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¾È¶Á §¥§¨  

In 1995, the first symposium took place in the ñKekul®ò lecture room at the TU 
Darmstadt. Since then, more than two decades have elapsed and the location of 
the event has been changed to the immense and representative new congress 
center ñdarmstadtiumò. After having received approximately 500 experts at 
ISAL 2021, it is a great pleasure to welcome international designers, engineers, 
scientists and decision makers of the automotive lighting industry at ISAL 
2023.  

A lot of research and development focuses on communication between auto-
mated vehicles and other road users as well as on high resolution adaptive high 
beam to improve the visibility distance and general driving comfort for front 
lighting. Further research topics include adaptive rear lights to minimize dis-
comfort and maximize road safety for following cars. In the meantime, new 
challenges for the automotive lighting community arise in the form of energy 
efficient lighting for purely electric vehicles as well as lighting design and 
functions for autonomous driving.  

ISAL 2023 will surely encourage the exchange between lighting engineers, 
road safety experts and regulative bodies. They will have the opportunity to 
present the most recent results of research and development to continue the 
established traditions of this conference to be able to promote a bright future 
for automotive lighting.  

ÁÖ×äçÖéäçî äÛ ¶ÙÖåéÞëÚ ÁÞÜÝéÞãÜ ÈîèéÚâè ÖãÙ ËÞèêÖá ÅçäØÚèèÞãÜ 

The Technische Universitªt Darmstadt was founded in 1877 and established the 
worldwide first professorial chair for electrical engineering in 1882. One of the 
first lectures included electrical lighting technology.  

In this tradition, the Laboratory of Lighting Technology was founded in 1956. 
Prof. Jainski set an emphasis on traffic lighting. Prof. Schmidt-Clausen suc-
ceeded Prof. Jainski in 1982 as head of the laboratory and, due to successful       
research, strengthened its national and international reputation. It was him who 
realized the need for an international conference on automotive lighting, which 
basically was the birth of a new international symposium called ñProgress in 
Automotive Lightingò - the predecessor of todayôs well-known ISAL. 

Since the appointment of Prof. Tran Quoc Khanh in October 2006, the Labora-
tory of Adaptive Lighting Systems and Visual Processing has gained even 
more renown in the field of road lighting. Many studies in the field of automo-
tive lighting have been conducted since and published in relevant media. 
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¶ U. Hornfeck, ZKW Group GmbH, AT 

¶ Dr. W. Huhn, DVN, FRA 
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¼ÚãÚçÖá ¾ãÛäçâÖéÞäã 

Date 

 

Location 

 

 

 

Language 

Proceedings 

September 25 - 27, 2023 

 

darmstadtium 

science | congresses  

Schlossgraben 1 

64283 Darmstadt, Germany 

English (no simultaneous translation) 

You can receive the proceedings as a hard cover book at the reception 

or you can download a digital version. 
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¸ÝÚØà-¾ã 

Monday  

Evening 

 

 

 

Symposium 

 

 

 

 

 

 

 

 

¼Úé-ÉäÜÚéÝÚç  

The Laboratory of Adaptive Lighting Systems and Visual Processing traditionally of-

fers a welcome evening the day before the official opening of the symposium. The Get-

Together is the place to meet old friends and connect with new partners in an informal 

surrounding.  

 

Monday, September 25, 2023 

 

18:00-22:00 

 

Spectrum 

 

The Get-Together is included in the conference fee. No additional payment is required.  

The check-in desk will be open from 17:00 until 22:00 during 

the Get-Together in the spectrum of the darmstadtium congress  

center. It is strongly recommended to register on Monday evening to 

avoid waiting time on Tuesday. 

 

The check-in desk will be situated at the main entrance of the darm-

stadtium and will open at 7:30 a.m. Tuesday morning  until the clos-

ing of the symposium. Attendees who come to Darmstadt on Monday 

are encouraged to register during the Get-Together. 
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ºíÝÞ×ÞéÞäã 

The Symposium is accompanied by an exhibition. It offers a unique possibility to net-

work with peers in the automotive industry from around the globe.  

For further information about the exhibition please see pages 26 and 27. 

 

 

 

 

ÁêãØÝ 

Buffet style lunch and seating areas are available on all three floors.  

 

 

 

¹ÞããÚç z ¹çÞãàè 

Dinner & Drinks offers conference participants an excellent chance to enjoy delicious 

food in a relaxed setting and encourages international scientific exchange in a more 

relaxed setting outside the main conference environment.  

Dinner & Drinks takes place on  

 

Tuesday, September 26, 2023 

 

20:00 

 

Spectrum 

 

Dinner & Drinks is included in the conference fee. No additional payment is required.  
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ÈØÝÚÙêáÚ - ÄëÚçëÞÚì 

Kmlb_w* Qcnr, 03 
Get-Together & Check-In (Please refer to page 6) 

08:00 

08:25 

09:00 

 

10:00 

11:00 

 

 

12:15 

13:30 

 

 

 

15:00 

15:30 

 

 

16:40 

17:00 

 

18:15 

 

20:00 

Opening 

Key Note Speech 

Main Session 

 HSPR 

Coffee & Exhibition 

Parallel Session 

a. Visual Performance 

b. Future Lighting 

Lunch 

Parallel Session 

a. AV Communication 

b. Sustainability &  

System Approach I 

Coffee & Exhibition 

Parallel Session 

a. Signaling 

b. HD-Headlamps 

Coffee & Exhibition 

Podium Discussion 

Autonomous Driving 

Exhibition, Posters and 

Beer 

Dinner & Drinks 

Tuesday, Sept. 26 

07:30 

08:00 

08:20 

09:00 

 

 

10:30 

11:00 

 

 

 

12:00 

13:30 

 

 

14:45 

 

15:20 

15:35 

15:45 

Coffee & Exhibition 

Key Note Speech  

Podium Discussion 

Parallel Session 

  a. HD Headlamps II 

  b. Rating and Regulations 

Coffee & Exhibition 

Parallel Session 

a. Car Interior and  

Ambient Lighting 

b. Light sources 

Lunch & Exhibition 

Main Session 

 Sustainability &  

 System Approach II 

Main Lecture 

     GTB Energy 

Award Ceremony 

Closing Speech 

End of ISAL 2023 

The check-in counter will be open from 7:30 at the main entrance. 

Wednesday, Sept. 27 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

лтΥол - 
луΥлл  

9ƴǘǊȅ ϧ /ƻũŜŜ 

  

луΥлл 

²ŜƭŎƻƳŜ ǎǇŜŜŎƘ ƻŦ ǘƘŜ ŎƘŀƛǊƳŀƴ 
tǊƻŦΦ ¢Ǌŀƴ vǳƻŎ YƘŀƴƘΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

²ŜƭŎƻƳŜ ǎǇŜŜŎƘ ƻŦ ǘƘŜ ŘŜŀƴ ƻŦ 9ƭŜǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ 
tǊƻŦΦ CƭƻǊƛŀƴ {ǘŜƛƴƪŜΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

L{![ LƴǘǊƻŘǳŎǝƻƴ 
WŜƴǎ .ŀƭŀǎǳǎΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

уΥнр 
YŜȅƴƻǘŜΥ !ǳǘƻƳŀǘŜŘ 5ǊƛǾƛƴƎ ς ǘƻǿŀǊŘǎ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 
ƻŦ ǘƘŜ !5-ǎǘŀŎƪ ŦǊƻƳ ǎŜƴǎƻǊ ǘƻ ŀŎǘƻǊ 
tǊƻŦΦ 5ǊΦ-LƴƎΦ {ǘŜǾŜƴ tŜǘŜǊǎΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

 IŜŀŘƭƛƎƘǘ {ŀŦŜǘȅ tŜǊŦƻǊƳŀƴŎŜ wŀǝƴƎ 

лфΥлл 
LƴǘǊƻŘǳŎǘƻǊȅ ¢ŀƭƪ 
IŜŀŘƭƛƎƘǘ {ŀŦŜǘȅ tŜǊŦƻƳŀƴŎŜ wŀǝƴƎ 
5ǊΦ aΦ IŀƳƳΣ ¢¦ 5ŀǊƳǎǘŀŘǘ  

лфΥмл /ƻƴŎŜǇǘ ŀƴŘ /ŀƭŎǳƭŀǝƻƴ 
5ǊΦ 9ΦhΦ wƻǎŜƴƘŀƘƴΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ 

лфΥнл D¢.Ψǎ ǾƛŜǿ ƻƴ IŜŀŘƭŀƳǇ ǊŀǝƴƎǎ 
5ǊΦ ǇƘƛƭΦ ƴŀǘΦ wΦ bŜǳƳŀƴƴΣ D¢. 

лфΥол wŜŀƭƛǘȅ /ƘŜŎƪ 
/Φ IƛƴǘŜǊǿŅƭŘŜǊΣ !ǳŘƛ !D  

лфΥпл ¢ƘŜ ƴŜǿ I{tw ǿŜōǎƛǘŜ 
5Φ IƻũƳŀƴƴ ϧ YΦ YǳƴǎǘΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

лфΥрл 5ƛǎŎǳǎǎƛƻƴ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

млΥлл - 
ммΥлл 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 

 CǳǘǳǊŜ [ƛƎƘǝƴƎ  

ммΥлл 
aŀǘŎƘƛƴƎ CǳƴŎǝƻƴ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΥ /ƻƳƳǳƴƛŎŀǝƻƴ ŦƻǊ 
{ŀŦŜǘȅ !ǇǇƭƛŎŀǝƻƴǎ ŀƴŘ {ǳǇŜǊƛƻǊ ¦ǎŜǊ 9ȄǇŜǊƛŜƴŎŜ 
!ƴŘǊŜ IŀƛƴȊƭƳŀƛŜǊΣ !ǳŘƛ !D 

ммΥмл 
bŜǳǊƻƴŀƭ ƴŜǘǿƻǊƪ ōŀǎŜŘ [ƛƎƘǘ /ƻƳƳǳƴƛŎŀǝƻƴ   
όϧ ƭƛǾŜ ŘŜƳƻύ 
tƘƛƭƛǇǇ wǀŎƪƭΣ {ǘŜƭƭŀƴǝǎ  

ммΥнл 5ƛƎƛǘŀƭ aŀǘǊƛȄ [ƛƎƘǘ ŦƻǊ LƴŎǊŜŀǎŜŘ wƻŀŘ {ŀŦŜǘȅ 
5ǊΦ /ŀǊǎǘŜƴ CǳƴƪŜΣ !ǳŘƛ !D 

ммΥол 
¢ƻǿŀǊŘǎ ƛƴǘŜƭƭƛƎŜƴǘ ǾŜƘƛŎƭŜ ƭƛƎƘǝƴƎ ς ! ŦƻŎǳǎ ƻƴ ǘƘŜ ƛƳπ
ǇƻǊǘŀƴŎŜ ƻŦ ŎŀƳŜǊŀ ǎƛƎƴŀƭ ŀƴŀƭȅǎƛǎ 
5Φ IƻũƳŀƴƴΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

ммΥпл 
IŜŀŘƭŀƳǇ ǎŜƴǎƻǊΥ ±ƛǎƛōƛƭƛǘȅ ǎŜƴǎƻǊ ōŀǎŜŘ ƻƴ ǎǘǊǳŎǘǳǊŜŘ  
[ƛƎƘǘ 
CƭƻǊƛŀƴ YǊƛŜƊΣ [-[ŀō 

ммΥрл 
9Ǿƻƭǳǝƻƴ ƻŦ I5-IŜŀŘƭŀƳǇǎΥ ²ƘŀǘΩǎ ŎƻƳƛƴƎ ƴŜȄǘΚ 
!ǊƳƛƴ !ǳǎǘŜǊǎŎƘǳƭǘŜΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ wŜǳǘƭƛƴƎŜƴ όDŜǊƳŀƴȅύ 
DƳōI 

мнΥлл 5ƛǎŎǳǎǎƛƻƴ 

  

мнΥмр-
моΥол 

[ǳƴŎƘ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

млΥлл - 
ммΥлл 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 

 ±ƛǎǳŀƭ tŜǊŦƻǊƳŀƴŎŜ  

ммΥлл 
5ŜǘŜŎǝƻƴ ŎƻƴŘƛǝƻƴǎ ƛƴ ǳǊōŀƴ ƴƛƎƘǘ ǘǊŀŶŎ ς 5ƻŜǎ ƳƻǊŜ 
ƭƛƎƘǘ ŀƭǿŀȅǎ ƳŜŀƴ ōŜǧŜǊ ŘŜǘŜŎǝƻƴΚ 
5ǊΦ !ƴƛƭ 9ǊƪŀƴΣ !ǳŘƛ !D 

ммΥмл 

9ƴƘŀƴŎŜƳŜƴǘ ƻŦ ŀ ŎƻƴǘǊŀǎǘ ǘƘǊŜǎƘƻƭŘ ǇǊŜŘƛŎǝƻƴ ƳƻŘŜƭ ōȅ 
ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ 5ǳŀƭ ¢ǊŜŜ /ƻƳǇƭŜȄ ²ŀǾŜƭŜǘ 
¢ǊŀƴǎŦƻǊƳ 
YŀǘǊƛƴ {ŎƘƛŜǊΣ [-[ŀō 

ммΥнл 
5ǊƛǾŜǊϥǎ ƎŀȊŜ ŘƛǎǘǊƛōǳǝƻƴǎ ƻƴ ǊǳǊŀƭ ǊƻŀŘǎΣ ƘƛƎƘǿŀȅǎ ŀƴŘ 
ǳǊōŀƴ ǊƻŀŘǎ ƛƴ ǊŜŀƭ ǊƻŀŘ ǘǊŀŶŎ ŘǳǊƛƴƎ Řŀȅ ŀƴŘ ƴƛƎƘǘ 
YƻǊōƛƴƛŀƴ YǳƴǎǘΣ  ¢¦ 5ŀǊƳǎǘŀŘǘ 

ммΥол LƴǘŜƭƭƛƎŜƴǘ [ƛƎƘǘ hǇǝƳƛȊŀǝƻƴ ŦƻǊ ǘƘŜ CǳǘǳǊŜ ƻŦ IŜŀŘƭŀƳǇǎ 
5ǊΦ Wƻƴŀǎ YƻōōŜǊǘΣ !ǳŘƛ !D 

ммΥпл 
LƴŎǊŜŀǎƛƴƎ wƻŀŘ {ŀŦŜǘȅ ²ƘƛƭŜ 5ŜŎǊŜŀǎƛƴƎ 9ƴŜǊƎȅ /ƻƴπ
ǎǳƳǇǝƻƴ - /ƘŀƴŎŜǎ ƻŦ bŜǿ /ƛǘȅ [ƛƎƘǘ CǳƴŎǝƻƴǎ 
5ǊΦ aŀǘƘƛŀǎ bƛŜŘƭƛƴƎΣ CƻǊǾƛŀ IŜƭƭŀ 

ммΥрл 

!ǇǇƭȅƛƴƎ ǘƘŜ ¦ƴƛǾŜǊǎŀƭ [ǳƳŜƴ CǊŀƳŜǿƻǊƪ ŦƻǊ !ǎǎŜǎǎƛƴƎ 
ǘƘŜ .ŜƴŜŬǘǎ ƻŦ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ 
5ǊΦ WƻƘƴ .ǳƭƭƻǳƎƘΣ [ƛƎƘǘ ŀƴŘ IŜŀƭǘƘ wŜǎŜŀǊŎƘ /ŜƴǘŜǊΣ LŎŀƘƴ {ŎƘƻƻƭ ƻŦ aŜπ
ŘƛŎƛƴŜ ŀǘ aƻǳƴǘ {ƛƴŀƛ 

мнΥлл 5ƛǎŎǳǎǎƛƻƴ 

  

мнΥмр-
моΥол 

[ǳƴŎƘ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

 {ǳǎǘŀƛƴŀōƛƭƛǘȅ ϧ {ȅǎǘŜƳ !ǇǇǊƻŀŎƘ L 

моΥол 
b![¸{9{Σ ǘƘŜ ǿŀȅ ǘƻ ǘƘŜ ŎƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅ ƛƴ ŜȄǘŜǊƛƻǊ 
ƭƛƎƘǝƴƎ 
/ƘǊƛǎǝŀƴ {ŎƘƳƛŘǘΣ CƻǊǾƛŀ I9[[! 

моΥпл hǇǝŎŀƭ ŘŜǎƛƎƴ ƛƳǇŀŎǘ ƻƴ ǇǊƻŘǳŎǘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ 
5ǊΦ aŀǊŎƻ {ǾŜǩƴƛΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ wŜǳǘƭƛƴƎŜƴ DƳōI 

моΥрл 
{ǳǎǘŀƛƴŀōƛƭƛǘȅΣ ŀ ƴŜǿ ŘƛǊŜŎǝƻƴ ƻŦ ƻǇǝƳƛȊŀǝƻƴ ŦƻǊ ŦǳǘǳǊŜ 
ŀǳǘƻƳƻǝǾŜ ƭƛƎƘǝƴƎ 
±ŀƭŝǊŜ /ŀƭŀƛǎΣ wŜƴŀǳƭǘ DǊƻǳǇ 

мпΥлл 
aŀǘŜǊƛŀƭ ŀƴŘ tǊƻŎŜǎǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ŦƻǊ !ǳǘƻƳƻǝǾŜ 
[ƛƎƘǝƴƎ 9ƭŜŎǘǊƻƴƛŎǎ 
aŀȄƛƳƛƭƛŀƴ DǳǘƳŜƴǎŎƘΣ ½Y² DǊƻǳǇ DƳōI 

мпΥмл {ǳǎǘŀƛƴŀōƭŜ ƘŜŀŘƭŀƳǇǎ ŎƻƴǘǊƛōǳǝƴƎ ǘƻ ŎŀǊōƻƴ ƴŜǳǘǊŀƭƛǘȅ 
¢ŀƪŀǎƘƛ YŀƴŀȊŀǿŀΣ {¢!b[9¸ 9[9/¢wL/ /hΦΣ [¢5Φ 

мпΥнл 
[ƛŦŜ /ȅŎƭŜ !ǎǎŜǎǎƳŜƴǘ ό[/!ύ ŦƻǊ /ƻƳǇƭŜǘŜ ±ŜƘƛŎƭŜ ŀƴŘ 9Ȅπ
ǘŜǊƛƻǊ [ƛƎƘǝƴƎ  
[ƛƴŘŀ !ƭǇƳŀƴƴΣ ±ƻƭǾƻ /ŀǊǎ 

мпΥол 5ƛǎŎǳǎǎƛƻƴ 

мрΥлл- 
мрΥол 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

 !± /ƻƳƳǳƴƛŎŀǝƻƴ 

моΥол 
LbL¢L!¢L±9 - [ƛƎƘǘ-.ŀǎŜŘ IaLǎ ŦƻǊ LƴǘŜƭƭƛƎŜƴǘ /ƻƳƳǳƴƛŎŀǝπ
ƻƴ ƛƴ aƛȄŜŘ ¢ǊŀŶŎ {ŎŜƴŀǊƛƻǎ  
[ŜƻƴƘŀǊŘ wƻǧƳŀƴƴΣ [-[ŀō 

моΥпл 
IǳƳŀƴ-ƭƛƪŜ ƭƛƎƘǘ ƛƴǘŜǊŦŀŎŜ ŦƻǊ Ǿƛǎǳŀƭ ŎƻƳƳǳƴƛŎŀǝƻƴ 
ōŜǘǿŜŜƴ ǊƻŀŘ ǳǎŜǊǎ ŀƴŘ ŘǊƛǾŜǊƭŜǎǎ ǾŜƘƛŎƭŜǎ 
{ƘƻƛŎƘƛ aLbhY!²!Σ L/ILYhI LƴŘǳǎǘǊƛŜǎΣ [ǘŘΦ 

моΥрл 
aŜǘŀƻǇǝŎ .ŀǎŜŘ {ǘŀǝŎ {ȅƳōƻƭ tǊƻƧŜŎǝƻƴ ŦƻǊ 9ȄǘŜǊƴŀƭ Iǳπ
Ƴŀƴ aŀŎƘƛƴŜ LƴǘŜǊŀŎǝƻƴ 
[ǳƪŀǎ ¢ƻǊōŜƴ IƛƭƭŜǊΣ [-[ŀō 

мпΥлл 

/ƻƳƳǳƴƛŎŀǝƻƴ ƻŦ ƘƛƎƘƭȅ ŀǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜǎ ǿƛǘƘ ǘƘŜ 
ǎǳǊǊƻǳƴŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ǳǎƛƴƎ ƻƴ-ǾŜƘƛŎƭŜ ƛƳŀƎƛƴƎ ŘŜπ
ǾƛŎŜǎ 
aŀǊƪǳǎ tŜƛŜǊΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 

мпΥмл 
CǊƻƳ {ƛƎƴŀƭƛƴƎ ǘƻ IǳƳŀƴ-aŀŎƘƛƴŜ-LƴǘŜǊŦŀŎŜΥ ƴŜǿ wƻƭŜǎ 
ŦƻǊ ŜȄǘŜǊƛƻǊ [ƛƎƘǝƴƎ 
5ǊΦ wƻōŜǊǘ [ŜǳǘŜΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ wŜǳǘƭƛƴƎŜƴ DƳōI 

мпΥнл 
LƴǾŜǎǝƎŀǝƻƴ ƻŦ ōƭƛƴƪƛƴƎ ǇŀǧŜǊƴ ǘƘŀǘ ŎƻƴǾŜȅǎ ŎŀǊΩǎ ƎƛǾƛƴƎ 
ǿŀȅ ƛƴǘŜƴǝƻƴ 
IƻƴŀƳƛ CǳƧƛƛΣ YhL¢h a!b¦C!/¢¦wLbD /hΦΣ [¢5Φ 

мпΥол 5ƛǎŎǳǎǎƛƻƴ 

мрΥлл- 
мрΥол 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

 I5 IŜŀŘƭŀƳǇǎ L 

мрΥол 
! Ǿƛǎƛƻƴ ƻŦ ŀ ƴŜǿ ǾŜƘƛŎƭŜ ŦǊƻƴǘ ǿƛǘƘ ƳŜǊƎŜŘ ƭƛƎƘǝƴƎ ŀƴŘ 
ŜȄǘŜǊƛƻǊ ǎȅǎǘŜƳǎ 
DŜǊŀƭŘ .ǀƘƳΣ ½Y² ϧ  /ƘǊƛǎǝŀƴ [ŜƛǎǘŜǊΣ w9I!¦ !ǳǘƻƳƻǝǾŜ 

мрΥпл 

IƛƎƘ ǊŜǎƻƭǳǝƻƴ !5. ƭƛƎƘǘ ǎƻǳǊŎŜǎ όҡ[95 tƛȄŜƭ 9ƳƛǧŜǊ !Ǌπ
Ǌŀȅǎύ ς ¢ŜŎƘƴƻƭƻƎȅ ŎƻƳǇŀǊƛǎƻƴ ǘƻǿŀǊŘǎ ŜƴŜǊƎȅ ǎŀǾƛƴƎ Ǉƻπ
ǘŜƴǝŀƭǎ 
{ǘŜŦŀƴ DǊƻŜǘǎŎƘΣ ŀƳǎ-hǎǊŀƳ LƴǘŜǊƴŀǝƻƴŀƭ DƳōI 

мрΥрл 
5LDL¢![ [LDI¢ ς ! ǊŞǎǳƳŞ ŀƊŜǊ п ȅŜŀǊǎ ƻŦ ǎŜǊƛŜǎ ǇǊƻŘǳŎπ
ǝƻƴ 
5ǊΦ aŀǊƪǳǎ aŀƛŜǊΣ aŜǊŎŜŘŜǎ-.ŜƴȊ DǊƻǳǇ !D 

мсΥлл ¢ƻǿŀǊŘǎ tƛȄŜƭŀǘŜŘ {ƛƴƎƭŜ aƻŘǳƭŜ IŜŀŘƭŀƳǇ {ƻƭǳǝƻƴǎ 
5ǊΦ /ƘǊƛǎǝŀƴ YƴƻōƭƻŎƘΣ ½Y² 

мсΥмл 

aŀǎƪƭŜǎǎ ƛǊǊŜƎǳƭŀǊ ŘƻǳōƭŜ-ǎƛŘŜŘ ƳƛŎǊƻƭŜƴǎ ŀǊǊŀȅǎ ŦƻǊ ŀǳǘƻπ
ƳƻǝǾŜ ƘŜŀŘƭƛƎƘǘǎ 
5ƳƛǘǊƛƛ {ǘŜŦŀƴƛŘƛΣ CǊŀǳƴƘƻŦŜǊ LƴǎǝǘǳǘŜ ŦƻǊ !ǇǇƭƛŜŘ hǇǝŎǎ ŀƴŘ tǊŜŎƛǎƛƻƴ 
9ƴƎƛƴŜŜǊƛƴƎ LhC 

мсΥнл !ǇǇƭƛŎŀǝƻƴ ǇƻǘŜƴǝŀƭ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ ƻŦ I5 ŦǊƻƴǘ ƭƛƎƘǝƴƎ 
5ǊΦ aƛǊƻǎƭŀǾ YǊƻǇŀŎΣ IȅǳƴŘŀƛ aƻǘƻǊ 9ǳǊƻǇŜ ¢ŜŎƘƴƛŎŀƭ /ŜƴǘŜǊ 

мсΥол 5ƛǎŎǳǎǎƛƻƴ 

мсΥрл- 
мтΥмл 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

 {ƛƎƴŀƭƛƴƎ 

мрΥол 
bŜŀǊ-ŬŜƭŘ ǇǊƻƧŜŎǝƻƴǎ - Iƻǿ ŘȅƴŀƳƛŎ ŀũŜŎǘǎ ǘƘŜ ŘŜǘŜŎǝƻƴ 
ǘƘǊŜǎƘƻƭŘ 
¢ŀōŜŀ {ŎƘƭǸǊǎŎƘŜƛŘΣ .a² DǊƻǳǇ 

мрΥпл 
/ƻƳǇŜƴǎŀǝƻƴ ƻŦ ±ŜƘƛŎƭŜ aƻǾŜƳŜƴǘ ŀƴŘ {ǳǊŦŀŎŜ wƻǳƎƘπ
ƴŜǎǎ ŦƻǊ IŜŀŘƭŀƳǇ wƻŀŘ tǊƻƧŜŎǝƻƴǎ 
{ƛƴŀƴ ¸ŀǊƎŜƭŘƛΣ aŜǊŎŜŘŜǎ .ŜƴȊ DǊƻǳǇ !D 

мрΥрл 
¢ƘŜ ǳǎŜ ƻŦ ǇƭŀǜƻǊƳ {9[9b9 ŦƻǊ ǘƘŜ ŘŜŬƴƛǝƻƴ ƻŦ wƻŀŘ ǇǊƻπ
ƧŜŎǝƻƴ ƴŜŜŘǎ 
.95¦ CǊŀƴœƻƛǎΣ wŜƴŀǳƭǘ 

мсΥлл 
wŜǎŜŀǊŎƘ ƻƴ !ƭŜǊǝƴƎ 9ũŜŎǘǎ ƻŦ wƻŀŘ-tǊƻƧŜŎǝƻƴ ƻŦ 5ƛǊŜŎπ
ǝƻƴ-LƴŘƛŎŀǘƻǊ ǘƻ /ȅŎƭƛǎǘǎ 
5ǊΦ ¸ƻƪƻ YŀǘƻΣ bŀǝƻƴŀƭ ¢ǊŀŶŎ {ŀŦŜǘȅ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ [ŀōƻǊŀǘƻǊȅ 

мсΥмл 9ȄǘŜǊƛƻǊ [ƛƎƘǝƴƎ 5ƛǎǇƭŀȅ 
aŀǊǝƴ ±ƻƭƭƳŜǊΣ I9[[! DƳōI ϧ /ƻΦ YƎŀ! 

мсΥнл 
!ŘŀǇǝǾŜ ǎƛƎƴŀƭ ƭƛƎƘǝƴƎ ς .ǊŜŀƪǘƘǊƻǳƎƘ ǘŜŎƘƴƻƭƻƎȅ ƛƴ [95 
ŀǊŜŀ ƭƛƎƘǝƴƎ ŀƴŘ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ŀǎǇŜŎǘǎ 
5ǊΦ 9Ǌǿƛƴ [ŀƴƎΣ  ŀƳǎ-h{w!a DǊƻǳǇ 

мсΥол 5ƛǎŎǳǎǎƛƻƴ 

мсΥрл- 
мтΥмл 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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ÅçäÜçÖâ - ÉêÚèÙÖî 

 tƻŘƛǳƳ 5ƛǎŎǳǎǎƛƻƴ  

мтΥмл IƻƳƻƭƻƎŀǝƻƴ ŀƴŘ LƴƴƻǾŀǝƻƴ 

муΥмл 9ȄƘƛōƛǝƻƴΣ tƻǎǘŜǊ ϧ .ŜŜǊ 

                                  

нлΥлл 5ƛƴƴŜǊ ϧ 5Ǌƛƴƪǎ  
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ÅçäÜçÖâ - ÌÚÙãÚèÙÖî 

лтΥол - 
луΥлл  

9ƴǘǊȅ ϧ /ƻũŜŜ  

 YŜȅƴƻǘŜ ϧ tƻŘƛǳƳ 5ƛǎŎǳǎǎƛƻƴ 

 
уΥлл 
 
 
уΥнл 
 
 
 

[ƛƎƘǝƴƎ ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ 9Ǿƻƭǳǝƻƴ 
5ǊΦ aΦ IŀƳƳΣ ¢¦ 5ŀǊƳǎǘŀŘǘ 
 

tƻŘƛǳƳ 5ƛǎŎǳǎǎƛƻƴΥ ¢ƘŜ ±ƛǎƛƻƴ ƻŦ bŜȄǘ-DŜƴŜǊŀǝƻƴ ±ŜƘƛŎƭŜ 
[ƛƎƘǝƴƎ 9ƴƎƛƴŜŜǊǎ ƻƴ CǳǘǳǊŜ LƴƴƻǾŀǝƻƴǎ 
!Φ IŀƛƴȊƭƳŀƛŜǊ ό!ǳŘƛύΣ {Φ ²ŜōŜǊ ό.a²ύΣ 5ǊΦ aΦ aŀƛŜǊ όaŜǊŎŜŘŜǎύ ŀƴŘ tΦ 
wǀŎƪƭ ό{ǘŜƭƭŀƴǝǎύ 

 I5 IŜŀŘƭŀƳǇǎ LL 

лфΥлл 
±ƛǊǘǳŀƭ hǇǝƳƛȊŀǝƻƴ ƻŦ aŀǘǊƛȄ IŜŀŘƭƛƎƘǘǎ ŦƻǊ LƳǇǊƻǾŜŘ 
!ǳǘƻƳŀǘŜŘ hōƧŜŎǘ 5ŜǘŜŎǝƻƴ ŀƴŘ 9ƴŜǊƎȅ 9ŶŎƛŜƴŎȅ 
bŀǘƘŀƭƛŜ aǸƭƭŜǊΣ ¢¦ 5ƻǊǘƳǳƴŘ 

лфΥмл 
bŜǿ ŬŜƭŘ ƻŦ ƘŜŀŘƭƛƎƘǘ ƻǇǝŎŀƭ ŘŜǎƛƎƴ - ƛƳŀƎƛƴƎ ǎȅǎǘŜƳǎ 
ŀƴŘ ǘƘŜƛǊ ǳǎŜŎŀǎŜǎΦ 
5ŀǾƛŘ IȅƴŀǊΣ tƭŀǎǝŎ hƳƴƛǳƳ 

лфΥнл 
[Ŝǎǎƻƴǎ [ŜŀǊƴŜŘ ƛƴ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ IƛƎƘ-5ŜŬƴƛǝƻƴ 
aŀǘǊƛȄ IŜŀŘƭƛƎƘǘ wŜŀƭ-¢ƛƳŜ {ƛƳǳƭŀǘƻǊ 
aƛǊƪƻ ²ŀƭŘƴŜǊΣ ¢¦ 5ƻǊǘƳǳƴŘ 

лфΥол 
CǳǘǳǊŜ {ƛƎƴŀƭ aŀǘǊƛȄ !ǇǇƭƛŎŀǝƻƴǎ ŀƴŘ ǘƘŜƛǊ bŜŜŘǎ ƛƴ ǘŜǊƳǎ 
ƻŦ [ƛƎƘǝƴƎ tǊƻǇŜǊǝŜǎ 
5ǊΦ 9ΦhΦ wƻǎŜƴƘŀƘƴΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ wŜǳǘƭƛƴƎŜƴ  DƳōI 

лфΥпл 5ƛǎŎǳǎǎƛƻƴ 

 
млΥлл- 
ммΥлл 

 
/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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ÅçäÜçÖâ - ÌÚÙãÚèÙÖî 

 wŀǝƴƎ ϧ wŜƎǳƭŀǝƻƴǎ  

фΥлл 
LƴǾŜǎǝƎŀǝƻƴ ƻƴ ǎȅƳōƻƭ-ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ŎƻƳƳǳƴƛŎŀǝƻƴ 
ǿƛǘƘ ƻǘƘŜǊ ǊƻŀŘ ǳǎŜǊǎ 
aŀȄƛƳƛƭƛŀƴ .ŀǳƳŀƴƴΣ YŀǊƭǎǊǳƘŜ LƴǎǝǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 

фΥмл 
IŜŀŘƭŀƳǇǎ ǇŜǊŦƻǊƳŀƴŎŜ ǇǊŜŘƛŎǝƻƴ ǘƻ ǿƛƴ ǘƘŜ LLI{ ¢ƻǇ 
{ŀŦŜǘȅ tƛŎƪ 
bŀŘƛŀ /ƻǎǘŀΣ {¢9[[!b¢L{ 

фΥнл 
{ƛƳǇƭƛŦȅƛƴƎ ŀƴŘ ŀŎŎŜƭŜǊŀǝƴƎ ǇƘƻǘƻƳŜǘǊƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ 
ǿƛǘƘ ŀǊǝŬŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜ 
tŜǘǊ CŜǊōŀǎΣ tƭŀǎǝŎ hƳƴƛǳƳ 

фΥол tIh¢ha9¢w¸ D¦L59[Lb9{ нΦл ς /L9 C5L{ лнт-нлно 
5ǊΦ ¢ƘƻƳŀǎ wŜƛƴŜǊǎΣ [a¢ [ƛŎƘǘƳŜǎǎǘŜŎƘƴƛƪ DƳōI 

фΥпл 
!5{ aŀǊƪŜǊ [ŀƳǇǎ ς wŜƎǳƭŀǘƻǊȅ wŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ  
¢ŜŎƘƴƛŎŀƭ LƳǇƭŜƳŜƴǘŀǝƻƴǎ 
5ǊΦ 5ŀƴƛŜƭ .ŜǘȊΣ aŜǊŎŜŘŜǎ-.ŜƴȊ DǊƻǳǇ !D 

фΥрл 
aƻŎƪ-ǳǇ ōŀǎŜŘ ¢ŜǎǝƴƎ ƻŦ ¢ǳǊƴ {ƛƎƴŀƭ tǊƻƧŜŎǝƻƴ [ŀƳǇǎΥ 
9ũŜŎǘǎ ƻƴ 5ǊƛǾŜǊΣ /ȅŎƭƛǎǘΣ ŀƴŘ tŜŘŜǎǘǊƛŀƴ {ŀŦŜǘȅ 
5ǊΦ IȅŜǊŀƴ YŀƴƎΣ ¸ŜǳƴƎƴŀƳ ¦ƴƛǾŜǊǎƛǘȅ 

млΥлл 5ƛǎŎǳǎǎƛƻƴ 

млΥлл-  
ммΥлл 

/ƻũŜŜ ϧ 9ȄƘƛōƛǝƻƴ 
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 /ŀǊ LƴǘŜǊƛƻǊ ŀƴŘ !ƳōƛŜƴǘ [ƛƎƘǝƴƎ 

ммΥлл 
/ƘŀƭƭŜƴƎŜǎ ƻŦ 5ƛƎƛǘŀƭ tǊƻƧŜŎǝƻƴǎ ƛƴ ǘƘŜ ±ŜƘƛŎƭŜϥǎ LƴǘŜǊƛƻǊ 
ŀƴŘ 9ȄǘŜǊƛƻǊ 
!ƭŜȄŀƴŘŜǊ {ǘǳŎƪŜǊǘΣ .a² DǊƻǳǇ 

ммΥмл Lƴ-ǾŜƘƛŎƭŜ ƭƛƎƘǝƴƎ ŦƻǊ ǎŎŜƴŜǊȅ ƛƭƭǳƳƛƴŀǝƻƴ 
/ƘǊƛǎǘƻǇƘŜǊ ²ŜƛǊƛŎƘΣ CǳŘŀƴ ¦ƴƛǾŜǊǎƛǘȅ ϧ ¢¦ 5ŀǊƳǎǘŀŘǘ 

ммΥнл IƻƭƻƎǊŀǇƘȅ ŦƻǊ {ƛƎƴŀƭ ŀƴŘ !ƳōƛŜƴǘ [ƛƎƘǝƴƎ 
aŀǊǝƴ aǸƎƎŜΣ CƻǊǾƛŀ IŜƭƭŀ 

ммΥол 
aƛȄŜŘ wŜŀƭƛǘȅ-ōŀǎŜŘ LƴǘŜǊƛƻǊ [ƛƎƘǝƴƎ ¢ŜǎǘōŜŘ ŦƻǊ  
!ǳǘƻƴƻƳƻǳǎ ±ŜƘƛŎƭŜǎ 
tǊƻŦΦ 5ǊΦ tŀƪ IȅŜƴǎƻǳΣ ¸ŜǳƴƎƴŀƳ ¦ƴƛǾŜǊǎƛǘȅ 

ммΥпл 

LƴƧŜŎǝƻƴ ƳƻƭŘŜŘ ƳƛŎǊƻ-ƻǇǝŎǎ ŦƻǊ ƛƴǘŜǊƛƻǊ ŀƴŘ  
ŜȄǘŜǊƛƻǊ ƭƛƎƘǝƴƎ 
5ǊΦ tŜǘŜǊ {ŎƘǊŜƛōŜǊΣ CǊŀǳƴƘƻŦŜǊ LƴǎǝǘǳǘŜ ŦƻǊ !ǇǇƭƛŜŘ hǇǝŎǎ ŀƴŘ tǊŜŎƛǎƛƻƴ  
9ƴƎƛƴŜŜǊƛƴƎ LhC 

ммΥрл 5ƛǎŎǳǎǎƛƻƴ 

мнΥмр-
моΥол 

[ǳƴŎƘ 
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ÅçäÜçÖâ - ÌÚÙãÚèÙÖî 

 [ƛƎƘǘ ǎƻǳǊŎŜǎ  

ммΥлл 
{ǘǳŘȅ ƻƴ LƳŀƎŜ 5ƛũŜǊŜƴǝŀǝƻƴ DǊƛƭƭŜ [ŀƳǇ ōȅ !ǇǇƭȅƛƴƎ 
[ŜƴǝŎǳƭŀǊ [Ŝƴǎ ¢ŜŎƘƴƻƭƻƎȅ 
!ƴ !ƘwȅŜƻƴƎΣ IȅǳƴŘŀƛ aƻōƛǎ 

ммΥмл 
CǊƻƳ ƳƛŎǊƻ-ƻǇǝŎǎ ǘƻ ƳŜǘŀ-ƻǇǝŎǎ - ōƭƻŎƪŜǊǎ ŀƴŘ ŜƴŀōƭŜǊǎ 
ŦƻǊ ǿƛŘŜǎǇǊŜŀŘ ǳǎŜ ƛƴ ŀǳǘƻƳƻǝǾŜ ŀǇǇƭƛŎŀǝƻƴǎΦ 
5ǊΦ 5ŀƴƛŜƭŀ YŀǊǘƘŀǳǎΣ CƻǊǾƛŀ I9[[! 

ммΥнл 

¢ƘŜ ƴŜȄǘ ƭŜǾŜƭ ŦƻǊ ŎƻƴǘƻǳǊ ŀƴŘ ŎŀǊ-ōƻŘȅ ƭƛƎƘǝƴƎΦ ²Ƙŀǘ Ŏŀƴ 
ǿŜ ƭŜŀǊƴ ŦǊƻƳ ƛƴǘŜǊƛƻǊ ŦƻǊ ŜȄǘŜǊƛƻǊ ƭƛƎƘǝƴƎΣ ŎƻƴǎƛŘŜǊƛƴƎ 
ǎŀŦŜǘȅ ŀǎǇŜŎǘǎΚ 
YƛƳōŜǊƭȅ tŜƛƭŜǊΣ ŀƳǎ-h{w!a DǊƻǳǇ 

ммΥол 
.ŜƴŎƘƳŀǊƪƛƴƎ ŎƻƭƻǊ ŦǊƛƴƎŜǎ ǿƛǘƘ ŦƻŎǳǎ ƻƴ ƘƛƎƘ ǊŜǎƻƭǳǝƻƴ 
ƘŜŀŘƭŀƳǇǎ 
5ǊΦ {ǳǎŀƴƴŜ YǀƘƭŜǊΣ CƻǊǾƛŀ I9[[! 

ммΥпл 5ƛǎŎǳǎǎƛƻƴ 

мнΥмр-
моΥол 

[ǳƴŎƘ 
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 {ǳǎǘŀƛƴŀōƛƭƛǘȅ ϧ {ȅǎǘŜƳ !ǇǇǊƻŀŎƘ LL  

моΥол 
[ƛƎƘǝƴƎ ŀǊŎƘƛǘŜŎǘǳǊŜ ƻŦ ǘƘŜ ŦǳǘǳǊŜ ς ǎŀŦŜΣ ŎǳǎǘƻƳƛȊŜŘ ŀƴŘ 
ǎǳǎǘŀƛƴŀōƭŜ 
5ǊΦ aƛŎƘŀŜƭ YƭŜƛƴƪŜǎΣ CƻǊǾƛŀ I9[[!  

моΥпл 
!L .ŀǎŜŘ IŜŀŘƭŀƳǇ 9ƴŜǊƎȅ aŀƴŀƎŜƳŜƴǘ {ƻƭǳǝƻƴ ŦƻǊ ǊŜπ
ŘǳŎŜŘ ǇƻǿŜǊ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ƻǇǝƳƛȊŜŘ ǎŜǊǾƛŎŜǎ 
5ǊΦ ¸ŀǎǎŜǊ !ƭƳŜƘƛƻΣ ±ŀƭŜƻ 

моΥрл CǊƻƴǘ tƘȅƎƛǘŀƭ {ƘƛŜƭŘ ς {ȅǎǘŜƳ ƛƴǘŜƎǊŀǘƻǊ 
5ǊΦ aŀǘƧŀȌ [ƛőŜƴΣ CƻǊǾƛŀ I9[[! 

мпΥлл 
{ƳŀǊǘ ŎƻƴǘǊƻƭ ƻŦ aƛŎǊƻ[95 ǎȅǎǘŜƳǎ ǿƛǘƘƛƴ ŜȄƛǎǝƴƎ ŎŀǊ 
ŜƭŜŎǘǊƻƴƛŎǎ ŀǊŎƘƛǘŜŎǘǳǊŜ 
/ƘǊƛǎǝŀƴ YŀƭƪǎŎƘƳƛŘǘΣ [ǳƳƛƭŜŘǎ DŜǊƳŀƴȅ DƳōI 

мпΥмл 
{ŎŀƭŀōƭŜ 9ǘƘŜǊƴŜǘ ƭƛƎƘǝƴƎ-ŀǊŎƘƛǘŜŎǘǳǊŜ ς ŦǊƻƳ ǎȅǎǘŜƳ ŘŜπ
ǎƛƎƴ ǘƻ ƭŀƳǇ ƛƴǘŜƎǊŀǝƻƴ 
.ŜǊƴƘŀǊŘ YǊŜƛǇŜΣ ±ƻƭƪǎǿŀƎŜƴ !D 

мпΥнл 
¢ƘŜ bŜǿ ±ŜƘƛŎƭŜ CǊƻƴǘ - .ŜƴŜŬǘǎ ŀƴŘ /ƘŀƭƭŜƴƎŜǎ ƻŦ ŀƴ Lƴπ
ǘŜƎǊŀǘŜŘ {ȅǎǘŜƳ !ǇǇǊƻŀŎƘ 
5ǊΦ aƛŎƘŀŜƭ wƻǎŜƴŀǳŜǊΣ tƭŀǎǝŎ hƳƴƛǳƳ 

мпΥол 5ƛǎŎǳǎǎƛƻƴ 
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 aŀƛƴ [ŜŎǘǳǊŜ D¢. 

мпΥпр 9ƴŜǊƎȅ {ŀǾƛƴƎ hǇǇƻǊǘǳƴƛǝŜǎ ƛƴ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ 
5ǊΦ ǇƘƛƭΦ ƴŀǘΦ wŀƛƴŜǊ bŜǳƳŀƴƴΣ D¢. 

 9ƴŘƛƴƎ 

мрΥнл !ǿŀǊŘ /ŜǊŜƳƻƴȅ 
.Ŝǎǘ tŀǇŜǊΣ .Ŝǎǘ tǊŜǎŜƴǘŀǝƻƴΣ .Ŝǎǘ tƻǎǘŜǊΣ {ƻŎƛŀƭ aŜŘƛŀ !ǿŀǊŘ 

мрΥор /ƭƻǎƛƴƎ {ǇŜŜŎƘ 

мрΥпр 9ƴŘ ƻŦ L{![ нлно 



 

 

tлм 

9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴǘǊƻƭƭŜŘ IŜŀŘƭŀƳǇ .ŜŀƳ {ǿƛǘŎƘƛƴƎ 5Ŝπ
ǾƛŎŜ ¢Ŝǎǘ {ȅǎǘŜƳ ŦƻǊ !ŘŀǇǝǾŜ 5ǊƛǾƛƴƎ .ŜŀƳ ϧ {ŜƳƛŀǳǘƻπ
ƳƻǝǾŜ IŜŀŘƭŀƳǇ .ŜŀƳ ǘƻ Ca±{{млу 
/ƘƛƘƘǳŀ !ǊǘƘǳǊ /ƘŀƴƎΣ  L{hv! ¢ŜŎƘƴƛŎŀƭ {ŜǊǾƛŎŜ /ƻΦΣ [ǘŘΦ 

tлн !ŘǾŀƴŎŜŘ {ǘŜǊŜƻ bƛƎƘǘ ±ƛǎƛƻƴ ǿƛǘƘ IŜŀŘƭŀƳǇǎ 
5ǊΦ IƻǖŦŜƭŘ ²ƻƭŦƎŀƴƎΣ aŀǊŜƭƭƛ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ wŜǳǘƭƛƴƎŜƴ DƳōI 

tло 
9ȄǇŜŎǘŀǝƻƴǎ ŀƴŘ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŎƘŀƴƎŜ ŦǊƻƳ ŎƻƳŦƻǊǘ ƛƴǘŜπ
ǊƛƻǊ ƭƛƎƘǝƴƎ ǘƻ ŦǳƴŎǝƻƴŀƭ ŀƴƛƳŀǝƻƴǎ 
aŀǊƪǳǎ {ŎƘƻŜƴŜƛŎƘΣ aŜǊŎŜŘŜǎ-.ŜƴȊ !D 

tлп 
LƴǘŜƎǊŀǝƻƴ ƻŦ ŀ ƳƛŎǊƻ-[95 ǇƛȄŜƭŀǘŜŘ ƭƛƎƘǘ ǎƻǳǊŎŜΣ ҡt[{Σ ƛƴ 
9κ9 ŎŀǊ ŀǊŎƘƛǘŜŎǘǳǊŜ 
{ŀƘŀƴŀ {ƘƛǾŀƴƴŀΣ bƛŎƘƛŀ 9ǳǊƻǇŜ DƳōI 

tлр 
! bƻǾŜƭ !ǇǇǊƻŀŎƘ ǘƻ ¢ǊŀŶŎ {ƛƎƴ !ƴǝ-DƭŀǊŜ {ȅǎǘŜƳǎ ŦƻǊ 
LƳǇǊƻǾŜŘ 5ǊƛǾŜǊ /ƻƳŦƻǊǘ ŀƴŘ {ŀŦŜǘȅ 
{ŀŦƻǳŀƴŜ 9ƭ YƘŀŘǊƛΣ {¢9[[!b¢L{ 

tлс {ƳŀǊǘ [ŀƳǇ ǿƛǘƘ wŀŘŀǊ 
5ǊΦ Dƛƻŀƴƻƭŀ [ǳŎŀΣ aŀƎƴŀ [ƛƎƘǝƴƎ 

tлт 
IƛƎƘ ōǊƛƎƘǘƴŜǎǎ ŜȄǘŜǊƛƻǊ ŀǳǘƻƳƻǝǾŜ Ƴƛƴƛ-ŎƘƛǇ [95 Řƛǎπ
Ǉƭŀȅǎ 
9ŘǿŀǊŘ .ŀƛƭŜȅΣ aŀƎƴŀ [ƛƎƘǝƴƎ 

tлу 
/!b C5 ƭƛƎƘǘΥ ƛƭƭǳƳƛƴŀǝƴƎ ǘƘŜ ƴŜȄǘ-ƎŜƴŜǊŀǝƻƴ ŎŀǊǎ Ŝƴŀōπ
ƭƛƴƎ ǘƘŜ 9/¦ ƭŜǎǎ ƭƛƎƘǝƴƎ ǎȅǎǘŜƳ 
!ƭŦƻƴǎƻ CǳǊƛƻΣ {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ 

tлф 
5ƛǊŜŎǘ-ƛƳŀƎƛƴƎ !5. ǎƻƭǳǝƻƴǎ ƻǇŜƴƛƴƎ ǳǇ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ 
ƴŜǿ ŀǇǇƭƛŎŀǝƻƴ ǇƻǎǎƛōƛƭƛǝŜǎ 
5ǊΦ [ŀǊǎ 5ŀōǊƛƴƎƘŀǳǎŜƴΣ [ǳƳƛƭŜŘǎ DŜǊƳŀƴȅ DƳōI 

tмл hǇǝƳƛȊŜŘ ƘƛƎƘ-ŜŶŎƛŜƴŎȅ ƭŀƳǇ ƻǇǝŎŀƭ ǎȅǎǘŜƳ пC[95 
5ǊΦ W9hbD {9hYIhΣ IȅǳƴŘŀƛ aƻōƛǎ 
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tмм 
LƴŎǊŜŀǎŜŘ I5-!.5 ƻǇǝŎŀƭ ōŜŀƳ ǇŜǊŦƻǊƳŀƴŎŜ  ōȅ  
ŜƳōŜŘŘŜŘ ŀŎǝǾŜ ǾƻƭǘŀƎŜ ŎƻƴǘǊƻƭ ƻŦ aƛŎǊƻ[95ǎ 
bƻǊōŜǊǘ [ŜǎŎƘΣ [ǳƳƛƭŜŘǎ DŜǊƳŀƴȅ DƳōI 

tмн 
¦ƭǘǊŀ {ƭƛƳ IŜŀŘƭŀƳǇ aƻŘǳƭŜόǎύ Υ tŜǊŦƻǊƳŀƴŎŜ ŀƴŘ {ŀŦŜǘȅ 
wŀǝƴƎ 
tŜǘǊ WŀōǳǊŜƪΣ tƭŀǎǝŎ hƳƴƛǳƳ 

tмо aƛŎǊƻƭŜƴǎ ŀǊǊŀȅǎ ŦƻǊ ƴŜȄǘ ƎŜƴŜǊŀǝƻƴ IŜŀŘƭƛƎƘǘ ŘŜǎƛƎƴ 
IŀǊŀƭŘ tƛŜǊΣ {ǳǎǎ aƛŎǊƻƻǇǝŎǎ 

tмп 
[ŀǘŜǎǘ 5ƛǎǇƭŀȅ LƴƴƻǾŀǝƻƴǎ ōƻƻǎǝƴƎ !ǳǘƻƳƻǝǾŜ [ƛƎƘǝƴƎ 
ŀǇǇƭƛŎŀǝƻƴ 
5ǊΦ bƛƭǎ .ŜƴǘŜǊΣ {Ŝƻǳƭ {ŜƳƛŎƻƴŘǳŎǘƻǊ 

tмр 
9Ǿŀƭǳŀǝƻƴ ŀƴŘ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŀǳǘƻƳƻǝǾŜ 
ƭƛƎƘǝƴƎ ǎȅǎǘŜƳǎ 
/ƘǊƛǎǝŀƴ wƻƎŀƭǎƪƛΣ [-[ŀō 

tмс 
YŜȅƴƻǘŜ ǇǊŜǎŜƴǘŀǝƻƴΥ [ƛƎƘǘ ŀǊǘ ƳƛƴŘǎŜǘ ŎǊŜŀǘŜǎ ǿŜƭƭōŜƛƴƎ 
ƛƴ ŀǳǘƻƳƻǝǾŜ ƛƴǘŜǊƛƻǊǎ 
[Ŝƴŀ bƎǳȅŜƴΣ ŦŜƴƻ DƳōI 

tмт 
нY ŘƛǊŜŎǘ ƳƻƭŘŜŘ ǊŜƅŜŎǘƻǊ ǳƴƛǘ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ [95 ϧ ƘŜπ
ŀǘǎƛƴƪ ƳƻŘǳƭŜ 
5ǊΦ .Ŝƴƴƻ {ǇƛƴƎŜǊΣ [ǳƳƛƭŜŘǎ DƳōI 

tму о5 tƛȄŜƭ ŘŜǎƛƎƴ ōŜȊŜƭ-ŦǊŜŜ ǊŜŀǊ ƭŀƳǇ ǊŜǎŜŀǊŎƘ 
9ǳƴ .ƛ YǿƻƴΣ IȅǳƴŘŀƛ aƻōƛǎ 

tмф 
LƴƴƻǾŀǝǾŜ ƭƛƎƘǝƴƎ ŦƻǊ ŀǳǘƻƳŀǘŜŘ ŘǊƛǾƛƴƎ ς [ƛƎƘǝƴƎ {ǘǊŀǘŜπ
ƎƛŜǎ ŦƻǊ ŀ ōŜǧŜǊ ŎŀƳŜǊŀ ŘŜǘŜŎǝƻƴ 
5ǊΦ wŀƛƴŜǊ YŀǳǎŎƘƪŜΣ Chw±L! - I9[[! DƳōI ϧ /ƻΦ YDŀ! 

tнл 
h[95 [ƛƎƘǝƴƎ ŦƻǊ LƳǇǊƻǾŜŘ /ƻƳƳǳƴƛŎŀǝƻƴ ¢ƘǊƻǳƎƘ 5ȅπ
ƴŀƳƛŎ !ƴƛƳŀǝƻƴ {ŜǉǳŜƴŎŜǎ ŀƴŘ {ȅƳōƻƭǎ 
5ǊΦ WǀǊƎ YƴƛǇǇƛƴƎΣ h[95²ƻǊƪǎ 
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