❡ ✝❢ ✆✂☎✳

� ❲❛☎❡r s❡❡✆❛✄❡ ✂✐ ☎❤❡ ✆✂☎s ✟✥❡ ☎✝ ❛ ✁✝✞ ✞❛☎❡r ☎❛❧✁❡ s❤❛✁✁ ❧❡ r❡♠✝☛❡✟ ❧②

✂✐s☎❛✁✁✂✐✄ ❛ s✥♠✆ ✆✂☎ ❛✐✟ ❛ s✥❧♠❡rs✂❧✁❡ ✆✥♠✆✳

� ◆✝ ❡✐☎r② ❛✁✁✝✞❡✟ ✂✐ ☎❤❡ ✆✂☎ ✂❢ ✞❛☎❡r ✂s ✆r❡s❡✐☎ ❛☎ ❛ ✟❡✆☎❤ ✝❢ ♠✝r❡ ☎❤❛✐ ✵✳✢♠✳

✶✌✳✽✳✜ ✦♦✎✏♥✑ ✧★✩✗✉t✏♦♥ ✇✏t✪ ✓✉✑✩✎ ✦♦✎✏♥✑ ✫✩t✪♦✒

❚❤❡ ❛✥✄❡r ❧✝r✂✐✄ ✞✂✁✁ ❧❡ ✆❡r❢✝r♠❡✟ ❧② ☎❤❡ ❢✝✁✁✝✞✂✐✄ s❡✠✥❡✐❝❡✿

✶✳ ▲❛② ☎❤❡ ✄✥✂✟❡ r❛✂✁ ✝✐ ☎❤❡ ❧✝☎☎✝♠ ✝❢ ☎❤❡ s☎❛r☎✂✐✄ ✆✂☎✱ ❛✐✟ ☎❤❡✐ ✂✐s☎❛✁✁ ☎❤❡

❛✐❝❤✝r ✡✆✂✁❡✟ ❛✐❝❤✝r✮ ☎✝ ☎❤❡ ✄r✝✥✐✟ ❧② ❡☞❝❛☛❛☎✝r ❧✥❝❦❡☎✳
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✷� ❆❢t❡✁ t❤❡ ✁❛✐❧ ❤❛s ✥❡❡✂ ✄✁♦✄❡✁❧② s❡t✱ t❤❡ ❛✉❣❡✁ ✥♦✁✐✂❣ ☎❛❝❤✐✂❡ ✆✐❧❧ ✥❡

❧♦✆❡✁❡❞ ✐✂t♦ t❤❡ ✄✐t�

✸� ❙❡t✲✉✄ ❛✂❞ ❧❡✈❡❧ t❤❡ ❛✉❣❡✁ ☎❛❝❤✐✂❡� ✝❤❡ ❢✐✂❛❧ ✄♦s✐t✐♦✂✐✂❣ ✆✐❧❧ ✥❡ ✈❡✁✐❢✐❡❞ ✥②

t❤❡ s✉✁✈❡②♦✁�

✹� ❆ ✞✟➈ ❞✐❛☎❡t❡✁ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ✆✐❧❧ ✥❡ ✥♦✁❡❞ ❢✐✁st ✄✁✐♦✁ t♦ ✐✂s❡✁t✐✂❣ t❤❡

✄✁♦❞✉❝t ✄✐✄❡ ✭❝♦❛t❡❞ ✄✐✄❡✠ ✷✡➈ ❞✐❛☎❡t❡✁�

✺� ▲✐❢t t❤❡ ❛✉❣❡✁ ✥✐t ✉s✐✂❣ ❛ s✐❞❡ ✥♦♦☎ ♦✁ ❝✁❛✂❡� ✝❤❡✂✱ ✄✉s❤ ❛✉❣❡✁ ✥✐t ✐✂s✐❞❡ t❤❡

✞✟➈ ❞✐❛☎❡t❡✁ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ✉s✐✂❣ ❛✂ ❡①❝❛✈❛t♦✁� ☛✂❝❡ ✐✂s❡✁t❡❞✱ ❛tt❛❝❤ t❤❡

❝✉tt❡✁�

✟� ▲♦✆❡✁ t❤❡ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ✆✐t❤ t❤❡ ❛✉❣❡✁ ✥✐t ✐✂t♦ t❤❡ ✄✐t t❤❡✂ ❢✐t t❤❡ ✄✐✄❡ t♦

t❤❡ ❛✉❣❡✁ ☎❛❝❤✐✂❡ ✥② ❝♦✂✂❡❝t✐✂❣ t❤❡ ❝♦✂✂❡❝t♦✁ ✄✐✂ ❛t t❤❡ ❡✂❞ ♦❢ t❤❡ ❛✉❣❡✁

✥✐t t♦ t❤❡ ❝♦✂✂❡❝t✐♦✂ ✄♦✐✂t ❛t t❤❡ ❆✉❣❡✁ ☎❛❝❤✐✂❡�

✼� ✝❤❡ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ✆✐❧❧ ✥❡ ❞✁✐✈❡✂ ✭✥♦✁❡❞ ❛✂❞ ✄✉s❤❡❞✠ ✥② ✉s✐✂❣ t❤❡ ❛✉❣❡✁ ✥✐t

❢✐tt❡❞ ✆✐t❤ s✐❞❡ ❝✉tt❡✁s ✐✂ t❤❡ ❢✁♦✂t ♦❢ t❤❡ ❛✉❣❡✁ ✥✐t t♦ ❝✁❡❛t❡ ❛ ✥♦✁❡ ✷✺ t♦ ✹✡

☎☎ ❧❛✁❣❡✁ t❤❛✂ t❤❡ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ❞✐❛☎❡t❡✁�

✽� ✝❤❡ s♦✐❧ ✐✂s✐❞❡ t❤❡ ❢✐✁st ✄✐✄❡ ✆✐❧❧ ✥❡ ✁❡☎♦✈❡❞ ✭❞✁✐✈❡✂ ♦✉t✠ ✥② t❤❡ ❛✉❣❡✁ ✥✐t

✐✂s❡✁t❡❞ ✐✂t♦ t❤❡ ✄✐✄❡� ✝❤❡ s♦✐❧ ✆✐❧❧ ❝♦☎❡ ♦✉t ❢✁♦☎ t❤❡ ❛✉❣❡✁ ☎❛❝❤✐✂❡ ❛❧♦✂❣

t❤❡ s✐❞❡ ♦❢ t❤❡ ✁❛✐❧ ❛s t❤❡ ❛✉❣❡✁ ☎❛❝❤✐✂❡ ☎♦✈❡s ❢♦✁✆❛✁❞s� ✝❤❡ ❡①t✁✉❞❡❞ s♦✐❧

✆✐❧❧ ✥❡ ✁❡☎♦✈❡❞ ☎❛✂✉❛❧❧② ❢✁♦☎ t❤❡ ✄✐t�

✾� ❈♦✂t✐✂✉❡ t❤❡ ✥♦✁✐✂❣ ♦✄❡✁❛t✐♦✂ ✉✂t✐❧ t❤❡ ❢✐✁st ✞✷☎ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ ✄✁♦t✁✉❞❡s ✞✲

✞�✺☎ ❢✁♦☎ t❤❡ st❛✁t s✐❞❡�

✞✡� ❉✐s❝♦✂✂❡❝t t❤❡ ❛✉❣❡✁ ☎❛❝❤✐✂❡ ❢✁♦☎ t❤❡ ❛✉❣❡✁ ✥✐t t❤❡✂ ✄✉❧❧ ✥❛❝❦ t❤❡

☎❛❝❤✐✂❡ t♦ t❤❡ ❢✐✁st ✄♦s✐t✐♦✂�

✞✞� ❉❡✄❡✂❞✐✂❣ ♦✂ t❤❡ ❧❡✂❣t❤ ♦❢ ✥♦✁✐✂❣ ✁❡☞✉✐✁❡☎❡✂t ✭✸✟☎ ❧❡✂❣t❤✠✱ ✐✂s❡✁t t❤❡ ✂❡①t

❛✉❣❡✁ ✥✐t ✐✂t♦ t❤❡ ✂❡①t s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡ t❤❡✂ ❧♦✆❡✁ t❤❡ s❡❝♦✂❞ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡

❛✂❞ ❛✉❣❡✁ ✥✐t ✐✂ t❤❡ ✄✐t ♦✂ t❤❡ ✁❛✐❧s�

✞✷� ❆✉❣❡✁ ✥✐t t♦ ♦t❤❡✁ ❛✉❣❡✁ ✥✐t ❝❧❛☎✄✐✂❣ ✆✐❧❧ ✥❡ ❞♦✂❡✱ ❢♦❧❧♦✆❡❞ ✥② ✄✐✄❡ ❢✐t ✉✄

✆✐t❤ ❡①t❡✁✂❛❧ ❝❧❛☎✄�

✞✸� ❲❡❧❞ t❤❡ ❢✐✁st ❛✂❞ s❡❝♦✂❞ s❛❝✁✐❢✐❝✐❛❧ ✄✐✄❡� ✝❤❡ ✆❡❧❞✐✂❣ ✆✐❧❧ ✂♦t ✥❡ ❢✉❧❧

t❤✐❝❦✂❡ss ✆❡❧❞✱ ✥✉t ☎✐✂✐☎✉☎ ✺✡✪ t❤✐❝❦✂❡ss ✆❡❧❞ ✆✐❧❧ ✥❡ ✄❡✁❢♦✁☎❡❞�

✞✹� ❆❢t❡✁ ❛❧❧ ✆❡❧❞✐✂❣ ❤❛s ✥❡❡✂ ❞♦✂❡✱ ✐✂st❛❧❧ ✆❛✁✂✐✂❣ s✐❣✂s ❛✂❞ ✥❛✁✁✐❝❛❞❡s ❛✁♦✉✂❞

t❤❡ ❛✁✁✐✈❛❧ ✄✐t✱ ❛✂❞ t❤❡✂ ✄❡✁❢♦✁☎ ❡①❝❛✈❛t✐♦✂ ❢♦✁ t❤❡ ❛✁✁✐✈❛❧ ✄✐t ❛✂❞ ✐✂st❛❧❧

t✁❡✂❝❤ ✥♦① ❛❢t❡✁ ❡①❝❛✈❛t✐♦✂�
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✶�✁ ▲❡✈❡❧ ✂❤✄❧❧ ☎❡ ✥❤❡✥❦❡❞ ✄t t❤❡ ☎✆t❤ ❡♥❞✂ ✆❢ t❤❡ ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ ❢✆r ❡✈❡r②

✐♥✂❡rt✐✆♥ t✆ ✥✆♥❢✆r♠ t❤✄t t❤❡ ✄❧✐❣♥♠❡♥t ✐✂ ✄✂ ✝❡r t❤❡ ❞r✄✇✐♥❣✁

✶✞✁ ❇✆r❡ ✇✐❧❧ ☎❡ ✥✆♥✂t✄♥t❧② ♠✆♥✐t✆r❡❞ ✇❤❡♥ ✐t ✐✂ ✝✄✂✂✐♥❣ ✟♥❞❡r t❤❡ ❡✠✐✂t✐♥❣

✝✐✝❡❧✐♥❡✁

✶✡✁ ❇✆r✐♥❣ ✇✐❧❧ ✥✆♥t✐♥✟❡ ✟♥t✐❧ t❤❡ r❡q✟✐r❡❞ ❧❡♥❣t❤ ❤✄✂ ☎❡❡♥ ✄✥❤✐❡✈❡❞✁

✶☛✁ ■♥✂❡rt t❤❡ ♥❡✠t ✄✟❣❡r ☎✐t ✐♥t✆ t❤❡ ♥❡✠t ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ t❤❡♥ ❧✆✇❡r t❤❡ t❤✐r❞

✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ ✄♥❞ ✄✟❣❡r ☎✐t ✐♥ t❤❡ ✝✐t ✆♥ t❤❡ r✄✐❧✂✁

✶☞✁ ❆✟❣❡r ☎✐t t✆ ✆t❤❡r ✄✟❣❡r ☎✐t ✥❧✄♠✝✐♥❣ ✇✐❧❧ ☎❡ ❞✆♥❡✌ ❢✆❧❧✆✇❡❞ ☎② ✝✐✝❡ ❢✐t ✟✝

✇✐t❤ ❡✠t❡r♥✄❧ ✥❧✄♠✝✁

✷✍✁ ❲❡❧❞ t❤❡ ✂❡✥✆♥❞ ✄♥❞ t❤✐r❞ ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡✁ ✎❤❡ ✇❡❧❞✐♥❣ ✇✐❧❧ ♥✆t ☎❡ ❢✟❧❧

t❤✐✥❦♥❡✂✂ ✇❡❧❞✌ ☎✟t ♠✐♥✐♠✟♠ �✍✪ t❤✐✥❦♥❡✂✂ ✇❡❧❞ ✇✐❧❧ ☎❡ ✝❡r❢✆r♠❡❞✁

✷✶✁ ❇✆r✐♥❣ ✇✐❧❧ ✥✆♥t✐♥✟❡ ✟♥t✐❧ t❤❡ r❡q✟✐r❡❞ ❧❡♥❣t❤ ❤✄✂ ☎❡❡♥ ✄✥❤✐❡✈❡❞✁

✷✷✁ ❖♥✥❡ t❤❡ ☎✆r✐♥❣ ✆✝❡r✄t✐✆♥ ✐✂ ✥✆♠✝❧❡t❡❞✌ t❤❡ ✥✟tt❡r ❤❡✄❞ ✇✐❧❧ ☎❡ ❞❡t✄✥❤❡❞✁

✷✏✁ P✟❧❧ ☎✄✥❦ t❤❡ ✄✟❣❡r ☎✐t t✆ t❤❡ ✂t✄rt✐♥❣ ✝✐t ✇✐t❤ t❤❡ ✄✟❣❡r ♠✄✥❤✐♥❡ ✄♥❞

r❡♠✆✈❡ ❡✄✥❤ ✂❡✥t✐✆♥ ✆❢ t❤❡ ✄✟❣❡r ☎✐t✌ ✆♥❡ ☎② ✆♥❡✁

✷✑✁ ❲❡❧❞ t❤❡ ✝r✆❞✟✥t ✝✐✝❡ ✒✥✆✄t❡❞ ✝✐✝❡✮ t✆ t❤❡ r❡❞✟✥❡r ✒✶✞➈ ✠ ✶✷➈✮✌ ✄♥❞ t❤❡♥

❧✆✇❡r t❤❡ ✝r✆❞✟✥t ✝✐✝❡ ✐♥t✆ t❤❡ ✝✐t ☎② ✂✐❞❡ ☎✆✆♠✁

✷�✁ ❲❡❧❞ t❤❡ ✝r✆❞✟✥t ✝✐✝❡ ✇✐t❤ r❡❞✟✥❡r t✆ t❤❡ ☎✆r❡❞ ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ ❡♥❞✁

✷✞✁ ❈✆♥♥❡✥t t❤❡ ❡♥❞ ✆❢ ✝r✆❞✟✥t ✝✐✝❡ t✆ t❤❡ ✄✟❣❡r ♠✄✥❤✐♥❡ t❤❡♥ ❞r✐✈❡ ✒✝✟✂❤✮ ✐t

❢✆r✇✄r❞✁ ❆ ✂✐❞❡ ☎✆✆♠ ♠✄② ☎❡ ✟t✐❧✐③❡❞ ✄t t❤❡ ✄rr✐✈✄❧ ✝✐t t✆ ✝✟❧❧ t❤❡ ✂✄✥r✐❢✐✥✐✄❧

✝✐✝❡ ✇❤✐❧❡ ❞r✐✈❡♥ ☎② t❤❡ ✄✟❣❡r ♠✄✥❤✐♥❡✁

✷✡✁ ❈✆♥t✐♥✟❡ t❤❡ ✆✝❡r✄t✐✆♥ ✟♥t✐❧ t❤❡ ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ ✐✂ ✄☎✆✟t ✞♠ ✆✟t ✄t t❤❡ ✄rr✐✈✄❧

✝✐t✌ ✥✟t t❤❡ ✂✄✥r✐❢✐✥✐✄❧ ✝✐✝❡ ✄♥❞ r❡♠✆✈❡✁ ❈✆♥t✐♥✟❡ ✟♥t✐❧ t❤❡ ✝r✆❞✟✥t ✝✐✝❡ ❡♥❞

✝r✆tr✟❞❡✂ ✶✲✶✁�♠ ❢r✆♠ t❤❡ ✂t✄rt ✂✐❞❡✁

✷☛✁ ❉✐✂✥✆♥♥❡✥t t❤❡ ✄✟❣❡r ♠✄✥❤✐♥❡ ❢r✆♠ t❤❡ ✝r✆❞✟✥t ✝✐✝❡ t❤❡♥ ✝✟❧❧ ☎✄✥❦ t❤❡

♠✄✥❤✐♥❡ t✆ t❤❡ ❢✐r✂t ✝✆✂✐t✐✆♥✁

✷☞✁ ▲✆✇❡r t❤❡ ♥❡✠t ✝r✆❞✟✥t ✝✐✝❡ ✒✄❧✂✆ ✥✆♥✥r❡t❡ ✝✐✝❡✮ ✐♥t✆ t❤❡ ✂t✄rt✐♥❣ ✝✐t✁

✏✍✁ ❲❡❧❞ t❤❡ ❢✐r✂t ✄♥❞ ✂❡✥✆♥❞ ✝r✆❞✟✥t ✝✐✝❡ ✐♥ ✄✥✥✆r❞✄♥✥❡ ✇✐t❤ t❤❡ ✄✝✝r✆✈❡❞

❲P❙✁

✏✶✁ P❡r❢✆r♠ ✈✐✂✟✄❧ ✐♥✂✝❡✥t✐✆♥ ✄♥❞ ✄❧❧ r❡q✟✐r❡❞ ✓❉❊ ✄✂ ✂✆✆♥ ✄✂ ✝✆✂✂✐☎❧❡ ✄❢t❡r

✇❡❧❞✐♥❣ ✐✂ ✥✆♠✝❧❡t❡❞✁
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✸�✁ ❆✂t❡r ✥❧❧ ✄❡❧❞☎✆✝ ☎✆♥♣❡❝t☎♦✆♥ ✥r❡ ♣✥♥♥❡❞❀ ♣❡r✂♦r♠ ✂☎❡❧❞ ✞♦☎✆t ❝♦✥t☎✆✝ ✭✉♥❡

❍❉❉ ❝♦✥t☎✆✝ t②♣❡✮ ✟② t❤❡ ❝♦✥t☎✆✝ ❝r❡✄ t❤❡✆ ♣❡r✂♦r♠ t❤❡ ❝♦✥t☎✆✝ ☎✆♥♣❡❝t☎♦✆

✥✆❞ t❡♥t ✭❤♦❧☎❞✥② t❡♥t✮✁

✸✸✁ ▲❡✈❡❧ ♥❤✥❧❧ ✟❡ ❝❤❡❝❦❡❞ ✥t t❤❡ ✟♦t❤ ❡✆❞♥ ♦✂ t❤❡ ♣☎♣❡ ✂♦r ❡✈❡r② ☎✆♥❡rt☎♦✆ t♦

❝♦✆✂♦r♠ t❤✥t t❤❡ ✥❧☎✝✆♠❡✆t ☎♥ ✥♥ ♣❡r t❤❡ ❞r✥✄☎✆✝✁

✸✠✁ ❇♦r❡ ✄☎❧❧ ✟❡ ❝♦✆♥t✥✆t❧② ♠♦✆☎t♦r❡❞ ✄❤❡✆ ☎t ☎♥ ♣✥♥♥☎✆✝ ✉✆❞❡r t❤❡ ❡✡☎♥t☎✆✝

♣☎♣❡❧☎✆❡♥

✸☛✁ ❈♦✆t☎✆✉❡ ♣✉♥❤ t❤❡ ♣r♦❞✉❝t ♣☎♣❡ ✉✆t☎❧ t❤❡ ♣r♦❞✉❝t ♣☎♣❡ ❡✆❞ r❡✥❝❤ t❤❡ t☎❡✲☎✆

♣♦☎✆t ✥t ✥rr☎✈✥❧ ♣☎t ✥r❡✥✁

✸☞✁ ❉☎♥❝♦✆✆❡❝t t❤❡ ✥✉✝❡r ♠✥❝❤☎✆❡ ✂r♦♠ t❤❡ ♣r♦❞✉❝t ♣☎♣❡ t❤❡✆ ♣✉❧❧ ✟✥❝❦ t❤❡

♠✥❝❤☎✆❡ t♦ t❤❡ ✂☎r♥t ♣♦♥☎t☎♦✆✁

✸✌✁ ▲♦✄❡r t❤❡ ✆❡✡t ♣r♦❞✉❝t ♣☎♣❡ ✭✥❧♥♦ ❝♦✆❝r❡t❡ ♣☎♣❡✮ ☎✆t♦ t❤❡ ♥t✥rt☎✆✝ ♣☎t✁

✸✍✁ ❲❡❧❞ t❤❡ ♥❡❝♦✆❞ ✥✆❞ t❤☎r❞ ♣r♦❞✉❝t ♣☎♣❡ ☎✆ ✥❝❝♦r❞✥✆❝❡ ✄☎t❤ t❤❡ ✥♣♣r♦✈❡❞

❲P❙✁

✸✎✁ P❡r✂♦r♠ ✈☎♥✉✥❧ ☎✆♥♣❡❝t☎♦✆ ✥✆❞ ✥❧❧ r❡q✉☎r❡❞ ✏❉✑ ✥♥ ♥♦♦✆ ✥♥ ♣♦♥♥☎✟❧❡ ✥✂t❡r

✄❡❧❞☎✆✝ ☎♥ ❝♦♠♣❧❡t❡❞✁

✠✹✁ ❆✂t❡r ✥❧❧ ✄❡❧❞☎✆✝ ☎✆♥♣❡❝t☎♦✆♥ ✥r❡ ♣✥♥♥❡❞❀ ♣❡r✂♦r♠ ✂☎❡❧❞ ✞♦☎✆t ❝♦✥t☎✆✝ ✭✉♥❡

❍❉P✑ ❝♦✥t☎✆✝ t②♣❡✮ ✟② t❤❡ ❝♦✥t☎✆✝ ❝r❡✄ t❤❡✆ ♣❡r✂♦r♠ t❤❡ ❝♦✥t☎✆✝ ☎✆♥♣❡❝t☎♦✆

✥✆❞ t❡♥t ✭❤♦❧☎❞✥② t❡♥t✮✁

✠✒✁ ▲❡✈❡❧ ♥❤✥❧❧ ✟❡ ❝❤❡❝❦❡❞ ✥t t❤❡ ✟♦t❤ ❡✆❞♥ ♦✂ t❤❡ ♣☎♣❡ ✂♦r ❡✈❡r② ☎✆♥❡rt☎♦✆ t♦

❝♦✆✂♦r♠ t❤✥t t❤❡ ✥❧☎✝✆♠❡✆t ☎♥ ✥♥ ♣❡r t❤❡ ❞r✥✄☎✆✝✁

✠�✁ ❈♦✆t☎✆✉❡ ♣✉♥❤ t❤❡ ♣r♦❞✉❝t ♣☎♣❡ ✉✆t☎❧ t❤❡ ♣r♦❞✉❝t ♣☎♣❡ ❡✆❞ r❡✥❝❤ t❤❡ t☎❡✲☎✆

♣♦☎✆t ✥t ✥rr☎✈✥❧ ♣☎t ✥r❡✥✁

✠✸✁ ❖✆❝❡ t❤❡ ❡✆❞ ♦✂ ✂☎r♥t ♣r♦❞✉❝t ♣☎♣❡ r❡✥❝❤❡♥ t❤❡ t☎❡✲☎✆ ♣♦☎✆t ✥t t❤❡ ✥rr☎✈✥❧ ♣☎t✱

♥t♦♣ ❞r☎✈☎✆✝ ♦♣❡r✥t☎♦✆ t❤❡✆ ❝✉t t❤❡ r❡❞✉❝❡r ✥✆❞ ❞☎♥❝♦✆✆❡❝t t❤❡ ✥✉✝❡r

♠✥❝❤☎✆❡✁

✠✠✁ ❆t ✟♦t❤ ❡✆❞♥ ♦✂ t❤❡ ♣☎♣❡✱ ♣❡r✂♦r♠ ♥✉r✈❡② t♦ t✥❦❡ t❤❡ ❡❧❡✈✥t☎♦✆♥ ✥✆❞

❝♦♦r❞☎✆✥t❡♥ ✥♥ r❡✂❡r❡✆❝❡ ❞✥t✥ ✂♦r t❤❡ ✥♥✲✟✉☎❧t ❞r✥✄☎✆✝ ♣r♦❝❡♥♥✁

✠☛✁ ❘❡♠♦✈❡ ✥❧❧ t❤❡ ✥✉✝❡r ❡q✉☎♣♠❡✆t ✂r♦♠ t❤❡ ♣☎t ✭✥✉✝❡r ♠✥❝❤☎✆❡✱ r✥☎❧✱ ❡t❝✁✮✁

✠☞✁ ■✆♥t✥❧❧ t❤❡ ♥tr✥☎✝❤t ♣☎♣❡ ✭✄❡❧❞ t♦ t❤❡ ✟♦r❡❞ ♣☎♣❡✮ ✥✆❞ ♣❡r✂♦r♠ ✏❉✑ ✥✆❞ ❋❏❈

♦✆ t❤❡ ♥t✥rt☎✆✝ ♣☎t ♥☎❞❡✱ t❤❡✆ ■✆♥t✥❧❧ ♣☎♣❡ ♥✉♣♣♦rt ✭♥✥✆❞✴♥♦☎❧ ✟✥✝✮ ✥✂t❡r t❤❡

✄❡❧❞ ☎♥ ✂☎✆☎♥❤❡❞✁
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✹�✁ ■✂st❛❧❧ ❛ ✥❛♣ ❛t t❤❡ ✄♦t❤ ❡✂❞s ♦❢ t❤❡ ♣✐♣❡ ❛✂❞ ✐✂st❛❧❧ ❛ ✈❡rt✐✥❛❧ st✐✥❝ ❛s t❤❡

♠❛r❝❡r ♦❢ t❤❡ ❡✂❞ ♣✐♣❡ ♣♦s✐t✐♦✂ ✭✐❢ r❡☎✉✐r❡❞✮✁

✹✆✁ ❘❡♠♦✈❡ t❤❡ tr❡✂✥❤ ♣r♦t❡✥t✐♦✂ ✄♦① ✐✂ st❛rt✐✂❣ ♣✐t ✄❡❢♦r❡ ✄❛✥❝❢✐❧❧ t❤❡ ♣✐t✱ ✐✂

t❤❡ r❡✈❡rs❡ ♦r❞❡r ❢r♦♠ ❤♦✇ ✐t ✇❛s ✐✂st❛❧❧❡❞✁

✹✝✁ P❡r❢♦r♠ ♣❛rt✐❛❧ ✄❛✥❝❢✐❧❧✐✂❣ ❛✂❞ ✥♦♠♣❛✥t✐♦✂ ♦❢ t❤❡ st❛rt✐✂❣ ♣✐t❀ ❛t t❤❡ ❡✂❞s ♦❢

❡❛✥❤ ♣✐♣❡✱ t❤❡ tr❡✂✥❤ ✇✐❧❧ ✄❡ ❧❡❢t ♦♣❡✂ t♦ ♣r♦✈✐❞❡ ❛✥✥❡ss ❢♦r t✐❡✲✐✂s✁

✺✞✁ ■✂st❛❧❧ ❤❛r❞ ✄❛rr✐✥❛❞❡ ❛✂❞ ✇❛r✂✐✂❣ s✐❣✂s ❛r♦✉✂❞ t❤❡ ♦♣❡✂ ❡①✥❛✈❛t✐♦✂s✁

✺✟✁ ❘❡♣❡❛t t❤❡ s❡☎✉❡✂✥❡ ✂✉♠✄❡r ✹✻ ❛✂❞ ✹� ❢♦r t❤❡ ❛rr✐✈❛❧ ♣✐t s✐❞❡✱ ✄✉t ✐✂ t❤❡

❛rr✐✈❛❧ ♣✐t ✉s❡ ✈❡rt✐✥❛❧ ✄❡✂❞ ❢♦r ✇❡❧❞ t♦ t❤❡ ✄♦r❡❞ ♣✐♣❡✁

✺✠✁ P❡r❢♦r♠ ❈❛t❤♦❞✐✥ Pr♦t❡✥t✐♦✂ ✥❛✄❧❡ ✐✂st❛❧❧❛t✐♦✂ ❛❢t❡r t❤❡ t✐❡✲✐✂ ✇♦r❝ ✄❡t✇❡❡✂

✄♦r✐✂❣ ❛✂❞ ♠❛✐✂❧✐✂❡ ♣✐♣❡ ✐✂ ❛rr✐✈❛❧ ♣✐ts✱ t❤❡ ♣♦s✐t✐♦✂ ✇✐❧❧ ✄❡ ❛t ✂❡❛r ♦❢ t❤❡ t✐❡✲

✐✂ ♣♦✐✂t✁

✺✡✁ ❘❡♠♦✈❡ t❤❡ tr❡✂✥❤ ♣r♦t❡✥t✐♦✂ ✄♦① ✐✂ ❛rr✐✈❛❧ ♣✐t ✄❡❢♦r❡ ✄❛✥❝❢✐❧❧ t❤❡ ♣✐t✱ ✐✂ t❤❡

r❡✈❡rs❡ ♦r❞❡r ❢r♦♠ ✂♦✇ ✐t ✇❛s ✐✂st❛❧❧❡❞✁

✺✹✁ P❡r❢♦r♠ ♣❛rt✐❛❧ ✄❛✥❝❢✐❧❧✐✂❣ ❛✂❞ ✥♦♠♣❛✥t✐♦✂ ♦❢ t❤❡ ❛rr✐✈❛❧ ♣✐t❀ ❛t t❤❡ ❡✂❞s ♦❢

❡❛✥❤ ♣✐♣❡✱ t❤❡ tr❡✂✥❤ ✇✐❧❧ ✄❡ ❧❡❢t ♦♣❡✂ t♦ ♣r♦✈✐❞❡ ❛✥✥❡ss ❢♦r t✐❡✲✐✂s✁

✺✺✁ ■✂st❛❧❧ ❤❛r❞ ✄❛rr✐✥❛❞❡ ❛✂❞ ✇❛r✂✐✂❣ s✐❣✂s ❛r♦✉✂❞ t❤❡ ♦♣❡✂ ❡①✥❛✈❛t✐♦✂s✁

✺✻✁ ■✂st❛❧❧ r✉✄✄❡r s❤❡❡t ❛✂❞ ❈❛t❤♦❞✐✥ Pr♦t❡✥t✐♦✂ t❡st ♣♦✐✂t ✥❛✄❧❡s ❢♦r t❤❡ ❡①✐st✐✂❣

♣✐♣❡❧✐✂❡s t❤❡✂ ✥♦✂✂❡✥t t❤❡ ✥❛✄❧❡s t♦ t❤❡ t❡st ♣♦✐✂ts✁

✺�✁ ❉✉r✐✂❣ t❤❡ ❡✂t✐r❡ ♦♣❡r❛t✐♦✂✱ t❤❡ ♣✐ts s❤❛❧❧ ✄❡ ❝❡♣t ❢r❡❡ ♦❢ ✇❛t❡r ❢♦r

♣❡rs♦✂✂❡❧ s❛❢❡t② ❛✂❞ t♦ ❡✂s✉r❡ t❤❛t t❤❡ ✇❛t❡r ❞♦❡s ✂♦t ❞❛♠❛❣❡ t❤❡ ☛✉❣❡r

✄♦r✐✂❣ ♠❛✥❤✐✂❡ ❛✂❞✴♦r ❤✐✂❞❡r t❤❡ ♦♣❡r❛t✐♦✂✁

✺✆✁ P❡r❢♦r♠ ✄❛✥❝❢✐❧❧✐✂❣ ❢♦r t❤❡ ♦♣❡✂ ❡①✥❛✈❛t✐♦✂s✁

✟✠✁✆✁✹ ❊q☞✌✍✎✏♥✑

❈P▼ ✇✐❧❧ ♠♦✄✐❧✐③❡ t❤❡ ❢♦❧❧♦✇✐✂❣ ❡☎✉✐♣♠❡✂t t♦ ♣❡r❢♦r♠ t❤❡ ✄♦r✐✂❣ ❛✥t✐✈✐t✐❡s ❛s

❢♦❧❧♦✇s✿

◆✒ ✓✏✔✕✖✌✍✑✌✒♥ ◗✑✗

✟
✯▼♦✄✐❧❡ ✥r❛✂❡✠✺ t♦✂s ✘✙▲ ✴ ✚✐✲❛✄ ❈r❛✂❡✴ ✘✐❞❡ ✄♦♦♠

✭♦♣t✐♦✂❛❧✮
✟ ✛✂✐t

✠ ❘✐❣❣✐✂❣ t♦♦❧s ✭✘❤❛✥❝❧❡✱ ✇❡✄✄✐✂❣ s❧✐✂❣✱ ✥❤❛✐✂ ✄❧♦✥❝✱ ❡t✥✁✮ ☛s r❡☎✉✐r❡❞

✡ ✘❛✥r✐❢✐✥✐❛❧ ♣✐♣❡ ❞✐❛✁ ✥♦♠♣❧❡t❡ ✇✐t❤ r❡❞✉✥❡r ❛s r❡☎✉✐r❡❞
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✹ ❲�t❡r ✁✉♠♣ ✷ ✥❡t✥

✺ ❚♦t�❧ ✂t�t✄♦♥ ✶ ✥❡t

✻ ❊☎❝�✈�t♦r ✷ ✉♥✄t✥

✼ ❉✉♠♣ tr✉❝❦ ✶ ✉♥✄t

✽ ❲❡❧❞✄♥❣ ♠�❝❤✄♥❡ ✷ ✉♥✄t✥

✾ ●r✄♥❞✄♥❣ ♠�❝❤✄♥❡ ✷ ✥❡t

✶✆ ❊☎t❡r♥�❧ ✝❧�♠♣ ✶ ✥❡t

✶✶ ✝✉tt✄♥❣ t♦♦❧✥ ✶ ✥❡t

✶✷ ◆✄❣❤t ❝�♣ ✷ ✥❡t✥

✶✞ ▼✄♥✄ ✟✉✥ ✶ ✠♥✄t

✶✹ ❋✄r✥t ✡✄❞ ✟♦☎ ✶ ✂❡t

✶✺ ❚r✄♣♦❞ ☛ ☞r�♠❡ ✌✄t❤ ❝❤�✄♥ ✟❧♦❝❦ ✷ ✂❡t

✶✻ ❋✄❡❧❞ ✍♦✄♥t ✝♦�t✄♥❣ ❊q✉✄♣♠❡♥t ✶ ✂❡t

✶✼ ❍♦❧✄❞�② ❞❡t❡❝t♦r ✶ ✉♥✄t

✶✽ ◆❉❚ ❊q✉✄♣♠❡♥t ✭❘�❞✄♦❣r�♣❤②✱ ✠❚✱ ▼✁■✮ ✶ ✂❡t

✶✾ ✂❤♦r❡ ♣❧�t❡ ☞♦r ❡♥tr② ✎ ❡☎✄t ♣✄t �✥ r❡q✉✄r❡❞

✷✆ ▲✄❣❤t ♣❧�♥t✥ ✭✄♥❝❧✉❞✄♥❣ ❧�♠♣✱ ♣♦✌❡r ❝�✟❧❡✱ ❡t❝✳✮ ✶ ✥❡t

✷✶ ●❡♥❡r�t♦r ✺ ❦❱✡ ✶ ✉♥✄t

✷✷ ●r✄t ✟❧�✥t❡r ✶ ✠♥✄t

✷✞ ●♦�❧ ♣♦✥t✥ ✡✥ r❡q✉✄r❡❞

✷✹ ✁✄♣❡ ▲♦❝�t♦r ✶ ✥❡t

✷✺ ▼✉❞ ♠�t✥ ✭☞♦r tr❡♥❝❤ ✟♦tt♦♠✮ ✡✥ r❡q✉✄r❡❞

✷✻ ✡✉❣❡r ✏♦r✄♥❣ ❊q✉✄♣♠❡♥t

- ✡✉❣❡r ♠�❝❤✄♥❡ ✉♥✄t ✶ ✉♥✄t

- ✡✉❣❡r r�✄❧ ✶ ✥❡t

- ✡✉❣❡r ✟✄t ❝♦♠♣❧❡t❡ ✌✄t❤ ❝♦♥♥❡❝t♦r ✶ ✥❡t

- ✝✉tt❡r ✟✄t ✶ ✥❡t

- ❍�♠♠❡r r�✄❧ ✶ ✥❡t
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✶�✁✽✁✺ ▲✂❝❛t✐✂♥ ✂❢ ✥✂❛✄ ☎r✂♦♦✐♥✆ ✭❇✂r✐♥✆ ▼❡t❤✂✄ ❞♣♣✝✐❝❛t✐✂♥✞

✟✠✡☛☞✌✠✍ ✠✎ ✏✠☛✑ ✡✏✠ss✌✍✒ ✓✔✌✡✔ ✓✌✕✕ ✍✖✖✑ ✗✠✏✌✍✒ ✘✖☞✔✠✑ ☛✙✙✕✌✡☛☞✌✠✍ ✓✌✕✕ ✗✖

✑✖✡✌✑✖✑ ☛✎☞✖✏ ✏✖✲s✉✏✈✖② ☞✔✖ ☛✡☞✉☛✕ s✌☞✖ ✡✠✍✑✌☞✌✠✍✁

✚✠✏✌✍✒ ✘✖☞✔✠✑✱ ✓✌✕✕ ✗✖ ✑✠✍✖ ✌✍ ☞✔✖ ✎✠✕✕✠✓✌✍✒ ☛✏✖☛s✿

✛✜✢✣ ✥✂❛✄ ☎r✂♦♦✐♥✆ ✭❖♣❡♥ ☎✤t ▼❡t❤✂✄✞

❚✔✖ ✏✠☛✑ ✡✏✠ss✌✍✒ ✗② ✠✙✖✍ ✡✉☞ ✘✖☞✔✠✑ s✔☛✕✕ ✗✖ ✉s✖✑ ✎✠✏ ✡✏✠ss✌✍✒ ✓✔✖✏✖ ☞✔✖ ☞✏☛✎✎✌✡ ✌s ✕✌✒✔☞✱

☛✍✑ ✓✔✌✡✔ ✑✠ ✍✠☞ ✏✖✦✉✌✏✖ ✡✏✠ss✌✍✒ ✗② ✗✠✏✌✍✒ ✘✖☞✔✠✑✁ ✳✙✖✍ ✡✉☞ ✘✖☞✔✠✑ ✡☛✍ ✗✖ ✑✠✍✖ ✌✍

☞✔✖ ☛✏✖☛s ✓✔✖✏✖ ✖①✌s☞✌✍✒ ✉☞✌✕✌☞✌✖s ☛✏✖ ✙✏✖s✖✍☞✖✑✱ ✗✉☞ ☞✔✌s ✓✌✕✕ ✏✖✦✉✌✏✖ ✡☛✏✖✎✉✕ ✑✌✒✒✌✍✒✁ ❚✔✖

❈✟■✧◆❚ s✔☛✕✕ ✔☛✈✖ ✎✌✍☛✕ ☛✙✙✏✠✈☛✕ ✠✎ ✓✔✌✡✔ ✏✠☛✑s s✔☛✕✕ ✗✖ ✡✏✠ss✖✑ ✗② ✠✙✖✍ ✡✉☞✁

❆s s✠✠✍ ☛s ✙✠ss✌✗✕✖✱ ☞✔✖ ✙✌✙✖ s✔☛✕✕ ✗✖ ✕☛✌✑ ✌✍ ☞✔✖ ☞✏✖✍✡✔ ☛✍✑ ✗☛✡❦✎✌✕✕✖✑ ✌✍ ✠✏✑✖✏ ☞✠ ✏✖✑✉✡✖

☞✔✖ ☞✌✘✖ ✠✎ ☛✍ ✠✙✖✍ ☞✏✖✍✡✔ ☛✡✏✠ss ☞✔✖ ✏✠☛✑✁

■✎ ✍✖✡✖ss☛✏②✱ ☛ ✓✠✠✑✖✍ ☞✖✘✙✠✏☛✏② ☛✡✡✖ss ✏✠☛✑ s✔☛✕✕ ✗✖ ✌✍s☞☛✕✕✖✑ ☞✠ ✙✏✠✈✌✑✖ ☞✖✘✙✠✏☛✏②

☛✡✡✖ss ✏✠☛✑ ☛✡✏✠ss ☞✔✖ ✙✌✙✖ ✎✠✏ ✈✌✕✕☛✒✖✏ ☛✡☞✌✈✌☞✌✖s✁

✚☛✡❦✎✌✕✕✌✍✒ s✔☛✕✕ ✗✖ ✙✖✏✎✠✏✘✖✑ ✌✍ ☛✡✡✠✏✑☛✍✡✖ ✓✌☞✔ ✚☛✡❦✎✌✕✕✌✍✒ ❣ ❈✠✘✙☛✡☞✌✠✍ ★✏✠✡✖✑✉✏✖✁

❆☞ ☞✔✖ ✖✍✑ ✠✎ ✖☛✡✔ ✓✠✏❦✑☛②✱ ☛✕✕ ✖✦✉✌✙✘✖✍☞ ☛✍✑ ☞✠✠✕s s✔☛✕✕ ✗✖ ✠✏✒☛✍✌③✖✑✱ s✔✉☞✑✠✓✍ ☛✍✑

s✖✡✉✏✖✑✁

❚✔✖ ✩✉✙✖✏✈✌s✠✏ s✔☛✕✕ s✉✗✘✌☞ ☞✔✖ ✓✠✏❦✌✍✒ ✙✏✠✒✏✖ss ✏✖✙✠✏☞ ✠✏ ✑✠✡✉✘✖✍☞ ☞✠ ☞✔✖ ◗❈ ✌✍s✙✖✡☞✠✏

✎✠✏ ✎✉✏☞✔✖✏ ✑☛☞☛ ✙✏✠✡✖ss✌✍✒✁

❚✔✖ ✩✖✡✉✏✌☞② s✔☛✕✕ ✏✖✒✉✕☛✏✕② ✙☛☞✏✠✕ ☞✠ ❦✖✖✙ ☞✔✖ ✓✠✏❦✌✍✒ ☛✏✖☛ ✎✏✖✖ ✎✏✠✘ ✍✠✍ ☛✉☞✔✠✏✌③✖✑

✙✖✏s✠✍s ☛✍✑ ✕✠✡☛✕ ✡✠✘✘✉✍✌☞② ☛✍✑ ☞✠ ❦✖✖✙ ☛✕✕ ☞✔✖ ✖✦✉✌✙✘✖✍☞ ☛✍✑ ☞✠✠✕s s☛✎✖ ✠✏ s✖✡✉✏✖✁

✶�✁✾✁✶ P✐♣❡✝✐♥❡ ✪❛❜r✐❝❛t✐✂♥

❚✔✖ ✙✌✙✖ ☞✠ ✗✖ ✕☛✌✑ ☛✡✏✠ss ☞✔✖ ✏✠☛✑ ✘☛② ✗✖ ✙✏✖✲✎☛✗✏✌✡☛☞✖✑ ✫✎✌☞✲✉✙✱ ✓✖✕✑✖✑✱

✡✠☛☞✖✑✱ ✖☞✡✁✮ ☛☞ ☛ ✙✏✖✙☛✏✖✑ ✎☛✗✏✌✡☛☞✌✠✍ ☛✏✖☛ ✗✖s✌✑✖ ☞✔✖ ✡✖✍☞✖✏ ✠✎ ✙✌✙✖✕✌✍✖✁ ❆✕✕

✎☛✗✏✌✡☛☞✌✠✍ ☛✡☞✌✈✌☞✌✖s s✔☛✕✕ ✗✖ ✙✖✏✎✠✏✘✖✑ ✌✍ ☛ s☛✎✖ ✘☛✍✍✖✏ ☛✍✑ ✌✍ ☛✡✡✠✏✑☛✍✡✖ ✓✌☞✔

☛✙✙✏✠✈✖✑ ✓✠✏❦✌✍✒ ✙✏✠✡✖✑✉✏✖s✁

✬❖ ☎✥❖❙❙✯✬● ❑P ▼❊✰❍❖❉ ✥❊▼❞✥❑❙

✶ ❘✠☛✑ ✺✴✹✺✵ ❆✉✒✖✏ ✗✠✏✌✍✒

� ❘✠☛✑ ✽✴✷✵✵ ❆✉✒✖✏ ✗✠✏✌✍✒

✸ ❘✠☛✑ ✸✸✴✽✵✵ ❆✉✒✖✏ ✗✠✏✌✍✒
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❚�✁ ✂✐✂✁ ❡✁❝t✐♦♥ ✥✐❧❧ ✄✁ ☎❛✄❜✐❝❛t✁✆ ✂❜✐♦❜ t♦ t❜✁♥❝� ✁✝❝❛✈❛t✐♦♥ ♦☎ t�✁ ❜♦❛✆

❝❜♦❡❡✐♥❣✞ ✐♥ ♦❜✆✁❜ t♦ ❛✈♦✐✆ ❛ ❧♦♥❣ t✐♠✁ ♦✂✁♥ t❜✁♥❝�✳ ✟♦❜ ☎✐t✲✉✂ ❛♥✆ ✥✁❧✆✐♥❣

❛❝t✐✈✐t✐✁❡✞ t�✁ ♠♦✄✐❧✁ ❝❜❛♥✁ ✥✐❧❧ ✄✁ ✉❡✁✆ t♦ ❛❡❡✁♠✄❧✁ ❛♥✆✠♦❜ ☎♦❜ ❧✐♥✁ ✉✂ t�✁ ✂✐✂✁✳

❚�✁ ☎❛✄❜✐❝❛t✐♦♥ ✥♦❜❦ ❡✁q✉✁♥❝✁ ✥✐❧❧ ✄✁ ❛❡ ☎♦❧❧♦✥❡✿

✶✳ ❊♥❡✉❜✁ t�❛t PP❊ ✐❡ ❛✈❛✐❧❛✄❧✁ ❛♥✆ ✥♦❜♥ ❝♦❜❜✁❝t❧② ✂❜✐♦❜ t♦ ❡t❛❜t ❛♥② ✥♦❜❦✐♥❣

❛❝t✐✈✐t✐✁❡✳

✷✳ P✁❜☎♦❜♠ P❜✁✲❥♦✄ ♠✁✁t✐♥❣✞ ❛tt✁♥✆✁✆ ✄② ❛❧❧ t�✁ ✂✁❜❡♦♥♥✁❧ ✐♥✈♦❧✈✁✆✳

✸✳ ❙✉✂✁❜✈✐❡♦❜ t♦ ✁♥❡✉❜✁ t�❛t ❛❧❧ t�✁ ✥♦❜❦✁❜❡ �❛✈✁ t�✁ ❝♦❜❜✁❝t ✐♥✆✉❝t✐♦♥ ❛♥✆

t❜❛✐♥✐♥❣ ❜✁q✉✐❜✁✆ ☎♦❜ t�✁ ✥♦❜❦✳

✹✳ ❚�✁ ❙✉✂✁❜✈✐❡♦❜ ❡�❛❧❧ ❝❧✁❛❜❧② ✁✝✂❧❛✐♥ t�✁ ✥♦❜❦ ✂✁❜♠✐t ❛♥✆ ✡❙☛ t♦ ❛❧❧ ✂✁❜❡♦♥♥✁❧

✐♥✈♦❧✈✁✆ ✐♥ t�✁ ✥♦❜❦✳

✺✳ ❲♦❜❦✁❜❡ ✥✐❧❧ ✂❛❜t✐❝✐✂❛t✁ ✐♥ ✉✂✆❛t✐♥❣ ♦❜ ♠♦✆✐☎②✐♥❣ t�✁ ✡❙☛ t♦ ♠✁✁t ❛❝t✉❛❧

✥♦❜❦ ❝♦♥✆✐t✐♦♥❡✳

✻✳ ❈�✁❝❦ t�✁ ✁q✉✐✂♠✁♥t ❛♥✆ t♦♦❧❡ t♦ ✄✁ ✉❡✁✆❀ ❛♥② ✆❛♠❛❣✁✆ ✁q✉✐✂♠✁♥t ❛♥✆✠♦❜

t♦♦❧❡ ❡�❛❧❧ ✄✁ t❛❣❣✁✆ ❛♥✆ ❜✁✂❛✐❜✁✆ ✂❜✐♦❜ t♦ ✉❡✁✞ ♦❜ ❜✁✂❧❛❝✁✆✳

✼✳ ❙✁t✲✉✂ ✭✐☎ ♥✁❝✁❡❡❛❜②✮ ✄❛❜❜✐✁❜✞ ❡✐❣♥❛❣✁✞ ❛♥✆ ✥❛❜♥✐♥❣ ❡✐❣♥ ❛t ✥♦❜❦✐♥❣ ❛❜✁❛✳

❲❛❜♥✐♥❣ ❡✐❣♥❛❧❡ ❡�❛❧❧ ✄✁ ✁❜✁❝t✁✆ ❛♥✆ ♠❛✐♥t❛✐♥✁✆✳ ❲❛❜♥✐♥❣ ❡✐❣♥❡ ❡�❛❧❧ ✄✁

✁❜✁❝t✁✆ ☎♦❜ ✄♦t� ✆❛② ❛♥✆ ♥✐❣�t ❡�✐☎t✳ ❚�✁ ❜♦❛✆ ❝❜♦❡❡✐♥❣ ✥✐❧❧ ✄✁ ✐❧❧✉♠✐♥❛t✁✆ ❛t

♥✐❣�t✳

✽✳ ❈♦♥☎✐❜♠ t�❛t ❙♦❝✐♦✲✁❝♦♥♦♠✐❝ ✂✁❜❡♦♥♥✁❧ �❛✈✁ ✐♥☎♦❜♠✁✆ ❧♦❝❛❧ ❝♦♠♠✉♥✐t② ♦☎

t�✁ ✉✂❝♦♠✐♥❣ ✥♦❜❦✳

✾✳ ❊♥❡✉❜✁ t�❛t t�✁ ✥♦❜❦ ❡✐t✁ ✐❡ ❝❧✁❛❜ ♦☎ ♥♦♥✲❛✉t�♦❜✐③✁✆ ✂✁♦✂❧✁✳

✶☞✳ P❜✁✂❛❜✁ t�✁ ☎❛✄❜✐❝❛t✁✆ ❛❜✁❛ ❛❡ ☎❧❛t ❛❡ ✂♦❡❡✐✄❧✁✳ ❈♦♠✂❛❝t✐♦♥ ❡�❛❧❧ ✄✁ ✆♦♥✁

✭♠❛♥✉❛❧ ♦❜ ✄② ✁✝❝❛✈❛t♦❜ ✄✉❝❦✁t✮ ✥�✁♥ ❜✁q✉✐❜✁✆✳

✶✶✳ P❧❛❝✁ t�✁ ✂✐✂✁ ❡✉✂✂♦❜t ♦❜ ✄✁✆✆✐♥❣ ❛t t�✁ t✁♠✂♦❜❛❜② ✂✐✂✁ ✂♦❡✐t✐♦♥ ❛♥✆ ❡✁t✲✉✂

t�✁ ✥✁❧✆✐♥❣ ♠❛❝�✐♥✁ ✥✐t� ✆❜✐✂ ✂❛♥ ✉♥✆✁❜♥✁❛t� ❛♥✆ ✐♥❡t❛❧❧ ❣❜♦✉♥✆✐♥❣

✂❜♦✂✁❜❧②✳

✶✷✳ ❲�✐❧✁ ☎✐❧❧✐♥❣ ✁q✉✐✂♠✁♥t ✥✐t� ☎✉✁❧✞ ❛ ☎✉✁❧ �❛♥✆ ✂✉♠✂ ❡�❛❧❧ ✄✁ ✉❡✁✆✳ P❧❛❡t✐❝

❡�✁✁t ❛♥✆ ✆❜✐✂ ✂❛♥ ❡�❛❧❧ ✄✁ ✂❧❛❝✁✆ ✉♥✆✁❜ t�✁ ✁q✉✐✂♠✁♥t t♦ ♠❛♥❛❣✁ ☎✉✁❧ ❡✂✐❧❧✳

✶✸✳ ✟✐t✲✉✂ t�✁ ✂✐✂✁ ✉❡✐♥❣ ✁✝t✁❜♥❛❧ ❝❧❛♠✂ ❛❡ ✂✁❜ ✆❜❛✥✐♥❣ ❛♥✆ ❲P❙✳

✶✹✳ ❈�✁❝❦ t�✁ ✥✁❧✆✐♥❣ ❣❛✂ ❛♥✆ ✂✁❜☎♦❜♠ ♦t�✁❜ ❜✁q✉✐❜✁✆ ✐♥❡✂✁❝t✐♦♥ ✂❜✐♦❜ t♦

✥✁❧✆✐♥❣✳

✶✺✳ P✁❜☎♦❜♠ ✥✁❧✆✐♥❣ ♦✂✁❜❛t✐♦♥ ❛❡ ✂✁❜ ❜✁❧✁✈❛♥t ❲P❙✳

✶✻✳ P✁❜☎♦❜♠ ❛❧❧ ❜✁q✉✐❜✁✆ ✐♥❡✂✁❝t✐♦♥ ☎♦❜ ✥✁❧✆✐♥❣ ❛❡ ✂✁❜ ❈▲■❊◆❚ ❡✂✁❝✐☎✐❝❛t✐♦♥

✭❱✐❡✉❛❧ ✐♥❡✂✁❝t✐♦♥✞ ❜❛✆✐♦❣❜❛✂�②✞ ✁t❝✳✮

✶✼✳ P✁❜☎♦❜♠ ☎✐✁❧✆ ❥♦✐♥t ❝♦❛t✐♥❣ ❛♥✆ �♦❧✐✆❛② t✁❡t ♦♥ ✂✐✂✁ ✐♥❡✉❧❛t✐♦♥ ❛♥✆ ☎✐✁❧✆ ❥♦✐♥t

❝♦❛t✐♥❣✳

✶✽✳ ❙✉✂✁❜✈✐❡♦❜ ❡�❛❧❧ ❡✉✄♠✐t t�✁ ✥♦❜❦ ✂❜♦❣❜✁❡❡ ❜✁✂♦❜t ♦❜ ✆♦❝✉♠✁♥t t♦ t�✁ ✌❈

✐♥❡✂✁❝t♦❜ ☎♦❜ ☎✉❜t�✁❜ ✆❛t❛ ✂❜♦❝✁❡❡✐♥❣✳
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✶�✁✾✁� ❊✂❝❛✄❛t✐♦♥

☎①✆✝✈✝✞✟✠✡ ✇✟☛☛ ☞✌ ✥✞✝r✞✌❞ ✝❢✞✌r r✌✆✌✟✈✌❞ ✞❤✌ ♣✌r♠✟✞ ❢r✠♠ ✞❤✌ ✆✠✡✆✌r✡✌❞

✝✉✞❤✠r✟✞✟✌✥✁ ☎✡✥✉r✌ ✞❤✝✞ ✝☛☛ ✍✡✠✇✡ ✥✌r✈✟✆✌✥ ✝✡❞ ✉✞✟☛✟✞✟✌✥ ✝r✌ ☛✠✆✝✞✌❞✎ ♠✝r✍✌r ✝✡❞

♣r✠✞✌✆✞✌❞ ♣r✟✠r ✞✠ ✥✞✝r✞ ✠❢ ✌①✆✝✈✝✞✟✠✡✁ ✏r✌✲✆✉✞ ✞❤✌ ✞✝r♠✝✆ ✑✟❢ ✝✡②✮✎ ✇✟✞❤

✝♣♣r✠♣r✟✝✞✌ ✌q✉✟♣♠✌✡✞ ✞✠ ♣r✠✈✟❞✌ ✡✌✝✞ ✞r✌✡✆❤ ✇✟❞✞❤ ✆r✠✥✥ ✥✌✆✞✟✠✡✁

☎①✆✝✈✝✞✟✠✡ ✠❢ ✞❤✌ r✠✝❞ ✆r✠✥✥✟✡❣ ♠✝② ☞✌ ♣✌r❢✠r♠✌❞ ✇✟✞❤ ✞❤r✌✌ ✥✆✌✡✝r✟✠✥ ✝✥

❢✠☛☛✠✇✿

❛✒ ❙❝❡♥❛✓✐♦✔✕✖ ✗✘♦ ✙❛✚✄❡ ❊✂❝❛✄❛t✐♦♥

❚❤✟✥ ✥✆✌✡✝r✟✠ ♠✝② ☞✌ ♣✌r❢✠r♠✌❞ ✇❤✌✡ ✞❤✌ r✠✝❞ ✞r✝❢❢✟✆ ✟✥ ✆✝✡ ☞✌ ❢✉☛☛② ☞☛✠✆✍✌❞

❢✠r ☛✠✡❣ ✞✟♠✌✁

- ❋✟r✥✞✎ ❋☛✝❣♠✌✡ ✥❤✝☛☛ ✟✡✥✞✝☛☛ ✝ ☞☛✠✆✍✝❞✌ ✠✡ ✠✡✌ ❤✝☛❢ ✠❢ ✞❤✌ r✠✝❞✁ ✛✡✥✞✝☛☛ ✞❤✌

✇✝r✡✟✡❣ ✥✟❣✡ ✝✡❞ ✥✌✞ ✉♣ ✞❤✌ ☞✝rr✟✆✝❞✌ ✝r✠✉✡❞ ✞❤✌ ❤✝☛❢ ✠❢ ✞❤✌ r✠✝❞✁

- ✜✞✝r✞ ✞❤✌ ✞r✌✡✆❤ ✌①✆✝✈✝✞✟✠✡ ❢r✠♠ ✞❤✌ r✠✝❞ ♠✟❞❞☛✌ ✞✠ ✞❤✌ ✌❞❣✌ ✠❢ r✠✝❞✁

- ❲❤✌r✌ ✥✌r✈✟✆✌✥ ✠r ✉✞✟☛✟✞✟✌✥ ✝r✌ ♣r✌✥✌✡✞✎ ✞❤✌ ✌①✆✝✈✝✞✟✠✡ ✇✟☛☛ ☞✌ ❞✠✡✌ ☞②

♠✝✡✉✝☛ ✑✟❢ ✡✌✆✌✥✥✝r②✮ ✉✡✞✟☛ ✥✉✆❤ ✥✌r✈✟✆✌✥ ✝r✌ ♠✝❞✌ ✥✝❢✌✁ ☎①✟✥✞✟✡❣ ✆✝☞☛✌✥

✥❤✝☛☛ ☞✌ ♠✝r✍✌❞ ☞② ❞✟✥✞✟✡✆✞✟✈✌ ✆✠☛✠r✌❞ ✞✝♣✌ ✝✡❞ ♠✠✈✌❞ ✝ ✥✟❞✌ ✝✡❞ ✞✟✌❞

✥✌✆✉r✌☛② ✞✠ ♣r✌✈✌✡✞ ❢✝☛☛✟✡❣ ✟✡✞✠ ✞r✌✡✆❤✁

- ❚❤✌ ♣r✠❢✟☛✌ ✠❢ ✞❤✌ ✞r✌✡✆❤ ✥❤✝☛☛ ✆✠♠♣☛② ✇✟✞❤ ❞✌✞✝✟☛✥ ❞✌✥✟❣✡ ❞r✝✇✟✡❣✁

▼✟✡✟♠✉♠ ✶✁✳ ♠ ✆✠✈✌r ❢r✠♠ ❚✢✏ ✞✠ r✠✝❞ ✥✉r❢✝✆✌ ✥❤✝☛☛ ☞✌ ✟♠♣☛✌♠✌✡✞✌❞✁

❚❤✟✥ ♠✟✡✟♠✉♠ ❞✌♣✞❤ ✠❢ ✆✠✈✌r ✥❤✝☛☛ ☞✌ ✟♠♣☛✌♠✌✡✞✌❞ ✝✆r✠✥✥ ✞❤✌ r✠✝❞ r✟❣❤✞

✠❢ ✇✝② ✝✡❞ ❢✠r ✝ ♠✟✡✟♠✉♠ ❞✟✥✞✝✡✆✌ ✠❢ ✳ ♠ ✠✡ ☞✠✞❤ ✥✟❞✌✥ ✠❢ ✞❤✌ r✠✝❞

r✟❣❤✞ ✠❢ ✇✝②✁ ❲❤✌r✌ ✝ ❞r✝✟✡✝❣✌ ❞✟✞✆❤ r✉✡✥ ♣✝r✝☛☛✌☛ ✞✠ ✞❤✌ r✠✝❞✎ ✞❤✌

♠✌✝✥✉r✌♠✌✡✞ ❢✠r ♠✟✡✟♠✉♠ ✆✠✈✌r ✇✟☛☛ ☞✌ ✞✝✍✌✡ ❢r✠♠ ☞✠✞✞✠♠ ✠❢ ✞❤✌

❞r✝✟✡✝❣✌ ❞✟✞✆❤✁

- ✛✡✥✞✝☛☛ ✞✌♠♣✠r✝r② ✝✆✆✌✥✥ ☞r✟❞❣✌ ✇❤✟✆❤ ❞✌✥✟❣✡✌❞ ❢✠r ✞❤✌ ✈✌❤✟✆☛✌ ✆r✠✥✥✟✡❣

✠✈✌r ✞❤✌ ✠♣✌✡ ✞r✌✡✆❤ ✇❤✌r✌ ✞❤✌ ❤✝☛❢ r✠✝❞ ✌①✆✝✈✝✞✟✠✡ ✟✥ ✆✠♠♣☛✌✞✌☛②

❢✟✡✟✥❤✌❞✁

- ✢✡✆✌ ✞❤✌ ✞✌♠♣✠r✝r② ✝✆✆✌✥✥ ☞r✟❞❣✌ ✝☛r✌✝❞② ✆✠♠♣☛✌✞✌❞✎ r✌✲✠♣✌✡ ✞❤✌

✞r✝❢❢✟✆ ✞❤r✠✉❣❤ ✞❤✌ ❢✟r✥✞ ❤✝☛❢ ☛✝✡✌ ✑✝✆r✠✥✥ ✞❤✌ ✞✌♠♣✠r✝r② ✝✆✆✌✥✥ ☞r✟❞❣✌✮✁

- ❆✥ ✥✠✠✡ ✝✥ ♣✠✥✥✟☞☛✌✎ ♣✌r❢✠r♠ ✞❤✌ r✌q✉✟r✌❞ ♣r✌♣✝r✝✞✟✠✡ ❢✠r ✥✌✆✠✡❞ ❤✝☛❢

✌①✆✝✈✝✞✟✠✡ ✥✉✆❤ ✝✥ ✇✝r✡✟✡❣ ✥✟❣✡✎ ☞✝rr✟✆✝❞✌ r✌✲♣✠✥✟✞✟✠✡ ✝✡❞ ✥✌✞✲✉♣✎ ✞r✝❢❢✟✆

☛✟✡✌ ✞❤r✠✉❣❤ ✞✌♠♣✠r✝r② ✝✆✆✌✥✥ ☞r✟❞❣✌ ☛✝✡✌ ✆☛✌✝r✟✡❣✎ ✝✡❞ ✌q✉✟♣♠✌✡✞

♣✠✥✟✞✟✠✡✟✡❣ ✇❤✟☛✌ ✞❤✌ ✞r✝❢❢✟✆ ✟✥ ☞☛✠✆✍✌❞✁ ❋☛✝❣♠✌✡ ✥❤✝☛☛ ✥✌✞✲✉♣ ✞❤✌ ♣r✠♣✌r

✞✟♠✌ ✞✠ ✞✌♠♣✠r✝r② ☞☛✠✆✍ ✞❤✌ r✠✝❞ ✞r✝❢❢✟✆ ❢✠r ✞❤✌ ✡✌①✞ ❤✝☛❢ r✠✝❞

✌①✆✝✈✝✞✟✠✡✁

- ✏✌r❢✠r♠ ✞❤✌ ✥✌✆✠✡❞ ❤✝☛❢ ✠❢ r✠✝❞ ✌①✆✝✈✝✞✟✠✡ ✇✟✞❤ ✞❤✌ ✥✝♠✌ ♠✌✞❤✠❞ ✇✟✞❤

✞❤✌ ❢✟r✥✞ ❤✝☛❢ ✌①✆✝✈✝✞✟✠✡ ✝✥ ♠✌✡✞✟✠✡✌❞ ✝☞✠✈✌✁
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- ■♥st�❧❧ t✥♠✁♦r�r② �❝❝✥ss ✂r✐❞❣✥ ♦✈✥r t❤✥ ♦✁✥♥ tr✥♥❝❤ ✄❤✥♥ t❤✥

✥①❝�✈�t✐♦♥ ✐s ❝♦♠✁❧✥t✥❧② ❢✐♥✐s❤✥❞

- ❆❢t✥r t❤✥ s✥❝♦♥❞ t✥♠✁♦r�r② �❝❝✥ss ✂r✐❞❣✥ ❤�s ✂✥✥♥ ✐♥st�❧❧✥❞☎ ✐♥st�❧❧ �❧❧

♥✥❝✥ss�r② ✄�r♥✐♥❣ s✐❣♥s �r♦✉♥❞ t❤✥ ♦✁✥♥ tr✥♥❝❤ �♥❞ r♦�❞ s✐❞✥☎ t❤✥♥

♦✁✥♥ t❤✥ s✥❝♦♥❞ ❤�❧❢ ♦❢ t❤✥ r♦�❞ t♦ tr�❢❢✐❝

- ❊①❝�✈�t✥❞ t❤✥ s❧♦✁✥❞ ✂✥❧❧✲❤♦❧✥s ❢♦r t✐✥✲✐♥ ♦✁✥r�t✐♦♥ �t ✂♦t❤ side of 

crossing then install the barricade and warning sign around the bell-
holes. 

❜✳ ❙✆❡✝✞✟✠✡☛✷✿ ☞❡✌♣✡✟✞✟✍ ✎✍♣✞✏✏ ✑✞✝❡

❆ t✥♠✁♦r�r② ✂②✁�ss ❧�♥✥ ✄✐❧❧ ✂✥ ❝♦♥str✉❝t✥❞ ✄❤✥♥ t❤✥ ✈♦❧✉♠✥ ♦❢ t❤✥ r♦�❞

tr�❢❢✐❝ ✐s ❝♦♥s✐❞✥r✥❞ t♦♦ ❤✥�✈② �♥❞ t❤✥r✥❢♦r✥ ❝�♥♥♦t ✂✥ ✂❧♦❝❦✥❞✒

- ❇✉✐❧❞ t✥♠✁♦r�r② ✂②✁�ss ❧�♥✥ ✁r✐♦r t♦ ♦✁✥♥ ❝✉t t❤✥ ♠�✐♥ r♦�❞ ❝r♦ss✐♥❣✒

- ❚❤✥ t✥♠✁♦r�r② ✂②✁�ss ❧�♥✥ s❤�❧❧ ❤�✈✥ s✉❢❢✐❝✐✥♥t ✄✐❞t❤ s♦ t❤�t tr�❢❢✐❝ ✐s

♥♦t ❞✐st✉r✂✥❞✒

- ❚❤✥ ❞✐st�♥❝✥ ✂✥t✄✥✥♥ t❤✥ ✂②✁�ss ❧�♥✥ �♥❞ t❤✥ ✥❞❣✥ ♦❢ r♦�❞ t♦ ✂✥ ♦✁✥♥

❝✉t s❤�❧❧ ✂✥ s✉❢❢✐❝✐✥♥t t♦ �❧❧♦✄ � ✁✐✁✥❧✐♥✥ t✐✥✲✐♥ ✭♠✐♥✒ ✓✵♠

s✁�❝✥✴❞✐st�♥❝✥✮✒

- ■♥st�❧❧ ✄�r♥✐♥❣ s✐❣♥s ✂✥❢♦r✥ t❤✥ ✂②✁�ss ❧�♥✥ �r✥� �♥❞ s✥t✲✉✁ � ✂�rr✐❝�❞✥

t♦ ✂❧♦❝❦ �❝❝✥ss t❤r♦✉❣❤ t❤✥ ✂②✁�ss ❞✉r✐♥❣ ❝♦♥str✉❝t✐♦♥✒

- ❋❧�❣♠✥♥ s❤�❧❧ ✂✥ �ss✐❣♥✥❞ t♦ ♠�♥�❣✥ t❤✥ tr�❢❢✐❝ ❞✉r✐♥❣ �♥② �❝t✐✈✐t✐✥s

♥✥�r t❤✥ ✥①✐st✐♥❣ r♦�❞✒

- ❈❧✥�r t❤✥ �r✥� ✄❤✥r✥ t❤✥ ✂②✁�ss ❧�♥✥ ✄✐❧❧ ✂✥ ✂✉✐❧t✒

- ✔♦✐❧ ❢✐❧❧ �♥❞ ❝♦♠✁�❝t✐♦♥ s❤�❧❧ ✂✥ ❝♦♥❞✉❝t✥❞ ✄❤✥r✥ ♥✥❝✥ss�r② t♦ ✁r♦✈✐❞✥

t❤✥ ✂②✁�ss ❧�♥✥ ✄✐t❤ � ❢♦✉♥❞�t✐♦♥ t❤�t ✐s �❞✥✕✉�t✥ t♦ s✉✁✁♦rt t❤✥ tr�❢❢✐❝

t❤�t ✄✐❧❧ ❢❧♦✄ ♦✈✥r ✐t✒

- ●r�❞✥ t❤✥ ✂②✁�ss ❧�♥✥ ✉s✐♥❣ ✥①❝�✈�t♦r �♥❞ s❧♦✁✥ ✐t t♦ t❤✥ ✥❞❣✥ ♦❢ t❤✥

✂②✁�ss✒

- Pr✥✁�r✥ � s♠�❧❧ ❞✐t❝❤ ❢♦r ❞r�✐♥�❣✥ t♦ ✁r✥✈✥♥t �♥② ✄�t✥r ✥♥tr�✁♠✥♥t ♦♥

t❤✥ s✉r❢�❝✥ ♦❢ t❤✥ ✂②✁�ss ❧�♥✥✒

- ❲❤✥♥ t❤✥ ✂②✁�ss ❧�♥✥ ✐s ❝♦♠✁❧✥t✥❞☎ ♦✁✥♥ t❤✥ ✂�rr✐❝�❞✥ t❤�t ✂❧♦❝❦s t❤✥

�❝❝✥ss t♦ t❤✥ ✂②✁�ss ❧�♥✥✒

- ❇❧♦❝❦ t❤✥ ✥①✐st✐♥❣ r♦�❞ �♥❞ ❣✉✐❞✥ r♦�❞ tr�❢❢✐❝ t❤r♦✉❣❤ t❤✥ ✂②✁�ss ❧�♥✥✒

- P✥r❢♦r♠ t❤✥ tr✥♥❝❤ ✥①❝�✈�t✐♦♥ ✐♥ t❤✥ ✥①✐st✐♥❣ r♦�❞✒

- ❚❤✥ ✂②✁�ss ❧�♥✥ �♥❞ t❤✥ tr✥♥❝❤ ✥①❝�✈�t✐♦♥ s❤�❧❧ ✂✥ ✁✥r❢♦r♠✥❞ s✐❢t✥r t❤✥

✁✐✁✥ t♦ ✂✥ ❧�✐❞ ❤�s ✂✥✥♥ ❢�✂r✐❝�t✥❞ �♥❞ �❧❧ t❤✥ r✥✕✉✐r✥❞ ✐♥s✁✥❝t✐♦♥ ❤�s

✂✥✥♥ ✁✥r❢♦r♠✥❞✴�✁✁r♦✈✥❞ ✭✥✒❣✒ ✖✗❊ �♥❞ ❤♦❧✐❞�② t✥st✐♥❣✮ t♦ �✈♦✐❞ � ❧♦♥❣

tr�❢❢✐❝ ❞✐sr✉✁t✐♦♥✒
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❝✳ ❙❝❡♥�r✐♦✲✸✿ ✥♦✁♣✂❡t❡ ✄♦�❞ ☎✂♦❝❦

❈✆♠✝❧✞✟✞ ✆✠ ❢✉❧❧② ✠✆❛✡ ☛❧✆☞✌ ♠❛② ☛✞ ✝✞✠❢✆✠♠✞✡ ❢✆✠ ✟❤✞ ❧✆✇ ✟✠❛❢❢✍☞ ❛✎✡ ✎✆

✉✎✡✞✠❣✠✆✉✎✡ s✞✠✈✍☞✞ ✆✠ ✉✟✍❧✍✟✍✞s ✝✠✞s✞✎✟ ✎✞❛✠ ✆✠ ❛☞✠✆ss ✟❤✞ ✠✆❛✡✏

- ❊✎s✉✠✞ ✟❤❛✟ ✟❤✞ ✝✍✝✞ ✟✆ ☛✞ ❧❛✍✡ ✍✎ ✟❤✞ ✟✠✞✎☞❤ ✍s ☞✆♠✝❧✞✟✞✡ ❛✎✡ ✟❤❛✟ ❛❧❧ ✟❤✞

✠✞✑✉✍✠✞✡ ✍✎s✝✞☞✟✍✆✎s ❤❛✈✞ ☛✞✞✎ ❛✝✝✠✆✈✞✡ ✒✞✏❣✏ ✓✔❊ ❛✎✡ ❤✆❧✍✡❛② ✟✞s✟✍✎❣✮

✝✠✍✆✠ ✟✆ s✟❛✠✟ ✆❢ ✠✆❛✡ ✞①☞❛✈❛✟✍✆✎✕ ✟✆ ✠✞✡✉☞✞ ✟❤✞ ✟✍♠✞ ✆❢ ✠✆❛✡ ✟✠❛❢❢✍☞

✡✍s✠✉✝✟✍✆✎✏

- ❊✎s✉✠✞ ✟❤❛✟ ✟❤✞ ❛✡✞✑✉❛✟✞ ❛♠✆✉✎✟ ✆❢ ☛❛☞✌❢✍❧❧✍✎❣ ♠❛✟✞✠✍❛❧ ✍s ❛✈❛✍❧❛☛❧✞ ❛✟

s✍✟✞ ✒✎✞❛✠ ✟❤✞ ✠✆❛✡ ☞✠✆ss✍✎❣✮ ✝✠✍✆✠ ✟✆ ☛❧✆☞✌✍✎❣ ✟❤✞ ✠✆❛✡✏

- ✖✆☞✍❛❧✍✗❛✟✍✆✎ ✟✆ ✟❤✞ ✈✍❧❧❛❣✞ ☞❤✍✞❢ s❤❛❧❧ ☛✞ ✡✆✎✞ ❛✟ ❧✞❛s✟ ❛ ♠✆✎✟❤ ✝✠✍✆✠ ✟✆

✆✝✞✎ ☞✉✟ ☞✆♠♠✞✎☞✞♠✞✎✟✕ ❛✟ ❧✞❛s✟ ❛ ✡❛② ☛✞❢✆✠✞ ✟❤✞ ✠✆❛✡ ☛❧✆☞✌❛✡✞✕ ✠✞✘

✍✎❢✆✠♠ ✟✆ ✟❤✞ ✈✍❧❧❛❣✞ ☞❤✍✞❢ ✇✍❧❧ ☛✞ ✡✆✎✞ ☛② s✆☞✍✆ ✞☞✆✎✆♠✍☞ ✟✞❛♠✏

- ■✎s✟❛❧❧ ❛❧❧ ✎✞☞✞ss❛✠② ✇❛✠✎✍✎❣ s✍❣✎s ❛✎✡ s✞✟✘✉✝ ✟❤✞ ☛❛✠✠✍☞❛✡✞s ✟✆ ☛❧✆☞✌ ✟❤✞

✠✆❛✡✏

- ❋❧❛❣♠✞✎ s❤❛❧❧ s✟❛✎✡ ☛② ❛✟ ☛✆✟❤ s✍✡✞s ✆❢ ✟❤✞ ✠✆❛✡ ✒✆✉✟s✍✡✞ ✟❤✞ ☛❧✆☞✌❛✡✞✮

✟✆ ✍✎❢✆✠♠ ❛✎✡ ✝✠✞✈✞✎✟ ❛✎② ✈✍❧❧❛❣✞✠ ✞✎✟✠② ✟❤✞ ☛❧✆☞✌❛✡✞ ✡✉✠✍✎❣

☞✆✎s✟✠✉☞✟✍✆✎ ❛☞✟✍✈✍✟✍✞s✏

- P✞✠❢✆✠♠ ✟❤✞ ✟✠✞✎☞❤ ✞①☞❛✈❛✟✍✆✎ ✉✎✟✍❧ ✠✞✑✉✍✠✞✡ ✡✞✝✟❤❀ ✍❢ ✎✞☞✞ss❛✠②✕ ✙ ✒✟✇✆✮

✞①☞❛✈❛✟✆✠s ♠❛② ☛✞ ✉s✞✡ ✟✆ s✝✞✞✡ ✉✝ ✟❤✞ ✞①☞❛✈❛✟✍✆✎ ✝✠✆☞✞ss✏

- ❚❤✞ ✖✉✠✈✞②✆✠ s❤❛❧❧ ☞❤✞☞✌ ✟❤✞ ✞①☞❛✈❛✟✍✆✎ ✡✞✝✟❤ ✡✉✠✍✎❣ ✞①☞❛✈❛✟✍✆✎✏

- ❲❤✞✎ ✟❤✞ ✞①☞❛✈❛✟✍✆✎ ❤❛s ✠✞❛☞❤✞✡ ✟❤✞ ✠✞✑✉✍✠✞✡ ✡✞✝✟❤✕ ✞✎s✉✠✞ ✟❤❛✟ ✟❤✞

☛✆✟✟✆♠ ✆❢ ✟❤✞ ✟✠✞✎☞❤ ✍s ✍✎ ❛ ✡✠② ☞✆✎✡✍✟✍✆✎✏ P✉♠✝ ✆✉✟ ✟❤✞ ✇❛✟✞✠ ✍❢ ❛✎②

✇❛✟✞✠ ✍s ❢✆✉✎✡ ✍✎s✍✡✞ ✟❤✞ ✟✠✞✎☞❤✏

- ❋✆✠ ❧❛②✍✎❣ ✆❢ ✝✍✝✞ ❛✎✡ ✟✍✞✘✍✎ ✇✞❧✡✍✎❣ s✞✞ s✞☞✟✍✆✎ ✚✚✏✹✏

- ❘✆❛✡ ☞✠✆ss✍✎❣ ✞❧✍❣✍☛❧✞ ❢✆✠ ☞✆♠✝❧✞✟✞ ✠✆❛✡ ☛❧✆☞✌ ✇✍❧❧ ☛✞ ✡✆✎✞ ☛② ♠❛✍✎

s✝✠✞❛✡ ✇❤✞✎✞✈✞✠ ✝✆ss✍☛❧✞✏

✚✙✏✾✏✛ ▲�✜✐♥✢ �♥❞ ✣✐❡✲✤♥ ✦❡✂❞✐♥✢ ♦✧ ★✐♣❡

✩ ❲❤✞✎ ✟❤✞ ✞①☞❛✈❛✟✍✆✎ ❤❛s ☛✞✞✎ ❛☞❤✍✞✈✞✡ ✟❤✞ ✠✞✑✉✍✠✞✡ ✡✞✝✟❤✕ ✞✎s✉✠✞ ✟❤✞

☛✆✟✟✆♠ ✆❢ ✟❤✞ ✟✠✞✎☞❤ ✍s ✍✎ ✡✠② ☞✆✎✡✍✟✍✆✎✏ P✉♠✝ ✆✉✟ ✟❤✞ ✇❛✟✞✠ ✍❢ ❛✎② ✇❛✟✞✠ ✍s

❢✆✉✎✡ ✍✎s✍✡✞ ✟❤✞ ✟✠✞✎☞❤✏

✩ ■❢ ✎✞☞✞ss❛✠②✕ ✍✎s✟❛❧❧ ✆✠ ❢✍❧❧ ✟❤✞ ✟✠✞✎☞❤ ☛✆✟✟✆♠ ✇✍✟❤ ✝❛✡✡✍✎❣ ♠❛✟✞✠✍❛❧ ✒❧✆✆s✞ s✆✍❧

✆✠ s✞❧✞☞✟✞✡ ✞①☞❛✈❛✟✞✡ ♠❛✟✞✠✍❛❧ ❢✠✞✞ ❢✠✆♠ ✠✆✆✟ ❛✎✡ s✟✆✎✞✮ ✝✠✍✆✠ ✟✆ ❧❛②✍✎❣ ✟❤✞

❢❛☛✠✍☞❛✟✞✡ ✝✍✝✞ ✍✎✟✆ ✟❤✞ ✟✠✞✎☞❤✏

✩ ✖✞✟ ✉✝ ✟❤✞ ☞✠❛✎✞ ✍✎ ✝✆s✍✟✍✆✎ ❛✎✡ ✍✎s✟❛❧❧ ✟❤✞ ❧✍❢✟✍✎❣ ✟✆✆❧s s✉☞❤ ❛s s❤❛☞✌❧✞✕

✇✞☛☛✍✎❣ s❧✍✎❣✕ ❛✎✡ ✟❛❣ ✠✆✝✞s ✟✆ ✟❤✞ ✝✍✝✞ ✟✆ ☛✞ ❧❛✍✡✏

✩ ✪✍❢✟✘✉✝ ✟❤✞ ❢❛☛✠✍☞❛✟✞✡ ✝✍✝✞ ❛✎✡ ❧✆✇✞✠ ✍✟ ☞❛✠✞❢✉❧❧② ✆✎✟✆ ✟❤✞ ✟✠✞✎☞❤✏
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� ▼❛❦❡ ✥✉✁❡ ✂❤❛✂ ✂❤❡ ✄✐✄❡ ✐✥ ❧♦✇❡✁❡❞✲✐♥ ✇✐✂❤♦✉✂ ✁✉❜❜✐♥❣ ✂❤❡ ✂♦✄ ♦✁ ✥✐❞❡ ♦❢ ✂❤❡

✂✁❡♥☎❤ ✇❛❧❧✆

� P❡✁❢♦✁r ✥✉✁✝❡② ✂♦ ✂❛❦❡ ✂❤❡ ❛✥✲❜✉✐❧✂ ❞❛✂❛ ❛♥❞ ✂♦ r❛❦❡ ✥✉✁❡ ✂❤❛✂ ✂❤❡ ✄✐✄❡ ✐✥

❧❛✐❞ ✉♥✐❢♦✁r❧② ♦♥ ✂❤❡ ✂✁❡♥☎❤ ❜❡❞✆

� ❚✐❡✲✐♥ ✇❡❧❞✐♥❣ ✇✐❧❧ ❜❡ ✄❡✁❢♦✁r❡❞ ❛❢✂❡✁ ✂❤❡ ✄✐✄❡ ✐✥ ❧❛✐❞ ❛♥❞ ❢✐✂ ✄✁♦✄❡✁❧②✆

✶✞✆✾✆✹ ❇✟❝✠✡☛☞☞☛✌✍

P✁✐♦✁ ✂♦ ❜❛☎❦❢✐❧❧✐♥❣ ♦✄❡✁❛✂✐♦♥ ✂❤❡ ✄✐✄❡ ✥❤❛❧❧ ❜❡ ✥✉✁✝❡②❡❞ ✂♦ ❢✐♥❛❧ ☎❤❡☎❦ ✂❤❡

✄♦✥✐✂✐♦♥ ♦❢ ✂❤❡ ✄✐✄❡❧✐♥❡✆ ❚❤❡ ✥✉✁✝❡②♦✁ ✇✐❧❧ r❡❛✥✉✁❡ ✂❤❡ ✄✐✄❡❧✐♥❡ ✄♦✥✐✂✐♦♥ ✉✥✐♥❣

✥✉✁✝❡② ❡✎✉✐✄r❡♥✂ ❛♥❞ ✄✁❡✄❛✁❡ ✁❛✇ ❞❛✂❛✴✥❦❡✂☎❤ ❛✥ ❜✉✐❧✂ ✄♦✥✐✂✐♦♥ ♦❢ ✂❤❡ ✄✐✄❡✥✆

❚❤❡ ❜❛☎❦❢✐❧❧✐♥❣ ✥❤❛❧❧ ❜❡ ☎♦r✄❧❡✂❡❞ ✉✥✐♥❣ ❛✄✄✁♦✄✁✐❛✂❡ ❜❛☎❦❢✐❧❧✐♥❣ r❛✂❡✁✐❛❧✏ ❢✐❧❧❡❞ ✐♥

✥✉❢❢✐☎✐❡♥✂ ☎♦r✄❛☎✂❡❞ ❧❛②❡✁✥ ♥♦✂ ❡✑☎❡❡❞✐♥❣ ✒✵ ☎r✆ ❲❛✁♥✐♥❣ ✂❛✄❡ ✂♦ ❜❡ ✐♥✥✂❛❧❧❡❞

✻✵ ☎r ❜❡❧♦✇ ✂❤❡ ✥✉✁❢❛☎❡ ✂♦✄ ❧❛②❡✁ ♦❢ ❜❛☎❦❢✐❧❧✐♥❣ ✓✂❤❡ ❢✐♥❛❧ ✒✵ ☎r ❜❡❧♦✇ ✂❤❡

❜♦✂✂♦r ♦❢ ✂❤❡ ✁♦❛❞ ✥✉✁❢❛☎❡✔ ✇✐❧❧ ❜❡ ☎♦r✄❛☎✂❡❞ ✉✥✐♥❣ ✂❤❡ ❡✑☎❛✝❛✂♦✁ ❜✉☎❦❡✂✆

❈♦r✄❛☎✂✐♦♥ ♦❢ ✂❤❡ ❜❛☎❦❢✐❧❧ ✂♦ ✇✐✂❤✐♥ ✒✵ ☎r ❜❡❧♦✇ ✂❤❡ ❜♦✂✂♦r ♦❢ ✂❤❡ ✥✉✁❢❛☎❡ ♦❢

✂❤❡ ✁♦❛❞ ✥❤❛❧❧ ❢✉❧❢✐❧❧ ✂❤❡ ❢♦❧❧♦✇✐♥❣ ❞❡♥✥✐✂② ✁❡✎✉✐✁❡r❡♥✂✥ ✇✐✂❤ ✥✂❛♥❞❛✁❞ ❈✕❘ ✂❡✥✂✥✆

� ▼✐♥✆ ✖✺✪ ❘❡❧❛✂✐✝❡ ✗❡♥✥✐✂② ❢♦✁ ☎♦❤❡✥✐♦♥ ❧❡✥✥ ✥♦✐❧✥

� ▼✐♥✆ ✾✺✪ P✁♦☎✂♦✁ ✗❡♥✥✐✂② ❢♦✁ ☎♦❤❡✥✐✝❡ ✥♦✐❧✥

❚❤❡ ❢✐♥❛❧ ✒✵ ☎r ♦❢ ✂❤❡ ❞✐✂☎❤ ❜❛☎❦❢✐❧❧ ❜❡❧♦✇ ✂❤❡ ❜♦✂✂♦r ♦❢ ✂❤❡ ✁♦❛❞ ✥✉✁❢❛☎❡ ✥❤❛❧❧

❜❡ ✥✐r✐❧❛✁ r❛✂❡✁✐❛❧ ❛✥ ✂❤❡ ❡✑✐✥✂✐♥❣ ✁♦❛❞ ✥✂✁✉☎✂✉✁❡ r❛✂❡✁✐❛❧✆

✶✞✆✾✆✺ ✘✙☛✌st✟t✙♠✙✌t

❚❤❡ ✁♦❛❞ ✥✉✁❢❛☎❡✥ ✇✐❧❧ ❜❡ ✁❡✐♥✥✂❛✂❡❞ ✐♥ ✂❤❡✐✁ ♦✁✐❣✐♥❛❧ ☎♦♥❞✐✂✐♦♥ ♦✁ ❜❡✂✂❡✁✆ ✚♥ ☎❛✥❡

♦❢ ✄✉❜❧✐☎ ✁♦❛❞✥✏ ✂❤❡ ✁❡✐♥✥✂❛✂❡r❡♥✂ ✥❤❛❧❧ ❜❡ r❛❞❡ ✐♥ ❛☎☎♦✁❞❛♥☎❡ ✇✐✂❤ ✂❤❡

✁❡✎✉✐✁❡r❡♥✂✥ ♦❢ ✂❤❡ ✁❡❧❡✝❛♥✂ ✁♦❛❞ ❛✉✂❤♦✁✐✂②✆

✛✜✢✛✣ ✤✦✧ss☛✌✍ ❊①☛st☛✌✍ ★✌✩✙✦✍✦✧✫✌✩ ✬☛♣✙☞☛✌✙ ✭☛✡ ✟✌✮✯

✶✞✆✶✵✆✶ ✰✧✱☛☞☛s✟t☛✧✌

� ❋❧❛✂❜❡❞ ✂✁✉☎❦✥ ✇✐❧❧ ❜❡ ✉✂✐❧✐✳❡❞ ✂♦ ✂✁❛♥✥✄♦✁✂ ✂❤❡ ❡✎✉✐✄r❡♥✂ ❛♥❞ r❛✂❡✁✐❛❧

✁❡✎✉✐✁❡❞ ❢♦✁ ✂❤❡ ✇♦✁❦✆ ❚❤❡ ❡✎✉✐✄r❡♥✂ ❧♦❛❞✥ ✥❤❛❧❧ ♥♦✂ ❡✑☎❡❡❞ ✂❤❡ ❢❧❛✂❜❡❞

✂✁✉☎❦ ❧♦❛❞ ☎❛✄❛☎✐✂✐❡✥ ❛♥❞✴♦✁ ✂❤❡ ✇✐❞✂❤ ♦❢ ✂❤❡ ❢❧❛✂❜❡❞ ✂✁✉☎❦✆

� ✗✉✁✐♥❣ ✂✁❛♥✥✄♦✁✂❛✂✐♦♥✏ ❢❧❛❣r❛♥ ✥❤❛❧❧ ❣✉❛✁❞ ✄❛✁✂✐☎✉❧❛✁ ✄♦✐♥✂✥ ❛❧♦♥❣ ✂❤❡ ✁♦✉✂❡

❢✁♦r ✂❤❡ ✇♦✁❦✥❤♦✄ ✉♥✂✐❧ ✂❤❡ ❢✐♥❛❧ ❞❡✥✂✐♥❛✂✐♦♥ ♦❢ ✂❤❡ ✂✁❛♥✥✄♦✁✂✆
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✶�✁✶✂✁� ❙✉✄✈❡② ✥☎❞ ✆❞❡☎t✐❢✐❝✥t✐♦☎

✝ ❈P▼ ✞❤❛❧❧ ✟✠✡☛ ❛ ☞✠✌✠☞✍☞ ✎✏ ✑ ✒☛☛❦ ✌✎✓✠✔☛ ✓✎ ✕❤✠r✖ P❛r✓✗ P✠✘☛❧✠✌☛

❖✘☛r❛✓✎r✞ ✞✎ ✓❤❛✓ ✓❤☛✗ ☞❛✗ ❤❛✡☛ ❛ r☛✘r☛✞☛✌✓❛✓✠✡☛ ✘r☛✞☛✌✓ ✖✍r✠✌✟ ✓❤☛

☛①✔❛✡❛✓✠✎✌ ❛✌✖ ✠✌✞✓❛❧❧❛✓✠✎✌ ❛✔✓✠✡✠✓✠☛✞✁

✝ ✙✍r✡☛✗✎r ✞❤❛❧❧ ✠✖☛✌✓✠✏✗ ❛✌✖ ☞❛r❦ ✓❤☛ ☛①❛✔✓ ❧✎✔❛✓✠✎✌ ✎✏ ☛①✠✞✓✠✌✟ ✍✌✖☛r✟r✎✍✌✖

✍✓✠❧✠✓✗ ✔❛❜❧☛✞✱ ✘✠✘☛❧✠✌☛✞✱ ❛✌✖ ✎✓❤☛r ✏❛✔✠❧✠✓✠☛✞✁ ✕❤☛ ✞✍r✡☛✗ ❛✔✓✠✡✠✓✠☛✞ ☞❛✗ ❜☛

✘☛r✏✎r☞☛✖ ✍✞✠✌✟ ❛ ✘✠✘☛✚☞☛✓❛❧ ✖☛✓☛✔✓✎r ❜✍✓ ✏✠✌✖✠✌✟ ☞✍✞✓ ❜☛ ✡❛❧✠✖❛✓☛✖ ❜✗

☞❛✌✍❛❧ ✖✠✟✟✠✌✟✁

✝ ✕❤✠r✖ P❛r✓✗ P✠✘☛❧✠✌☛ ❖✘☛r❛✓✎r✞ ✒✠❧❧ ❜☛ ✔✎✌✓❛✔✓☛✖ ✘r✠✎r ✓✎ ☛①✔❛✡❛✓✠✎✌ ❛✞ ✘☛r

✔r✎✞✞✠✌✟ ❛✟r☛☛☞☛✌✓✁

✝ ❆❧❧ r☛q✍✠r☛☞☛✌✓✞ ✎✏ ✓❤☛ ✔r✎✞✞✠✌✟ ❛✟r☛☛☞☛✌✓✞ ❛r☛ ✓✎ ❜☛ ✏✎❧❧✎✒☛✖✁

✶�✁✶✂✁✑ ✛♣❡☎ ✜✉t ✢❝t✐✈✐t✐❡s

✕❤☛ ✎✘☛✌ ✔✍✓ ❛✔✓✠✡✠✓✠☛✞ ✒✠❧❧ ❜☛ ✘☛r✏✎r☞☛✖ ❜✗ ✓❤☛ ✏✎❧❧✎✒✠✌✟ ✞☛q✍☛✌✔☛ ✣

✶✁ ◆✎✓✠✏✠✔❛✓✠✎✌ ✓✎ ✓❤☛ ✓❤✠r✖ ✘❛r✓✗ ✘✠✘☛❧✠✌☛✚ ✍✓✠❧✠✓✠☛✞ ✎✘☛r❛✓✎r✁

�✁ ✙✍r✡☛✗ ✤ ☞❛r❦✠✌✟ ✎✏ ✓❤☛ ☛①✠✞✓✠✌✟ ✏❛✔✠❧✠✓✠☛✞ ✦✠✌✔❧✍✖☛✞ ✍✞☛ ✎✏ ✘✠✘☛ ❧✎✔❛✓✎r✚☞☛✓❛❧

✖☛✓☛✔✓✎r✮✁

✑✁ ▼❛✌✍❛❧ ☛①✔❛✡❛✓✠✎✌ ❛✌✖ ✘✎✞✠✓✠✡☛ ✠✖☛✌✓✠✏✠✔❛✓✠✎✌ ✎✏ ✓❤☛ ☛①✠✞✓✠✌✟ ✏❛✔✠❧✠✓✠☛✞

✦✠✌✔❧✍✖✠✌✟ ✠✌✞✓❛❧❧❛✓✠✎✌ ✎✏ ✞❤✎r✠✌✟✱ ✠✏ r☛q✍✠r☛✖✮✁

✹✁ ✕☛☞✘✎r❛r✗ ☞❛✓ ✒✠❧❧ ❜☛ ✠✌✞✓❛❧❧☛✖ ✎✌ ✟r✎✍✌✖ ❛❜✎✡☛ ✓❤☛ ☛①✠✞✓✠✌✟ ✘✠✘☛❧✠✌☛ ✎r

✍✓✠❧✠✓✠☛✞ ✠✌ ✎r✖☛r ✓✎ ✔✎✡☛r ✓❤☛ ✍✌✖☛r✟r✎✍✌✖ ☛①✠✞✓✠✌✟ ✘✠✘☛❧✠✌☛ ❛✌✖ ✍✓✠❧✠✓✠☛✞

✒❤✠❧☛ ❤☛❛✡✗ ☛q✍✠✘☞☛✌✓✞ ✦☛①✔❛✡❛✓✎r ❛✌✖ ✞✠✖☛ ❜✎✎☞✮ ☞✎✡☛ ✎✡☛r ✓❤☛ ✓✎✘✁ ❈P▼

✞❤❛❧❧ ✞✓r✠✡☛ ✓✎ ❦☛☛✘ ✞✍✔❤ ☛q✍✠✘☞☛✌✓ ✔r✎✞✞✠✌✟✞ ✓✎ ❛ ☞✠✌✠☞✍☞✁

✺✁ ■✌✞✓❛❧❧❛✓✠✎✌ ✎✏ ✘✎✞✠✓✠✡☛ ✘r✎✓☛✔✓✠✎✌ ✏✎r ✓❤☛ ☛①✠✞✓✠✌✟ ✏❛✔✠❧✠✓✠☛✞ ✦➇☞☛✓❛❧

✖✎✟❤✎✍✞☛✧✮✁

✻✁ ▼☛✔❤❛✌✠✔❛❧ ☛①✔❛✡❛✓✠✎✌ ✓✎ ✒✠✓❤✠✌ ❛ ☞❛①✠☞✍☞ ✎✏ ✎✌☛ ☞☛✓☛r ✖✠✞✓❛✌✔☛ ✓✎ ✓❤☛

☛①✠✞✓✠✌✟ ✘✠✘☛❧✠✌☛✚ ✍✓✠❧✠✓✠☛✞✁

✼✁ ■✌✞✓❛❧❧ ✘❛✖✖✠✌✟ ✠✌ ❜✎✓✓✎☞ ✎✏ ✓r☛✌✔❤ ✦✠✏ r☛q✍✠r☛✖✮❀ ✞✍✔❤ ❛✞ ✠✌ r✎✔❦✗ ❛r☛❛✞✁

✽✁ ■✌✞✓❛❧❧ ✌☛✒ ✘✠✘☛ ✍✌✖☛r ✓❤☛ ☛①✠✞✓✠✌✟ ✘✠✘☛✚ ✍✓✠❧✠✓✠☛✞✁ ■✌ ✞✎☞☛ ✔❛✞☛✞ ✓❤☛ ✌☛✒

✘✠✘☛ ☞❛✗ ❜☛ ✠✌✞✓❛❧❧☛✖ ❛❜✎✡☛ ✓❤☛ ☛①✠✞✓✠✌✟ ✘✠✘☛❧✠✌☛✚ ✍✓✠❧✠✓✠☛✞✱ ✖☛✘☛✌✖✠✌✟ ✎✏

✖☛✘✓❤ ✎✏ ❜✍r✠❛❧ ✎✏ ✓❤☛ ❧❛✓✓☛r✁

✾✁ ■✌✞✓❛❧❧ ✘☛r✞✎✌❛❧ ✘r✎✓☛✔✓✠✎✌ ❜✎① ✎✌ ✓❤☛ ✓✠☛✲✠✌ ❛r☛❛ ✦✓r☛✌✔❤ ❜✎①✮✁

✶✂✁ P☛r✏✎r☞ ✓✠☛✲✠✌ ✒☛❧✖✠✌✟✁

✶✶✁ P☛r✏✎r☞ ◆♠✕✁

✶�✁ ❘☛☞✎✡☛ ✓❤☛ ✘✎✞✠✓✠✡☛ ✘r✎✓☛✔✓✠✎✌ ✎✏ ☛①✠✞✓✠✌✟ ✘✠✘☛❧✠✌☛✁

✶✑✁ P☛r✏✎r☞ ★✠☛❧✖ ✩✎✠✌✓ ✔✎❛✓✠✌✟ ❛✔✓✠✡✠✓✠☛✞
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✶�✁ P❡✂❢♦✂♠ ✄❛❞ ✇❡☎❞✐♥❣ ♦♥ ✥❤❡ ♥❡✇ ❛♥❞ ❡✆✐s✥✐♥❣ ✝✐✝❡☎✐♥❡ ✐❢ ✂❡q✉✐✂❡❞✱ ✥❤❡ ✄❛❞

✇❡☎❞✐♥❣ ✇✐☎☎ ❜❡ ❞♦♥❡ ❜❡❢♦✂❡ ❢✐❡☎❞ ✞♦✐♥✥ ✄♦❛✥✐♥❣ s♦ ✥❤❛✥ ✥❤❡ ✄❛❞ ✇❡☎❞ ✄❛♥ ❜❡

❡♥✄❛s❡❞ ✐♥ ✥❤❡ s❛♠❡ ✄♦❛✥✐♥❣ ❛s ❢♦✂ ✥❤❡ ❢✐❡☎❞ ✞♦✐♥✥ ✄♦❛✥✐♥❣✁

✶✟✁ ■♥s✥❛☎☎ ❛♥♦❞❡✁

✶✠✁ ❘❡♠♦✈❡ ✥❤❡ ✝❡✂s♦♥❛☎ ✝✂♦✥❡✄✥✐♦♥ ❜♦✆✱ ❡♥s✉✂❡ ✥❤❛✥ ♥♦ ❢✉✂✥❤❡✂ ✐♥s✐❞❡ ✥✂❡♥✄❤

❛✄✥✐✈✐✥✐❡s ❛✂❡ ✂❡q✉✐✂❡❞✁

✶✡✁ P❛✂✥✐❛☎ ❜❛✄❝❢✐☎☎✫ ✄♦♠✝❛✄✥✐♥❣✁

✶☛✁ ■♥s✥❛☎☎ ✂✉❜❜❡✂ ♠❛✥ ❜❡✥✇❡❡♥ ✥❤❡ ✝✐✝❡☎✐♥❡s✁

✶☞✁ ■♥s✥❛☎☎ ✝✐✝❡☎✐♥❡ ✇❛✂♥✐♥❣ ✥❛✝❡✁

✷✌✁ ❈♦♠✝☎❡✥❡ ❜❛✄❝❢✐☎☎ ❛♥❞ ✄♦♠✝❛✄✥ ✐♥ ☎❛②❡✂s✁

✷✶✁ ■♥s✥❛☎☎ ✄❛✥❤♦❞✐✄ ✝✂♦✥❡✄✥✐♦♥ ✥❡s✥ s✥❛✥✐♦♥ ✭✐❢ ❛♥②✮

✶✷✁✶✌✁� ❊✍✎✏✑✏t✒✓✔

✕ ❖♥✄❡ ✥❤❡ ❡✆✐s✥✐♥❣ ✉♥❞❡✂❣✂♦✉♥❞ ✉✥✐☎✐✥✐❡s✴✝✐✝❡☎✐♥❡s ❤❛✈❡ ❜❡❡♥ ♠❛✂❝❡❞ ❛♥❞

♠❛♥✉❛☎☎② ❡✆✄❛✈❛✥❡❞ ✐✥ ♥♦✂♠❛☎☎② ❛☎☎♦✇❡❞ ✥♦ ✝❡✂❢♦✂♠ ♠❡✄❤❛♥✐✄❛☎ ❡✆✄❛✈❛✥✐♦♥

✥♦ ✇✐✥❤✐♥ ✶ ♠ ♦❢ s✉✄❤ ❢❛✄✐☎✐✥✐❡s✱ ✝✂♦✈✐❞❡❞ ❡✆✐s✥✐♥❣ ❢❛✄✐☎✐✥✐❡s ❛✂❡ ✈✐s✐❜☎❡ ❛♥❞

❛❞❡q✉❛✥❡☎② ✝✂♦✥❡✄✥❡❞✁

✕ ✖✆✄❛✈❛✥✐♦♥ ✄☎♦s❡✂ ✥❤❛♥ ✶ ♠ s❤❛☎☎ ❜❡ ✄❛✂✂✐❡❞ ♦✉✥ ❜② ♠❛♥✉❛☎ ❡✆✄❛✈❛✥✐♦♥✁ ✳❤♦✂❡

✝✂♦✥❡✄✥✐♦♥ s❤❛☎☎ ❜❡ ❡✂❡✄✥❡❞ ✐♥✥♦ ✥❤❡ ✥✂❡♥✄❤ ✥♦ ✝✂♦✥❡✄✥ ✥❤❡ ✇♦✂❝❡✂s✁

✕ ▼❛♥✉❛☎ ❡✆✄❛✈❛✥✐♦♥ ♠❛② ❜❡ ✂❡q✉✐✂❡❞ ❛✥ ❛♥② ☎♦✄❛✥✐♦♥ ✇❤❡✂❡ ✐♥ ✥❤❡ ♦✝✐♥✐♦♥

❛♥❞ s♦☎❡ ❞✐s✄✂❡✥✐♦♥ ♦❢ ✥❤❡ ❈❖▼P✗◆❨ ✂❡✝✂❡s❡♥✥❛✥✐✈❡✱ ♠❛❝❡s ✥❤✐s ♥❡✄❡ss❛✂②✁

✕ ✖✆✐s✥✐♥❣ ✝✐✝❡s ♦✂ ✉✥✐☎✐✥✐❡s s❤❛☎☎ ❜❡ s✉✝✝♦✂✥❡❞ ✇✐✥❤ s❛♥❞❜❛❣s ✥♦ ✝✂❡✈❡♥✥

s❛❣❣✐♥❣✁

✕ ❚✂❡♥✄❤ ✝✂♦✥❡✄✥✐♦♥ ❜♦✆ ✐♥✄☎✉❞✐♥❣ ❡♥✥✂② ✫ ❡✆✐✥ ❛✄✄❡ss ☎❛❞❞❡✂s s❤❛☎☎ ❜❡ ✐♥s✥❛☎☎❡❞

✝✂✐♦✂ ✥♦ ✝❡✂s♦♥♥❡☎ ❡♥✥❡✂✐♥❣ ✥❤❡ ✥✂❡♥✄❤✁

✕ ✗☎☎ ✝❡✂s♦♥♥❡☎ ✇♦✂❝✐♥❣ ✐♥s✐❞❡ ✥❤❡ ✥✂❡♥✄❤ s❤❛☎☎ ✇❡❛✂ ❜♦❞② ❤❛✂♥❡ss✁

✶✷✁✶✌✁✟ ❲✘❧✙✒✔✚

✕ ✗☎☎ ✇❡☎❞✐♥❣ ✝❡✂❢♦✂♠❛♥✄❡ s❤❛☎☎ ❜❡ ✐♥ ❛✄✄♦✂❞❛♥✄❡ ✇✐✥❤ ✂❡☎❡✈❛♥✥ ✛P✳✁

✕ ✛♦✂❝❡✂s ♠✉s✥ ❜❡ ✝✂♦✥❡✄✥❡❞ ❢✂♦♠ ✥❤❡ ❞❛♥❣❡✂ ♦❢ ✄♦♥❢✐♥❡❞ s✝❛✄❡✱ ✐✁❡✁ ❜②

✐♥s✥❛☎☎✐♥❣ ❛ ✥✐❡✲✐♥ ❜♦✆ ♦✂ ❜❡♥✄❤❡❞ ❡✆✄❛✈❛✥✐♦♥ ✥❡✄❤♥✐q✉❡s✁

✕ P✂♦✥❡✄✥✐♦♥ ❢♦✂ ❡✆✐s✥✐♥❣ ✝✐✝❡ ♦✂ ✉✥✐☎✐✥② s❤❛☎☎ ✄♦♥s✐s✥ ♦❢ ✥❤❡ ✐♥s✥❛☎☎❛✥✐♦♥ ♦❢

❛ ❢✐✂❡ ❜☎❛♥❝❡✥ ❛♥❞ ♠❡✥❛☎ ✜❞♦❣✲❤♦✉s❡✢✁

✕ ❋✐✂❡ ❡✆✥✐♥❣✉✐s❤❡✂ s❤❛☎☎ ❜❡ s✥❛♥❞✲❜② ♦♥ s✐✥❡ ❛✥ ❛☎☎ ✥✐♠❡s✁

✕ ✗☎☎ ✇❡☎❞✐♥❣ ❛✄✥✐✈✐✥② s❤❛☎☎ ❜❡ ✐♥ ❛✄✄♦✂❞❛♥✄❡ ✇✐✥❤ ✛❡☎❞✐♥❣ P✂♦✄❡❞✉✂❡✁
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✶�✁✶✂✁✻ ❈r✄ss☎✆❣ ✥❡✝❛☎✐

✞ ❆ ✟✠♥✠✟♠✟ ❝❧✡☛☞☛♥❝✡ ✌❢ ✻✂ ❝✟ ✍✠❧❧ ✎✡ ✏✡✑t ✎✡t✍✡✡♥ t❤✡ ✎✌tt✌✟ ✌❢ t❤✡

✡✒✠✓t✠♥✔ ✑✠✑✡ t✌ t❤✡ t✌✑ ✌❢ t❤✡ ♥✡✍ ✑✠✑✡✁

✞ ❆✕✕✠t✠✌♥☛❧ ✠✓✌❧☛t✠✌♥ ✎✡t✍✡✡♥ t❤✡ ✖☛t❤✌✕✠❝ ✗☞✌t✡❝t✠✌♥ ✓②✓t✡✟✓ ✌❢ t❤✡ ✡✒✠✓t✠♥✔

✑✠✑✡❧✠♥✡ ☛♥✕ t❤✡ ♥✡✍ ✑✠✑✡ ✍✠❧❧ ✎✡ ☛❝❤✠✡✈✡✕ ✎② t❤✡ ✠♥✓t☛❧❧☛t✠✌♥ ✌❢ ☛ ☞♠✎✎✡☞

✟☛t ✎✡t✍✡✡♥ t❤✡ ✑✠✑✡✓✁

✶�✁✶✂✁✼ ■✆s♣❡✘✝☎✄✆

✞ ❆❧❧ ✠♥✓✑✡❝t✠✌♥✓ ❢✌☞ t❤✡ ✗✠✑✡❧✠♥✡ ✌☞ ✙t✠❧✠t② ✖☞✌✓✓✠♥✔ ✍✌☞✏ ✓❤☛❧❧ ❝✌✟✑❧② ✍✠t❤ t❤✡

✟✠♥✠✟♠✟ ✚♥✓✑✡❝t✠✌♥ ✛ ✜✡✓t ☞✡✢♠✠☞✡✟✡♥t✓ ✣✖✌♥✓t☞♠❝t✠✌♥ ✚♥✓✑✡❝t✠✌♥ ☛♥✕ ✜✡✓t

✗❧☛♥✮✁

✞ ❆❧❧ ✍✡❧✕✠♥✔ ❢✌☞ ✑☞✌✕♠❝t ✑✠✑✡ ✓❤☛❧❧ ✎✡ ✓♠✎❥✡❝t t✌ ✤❉✜✁

✶�✁✶✂✁✽ ❇❛✘❦✦☎✐✐☎✆❣ ❛✆❞ ❈✄✧♣❛✘✝☎✄✆

✞ ❋✌☞ ❝☞✌✓✓✠♥✔ ✑✌✠♥t✓✱ ✎☛❝✏❢✠❧❧ ☛♥✕ ❝✌✟✑☛❝t✠✌♥ ✍✠❧❧ ✎✡ ✕✌♥✡ ✟☛♥♠☛❧❧②✁ ✜❤✡ ☛☞✡☛

✌♠t✓✠✕✡ ✌❢ ❝☞✌✓✓✠♥✔ ✑✌✠♥t ✍✠❧❧ ✎✡ ✕✌♥✡ ✎② ✡✒❝☛✈☛t✌☞✁

✞ ❆❧❧ ✎☛❝✏❢✠❧❧✠♥✔ ☛❝t✠✈✠t② ✓❤☛❧❧ ✎✡ ✠♥ ☛❝❝✌☞✕☛♥❝✡ ✍✠t❤ ★☛❝✏❢✠❧❧✠♥✔ ☛♥✕ ✖✌✟✑☛❝t✠✌♥

✗☞✌❝✡✕♠☞✡✁

✶�✁✶✂✁✾ ❊q✩☎♣✧❡✆✝ ✪✄✫❡✧❡✆✝

✞ ✚♥❝☛✓✡ t❤✡ ✡✢♠✠✑✟✡♥t ✠✓ ☞✡✢♠✠☞✡✕ t✌ ✟✌✈✡✬✍☛❧✏ ☛❝☞✌✓✓ t❤✡ ✡✒✠✓t✠♥✔ ✑✠✑✡❧✠♥✡✱

☛✕✕✠t✠✌♥☛❧ ✑☞✌t✡❝t✠✌♥ ✣✡✁✔✁ ✓t✡✡❧ ✑❧☛t✡✱ t✡✟✑✌☞☛☞② ✎☞✠✕✔✡✮ ✍✠❧❧ ✎✡ ✠♥✓t☛❧❧✡✕ ✌♥

t❤✡ ✔☞✌♠♥✕ ✓♠☞❢☛❝✡ ☛✎✌✈✡ t❤✡ ✡✒✠✓t✠♥✔ ✑✠✑✡❧✠♥✡✁

✞ ✚♥ ✓♠❝❤ ❝☛✓✡✱ ✖✗▼ ✍✠❧❧ ✑☞✌✈✠✕✡ ☛ ❝☛❧❝♠❧☛t✠✌♥ t❤☛t ✕✡✟✌♥✓t☞☛t✡✓ t❤☛t t❤✡

✡✒✠✓t✠♥✔ ✑✠✑✡ ❝☛♥ ✎✡ ❝☞✌✓✓✡✕ ✓☛❢✡❧②✁

✭✯✰✭✭ ❲❛✝❡r✇❛✲ ❈r✄ss☎✆❣ ✳❖♣❡✆ ❈✩✝ ✪❡✝✴✄❞✵

✷❤✡☞✡✈✡☞ ✑✌✓✓✠✎❧✡ ✖✗▼ ✍✠❧❧ ✓t☞✠✈✡ t✌ ❝☞✌✓✓ ✍☛t✡☞✍☛②✓ ✍❤✡♥ t❤✡② ☛☞✡ ✠♥ ✕☞② ❝✌♥✕✠t✠✌♥✱

✍❤✡♥ t❤✠✓ ✠✓ ♥✌t ✑✌✓✓✠✎❧✡ t❤✡ ✓✡✢♠✡♥❝✡ ✕✡✓❝☞✠✎✡✕ ✎✡❧✌✍✿

✞ ❙♠☞✈✡②✌☞ ✓❤☛❧❧ ☛✓❝✡☞t☛✠♥ t❤✡ ✍☛t✡☞ ✕✡✑t❤ ✎② ❝✌✟✑☛☞✠♥✔ t❤✡ ❤✠✔❤✡✓t ✍☛t✡☞ ❧✡✈✡❧ t❤☛t

❝✌♠❧✕ ✌❝❝♠☞ ✕♠☞✠♥✔ t❤✡ ✠♥✓t☛❧❧☛t✠✌♥ ✈✡☞✓♠✓ t❤✡ ✎✌tt✌✟ ✌❢ t❤✡ ✍☛t✡☞✍☛②✁ ✷☛t✡☞✍☛②

✎✡✕✬✎✌tt✌✟ ✠✓ ✟✡☛✓♠☞✡✕ ❢☞✌✟ ♥☛t♠☞☛❧ ✔☞✌♠♥✕ ❧☛②✡☞✱ ♥✌t ✟♠✕ ❧☛②✡☞✁ ❆✎✌✈✡ ☛❝t✠✈✠t✠✡✓

✠✓ ✑✡☞❢✌☞✟✡✕ ✠♥ ✌☞✕✡☞ t✌ ✕✡❢✠♥✡ t❤✡ ☛❝t♠☛❧ ❝✌♥✕✠t✠✌♥ ❢✌☞ ❢♠☞t❤✡☞ ✕✠✓❝♠✓✓✠✌♥ ☛✎✌♠t t❤✡

☛✑✑☞✌✑☞✠☛t✡ ✟✡t❤✌✕ ✌☞ ✓❝✡♥☛☞✠✌ ❢✌☞ t❤✡ ✍☛t✡☞✍☛② ❝☞✌✓✓✠♥✔✁ ✗✌♥t✌✌♥ ✍✠❧❧ ✎✡

✑☞✡✑☛☞✡✕ ✠❢ ♥✡❝✡✓✓☛☞② t✌ ✑✡☞❢✌☞✟ t❤✡ ✓♠☞✈✡② ✌♥ t❤✡ ✍✠✕t❤ ☛♥✕ ✕✡✑t❤ ✍☛t✡☞✍☛②

❝☞✌✓✓✠♥✔✁

✞ ✜☞✡♥❝❤✠♥✔ ❧✠✟✠t✓ ✓❤☛❧❧ ✎✡ ✟☛☞✏✡✕ ✍✠t❤ ✎☛✟✎✌✌ ✓t✠❝✏✓ ☛❝☞✌✓✓ t❤✡ ☞✠✈✡☞✬✕✠t❝❤✁ ✖✌♥t☞☛✓t

✑☛✠♥t✡✕ ❝✌❧✌☞ ✟☛☞✏ ✌♥ ✡✒❝☛✈☛t✌☞ ☛☞✟ ✕✡✑t❤ ✌❢ t☞✡♥❝❤ ✍✠❧❧ ✎✡ ✕✌♥✡ t✌ ✟✡☛✓♠☞✡ t❤✡

t☞✡♥❝❤ ✕✡✑t❤✁

✞ ✖✌♥❝☞✡t✡ ❝✌☛t✡✕ ✑✠✑✡ ✍✠❧❧ ✎✡ ✠♥✓t☛❧❧✡✕ ☛✓ ✓t✠✑♠❧☛t✡✕ ✠♥ t❤✡ ✕✡✓✠✔♥ ✕☞☛✍✠♥✔✓✁

✞ ❙✑✠❧❧ ✎✡☞✟✓ ✍✠❧❧ ✎✡ ✠♥✓t☛❧❧✡✕ ✌♥ ✎✌t❤ ✓✠✕✡✓ ✌❢ t❤✡ ✍☛t✡☞✍☛② ✕✌✍♥✓t☞✡☛✟ ✌❢ t❤✡

❝☞✌✓✓✠♥✔✁
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� ❚❤✁ tr✁♥❝❤ ✥❤❛❧❧ ✂✁ ♠❛✐♥t❛✐♥✁❞ ❛♥❞ ❛♥✄ ✥♦✐❧ ❝♦❧❧❛♣✥✁ ✥❤❛❧❧ ✂✁ r✁✲tr✁♥❝❤✁❞ ☎♥t✐❧ t❤✁

r✁❡☎✐r✁❞ tr✁♥❝❤ ♣r♦❢✐❧✁ ❛✥ ♣✁r ❝♦♥✥tr☎❝t✐♦♥ ❞r❛✇✐♥❣✳ ❚❤✁ tr✁♥❝❤ ✇✐❧❧ ✂✁ ✁①❝❛✆❛t✁❞

✇✐t❤ ✥☎❢❢✐❝✐✁♥t ✥❧♦♣✁ ❝♦♥❝✁r♥✐♥❣ t❤✁ ✥✁♥✥✐t✐✆✐t✄ ♦❢ t❤✁ ✂☎❢❢✁r ③♦♥✁ ❛❧♦♥❣ ✂❛♥❦✥ ♦❢

✇❛t✁r✇❛✄✳

� ■♥ ❝❛✥✁ t❤✁ ❝r❛♥✁ ❝❛♥♥♦t ✂✁ ♠♦✂✐❧✐③✁❞ t♦ t❤✁ ❝r♦✥✥✐♥❣ ❛r✁❛✱ t❤✁ ✁①❝❛✆❛t♦r✥ ✇✐❧❧ ✂✁

☎✥✁❞ ❛✥ ♣✐♣✁ ❧❛✄✐♥❣ ✭❧✐❢t✐♥❣✝ ✁❡☎✐♣♠✁♥t✳ ❊♥✥☎r✁ t❤❛t t❤✁ ✁❡☎✐♣♠✁♥t ✐✥ ❝♦♠♣❧✁♠✁♥t✁❞

✇✐t❤ ❝✁rt❛✐♥ ❝✁rt✐❢✐❝❛t✁ t♦ ❞♦ t❤✁ ❛❝t✐✆✐t✄✳

� ❆t t❤✁ ✁♥❞ ♦❢ ✁❛❝❤ ✇♦r❦❞❛✄✱ ❛❧❧ ✁❡☎✐♣♠✁♥t ❛♥❞ t♦♦❧✥ ✥❤❛❧❧ ✂✁ ♦r❣❛♥✐③✁❞✱ ✥❤☎t❞♦✇♥

❛♥❞ ✥✁❝☎r✁❞✳

� ❚❤✁ ❙☎♣✁r✆✐✥♦r ✥❤❛❧❧ ✥☎✂♠✐t t❤✁ ✇♦r❦✐♥❣ ♣r♦❣r✁✥✥ r✁♣♦rt ♦r ❞♦❝☎♠✁♥t t♦ t❤✁ ◗✞

✐♥✥♣✁❝t♦r ❢♦r ❢☎rt❤✁r ❞❛t❛ ♣r♦❝✁✥✥✐♥❣✳

✶✟✳✶✶✳✶ P✠✡☛☞✠✌☛ ✍✎❜✏✠✑✎✒✠✓✌

❚❤✁ ♣✐♣✁ t♦ ✂✁ ❧❛✐❞ ❛❝r♦✥✥ t❤✁ ✇❛t✁r✇❛✄ ✇✐❧❧ ✂✁ ♣r✁✲❢❛✂r✐❝❛t✁❞ ✭❢✐t✲☎♣✱ ✇✁❧❞✁❞✱

❝♦❛t✁❞✱ ✁t❝✳✝ ❛t ❛ ♣r✁♣❛r✁❞ ❢❛✂r✐❝❛t✐♦♥ ❛r✁❛ ♦♥ t❤✁ ✁❞❣✁ ♦❢ t❤✁ ✇❛t✁r✇❛✄✳ ❆❧❧

❢❛✂r✐❝❛t✐♦♥ ❛❝t✐✆✐t✐✁✥ ✥❤❛❧❧ ✂✁ ♣✁r❢♦r♠✁❞ ✐♥ ❛ ✥❛❢✁ ♠❛♥♥✁r ❛♥❞ ✐♥ ❛❝❝♦r❞❛♥❝✁ ✇✐t❤

❛♣♣r♦✆✁❞ ✇♦r❦✐♥❣ ♣r♦❝✁❞☎r✁✥✳

❋♦r ❢✐t✲☎♣ ❛♥❞ ✇✁❧❞✐♥❣ ❛❝t✐✆✐t✐✁✥✱ t❤✁ ❝r❛♥✁ ✇✐❧❧ ✂✁ ☎✥✁❞ t♦ ❛✥✥✁♠✂❧✁ ❛♥❞✴♦r ❢♦r

❧✐♥✁ ☎♣ t❤✁ ♣✐♣✁✳

❚❤✁ ❢❛✂r✐❝❛t✐♦♥ ✇♦r❦ ✥✁❡☎✁♥❝✁ ✐✥ t❤✁ ✥❛♠✁ ✇✐t❤ t❤✁ ❢❛✂r✐❝❛t✐♦♥ ✇♦r❦ ✥✁❡☎✁♥❝✁

❢♦r ❝r♦✥✥✐♥❣ r♦❛❞ ✂✄ ♦♣✁♥ ❝☎t✳

✔r✁♣❛r✁ ✥❛♥❞✂❛❣✥ t♦ r✁❞☎❝✁ t❤✁ ✇❛t✁r ❢❧♦✇ ✆✁❧♦❝✐t✄ ✭✁♥✁r❣✄ ❞✐✥✥✐♣❛t✁r✝ ❛✥

r✁❡☎✐r✁❞ ❡☎❛♥t✐t✄✳

✶✟✳✶✶✳✟ ✕✖✑✎✈✎✒✠✓✌ ✎✌✗ P✠✡☛ ▲✎②✠✌✘

� ❉♦ ♥♦t ✥t❛rt ❛♥✄ ✁①❝❛✆❛t✐♦♥ ✇♦r❦ ✇✐t❤♦☎t ♣r✐♦r ❛☎t❤♦r✐③❛t✐♦♥ ♦❢ t❤✁

❛☎t❤♦r✐t✐✁✥ ❝♦♥❝✁r♥✁❞✳

� ■♥✥t❛❧❧ ✇❛r♥✐♥❣ ✥✐❣♥✥ ❛♥❞ ✂❛rr✐❝❛❞✁✥ ✂✁❢♦r✁ ❞✐❣❣✐♥❣✳

� ❙☎r✆✁✄♦r ✇✐❧❧ ♠♦♥✐t♦r t❤✁ tr✁♥❝❤ ❞✁♣t❤ ❢r♦♠ t❤✁ ✂☎♥❞ t♦ ✁♥✥☎r✁ t❤✁ tr✁♥❝❤

♣r♦❢✐❧✁ ✐✥ ✥tr❛✐❣❤t ❛♥❞ ✁✆✁♥ ❞✁♣t❤✳ ❊①❝❛✆❛t✁ ✐♥ ❛ ♠❛♥♥✁r t♦ ❦✁✁♣ t❤✁ tr✁♥❝❤

♣r♦❢✐❧✁ ✥t✐❝❦ t♦ ❞✁✥✐❣♥✳

� ❚❤✁ ✁①❝❛✆❛t✐♦♥ ✇✐❧❧ ✂✁ ❞♦♥✁ ♠❛♥☎❛❧❧✄ ☎♥t✐❧ t❤✁ ❛❝❝✁✥✥ ✇❛✄✥ ✭✂☎♥❞✝ ❛r✁

❝❧✁❛r❧✄ ✆✐✥✐✂❧✁✳ ❊①✐✥t✐♥❣ ❝❛✂❧✁✥ ✥❤❛❧❧ ✂✁ ♠❛r❦✁❞ ✂✄ ❞✐✥t✐♥❝t✐✆✁ ❝♦❧♦r✁❞ t❛♣✁ ❛♥❞

♠♦✆✁❞ ❛ ✥✐❞✁ ❛♥❞ t✐✁❞ ✥✁❝☎r✁❧✄ t♦ ♣r✁✆✁♥t ❢❛❧❧✐♥❣ ✐♥t♦ tr✁♥❝❤✳
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� ❚✁✂ ♣✄♦❢✐❧✂ ♦❢ ✥✁✂ ✥✄✂♥❝✁ ☎✁❛❧❧ ❝♦♠♣❧② ✇✐✥✁ ✥✁✂ ✆✂✥❛✐❧✂✆ ✆✂☎✐❣♥ ✆✄❛✇✐♥❣✝

▼✐♥✐♠✞♠ ✟ ♠ ❝♦✈✂✄ ❢✄♦♠ ✥♦♣ ♦❢ ♣✐♣✂ ✥♦ ✥✁✂ ✠♦✥✥♦♠ ♦❢ ✇❛✥✂✄✇❛② ❝✄♦☎☎✐♥❣

☎✁❛❧❧ ✠✂ ✐♠♣❧✂♠✂♥✥✂✆✝

� ❙♣♦✐❧ ☎✁❛❧❧ ✠✂ ♠♦✈✂✆ ✥♦ ❛ ☎♣♦✐❧ ♣✐❧✂ ❛✇❛② ❢✄♦♠ ✥✁✂ ✇❛✥✂✄✇❛② ❛♥✆ ♣✄♦✥✂❝✥✂✆

❛❣❛✐♥☎✥ ❧♦☎☎ ❢✄♦♠ ✄❛✐♥✝

� ❊①❝❛✈❛✥✂ ☎❧♦♣✂✆ ✠✂❧❧✡✁♦❧✂☎ ❢♦✄ ✥✐✂✡✐♥ ♦♣✂✄❛✥✐♦♥ ❛✥ ✠♦✥✁ ☎✐✆✂☎ ♦❢ ✥✁✂ ❝✄♦☎☎✐♥❣

❛✥ ❛ ♠✐♥✐♠✞♠ ♦❢ ☛♠ ❢✄♦♠ ✥✁✂ ✂✆❣✂ ♦❢ ✇❛✥✂✄✇❛② ♦✄ ❛☎ ♣✂✄ ❝♦♥☎✥✄✞❝✥✐♦♥

✆✄❛✇✐♥❣☞ ✥✁✂♥ ✐♥☎✥❛❧❧ ✥✁✂ ✠❛✄✄✐❝❛✆✂ ❛♥✆ ✇❛✄♥✐♥❣ ☎✐❣♥ ❛✄♦✞♥✆ ✥✁✂ ✠✂❧❧✡✁♦❧✂☎✝

✌✍ ✎✏❡✑✌r✒✓✲✶✿ ✔❡✕✖✓r✌r✗ ✘q✙✒✖✕❡✑t ❆✏✏❡ss

■❢ ✥✁✂ ✂①❝❛✈❛✥♦✄ ❝❛♥♥♦✥ ✄✂❛❝✁ ✥✁✂ ♠✐✆♣♦✐♥✥ ♦❢ ✥✁✂ ✇❛✥✂✄✇❛②✱ ✚P▼ ✇✐❧❧

♣✄✂♣❛✄✂ ✥✂♠♣♦✄❛✄② ❛❝❝✂☎☎ ❢♦✄ ✂✛✞✐♣♠✂♥✥ ✠② ✐♥☎✥❛❧❧✐♥❣ ☎❛♥✆ ✠❛❣☎✱ ❛❝✄♦☎☎ ✥✁✂

✄✐✈✂✄ ✜ ✆✐✥❝✁ ❛☎ ✄✂✛✞✐✄✂✆✝

✚♦♥☎✥✄✞❝✥✐♦♥ ✥✂♠♣♦✄❛✄② ✂✛✞✐♣♠✂♥✥ ❛❝❝✂☎☎ ✇✐❧❧ ✠✂ ♣✂✄❢♦✄♠✂✆ ✐♥ ✥✁✂

❢♦❧❧♦✇✐♥❣ ☎✂✛✞✂♥❝✂✢

✣✝ P✄✂♣❛✄✂ ☎✞❢❢✐❝✐✂♥✥ ❛♠♦✞♥✥ ♦❢ ☎❛♥✆✜☎♦✐❧ ✠❛❣☎ ❛♥✆ ❢❧✞♠✂ ♣✐♣✂☎ ♦✄ ❝♦♥❝✄✂✥✂

❝✞❧✈✂✄✥ ❛☎ ✇❛✥✂✄ ❛❝❝✂☎☎ ✇✁✂♥ ❛❝❝✂☎☎ ✠✞♥✆ ✐☎ ✠✞✐❧✥✝

✟✝ ▲❛② ❝♦♥❝✄✂✥✂ ❝✞❧✈✂✄✥✜❢❧✞♠✂ ♣✐♣✂ ♦♥ ✥✁✂ ✠♦✥✥♦♠ ♦❢ ✥✁✂ ✇❛✥✂✄✇❛② ❛✥ ✥✁✂

✂✛✞✐♣♠✂♥✥ ❛❝❝✂☎☎ ♣♦☎✐✥✐♦♥ ✤✆♦✇♥☎✥✄✂❛♠ ♦❢ ✇❛✥✂✄✇❛②✮✱ ☎✥❛✄✥ ❢✄♦♠ ✥✁✂

♥✂❛✄ ☎✐✆✂ ✠② ✂①❝❛✈❛✥♦✄ ✞♥✥✐❧ ✥✁✂ ♠❛①✐♠✞♠ ✆✐☎✥❛♥❝✂ ✥✁❛✥ ✂①❝❛✈❛✥♦✄ ❝❛♥

✄✂❛❝✁✝

✸✝ P✞✥ ✥✁✂ ☎❛♥✆✠❛❣☎ ♦✈✂✄ ✥✁✂ ❢❧✞♠✂ ♣✐♣✂☎ ♦✄ ❝♦♥❝✄✂✥✂ ❝✞❧✈✂✄✥☎

☛✝ ❙✥❛✄✥ ✥✄✂♥❝✁ ✂①❝❛✈❛✥✐♦♥ ♦❢ ✥✁✂ ✇❛✥✂✄✇❛② ❢✄♦♠ ✥✁✂ ♥✂❛✄ ☎✐✆✂ ♦❢

✇❛✥✂✄✇❛②✱ ❛♥✆ ❧❛② ✥✁✂ ✂①❝❛✈❛✥✂✆ ☎♦✐❧ ♦✈✂✄ ✥✁✂ ☎❛♥✆ ✠❛❣☎ ✁✂❛♣✝ ❊♥☎✞✄✂

✥✁✂ ☎♦✐❧ ✐☎ ♣✄♦✥✂❝✥✂✆ ❢✄♦♠ ❢❛❧❧✐♥❣✜☎♣✐❧❧ ✐♥✥♦ ✥✁✂ ✇❛✥✂✄✇❛②✝

✺✝ ▼✂❛♥✇✁✐❧✂ ✥✁✂ ♣✐♣✂ ☎♣♦♦❧☎ ✐☎ ✠✂✐♥❣ ♣✄✂♣❛✄✂✆ ✐♥ ❢❛✠✄✐❝❛✥✐♦♥ ❛✄✂❛✱ ♥✂❛✄

✥✁✂ ❝✄♦☎☎✐♥❣

✻✝ ✚♦♥✥✐♥✞✂ ✥✁✂ ✂①❝❛✈❛✥✐♦♥ ❛♥✆ ☎♦✐❧ ✁✂❛♣ ✞♥✥✐❧ ✥✁✂ ♠❛①✐♠✞♠ ✆✐☎✥❛♥❝✂ ✥✁❛✥

✂①❝❛✈❛✥♦✄ ❝❛♥ ✄✂❛❝✁✝

✼✝ ▼♦✈✂ ✥✁✂ ✂①❝❛✈❛✥♦✄ ♦♥ ✥✁✂ ♣♦☎✐✥✐♦♥ ❛✥ ✥✁✂ ❛✠♦✈✂ ✂✛✞✐♣♠✂♥✥ ❛❝❝✂☎☎✝

✽✝ ❘✂♣✂❛✥ ✥✁✂ ☎✥✂♣ ✟ ✥♦ ☎✥✂♣ ☛ ✞♥✥✐❧ ✥✁✂ ✂①❝❛✈❛✥♦✄ ✄✂❛❝✁ ❛♥✆ ❝❛♥ ♠♦✈✂

❛❝✄♦☎☎ ✥♦ ✥✁✂ ♦✥✁✂✄ ☎✐✆✂ ♦❢ ✇❛✥✂✄✇❛②✝

✾✝ ❊①❝❛✈❛✥✂ ✥✁✂ ☎❧♦♣✂✆ ✠✂❧❧✡✁♦❧✂☎ ❢♦✄ ✥✐✂✡✐♥ ♦♣✂✄❛✥✐♦♥ ❛✥ ✠♦✥✁ ☎✐✆✂☎ ♦❢

❝✄♦☎☎✐♥❣ ❛✥ ❛ ♠✐♥✐♠✞♠ ♦❢ ☛♠ ❢✄♦♠ ✥✁✂ ✂✆❣✂ ♦❢ ✇❛✥✂✄✇❛② ♦✄ ❛☎ ♣✂✄

❝♦♥☎✥✄✞❝✥✐♦♥ ✆✄❛✇✐♥❣☞ ✥✁✂♥ ✐♥☎✥❛❧❧ ✥✁✂ ✠❛✄✄✐❝❛✆✂ ❛♥✆ ✇❛✄♥✐♥❣ ☎✐❣♥

❛✄♦✞♥✆ ✥✁✂ ✠✂❧❧✡✁♦❧✂☎✝

P✐♣✂ ❧❛②✐♥❣ ✇✐❧❧ ✠✂ ❛☎ ❢♦❧❧♦✇✐♥❣ ☎✂✛✞✂♥❝✂✢
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✶✝ ❙✞✟✈✠②✡✟ ☛☞✌❧❧ ✍☞✠✍❦ ✎☞✠ ✏✠♣✎☞ ✡✑ ✎✟✠♥✍☞ ✒② ❧✠✈✠❧ ☛✎✓✍❦✳

✷✝ P❧✌✍✠ ✎☞✠ ☛✌♥✏ ✒✌✔ ✌☛ ✠♥✠✟✔② ✏✓☛☛✓♣✌✎✠✟☛ ✌✎ ✎☞✠ ✒✡✎☞ ✡✑ ✕✌✎✠✟✕✌② ☛❧✡♣✠

✎✟✠♥✍☞ ✓♥ ✌✍✍✡✟✏✌♥✍✠ ✕✓✎☞ ✍✡♥☛✎✟✞✍✎✓✡♥ ✏✟✌✕✓♥✔ ✒② ✠①✍✌✈✌✎✡✟ ✡✟ ♠✌♥✞✌❧✳

✸✝ ❘✠♠✡✈✠✏ ✎☞✠ ✑❧✞♠✠ ♣✓♣✠ ♣✟✓✡✟ ✎✡ ❧✡✕✠✟✓♥✔✲✓♥✴❧✌②✓♥✔ ✎☞✠ ♣✓♣✠☛✳

✹✝ P✓♣✠ ☛♣✡✡❧ ✓☛ ✎☞✠♥ ❧✡✕✠✟✠✏ ✒② ☛✓✏✠ ✒✡✡♠ ✡✟ ✠①✍✌✈✌✎✡✟ ✞☛✓♥✔ ☛❧✓♥✔ ✒✠❧✎✳

✺✝ P✓♣✠ ✑✓✎✎✠✟ ✌♥✏ ☛✞✟✈✠②✡✟ ✍☞✠✍❦☛ ✎☞✠ ♣✓♣✠ ✌❧✓✔♥♠✠♥✎✳ ✖♥② ✌✏❥✞☛✎♠✠♥✎ ✓☛

✏✡♥✠ ✒② ✎☞✠ ☛✓✏✠ ✒✡✡♠ ✡✟ ✠①✍✌✈✌✎✡✟✳

✻✝ ❇✌✍❦✑✓❧❧ ✎☞✠ ✎✟✠♥✍☞ ✕✓✎☞ ✎☞✠ ✠①✍✌✈✌✎✠✏ ☛✡✓❧✗ ♣✞☛☞ ✎☞✠ ✒✌✍❦✑✓❧❧ ☛✞✟✑✌✍✠ ✡♥

✠✈✠✟② ☛✓♥✔❧✠ ☞✠✌♣ ✒② ✠①✍✌✈✌✎✡✟ ✒✞✍❦✠✎✳

✼✝ P✞♠♣ ✡✞✎ ✎☞✠ ✕✌✎✠✟ ✓♥☛✓✏✠ ✎☞✠ ✎✓✠✲✓♥ ✒✠❧❧✳

✽✝ ❋✓✎✲✞♣ ✎☞✠ ♣✓♣✠ ✌♥✏ ✍❧✌♠♣✳ ❚☞✠♥ ✕✠❧✏ ✡♥✠ ✠♥✏ ✡✑ ✎☞✠ ✎✓✠✲✓♥✳
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✒✌✍❦✑✓❧❧ ✎☞✠ ✎✟✠♥✍☞ ✞☛✓♥✔ ✎☞✠ ✠①✍✌✈✌✎✠✏ ☛✡✓❧ ✎☞✠♥ ✟✠♠✡✈✠ ✎☞✠ ✎✠♠♣✡✟✌✟②

✏✌♠✳
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✙♥✠✌✟ ✎☞✠ ✍✟✡☛☛✓♥✔✝✳ ❚☞✠ ☛♣✡✡❧ ☛☞✌❧❧ ✒✠ ✑✌✒✟✓✍✌✎✠✏ ✎✡ ✌✍☞✓✠✈✠ ✍✡✈✠✟ ✌☛

☛☞✡✕♥ ✡♥ ✌❧✓✔♥♠✠♥✎ ☛☞✠✠✎ ✌♥✏✴✡✟ ✍✟✡☛☛✓♥✔ ✏✠✎✌✓❧ ✏✟✌✕✓♥✔☛✳

4) ❙✞✟✈✠②✡✟ ✕✓❧❧ ✍☞✠✍❦ ✏✠♣✎☞ ✡✑ ✎✟✠♥✍☞ ✒② ❧✠✈✠❧ ☛✎✓✍❦✳

5) P❧✌✍✠ ✎☞✠ ☛✌♥✏ ✒✌✔ ✌☛ ✠♥✠✟✔② ✏✓☛☛✓♣✌✎✠✟☛ ✌✎ ✎☞✠ ✒✡✎☞ ✡✑ ✕✌✎✠✟✕✌② ☛❧✡♣✠

✎✟✠♥✍☞ ✓♥ ✌✍✍✡✟✏✌♥✍✠ ✕✓✎☞ ✍✡♥☛✎✟✞✍✎✓✡♥ ✏✟✌✕✓♥✔ ✒② ✠①✍✌✈✌✎✡✟ ✡✟ ♠✌♥✞✌❧✳

6) ✷ ❙✓✏✠ ✒✡✡♠☛ ✡✟ ✠①✍✌✈✌✎✡✟☛ ✕✓❧❧ ❧✓✑✎ ✎☞✠ ✑✌✒✟✓✍✌✎✠✏ ♣✓♣✠☛ ✢✓♥❦✠✟ ✡♥ ✌ ✎✕✡

❧✓✑✎✓♥✔ ♣✡✓♥✎✛ ✎✕✡ ❧✓✑✎✓♥✔ ♣✡✓♥✎ ✌✟✟✌♥✔✠♠✠♥✎ ✌♥✏ ♠✡✈✠ ✎☞✟✡✞✔☞ ✎☞✠

✎✠♠♣✡✟✌✟② ✠q✞✓♣♠✠♥✎ ✌✍✍✠☛☛ ✌✍✟✡☛☛ ✎☞✠ ✕✌✎✠✟✕✌②✳

7) ▲✡✕✠✟✠✏✲✓♥ ✎☞✠ ♣✓♣✠ ✔✠♥✎❧② ✎✡ ✍✠♥✎✠✟ ✡✑ ✕✌✎✠✟ ✍✟✡☛☛✓♥✔✳ ❚✌✔ ❧✓♥✠☛ ✕✓❧❧

✔✞✓✏✠ ✡✟✓✠♥✎✌✎✓✡♥ ✡✑ ✎☞✠ ☛♣✡✡❧ ✑✟✡♠ ✒✡✎☞ ✠♥✏☛ ✡✑ ✎☞✠ ✍✟✡☛☛✓♥✔✳

8) ❙✞✟✈✠②✡✟ ✕✓❧❧ ✍☞✠✍❦ ✎✡♣ ✡✑ ♣✓♣✠ ✠❧✠✈✌✎✓✡♥ ✌♥✏ ✎☞✠ ♣✓♣✠ ✌❧✓✔♥♠✠♥✎ ✞☛✓♥✔

✌✞✎✡ ❧✠✈✠❧✳

9) ❇✌✍❦✑✓❧❧ ✎☞✠ ✎✟✠♥✍☞ ✕✓✎☞ ✎☞✠ ✠①✍✌✈✌✎✠✏ ☛✡✓❧✗ ♣✞☛☞ ✎☞✠ ✒✌✍❦✑✓❧❧ ☛✞✟✑✌✍✠ ✡♥

✠✈✠✟② ☛✓♥✔❧✠ ☞✠✌♣ ✒② ✠①✍✌✈✌✎✡✟ ✒✞✍❦✠✎✳
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10) ■�st❛❧❧ t❡♠✁♦r❛r② ✁✐❣ ❧❛✉�❝❤❡r ❜② ✥❡❧❞✐�❣ ✐t ♦�t♦ ♦�❡ ❡�❞ ♦❢ t❤❡ ✁✐✁❡

s✁♦♦❧✳ ✂❧s♦ ✐�st❛❧❧ t❡♠✁♦r❛r② ✁✐❣ r❡❝❡✐✈❡r ❜② ✥❡❧❞✐�❣ ✐t ♦�t♦ t❤❡ ♦t❤❡r

❡�❞ ♦❢ t❤❡ s✁♦♦❧✳

11) ❘✉� ❛ ✁♦❧②✲✁✐❣ ✉s✐�❣ ❛✐r ❝♦♠✁r❡ss♦r✳ ❘❡✁❡❛t t❤❡ ♦✁❡r❛t✐♦� ✉�t✐❧ ✁✐✁❡ ✐s

❝❧❡❛� ✭♠✉❞ ❢r❡❡✮✳

12) P✉♠✁ ♦✉t t❤❡ ✥❛t❡r ✐�s✐❞❡ t❤❡ t✐❡✲✐� ❜❡❧❧✳

13) ❋✐t✲✉✁ t❤❡ ✁✐✁❡ s✁♦♦❧ ❛�❞ ❝❧❛♠✁ t♦ ❛ str❛✐❣❤t ✁✐✁❡✳ ✄❤❡� ✥❡❧❞ ♦�❡ ❡�❞ ♦❢

t❤❡ t✐❡✲✐�✳

14) ❈♦♠✁❧❡t❡ r❡✐�st❛t❡♠❡�t ♦❢ t❤❡ r✐✈❡r✴❞✐t❝❤ ❡♠❜❛�❦♠❡�t✳

 

❲✐❞t❤ ♦❢ ✥❛t❡r✥❛② ♠♦r❡ t❤❛� ☎✆ ♠

❋♦r ✁✐✁❡❧✐�❡ ✐�st❛❧❧❛t✐♦� ❛❝r♦ss t❤✐s ✥❛t❡r✥❛② ✥✐❧❧ ❜❡ ❞❡t❛✐❧❡❞ ♦� s❡✁❛r❛t❡

✁r♦❝❡❞✉r❡ ✐❢ s✉❝❤ ❝❛s❡ ♦❝❝✉rs✳

✝✞ ❙✟✠♥✡☛☞✌✍✸✿ ✎✏♣✡✑✑ ✒✡✓✠☛✇✡✏

✂ ❜②✁❛ss ✥❛t❡r✥❛② ✥✐❧❧ ❜❡ ❝♦�str✉❝t❡❞ ✥❤❡r❡ t❤❡ ✥❛t❡r✥❛② ✐s t♦♦ ✥✐❞❡ ♦r

❤❛s ❛ ❧❛r❣❡ ✥❛t❡r ❢❧♦✥ r❛t❡✳

✶✳ ❊①❝❛✈❛t❡ t❤❡ ❜②✁❛ss ✥❛t❡r✥❛② ✥✐t❤ s✐♠✐❧❛r ❞❡✁t❤ ❛�❞ ✥✐❞t❤ ❛s t❤❡

♦r✐❣✐�❛❧ ✥❛t❡r✥❛②✳

☎✳ ✄❤❡ ❜②✁❛ss s❤❛❧❧ �♦t ❜❡ ♦✁❡�❡❞ ❜❡❢♦r❡ ✐t ❤❛s ❜❡❡� ❝♦♠✁❧❡t❡❞ ❧❡❛✈❡ ✶ ♠

✉�❡①❝❛✈❛t❡❞ ♦� ❡❛❝❤ s✐❞❡ t♦ ❜❧♦❝❦ t❤❡ ✥❛t❡r ❢❧♦✥✳

✔✳ ▼❡❛�✥❤✐❧❡ t❤❡ ✁✐✁❡ s✁♦♦❧s ✐s ❜❡✐�❣ ✁r❡✁❛r❡❞ ✐� ❢❛❜r✐❝❛t✐♦� ❛r❡❛✱ �❡❛r

t❤❡ ❝r♦ss✐�❣✳

✹✳ ❲❤❡� t❤❡ ❜②✁❛ss ❡①❝❛✈❛t✐♦� ✐s ❢✐�✐s❤❡❞✱ ♦✁❡� t❤❡ ❜❧♦❝❦ ❜② ❡①❝❛✈❛t✐�❣

t❤❡ r❡♠❛✐�✐�❣ ✶♠ s✁❛❝❡ s♦ t❤❛t t❤❡ ✥❛t❡r ❝❛� ❢❧♦✥ ❜♦t❤ t❤r♦✉❣❤ t❤❡

❜②✁❛ss ❛�❞ ♠❛✐� ✥❛t❡r✥❛②✳

✺✳ Pr♦✈✐❞❡ t❡♠✁♦r❛r② ❡q✉✐✁♠❡�t ❛❝❝❡ss ❛❝r♦ss t❤❡ ✥❛t❡r✥❛② ❛t t❤❡

❞♦✥�str❡❛♠ s✐❞❡ ♦❢ ✥❛t❡r✥❛② ❜② t❤❡ s❛♠❡ ♠❡t❤♦❞ ✥✐t❤ t❡♠✁♦r❛r②

❡q✉✐✁♠❡�t ❛❝❝❡ss s❝❡�❛r✐♦✲✶✳

✻✳ ✕t❛rt tr❡�❝❤ ❡①❝❛✈❛t✐♦� ❢r♦♠ t❤❡ �❡❛r ❡❞❣❡ ♦❢ ✥❛t❡r✥❛② ♦r ♠❛② ❜❡

✁❡r❢♦r♠ ❜② ☎ ❡①❝❛✈❛t♦rs ❛t ❜♦t❤ s✐❞❡✳

✼✳ P❧❛❝❡ t❤❡ ❡①❝❛✈❛t❡❞ s♦✐❧ ❛t t❤❡ ✉✁str❡❛♠ s✐❞❡ ♦❢ ✥❛t❡r✥❛② t♦ ❜❧♦❝❦❛❞❡

t❤❡ ✥❛t❡r ❢❧♦✥✳
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✽� ❲❤❡✁ ✥❛t❡✂ ❢❧♦✥ ❤❛s ✄❡❡✁ ❢✉❧❧② ✄❧♦❝❦❡❞✱ ☎✉♠☎ ♦✉t t❤❡ ✥❛t❡✂ ✆✁s✆❞❡ t❤❡

t✂❡✁❝❤ t❤✂♦✉❣❤ t❤❡ ❞♦✥✁st✂❡❛♠ s✆❞❡ ♦❢ ✥❛t❡✂✥❛② ♦✂ t❤❡ ✄②☎❛ss ✆❢

✁❡❝❡ss❛✂②�

✾� ◆❡①t s❡q✉❡✁❝❡ ✆s ✝✆☎❡ ❧❛②✆✁❣ t❤❛t ✥✆❧❧ ✄❡ ❛s ❡①☎❧❛✆✁❡❞ ✆✁ ♥❝❡✁❛✂✆♦✲✶�

✶✞�✶✶�✸ ❇✟✠✡☛✐☞☞✐✌✍

❚❤❡ ☎✆☎❡ s❤❛❧❧ ✄❡ s✉✂✈❡②❡❞ t♦ ☎✂❡☎❛✂❡ t❤❡ ❛s ✄✉✆❧t ☎♦s✆t✆♦✁ ♦❢ ☎✆☎❡❧✆✁❡� ❚❤❡

✄❛❝❦❢✆❧❧ s❤❛❧❧ ✄❡ ❝♦♠☎❛❝t❡❞ ☎❡✂ ❧❛②❡✂ ✥✆t❤ ✉s❡ ♦❢ ❡①❝❛✈❛t♦✂ ✄✉❝❦❡t� ❚❤❡ s❧✉✂✂②

✭✥❡t ✄❛❝❦❢✆❧❧✎ ✥✆❧❧ ✁♦t ✄❡ ❝♦♠☎❛❝t❡❞�

✶✞�✶✶�✹ ❘✏✐✌✑✒✟✒✏✓✏✌✒

❚❤❡ ❞✆t❝❤✴✂✆✈❡✂ ❝♦✁❞✆t✆♦✁ ♦✂ ❡♠✄❛✁❦♠❡✁t ✥✆❧❧ ✄❡ ✂❡✆✁st❛t❡❞ ❛s ✁❡❛✂ t♦ t❤❡

♦✂✆❣✆✁❛❧ ❝♦✁❞✆t✆♦✁ ❛s ☎♦ss✆✄❧❡� ✔✁ ❝❛s❡ ♦❢ ✂✆✈❡✂✴❞✆t❝❤ ❡♠✄❛✁❦♠❡✁t t❤❡

✂❡✆✁st❛t❡♠❡✁t s❤❛❧❧ ✄❡ ♠❛❞❡ ✆✁ ❛❝❝♦✂❞❛✁❝❡ ✥✆t❤ t❤❡ ✂❡q✉✆✂❡♠❡✁ts ♦❢ t❤❡

✂❡❧❡✈❛✁t ❛✉t❤♦✂✆t②�

✕✖✗✕✖ ●✏✌✏r✟☞ ✘✐✏✙✐✌

❚✆❡✲✆✁ ✥❡❧❞s ❛✂❡ t❤♦s❡ ✥❤✆❝❤ ❞❡❢✆✁❡❞ ❛s ✄❡✆✁❣ ❝❧♦s✉✂❡ ✥❡❧❞s✱ ❝♦✁✁❡❝t✆✁❣ s❡❝t✆♦✁s ♦❢

☎✆☎❡❧✆✁❡ ❛t ❛✂❡❛s s✉❝❤ ❛s ✂✆✈❡✂ ❛✁❞ ✂♦❛❞ ❝✂♦ss✆✁❣✱ s❡❝t✆♦✁❛❧ ✈❛❧✈❡s✱ ❛✁❞ ❛✁② ✄✂❡❛❦ ✆✁ t❤❡

♠❛✆✁❧✆✁❡ ❧❡❢t ✉✁✲✥❡❧❞❡❞ ❢♦✂ ❝♦✁st✂✉❝t✆♦✁ ❤❛✁❞❧❡✲❛✄✆❧✆t② ☎✉✂☎♦s❡�

✶✞�✶✞�✶ Pr✏♣✟r✟✒✐✚✌ ✛✚r✡✑

✜ ❚❤❡ ❛✂❡❛s ✆✁ ✥❤✆❝❤ t❤❡ ☎✆☎❡ ❛✁❞ ♠❛t❡✂✆❛❧s ✥✆❧❧ ✄❡ ☎❧❛❝❡❞ s❤❛❧❧ ✄❡ ❝❧❡❛✁✱

❝♦♠☎❛❝t❡❞ ❛✁❞ ❝❧❡❛✂❡❞ ❢✂♦♠ ❡①✆st✆✁❣ ♦✄st❛❝❧❡s�

✜ ❲❤❡✂❡ t✆❡✲✆✁ ✆s ✂❡q✉✆✂❡❞✱ ✄❡❧❧ ❤♦❧❡s ✥✆❧❧ ☎✂♦✈✆❞❡ s✉❢❢✆❝✆❡✁t s☎❛❝❡ ❢♦✂ t✆❡✲✆✁

❛❝t✆✈✆t✆❡s s✉❝❤ ❛s ✥❡❧❞✆✁❣✱ ✂❛❞✆♦❣✂❛☎❤② t❡st ❛✁❞ ❢✆❡❧❞ ✢♦✆✁t ❝♦❛t✆✁❣�

✜ ❚❤❡ ✄❡❧❧ ❤♦❧❡ s❤❛❧❧ ✄❡ ❦❡☎t ❝♦♠☎❧❡t❡❧② s❛❢❡ ✄② s❧♦☎✆✁❣✴st❡☎☎✆✁❣ t❤❡

❡①❝❛✈❛t✆♦✁�

✜ ❚❤❡ s❧♦☎❡ ♦❢ t❤❡ ✄❡❧❧ ❤♦❧❡ ✥❛❧❧ s❤❛❧❧ ✁♦t ✄❡ st❡❡☎❡✂ t❤❛✁ ✣✵✤ ✆✁ ❤❛✂❞ s♦✆❧✱ ✹✦✵

✆✁ ✁♦✂♠❛❧ s♦✆❧✱ ✸✵✵ ✆✁ s♦❢t s♦✆❧ ❢✂♦♠ ❤♦✂✆✧♦✁t❛❧ ❛①✆s❀ ✥❤❡✁ t❤❡ s❧♦☎❡ ✆s

st❡❡☎❡✂✱ t✂❡✁❝❤ ✄♦① ❢♦✂ t✆❡✲✆✁ s❤❛❧❧ ✄❡ ❢❛✄✂✆❝❛t❡❞ ❛✁❞ ✆✁st❛❧❧❡❞� ❚❤✆s ✥✆❧❧ ❛❧s♦

❞❡☎❡✁❞ ♦✁ s♦✆❧ ❝♦✁❞✆t✆♦✁s�

✜ ❚❤❡ ✄♦tt♦♠ ♦❢ t❤❡ ✄❡❧❧ ❤♦❧❡ ♠❛② ✄❡ s❧♦☎❡❞ t♦ ❞✂❛✆✁ ❣✂♦✉✁❞ ✥❛t❡✂ ❛✥❛②✱ ❛✁❞

❛ ✥❛t❡✂ ❝♦❧❧❡❝t✆♦✁ ☎✆t ✭s✉♠☎✎ ✥✆❧❧ ✄❡ ✆✁st❛❧❧❡❞� ❚❤✆s s✉♠☎ ☎✆t ✥✆❧❧ ❝♦❧❧❡❝t t❤❡

✥❛t❡✂ ✄❡❢♦✂❡ ✄❡✆✁❣ ☎✉♠☎❡❞ ♦✉t�

✜ ❚❤❡ ❡✁t✂② ❛✁❞ ❡❣✂❡ss t♦ ✄❡❧❧ ❤♦❧❡s s❤❛❧❧ ✄❡ ☎✂♦☎❡✂❧② ☎✂❡☎❛✂❡❞� ✝✂♦☎❡✂

☎♦s✆t✆✈❡ ❧❛❞❞❡✂ s❤❛❧❧ ✄❡ ❛✂✂❛✁❣❡❞ ❢♦✂ t❤❡ ❡✁t✂② ♦✂ ❡❣✂❡ss ♦❢ t❤❡ ✥♦✂❦ ❢♦✂❝❡�

❚❤❡ ❧❛❞❞❡✂ s❤❛❧❧ ✄❡ ❛✂✂❛✁❣❡❞ ✆✁ s✉❝❤ ❛ ✥❛② t❤❛t t❤❡ ❧❛❞❞❡✂ ✥♦✁★t ❢❛❧❧ ✥❤✆❧❡ ✆✁

✉s❡�
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� ❆❧❧ ✥❡❧❞✐♥❣ ❡q✉✐♣♠❡♥t ✁❤❛❧❧ ✂❡ ✐♥✁♣❡❝t❡❞ ❛♥❞ ✐♥ ❛ ❣✄✄❞ ❝✄♥❞✐t✐✄♥ ♣r✐✄r t✄

t❤❡ ❝✄♠♠❡♥❝❡♠❡♥t ✄❢ t❤❡ ✥❡❧❞✐♥❣ ❛❝t✐☎✐t②✆ ❆♥② ❝❛❧✐✂r❛t✐✄♥ ✄❢ ✥❡❧❞✐♥❣

❡q✉✐♣♠❡♥t ✁❤❛❧❧ ✂❡ ❞✄♥❡ ♣r✐✄r t✄ t❤❡ ❝✄♠♠❡♥❝❡♠❡♥t ✄❢ ✥❡❧❞✐♥❣ ❛❝t✐☎✐t②✆

✶✝✆✶✝✆✝ ❚✞✟✠■✡ ☛♦☞❦✌

✍✐❡✲✐♥ ✥✄r✎✁ ✥✐❧❧ ✂❡ ♣❡r❢✄r♠❡❞ ✐♥ t❤❡ ❢✄❧❧✄✥✐♥❣ ✄r❞❡r✿

� Pr✐✄r t✄ ✁t❛rt t✐❡✲✐♥ ❛❝t✐☎✐t✐❡✁✱ ❢✄❧❧✄✥✐♥❣ ❛❝t✐☎✐t② ✁❤❛❧❧ ✂❡ ❝✄♥❞✉❝t❡❞✿

✶✆ ❊♥✁✉r❡ t❤❛t PP❊ ✐✁ ❛☎❛✐❧❛✂❧❡ ❛♥❞ ✥✄r♥ ❝✄rr❡❝t❧② ♣r✐✄r t✄ ✁t❛rt ❛♥②

✥✄r✎✐♥❣ ❛❝t✐☎✐t✐❡✁✆

✝✆ P❡r❢✄r♠ Pr❡✲❥✄✂ ♠❡❡t✐♥❣✱ ❛tt❡♥❞❡❞ ✂② ❛❧❧ t❤❡ ♣❡r✁✄♥♥❡❧ ✐♥☎✄❧☎❡❞✆

✸✆ ✍❤❡ ✏✉♣❡r☎✐✁✄r t✄ ❡♥✁✉r❡ t❤❛t ❛❧❧ ✥✄r✎❡r✁ ❤❛☎❡ t❤❡ ❝✄rr❡❝t ✐♥❞✉❝t✐✄♥ ❛♥❞

tr❛✐♥✐♥❣✆

✹✆ ✍❤❡ ✏✉♣❡r☎✐✁✄r ✁❤❛❧❧ ❝❧❡❛r❧② ❡①♣❧❛✐♥ t❤❡ ✥✄r✎ ♣❡r♠✐t ❛♥❞ ❏✏❆ t✄ ❛❧❧

♣❡r✁✄♥♥❡❧ ✐♥☎✄❧☎❡❞ ✐♥ t❤❡ ✥✄r✎✆

✺✆ ❲✄r✎❡r✁ ✥✐❧❧ ♣❛rt✐❝✐♣❛t❡ ✐♥ ✉♣❞❛t✐♥❣ ✄r ♠✄❞✐❢②✐♥❣ t❤❡ ❏✏❆ t✄ ♠❡❡t ❛❝t✉❛❧

✥✄r✎ ❝✄♥❞✐t✐✄♥✁✆

✻✆ ❈❤❡❝✎ t❤❡ ❡q✉✐♣♠❡♥t ❛♥❞ t✄✄❧✁ t✄ ✂❡ ✉✁❡❞❀ ❛♥② ❞❛♠❛❣❡❞ ❡q✉✐♣♠❡♥t

❛♥❞ t✄✄❧✁ ✁❤❛❧❧ ✂❡ t❛❣❣❡❞ ✄r r❡♣❛✐r❡❞ ♣r✐✄r t✄ ✉✁❡✆

✼✆ ✑♥✁t❛❧❧ tr❡♥❝❤ ✂✄① ❢✄r t✐❡✲✐♥ ✥❤❡♥ t❤❡ ✁❧✄♣❡ ✄❢ t✐❡✲✐♥ ♣✐t ✄r ✂❡❧❧ ✐✁ ✁t❡❡♣❡r

t❤❛♥ ❛❧❧✄✥❛✂❧❡ ❛♥❞ ✐♥✁t❛❧❧ ❧❛❞❞❡r ❢✄r ♣❡r✁✄♥♥❡❧ ❡♥tr② ❛♥❞ ❡❣r❡✁✁✱ ❢✐① ✐t t✄

❣r✄✉♥❞ ✄r ✄t❤❡r ♣r✄♣❡r ✁tr✉❝t✉r❡ ❛✂✄☎❡ ❣r✄✉♥❞ t✄ ❡❧✐♠✐♥❛t❡❞ ❧❛❞❞❡r ❢❛❧❧✆

✽✆ ❉✉r✐♥❣ ✍✐❡✲✐♥✱ ♥✄r♠❛❧❧② P❯❋ ✭♣✄❧② ✉r❡t❤❛♥❡ ❢✄❛♠✮ ✥✐❧❧ ✂❡ ❡①♣✄✁❡❞ t✄

❛t♠✄✁♣❤❡r❡✆ P❧❛✁t✐❝ ✁❤❡❡t ✥✐❧❧ ✂❡ ✐♥✁t❛❧❧❡❞ t✄ ❛☎✄✐❞ ✥❛t❡r ✐♥❣r❡✁✁ ✐♥t✄

t❤❡ P❯❋✆

✾✆ ✏❡t✲✉♣ ✂❛rr✐❡r✁✱ ✁✐❣♥❛❣❡✱ ❛♥❞ ✥❛r♥✐♥❣ ✁✐❣♥✁ ❛t ✥✄r✎✐♥❣ ❛r❡❛ ✒ ✁❤❛❧❧ ✂❡

♠❛✐♥t❛✐♥❡❞✆

 

� P❡r❢✄r♠ ❋✐t✲✉♣ ❛♥❞ ✥❡❧❞✐♥❣ ❛✁ ♣❡r ❢✄❧❧✄✥✐♥❣ ✁❡q✉❡♥❝❡✿

✶✆ ◗❈ ✑♥✁♣❡❝t✄r ✭❲❡❧❞✐♥❣ ✑♥✁♣❡❝t✄r✮ ✁❤❛❧❧ ♣❡r❢✄r♠ t❤❡ ♣r❡✲✥❡❧❞✐♥❣

✐♥✁♣❡❝t✐✄♥ ❢✄r t❤❡ ♣✐♣❡ t✄ ✂❡ ✥❡❧❞❡❞ ✭❡♥❞ ♣✐♣❡ ✂❡☎❡❧ ❝✄♥❞✐t✐✄♥ ❛♥❞

❝✄♥❢✐❣✉r❛t✐✄♥✱ ♣✐♣❡ ❝❧❡❛♥♥❡✁✁✱ ♣✐♣❡ r✄✉♥❞♥❡✁✁✱ ❡t❝✆✮ ♣r✐✄r t✄ ❢✐t✲✉♣✆

✝✆ Pr❡♣❛r❡ t❤❡ ❢✐r✁t ♣✐♣❡ ✁❡❝t✐✄♥ ✄♥ ❢✐① ♣✄✁✐t✐✄♥❀ ✐t ♠❛② ❤❛☎❡ ✂❡❡♥ ❢✐①❡❞

✁✐♥❝❡ t❤❡ ♣✐♣❡❧✐♥❡ ✁❡❝t✐✄♥ ❤❛✁ ✂❡❡♥ ✂❛❝✎❢✐❧❧❡❞✆ ❋✄r t❤❡ ♣✐♣❡ ❢❧❡①✐✂✐❧✐t②✱ t❤❡

♣✐♣❡ ✥✐❧❧ ❧❡❛☎❡ ♠✐♥✐♠✉♠ ✄❢ ✹ ❧❡♥❣t❤✁ ✄❢ ♣✐♣❡ ✁❤❛❧❧ ✂❡ ❢r❡❡ t✄ ❤❛☎❡

❢❧❡①✐✂✐❧✐t② ❢✄r t✐❡✲✐♥ ✥❛✁t❡✥✐t❤✄✉t ✂❛❝✎❢✐❧❧✆
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✸� ❆ ✥✁♥✁✥♠✥ ✂✵ ✄✥ ☎✁st❛♥✄❡ ✆✁❧❧ ✝❡ ✥❛✁♥t❛✁♥❡☎ ✝❡t✆❡❡♥ ✝♦tt♦✥ ♦❢ ✞✁✞❡

❛♥☎ t❤❡ ✝♦tt♦✥ ♦❢ t❤❡ tr❡♥✄❤�

✹� ❚❤❡ s❡✄♦♥☎ ✞✁✞❡❧✁♥❡ s❡✄t✁♦♥ ❡♥☎ ✆✁❧❧ ♦✈❡r❧❛✞ ✆✁t❤ t❤❡ ❢✁rst ✞✁✞❡❧✁♥❡

s❡✄t✁♦♥� ▼❡❛s♠r❡ ❛♥☎ ✥❛r❦ ♦♥ t❤❡ s❡✄♦♥☎ ✞✁✞❡❧✁♥❡ s❡✄t✁♦♥ t❤❡ ❛✄t♠❛❧

♦✈❡r❧❛✞ ❧❡♥✟t❤�

✂� ❈♠t t❤❡ ♦✈❡r❧❛✞ s❡✄♦♥☎ ✞✁✞❡❧✁♥❡ s❡✄t✁♦♥ ♠s✁♥✟ ✄♠tt✁♥✟ t♦r✄❤�

✻� ❘❡✲✝❡✈❡❧ t❤❡ ✞✁✞❡ ❡♥☎ ❛♥☎ s✥♦♦t❤ ♠s✁♥✟ ✟r✁♥☎✁♥✟ ✥❛✄❤✁♥❡ ❛❢t❡r ✄♠tt✁♥✟

❛s ✞❡r ✝❡✈❡❧ ✄♦♥❢✁✟♠r❛t✁♦♥ ☎❡❢✁♥❡ ♦♥ ❛✞✞r♦✈❡☎ ✠P❙� ❘❡✲✝❡✈❡❧❡☎ ✞✁✞❡

❡♥☎ s❤❛❧❧ ✝❡ ✟r♦♠♥☎ ❛♥☎ ✝❡✈❡❧ ✄♦♥❢✁✟♠r❛t✁♦♥ s❤❛❧❧ ✝❡ ✁♥ ✄♦✥✞❧✁❛♥✄❡ ✆✁t❤

❛✞✞r♦✈❡☎ ✠P❙�

✼� P❡r❢♦r✥ ❛❧❧ r❡q♠✁r❡☎ ✡❉❚ ♦♥ t❤❡ ❛❢t❡r ✄♠tt✁♥✟ ✞✁✞❡ ❡♥☎ ✝❡✈❡❧ s♠r❢❛✄❡

✭▼P■ ♦r P❚ ❛♥☎ ☛❚✮� ✳❛✥✁♥❛t✁♦♥ ✄❤❡✄❦ s❤❛❧❧ ✝❡ ✄♦♥☎♠✄t❡☎ t♦ ❛ ❧❡♥✟t❤ ♦❢

✶✵✵ ✥✥ ❢r♦✥ ✞✁✞❡ ❡♥☎�

✽� ❋✁t✲♠✞ t❤❡ s❡✄♦♥☎ ✞✁✞❡❧✁♥❡ t♦ ❢✁rst ✞✁✞❡❧✁♥❡ s❡✄t✁♦♥ ♠s✁♥✟ s✁☎❡ ✝♦♦✥ ❛❢t❡r

✡❉❚ r❡s♠❧t ❛✄✄❡✞t❡☎�

✾� ❋✁① ✝♦t❤ ✞✁✞❡❧✁♥❡ s❡✄t✁♦♥s ✁♥ ✞❧❛✄❡ ♠s✁♥✟ ❡①t❡r♥❛❧ ✄❧❛✥✞�

✶✵� ◗❈ ■♥s✞❡✄t♦r ✭✠❡❧☎✁♥✟ ■♥s✞❡✄t♦r✮ s❤❛❧❧ ✝❡ ✁♥s✞❡✄t✁♥✟ t❤❡ ❢✁♥❛❧ ✞✁✞❡ ❢✁t✲♠✞

✞r✁♦r t♦ st❛rt ✆❡❧☎✁♥✟�

✶✶� Pr❡✲❤❡❛t s❤❛❧❧ ✝❡ ✞❡r❢♦r✥❡☎ ♠s✁♥✟ ✳P● ❤❡❛t✁♥✟ t♦r✄❤ ♠♥t✁❧ t❤❡ ✞✁✞❡

s♠r❢❛✄❡ ❛✄❤✁❡✈❡ r❡q♠✁r❡☎ t❡✥✞❡r❛t♠r❡ ☎❡❢✁♥❡☎ ♦♥ ❛✞✞r♦✈❡☎ ✠P❙� Pr❡✲

❤❡❛t s❤❛❧❧ ✝❡ ✞❡r❢♦r✥❡☎ ❡✈❡♥❧② ♦♥ ✄✁r✄♠✥❢❡r❡♥t✁❛❧ ❛♥☎ s❤❛❧❧ ✝❡ ✁♥ ❧✁♥❡

✆✁t❤ ❛✞✞r♦✈❡☎ ✠P❙�

✶☞� P❡r❢♦r✥ ✞✁✞❡ ✆❡❧☎✁♥✟ ❛❢t❡r ✞r❡✲❤❡❛t ❢✁♥✁s❤❡☎ ✭r♦♦t ✞❛ss✌ ❤♦t ✞❛ss✌ ❢✁❧❧❡r

✞❛ss ❛♥☎ ❢✁♥❛❧ ✞❛ss✮�

✶✸� ❉♠r✁♥✟ ✆❡❧☎✁♥✟✌ ✠❡❧☎✁♥✟ ■♥s✞❡✄t♦r s❤❛❧❧ ✁♥s✞❡✄t ❡✈❡r② ✆❡❧☎ ❧❛②❡r t♦

r❡☎♠✄❡ ❛♥② ✞♦ss✁✝❧❡ ✆❡❧☎ ☎❡❢❡✄ts�

✶✹� ❈♦✥✞❧❡t❡☎ ✆❡❧☎ ✍♦✁♥t s❤❛❧❧ ✝❡ ✡❉❚ t❡st❡☎�

✶✂� ❘❛☎✁♦✟r❛✞❤② s❤❛❧❧ ✝❡ ✞❡r❢♦r✥❡☎ ❛♥☎ r❡✈✁❡✆❡☎ ✝② ❈P▼ ❛♥☎ ❈✳■✎✡❚

✆❡❧☎✁♥✟ ✁♥s✞❡✄t♦rs�

✶✻� ✠❡❧☎✁♥✟ ■♥s✞❡✄t♦r s❤❛❧❧ ✁♥❢♦r✥ t♦ t❤❡ t✁❡✲✁♥ ❙♠✞❡r✈✁s♦r ❢♦r t❤❡ r❡s♠❧t ♦❢

✡❉❚ ✭❛✄✄❡✞t❡☎ ♦r ♥♦t ❛✄✄❡✞t❡☎✮ ❢♦r ❢♠rt❤❡r ✄♦♥str♠✄t✁♦♥ ✞r♦✄❡ss s♠✄❤ ❛s

✆❡❧☎✁♥✟ r❡✞❛✁r ✭✁❢ ❛♥② ✆❡❧☎ ☎❡❢❡✄t✮✌ ❢✁❡❧☎ ✍♦✁♥t ✄♦❛t✁♥✟✌ ✝❛✄❦❢✁❧❧✁♥✟✌ ❡t✄�

✏ ❆t t❤❡ ❡♥☎ ♦❢ t❤❡ s❤✁❢t✌ ✞❧❛✄❡ ❛❧❧ t❤❡ ❡q♠✁✞✥❡♥t ❛♥☎ t♦♦❧s ♦♥ ✞r♦✞❡r ❛♥☎ t✁☎②

✞♦s✁t✁♦♥ ♦♥ s✁t❡�

✏ ❆t t❤❡ ❡♥☎ ♦❢ ✆♦r❦☎❛②✌ ❛❧❧ ❡q♠✁✞✥❡♥t ❛♥☎ t♦♦❧s s❤❛❧❧ ✝❡ ♦r✟❛♥✁✐❡☎✌

s❤♠t☎♦✆♥ ❛♥☎ s❡✄♠r❡☎�
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� ❙✉♣❡✁✈✐s♦✁ s❤❛❧❧ s✉❜♠✐t t❤❡ ♣✁♦❣✁❡ss ✁❡♣♦✁t ♦✁ ✥♦❝✉♠❡✂t t♦ ✄☎ ✐✂s♣❡❝t♦✁ ✆♦✁

✆✉✁t❤❡✁ ✥❛t❛ ♣✁♦❝❡ss✳ ✝❛✐❧② ✁❡♣♦✁t s❤❛❧❧ ❜❡ s✉❜♠✐tt❡✥ t♦ ☎▲■❊✞❚ ❛✆t❡✁ t❤❡

❛♣♣✁♦✈❛❧ ✆✁♦♠ ☎▲■❊✞❚ ❲❡❧✥✐✂❣ ■✂s♣❡❝t♦✁ ❛✂✥ t❤✐✁✥ ♣❛✁t② ✐✂s♣❡❝t♦✁s✳

� ❙❡❝✉✁✐t② ♣❛t✁♦❧s ✟✐❧❧ ❜❡ ✉s❡✥ t♦ ✠❡❡♣ t❤❡ ✟♦✁✠✐✂❣ ❛✁❡❛ ✆✁❡❡ ✆✁♦♠ ✂♦✂✲

❛✉t❤♦✁✐③❡✥ ♣❡✁s♦✂s ❛✂✥ ❧♦❝❛❧ ❝♦♠♠✉✂✐t② ❛✂✥ t♦ ♣✁♦✈✐✥❡ s❡❝✉✁✐t② ✆♦✁

❡✡✉✐♣♠❡✂t ❛✂✥ t♦♦❧s✳

✶☛✳✶☛✳✸ ☞✌✍✎✏♥ ✑✍✒❞✌♥✓

� ❘✔✔✕ ✖✗✘✘

❚❤❡ ✙♦♦t ♣❛ss s❤❛❧❧ ❜❡ ❡✚❡❝✉t❡✥ ❛❝❝♦✁✥✐✂❣ t♦ t❤❡ ✁❡❧❡✈❛✂t ❛♣♣✁♦✈❡✥ ❲P❙✳ ❆❧❧

st❛✁ts ❛✂✥ st♦♣s ✐✂ t❤❡ ✁♦♦t ♣❛ss s❤❛❧❧ ❜❡ ❣✁♦✉✂✥ t♦ ❛ s♠♦♦t❤ t❛♣❡✁ ♣✁✐♦✁ t♦

t❤❡ ❝♦✂t✐✂✉❛t✐♦✂ ♦✆ ✟❡❧✥✐✂❣✳

� ❍✔✕ ✖✗✘✘

❚❤❡ ✛♦t ♣❛ss s❤❛❧❧ ✂♦✁♠❛❧❧② ❜❡ ❛♣♣❧✐❡✥ ❛s s♦♦✂ ❛s ♣♦ss✐❜❧❡ ❛✆t❡✁ t❤❡ ✁♦♦t ❤❛s

❜❡❡✂ ✟❡❧✥❡✥ ✜❜✉t ✂♦ ❧❛t❡✁ t❤❛✂ t❤❡ t✐♠❡ ❧✐♠✐t ❣✐✈❡✂ ✐✂ t❤❡ ✁❡❧❡✈❛✂t ❲P❙✢✳

❊❛❝❤ ♣❛ss ♦✆ ✟❡❧✥ ♠❡t❛❧ s❤❛❧❧ ❜❡ ❝❧❡❛✂❡✥ ❜❡✆♦✁❡ ❛ ✆✉✁t❤❡✁ ♣❛ss ✐s ❛♣♣❧✐❡✥✳

❱✐s✐❜❧❡ ✥❡✆❡❝ts s❤❛❧❧ ❜❡ ✁❡♠♦✈❡✥ ❜② ✟✐✁❡ ❜✁✉s❤ ♦✁ ❣✁✐✂✥✐✂❣✳

❚❤❡ ✥❡❣✁❡❡ ♦✆ ❝♦♠♣❧❡t❡✂❡ss ♦✆ ❛ ✟❡❧✥ ♣✁✐♦✁ t♦ ✁❡♠♦✈❛❧ ♦✆ ❧✐✂❡ ✉♣ ❝❧❛♠♣s ✐s

s♣❡❝✐✆✐❡✥ ✐✂ t❤❡ ❲❡❧✥✐✂❣ P✁♦❝❡✥✉✁❡ ❙♣❡❝✐✆✐❝❛t✐♦✂ ✜❲P❙✢✳

� ❋✌✒✒✍✣ ✗♥❞ ✤✌♥✗✒ ✖✗✘✘

P✁✐♦✁ t♦ ❧❛②✐✂❣ ❛ ✆✐❧❧❡✁ ♦✁ ❝❛♣ ❜❡❛✥✱ t❤❡ ♣✁❡✈✐♦✉s ❜❡❛✥ s❤❛❧❧ ❜❡ ❜✁✉s❤❡✥ ♦✁

❧✐❣❤t❧② ❣✁♦✉✂✥✳ ❊❛❝❤ ♣❛ss s❤❛❧❧ ❜❡ ❝♦♠♣❧❡t❡✥ ❛✁♦✉✂✥ t❤❡ ✟❤♦❧❡

❝✐✁❝✉♠✆❡✁❡✂❝❡ ❜❡✆♦✁❡ t❤❡ ✂❡✚t ♣❛ss ✐s st❛✁t❡✥✳ ❚❤❡ ✂✉♠❜❡✁ ♦✆ ❜❡❛✥s ♦✂ ❜♦t❤

✟❡❧✥ s❡❝t✐♦✂ s❤❛❧❧ ❜❡ s❛♠❡✱ s♦ t❤❛t t❤❡ ❝♦♠♣❧❡t❡✥ ✟❡❧✥ ❤❛✈❡ ❛ s✉❜st❛✂t✐❛❧❧②

✉✂✐✆♦✁♠ ❝✁♦ss s❡❝t✐♦✂ ❛✁♦✉✂✥ t❤❡ ❡✂t✐✁❡ ❝✐✁❝✉♠✆❡✁❡✂❝❡ ♦✆ t❤❡ ♣✐♣❡✳

✶☛✳✶☛✳✹ ✏♥✘✖✍✦✕✌✔♥ ✗♥❞ ☞✍✘✕✌♥✓

❆❧❧ ✐✂s♣❡❝t✐♦✂ ❛✂✥ t❡st ✆♦✁ t✐❡✲✐✂ s❤❛❧❧ ❜❡ ❝♦♠♣❧② ✟✐t❤ t❤❡ ✐✂s♣❡❝t✐♦✂ ❛✂✥ t❡st

✁❡✡✉✐✁❡♠❡✂t ✥❡✆✐✂❡✥ ♦✂ ☎♦✂st✁✉❝t✐♦✂ ■✂s♣❡❝t✐♦✂ ❛✂✥ ❚❡st P❧❛✂✳

❲❡❧✥✐✂❣ ✐✂s♣❡❝t✐♦✂ ✟✐❧❧ ❜❡ ♣❡✁✆♦✁♠❡✥ ✥✉✁✐✂❣ ❛❧❧ t❤❡ ✟❡❧✥✐✂❣ ❛❝t✐✈✐t② ✐✂❝❧✉✥✐✂❣

✟❡❧✥✐✂❣ ♣✁❡♣❛✁❛t✐♦✂ ❛❝t✐✈✐t②✳ ✄✉❛❧✐✆✐❡✥ ✟❡❧✥✐✂❣ ✐✂s♣❡❝t♦✁ s❤❛❧❧ ❜❡ ❡✂❣❛❣❡✥ t♦

❝❛✁✁②✲♦✉t t❤❡ ✟❡❧✥✐✂❣ ✐✂s♣❡❝t✐♦✂✳

✧★✩✧✪ ❈✔✒❞ ✫✍♥❞✌♥✓

✝✐✁❡❝t✐♦✂ ❝❤❛✂❣❡s t♦ ❝♦♠♣❧② ✟✐t❤ t❤❡ ♣✐♣❡❧✐✂❡ ❛❧✐❣✂♠❡✂t s❤❛❧❧ ❜❡ ❛❝❝♦♠♣❧✐s❤❡✥ ✉s✐✂❣

❜❡✂✥s ✆♦✁♠❡✥ ✉s✐✂❣ t❤❡ ❝♦❧✥ ❜❡✂✥ ♠❡t❤♦✥✳ ☎♦❧✥ ✬✐❡❧✥ ✭❡✂✥s s❤❛❧❧ ❜❡ ❝♦✂✥✉❝t❡✥ ❜② ☎P✮

❛✂✥ s❤❛❧❧ ❝♦♠♣❧② ✟✐t❤ t❤❡ ✁❡✡✉✐✁❡♠❡✂ts ♦✆ ❆❙✮❊ ✭✸✶✳✹✳ ☎P✮ ✟✐❧❧ ♣❡✁✆♦✁♠ ❝♦❧✥ ❜❡✂✥ ❛t

▲❛② ✥♦✟✂ ❛✁❡❛ ❛✂✥ ✉s❡ ✶ ❜❡✂✥✐✂❣ ♠❛❝❤✐✂❡✳
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❆ ✥❡�❞✐�❣ ✁✉r✈❡✂ ✁❤❛❧❧ ✥❡ ❝♦�❞✉❝t❡❞ ❛✁ ✁♦♦� ❛✁ ✄r❛❝t✐❝❛❧ ❛❢t❡r ❣r❛❞✐�❣ ✐✁ ❝♦♠✄❧❡t❡❞✳ ❚❤❡

❢♦❧❧♦✇✐�❣ ✐t❡♠✁ ✁❤❛❧❧ ✥❡ ♠❛r❦❡❞ ❞✉r✐�❣ t❤❡ ✁✉r✈❡✂✿ ✄✐✄❡ ❝❡�t❡r✱ ✁t❛rt✁ ✄♦✐�t ♦❢ ✥❡�❞✐�❣✱

❛�❞ ✇❡❧❞✐�❣ ✁❡❛♠✳

❉✉r✐�❣ ❝♦�✁tr✉❝t✐♦�✱ ✄✐✄❡ ♠❛✂ ✥❡ ❢❧❡☎❡❞ ❢♦r ✐�✁t❛❧❧❛t✐♦� ✄✉r✄♦✁❡✁ t♦ ❛ r❛❞✐✉✁ ♦❢ ❝✉r✈❛t✉r❡

❛t t❤❡✐r �❛t✉r❛❧ ✥❡�❞ ❛�❣❧❡✳

❈P▼ ✁❤❛❧❧ ✁✉✥♠✐t ✥❡�❞✐�❣ ✆✉❛❧✐❢✐❝❛t✐♦�✴✥❡�❞✐�❣ ✄r♦❝❡❞✉r❡ ❛�❞ ❝❛❧❝✉❧❛t✐♦� ♦❢ ♠❛☎✐♠✉♠

✥❡�❞✐�❣ ❛�❣❧❡ ❢♦r ❈▲■✝◆❚ ❛✄✄r♦✈❛❧✳

Pr✐♦r t♦ ✁✐t❡ ❢✐❡❧❞ ✥❡�❞✐�❣✱ ❛ ✞❇❡�❞ ✟✉❛❧✐❢✐❝❛t✐♦� ❚❡✁t ✠❇✟❚◗➈ ✁❤❛❧❧ ✥❡ ❝♦�❞✉❝t❡❞ ♦� ✄✐✄❡

t❤❛t ✐✁ t♦ ✥❡ ✉t✐❧✐✡❡❞ ✐� t❤❡ ✐�✁t❛❧❧❛t✐♦� ♦❢ t❤❡ ✇♦r❦✁✳ ❆ ♠✐�✐♠✉♠ ♦❢ ☛✳✵ ♠❡t❡r ♦❢ ✁tr❛✐❣❤t

✄✐✄❡ ✁❤❛❧❧ ✥❡ ❧❡❢t ❛t ❡�❞✁ ♦❢ ✄✐✄❡ ☞♦✐�t✁✳ ❚❤❡ ❇✟❚ ✇✐❧❧ ✥❡ ✄❡r❢♦r♠❡❞ ❛t t❡♠✄♦r❛r✂ ❧❛✂✲

❞♦✇� ❛r❡❛ ✄r✐♦r t♦ ✁t❛rt t❤❡ ✥❡�❞ ✄r♦❞✉❝t✐♦�✳

✶☛✳✶✌✳✶ ✍✎♥✏✑♥✒ ✓✔✕✖✑✗✑✘✕✙✑✚♥ ✛✎s✙ ✭✍✓✛✜

❚❤❡ ❇✟❚ ✁❤❛❧❧ ✥❡ ✄❡r❢♦r♠❡❞ ❢♦r ♦�❡ ❧✐�❡ ✄✐✄❡ ☞♦✐�t t♦ t❤❡ ♠❛☎✐♠✉♠ ✥❡�❞ ❞❡❣r❡❡

✠✉✄ t♦ ✶✽✢◗✳ ❚❤❡ ❇✟❚ ✁❤❛❧❧ ✥❡ ✄❡r❢♦r♠❡❞ t♦ ✆✉❛❧✐❢✂ t❤❡ ✄r♦❝❡❞✉r❡ ✄r✐♦r t♦ ✁t❛rt ♦❢

❢✉❧❧ ❝♦❧❞ ✥❡�❞ ✄r♦❞✉❝t✐♦�✳❆ ❈▲■✝◆❚ r❡✄r❡✁❡�t❛t✐✈❡ ✇✐❧❧ ✇✐t�❡✁✁ t❤❡ ❇✟❚ ❛�❞

t❡✁t✐�❣ ❛❝t✐✈✐t✂✳

 

❚❤❡ ♠✐�✐♠✉♠ r❛❞✐✉✁ ♦❢ ❛ ❝♦❧❞ ✥❡�❞ ✁❤❛❧❧ ✥❡ ✣✵❉ r❛❞✐✉✁ ♦❢ ❛r❝ ❛�❞✴♦r ♠❛☎✐♠✉♠

✥❡�❞ ❛�❣❧❡ ✶✽✢ ❢♦r ✶✻ ✐�❝❤ ❞✐❛♠❡t❡r ✐� ✽ ♠ ❝♦❧❞ ✥❡�❞✐�❣ ❛r❝ ❧❡�❣t❤ ✠✁✉✥tr❛❝t❡❞

☛♠ ♦❢ ✥♦t❤ ✁tr❛✐❣❤t ✄✐✄❡✲❡�❞✁ ❢r♦♠ ❛ ✶☛♠ ✄✐✄❡ ✠✁❡❡ ❢✐❣✉r❡ ♦� �❡☎t ✄❛❣❡◗✳ ❚❤❡

♠❛☎✐♠✉♠ ❞❡❣r❡❡ ✐✁ ❛❧✁♦ ✁✉✥☞❡❝t t♦ t❤❡ ❝❛✄❛❝✐t✂ ♦❢ t❤❡ ✥❡�❞✐�❣ ♠❛❝❤✐�❡✳ ❚❤❡

✁❤♦✄ ❞r❛✇✐�❣✁ ✇✐❧❧ ✥❡ ✄r♦✈✐❞❡❞ ✥❡❢♦r❡ ❛❝t✐✈✐t✐❡✁ ✁t❛rt ❛t ✁✐t❡✳

❚❤❡ ❢♦❧❧♦✇✐�❣ ❡✁✁❡�t✐❛❧ ✈❛r✐❛✥❧❡✁ ✁❤❛❧❧ ✥❡ ❛✄✄❧✐❡❞ ❛�❞ ❧✐✁t❡❞ ✐� t❤❡ ❇❡�❞✐�❣

✟✉❛❧✐❢✐❝❛t✐♦� ❚❡✁t ✠❇✟❚◗✿

▼❛t❡r✐❛❧ ▼❛t❡r✐❛❧ ✁t❛�❞❛r❞ ❛�❞ ✤r❛❞❡

❚✂✄❡ ♦❢ P✐✄❡ ❙✄✐r❛❧ ✦❡❧❞❡❞ ✄✐✄❡
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❇❡�❞ ✥❛❞✐✉s ❖�❡ ✁❛❞✐✉s ✂✉❛❧✐✄✐❡s ❛❧❧ ❧❛✁❣❡✁ ✁❛❞✐✐

❉✐❛♠❡t❡✁ ☎❉✮ ❆�② ✆❤❛�❣❡ ✐� ❞✐❛♠❡t❡✁

❲❛❧❧ t❤✐✆❦�❡ss ☎t✮ ❆�② ✆❤❛�❣❡ ✐� ✝❛❧❧ t❤✐✆❦�❡ss

❚②♣❡ ✞✄

❊✂✉✐♣♠❡�t ❉❡t❛✐❧s ✞✄ ❊✂✉✐♣♠❡�t ❛�❞ ❛�② ✆❤❛�❣❡ ■� ❡✂✉✐♣♠❡�t

 

❉✉✁✐�❣ t❤❡ ❇◗❚✟ ◗✠ ✐�s♣❡✆t✞✁ s❤❛❧❧ ✆❤❡✆❦ ❛�❞ ✁❡✆✞✁❞ t❤❡ ✄✞❧❧✞✝✐�❣ ✄❛✆t✞✁s✿

✡ P✐♣❡ ☛✞✳

✡ ❉✐❛♠❡t❡✁ ✞✄ ♣✐♣❡

✡ ❲❛❧❧ t❤✐✆❦�❡ss ☎s❤❛❧❧ ☞❡ ❣✁❡❛t❡✁ t❤❛� ✠▲■❊☛❚ s♣❡✆✐✄✐✆❛t✐✞� ♠✐�✐♠✉♠ ❧✐�❡ ♣✐♣❡

✝❛❧❧ t❤✐✆❦�❡ss✮ ➊ ❆✄t❡✁ ❛�❞ ☞❡✄✞✁❡ ❇❡�❞✐�❣ ❡✈❡✁② ✌✍ ✆♠

✡ ❚❤✐✆❦�❡ss ✞✄ ❊①t❡✁�❛❧ ✠✞❛t✐�❣ ❛�❞ ✐�s✉❧❛t✐✞�✳

✡ P✐♣❡ ▲❡�❣t❤✳

✡ ❚②♣❡ ✞✄ ❇❡�❞✐�❣ ▼❛✆❤✐�❡✳

✡ ❇❡�❞✐�❣ ❉❛t❛✳

✡ ❇❡�❞ ■�✆✁❡♠❡�t ☎❞❡❣✁❡❡✮✳

✡ P✉❧❧ ▼❡❛s✉✁❡♠❡�t ☎❇❡�❞ ♠❛✁❦ ✞✁ s❡❣♠❡�t ❧❡�❣t❤✟ ✐� ♠♠✮✳

✡ ■�s✉❧❛t✐✞� ✆✞�❞✐t✐✞� ☎✈✐s✉❛❧ ✆❤❡✆❦✮

✡ ❇❡�❞ ■�✆✁❡♠❡�t ☎❉❡❣✁❡❡✮ ✉�❞❡✁ ☞❡�❞✐�❣ ✄✞✁✆❡ ❛�❞ ❛✄t❡✁ ✁❡❧❛①❛t✐✞� ✞✄

☞❡�❞✐�❣ ✄✞✁✆❡✎ ❛�❞

❆✄t❡✁ ❇◗❚✟ t❤❡ ✐�s✉❧❛t✐✞� s❤❛❧❧ ☞❡ ✐�s♣❡✆t❡❞ ✈✐s✉❛❧❧② ❛�❞ ☞② ♠❡✆❤❛�✐✆❛❧ t❡st ☎s❡❡

s❡✆t✐✞� ✏✻✳✑✮✳ ❚❤❡ ✈✐s✉❛❧ ✆❤❡✆❦ s❤❛❧❧ ✁❡✈❡❛❧ �✞ ❞❡✄❡✆t✟ ✆✁❛✆❦ ✞✁ ✝✁✐�❦❧❡ ✞� t❤❡

♣✐♣❡✳ ❚❤❡ ✐�s✉❧❛t✐✞� ✝✐❧❧ ☞❡ ✁❡♠✞✈❡❞ t✞ s❤✞✝ t❤❛t �✞ ✝✁✐�❦❧❡ ❛�❞ �✞ ✞✈❛❧✐t②✟ ❛�❞

�✞ ❞❡✄✞✁♠❛t✐✞� ❡①✐st t❤❛t ✐s ♠✞✁❡ t❤❛� ✷✳✌✪ ❛t t❤❡ ♣✐♣❡ ☞❡�❞✳

P✐♣❡s ✝❤✐✆❤ ❤❛✈❡ ✝✁✐�❦❧❡s ✞✁ ☞✉✆❦❧❡s ❛✄t❡✁ ☞❡�❞✐�❣ ✝✐❧❧ ☞❡ ✁❡✒❡✆t❡❞✳ ☛✞ ❛tt❡♠♣t

s❤❛❧❧ ☞❡ ♠❛❞❡ ☞② t❤❡ ✠✞�t✁❛✆t✞✁ t✞ ✁❡♣❛✐✁ s✉✆❤ ❞❛♠❛❣❡ ☞② ❛�② ♠❡t❤✞❞✳ ✓✐s✐☞❧❡

s✐❣�s s✉✆❤ ❛s ✔❉❖☛✕❚ ✖❙❊➈ s❤❛❧❧ ☞❡ ♠❛✁❦❡❞ ✆❧❡❛✁❧② ✞� t❤❡ ❞❛♠❛❣❡❞ ☞❡�❞s✳ ❚❤❡

✁❡✒❡✆t❡❞ ☞❡�❞s s❤❛❧❧ ☞❡ ✂✉❛✁❛�t✐�❡❞✳

❚❤❡ ❣❛✉❣✐�❣ ♣❧❛t❡ ✞✄ ✗✼✳✌✪ ✐�s✐❞❡ ❞✐❛♠❡t❡✁ s❤❛❧❧ ☞❡ ✄❛☞✁✐✆❛t❡❞ ✐� ✞✁❞❡✁ t✞

✐�s♣❡✆t t❤❡ ✁✞✉�❞�❡ss ✞✄ ♣✐♣❡✳ ❖✈❛❧✐t② ✞✄ ☞❡�❞ ♣✐♣❡ s❤❛❧❧ �✞t ❡①✆❡❡❞ ✷✳✌✪✳

✏✷✳✏✶✳✷ ✘✙q✚✙♥❝✙ ✛❢ ✜✙♥✢✣♥✤ ✦✚✧★✣❢✣❝✧✩✣✛♥ ✫✙✬✩

✏✳ ▼❛✁❦ t❤❡ ♣✐♣❡ ❛s ☞❡❧✞✝ s❦❡t✆❤✳
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✷� ▲✐❢t t❤❡ ♣✐♣❡ ❜② ✥r❛♥❡ ✁r ✂✐❞❡ ❜✁✁♠ ✭✂❡❡ ✄✐❢t✐♥❣ ✂❦❡t✥❤ ✁♥ ❛tt✥❤❛♠❡♥t✲✷✮ ❛♥❞

♣✁✂✐t✐✁♥ ✁♥ t❤❡ ❜❡♥❞✐♥❣ ♠❛✥❤✐♥❡ ❛♥❞ ✐♥✂❡rt t❤❡ ✐♥t❡r♥❛✄ ♠❛♥❞r❡✄ ✁♥t✁ t❤❡

♣✐♣❡�

✸� ❯✂❡ ❤②❞r❛✉✄✐✥❛✄✄② ❞r✐☎❡♥ ✆✐♥✥❤ t✁ ♠✁☎❡ t❤❡ ♣✐♣❡ t❤r✁✉❣❤ t❤❡ ♠❛✥❤✐♥❡� ✝❤❡

♣✐♣❡ ✆✐✄✄ ♠✁☎❡ ❡❛✂✐✄② ✁♥ t❤❡ ✥✁♥t✁✉r❡❞ r✁✄✄❡r✂� ■♥✂❡rt t❤❡ ♣✐♣❡ t✁ ♠❛r❦

♥✉♠❜❡r ✞�

✹� ❈❤❡✥❦ t❤❡ ♣✐♣❡ ♣✁✂✐t✐✁♥ ♣r✐✁r t✁ ✂t❛rt ❜❡♥❞✐♥❣ ✁♣❡r❛t✐✁♥ ✭✐♥✥✄✉❞✐♥❣ t❤❡ ♣✐♣❡

✄❡☎❡✄ ✥❤❡✥❦✮�

✺� ❙t❛rt ❜❡♥❞✐♥❣ ✁♣❡r❛t✐✁♥� ✳✐r✂t✱ ✁♥ t❤❡ ♠❛r❦ ♥✉♠❜❡r ✞✱ ❜❡♥❞✐♥❣ ♠❛✥❤✐♥❡ ✆✐✄✄

✐♥❥❡✥t ✞ ❞❡❣�

✻� ❈❤❡✥❦ ☎✐✂✉❛✄ ❍❉✟✠ ✥✁❛t✐♥❣✱ ✐❢ t❤❡r❡ ❛r❡ ♥✁ ❞❛♠❛❣❡ t❤❡♥ ✥✁♥t✐♥✉❡ t✁ t❤❡

♠❛r❦ ♥✉♠❜❡r ✷�

✼� ■♥❥❡✥t t❤❡ ♣✐♣❡ ✞ ❞❡❣ ❛♥❞ ✥❤❡✥❦ ☎✐✂✉❛✄ ❍❉✟✠ ✥✁❛t✐♥❣✱ ✐❢ t❤❡r❡ ❛r❡ ♥✁ ❞❛♠❛❣❡

t❤❡♥ ✥✁♥t✐♥✉❡ t✁ t❤❡ ♥❡①t ♠❛r❦ ♥✉♠❜❡r ✉♥t✐✄ ❛✄✄ ♠❛r❦ ✐♥❥❡✥t❡❞ ✭❢✉✄✄ ✞✺

❞❡❣r❡❡✂ ❜❡♥❞✮ t❤❡♥ ✂❦✐♣ t✁ ❙❡✡✉❡♥✥❡ ♥✉♠❜❡r ✞✷� ✟❡r❢✁r♠ ☎✐✂✉❛✄ ❍❉✟✠

✥✁❛t✐♥❣ ✐♥✂♣❡✥t✐✁♥ ✁♥ ❡☎❡r② ❜❡♥❞ ✐♥✥r❡♠❡♥t ✭✐♥❥❡✥t✐✁♥✮�

✽� ■♥ ✥❛✂❡ ✁❢ t❤❡ ❍❉✟✠ ✥✁❛t✐♥❣ ❞❛♠❛❣❡ ✐✂ ✁✥✥✉r✂ ❞✉r✐♥❣ ❜❡♥❞ ✐♥❥❡✥t✐✁♥ ✭❡①� ❛t

t❤❡ ♠❛r❦ ♥✉♠❜❡r ✞ ✁r ❢✐r✂t ✐♥❥❡✥t✐✁♥✮✱ t❤❡ ❜❡♥❞ ✆✐✄✄ ❜❡ ✥✁♥t✐♥✉❡❞ ✉♥t✐✄ t❤❡

♠❛r❦ ♥✉♠❜❡r ✹ ✁r ✺ ✐♥❥❡✥t✐✁♥ t✁ ❡♥✂✉r❡ t❤❛t t❤❡ ❞❛♠❛❣❡❞ ✐✂ ✂t✐✄✄ ✁✥✥✉r✂ ✁r

♥✁t ✆❤✐✄❡ ♣❡r❢✁r♠ ✞ ❞❡❣ ❜❡♥❞ ✐♥❥❡✥t✐✁♥ ♣❡r ♠❛r❦ ♥✉♠❜❡r�

✾� ■❢ t❤❡ ❍❉✟✠ ✥✁❛t✐♥❣ ❞❛♠❛❣❡ ✐✂ ✂t✐✄✄ ✁✥✥✉r✂ ✆❤✐✄❡ ♣❡r❢✁r♠ ✞ ❞❡❣ ❜❡♥❞
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✠❤✞ ✠✞✌✠✔✏❣ ✍✎✠✔✈✔✠②✁ ✙❤✞ ☛✞✎❤✍✏✔✎✍❧ ✠✞✌✠✔✏❣ ✇✔❧❧ ☞✞ ✗✞✡✕✝✡☛✞✓ ✝✏ ★✩✙ ✝✏❧②✁

✘✎✎✞✗✠✍✏✎✞ ✎✡✔✠✞✡✔✍ ✌❤✍❧❧ ☞✞ ✍✌ ✕✝✡ ✠❤✞ ✗✍✡✞✏✠ ✗✔✗✞ ✇✔✠❤ ✠❤✞ ✕✝❧❧✝✇✔✏❣ ✞✟✎✞✗✠✔✝✏✌✿

✳ ❊❧✝✏❣✍✠✔✝✏ ✌❤✍❧❧ ✏✝✠ ✞✟✎✞✞✓ ✺✪✁

✳ ✑✍✡✓✏✞✌✌ ✈✍❧✉✞✌ ✌❤✍❧❧ ☞✞ ☛✍✟✔☛✉☛ �✵ ✑✧❈✁
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✶�✁✶✂✁✻ ❲❛✄❡r ✥✄♦☎ ✆❡s✄

❆t t❤✝ ✝✞❞ ✟❢ t❤✝ ✠✝✞❞ ♣✐♣✝ ✐✞✡✉❧☛t✐✟✞✱ t❤✐✡ ✡❤☛❧❧ ✠✝ ♣✝☞❢✟☞♠✝❞ ✐✞ t❤✝ ✡☛♠✝

♠✝t❤✟❞ ✌✐t❤ ✌☛t✝☞ ✡t✟♣ t✝✡t✐✞❣ ❢✟☞ ✡t☞☛✐❣❤t✲❧✐✞✝ ♣✐♣✝ ✐✞✡✉❧☛t✐✟✞ ✌❤✐❧✝ ✐t

❢☛✠☞✐❝☛t✐✟✞✁ ✳☞✝✡✡✉☞✝ t✝✡t ✌✐❧❧ ✠✝ ♣✝☞❢✟☞♠✝❞ ✌✐t❤ ✍ ♣✡✐ ✉✡✐✞❣ ✠✟tt❧✝ ✟①✎❣✝✞ ☛✞❞

❝❤✝❝❦ ✌✐t❤ ✠✉✠✠❧✝ t✝✡t ✟✞ t❤✝ ✡✉☞❢☛❝✝ ❝✟☛t✐✞❣✁ ❚❤✐✡ t✝✡t ✟✞❧✎ ♣✝☞❢✟☞♠✝❞ ❞✉☞✐✞❣

❇◗❚ t✝✡t✁

❚❤✝ ❤✟❧✝ ❢✟☞ ✠❧✟✌✐✞❣ ✞✐♣♣❧✝ ✌✐❧❧ ✠✝ ✠✟☞✝❞ ✠✎ ♠☛✞✉☛❧✱ ☛✞❞ t❤✝✞ t❤✝ ✞✐♣♣❧✝ ♣✐♣✝

✌✐❧❧ ✠✝ ✐✞✡✝☞t✝❞✁ ■❢ ✞✝❝✝✡✡☛☞✎✱ t❤✝ ✞✐♣♣❧✝ ✌✐❧❧ ✠✝ ✡✝☛❧☛✞t ✏✟✐✞✝❞ t✟ t❤✝ ✑✒✳❊

✡✉☞❢☛❝✝✁ ✓❧✝①✐✠❧✝ ❤✟✡✝ ✌✐❧❧ ✠✝ ✐✞✡t☛❧❧✝❞ ☛t t❤✝ ☛✠✟✈✝ ♠✝✞t✐✟✞✝❞ ✞✐♣♣❧✝ ☛✞❞

❝✟✞✞✝❝t✝❞ t✟ t❤✝ ✞✐t☞✟❣✝✞ ✠✟tt❧✝ ☞✝❣✉❧☛t✟☞✁ ✔❤✝❝❦ t❤✝ ❝✟✞✞✝❝t✐✟✞ ♣☞✐✟☞ t✟ ✟♣✝✞

t❤✝ ✞✐t☞✟❣✝✞ ✠✟tt❧✝ ❢✟☞ ✌☛t✝☞ t✝✡t✐✞❣✁

✶�✁✶✂✁✍ ✕❡♥✖ ✥✗r✘❡②

❚❤✝ ✠✝✞❞✐✞❣ ✝✞❣✐✞✝✝☞ ✌✐❧❧ ❞✝t✝☞♠✐✞✝ t❤✝ ❞✝❣☞✝✝ ✟❢ t❤✝ ✠✝✞❞✡ ✠☛✡✝❞ ✟✞ t❤✝

❝✟✞✡t☞✉❝t✐✟✞ ✡✉☞✈✝✎✁ ✳☞✐✟☞ t✟ ✠✝✞❞✐✞❣ t❤✝ ❧✐✞✝ ♣✐♣✝✱ t❤✝ ❢✐✝❧❞ ✝✞❣✐✞✝✝☞✡ ✌✐❧❧

❝❧✝☛☞❧✎ ♠☛☞❦ t❤✝ ☞✝✙✉✝✡t✝❞ ❞✝❣☞✝✝✱ ♣✐♣✝ ❝✝✞t✝☞✱ ✡t☛☞t ♣✟✐✞t ✟❢ ✠✝✞❞✐✞❣ ✭�♠ ❢☞✟♠

♣✐♣✝✲✝✞❞✡✮✱ ✡✝❣♠✝✞t ✟☞ ♠☛☞❦✱ ❞✝❣☞✝✝ ♣✝☞ ✡✝❣♠✝✞t ✟☞ ♠☛☞❦✱ ☛✞❞ ✠✝✞❞✐✞❣

♣✟✡✐t✐✟✞✡✱ t✟❣✝t❤✝☞ ✌✐t❤ ✐t✡ t✎♣✝ ✡✉❝❤ ☛✡ ✚✈✝☞ ❇✝✞❞ ✭✚❇✮✱ ✛☛❣ ❇✝✞❞ ✭✛❇✮✱ ✛✐❞✝

❇✝✞❞ ❘✐❣❤t ✭✛❇❘✮ ☛✞❞ ✛✐❞✝ ❇✝✞❞ ✜✝❢t ✭✛❇✜✮ ☛✞❞ ✟☞✐✝✞t☛t✐✟✞✁

❚❤✝ ❞✝✡✐☞✝❞ ♠☛①✐♠✉♠ ❞✝❣☞✝✝ ✟❢ ✠✝✞❞✐✞❣ ☛❧✟✞❣ ✟✞✝ t✟t☛❧ ✏✟✐✞t ✡❤☛❧❧ ✠✝ ✞✟ ♠✟☞✝

t❤☛✞ ✶✺ ❞✝❣☞✝✝ ✟☞ t❤✝ ❞✝❣☞✝✝ ✙✉☛❧✐❢✐✝❞ ☛✡ ☛ ☞✝✡✉❧t ✟❢ ❇◗❚✱ ✉✞❧✝✡✡ t❤✝ ✔✜■❊✢❚

☞✝♣☞✝✡✝✞t☛t✐✈✝ ☛❧❧✟✌✡ ✐t ☛✡ ♣✝☞ ☛❝t✉☛❧ ✡✐t✝ ❝✟✞❞✐t✐✟✞ ✠✉t t❤✝ ✠✝✞❞ ☞☛❞✐✉✡ ✐✡ ✞✟t

❧✝✡✡ t❤☛✞ ✣✵✒✱ ✔✳▼ ✌✐❧❧ ✐✡✡✉✝ ☛ ✛✐t✝ ◗✉✝☞✎ ✐✞ ✡✉❝❤ ❝☛✡✝ ☛✞❞ ☛✞✟t❤✝☞ ❇◗❚ ✡❤☛❧❧ ✠✝

❝✟✞❞✉❝t✝❞✁

❆❢t✝☞ t❤✝ ✠✝✞❞✐✞❣ ✝✞❣✐✞✝✝☞✡ ❞✝t✝☞♠✐✞✝ t❤✝ ☞✝✙✉✐☞✝❞ ❞✝❣☞✝✝ ❢✟☞ t❤✝ ✠✝✞❞✡✱ t❤✝

➇✳✐♣✝ ❇✝✞❞✐✞❣ ✜✐✡t➈ ✡❤☛❧❧ ✠✝ ✡✉✠♠✐tt✝❞ t✟ ✔✜■❊✢❚ ❢✟☞ ☞✝✈✐✝✌✁

✶�✁✶✂✁✽ ✕❡♥✖✤♥✦ ✧☎❡r❛✄✤♦♥

★ ❆❧❧ ❝✟❧❞ ✠✝✞❞✡ ✌✐❧❧ ✠✝ ♠☛❞✝ ☛t t❤✝ ✠✝✞❞✐✞❣ ☛☞✝☛ ✐✞ t❤✝ ❧☛✎❞✟✌✞ ☛☞✝☛ ✟☞

✌✟☞❦✡❤✟♣✁

★ ❆❧❧ ❝✟✞t☛❝t ✡✉☞❢☛❝✝✡ ✟❢ t❤✝ ✠✝✞❞✐✞❣ ♠☛❝❤✐✞✝ ✡❤☛❧❧ ✠✝ ♣☛❞❞✝❞ t✟ ♣☞✝✈✝✞t

❞☛♠☛❣✝ t✟ t❤✝ ♣✐♣✝✱ ❝✟☛t✐✞❣ ✟☞ ✐✞✡✉❧☛t✐✟✞✁ ✳☞✐✟☞ t✟ ✠✝✞❞✐✞❣✱ t❤✝ ❝✟✞t☛❝t

✡✉☞❢☛❝✝ ✟❢ t❤✝ ✠✝✞❞✐✞❣ ♠☛❝❤✐✞✝ ✡❤☛❧❧ ✠✝ ❝❧✝☛✞✝❞✁

★ ✔✳▼ ✌✐❧❧ ✉✡✝ ☛ ✠✝✞❞✐✞❣ ♠☛❝❤✐✞✝ ✌✐t❤ ♠✟❞✐❢✐✝❞ ✠✝✞❞✐✞❣ ✡✝t ✭❝✟✞✡✐✡t ✟❢ ✛t✐❢❢

❇☛❝❦ ✜✐✞✝☞✱ ✳✐✞✲✩♣ ✜✐✞✝☞✱ ✳✐✞✲✩♣ ✔❧☛♠♣ ✜✐✞✝☞✮ ☛✞❞ ✠✝✞❞✐✞❣ ❞✐✝✡ ✐✞ ✟☞❞✝☞ t✟ ✠✝

✡✉✐t☛✠❧✝ ❢✟☞ ♣✐♣✝ ♣❧✉✡ ✐✞✡✉❧☛t✐✟✞✁ ❚❤✝ ✠✝✞❞✐✞❣ ♠☛❝❤✐✞✝ ✡❤☛❧❧ ✠✝ ☛✡✡✝♠✠❧✝❞

✌✐t❤ ☛ ❢✉❧❧ ❝✐☞❝❧✝ ✠✝✞❞✐✞❣ ✡❤✟✝ ☛✞❞ ✐✞t✝☞✞☛❧ ♠☛✞❞☞✝❧✡
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� ❆ ✁❛❧✂✄☎❛t❡❞ ✆t✂✐✐ ✄❛✁❦ ✂✥❞✂✁❛t♦☎ ☎♦❞ ❛❧❧♦✇✆ t❤❡ ♦♣❡☎❛t♦☎ t♦ ✝❛❦❡ ✁♦✥✆✂✆t❡✥t❧✞

✉✥✂✐♦☎✝ ✄❡✥❞✆✱ ❛✥❞ t❤❡ ♣✂✥✲✉♣ ✁❧❛✝♣ ❛✉t♦✝❛t✂✁❛❧❧✞ ✟☎✂♣✆ t❤❡ ♣✂♣❡ t♦ ♣☎❡✠❡✥t

❞✂✆t♦☎t✂♦✥✳

� ❚❤❡ ✄❡✠❡❧ ✟✉❛☎❞ ✆❤❛❧❧ ✄❡ ☎❡✲✂✥✆t❛❧❧❡❞ ❛✐t❡☎ ✄❡✥❞✂✥✟ ❛✥❞ ✂✥✆♣❡✁t✂♦✥✳

� ❋♦❧❧♦✇✂✥✟ ✄❡✥❞✂✥✟✱ t❤❡ ✄❡✥❞✆ ✆❤❛❧❧ ✄❡ ♣❧❛✁❡❞ ❤♦☎✂③♦✥t❛❧❧✞ ♦✥ ✇♦♦❞❡✥ ✆❦✂❞✆✱

✆❛✥❞ ✄❛✟✆ ♦☎ ♦t❤❡☎ ♣☎♦♣❡☎ ✆✉♣♣♦☎t✆ t♦ ❡❧❡✠❛t❡ t❤❡✝ ✐☎♦✝ t❤❡ ✟☎♦✉✥❞

✆✉☎✐❛✁❡✳

� ❚❤❡ ✄❡✥❞✆ ✆❤❛❧❧ ✄❡ ✆t♦☎❡❞ ✂✥ ❛ ✆♣❡✁✂❛❧ ❛☎❡❛ ✉✥t✂❧ t❤❡ ✄❡✥❞✆ ❛☎❡ ☎❡q✉✂☎❡❞ t♦ ✄❡

✂✥✆t❛❧❧❡❞ ❛t ✆✂t❡✳

 

❈♦❧❞ ✄❡✥❞ ♣☎♦❞✉✁t✂♦✥ ✇✂❧❧ ✄❡ ♣❡☎✐♦☎✝❡❞ ✄✞ ✐♦❧❧♦✇✂✥✟ ✆❡q✉❡✥✁❡✡

✶✳ ▼❛☎❦ ♦✥ t❤❡ ♣✂♣❡ ✆✉☎✐❛✁❡✱ t❤❡ ✄❡✥❞ ✂✥✁☎❡✝❡✥t ♣♦✆✂t✂♦✥ ☛❛t ❛ ✝✂✥✂✝✉✝ ❡✠❡☎✞

✺✸✸ ✝✝✮ ❛✥❞ t❛✥✟❡✥t ❧✂✝✂t✆ ❛✆ ♣❡☎ ❞☎❛✇✂✥✟ ♦☎ ✄❡✥❞ ☎❡q✉❡✆t ✐☎♦✝ ✐✂❡❧❞

❡✥✟✂✥❡❡☎✳

✷✳ ▲✂✐t t❤❡ ♣✂♣❡ ✄✞ ✁☎❛✥❡ ♦☎ ✆✂❞❡ ✄♦♦✝ ❛✥❞ ♣♦✆✂t✂♦✥❡❞ ♦✥ t❤❡ ✄❡✥❞✂✥✟ ✝❛✁❤✂✥❡

❛✥❞ ✂✥✆❡☎t t❤❡ ✂✥t❡☎✥❛❧ ✝❛✥❞☎❡❧ ✂✥t♦ t❤❡ ♣✂♣❡✳

✸✳ ■✥✆❡☎t t❤❡ ♣✂♣❡ ✂✥t♦ t❤❡ ✄❡✥❞✂✥✟ ✝❛✁❤✂✥❡ ✐☎♦✝ t❤❡ ♣✂✥✲✉♣ ❧✂✥❡☎ ✆✂❞❡✳

✹✳ ❯✆❡ ❤✞❞☎❛✉❧✂✁❛❧❧✞ ❞☎✂✠❡✥ ✇✂✥✁❤ t♦ ✝♦✠❡ t❤❡ ♣✂♣❡ t❤☎♦✉✟❤ t❤❡ ✝❛✁❤✂✥❡✳ ❚❤❡

♣✂♣❡ ✇✂❧❧ ✝♦✠❡ ❡❛✆✂❧✞ ♦✥ t❤❡ ✁♦✥t♦✉☎❡❞ ☎♦❧❧❡☎✆✳

✺✳ ❈❤❡✁❦ t❤❡ ♣✂♣❡ ♣♦✆✂t✂♦✥ ♣☎✂♦☎ t♦ ✆t❛☎t ✄❡✥❞✂✥✟ ♦♣❡☎❛t✂♦✥ ☛✂✥✁❧✉❞✂✥✟ t❤❡ ♣✂♣❡

❧❡✠❡❧ ✁❤❡✁❦✮✳

✻✳ P❡☎✐♦☎✝ ✄❡✥❞✂✥✟ ♦♣❡☎❛t✂♦✥ ☛❤✞❞☎❛✉❧✂✁ ✂✥❥❡✁t✂♦✥✮✳

✼✳ ❈❤❡✁❦ t❤❡ ✄❡✥❞ ❞❡✟☎❡❡ ♦✥ ❡✠❡☎✞ ✄❡✥❞✂✥✟ ☛❤✞❞☎❛✉❧✂✁ ✂✥❥❡✁t✂♦✥✮ ✆❡q✉❡✥✁❡

✉✆✂✥✟ ❞❡✟☎❡❡ ✝❡❛✆✉☎❡✝❡✥t✳

✽✳ ❈❤❡✁❦ t❤❡ ✐✂✥❛❧ ✄❡✥❞ ❞❡✟☎❡❡ ✇❤❡✥ ❛❧❧ ✄❡✥❞✂✥✟ ☛✂✥❥❡✁t✂♦✥✮ ✆❡q✉❡✥✁❡✆ ❛☎❡

✐✂✥✂✆❤❡❞✳

✾✳ ❋♦❧❧♦✇✂✥✟ ✄❡✥❞✂✥✟✱ ❤♦☎✂③♦✥t❛❧❧✞ ♣❧❛✁✂✥✟ t❤❡ ✄❡✥❞ ♦✥ ❛ ✇♦♦❞❡✥ ✆❦✂❞✆✱ ✆❛✥❞

✄❛✟✆ ♦☎ ♦t❤❡☎ ♣☎♦♣❡☎ ✆✉♣♣♦☎t✆ t♦ ❡❧❡✠❛t❡ t❤❡✝ ✐☎♦✝ t❤❡ ✟☎♦✉✥❞ ✆✉☎✐❛✁❡✳

✶☞✳ ❘❡✝♦✠❡ t❤❡ ✂✥t❡☎✥❛❧ ✝❛✥❞☎❡❧ ✐☎♦✝ ✂✥✆✂❞❡ ❛✥❞ ♣❡☎✐♦☎✝ ❛❧❧ ☎❡q✉✂☎❡❞ t❡✆t ❛✥❞

✂✥✆♣❡✁t✂♦✥ ✂✥✁❧✉❞✂✥✟ ♣✂♣❡ ☎♦✉✥❞✥❡✆✆ ✂✥✆♣❡✁t✂♦✥ ✇✂t❤ t❤❡ ✟❛✉✟✂✥✟ ♣❧❛t❡

☛✾✼✳✺✪ ✂✥✆✂❞❡ ❞✂❛✝❡t❡☎ ♦✐ ♣✂♣❡ ❛✥❞ t❤❡ ❧❡✥✟t❤ ✂✆ ❡q✉❛❧ ✇✂t❤ ✂✥✆✂❞❡ ♣✂♣❡

❞✂❛✝❡t❡☎✱ ✄✞ ♣✉❧❧✂✥✟ t❤❡ ❛tt❛✁❤❡❞ ☎♦❞ ✝❛✥✉❛❧❧✞✮✳

✶✶✳ ❚❤❡ ✄❡✠❡❧ ✟✉❛☎❞ ✆❤❛❧❧ ✄❡ ☎❡✲✂✥✆t❛❧❧❡❞ ❛✐t❡☎ ✄❡✥❞✂✥✟ ❛✥❞ ✂✥✆♣❡✁t✂♦✥✳

✶✷✳ P☎❡♣❛☎❡ t❤❡ ✄❡✥❞✂✥✟ ☎❡♣♦☎t ❛✥❞ ✆✉✄✝✂t t♦ ❈▲■✌◆❚ ✐♦☎ ☎❡✠✂❡✇ ❛✥❞ ❛♣♣☎♦✠❛❧✳

✶✷✳✶✸✳✾ ✍❝❝✎✏✑✒♥❝✎ ✓r✔✑✎r✔✒ ✕✖r ✓✖✗✘ ✙✎♥✘✔♥❣

✶✳ ◆♦ ❡✚t☎❡✝❡ ✄✉❧✟❡✆ t❤❛t ✁❛✥ ✁❛✉✆❡ ✁☎❛✁❦ ♦✥ ✛❉P✌ ❛✥❞ P❯❋ ❛☎❡ ✂❞❡✥t✂✐✂❡❞✳

✷✳ ◆♦ P❯ ❡✚t☎✉✆✂♦✥ ✐☎♦✝ t❤❡ ✛❉P✌ ❧❛✞❡☎ ❛✥❞ ✴♦☎ ❛t t❤❡ ❡✥❞ ♦✐ ♣✂♣❡ ✂✆ ❛❧❧♦✇❡❞✳

✸✳ ❆✥✞ ❞❛✝❛✟❡ t♦ t❤❡ ✛❉P✌ ❞✉☎✂✥✟ ✄❡✥❞✂✥✟ t❤❡ ♦♣❡☎❛t✂♦✥ ✇✂❧❧ ✄❡ ☎❡♣❛✂☎❡❞ ✄✞

✝❡❧t ✆t✂✁❦ ♦☎ ♣❛t✁❤✂✥✟✳ ❚❤❡ ✝❛t❡☎✂❛❧ ✐♦☎ ✆t✂✁❦ ♦☎ ♣❛t✁❤✂✥✟ ✂✆ ✛❉P✌✳
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✹� ❈r❛❝❦✐♥❣ ✥❢ t❤✁ ✂❯❋ ✐✄ ❛❧❧✥✇✁❞ ✁✐t❤✁r ❧✥♥❣✐t✉❞✐♥❛❧❧☎ ✥r ❝✐r❝✉♠❢✁r✁♥t✐❛❧❧☎ ✉✆ t✥

❛ ❝r❛❝❦ ✥✆✁♥✐♥❣ ✇✐❞t❤ ✥❢ ✝ ♠♠� ✞♥☎ ✟✥✐❞✄ ✥r ❞❛♠❛❣✁❞ ✂❯❋ ❛r✁❛✄ ❣r✁❛t✁r

t❤❛♥ ✝ ♠♠ ✐♥ ❞✐❛♠✁t✁r ✠✉t ❧✁✄✄ t❤❛♥ ✡✺✵ ♠♠ ❞✐❛♠✁t✁r ❝❛♥ ✠✁ r✁✆❛✐r✁❞

♠❛♥✉❛❧❧☎� ✳❢ ✂❯❋ ❞❛♠❛❣✁❞ ❛r✁❛ ✐✄ ❣r✁❛t✁r t❤❛♥ ✡✺✵ ♠♠ ❞✐❛♠✁t✁r✱ t❤✁♥

❈✥♥tr❛❝t✥r ✄❤❛❧❧ ♠❛❦✁ ❛♥ ✥✆✁♥✐♥❣ ✐♥ t❤✁ ❡❉✂❊✱ r✁♠✥✟✁ t❤✁ ❞❛♠❛❣✁❞ ✂❯❋✱

✐♥☛✁❝t ♥✁✇ ✂❯❋ ❛♥❞ r✁✄✁❛❧ ✇✐t❤ ❡❉✂❊ ✆❛t❝❤ ✉✄✐♥❣ ✇✁❧❞✐♥❣ ♠✁t❤✥❞�

✺� ◆✥ ✆✐✆✁ ✥✟❛❧❧✐t☎ ♠✥r✁ t❤❛♥ ✡�✺✪ ✐♥t✁r♥❛❧ ❞✐❛♠✁t✁r ✥❢ ✆✐✆✁�

❈✂▼ ✇✐❧❧ ✆✁r❢✥r♠ ❛❧❧ ❝✥❧❞ ✠✁♥❞✐♥❣ ❛t t❤✁ ❧❛☎❞✥✇♥ ❛r✁❛ ❛♥❞ t❤✁ ✁☞✉✐✆♠✁♥t ❛r✁

❧✐✄t✁❞ ✠✁❧✥✇✿

✌♦ ✍✎✏✑✒✓✔✕✓♦✖ ◗✕②

✶ ❙✐❞✁✠✥✥♠ ✶ ✉♥✐t

✡ ❈r❛♥✁ ✶ ✉♥✐t

✝ ❇✁♥❞✐♥❣ ♠❛❝❤✐♥✁ ✭✇✐t❤ ❢✉❧❧☎ ❝✐r❝❧✁ ✠✁♥❞ ✄❤✥✁

❛♥❞ ✐♥t✁r♥❛❧ ♠❛♥❞r✁❧✮

✶ ✄✁t

✹ ●❛✉❣✐♥❣ ✆❧❛t✁ ✶ ✄✁t

✺ ✂r✥tr❛❝t✥r ✶ ✄✁t

✻ ▲✐❢t✐♥❣ t✥✥❧✄ ✭✄❤❛❝❦❧✁✱ ✇✁✠✠✐♥❣ ✄❧✐♥❣✱ ✁♥❞ ❤✥✥❦ ❛✄ r✁☞✉✐r✁❞

✗✘✙✗✚ ❲♦✒✛✎✒ ✜♦✢✏✓✖✣ ✤✖✦ ✧✒✤✖✏✔♦✒✕✤✕✓♦✖

✞❧❧ ✇✥r❦✁r✄ ❢r✥♠ ✄✉✆✁r✟✐✄✥r ✠✁❧✥✇ ✇✐❧❧ ✄t❛☎ ❛t ❛ ✆r✐✟❛t✁ ❤✥✉✄✁ ✥r t❤✁✐r ✥✇♥ ❤✥✉✄✁✱ ❈✂▼

✇✐❧❧ ♠❛♥❛❣✁ t❤✁ tr❛♥✄✆✥rt❛t✐✥♥ ❢r✥♠ ❛ ❣❛t❤✁r✐♥❣ ✆✥✐♥t t✥ t❤✁ ✇✥r❦ ❧✥❝❛t✐✥♥� ★❤✁☎ ✇✐❧❧

✉✄✁ ❛ ✠✉✄ ✥r ❛ ❧✐❣❤t ✟✁❤✐❝❧✁� ❙✐♥❝✁ ✥✉r r✁❝r✉✐t♠✁♥t ✆❧❛♥ ❢✥r ❧✥❝❛❧ ♠❛♥✆✥✇✁r ✇✐❧❧ ✉✄✁ ❧✥❝❛❧

✇✥r❦✁r✄ ✐♥ t❤✁ ♥✁✐❣❤✠✥r❤✥✥❞ ✥❢ t❤✁ ✇✥r❦✐♥❣ ❧✥❝❛t✐✥♥✱ t❤✁♥ ✄✥♠✁ ✥❢ t❤✁♠ ✇✐❧❧ ❣✥ ❞✐r✁❝t❧☎

t✥ t❤✁ ✇✥r❦✐♥❣ ❧✥❝❛t✐✥♥ ✠☎ t❤✁♠✄✁❧✟✁✄� ✩✥r❦✁r✄ ✇✐❧❧ ♥✥t ✠✁ ❛❧❧✥✇✁❞ t✥ ✇✥r❦ ✇✐t❤✥✉t

✆r✥✆✁r tr❛✐♥✐♥❣�

✗✘✙✗✫ ✬♦✖✏✕✒✢✑✕✓♦✖ ✬♦✯✔♣✎✕✓♦✖ ✰✒♦✑✎✦✢✒✎

★❤✁ ❈▲✳❊◆★ ❛♥❞ ❈✂▼ ✄❤❛❧❧ ❝❛rr☎ ✥✉t ❛ ☛✥✐♥t ✐♥✄✆✁❝t✐✥♥ t✥ ✟✁r✐❢☎ t❤❛t t❤✁ ❝✥♥✄tr✉❝t✐✥♥✄ ❛r✁

❝✥♠✆❧✁t✁❧☎ ❞✥♥✁✱ ✇❤✐❝❤ ✇✐❧❧ ✐♥✐t✐❛t✁ t❤✁ ❝✥♥✄tr✉❝t✐✥♥ ❝✥♠✆❧✁t✐✥♥ ❝✁rt✐❢✐❝❛t✁ ✠☎ t❤✁

❈▲✳❊◆★� ✞♥☎ ✆✉♥❝❤ ❧✐✄t ✐t✁♠✄ ✐❞✁♥t✐❢✐✁❞ ❞✉r✐♥❣ t❤✁ ✐♥✄✆✁❝t✐✥♥ ✇✐❧❧ ✠✁ ❝❧✁❛r✁❞ ✠☎ t❤✁ ❈✂▼

❛♥❞ ✄❤❛❧❧ ✠✁ ✄✉✠☛✁❝t t✥ ❈▲✳❊◆★➆✄ ✄✁✆❛r❛t✁ ✇r✐tt✁♥ ❛❝❝✁✆t❛♥❝✁� ✞❧❧ ✥t❤✁r ❛✄✄✥❝✐❛t✁❞

❞✥❝✉♠✁♥t❛t✐✥♥✱ ❝✁rt✐❢✐❝❛t✐✥♥✱ ✟✁r✐❢✐❝❛t✐✥♥✱ ❝❤✁❝❦ ❧✐✄t✄✱ ✐♥✄✆✁❝t✐✥♥ ❛♥❞ t✁✄t r✁❝✥r❞✄ ✇✐❧❧ ✠✁

❝✥♠✆✐❧✁❞ ❛♥❞ ✆r✁✄✁♥t✁❞ t✥ t❤✁ ❈▲✳❊◆★ t✥❣✁t❤✁r ✇✐t❤ t❤✁ ❈✥♥✄tr✉❝t✐✥♥ ❈✥♠✆❧✁t✐✥♥

❈✁rt✐❢✐❝❛t✁�

✞❢t✁r r✁✟✐✁✇ ✥❢ t❤✁ ❞✥❝✉♠✁♥t✄ r✁☞✉✐r✁❞ t❤✁ ❝✥♥✄tr✉❝t✐✥♥ ❝✥♠✆❧✁t✐✥♥✱ ❈✂▼ ❛♥❞ ❈▲✳❊◆★

r✁✆r✁✄✁♥t❛t✐✟✁✄ ✇✐❧❧ ✆✁r❢✥r♠ ✇❛❧❦ ❞✥✇♥ ✐♥ ✁✟✁r☎ ❞✐✄❝✐✆❧✐♥✁� ★❤✁ ✇❛❧❦ ❞✥✇♥ r✁✄✉❧t ✇✐❧❧ ✠✁

r✁❝✥r❞ ✥♥ ❈✥♥✄tr✉❝t✐✥♥ ❈✥♠✆❧✁t✐✥♥ ❈❤✁❝❦ ❘✁❝✥r❞ ✭❈❈❘✮� ✞♥☎ ✥✉t✄t❛♥❞✐♥❣ ✇✥r❦ ✇✐❧❧ ✠✁

❧✐✄t✁❞ ✥♥ ❛ ✂✉♥❝❤ ❧✐✄t�
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✶�✁✶✂ ■♥s♣❡❝t✐♦♥ ✫ ✥❡st ✄❧❛♥ ✄r♦❝❡❞✉r❡s
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✤✩✢ ✚✡✕✕ ✓☞✈☞✕✍✌ ✑ ✩r✍❥☞❝☛ ◗✎✑✕✡☛✘ ✩✕✑✟ ☛✍ ✓☞✏✍✟✠☛r✑☛☞ ❤✍✚ ☛❤☞ ✤✩✢ ✚✡✕✕ ✔✎✕✔✡✕✕ ☛❤☞

✤✍✟☛r✑❝☛ r☞✛✎✡r☞✏☞✟☛✠ ✡✟ r☞✠✌☞❝☛ ✍✔ ✛✎✑✕✡☛✘✯r☞✕✑☛☞✓ ✏✑☛☛☞r✠ ✑✟✓ ✑❝☛✡✈✡☛✡☞✠❧
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✶� ❊◆❱■❘❖◆▼❊◆❚

❆ ✥✁❞❡ ✂✄♥❣❡ ♦❢ ✥✄st❡ ♠✄t❡✂✁✄❧ ✥✁❧❧ ☎❡ ❣❡♥❡✂✄t❡❞ ❢✂♦♠ ✆P✝ ♦❢❢✁✐❡✱ ✐✄♠♣s✁t❡✱ ♣✁♣❡❧✁♥❡

✐♦♥st✂✉✐t✁♦♥✱ ✐✄♠♣✱ t❡♠♣♦✂✄✂② s✁t❡ ❢✄✐✁❧✁t②✱ ✄♥❞ ✞②❞✂♦st✄t✁✐ t❡st✁♥❣✟ ✠✄st❡ ❢✂♦♠ t✞❡ ♣✂♦❥❡✐t

♠✄t❡✂✁✄❧s✱ s✐✂✄♣ st❡❡❧✱ ♦❧❞ ❡❧❡✐t✂♦❞❡s✱ ✥♦♦❞✱ ❧✁✡✉✁❞ ✥✄st❡ ☛s✉✐✞ ✄s ✥✄st❡ ♦✁❧ ✄♥❞ ✐✞❡♠✁✐✄❧s✮✱ ✄♥❞

❣❡♥❡✂✄❧ ✥✄st❡ s✉✐✞ ✄s ❧✁tt❡✂ ✄♥❞ ✂✉☎☎✁s✞✟

☞✞❡ ✥✄st❡ ✥✁❧❧ ☎❡ ✐♦❧❧❡✐t❡❞✱ st♦✂❡❞✱ t✂❡✄t❡❞ ✄♥❞ ❞✁s♣♦s❡❞ ♦❢ ✁♥ ✄✐✐♦✂❞✄♥✐❡ ✥✁t✞ t✞❡ ✠✄st❡

✝✄♥✄❣❡♠❡♥t P❧✄♥ ☛✠✝P✮ ✄♥❞ t✞✉s ✄❞✞❡✂❡ t♦ ✂❡✡✉✁✂❡♠❡♥ts ♦❢ t✞❡ ✂❡❧❡✈✄♥t ❧♦✐✄❧ ✄✉t✞♦✂✁t✁❡s✟

✆P✝ s✞✄❧❧ ✂❡♣♦✂t t♦ t✞❡ ✆▲✌✍✎☞ ✄❧❧ ✥✄st❡ ✡✉✄♥t✁t✁❡s ❣❡♥❡✂✄t❡❞ ♦♥ t✞❡ ✆▲✌✍✎☞✲♣✂♦✈✁❞❡❞ ✠♦✂❦

❙✁t❡s ✄♥❞ s✞✄❧❧ s✉♣♣❧② ❞✄t✄ ❢♦✂ ✡✉✄♥t✁t✁❡s ♦❢ ✥✄st❡ ❣❡♥❡✂✄t❡❞ ♦♥ ✄ ✥❡❡❦❧②✴♠♦♥t✞❧② ☎✄s✁s✟ ✆P✝

❞✄t✄ ♠✉st ✁♥✐❧✉❞❡ ✄❧❧ ❙✉☎✐♦♥t✂✄✐t♦✂s ❡♠♣❧♦②❡❞ ☎② ✆P✝✟

✶✏ ❲❖❘❑ ✑■✒❊◆✓❊ ✔◆❉❲❖❘❑❊❘ ❋■❚◆❊✓✓ ✒❊❘❚■❋■✒✔❚■❖◆

✆P✝ ✥✁❧❧ s❡❧❡✐t ❡♠♣❧♦②❡❡s ❢♦✂ t✞❡ ♣✂♦❥❡✐t ☎✄s❡❞ ♦♥ ✂❡✡✉✁✂❡♠❡♥t ♦❢ ❡✄✐✞ ❞❡♣✄✂t♠❡♥t✟ ❇✄s✁✐

✞✁✂✁♥❣ ✥✁❧❧ ☎❡ ♠✄❞❡ ✁♥ ✄✐✐♦✂❞✄♥✐❡ ✥✁t✞ ✆P✝ ♣♦❧✁✐✁❡s✱ ✄s ✥❡❧❧ ✄s ✂✉❧❡s ✄♥❞ ✂❡❣✉❧✄t✁♦♥s✟

❇✄s✁✐✄❧❧②✱ ✆P✝ ✥✁❧❧ ♠✄①✁♠✁③❡ ✞✁✂✁♥❣ ❧♦✐✄❧ ❧✄☎♦✂ ❡s♣❡✐✁✄❧❧② ❢♦✂ ♥♦♥✲s❦✁❧❧❡❞ ❧✄☎♦✂✱ ✞♦✥❡✈❡✂ ✥✞❡✂❡

t✞❡✂❡ ✁s ✄ s✞♦✂t✄❣❡ ♦❢ s❦✁❧❧❡❞ ❧✄☎♦✂✟ ☞✞❡ ✞✁✂✁♥❣ ✥✁❧❧ ☎❡ ❞♦♥❡ ❢✂♦♠ ♦t✞❡✂ ❧♦✐✄t✁♦♥s✟

☞♦ ❡♥s✉✂❡ t✞✄t ❡✈❡✂② ✥♦✂❦❡✂ ✁s ✁♥ ✄ ❣♦♦❞ ✐♦♥❞✁t✁♦♥ ✄♥❞ ❢✁t ❢♦✂ ❞✉t②✱ ✆P✝ ✥✁❧❧ ✄✂✂✄♥❣❡ ✄ ♠❡❞✁✐✄❧

✐✞❡✐❦✉♣ ✥✞✁✐✞ ✥✁❧❧ ☎❡ ✐♦♥❞✉✐t❡❞ ☎② ✄ ✝❡❞✁✐✄❧ P✂♦✈✁❞❡✂✟

☞✞❡ ✝✆❯ ✥✁❧❧ ✐♦♥s✁st ♦❢ ✄ ❢✉❧❧ ✐❧✁♥✁✐ ❡①✄♠✁♥✄t✁♦♥✱ ✉✂✁♥✄❧②s✁s✱ ✐✞❡st ❳ ✂✄② ✄♥❞ ♦t✞❡✂s ❞❡♣❡♥❞✁♥❣ ♦♥

t✞❡✁✂ ❥♦☎ ♣♦s✁t✁♦♥✟ ✳✂✉❣ ✄♥❞ ✄❧✐♦✞♦❧ t❡st ✥✁❧❧ ☎❡ ♠✄♥❞✄t♦✂② ❢♦✂ s✄❢❡t② s❡♥s✁t✁✈❡ ♣♦s✁t✁♦♥s✟ ✕♦✂

✐✄t❡❣♦✂② ✌ ❡✈❡✂② s✁t❡ ✥♦✂❦❡✂ s✞♦✉❧❞ ♣✄ss t✞❡ ✝✆❯✟

☞✞❡ ✂❡s✉❧t ♦❢ t✞❡ ♦✐✐✉♣✄t✁♦♥✄❧ ✞❡✄❧t✞ ❡①✄♠✁♥✄t✁♦♥s ✥✁❧❧ ☎❡ ❞♦✐✉♠❡♥t❡❞ ✄♥❞ ❦❡♣t ☎② ✆P✝ ❢♦✂ ✄

♠✁♥✁♠✉♠ ♦❢ t✞✂❡❡ ②❡✄✂s✟

✶✖ ✒❖◆✓❚❘✗✒❚■❖◆ ✓✔❋❊❚❨✘ ❍❊✔✑❚❍✘ ❊◆❱■❘❖◆▼❊◆❚ ✔◆❉ ✓❊✒✗❘■❚❨ ✙✑✔◆

❙✄❢❡t②✱ ✞❡✄❧t✞✱ ❡♥✈✁✂♦♥♠❡♥t✄❧ ✄♥❞ s❡✐✉✂✁t② ✥✁❧❧ ❧❡✄❞ ☎② t✞❡ ✚❙✍ ✝✄♥✄❣❡✂✱ ✆P✝ ✥✁❧❧ ✄ss✁❣♥

❞❡❞✁✐✄t❡❞ ♣❡✂s♦♥ t♦ ✄✂✂✄♥❣❡✱ ♠✄♥✄❣❡ ✄♥❞ ✐♦♥❞✉✐t t✞❡ t✂✄✁♥✁♥❣✟

✝♦st ♣❡✂s♦♥♥❡❧ t✞✄t ❞✁✂❡✐t❧② ✁♥✈♦❧✈❡ ♦♥ ❡✄✐✞ ✥♦✂❦ ❞✁s✐✁♣❧✁♥❡✱ ✥✁❧❧ ☎❡ s✄❢❡t② t✂✄✁♥❡❞ ☎② ❙✄❢❡t②

✛❢❢✁✐❡✂ ✄t t✞❡ st♦✐❦②✄✂❞ ✄✂❡✄ ✄♥❞✴♦✂ ✄t ✥♦✂❦ s✁t❡✟ ❇✄s✁✐✄❧❧②✱ t✞❡ t✂✄✁♥✁♥❣ ✥✁❧❧ ✐♦✈❡✂ t✞❡ ☎✄s✁✐ PP✍

✂❡✡✉✁✂❡♠❡♥t✱ ✁♥t✂♦❞✉✐t✁♦♥ ♦❢ ✍♠❡✂❣❡♥✐② ✜❡s♣♦♥s❡ P❧✄♥✱ ✝✉st❡✂ P♦✁♥t✱ ❡t✐✟

✚❙✍ ✆♦♥✐❡✂♥ ✄s ☎❡❧♦✥✿

✢ ✍①✐✄✈✄t✁♦♥ ✄t ☞♦✥♥ ✄♥❞ ✚✁❣✞ P♦♣✉❧✄t✁♦♥ ✄✂❡✄

✢ ✚✄✉❧✁♥❣ ♠✄t❡✂✁✄❧ ✄t ❞❡t♦✉✂ ✂♦✄❞ ✄♥❞ ✜✛✠
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� ■✁st❛❧❧❛t✐♦✁ ♦❢ ✥✐✥❡ ❛t s✇❛♠✥② ❛r❡❛

� ❍❉❉ ❛✁❞ ✂❤r✉st ✄♦r❡ ♦✥❡r❛t✐♦✁ ✇♦r❦

� ❈❧❡❛✁✐✁❣ ❲♦r❦

� ❍②❞r♦ t❡st✐✁❣ ❲♦r❦

� ❊t☎✳

❈P▼ ✇✐❧❧ ❞❡✆❡❧♦✥ ❛ ✇♦r❦✐✁❣ ✥r♦☎❡❞✉r❡ ❢♦r ❡❛☎❤ ❛☎t✐✆✐t② ❛✁❞ ✥❡r❢♦r♠ ❛ r✐s❦ ❛ss❡ss♠❡✁t ♠❡❡t✐✁❣

t♦ ❛ss❡ss t❤❡ r✐s❦ ✐✁☎❧✉❞❡❞ ✐✁ ❛ ☎❡rt❛✐✁ ❛☎t✐✆✐t②✳

✶✝✞✶ ❙✟✠✡☛☞ ✌✍✟♥

✎✐t❡ ✎❛❢❡t② P❧❛✁ ✐s t♦ ❛☎t ❛s ❛ ❣✉✐❞❡❧✐✁❡ t♦ t❤❡ ✥r♦❥❡☎t t❡❛♠ ❢♦r ✆❛r✐♦✉s ♠❡❛s✉r❡s t❤❛t

✁❡❡❞ t♦ ✄❡ ✐♠✥❧❡♠❡✁t❡❞ ❞✉r✐✁❣ t❤❡ ✥r♦❥❡☎t ❡①❡☎✉t✐♦✁ t♦ ♠❛✁❛❣❡ s❛❢❡t② s♦ t❤❛t t❤❡

♦✄❥❡☎t✐✆❡ ✏❆✁ ✐✁❥✉r② ❛✁❞ ■✁☎✐❞❡✁t ✑r❡❡ ❲♦r❦ P❧❛☎❡➈ ❛✁❞ s❛❢❡t② s❤❛❧❧ ✁♦t ✄❡ ☎♦♠✥r♦♠✐s❡❞

t♦ ❛☎❤✐❡✆❡ ❛✁② ♦t❤❡r ✄✉s✐✁❡ss ♦✄❥❡☎t✐✆❡✿

� ✎❛❢❡t②✱ ❍❡❛❧t❤ ❛✁❞ ❊✁✆✐r♦✁♠❡✁t ❛r❡ ✁♦t ❛❢❢❡☎t❡❞ ❛✁❞ ✇♦r❦ ☎r❡✇ ✥❡r❢♦r♠s t❤❡✐r ✇♦r❦

✐✁ ❛☎☎♦r❞❛✁☎❡ ✇✐t❤ ✇❡❧❧ ❛☎☎❡✥t❡❞ s❛❢❡ ✇♦r❦✐✁❣ ✥r❛☎t✐☎❡s✳

� ❊q✉✐✥♠❡✁t ❞❡✥❧♦②❡❞ ❢♦r ☎♦✁str✉☎t✐♦✁ ❛☎t✐✆✐t✐❡s ✐s ☎❡rt✐❢✐❡❞✱ s❡☎✉r❡❞ ❛✁❞ s❛❢❡✳

� ❆❞❡q✉❛t❡ s❛❢❡t② ❧❡✆❡❧s ❛r❡ ♠❛✐✁t❛✐✁❡❞ ❛✁❞ ❡✁✆✐r♦✁♠❡✁t❛❧ ✐♠✥❛☎ts ❛r❡ ♠✐✁✐♠✐③❡❞

❛✁❞ ♠♦✁✐t♦r❡❞ ❞✉r✐✁❣ t❤❡ ❡✁t✐r❡ ✥❡r❢♦r♠❛✁☎❡ ♦❢ t❤❡ ✇♦r❦✳

▼❡❡t t❤❡ ❈▲■❊✒✂❍✎❊ r❡q✉✐r❡♠❡✁ts ✓ ■✁❞♦✁❡s✐❛✁ ❧❡❣❛❧ r❡❣✉❧❛t✐♦✁s ❛✁❞ ♦t❤❡r s❛❢❡t② r❡❧❛t❡❞

r❡q✉✐r❡♠❡✁ts ✥❡rt❛✐✁✐✁❣ t♦ t❤❡ ✥r♦❥❡☎t✳

✂❤❡ ❍✎❊ t❡❛♠ ✇✐❧❧ ❛ss✐❣✁ ❛ s❛❢❡t② ♦❢❢✐☎❡r t♦ ❡❛☎❤ ✇♦r❦ ❧♦☎❛t✐♦✁ t♦ ♠❛✁❛❣❡ t❤❡ s❛❢❡t②

❛s✥❡☎ts ♦✁ t❤❛t ❧♦☎❛t✐♦✁✳ ❆❧❧ ♠❡♠✄❡rs ♦❢ t❤❡ ✥r♦❥❡☎t t❡❛♠ ❛r❡ ☎♦✁s✐❞❡r❡❞ t♦ ✄❡ ✥❛rt ♦❢

t❤❡ s❛❢❡t② ♦r❣❛✁✐③❛t✐♦✁ ❛✁❞ ✇✐❧❧ t❤❡r❡❢♦r❡ ✄❡ r❡s✥♦✁s✐✄❧❡ t♦ ✇♦r❦ ✐✁ ❛ s❛❢❡ ♠❛✁✁❡r✳

✂❤❡ ❍✎❊ ❞❡✥❛rt♠❡✁t ✇✐❧❧ ☎♦✁❞✉☎t s❛❢❡t② ❛✁❞ ❡✁❤❛✁☎❡♠❡✁t ✥r♦❣r❛♠s ✐✁ ♦r❞❡r t♦ ✥❛ss

s❛❢❡t② ❦✁♦✇❧❡❞❣❡ ❛✁❞ ♠♦t✐✆❛t✐♦✁ t♦ ❛❧❧ ✥r♦❥❡☎t ♠❡♠✄❡rs✱ s✉☎❤ ❛s✿ ❞✐str✐✄✉t❡ s❛❢❡t②

✄♦♦❦❧❡ts✱ ✥❡r❢♦r♠ s❛❢❡t② ✐✁❞✉☎t✐♦✁s✱ s❛❢❡t② tr❛✐✁✐✁❣✱ s❛❢❡t② t♦♦❧ ✄♦① ♠❡❡t✐✁❣✱ ❛✁❞ r❡✇❛r❞

✥r♦❣r❛♠✳

❆❧❧ ❈P▼ ❛✁❞ ✎✉✄☎♦✁tr❛☎t♦r ♠❡♠✄❡rs ✇✐t❤✐✁ t❤✐s ✥r♦❥❡☎t ❤❛✆❡ t❤❡ s❛♠❡ ☎♦♠♠✐t♠❡✁t t♦

✎❛❢❡t②✳

✂❤❡ ✎❛❢❡t② P❧❛✁ ☎♦✁s✐sts ♦❢ s❡✆❡r❛❧ ✥r♦☎❡❞✉r❡s s✉☎❤ ❛s✿

� Pr♦❥❡☎t ✎❛❢❡t② ▼❛✁❛❣❡♠❡✁t P❧❛✁s

� ✎tr❛t❡❣✐☎ ❊♠❡r❣❡✁☎② Pr❡✥❛r❡❞✁❡ss P❧❛✁

� ❊♠❡r❣❡✁☎② ✔❡s✥♦✁s❡ P❧❛✁

� Pr♦❥❡☎t ▼❛✁❛❣❡♠❡✁t ✎❛❢❡t② ✎t❡❡r✐✁❣ ✂❡❛♠ ❈❤❛rt❡r

� ■✁☎✐❞❡✁t ▼❛✁❛❣❡♠❡✁t Pr♦☎❡❞✉r❡

� ❲♦r❦ ✎✐t❡ ❊♠❡r❣❡✁☎② Pr❡✥❛r❡❞✁❡ss P❧❛✁

� ❊♠❡r❣❡✁☎② ✔❡s✥♦✁s❡ Pr♦☎❡❞✉r❡s
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� ❙✁✂❡ ❙✄❡❝✁✐✁❝ ❙❛✐❡✂② ✥r♦❝❡❞✉r❡s

� ❙✁✂❡ ❙✄❡❝✁✐✁❝ ❙❛✐❡✂② ▼❛♥❛❣❡♠❡♥✂ ✥❧❛♥s

� ❙❛✐❡✂② ☎♦♦r❞✁♥❛✂✁♦♥ ✥r♦❝❡❞✉r❡

� ❙❛✐❡✂② ✆r❛✁♥✁♥❣ ✝♦❝✉♠❡♥✂❛✂✁♦♥ ✥r♦❝❡❞✉r❡

� ✥❡r♠✁✂ ✆♦ ✞♦r❦ ✟ ✠♦✂♦ ✥r♦❝❡❞✉r❡s

� ☎♦♥✐✁♥❡❞ ❙✄❛❝❡ ❊♥✂r② ✥r♦❝❡❞✉r❡s

� ❊♥❡r❣② ✡s♦❧❛✂✁♦♥ ✥r♦❝❡❞✉r❡

� ❙❝❛✐✐♦❧❞✁♥❣ ❊r❡❝✂✁♦♥ ☛♥❞ ✝✁s❛ss❡♠☞❧② ✥r♦❣r❛♠

 

❙✁✂❡ ❙❛✐❡✂② ✥❧❛♥ s❝♦✄❡ ✁s ❛✄✄❧✁❝❛☞❧❡ ❞✉r✁♥❣ ✂❤❡ ❡♥❣✁♥❡❡r✁♥❣✱ ✄r♦❝✉r❡♠❡♥✂✱ ✂r❛♥s✄♦r✂❛✂✁♦♥✱

❝♦♥s✂r✉❝✂✁♦♥✱ s②s✂❡♠s ❝♦♠✄❧❡✂✁♦♥s ❛♥❞ s✂❛r✂✲✉✄ s✉✄✄♦r✂ ♦✐ ✂❤❡ ✄✁✄❡❧✁♥❡ ☞② ☎✥▼

✁♥❝❧✉❞✁♥❣✱ ✌✁✂❤♦✉✂ ❧✁♠✁✂❛✂✁♦♥✱ ✄r♦✈✁❞✁♥❣ ❛❧❧ ✄r♦❥❡❝✂ ♠❛♥❛❣❡♠❡♥✂✱ s✉✄❡r✈✁s✁♦♥✱ ❡♥❣✁♥❡❡r✁♥❣

s❡r✈✁❝❡s✱ ✄r♦❝✉r❡♠❡♥✂ s❡r✈✁❝❡s✱ ❝♦♥s✂r✉❝✂✁♦♥ s❡r✈✁❝❡s✱ ❝♦♥s✉❧✂❛✂✁♦♥s✱ ❡q✉✁✄♠❡♥✂✱

♠❛✂❡r✁❛❧s✱ ❧❛☞♦rs✱ ❝♦♥s✂r✉❝✂✁♦♥ ✂♦♦❧s✱ ❝♦♥s✂r✉❝✂✁♦♥ ❡q✉✁✄♠❡♥✂✱ ❝♦♥s✂r✉❝✂✁♦♥ ✉✂✁❧✁✂✁❡s✱

❝♦♥s✂r✉❝✂✁♦♥ s✉✄✄❧✁❡s✱ s②s✂❡♠s ❝♦♠✄❧❡✂✁♦♥ ♠❛✂❡r✁❛❧s ❛♥❞ r❡s♦✉r❝❡s✱ ✂❡♠✄♦r❛r② s✂r✉❝✂✉r❡s

❛♥❞ ✐❛❝✁❧✁✂✁❡s✱ ❛♥❞ ✂r❛♥s✄♦r✂❛✂✁♦♥ ✁♥❝❧✉❞✁♥❣✱ ✌✁✂❤♦✉✂ ❧✁♠✁✂❛✂✁♦♥✱ ❤❛✉❧✁♥❣✱ ✉♥❧♦❛❞✁♥❣✱ ❛♥❞

❤❛♥❞❧✁♥❣ ✂♦✱ ❛✂✱ ❛♥❞ ✐r♦♠ ✞❖✍❑❙✡✆❊ ✐♦r ✂❤✁s ✥r♦❥❡❝✂✳

☎✥▼ s✂r♦♥❣❧② ☞❡❧✁❡✈❡s ✂❤❛✂ ✂❤❡ ❡♠✄❧♦②❡❡s ❛r❡ ♦✉r ♠♦s✂ ✈❛❧✉❛☞❧❡ r❡s♦✉r❝❡s ❛♥❞ ♥♦ ✄❤❛s❡

♦✐ ☞✉s✁♥❡ss ✁s ♠♦r❡ ✁♠✄♦r✂❛♥✂ ✂❤❛♥ ❝♦♥✂r❛❝✂♦r ✄❡rs♦♥❛❧ s❛✐❡✂②✳ ☎✥▼ ☞❡❧✁❡✈❡s ✂❤❛✂ ❛❧❧

❛❝❝✁❞❡♥✂s ❝❛♥ ☞❡ ✄r❡✈❡♥✂❡❞ ❛♥❞ ✂❤❛✂ s❛✐❡✂② ✁s ❛♥ ✁♥✂❡❣r❛❧ ✄❛r✂ ♦✐ ❡✈❡r②♦♥❡✎s ❥♦☞✳ ☎✠✡❊✏✆✱

☎✥▼ ▼❛♥❛❣❡♠❡♥✂ ❛♥❞ ❡♠✄❧♦②❡❡s ❛r❡ r❡s✄♦♥s✁☞❧❡ ✐♦r ❞❡♠♦♥s✂r❛✂✁♥❣ s❛✐❡✂② ❧❡❛❞❡rs❤✁✄✱

✄r♦✈✁❞✁♥❣ ❛ s❛✐❡ ✌♦r❦ ❡♥✈✁r♦♥♠❡♥✂ ❛♥❞ ✄r♦♠♦✂✁♥❣ s❛✐❡✂② ❛s ❛ ✈❛❧✉❡✳

☎✥▼ ❝♦r❡ s❛✐❡✂② ☞❡❧✁❡✐s ✁♥❝❧✉❞❡✿

� ☛❧❧ ❛❝❝✁❞❡♥✂s ❛r❡ ✄r❡✈❡♥✂❛☞❧❡

� ☛❧❧ ✁♥❥✉r✁❡s ❛r❡ ✄r❡✈❡♥✂❛☞❧❡

� ✞♦r❦✁♥❣ s❛✐❡❧② ✁s ❛ ❝♦♥❞✁✂✁♦♥ ♦✐ ❡♠✄❧♦②♠❡♥✂

� ☛❧❧ ♦✄❡r❛✂✁♥❣ ❡✑✄♦s✉r❡s ❝❛♥ ☞❡ s❛✐❡❣✉❛r❞❡❞

� ✆r❛✁♥❡❞ ❡♠✄❧♦②❡❡s ✂♦ ✌♦r❦ s❛✐❡❧② ✁s ❡ss❡♥✂✁❛❧

� ✍❡❝♦❣♥✁③✁♥❣ s❛✐❡ ☞❡❤❛✈✁♦rs ✐♦s✂❡rs ☞❡✂✂❡r ✉♥❞❡rs✂❛♥❞✁♥❣ ♦✐ ♦✉r ✄♦❧✁❝✁❡s✱ ✄❤✁❧♦s♦✄❤②

❛♥❞ ✄r❛❝✂✁❝❡s

✆♦ ❝♦♥✂r✁☞✉✂❡ ✂♦ s❛✐❡✂② ✁♠✄r♦✈❡♠❡♥✂ ❛❝r♦ss ✂❤❡ ♦✄❡r❛✂✁♦♥✱ ☎✥▼ s❤❛r❡ ☞❡s✂ ✄r❛❝✂✁❝❡s ❛♥❞

❧❡ss♦♥s ❧❡❛r♥❡❞ ❛♠♦♥❣ ✁♥❞✉s✂r✁❡s ✟ ♦r❣❛♥✁③❛✂✁♦♥s ❛♥❞ ☎✠✡❊✏✆✳ ✡♥ ❛❞❞✁✂✁♦♥✱ ☎✥▼ ❤❛✈❡ ❛

❞❡❞✁❝❛✂❡❞ s✂❛✐✐ ♦✐ s❛✐❡✂② ✄r♦✐❡ss✁♦♥❛❧s✱ ❛♥❞ ❝♦♥s✂r✉❝✂✁♦♥ ✂❡❛♠ ✂♦ s✉✄✄♦r✂ ♦✉r ✄❤✁❧♦s♦✄❤②✳

✶✒✓✔ ❍✕✖✗t✘ ✙✗✖✚

✥r❡✈❡♥✂✁♦♥ ✁s ✂❤❡ ❦❡② ❡❧❡♠❡♥✂ ✉s❡❞ ✂♦ ♠✁♥✁♠✁③❡ ✂❤❡ s❡✈❡r✁✂② ♦✐ ♦❝❝✉✄❛✂✁♦♥❛❧ ✁♥❥✉r✁❡s ❛♥❞

✁❧❧♥❡ss❡s✳ ✛♦✌❡✈❡r✱ ✉♥✄r❡❞✁❝✂❛☞❧❡ ❡✈❡♥✂s ❞♦ ♦❝❝✉r✱ ❛♥❞ ✁✂ ✁s ✁♠✄♦r✂❛♥✂ ✂❤❛✂ ❛♥ ❡♠❡r❣❡♥❝②

♠❡❞✁❝❛❧ ✐❛❝✁❧✁✂② ✁s ❞❡✐✁♥❡❞ s♦ ✂❤❛✂ ✄r♦♠✄✂ ❛♥❞ ❝♦♠✄❡✂❡♥✂ ♠❡❞✁❝❛❧ ✂r❡❛✂♠❡♥✂ ✁s ✄r♦✈✁❞❡❞

✂♦ ❛♥ ✁♥❥✉r❡❞ ♦r ✁❧❧ ❡♠✄❧♦②❡❡✳

✆❤❡ ✄r♦✈✁s✁♦♥ ♦✐ ❤❡❛❧✂❤ s❡r✈✁❝❡s ✌✁❧❧ ☞❡ ❞♦♥❡ ☞② ✛♦s✄✁✂❛❧✳
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❙�✁❡ ❍❡❛❧✁❤ ✥❧❛♥ ✂❤❛❧❧ ✄❡ ☎❡❢❡☎ ✁♦ ❙�✁❡ ❙✥❡❝�❢�❝ ❍❡❛❧✁❤ P❧❛♥✳

❍❡❛❧✁❤ P❧❛♥ �✂ ❝♦✈❡☎❡❞ ✄✆ ✂❡✈❡☎❛❧ ✥☎♦❝❡❞✉☎❡✂ ✂✉❝❤ ❛✂✿

✝ ❉❡♥❣✉❡ ✞♦♥✁☎♦❧ ✥☎♦❝❡❞✉☎❡✂

✝ ❖❝❝✉✥❛✁�♦♥❛❧ ❍❡❛❧✁❤ ❘❡✥♦☎✁�♥❣ P☎♦❝❡❞✉☎❡✂

✝ ❍❡❛❧✁❤ ❆✉❞�✁�♥❣ P☎♦❝❡❞✉☎❡✂

✝ ❙�✁❡ ❙✥❡❝�❢�❝ ❍❡❛❧✁❤ P❧❛♥✂

✝ ✞❧�♥�❝ P☎❛❝✁�❝❡ ✟✉�❞❡❧�♥❡✂

✝ ▼❡❞�❝❛❧ ✠q✉�✥♠❡♥✁ ▼❛�♥✁❡♥❛♥❝❡ P☎♦❝❡❞✉☎❡✂

✝ ▼❡❞�❝❛❧ ✠✈❛❝✉❛✁�♦♥ P☎♦❝❡❞✉☎❡✂

✝ ❙❛♥�✁❛☎✆ ❍❡❛❧✁❤ P☎♦❝❡❞✉☎❡✂

✝ ❉✉✂✁ ❝♦♥✁☎♦❧ ✥☎♦❝❡❞✉☎❡

✝ ❘❛❞�❛✁�♦♥ ❡q✉�✥♠❡♥✁ ❡♠❡☎❣❡♥❝✆ ❛♥❞ ♦✥❡☎❛✁�♥❣ ✥☎♦❝❡❞✉☎❡✂

✝ ❖❝❝✉✥❛✁�♦♥❛❧ ❍❡❛❧✁❤ ❙✁❛❢❢�♥❣ P❧❛♥

✶✡☛☞ ❊✌✍✐r✎✌✏✑✌t✒✓ ✔✒✌✒✕✑✏✑✌t
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