
 

 

저 시-비 리- 경 지 2.0 한민  

는 아래  조건  르는 경 에 한하여 게 

l  저 물  복제, 포, 전송, 전시, 공연  송할 수 습니다.  

다 과 같  조건  라야 합니다: 

l 하는,  저 물  나 포  경 ,  저 물에 적 된 허락조건
 명확하게 나타내어야 합니다.  

l 저 터  허가를 면 러한 조건들  적 되지 않습니다.  

저 에 른  리는  내 에 하여 향  지 않습니다. 

것  허락규약(Legal Code)  해하  쉽게 약한 것 니다.  

Disclaimer  

  

  

저 시. 하는 원저 를 시하여야 합니다. 

비 리. 하는  저 물  리 목적  할 수 없습니다. 

경 지. 하는  저 물  개 , 형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/


 

  

이학박사 학위논문 

 

중증열성혈소판감소증후군 바이러스 중화 

항체의 개발과 검증에 대한 연구 

 

Development and evaluation of neutralizing 

antibody against Severe Fever with 

Thrombocytopenia Syndrome Virus 

 

 

2019 년 8 월 

 

 

서울대학교 대학원 

협동과정 종양생물학 전공 

김 기 현 

 



   

 

] 

A3sAr24A 

DYjYlcdaYbh UbX YjUliUh]cb cZ bYihfUl]n]b[ Ubh]VcXm U[U]bgh 

KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY N]fig 

 

C] Hmib C]a 

;UbWYf :]clc[m EUjcf 

?fUXiUhY KWhccl cZ KYcil FUh]cbUl Mb]jYfg]hm ;cllY[Y cZ EYX]W]bY 

 

KYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY (KFLK% ]g Ub YaYf[]b[ 

]bZYWh]cig X]gYUgY lcWUl]nYX hc ;h]bU, BUdUb, UbX CcfYU hhUh ]g 

WhUfUWhYf]nYX Vm gYjYfY hYacffhU[Y UbX U h][h ZUhUl]hm fUhY) ;iffYbhlm, 

bc gdYW]Z]W jUWW]bY cf hfYUhaYbh hUg VYYb UddfcjYX Zcf hh]g j]fUl X]gYUgY) 

Lc XYjYlcd U hhYfUdYih]W U[Ybh Zcf KFLK, kY ]gclUhYX Ubh]VcX]Yg Zfca U 

dhU[Y(X]gdlUmYX Ubh]VcXm l]VfUfm hhUh kUg WcbghfiWhYX Zfca U dUh]Ybh 

khc fYWcjYfYX Zfca KFLK j]fig (KFLKN% ]bZYWh]cb) GbY Ubh]VcXm, 

XYg][bUhYX Ug 9V,0, kUg fYUWh]jY hc hhY ?b YbjYlcdY [lmWcdfchY]b cZ 



   

 

]] 

KFLKN UbX dfchYWhYX hcgh WYllg UbX 9,-4 a]WY Zfca ]bZYWh]cb ]b Vchh ]b 

j]hfc UbX ]b j]jc YldYf]aYbhg) FchUVlm, 9V,0 dfchYWhYX 30% cZ a]WY, 

YjYb khYb ]bjYWhYX 0 XUmg UZhYf ]bcWilUh]cb k]hh U lYhhUl XcgY cZ KFLKN) 

Mg]b[ Wfcgg(l]bkYf Ugg]ghYX aUgg gdYWhfcaYhfm UbX UlUb]bY gWUbb]b[, kY 

lcWUhYX hhY bcb(l]bYUf Yd]hcdY cZ 9V,0 cb hhY ?b [lmWcdfchY]b XcaU]b 

AA UbX Ub ibghfiWhifYX ghYa fY[]cb, gi[[Ygh]b[ hhUh 9V,0 aUm ]bh]V]h U 

WcbZcfaUh]cbUl UlhYfUh]cb hhUh ]g Wf]h]WUl Zcf WYll aYaVfUbY Zig]cb 

VYhkYYb hhY j]fig UbX hcgh WYll) 9V,0 fYUWhYX hc fYWcaV]bUbh ?b 

[lmWcdfchY]b ]b ?Ub[kcb*CcfYU*-0,-, H:-4, UbX KD/ ghfU]bg) 

9XX]h]cbUllm, VUgYX cb ]hg Yd]hcdY, kY dfYX]Wh hhUh 9V,0 V]bXg hhY ?b 

[lmWcdfchY]b ]b -/2 cZ -2- KFLKN ]gclUhYg dfYj]ciglm fYdcfhYX) Lc[YhhYf, 

hhYgY XUhU gi[[Ygh hhUh 9V,0 hUg dchYbh]Ul hc VY XYjYlcdYX ]bhc U 

hhYfUdYih]W U[Ybh hhUh WcilX dfchYWh U[U]bgh acfY hhUb 40% cZ fYdcfhYX 

KFLKN ]gclUhYg) 

K6ywor5s, =aYf[]b[ j]fig, KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U 

KmbXfcaY N]fig, N]fig bYihfUl]n]b[ Ubh]VcXm, EcbcWlcbUl Ubh]VcXm 

hhYfUdYih]Wg 

0Au56nA num36r, -0,0(.01,.  
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F][ifY ,) Abh]V]h]cb cZ WmhcdUhh]W YZZYWhg cZ KFLKN )))))))))))))))))))))))))))))) .1 

F][ifY -) KFLKN ZcWig fYXiWh]cb bYihfUl]nUh]cb hYgh cZ Ubh]VcX]Yg ))))))) .3 

F][ifY .) 9a]bc UW]X gYeiYbWYg cZ 9V,0 Ubh]VcXm jUf]UVlY fY[]cb )))))) /0 

F][ifY /) 9V,0 hUg ]b j]hfc bYihfUl]n]b[ UWh]j]hm U[U]bgh KYjYfY FYjYf k]hh 

LhfcaVcWmhcdYb]U KmbXfcaY j]fig (KFLKN% ))))))))))))))))))))))))))))))))))))))) /, 

F][ifY 0) Kifj]jUl cZ 9,-4 a]WY ]bZYWhYX k]hh lYhhUl XcgYg cZ KFLKN )) /0 

F][ifY 1) 9V,0 dfchYWhYX a]WY Zfca KFLKN ]bZYWh]cb )))))))))))))))))))))))))) /1 

F][ifY 2) DYlUmYX UXa]b]ghfUh]cb cZ 9V,0 Ulgc dfchYWhYX a]WY Zfca 

KFLKN ]bZYWh]cb id hc . XUmg UZhYf ]bcWilUh]cb cZ hhY j]fig ))))))))))))))))) /3 

F][ifY 3) DcgY(XYdYbXYbh V]bX]b[ cZ 9V,0 hc KFLKN ))))))))))))))))))))))))) 0, 

F][ifY 4) Hhmlc[YbYh]W UbUlmg]g cZ KFLKN ?b [lmWcdfchY]b YWhcXcaU]b

 )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 0. 

F][ifY ,0) 9V,0 Ulgc VcibX hc ?b [lmWcdfchY]b cZ H:-4 UbX KD/ ghfU]bg 

k]hh WcadUfUVlY UZZ]b]hm hc hhUh cZ ?Ub[kcb*CcfYU -0,- )))))))))))))))))) 00 

F][ifY ,,) AaaibcVlch cZ fYWcaV]bUbh ?b(;κ Zig]cb dfchY]b ig]b[ 

Ubh](?b Ubh]VcX]Yg ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 04 
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F][ifY ,-) LhY Yd]hcdY cZ 9V,0 kUg XYhYfa]bYX Vm UlUb]bY aihUbh 

UbUlmg]g )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 10 

F][ifY ,.) Hhmlc[YbYh]W UbUlmg]g cZ gYeiYbWYg WcjYf]b[ hhY 9V,0 Yd]hcdY

 )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 1- 
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, AbhfcXiWh]cb 

,), N]fclc[]W WhUfUWhYf]gh]Wg cZ KFLKN 

,),), ;lUgg]Z]WUh]cb 

KFLKN, hhY YaYf[]b[ h]Wk(VcfbY j]fig kUg cbWY WlUgg]Z]YX Ug U aYaVYf 

cZ hhY HhlYVcj]fig [Ybig, HhYbi]j]f]XUY ZUa]lm, UbX :ibmUj]fUlYg cfXYf 

ibh]l hhY aUjcf idXUhY cZ hUlcbcam fYlUhYX hc biaYfcig VibmUj]figYg 

UbX fUh]Z]WUh]cbg cb GWhcVYf -0,3 (EUghYf KdYW]Yg D]gh #..% , UbX cb 

FYVfiUfm -0,4 (EUghYf KdYW]Yg D]gh #./% - Vm hhY AbhYfbUh]cbUl 

;caa]hhYY cb LUlcbcam cZ N]figYg (A;LN%) 

9h dfYgYbh, KFLKN ]g WlUgg]Z]YX Ug hhY bYklm Ugg][bYX gdYW]Yg WUllYX 

HiU]mUb[ghUb VUbmUb[j]fig) Lh]g gdYW]Yg [fcid ]g hhY cblm gdYW]Yg ]b hhY 

[Ybig :UbmUb[j]fig, kh]Wh ]g UggcW]UhYX hc hhY fYYghUVl]ghYX hUlcbcam 

cZ ZUa]lm HhYbi]j]f]XUY, cfXYf :ibmUj]fUlYg, WlUgg =ll]cj]f]WYhYg, dhmlia 

FY[UfbUj]f]WchU, fYUla J]Vcj]f]U) 9lhhci[h A;LN WiffYbhlm UWWYdhg hhY 

WhUb[YX bUaY, hhY hYfa KFLKN ]g aiWh acfY k]XYlm igYX ibh]l bck) 



   

 

- 

,),)- ?YbcaY 

9g U aYaVYf cZ :ibmUj]fUlYg cfXYf, kh]Wh VYlcb[g hc U WlUgg N j]fig 

[fcid VUgYX cb :Ulh]acfY WlUgg]Z]WUh]cb, KFLKN ]g U g]b[lY(ghfUbXYX 

bY[Uh]jY(gYbgY hf]dUfh]hY JF9 j]fig) LhY [YbcaY cZ KFLKN ]g Wcadf]gYX 

cZ U lUf[Y (D% gY[aYbh k]hh 1,.13 biWlYch]XYg, aYX]ia (E% gY[aYbh k]hh 

.,.23 biWlYch]XYg, UbX gaUll (K% gY[aYbh k]hh ,,2// biWlYch]XYg) LhYgY 

hf]dUfh]hY [YbcaYg YbWcXY hhY JF9(XYdYbXYbh JF9 dclmaYfUgY (D 

gY[aYbh%, YbjYlcdY ?b [lmWcdfchY]b (E gY[aYbh%, YbjYlcdY ?W 

[lmWcdfchY]b (E gY[aYbh%, biWlYcdfchY]b (K gY[aYbh%, UbX bcbghfiWhifUl 

dfchY]bg (K gY[aYbh%.) 

,),). ?YbYh]W X]jYfg]hm 

DUWk cZ dfccZfYUX]b[ ZibWh]cb ]b JF9(XYdYbXYbh JF9 dclmaYfUgY 

igYX Zcf KFLKN fYdl]WUh]cb dfcj]XYX U VUgY Zcf [YbYh]W X]jYfg]hm) 9 

dhmlc[YbYh]W UbUlmg]g VUgYX cb [YbcaY gYeiYbWYg cZ KFLKN ]gclUhYg 

ZcibX giVghUbh]Ul [YbYh]W X]jYfg]hm UbX UWWiailUhYX aihUh]cbg, 

gi[[Ygh]b[ hhUh KFLKN hUg Yl]ghYX Zcf XYWUXYg Uh a]b]aia/,0) 9WWcfX]b[ 

hc hhY dhmlc[YbYh]W UbUlmg]g cZ hhfYY [Ybca]W gY[aYbhg Zfca ;h]bU, BUdUb, 

UbX Kcihh CcfYU, g]l [YbchmdYg (dhmlc[YbYh]W [fcidg cf giV(l]bYU[Yg% cZ 

KFLKN hUjY VYYb ]XYbh]Z]YX) 9acb[ g]l [YbchmdYg cZ 9 hc F, 9ll hhY 



   

 

. 

[YbchmdYg YlWYdh : kYfY X]gWcjYfYX UWfcgg g]l dfcj]XYbWYg cZ ;h]bU) Ab 

hhY chhYf hUbX, ]b BUdUb, cblm [YbchmdY : kUg ]XYbh]Z]YX) Ab Kcihh CcfYU, 

[YbchmdYg :, D, UbX F kYfY ZcibX) HckYjYf, hhY X]ZZYfYbWY ]b j]filYbWY 

VYhkYYb hhYgY KFLKN giV(l]bYU[Yg hUg mYh hc VY XYhYfa]bYX UbX fYaU]bg 

hc VY YliW]XUhYX) 

EcfYcjYf, XiY hc [Yclc[]WUl ZYUhifY cZ HiU]mUb[ghUb UfYU khYfY lcWUhYX 

]b jibWh]cbg cZ 9bhi], HYbUb, HiVY] dfcj]XYbWY cZ ;h]bU, ailh]dlY 

KFLKN ]gclUhYg k]hh [YbYh]W fYUggcfhaYbh Uacb[ gY[aYbhg kYfY Ulgc 

ZcibX Ulcb[ k]hh difY [YbchmdYg) =lWYdh Zcf HiU]mUb[ghUb UfYU, g]l 

acfY [YbYh]W fYUggcfhaYbh WUgYg kYfY ]XYbh]Z]YX ]b 9bhi], HYbUb, 

D]Ucb]b[ dfcj]bWYg1) FifhhYfacfY, hhY WUgY cZ hcaclc[cig 

fYWcaV]bUh]cb k]hh]b E gY[aYbh VYhkYYb hkc X]ZZYfYbh giV(l]bYU[Yg cZ 

KFLKN kUg fYdcfhYX2) LhYgY Z]bX]b[g ]bX]WUhY hhUh [YbchmdYg cZ KFLKN 

hUjY VYWcaY X]jYfgY fUd]Xlm k]hh U h][h aihUh]cb fUhY cZ JF9 [YbcaY 

fYdl]WUh]cb UbX gi[[Ygh hhUh acfY dfYW]gY UbX ghfiWhifYX [YbchmdY 

bcaYbWlUhifY ]g fYei]fYX Zcf ZifhhYf fYgYUfWh cf ]bhYfbUh]cbUl 

WcllUVcfUh]cb3) 
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,)- =d]XYa]clc[]WUl UbX YWclc[]WUl WhUfUWhYf]gh]Wg cZ 

KFLK 

,)-), AbW]XYbWY UbX WUgY ZUhUl]hm fUhY 

K]bWY ]hg ]gclUh]cb Ug U bcjYl j]fig UbX hhY Zcllck]b[ fYdcfh ]b -0,,4, WUgYg 

cZ hhY UWihY ]bZYWh]cig X]gYUgY WUllYX KFLK hUjY f]gYb fUd]Xlm ]b ;h]bU, 

BUdUb, UbX CcfYU, dcg]b[ U f]gk hc diVl]W hYUlhh UbX ]bWfYUg]b[ hhY ZYUf 

cZ h]Wkg hhUh hfUbga]h hhY XYUXlm KFLKN) 

9lhhci[h hhY Z]fgh ]gclUh]cb cZ KFLKN kUg diVl]ghYX ]b -0,,, UWWcfX]b[ 

hc hhY fYhfcgdYWh]jY ghiXm,0, KFLK WUgYg kYfY ZcibX g]bWY -002 ]b HYbUb 

dfcj]bWY) KYfia gUadlYg cZ -.3 dUh]Ybhg k]hh gigdYWhYX ]bZYWh]cig X]gYUgY 

Zfca -002 hc -0,0 kYfY hYghYX dcg]h]jY Zcf KFLKN ]bZYWh]cb Vm JL(H;J 

UbX ]bX]fYWh ]aaibcZlicfYgWYbWY UggUm) 9 biaVYf cZ WUgYg ZcibX kYfY 

24 ]b -002 k]hh WUgY ZUhUl]hm fUhY cZ ,-)2%) ;UgY ZUhUl]hm fUhY VYhkYYb 

-003 UbX -0,0 kUg bch XYgWf]VYX) 

Ffca -0,, hc -0,1, KFLKN ]bZYWhYX 0,.10 dYcdlY ]b ;h]bU k]hh Ub 

UjYfU[Y WUgY ZUhUl]hm fUhY cZ 1)/0%,,) 9ZhYf ]b]h]Ul fYdcfhg ]b -0,. cZ 

gdcfUX]W KFLK WUgYg ]b Kcihh CcfYU,- UbX BUdUb,., Kcihh CcfYU fYdcfhYX 



   

 

0 

311 WUgYg k]hh Ub UjYfU[Y WUgY ZUhUl]hm cZ -0)0%,/ UbX BUdUb fYdcfhYX 

.33 WUgYg k]hh Ub UjYfU[Y ZUhUl]hm cZ ,0)2%,0 Zfca -0,. hc -0,3) 

9lhhci[h hhY YlUWh biaVYf cZ hhY KFLK WUgYg ]b ;h]bU ]g WcbhfcjYfg]Ul 

Uacb[ diVl]WUh]cbg0,,,, hhY biaVYf cZ KFLK WUgYg ]g ibXciVhYXlm 

]bWfYUg]b[ ]b ;h]bU, UbX hhY biaVYf cZ lUVcfUhcfm(WcbZ]faYX WUgYg Zfca 

-0,, hc -0,1 kYfY /1,, 024, ,0./, ,.0/, UbX ,.01) FchUVlm, Uacb[ 

0,.10 fYdcfhYX WUgYg, hhY h][hYgh biaVYfg cZ fYdcfhYX WUgYg (-0-0 WUgYg% 

kYfY Zfca HYbUb dfcj]bWY, UWWcibh]b[ Zcf .2% cZ hchUl ]b ;h]bU) 

;cbg]XYf]b[ hhY dcdilUh]cb cZ HYbUb dfcj]bWY, kh]Wh ]g 40).- a]ll]cb ]b 

-0,., dfYjUlYbWY cZ KFLK ]b hh]g dUfh]WilUf dfcj]bWY ]g aiWh h][hYf hhUb 

Kcihh CcfYU) =lWliX]b[ HYbUb dfcj]bWY, acgh cZ hhY KFLK WUgYg ]b ;h]bU 

kYfY l]a]hYX hc chhYf 1 dfcj]bWYg) Ab hhY gUaY dYf]cX, ,,0,0 WUgYg Zfca 

KhUbXcb[ dfcj]bWY, 11. WUgYg Zfca HiVY] dfcj]bWY, 00- WUgYg Zfca 

9bhi] dfcj]bWY, -10 WUgYg Zfca RhYj]Ub[ dfcj]bWY, --/ WUgYg Zfca 

D]Ucb]b[ dfcj]bWY, UbX ,/1 WUgYg Zfca B]Ub[gi dfcj]bWY kYfY fYdcfhYX,,) 

Ab Kcihh CcfYU, WUgYg cZ KFLK UfY ]bWfYUg]b[ [fUXiUllm Zfca hhY mYUf cZ 

Z]fgh ]XYbh]Z]WUh]cb ]b -0,.) LhY biaVYf cZ WUgYg Zfca -0,. hc -0,2 kYfY 

.1, 00, 24, ,10, UbX -2- fYgdYWh]jYlm) JYWYbhlm ]b -0,3, aYfW]Zillm, 

hckYjYf, hhY biaVYf cZ KFLK WUgYg UbX XYUhh WUgYg kUg gl][hhlm 



   

 

1 

XYWfYUgYX WcadUfYX hc hhY dfYj]cig mYUf, Wcibh]b[ Zcf -04 KFLK WUgYg 

k]hh /1 XYUhh WUgYg,/) 

LhY cjYfUll acfhUl]hm cZ KFLK dUh]Ybhg fUb[YX Zfca 1% hc .0% XYdYbX]b[ 

cb UfYU cZ ]bW]XYbWY UbX Ulgc jUf]YX ]b ghiX]Yg4,,1(,4) Dck WUgY ZUhUl]hm fUhY 

]b HYbUb dfcj]bWY kh]Wh Wcbgh]hihYg hhY V][[Ygh dcfh]cb cZ WUgYg ]b ;h]bU 

WcilX hUjY lYX hc ZliWhiUh]cb cZ WUgY ZUhUl]hm fUhYg ]b jUf]cig fYdcfhg,3) 

GhhYfk]gY, X]ZZYfYbh giV(l]bYU[Yg cZ KFLKN ]b YUWh fY[]cb cf Wcibhf]Yg 

kYfY dcgg]Vlm XYgh]bYX hc hUjY jUf]Uh]cbg ]b j]filYbWY UbX X]fYWhYX hc hhY 

YZZYWh cb WUgY ZUhUl]hm fUhY WcbgYeiYbhlm-0) Ab hhY chhYf hUbX, gYUgcbUl 

X]ghf]Vih]cbg cZ KFLK WUgYg UfY UddUfYbh) ?YbYfUllm, hhY KFLK YbXYa]W 

cWWifg VYhkYYb EUfWh UbX FcjYaVYf, UbX dYUkg UfcibX EUm0) 

,)-)- NYWhcfg 

N]figYg cZ HhYbi]j]f]XUY ZUa]lm UfY jYWhcf(VcfbY, aU]blm hfUbga]hhYX Vm 

UfhhfcdcXg giWh Ug h]Wkg, ZlYUg, acgei]hcg, cf gUbXZl]Yg) 9VcjY Ull, h]Wkg 

giWh Ug HUYaUdhmgUl]g lcb[]Wcfb]g UbX Jh]d]WYdhUlig a]Wfcdlig UfY 

]adl]WUhYX Ug hhY dfca]bYbh jYWhcfg Zcf hfUbga]hh]b[ KFLKN g]bWY KFLKN 

JF9 kUg ZcibX ]b /)4.% cZ H)lcb[]Wcfb]g dcclg UbX ]b 0)1,% cZ 

J)a]Wfcdlig dcclg WcllYWhYX ]b YbXYa]W fY[]cbg cZ HiVY] UbX HYbUb 

dfcj]bWYg-,) EcfYcjYf, ]XYbh]Z]WUh]cb cZ KFLKN JF9 dcg]h]jY 
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9aVlmcaaU hYghiX]bUf]ia, AlcXYg b]ddcbYbg]g h]Wkg WcllYWhYX Zfca 

hiaUbg ]b Kcihh CcfYU gi[[YghYX hhUh jUf]cig gdYW]Yg cZ h]Wkg WcilX gYfjY 

Ug dchYbh]Ul KFLKN jYWhcfg--) FifhhYfacfY, hhY X]gWcjYfm cZ H) 

lcb[]Wcfb]g h]Wk ]b hhY Mb]hYX KhUhYg ]bX]WUhYg hhY dcgg]V]l]hm hhUh KFLKN 

WcilX gdfYUX hc chhYf Wcbh]bYbhg, h][hl][hh]b[ hhY bYYX hc dfYjYbh X]gYUgY 

hfUbga]gg]cb UWfcgg hhY kcflX-.) 

,)-). Hcghg 

O]hh fY[UfXg hc KFLKN hcghg, jUf]cig jYfhYVfUhY gdYW]Yg UfY Wcbg]XYfYX 

hc hUjY VYYb ]bZYWhYX) DcaYgh]W Ub]aUlg UfY fYgdYWhYX hc VY U Wf]h]WUl 

fYgYfjc]f hcghg Zcf KFLKN UbX h]Wkg Ug Yj]XYbWYX Vm h][h KFLKN 

gYfcdfYjUlYbWY ]b jUf]cig Ub]aUlg ]b KFLK YbXYa]W fY[]cbg-/,-0) Ab hhY 

fYdcfh, acfY hhUb 30% cZ [cUhg ]b hhY j]llU[Y ]b KhUbXcb[ dfcj]bWY kYfY 

gYfcdcg]h]jY Zcf KFLKN khYb aYUgifYX Vm XciVlY(Ubh][Yb gUbXk]Wh 

=DAK9-1) :Yg]XYg, ]b ]bjYgh][Uh]cb cZ .,0.4 XcaYgh]W Ub]aUlg ]b hkc 

Yd]XYa]W fY[]cbg, 14)0% cZ ghYYd, 10)0% cZ WUhhlY, .2)4% cZ Xc[g, .),% 

cZ d][g, /2)/% cZ Wh]WkYbg kYfY ZcibX hc hUjY KFLKN gdYW]Z]W 

Ubh]VcX]Yg-2) 9WWcfX]b[ hc U fYWYbh aYhU(UbUlmg]g, g][b]Z]WUbh 

gYfcdfYjUlYbWY kYfY ZcibX ]b XcaYgh]W Ub]aUlg ]bWliX]b[ [cUhg, ghYYd, 

WUhhlY, Xc[g, d][g, Wh]WkYbg, a]bk, UbX [YYgY UbX Ulgc ]b k]lX Ub]aUlg 
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]bWliX]b[ Ylk, XYYf, ghfYkg) fcXYbhg, VcUfg, hYX[Yhc[g, gkUb [ccgY UbX 

XcjYg-3) KFLKN JF9 kUg Ulgc XYhYWhYX, giddcfh]b[ hhY KFLKN Ub]aUl 

hfUbga]gg]cb acXYl ]b hhY k]XY gdYWhfia cZ Ub]aUl hcghg-3) HckYjYf, 

jYfh]WUl hfUbga]gg]cb VYhkYYb fYgYfjc]f hcgh Ub]aUlg UbX h]Wkg hUg bch 

WlYUflm YliW]XUhYX) KYfcdfYjUlYbWY cZ KFLKN ]b hiaUb kYfY Ulgc fYdcfhYX 

hhfci[h U aYhU(UbUlmg]g) LhY cjYfUll gYfcdfYjUlYbWY cZ Ubh](KFLKN 

Ubh]VcX]Yg Uacb[ dcclYX -.,3/3 VlccX gUadlYg Zfca hYUlhhm dcdilUh]cb 

]b 2 dfcj]bWYg cZ ;h]bU kUg /).%-4) Ab Kcihh CcfYU, gYfcdfYjUlYbWY kUg 

-),%, Vih hhY WcffYlUh]cb VYhkYYb KFLK WUgY dfYjUlYbWY UbX 

gYfcdfYjUlYbWY fYaU]bg hc VY WlUf]Z]YX.0) 

Oh]lY KFLKN hfUbga]gg]cb ]b Ub]aUlg Wcaacblm cWWifg Vm h]Wk V]hYg, 

WUgYg cZ hiaUb(hc(hiaUb hfUbga]gg]cb hhfci[h WcbhUWh k]hh VlccX cf 

VcXm Zli]X, ]bWliX]b[ ]bZYWh]cbg ]b hYUlhhWUfY kcfkYfg Zfca dUh]Ybhg kYfY 

fYdcfhYX UbX hhYgY ZUWhg dcgYX U ZifhhYf hhfYUh hc hhY diVl]W ]b =Ugh 

9g]U.,,.-) 
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,). HUhhc[YbYg]g UbX Wl]b]WUl ZYUhifYg cZ KFLK 

,).), HUhhc[YbYg]g 

9ihcdgm WUgYg UbX h]ghcdUhhclc[]W Z]bX]b[g cZ KFLK dUh]Ybhg ghckYX hhUh 

bYWfch]n]b[ lmadhUXYb]h]g cZ gmghYa]W lmadhc]X h]ggiYg YgdYW]Ullm cb hhY 

fY[]cbUl lmadh bcXYg cZ h]Wk V]hYg..(.0) HUbWmhcdYb]U, YgdYW]Ullm 

hhfcaVcWmhcdYb]U ]g aUjcf ZYUhifY cZ KFLK) Ab hh]g fY[UfX, KFLKN(

]bZYWhYX WYllg UbX aUWfcdhU[Yg UfY ZfYeiYbhlm gYYb ]b gdlYYb UbX VcbY 

aUffck k]hh hYacdhU[cWmhcg]g ]b VcbY aUffck UbX ]gWhYa]U cZ gdlYYb, 

fYgdYWh]jYlm) 9lgc, YlhYbg]jY l]jYf bYWfcg]g ]g Wcaacblm cVgYfjYX k]hh 

UVYffUbhlm h][h gYfia lYjYlg cZ UlUb]bY Ua]bchfUbgZYfUgY (9DL%, UgdUfhUhY 

Ua]bchfUbgZYfUgY (9KL%, lUWhUhY XYhmXfc[YbUgY (DDH%, UbX WfYUh]bY 

dhcgdhck]bUgY (;HC% ghck]b[ gYf]cig XUaU[Y cZ l]jYf ]b ZUhUl KFLK 

WUgYg,1,.1) 

FiaYfcig ZYUhifYg cZ dUhhclc[]W Z]bX]b[g ]b hiaUb WUgYg kYfY g]a]lUflm 

fYWUd]hilUhYX ]b aif]bY acigY acXYlg) Ab KFLKN ]bZYWhYX ;02:D*1 

acigY acXYl, hhfcaVcWmhcdYb]U UbX lYikcdYb]U ]b UWWcfXUbWY k]hh 

h]ghcdUhhclc[]WUl WhUb[Yg ]b hhY gdlYYb UbX VcbY aUffck ]b hhY YUflm 

dhUgY cZ ]bZYWh]cb kYfY XYacbghfUhYX.2) DmadhcWmhY XYdlYh]cbg UbX 

WclcWUl]nUh]cb cZ dlUhYlYhg ]b hhY WmhcdlUga cZ gdlYb]W aUWfcdhU[Yg ]b hhY 
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fYX dild UfYU ]b gdlYYb fYjYUlYX hhUh dhU[cWmhcg]g cZ KFLKN(VcibX 

dlUhYlYhg Vm aUWfcdhU[Yg WUigYX hhfcaVcWmhcdYb]U ]b KFLK) Ab 

WcbgYeiYbWY, hc WcadYbgUhY Zcf hhY dlUhYlYh XYdlYh]cb, Ub ]bWfYUgY ]b hhY 

biaVYf cZ aY[UkUfmcWmhYg kUg cVgYfjYX ]b VcbY aUffck UbX gdlYYb.2) 

Ab lUhY dhUgY cZ KFLKN ]bZYWh]cb ]b acigY acXYl, dUhhclc[]WUl lYg]cbg 

kYfY cVgYfjYX ]b hhY l]jYf UbX k]XbYm) Ab l]jYf, gWUhhYfYX bYWfcg]g k]hh 

XY[YbYfUh]cb cZ hYdUhcWmhYg kYfY ghckb) Ab dUfUllYl, ]adU]fYX 

[lcaYfilig, Wcb[Ygh]cb ]b :ckaUb|g gdUWY, UbX aYgUb[]Ul hh]WkYb]b[ 

kYfY cVgYfjYX ]b k]XbYm.2,.3) HckYjYf, ]b ]aaibcWcadYhYbh aif]bY 

acXYlg, lYhhUl cihWcaYg kYfY bch XYjYlcdYX, UbX j]fUl JF9 kUg XYhYWhYX 

cblm ]b hhY gdlYYb, l]jYf, UbX k]XbYm) 

Ab WcbhfUgh, ]b ]bhYfZYfcb UldhU*VYhU fYWYdhcf kbcWk(cih (AFF9J(*(% 

acigY acXYlg, acfhUl]hm kUg cVgYfjYX ]b KFLKN ]bcWilUhYX a]WY.3,.4) 

KFLKN JF9 kUg XYhYWhYX ]b jUf]cig h]aY dc]bhg ]b ailh]dlY cf[Ubg 

]bWliX]b[ VlccX, VfU]b, hYUfh, ]bhYgh]bY, k]XbYm, l]jYf, lib[, UbX gdlYYb.3) 

9lgc, h]gh]cWmh]W bYWfch]n]b[ lmadhUXYb]h]g ]b lmadh bcXY UbX gdlYYb 

Ulcb[ k]hh lcgg cZ lmadhc]X Zcll]WlYg cf kh]hY dildg kYfY WhUfUWhYf]nYX.4,/0) 

9XX]h]cbUllm, KFLKN ]bZYWh]cb cZ fYh]WilUf WYllg ]b lmadhc]X bcXilYg cZ 

]bhYgh]bY ghckYX g]a]lUf aUb]ZYghUh]cbg cVgYfjYX ]b KFLK dUh]Ybhg k]hh 

[Ughfc]bhYgh]bUl gmadhcag.3) 
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,).)- ;l]b]Ul ZYUhifYg 

LhY aUjcf Wl]b]WUl ZYUhifYg cZ KFLK ]bWliXY h][h ZYjYf (VcXm hYadYfUhifY 

≥.3r;%, ZUh][iY, aUlU]gY, UbcfYl]U, bUigYU, jca]h]b[, X]UffhYU, 

hhfcaVcWmhcdYb]U, lYikcWmhcdYb]U, UbX UVXca]bUl dU]b/,,/-) LhY hmd]WUl 

WcifgYg cZ KFLK ]bWliXY hhY ]bWiVUh]cb ghU[Y, ZYjYf ghU[Y, ailh] cf[Ub 

ZU]lifY (EGF% ghU[Y, UbX WcbjUlYgWYbWY ghU[Y) LhY ]bWiVUh]cb dYf]cX ]g 

kbckb Ug 0(,/ XUmg) DYdYbX]b[ cb hhY fcihY cZ ]bZYWh]cb cf j]fUl XcgY, 

hhY dYf]cX WhUb[Yg,1,/,) LhY ZYjYf ghU[Y lUghg Zcf 0 hc ,, XUmg UbX WUb 

cjYflUd k]hh hhY EGF ghU[Y kh]Wh lUghg 2 hc ,/ XUmg) 9ZhYf cbgYh cZ 

]llbYgg, aUjcf gmadhcag giWh Ug h][h ZYjYf, [Ughfc]bhYgh]bUl gmadhcag, 

UbX lmadhUXYbcdUhhm XYjYlcd ]b KFLK dUh]Ybhg ZcllckYX Vm 

hhfcaVcWmhcdYb]U UbX lYikcdYb]U/,,/.) EU]b lUVcfUhcfm dUfUaYhYfg 

ZcibX YlYjUhYX ]bWliXYg 9DL, 9KL, DDH, ;C, UbX WfYUh]bY k]bUgY 

amcWUfX]Ul V ZfUWh]cb (;C(E:% ,1,//) 

Ab gYjYfY WUgYg, KFLK WUb ]bWliXY WYbhfUl bYfjcig gmghYa aUb]ZYghUh]cbg, 

hYacffhU[]W g][bg, UbX ailh]dlY cf[Ub XmgZibWh]cb, kh]Wh WUb lYUX hc 

XYUhh,1,,2,/0(/2) J]gk ZUWhcfg ]bWliX]b[ gighU]bYX hhfcaVcWmhcdYb]U, h][h 

VlccX j]fUl JF9 Wcd]Yg, YlYjUhYX 9KL kYfY l]ghYX Ug ]bX]WUhcfg cZ dccf 

Wl]b]WUl cihWcaY,2,/,) Ab UXX]h]cb, fYWYbh ghiXm k]hh gUadlY g]nY cZ acfY 

hhUb -000 dUh]Ybhg bch]WYX hhUh KFLK dUh]Ybhg k]hh clXYf U[Y, aUlY, 
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X]UffhYU, XmgdbYU, UbX hYacffhU[]W g][bg cf bYifclc[]WUl gmadhcag hUX 

U h][hYf f]gk cZ XYUhh/2) 9lgc, Ug ghfcb[ dfYX]Wh]cb aUfkYfg cZ XYUhh ]b 

YUflm ghU[Y cZ ]bZYWh]cb, UVbcfaUl DDH, 9KL, VlccX ifYU b]hfc[Yb 

WcbWYbhfUh]cbg UbX bYihfcdh]l dYfWYbhU[Y kYfY WlUgg]Z]YX/2) 

,)/ D]U[bcg]g UbX hfYUhaYbh Zcf KFLK 

,)/), D]U[bcg]g 

D]U[bcg]g cZ KFLK ]g XcbY cb hhY VUg]g cZ Yd]XYa]clc[]WUl UgdYWhg UbX 

lUVcfUhcfm hYghg) =d]XYa]W gYUgcb, [Yc[fUdh]WUl lcWUh]cb, cWWidUh]cb, cf 

h]ghcfm cZ h]Wk V]hYg WUb VY Yd]XYa]clc[]WUl ZYUhifYg Zcf KFLK X]U[bcg]g,,,/,) 

;l]b]WUl aUb]ZYghUh]cbg cZ dfcVUVlY KFLK WUgYg ]bWliXY UWihY cbgYh cZ 

ZYjYf, [Ughfc]bhYgh]bUl gmadhcag, VlYYX]b[, UbX lUVcfUhcfm XUhU 

Wcbg]gh]b[ cZ hhfcaVcWmhcdYb]U UbX lYikcWmhcdYb]U) :YWUigY dUh]Ybh 

gmadhcag cZ KFLK UfY bcb(gdYW]Z]W, lUVcfUhcfm WcbZ]faUh]cb ]g bYYXYX 

Zcf X]gYUgY WcbZ]faUh]cb) 

Mbh]l bck, hhY lUVcfUhcfm X]U[bcgh]W Wf]hYf]U Zcf WcbZ]faUh]cb cZ KFLK 

WUgY hUg bc V][ X]ZZYfYbWY Uacb[ ;h]bU, Kcihh CcfYU, UbX BUdUb) 

DUVcfUhcfm aYhhcXg Zcf KFLK X]U[bcg]g ]bWliXY (]% XYhYWh]cb cZ KFLKN 

JF9 Vm H;J ig]b[ gdYW]aYbg, Wcaacblm Zfca VlccX, (]]% 
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gYfcWcbjYfg]cb, cf XYhYWh]cb cZ A[E, cf U Zcif(ZclX ]bWfYUgY cZ KFLKN 

gdYW]Z]W A[? h]hYf ]b dU]fYX gYfia gUadlYg Vm =DAK9 cf bYihfUl]nUh]cb hYgh, 

(]]]% ]gclUh]cb cZ KFLKN Zfca dUh]Ybh gUadlYg4,,,,.-) 

K]bWY YUflm j]fUl JF9 XYhYWh]cb, ig]b[ hhY h][hlm WcbgYfjYX fY[]cb cZ 

KFLKN [YbcaY Ug U hUf[Yh, ]g h][hlm gYbg]h]jY UbX gdYW]Z]W UbX Ulgc fUd]X 

WcadUfYX hc gYjYfUl gYfclc[]WUl aYhhcXg, fYjYfgY hfUbgWf]dhUgY H;J ]g 

Wcaacblm igYX Zcf lUVcfUhcfm X]U[bcg]g cZ KFLKN ]bZYWh]cb/3) LhY 

fYjYfgY hfUbgWf]dh]cb lccd(aYX]UhYX ]gchhYfaUl Uadl]Z]WUh]cb aYhhcX 

hUg Ulgc VYYb XYjYlcdYX Zcf acfY fUd]X hYgh/4) 

9lhhci[h gYfia bYihfUl]nUh]cb hYgh ]g fY[UfXYX Ug hhY [clX ghUbXUfX 

Uacb[ gYfclc[]WUl aYhhcXg Zcf XYhYWh]b[ j]fig gdYW]Z]W Ubh]VcX]Yg, ]h ]g 

YldYbg]jY, lUVcf]cig, UbX fYei]fYg aUb]dilUh]cb cZ l]jY j]fig ]b 

lUVcfUhcf]Yg k]hh h][h(lYjYl V]cgUZYhm ZUW]l]hm UbX gdYW]Ul]nYX ghUZZg) 9g 

Zcf chhYf gYfclc[]WUl X]U[bcg]g, XciVlY(Ubh][Yb gUbXk]Wh =DAK9 gmghYa 

ig]b[ fYWcaV]bUbh KFLKN F dfchY]b hUg VYYb XYjYlcdYX00) 

,)/)- LfYUhaYbh 

K]bWY KFLKN ]g U bcjYl j]fig, kh]Wh cblm hUg VYYb lYgg hhUb hYb mYUfg 

Zfca hhY h]aY cZ hhY Z]fgh fYdcfh, bc gdYW]Z]W hfYUhaYbh Zcf KFLK Yl]ghg) 
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LhYfYZcfY, bc acfY hhUb giddcfh]jY UbX gmadhcaUh]W hhYfUd]Yg UfY 

UjU]lUVlY Zcf KFLK dUh]Ybhg) 

9lhhci[h f]VUj]f]b hUg VYYb igYX Zcf gYjYfUl j]fUl hYacffhU[]W ZYjYfg 

]bWliX]b[ DUggU ZYjYf0,, ;f]aYUb(;cb[c hYacffhU[]W ZYjYf0- UbX 

hYacffhU[]W ZYjYf k]hh fYbUl gmbXfcaY WUigYX Vm HUbhUj]fig ]bZYWh]cb0., 

f]VUj]f]b hfYUhaYbh hUX bc g][b]Z]WUbh VYbYZ]h cb dlUhYlYh Wcibhg bcf j]fig 

Wcdm biaVYf.1) :Yg]XYg, UXjYfgY YZZYWhg UggcW]UhYX k]hh KFLK dUh]Ybhg 

]bWliX]b[ UbYa]U kYfY fYdcfhYX0/) Ab WcbhfUgh, ]bWfYUgYX gifj]jUl VYbYZ]h 

cZ KFLK dUh]Ybhg k]hh U j]fUl lcUX lYgg hhUb ,01 Wcd]Yg dYf aD kUg ghckb 

]b hhY fYWYbh ghiXm/2) Kh]ll, hhY YZZYWh cZ f]VUj]f]b Zcf KFLN ]bZYWh]cb 

fYaU]bg WcbhfcjYfg]Ul) 

,)0 Dfi[ XYjYlcdaYbh Zcf KFLK 

Fc jUWW]bYg cf hhYfUdYih]Wg gdYW]Z]W Zcf KFLK hUjY VYYb UddfcjYX Zcf 

hiaUb igY) JYWYbhlm, U HhUgY . Wl]b]WUl hf]Ul cZ ZUj]d]fUj]f (9j][Ub%, U 

Xfi[ UddfcjYX Zcf hhY hfYUhaYbh cZ ]bZliYbnU j]fig ]bZYWh]cb ]b BUdUb, 

kUg ]b]h]UhYX hc YldUbX ]hg ]bX]WUh]cb hc KFLK hfYUhaYbh00) EcbcWlcbUl 

Ubh]VcX]Yg cf WcbjUlYgWYbh gYfU Zfca KFLK dUh]Ybhg kYfY hYghYX hc ]XYbh]Zm 

dchYbh]Ul hhYfUdYih]W ]bhYfjYbh]cb hUf[Yhg, fYgilh]b[ ]b hhY ]XYbh]Z]WUh]cb 

cZ KFLKN [lmWcdfchY]bg Ug aclYWilYg fYei]fYX Zcf hcgh WYll Ybhfm01,02 UbX 
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Ulgc Ug Wf]h]WUl hUf[Yhg Zcf j]fig bYihfUl]nUh]cb hhfci[h hhY XYjYlcdaYbh 

cZ hiacfUl ]aaib]hm) :chh hhY ?b UbX ?W YbjYlcdY [lmWcdfchY]bg cZ 

KFLKN UfY hmdY A hfUbgaYaVfUbY dfchY]bg, UbX ?W ]g dfcdcgYX hc VY U 

aYaVfUbY Zig]cb dfchY]b Wf]h]WUl Zcf KFLKN ]bZYWh]cb03) Lh]g hUg Ulgc 

VYYb ghckb ]b J]Zh NUllYm ZYjYf j]fig (JNFN%04, kh]Wh ]g U kYll(kbckb 

dhlYVcj]fig, khYfYUg hhY ZibWh]cb cZ ?b fYaU]bg lUf[Ylm Ylig]jY UWfcgg 

Ull chhYf gdYW]Yg ]b hhY [Ybig HhlYVcj]fig) LhY ghfiWhifY cZ hhY ?b hYUX 

XcaU]b, kh]Wh ]g WcadcgYX cZ hhfYY giVXcaU]bg, kUg fYgcljYX ]b KFLKN 

UbX JNFN10) HckYjYf, hhY hcaclc[m UbX UffUb[YaYbh k]hh]b 

giVXcaU]bg X]ZZYf Wcbg]XYfUVlm VYhkYYb hhY hkc j]figYg, UbX hhY 

ghfiWhifY cZ hhY ?b ghYa XcaU]b gh]ll fYaU]bg ibkbckb) EcfYcjYf, hhY 

[YbYfUh]cb cZ Ub Ubh]VcXm Zcf hhYgY hUf[Yhg ]b ]bZYWhYX hiaUbg ]g fUfY, 

XiY hc hhY dfYgYbWY cZ ]aaibcXca]bUbh XYWcm Yd]hcdYg ]b hhY 

biWlYcdfchY]b1,, kh]Wh ]g U Wcaacb dhYbcaYbcb ]b U dUhhc[Yb]W j]fig(

]bZYWhYX hcgh1-) Ab Ub]aUl acXYlg, hckYjYf, hhY dfchYWh]jY YZZYWh cZ hiaUb 

WcbjUlYgWYbh gYfU kUg ghckb, gi[[Ygh]b[ hhUh Ubh]VcXm hhYfUdm ]g 

dcgg]VlY1.) Lhig ZUf, E9V/(0 ]g hhY cblm hiaUb bYihfUl]n]b[ acbcWlcbUl 

Ubh]VcXm fYdcfhYX, UbX ]h kUg XYjYlcdYX ig]b[ U WcaV]bUhcf]Ul hiaUb 

Ubh]VcXm l]VfUfm Zfca Z]jY dUh]Ybhg1/) E9V/(0 V]bXg hc XcaU]b AAA cZ 
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KFLKN ?b [lmWcdfchY]b10) LhY bYihfUl]n]b[ YZZYWh cZ E9V/(0 hUg VYYb 

ghckb cblm ]b ]b j]hfc, UbX ]hg ]b j]jc YZZ]WUWm fYaU]bg hc VY ghckb) 

,)1 9bh]VcXm hhYfUdYih]Wg Zcf j]fUl X]gYUgYg 

,)1), 9bh]VcXm X]gWcjYfm hYWhbclc[]Yg Zcf j]fUl ]bZYWh]cbg 

N]fig bYihfUl]n]b[ Ubh]VcX]Yg hUjY VYYb ]gclUhYX Vm jUf]cig ghfUhY[]Yg 

]bWliX]b[ aYhhcXg ih]l]n]b[ WcaV]bUhcf]Ul X]gdlUm l]VfUf]Yg10,11, aYhhcXg 

ig]b[ hhY hmVf]XcaU hYWhb]eiY12, UbX g]b[lY : WYll Wlcb]b[ aYhhcXg hhUh 

Wcaacblm gcfh cih aYacfm : WYllg cf dlUgaU : WYllg13(2,) 

HhU[Y X]gdlUmYX Ubh]VcXm l]VfUf]Yg hUjY VYYb Ub YZZ]W]Ybh UbX 

WcbjYbh]cbUl kUm hc XYjYlcd j]fig bYihfUl]n]b[ Ubh]VcX]Yg Zfca bUhifUllm 

]bZYWhYX hiaUb Xcbcfg, cf ]aaib]nYX Ub]aUlg) LfUbgWf]dhg YbWcX]b[ 

jUf]UVlY fY[]cbg cZ Ubh]VcXm Zfca : WYllg kYfY WlcbYX UbX X]gdlUmYX Ug 

g]b[lY WhU]b ZfU[aYbhg cb Z]lUaYbhcig dhU[Y) LhYb, j]fig gdYW]Z]W 

Ubh]VcX]Yg kYfY ]gclUhYX Vm dUbb]b[ dfcWYXifYg ig]b[ fYWcaV]bUbh j]fUl 

dfchY]bg) Md hc bck, gYjYfUl acbcWlcbUl Ubh]VcX]Yg X]gWcjYfYX Vm dhU[Y 

X]gdlUm aYhhcX hUjY VYYb YlUa]bYX ]b Wl]b]WUl hf]Ulg ]b gYjYfUl j]fUl 

X]gYUgYg ]bWliX]b[ ]bZliYbnU j]fig ]bZYWh]cb (D]f]XUjiaUV% UbX JUV]Yg 

j]fig ]bZYWh]cb (FcfUj]fiaUV% 2-) DYgd]hY hhY dfcjYX aYhhcXg Zcf 
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Ubh]VcXm [YbYfUh]cb, Ubh]VcXm X]gdlUm l]VfUf]Yg hUjY l]a]hUh]cbg hhUh 

aUkY X]ZZ]Wilh]Yg ]b Z]bX]b[ bUhifUl Zcfa cZ Ubh]VcX]Yg U[U]bgh j]figYg, 

giWh Ug fUbXca dUf]b[ cZ l][hh WhU]b UbX hYUjm WhU]b jUf]UVlY fY[]cbg, 

lcgg cZ WhUfUWhYf]gh]Wg (Y)[) YldfYgg]cb, V]bX]b[% ]b VUWhYf]U cf mYUgh 

gmghYag, UbX fYei]fYaYbh Zcf kYll(XYZ]bYX fYWcaV]bUbh dfchY]bg cZ j]fig 

YbjYlcdY2-,2.) 

JYWYbhlm, hc WcdY k]hh hhY YbXYa]Wg cWWiffYX Vm bYklm YaYf[]b[ j]fUl 

dUhhc[Ybg, g]b[lY : WYll(VUgYX hYWhb]eiYg UfY ZfYeiYbhlm igYX Zcf 

acbcWlcbUl Ubh]VcXm X]gWcjYfm2-,2/(22) 9 hYWhb]eiY hhUh YbUVlYg 

ZibWh]cbUl gWfYYb]b[ UbX Wlcb]b[ cZ U lUf[Y biaVYf cZ g]b[lY : WYllg kYfY 

igYX ]b ]gclUh]cb cZ hiaUb ]aaibcXYZ]W]YbWm j]fig (HAN% VfcUXlm 

bYihfUl]n]b[ Ubh]VcX]Yg23) Lhci[h hhY igY cZ dfYXYZ]bYX j]fUl Ubh][Yb ]g 

bch Uddl]WUVlY Zcf ]gclUh]cb cZ Ubh]VcX]Yg U[U]bgh bcjYl j]figYg, Zlck 

WmhcaYhfm aYX]UhYX Ubh][Yb(gdYW]Z]W : WYll gcfh]b[ UddfcUWh hUg VYYb 

Yldlc]hYX ]b jUf]cig Ubh]VcXm XYjYlcdaYbhg Zcf j]fUl ]bZYWh]cbg24q2-) 

,)1)- N]fig hUf[Yh]b[ acbcWlcbUl Ubh]VcX]Yg 

H]ghcf]WUllm, Ubh]VcX]Yg Zfca dUh]Ybhg khc fYWcjYfYX Zfca j]fUl ]bZYWh]cb 

hUjY VYYb igYX hc hfYUh bYk dUh]Ybhg30, dif]Z]YX ]bhfUjYbcig ]aaibY 

[lcVil]b (ANA[% hUg Ulgc VYYb igYX Zcf jUf]cig ]bZYWh]cig X]gYUgYg3,,3- UbX 
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WcaaYfW]Ullm UjU]lUVlY Ubh]j]fUl acbcWlcbUl Ubh]VcX]Yg hUjY VYYb 

XYjYlcdYX) Lc XUhY, hkc acbcWlcbUl Ubh]VcX]Yg kYfY UddfcjYX Zcf 

dfcdhmlUWh]W cf hhYfUdYih]W igY U[U]bgh j]fUl ]bZYWh]cbg) HUl]j]niaUV kUg 

UddfcjYX Zcf hhY dfcdhmlUl]g cZ fYgd]fUhcfm gmbWmh]Ul j]fig (JKN% 

]bZYWh]cb, UbX ]VUl]niaUV(i]mk kUg fYWYbhlm UddfcjYX Zcf hhY hfYUhaYbh 

cZ hiaUb ]aaibcXYZ]W]YbWm j]fig (HAN%(]bZYWhYX dUh]Ybhg) 9lgc, U 

biaVYf cZ Ubh]j]fUl acbcWlcbUl Ubh]VcX]Yg UfY ]b XYjYlcdaYbh Uh Wl]b]WUl 

hf]Ul ghU[Yg) 

Fcf hfUbgdlUbh fYW]d]Ybhg cf HAN ]bZYWhYX dUh]Ybhg khc hUjY 

Wcadfca]gYX ]aaibY gmghYag, acfY hhUb hkc WmhcaY[Ulcj]fig (;EN% 

hUf[Yh]b[ hhYfdU]Yg UfY ]b Wl]b]WUl hf]Ulg k]hh WcaV]bUh]cbg cZ hkc 

acbcWlcbUl Ubh]VcX]Yg2.,3.,3/) ;KB,/3 ]g U WcaV]bUh]cb cZ hkc hiaUb 

acbcWlcbUl Ubh]VcX]Yg kh]Wh kYfY ]gclUhYX Zfca =dghY]b(:Uff N]fig 

(=:N% ]aacfhUl]nYX : WYllg cZ hiaUb Xcbcfg3/) Lkc acbcWlcbUl 

Ubh]VcX]Yg V]bX hc hhY j]fUl [: dfchY]b UbX [H dfchY]b) K]a]lUflm, J?2112 

]g WcaV]bUh]cb cZ hkc Ubh]VcX]Yg, cbY kUg ]gclUhYX Zfca gdlYYb WYllg cZ 

;EN gYfcdcg]h]jY hiaUb, UbX hhY chhYf kUg ]gclUhYX Zfca U acigY 

hmVf]XcaU3.) 

Fcf ]bZliYbnU ]bZYWh]cbg, Ug U WcbWYdh cZ dUgg]jY ]aaib]nUh]cb ih]l]n]b[ 

VfcUXlm bYihfUl]n]b[ Ubh]VcX]Yg, biaYfcig Ubh]VcX]Yg UfY ]b XYjYlcdaYbh) 
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Fcf YlUadlY, EH99/0/49 ]g U hiaUb dlUgaUVlUgh WYll XYf]jYX 

]bZliYbnU 9 ghUlk fY[]cb V]bX]b[ Ubh]VcXm, kh]Wh ]g kbckb hc bYihfUl]nY 

Ull ]bZliYbnU 9 ghfU]bg fYdcfhYX30) Fcf chhYf Ubh](]bZliYbnU j]fig 

Ubh]VcX]Yg, Ubh]VcX]Yg ]bWliX]b[ DYgcZUjiaUV (?YbYbhYWh%, ;L(H-2 

(;Yllhf]cb%, ;J30-0 (;fiWYll%, E=DA330- (EYXAaaibY% UfY ]b Wl]b]WUl 

XYjYlcdaYbh Zcf hfYUhaYbh cZ ]bZliYbnU 9 cf : j]fig ]bZYWh]cb2-) 

Ab UXX]h]cb, ailh]dlY Wl]b]WUl hf]Ulg UfY cb[c]b[ Zcf hfYUhaYbh cZ HAN 

]bZYWhYX dUh]Ybhg) =gdYW]Ullm, VfcUXlm bYihfUl]n]b[ Ubh]VcX]Yg V]bX]b[ hc 

;D/ V]bX]b[ g]hY cZ HAN [d,-0 YbjYlcdY, giWh Ug NJ;0,24 UbX 

.:F;,,231, UfY UWh]jYlm VY]b[ hYghYX ]b HhUgY AA XYjYlcdaYbh) 

9lgc, Zcf JKN hUf[Yh]b[ Ubh]VcX]Yg, cbY cZ kh]Wh ]g UlfYUXm Ub UddfcjYX 

Zcf dfcdhmlUl]g ]b ]bZUbhg, UfY ]b XYjYlcdaYbhg Zcf VYhhYf cihWcaYg) 

9ZZ]b]hm aUhifYX jYfg]cb cZ Ubh]VcXm VUgYX cb HUl]j]niaUV, 

EchUj]niaUV UbX ]hg hUlZ(l]ZY YlhYbXYX XYf]jUh]jY UfY ]b Wl]b]WUl hf]Ulg32,33) 

GhhYf bcjYl Ubh]VcX]Yg hUf[Yh]b[ JKN UfY Ulgc ]b Wl]b]WUl XYjYlcdaYbh2.) 
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- EUhYf]Ulg UbX aYhhcXg 

-), =hh]Wg ghUhYaYbhg5 hiaUb giVjYWhg UbX Ub]aUl 

acXYlg 

LhY ghiX]Yg ]bjclj]b[ fYWcjYfYX dUh]Ybh|g VlccX gUadlYg kYfY fYj]YkYX 

UbX UddfcjYX Vm hhY Abgh]hih]cbUl =hh]Wg JYj]Yk :cUfX cZ KYcil FUh]cbUl 

Mb]jYfg]hm Hcgd]hUl (AJ: UddfcjUl biaVYf5 ,/00(0.,(021%) 9ll cZ hhY 

dUh]Ybhg kYfY UXilhg UbX giVa]hhYX kf]hhYb ]bZcfaYX WcbgYbh) 9ll Ub]aUl 

ghiX]Yg kYfY WcbXiWhYX ]b Ub 9b]aUl :]cgUZYhm DYjYl . (9:KD(.% ZUW]l]hm 

Uh hhY Abgh]hih HUghYif CcfYU UWWcfX]b[ hc hhY df]bW]dlYg YghUVl]ghYX Vm 

hhY 9b]aUl HfchYWh]cb 9Wh UbX hhY DUVcfUhcfm 9b]aUl 9Wh ]b JYdiVl]W 

cZ CcfYU) AbhYfZYfcb v*w fYWYdhcf kbcWkcih (AFF9J,(*(, 9,-4% a]WY 

(:#C Mb]jYfgUl, Hill, MC% kYfY VfYX, fU]gYX, UbX [YbchmdYX Uh hhY 

Abgh]hih HUghYif CcfYU) 9ll YldYf]aYbhUl dfcWYXifYg kYfY fYj]YkYX UbX 

UddfcjYX Vm hhY Abgh]hih]cbUl 9b]aUl ;UfY UbX MgY ;caa]hhYY Uh hhY 

Abgh]hih HUghYif CcfYU (9b]aUl dfchcWcl biaVYf5 AHC(,200.(,%) 
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-)- HfcXiWh]cb cZ fYWcaV]bUbh KFLKN ?b*?W 

[lmWcdfchY]b Zig]cb dfchY]bg 

LhY KFLKN ?b [lmWcdfchY]b Ua]bc UW]X gYeiYbWYg cZ jUf]cig ]gclUhYg 

igYX ]b hh]g ghiXm kYfY fYhf]YjYX Zfca hhY N]fig HUhhc[Yb DUhUVUgY UbX 

9bUlmg]g JYgcifWY (N]HJ%) Lc cVhU]b KFLKN ?b [lmWcdfchY]b YWhcXcaU]b 

WcX]b[ DF9 ghfUbXg, hiaUb WcXcb cdh]a]nYX DF9 gYeiYbWYg 

WcffYgdcbX]b[ hc Ua]bc UW]X gYeiYbWYg Zfca -0 hc /0- cZ ?Yb:Ubk 

9WWYgg]cb Fc) 9DR0//2, (KhfU]b H:-4%, 9DR0//22 (KhfU]b KD/%, 

9DR0//31 (KhfU]b 9H ,0%, :9F03,30 (KhfU]b Q?,%, 9?L43001 (KhfU]b 

?Ub[kcb*CcfYU*-0,-% kYfY gmbhhYg]nYX (?YbKWf]dh, H]gWUhUkUm, FB, 

MK9 UbX AbhY[fUhYX DF9 LYWhbclc[]Yg, ;cfUlj]llY, A9, MK9%) HiaUb 

WcXcb cdh]a]nYX DF9 gYeiYbWY cZ KFLKN ?W YWhcXcaU]b cZ ghfU]b 

?Ub[kcb*CcfYU*-0,-, WcffYgdcbX]b[ hc hhY gYeiYbWY Zfca 01. hc ,0.0 

cZ 9?L43001, kUg Ulgc gmbhhYg]nYX) Fcf hhY cjYfYldfYgg]cb UbX 

dif]Z]WUh]cb cZ fYWcaV]bUbh KFLKN ?b*?W [lmWcdfchY]b YWchcXcaU]b 

ZigYX hc hhY ZfU[aYbh WfmghUll]nUVlY (FW% fY[]cb cZ hiaUb 

]aaibc[lcVil]b hYUjm WcbghUbh [UaaU, (A?H?,%, hYfaYX ?b(FW*?W(

FW, cf ZigYX hc hhY hiaUb ]aaibc[lcVil]b kUddU WcbghUbh fY[]cb 

(A?C;%, hYfaYX ?b(;x*?b(;x, KFLKN ?b*?W [lmWcdfchY]b 

YWhcXcaU]b YbWcX]b[ [YbYg kYfY WlcbYX ]bhc hhY acX]Z]YX d;=H/ jYWhcf 



   

 

-- 

(N0//00, Abj]hfc[Yb, ;UflgVUX, ;9, MK9% k]hh U lYUXYf gYeiYbWY cZ hhY 

hiaUb ]aaibc[lcVil]b kUddU WhU]b, hkc KZ]l fYghf]Wh]cb YbnmaY g]hYg, 

UbX hhY FW fY[]cb cZ hiaUb A?H?, cf hiaUb ]aaibc[lcVil]b kUddU 

WcbghUbh fY[]cb, Ug dfYj]ciglm XYgWf]VYX34,40) KiVgYeiYbhlm, hhY jYWhcfg 

kYfY igYX hc hfUbgZYWh H=C -4.F (J24002, Abj]hfc[Yb% cf =ld]-4.F WYllg 

(9,/0-2, Abj]hfc[Yb% ig]b[ dclmYhhmlYb]a]bY (-.411(,6 HclmgW]YbWYg, 

OUff]b[hcb, H9, MK9%, hhYb hhY hfUbgZYWhYX WYllg kYfY WilhifYX ]b 

FfYYKhmlY -4. YldfYgg]cb aYX]ia (,-..30-16 ?]VWc, LhYfac F]ghYf 

KW]Ybh]Z]W, OUlhhUa, E9, MK9%) GjYfYldfYggYX fYWcaV]bUbh KFLKN ?b 

UbX ?W [lmWcdfchY]b Zig]cb dfchY]bg kYfY dif]Z]YX Vm UZZ]b]hm 

WhfcaUhc[fUdhm ig]b[ EUVKYlYWh cf CUddUKYlYWh Wcliabg k]hh hhY 

A"CL9 HifY WhfcaUhc[fUdhm gmghYa (,,00./40, ,20/03,,, -40,3--06 

?= HYUlhhWUfY, ;h]WU[c, AD, MK9%, Zcllck]b[ hhY dfchcWcl dfcj]XYX Vm 

hhY aUbiZUWhifYf) 

Fcf UlUb]bY(gWUbb]b[ aihU[YbYg]g, KFLKN ?b [lmWcdfchY]b k]hh Ua]bc 

UW]X fYg]XiYg (.,0(.34% giVgh]hihYX k]hh UlUb]bY kYfY dfcXiWYX Vm 

Wlcb]b[ gmbhhYg]nYX DF9 ZfU[aYbhg (AbhY[fUhYX DF9 LYWhbclc[]Yg% ]bhc 

U acX]Z]YX d;=H/ jYWhcf, Ug XYgWf]VYX UVcjY) KiVgYeiYbhlm, ]bZliYbnU 

hYaU[[lih]b]b (H9% hU[ gYeiYbWY (QHQDNHDQ9% kUg ]bhfcXiWYX hc hhY 

;(hYfa]big cZ hhY FW fY[]cb cZ hiaUb ]aaibc[lcVil]b hYUjm [UaaU, 



   

 

-. 

UbX hhY khclY dfchY]b, XYg][bUhYX Ug ?b(FW(H9, kUg dfcXiWYX Ug 

XYgWf]VYX UVcjY) 

Ab cfXYf hc dfcXiWY h]gh]X]bY hU[[YX KFLKN ?b [lmWcdfchY]b, U l][UbX Zcf 

gifZUWY dlUgacb fYgcbUbWY UbUlmg]g, U ?b(;x k]hh g]l WUfVclm(

hYfa]bUl dclm(h]gh]X]bY fYg]XiYg kUg XYg][bYX UbX dfcXiWYX Ug XYgWf]VYX 

UVcjY) 

-). HiaUb Ubh]VcXm l]VfUfm WcbghfiWh]cb UbX Ubh]VcXm 

gYlYWh]cb 

HYf]dhYfUl VlccX acbcbiWlYUf WYllg cZ U dUh]Ybh khc fYWcjYfYX Zfca 

KFLK kYfY WcllYWhYX ig]b[ U F]Wcll(HUeiY XYbg]hm [fUX]Ybh aYX]ia 

(,2,//00-6 ?= HYUlhhWUfY%) LchUl JF9 kUg ]gclUhYX ig]b[ LJAncl 

JYU[Ybh (,00410,36 Abj]hfc[Yb%, UbX WDF9 kUg gmbhhYg]nYX ig]b[ U 

KidYfKWf]dh AAA Z]fgh(ghfUbX WDF9 gmbhhYg]g k]h k]hh cl][c XL df]a]b[ 

(,303000,6 Abj]hfc[Yb%) Ffca hh]g WDF9, U dhU[Y(X]gdlUm l]VfUfm cZ 

hiaUb g]b[lY(WhU]b jUf]UVlY ZfU[aYbhg (gWFj% kUg WcbghfiWhYX, UbX Zcif 

fcibXg cZ V]cdUbb]b[ kYfY dYfZcfaYX hc gYlYWh gWFj Ubh]VcXm WlcbYg Zfca 

hhY l]VfUfm, Ug dfYj]ciglm XYgWf]VYX4,,4-) Fcf YUWh fcibX cZ V]cdUbb]b[, 

fYWcaV]bUbh KFLKN ?b(FW WcUhYX cbhc dUfUaU[bYh]W DmbUVYUXg 

(,/.0-D, Abj]hfc[Yb% kYfY igYX) Lc gYlYWh KFLKN [lmWcdfchY]b V]bX]b[ 
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WlcbYg, dhU[Y =DAK9 kUg dYfZcfaYX Ug dfYj]ciglm XYgWf]VYX, ig]b[ ?b cf 

?W [lmWcdfchY]b(WcUhYX a]Wfch]hYf dlUhYg, gWFj X]gdlUm]b[ dhU[Yg, UbX 

hcfgYfUX]gh dYfcl]XUgY (HJH% Wcbji[UhYX Ubh](E,. Ubh]VcXm (,,42.(

EE00, K]bc :]clc[]WUl, :Y]j]b[, ;h]bU%4-) LhY biWlYch]XY gYeiYbWYg cZ 

dcg]h]jY gWFj WlcbYg kYfY XYhYfa]bYX Vm KUb[Yf biWlYch]XY gYeiYbW]b[ 

(;cgac[YbYhYWh, KYcil, Kcihh CcfYU%) ?Yfal]bY gYeiYbWYg cZ gYlYWhYX 

Ubh]VcXm jUf]UVlY fY[]cbg kYfY UbUlmnYX Vm hhY FUh]cbUl ;YbhYf Zcf 

:]chYWhbclc[m AbZcfaUh]cb (F;:A% A[:D9KL) 

-)/ HfcXiWh]cb cZ g]b[lY(WhU]b jUf]UVlY ZfU[aYbh 

Ubh]VcX]Yg UbX A[?, Ubh]VcX]Yg U[U]bgh KFLKN ?b 

[lmWcdfchY]b 

LhY [YbYg YbWcX]b[ hhY jUf]UVlY hYUjm WhU]b UbX jUf]UVlY l][hh WhU]b cZ 

9V,0 UbX E9V/(01/ kYfY gmbhhYg]nYX (AbhY[fUhYX DF9 LYWhbclc[]Yg, 

?YbKWf]dh% UbX ZigYX k]hh hhY hiaUb hYUjm WhU]b WcbghUbh fY[]cb [YbY 

(A[?,% UbX hiaUb kUddU l][hh WhU]b [YbY, UbX hhYb WlcbYX ]bhc Ub 

YikUfmch]W YldfYgg]cb jYWhcf, Ug XYgWf]VYX dfYj]ciglm4.,4/) LhY YldfYgg]cb 

jYWhcfg kYfY hfUbgZYWhYX ]bhc H=C -4.F WYllg) LhY A[?, aclYWilY kUg 

dif]Z]YX Zfca hhY WilhifY gidYfbUhUbh Vm UZZ]b]hm WhfcaUhc[fUdhm ig]b[ 

EUVKYlYWh Ug XYgWf]VYX UVcjY) ?YbYg YbWcX]b[ hhY gWFj(FW Zig]cb 
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dfchY]b UbX hhY gWFj(;x Zig]cb dfchY]b kYfY gmbhhYg]nYX UbX WlcbYX 

]bhc U d;=H/ jYWhcf (Abj]hfc[Yb%) 9ZhYf hfUbgZYWh]cb ]bhc H=C -4.F WYllg, 

hhY fYWcaV]bUbh dfchY]bg kYfY cjYfYldfYggYX UbX dif]Z]YX Ug XYgWf]VYX 

UVcjY) 

-)0 KFLKN dfYdUfUh]cb UbX ]aaibcZlicfYgWYbh 

]aU[]b[(VUgYX bYihfUl]nUh]cb hYgh 

LhY KFLKN ghfU]b cZ ?Ub[kcb*CcfYU*-0,-,- kUg dfcdU[UhYX ]b NYfc 

WYllg (,003,, CcfYUb ;Yll D]bk :Ubk% k]hh JcgkYll HUfk EYacf]Ul 

Abgh]hihY (JHEA%(,1/0 aYX]ia (DE 0,,(0,6 OYl[YbY, DUY[i, Kcihh 

CcfYU% giddlYaYbhYX k]hh -% hYUh(]bUWh]jUhYX ZYhUl Vcj]bY gYfia 

(,10000//6 ?]VWc% UbX dYb]W]ll]b(ghfYdhcamW]b (,0.230,16 ?]VWc%) LhY 

Z]Zhm(dYfWYbh h]ggiY WilhifY ]bZYWh]jY XcgY (L;AD00% jUliYg kYfY h]hfUhYX 

cb NYfc WYllg ig]b[ hhY JYYX(EiYbWh aYhhcXS12T) 9V,0 cf E9:/(0 

gWFj(FW Zig]cb dfchY]b kUg gYf]Ullm X]lihYX ]b ,0(ZclX ]bWfYaYbhg Zfca U 

00 y[*aD WcbWYbhfUh]cb, hhYb a]lYX k]hh Ub YeiUl jcliaY cZ ,00 

L;AD00 KFLKN UbX ]bWiVUhYX Uh .2u; Zcf , h) LhY j]fig(Ubh]VcXm 

a]lhifY kUg hfUbgZYffYX cbhc NYfc WYllg ]b 3(kYll WhUaVYf gl]XYg (,0/0./6 

LhYfac KW]Ybh]Z]W, OUlhhUa, E9, MK9% UbX ]bWiVUhYX Uh .2u; Zcf , h) 

Fcf hhY bc(]bZYWh]cb(Wcbhfcl [fcid, bc j]fig kUg UXXYX hc hhY WYllg) Ab 



   

 

-1 

WcbhfUgh, Zcf hhY ]bZYWh]cb(Wcbhfcl [fcid, bc Ubh]VcXm kUg ]bWiVUhYX 

k]hh hhY j]fig) 9ZhYf fYacj]b[ hhY j]fig(Ubh]VcXm a]lhifY, WYllg kYfY 

WilhifYX Zcf - XUmg) Fcf hhY AF9, WilhifYX WYllg kYfY Z]lYX k]hh /% 

dUfUZcfaUlXYhmXY ]b H:K Zcf , h Uh fcca hYadYfUhifY) Kl]XYg kYfY 

VlcWkYX UbX dYfaYUV]l]nYX k]hh H:K WcbhU]b]b[ 0),% Lf]hcb P(,00 UbX 

,% Vcj]bY gYfia UlVia]b, ZcllckYX Vm ]bWiVUh]cb k]hh 0 y[*aD cZ 

Ubh](KFLKN ?b [lmWcdfchY]b Ubh]VcXm.0 Uh /u; cjYfb][hh) 9ZhYf 

kUgh]b[, WYllg kYfY ]bWiVUhYX Zcf , h Uh fcca hYadYfUhifY k]hh ,5,00 

X]lihYX ZlicfYgWY]b ]gchh]cWmUbUhY (FAL;%(Wcbji[UhYX Ubh](fUVV]h A[? FW 

Ubh]VcXm (,,,(040(0/16 BUWkgcb AaaibcJYgYUfWh, OYgh ?fcjY, H9, 

MK9%) Lc ghU]b hhY biWlYig, /|,1(X]Ua]X]bc(-(dhYbml]bXclY 

X]hmXfcWhlcf]XY (D9HA% kUg igYX) FlicfYgWYbWY ]aU[Y cZ WYllg kUg 

acb]hcfYX ibXYf U WcbZcWUl lUgYf gWUbb]b[ a]WfcgWcdY (L;K KH36 DY]WU, 

OYhnlUf, ?YfaUbm%) 

-)1 Ab j]jc YZZ]WUWm hYgh 

Fcf Ub]aUl YldYf]aYbhg, hhY h]hYf cZ KFLKN kUg aYUgifYX Vm dlUeiY 

Zcfa]b[ UggUmg40) LYb(ZclX gYf]Ul X]lih]cbg cZ KFLKN kYfY ]bcWilUhYX 

cbhc acbclUmYfg cZ NYfc WYllg ]b 1(kYll h]ggiY WilhifY dlUhYg Zcf , h Uh 

fcca hYadYfUhifY) 9ZhYf fYacjUl cZ hhY j]fig, WYllg kYfY kUghYX hhfYY 



   

 

-2 

h]aYg k]hh H:K UbX ]bWiVUhYX k]hh DilVYWWc|g EcX]Z]YX =U[lY|g EYX]ia 

(,-,00(0/16 ?]VWc% VUgYX cjYflUm aYX]ia WcbhU]b]b[ 0)2% U[Uf 

(-,/0,06 :D :]cgW]YbWYg, KUb BcgY, ;9, MK9% Zcf 2 XUmg) Fcf 

j]giUl]nUh]cb cZ dlUeiYg, hhY cjYflUm aYX]ia kUg fYacjYX, UbX hhY WYllg 

kYfY Z]lYX k]hh /% dUfUZcfaUlXYhmXY ]b H:K, ZcllckYX Vm ghU]b]b[ k]hh 

0)00% (k*j% WfmghUl j]clYh gclih]cb (;02206 K][aU(9lXf]Wh, Kh) Dci]g, 

EG MK9%) =]hhYf - cf -0 dlUeiY Zcfa]b[ ib]hg (HFM% cZ 

?Ub[kcb*CcfYU*-0,- ghfU]b KFLKN ]b -00 yD cZ H:K kYfY ]bcWilUhYX 

]b 3( hc ,0(kYYk(clX aUlY cf ZYaUlY 9,-4 a]WY Vm U giVWihUbYcig (g)W)% 

]bjYWh]cb fcihY) 9ZhYf , h cZ ]bZYWh]cb, a]WY kYfY UXa]b]ghYfYX k]hh 9V,0 

A[?, Ubh]VcXm cf U H:K jYh]WlY Wcbhfcl hhfci[h Ub ]bhfUdYf]hcbYUl (])d)% 

]bjYWh]cb fcihY, Uh .0 a[*k[ cZ VcXm kY][hh Zcf YjYfm -/ h Zcf U 

WcbgYWih]jY / XUmg) HUl]j]niaUV (EYXAaaibY, ?U]hhYfgVif[, ED, MK9% 

cf EUV/(0 A[?, kUg igYX Ug Ub ]gchmdY Wcbhfcl cf U dcg]h]jY Wcbhfcl 

Ubh]VcXm, fYgdYWh]jYlm) Ab hhY XYlUmYX hfYUhaYbh acXYl, hhY ]bZYWhYX a]WY 

kYfY hfYUhYX k]hh Ubh]VcX]Yg Uh ,, ., /, cf 0 XUmg dcgh(]bZYWh]cb (X)d)]% 

Zcf / XUmg WcbgYWih]jYlm) :cXm kY][hh UbX gifj]jUl cZ a]WY kYfY 

acb]hcfYX ibh]l ,0 XUmg dcgh(]bZYWh]cb) 
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-)2 =bnmaY(l]bkYX ]aaibcgcfVYbh UggUmg  

Ab cfXYf hc aYUgifY hhY V]bX]b[ UWh]j]h]Yg cZ hhY 9V,0 UbX E9V/(0 A[?, 

Ubh]VcX]Yg, 41(kYll hUlZ(UfYU a]WfcdlUhYg (.1406 ;cfb]b[, ;cfb]b[, FQ, 

MK9% kYfY WcUhYX k]hh ?b(FW Zig]cb dfchY]b UbX ]bWiVUhYX Uh /u; 

cjYfb][hh) HlUhYg kYfY VlcWkYX k]hh .% gk]a a]lk ]b H:K Zcf , h Uh fcca 

hYadYfUhifY) LhY dlUhYg kYfY hhYb kUghYX k]hh H:K UbX fYWY]jYX 

Ubh]VcX]Yg hhUh kYfY ,0(ZclX gYf]Ullm X]lihYX Zfca , yE hc ,0 yE ]b 

VlcWk]b[ ViZZYf) LhY dlUhYg kYfY hhYb ]bWiVUhYX Zcf - h Uh fcca 

hYadYfUhifY UbX kUghYX hhfYY h]aYg k]hh 0)00% LkYYb-0 ]b H:K gclih]cb) 

LhYb, 00 yD cZ HJH(Wcbji[UhYX Ubh](hiaUb A[ kUddU l][hh WhU]b 

Ubh]VcXm (9H00-H6 ;hYa]Wcb, LYaYWilU, ;9, MK9% X]lihYX ]b VlcWk]b[ 

ViZZYf (,50000% kUg UXXYX ]bhc YUWh kYll) LhYb, dlUhYg kYfY ]bWiVUhYX 

Zcf , h Uh fcca hYadYfUhifY) 9ZhYf kUgh]b[, YUWh kYll fYWY]jYX 00 yD cZ 

.,.},0,0}(hYhfUaYhhmlVYbn]X]bY (LE:% giVghfUhY gclih]cb (./0-36 

LhYfac KW]Ybh]Z]W%) LhY Wclcf fYUWh]cb kUg ghcddYX Vm UXX]b[ 00 yD cZ 

- E gilZif]W UW]X) LhY UVgcfVUbWY cZ YUWh kYll kUg aYUgifYX Uh /00 ba 

ig]b[ U a]WfcdlUhY gdYWhfcdhchcaYhYf (Eilh]gkUb ?G6 LhYfac 

KW]Ybh]Z]W%) 
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-)3 KifZUWY dlUgacb fYgcbUbWY UbUlmg]g cZ 9V,0 

LhY k]bYh]Wg cZ 9V,0 UbX ?b [lmWcdfchY]b V]bX]b[ kYfY aYUgifYX Vm 

gifZUWY dlUgacb fYgcbUbWY UbUlmg]g, ig]b[ U :]UWcfY L-00 ]bghfiaYbh 

k]hh gYbgcf Wh]d ;E0, Ua]bY Wcidl]b[ k]h, UbX h]g WUdhifY k]h (-342000,, 

-4,/410., :J,00000, -34400016 ?= HYUlhhWUfY%) OY ZcllckYX hhY 

fYWcaaYbXYX aUbiZUWhifYf|g dfchcWcl Zcf hhY dfcWYXifYg UbX WcbX]h]cbg 

cZ fYUWh]cb ViZZYfg, Zlck h]aYg, Zlck fUhYg, UbX WcbWYbhfUh]cb cZ UbUlmhYg) 

:f]YZlm, Ubh](h]gh]X]bY Ubh]VcXm kUg ]aacV]l]nYX cb Ub UWh]jUhYX ;E0 

Wh]d, ZcllckYX Vm U XYUWh]jUh]cb ghYd) LhYb, h]gh]X]bY hU[[YX ?b(;x kUg 

]bjYWhYX cjYf hhY Zlck WYllg df]cf hc Ubh]VcXm ]bjYWh]cb) Fcf hhY UggcW]Uh]cb 

ghYd, Ull cZ hhY 9V,0 A[?, Ubh]VcXm ]b H:K Uh WcbWYbhfUh]cbg cZ hkc(ZclX 

]bWfYaYbhg fUb[]b[ Zfca ,)-0 bE hc 30 bE kUg ]bjYWhYX Zcf . a]b) Fcf 

hhY X]ggcW]Uh]cb ghYd, H:K WcbhU]b]b[ 0)000% cZ LkYYb-0 kUg ]bjYWhYX 

Zcf 0 a]b) 9ZhYf YUWh X]ggcW]Uh]cb ghYd, Wh]d fY[YbYfUh]cb kUg dYfZcfaYX) 

-)4 ;cbZcfaUh]cbUl Yd]hcdY aUdd]b[ Vm Wfcggl]bk]b[ 

WcidlYX aUgg gdYWhfcaYhfm 

LhY Yd]hcdY cZ 9V,0 Ubh]VcXm kUg Z]fgh XYhYfa]bYX Vm UbUlmn]b[ hhY 

WcadlYl cZ 9V,0 Ubh]VcXm UbX KFLKN ?b(;x Ubh][Yb l]bkYX k]hh 

XYihYfUhYX Wfcgg(l]bkYfg (;cjUlP, Rüf]Wh, Kk]hnYflUbX%, Ug dfYj]ciglm 



   

 

.0 

XYgWf]VYX41) :f]YZlm, Ubh]VcXm, Ubh][Yb, UbX Ubh]VcXm*Ubh][Yb WcadlYlYg 

kYfY WhUfUWhYf]nYX Vm h][h aUgg aUhf]l(Ugg]ghYX lUgYf 

XYgcfdh]cb*]cb]nUh]cb (E9DDA% aUgg gdYWhfcaYhfm ig]b[ U E9DDA 

LGF*LGF hUbXYa aUgg gdYWhfcaYhYf (9ihcZlYl AAA6 :fikYf, :]llYf]WU, 

E9, MK9% Yei]ddYX k]hh Ub ]bhYfUWh]cb acXilY (HE/6 ;cjUlP, Rüf]Wh, 

Kk]hnYflUbX%) 9ZhYfkUfXg, hhY Ubh]VcXm*Ubh][Yb WcadlYl kUg Wfcggl]bkYX 

k]hh DKK X0*X,- ]gchcdY(lUVYlYX hcacV]ZibWh]cbUl F(

hmXfclmgiWW]b]a]XY YghYfg, ZcllckYX Vm fYXiWh]cb UlkmlUh]cb ig]b[ 

X]hh]chhfY]hcl, ]cXcUWYhUa]XY, UbX ifYU) Lc X][Ygh hhY fYXiWYX WcadlYl, 

U dfchYclmh]W ViZZYf WcadcgYX cZ hfmdg]b, Whmachfmdg]b, YbXcdfchY]bUgY 

9gd(F, YlUghUgY, UbX hhYfaclmg]b kUg igYX) LhY gUadlY kUg hhYb 

UbUlmnYX Vm bUbc(l]ei]X WhfcaUhc[fUdhm (Mlh]aUhY .0006 D]cbYl, 

KibbmjUlY, ;9, MK9% UbX GfV]hfUd aUgg gdYWhfcaYhfm (I =lUWh]jY 

HmVf]X IiUXfidclY(GfV]hfUd6 LhYfac KW]Ybh]Z]W%) 

-),0 =DAK9 Zcf Yd]hcdY aUdd]b[ 

Lc aYUgifY hhY V]bX]b[ UWh]j]h]Yg cZ 9V,0 hc aihUhYX ?b, 9V,0 gWFj(

;x Ubh]VcXm UbX Ub Ubh](]bZliYbnU j]fig hYaU[[lih]b]b Ubh]VcXm (WlcbY 

,-;906 :]c P ;Yll, DYVUbcb, FH, MK9% kYfY WcUhYX cb U a]WfcdlUhY, 

]b dUfUllYl) LhYb, dlUhYg kYfY VlcWkYX k]hh .% gk]a a]lk ]b H:K Zcf , h 



   

 

., 

Uh fcca hYadYfUhifY) LfUbg]Ybhlm hfUbgZYWhYX WYll gidYfbUhUbh WcbhU]b]b[ 

fYWcaV]bUbh ?b(FW(H9 dfchY]bg k]hh UlUb]bY giVgh]hih]cb kUg UXXYX 

hc YUWh kYll) 9ZhYf ]bWiVUh]cb Zcf - h Uh fcca hYadYfUhifY, hhY 

a]WfcdlUhY kUg kUghYX hhfYY h]aYg k]hh 0)00% LkYYb-0 ]b H:K gclih]cb) 

LhYb, HJH(Wcbji[UhYX Ubh](hiaUb A[? FW Ubh]VcXm (.,/-.6 Abj]hfc[Yb% 

X]lihYX ]b VlcWk]b[ ViZZYf kUg UXXYX hc YUWh kYll) LhY dlUhY kUg 

]bWiVUhYX Zcf , h Uh fcca hYadYfUhifY) 9ZhYf kUgh]b[, YUWh kYll fYWY]jYX 

00 µD cZ .,.},0,0}(hYhfUaYhhmlVYbn]X]bY (LE:% giVghfUhY gclih]cb 

(./0-36 LhYfac KW]Ybh]Z]W%) LhY Wclcf fYUWh]cb kUg ghcddYX Vm UXX]b[ 

00 µD cZ - E gilZif]W UW]X) LhY UVgcfVUbWY cZ YUWh kYll kUg aYUgifYX 

Uh /00 ba ig]b[ U a]WfcdlUhY gdYWhfcdhchcaYhYf (Eilh]gkUb ?G6 

LhYfac KW]Ybh]Z]W%) JYlUh]jY fYUWh]j]hm kUg WUlWilUhYX ig]b[ UVgcfVUbWY 

jUliYg (9Vg% Ug Zcllckg5 % fYlUh]jY fYUWh]j]hm 7 S,00 t o(9Vg cZ aihUbh 

WUdhifYX Vm 9V,0% * (9Vg cZ aihUbh WUdhifYX Vm H9 Ubh]VcXm%q * o(9Vg 

cZ k]lXhmdY WUdhifYX Vm 9V,0% * (9Vg cZ k]lXhmdY WUdhifYX Vm H9 

Ubh]VcXm%qT) 

-),, DUhU UbUlmg]g 

=DAK9 UbX AF9 XUhU ]bWliX]b[ ghUh]gh]WUl WcadUf]gcbg kYfY UbUlmnYX UbX 

[fUdhYX ig]b[ ?fUdhHUX Hf]ga gcZhkUfY (KUb D]Y[c, ;9, MK9%) 



   

 

.- 

FlicfYgWYbh g][bUlg aYUgifYX Vm WcbZcWUl a]WfcgWcdm kYfY eiUbh]Z]YX 

ig]b[ DY]WU 9ddl]WUh]cb Ki]hY 9XjUbWYX FlicfYgWYbWY gcZhkUfY) EUgg 

gdYWhfcaYhfm XUhU kYfY UbUlmnYX ig]b[ PIiYgh UbX KhUjfcl gcZhkUfY) 

HlUgacb gifZUWY fYgcbUbWY XUhU kYfY UbUlmnYX ig]b[ :A9YjUliUh]cb 

gcZhkUfY) N]giUl]nUh]cb, Ul][baYbh, UbX dhmlc[Yb]W UbUlmgYg cZ Ua]bc 

UW]X gYeiYbWYg kYfY dYfZcfaYX k]hh ?YbY]cig gcZhkUfY) 



   

 

.. 

. JYgilhg 

.), 9bh](?b*?W [lmWcdfchY]b Ubh]VcX]Yg kYfY gYlYWhYX 

Zfca Ub Ubh]VcXm l]VfUfm [YbYfUhYX Zfca U 

WcbjUlYgWYbh KFLK dUh]Ybh) 

Ab hiaUb YaVfmcb]W k]XbYm (H=C% -4.F WYllg, kY dfcXiWYX ?b UbX ?W 

[lmWcdfchY]bg ZigYX k]hh U WfmghUll]nUVlY ZfU[aYbh cZ hhY hiaUb 

]aaibc[lcVil]b (A[% hYUjm WhU]b WcbghUbh fY[]cb (?b(FW UbX ?W(FW% 

cf hhcgY ZigYX k]hh hhY hiaUb A[ kUddU l][hh WhU]b WcbghUbh fY[]cb (?b(

;x UbX ?W(;x% UbX hhYb dif]Z]YX hhY dfchY]bg Vm UZZ]b]hm 

WhfcaUhc[fUdhm) OY WcbghfiWhYX hhY dhU[Y(X]gdlUmYX g]b[lY(WhU]b 

jUf]UVlY ZfU[aYbh (gWFj% Ubh]VcXm l]VfUfm k]hh U WcadlYl]hm cZ ,). ´ ,04 

Wclcbm Zcfa]b[ ib]hg ig]b[ dYf]dhYfUl VlccX acbcbiWlYUf WYllg ]gclUhYX 

Zfca U dUh]Ybh khc hUX fYWcjYfYX Zfca KFLK) LhY dhU[Y(X]gdlUm 

Ubh]VcXm l]VfUfm k]hh U WcjYfU[Y lYjYl cZ 2.0t kUg giVjYWhYX hc Zcif 

fcibXg cZ V]cdUbb]b[ U[U]bgh Y]hhYf hhY fYWcaV]bUbh ?b(FW cf hhY ?W(

FW Zig]cb dfchY]bg Wcbji[UhYX hc dUfUaU[bYh]W VYUXg) OY fUbXcalm 

gYlYWhYX dhU[Ya]X WlcbYg Zfca hhY cihdih h]hYf dlUhY Zfca hhY lUgh fcibX 

cZ V]cdUbb]b[ UbX giVjYWhYX hhYgY WlcbYg hc dhU[Y YbnmaY(l]bkYX 



   

 

./ 

]aaibcgcfVYbh UggUm (=DAK9%) Lc a]b]a]nY hhY biaVYf cZ WlcbYg 

fYUWh]jY hc hhY FW dcfh]cb cZ Zig]cb dfchY]bg, ?b(;x UbX ?W(;x kYfY 

igYX Ug Ubh][Ybg) Hcg]h]jY WlcbYg kYfY gYlYWhYX UbX giVjYWhYX hc KUb[Yf 

gYeiYbW]b[ hc XYhYfa]bY hhY gWFj biWlYch]XY gYeiYbWY) OY ]XYbh]Z]YX Z]jY 

WlcbYg fYUWh]jY hc ?b UbX Z]jY WlcbYg fYUWh]jY hc ?W) 9ll cZ hhYgY gWFj 

WlcbYg kYfY YldfYggYX Ug U gWFj Ubh]VcXm ZigYX k]hh FW (gWFj(FW% ]b 

H=C-4.F WYllg UbX dif]Z]YX Vm UZZ]b]hm) 

.)- 9V,0 a9V dchYbhlm ]bh]V]hYX hhY Uadl]Z]WUh]cb cZ 

KFLKN ]b j]hfc) 

OY hYghYX ,0 Ubh]VcX]Yg Zcf hhY]f UV]l]hm hc fYXiWY WmhcdUhh]W YZZYWhg (;H=% 

WUigYX Vm KFLKN (F][ifY ,%) GbY Ubh](?b Ubh]VcXm, XYg][bUhYX Ug 9V,0, 

kUg YlhfYaYlm YZZYWh]jY Uh bYihfUl]n]b[ KFLKN, Ug ghckb Vm U fYXiWh]cb 

]b hhY dYfWYbhU[Y cZ WYllg ghck]b[ ;H= Zfca 40% hc ,0%) Ab hhY ZcWig 

fYXiWh]cb bYihfUl]nUh]cb hYgh (FJFL%, 9V,0 Ulgc ghckYX g][b]Z]WUbhlm 

h][hYf dchYbWm WcadUfYX hc hhY chhYf WUbX]XUhY Ubh]VcX]Yg (F][ifY -%) 

LhY NH gYeiYbWYg cZ 9V,0 hUX U 40)4% ghUfYX ]XYbh]hm k]hh hhY A?HN.(

.0&,3 [Yfal]bY, YlWliX]b[ hhY hYUjm WhU]b WcadlYaYbhUfm XYhYfa]b]b[ 

fY[]cb (H;DJ% ., khYfYUg hhY Nx gYeiYbWY hUX 31).% ghUfYX ]XYbh]hm 

k]hh hhY A?CN,(.4&0, [Yfal]bY (F][ifY .%) 



   

 

.0 

Ab Ub ]aaibcZlicfYgWYbWY UggUm (AF9% ig]b[ NYfc WYllg UbX Ub Ubh](?b 

Ubh]VcXm, kY XYhYfa]bYX hhY dfcdcfh]cb cZ ?b [lmWcdfchY]b dfcXiW]b[ 

WYllg, kh]Wh kYfY ]bZYWhYX k]hh KFLKN, hc aYUgifY hhY bYihfUl]n]b[ 

dchYbWm cZ 9V,0) Gblm 0)1 s -)3% (aYUb s g)X)% cZ NYfc WYllg dfcXiWYX 

?b [lmWcdfchY]b khYb 9V,0 kUg UXa]b]ghYfYX Uh U WcbWYbhfUh]cb cZ 00 

y[*aD (401 bE% (F][ifY /%) OhYb E9V/(0 Ubh]VcXm kUg Uddl]YX Uh 

hhY gUaY WcbWYbhfUh]cb, 22)3 s ,3)0% cZ hhY WYllg dfcXiWYX ?b 

[lmWcdfchY]b) OhYb WYllg kYfY bch dfchYWhYX Vm Ubm Ubh]VcXm, Ull WYllg 

dfcXiWYX ?b [lmWcdfchY]b UbX WYllg bch ]bWiVUhYX k]hh KFLKN X]X bch 

dfcXiWY ?b [lmWcdfchY]b) 



   

 

.1 

 

F][ifY ,) Abh]V]h]cb cZ WmhcdUhh]W YZZYWhg cZ KFLKN 

LhY WmhcdUhh]W YZZYWhg (;H=% cZ KFLKN cb NYfc WYllg kYfY acb]hcfYX hc 

YjUliUhY hhY dfchYWh]jY YZZYWh cZ Ubh]VcXm WlcbYg) ;UbX]XUhY Ubh]VcX]Yg 

(gWFj(FW ZcfaUh% kYfY a]lYX k]hh ,00 L;AD00 cZ KFLKN (ghfU]b5 

?Ub[kcb*CcfYU*-0,-% Uh U Z]bUl WcbWYbhfUh]cb cZ 00 µ[*aD UbX hhY 

a]lhifYg kYfY ]bWiVUhYX Zcf , h) KFLKN(Ubh]VcXm a]lhifYg kYfY hhYb 

hfUbgZYffYX hc NYfc WYllg Uh 30% WcbZliYbWm [fckb ]b 41(kYll h]ggiY 

WilhifY dlUhYg, UbX kYfY ]bWiVUhYX Zcf , h) LhYb, WYllg kYfY kUghYX k]hh 

H:K UbX ]bWiVUhYX k]hh ZfYgh [fckhh aYX]ia Zcf 41 h) ;Yllg kYfY 

cVgYfjYX ibXYf U a]WfcgWcdY hc YjUliUhY ;H= UbX Vf][hhZ]YlX ]aU[Yg UfY 



   

 

.2 

ghckb (gWUlY VUf5 ,00 ya%) Ab hhY Wcbhfcl [fcidg, WYllg bch ]bWiVUhYX 

k]hh j]fig (Mb]bZYWhYX%, WYllg ]bZYWhYX k]hhcih Ubh]VcXm hfYUhaYbh 

(AbZYWhYX%, WYllg ]bWiVUhYX k]hh j]fig, UbX hhY ]gchmdY Wcbhfcl Ubh]VcXm 

(AgchmdY Wcbhfcl Ubh]VcXm% kYfY YadlcmYX) 



   

 

.3 

 

F][ifY -) KFLKN ZcWig fYXiWh]cb bYihfUl]nUh]cb hYgh cZ Ubh]VcX]Yg 

Lh]fhm hc Z]Zhm ZcWig Zcfa]b[ ib]hg (FFM% cZ KFLKN kYfY ]bWiVUhYX k]hh 

gYf]Ullm X]lihYX gWFj(FW Zig]cb dfchY]bg Zcf , h Uh fcca hYadYfUhifY UbX 

hfUbgZYffYX hc NYfc WYllg ]b U -/(kYll h]ggiY WilhifY dlUhY) 9ZhYf ]bWiVUh]cb 

Zcf , h Uh .2r; ]b U 0% ;G- ]bWiVUhcf, hhY WYllg kYfY cjYflU]X k]hh 

0)0% aYhhmlWYllilcgY ]b JHEA aYX]ia k]hh -% ZYhUl Vcj]bY gYfia UbX 

WilhifYX Zcf - XUmg) ;Yllg kYfY Z]lYX k]hh ]WY(WclX aYhhUbcl Zcf ,0 a]b 

UbX ]bWiVUhYX k]hh ,% Vcj]bY gYfia UlVia]b ]b H:K Zcf , h) LhYb, 

KFLKN lcWUl]nYX WlighYfg (ZcW]% kYfY j]giUl]nYX Vm ]bWiVUh]b[ k]hh , 

y[*aD cZ Ubh](KFLKN ?W [lmWcdfchY]b Ubh]VcXm (;lcbY 9V. Zfca 

dUhYbh H;L*CJ-0,2*00.,01% Zcf , h, ZcllckYX Vm ]bWiVUh]cb k]hh 

,5-,000 X]lihYX [cUh Ubh](fUVV]h A[? FW ZfU[aYbh gdYW]Z]W Ubh]VcXm, 

Wcbji[UhYX k]hh HJH (,,,(0.0(0036 BUWkgcb AaaibcJYgYUfWh, OYgh 

?fcjY, H9, MK9% Zcf .0 a]b UbX D9: giVghfUhY (C0002(:;6 DUkc%) LhY 

dYfWYbhU[Y cZ bYihfUl]nUh]cb kUg WUlWilUhYX Zcf YUWh X]lihYX gclih]cb cZ 



   

 

.4 

Ubh]VcXm Ug hhY dYfWYbhU[Y cZ XYWfYUgYX ZfUWh]cb ]b hhY biaVYf cZ ZcW] 

WcadUfYX hc hhUh cZ hhY j]fig k]hhcih ]bWiVUh]cb cZ gWFj(FW Zig]cb 

dfchY]b) 9b ]ffYlYjUbh gWFj(FW Zig]cb dfchY]b kUg igYX Ug Ub ]gchmdY 

Wcbhfcl) DcgY(fYgdcbgY WifjYg kYfY XfUkb Vm bcb(l]bYUf fY[fYgg]cb 

UbUlmgYg (jUf]UVlY glcdY acXYl% UbX 00% FJFL jUliYg kYfY XYhYfa]bYX 

Zfca [fUdhg ig]b[ ?fUdhHUX Hf]ga1 gcZhkUfY) 



   

 

/0 

 

F][ifY .) 9a]bc UW]X gYeiYbWYg cZ 9V,0 Ubh]VcXm jUf]UVlY fY[]cb 

LhY Ua]bc UW]X gYeiYbWY cZ hhY l][hh WhU]b jUf]UVlY fY[]cb (9% UbX hYUjm 

WhU]b jUf]UVlY fY[]cb (:% UfY ghckb) :liY lYhhYfg ]bX]WUhY WcadlYaYbhUfm 

XYhYfa]b]b[ fY[]cbg (;DJ% cZ YUWh jUf]UVlY fY[]cb XYZ]bYX Vm hhY 

AbhYfbUh]cbUl Aaaibc[YbYh]Wg AbZcfaUh]cb KmghYa (AE?L%) 



   

 

/, 

 

F][ifY /) 9V,0 hUg ]b j]hfc bYihfUl]n]b[ UWh]j]hm U[U]bgh KYjYfY FYjYf k]hh 

LhfcaVcWmhcdYb]U KmbXfcaY j]fig (KFLKN% 

Lc aYUgifY bYihfUl]n]b[ YZZ]WUWm, 9V,0 gWFj(FW Zig]cb dfchY]b kUg 

a]lYX k]hh ,00 L;AD00 cZ KFLKN (ghfU]b5 ?Ub[kcb*CcfYU*-0,-% UbX 

UXXYX hc NYfc WYllg) 9ZhYf ]bWiVUh]cb Zcf , h, hhY WYllg kYfY kUghYX UbX 

WilhifYX Zcf - XUmg) LhYb, hhY ?b [lmWcdfchY]b dfcXiWYX ]b ]bZYWhYX NYfc 

WYllg kUg XYhYWhYX ]b Ub ]aaibcZlicfYgWYbWY UggUm ig]b[ Ubh](KFLKN ?b 

[lmWcdfchY]b Ubh]VcXm, kh]Wh X]X bch WcadYhY k]hh 9V,0 ]b ]hg V]bX]b[, 

k]hh Uh lYUgh Z]jY hYWhb]WUl fYdl]WUhYg) LhY ZlicfYgWYbWY g][bUl ]bhYbg]hm cZ 

ghU]bYX KFLKN ?b [lmWcdfchY]b kUg igYX Ug U eiUbh]hUh]jY ]bX]WUhcf Zcf 

j]fUl ]bZYWh]cb) (9% LhY dfcdcfh]cb cZ ]bZYWhYX WYllg WcadUfYX hc bcb(

hfYUhYX WYllg kUg XYZ]bYX Ug fYlUh]jY WYll ]bZYWh]cb (%% UbX kUg dlchhYX) 

EUV/(0 gWFj(FW Zig]cb dfchY]b kUg Ulgc hfYUhYX ]b U dUfUllYl YldYf]aYbh) 

=ffcf VUfg fYdfYgYbh ghUbXUfX XYj]Uh]cbg (g)X%, UghYf]gkg ]bX]WUhY U 



   

 

/- 

ghUh]gh]WUllm g][b]Z]WUbh X]ZZYfYbWY Ug XYhYfa]bYX Vm U bcbdUfUaYhf]W 

Ff]YXaUb hYgh k]hh U dcgh hcW Dibb|g ailh]dlY WcadUf]gcb hYgh (& H ≤ 

0)00, && H ≤ 0)0,, &&& H ≤ 0)00,, &&&& H ≤ 0)000,%) (:% 

JYdfYgYbhUh]jY ]aU[Yg cZ YUWh hfYUhaYbh [fcid UfY ghckb (gWUlY VUf, ,00 

ya%) KFLKN ?b [lmWcdfchY]b UbX biWlY] kYfY ghU]bYX k]hh FAL; ([fYYb% 

UbX D9HA (VliY%, fYgdYWh]jYlm) 

.). 9V,0 dfchYWhYX a]WY Zfca KFLKN ]bZYWh]cb, YjYb 

k]hh hfYUhaYbh XYlUmYX id hc . XUmg) 

Fcf hhY Ub]aUl ghiXm, hhY lYhhUl XcgY cZ hhY ?Ub[kcb*CcfYU*-0,- ghfU]b 

cZ KFLKN kUg XYhYfa]bYX ]b hmdY A ]bhYfZYfcb (]bhYfZYfcb v*w% fYWYdhcf 

[YbY (AFF9J,%(XYZ]W]Ybh 9,-4 a]WY (b 7 / dYf [fcid%) LhY a]WY kYfY 

giVWihUbYciglm ]bjYWhYX k]hh U XcgY cZ Y]hhYf -0 cf - t ,00 dlUeiY 

Zcfa]b[ ib]hg (HFMg%, UbX hhY acfhUl]hm cZ a]WY kUg acb]hcfYX (F][ifY 

0%) :YWUigY Ull a]WY X]YX Uh 2 XUmg dcgh(]bZYWh]cb (X)d)])% YjYb khYb 

]bjYWhYX k]hh cblm -0 HFM, XcgYg cZ - UbX -0 HFM kYfY WhcgYb Zcf ZifhhYf 

ghiX]Yg) 

Mg]b[ hhY Ubh]VcXm dfchYWh]cb acXYl, 9,-4 a]WY (b 7 0 dYf [fcid% kYfY 

giVWihUbYciglm ]bjYWhYX k]hh hhY ?Ub[kcb*CcfYU*-0,- ghfU]b cZ KFLKN 

Uh U XcgY cZ Y]hhYf - cf -0 HFM) 9ZhYf , h, a]WY kYfY ]bhfUdYf]hcbYUllm 



   

 

/. 

UXa]b]ghYfYX k]hh Y]hhYf dhcgdhUhY(ViZZYfYX gUl]bY (H:K%, 9V,0, 

E9V/(0, cf U hiaUb A[?, ]gchcdY Wcbhfcl Ubh]VcXm Uh U XcgY cZ 100 

y[ (Uddfcl]aUhYlm WcffYgdcbX]b[ hc .0 a[*k[ cZ VcXm kY][hh%6 Zcf / 

XUmg Uh -/ h ]bhYfjUlg, hhY ]bjYWh]cb cZ hhY gUaY Uacibh cZ Ubh]VcXm kUg 

dYfZcfaYX (F][ifY 19%)  

Ab hhY [fcidg hfYUhYX k]hh H:K cf Ub ]gchmdY Wcbhfcl Ubh]VcXm, Ull a]WY 

X]YX k]hh]b 2 XUmg Uh Vchh j]fUl XcgYg (F][ifY 1: UbX F][ifY 1;%) 9h / 

X)d)]) k]hh U XcgY cZ - HFM, Uddfcl]aUhYlm ,0% cZ VcXm kY][hh kUg lcgh6 

Uh . X)d)]) k]hh -0 HFM, ,0z,0% cZ VcXm kY][hh kUg lcgh) 9ll a]WY 

hfYUhYX k]hh 9V,0 gifj]jYX Vchh j]fUl XcgYg UbX X]X bch hUjY Ubm kY][hh 

lcgg) O]hh E9V/(0 hfYUhaYbh, XYUhh cWWiffYX ]b Ull a]WY hfYUhYX k]hh U 

- HFM j]fUl XcgY UbX ]b 30% cZ a]WY hfYUhYX k]hh U -0 HFM XcgY) 

K][b]Z]WUbh kY][hh lcggYg kYfY Ulgc cVgYfjYX ]b Ull hhYgY a]WY) 

Ab hhY XYlUmYX hfYUhaYbh acXYl, hhY Ubh]VcXm hfYUhaYbh ghUfhYX Zfca ,, 

., /, cf 0 X)d)]) UbX Wcbh]biYX Zcf / WcbgYWih]jY XUmg (F][ifY 29%) 9h U - 

HFM j]fUl XcgY, Ull a]WY gifj]jYX khYb hfYUhaYbhg k]hh 9V,0 kYfY 

XYlUmYX ibh]l . X)d)]), UbX 30% gifj]jYX khYb hhY hfYUhaYbhg kYfY 

XYlUmYX ibh]l / cf 0 X)d)]) (F][ifY 2: UbX F][ifY 2;%) E]WY bch hfYUhYX 

ibh]l / X)d)]) hUX g][b]Z]WUbh kY][hh lcgg) 9h U -0 HFM j]fUl XcgY, XYlUm]b[ 

9V,0 Ubh]VcXm hfYUhaYbh ibh]l , cf . X)d)]) dfchYWhYX Ull cf 30% cZ a]WY, 



   

 

// 

fYgdYWh]jYlm) E]WY k]hh hfYUhaYbh XYlUmYX ibh]l , X)d)]) X]X bch lcgY 

kY][hh, khYfYUg a]WY k]hh hfYUhaYbh XYlUmYX ibh]l . X)d)]) lcgh 3% cZ 

hhY]f VcXm kY][hh) OhYb hfYUhaYbh kUg XYlUmYX ibh]l / X)d)]) cf lUhYf, Ull 

hhY a]WY X]YX) 



   

 

/0 

 

F][ifY 0) Kifj]jUl cZ 9,-4 a]WY ]bZYWhYX k]hh lYhhUl XcgYg cZ KFLKN 

LhY 3(kYYk(clX 9,-4 a]WY (b 7 / dYf [fcid% kYfY ]bcWilUhYX k]hh 

-t,00 cf -t,0, HFM cZ KFLKN (ghfU]b5 ?Ub[kcb*CcfYU*-0,-% cf H:K 

jYh]WlY Wcbhfcl ig]b[ U giVWihUbYcig fcihY) LhY dYfWYbhU[Y gifj]jUl kUg 

acb]hcfYX XU]lm ibh]l 3 XUmg dcgh(]bZYWh]cb) Kifj]jUl kUg XYhYfa]bYX Vm 

hhY CUdlUb(EY]Yf aYhhcX) 



   

 

/1 

 

F][ifY 1) 9V,0 dfchYWhYX a]WY Zfca KFLKN ]bZYWh]cb 

LhY cjYfUll gWhYaY Zcf hhY UXa]b]ghfUh]cb cZ j]fig UbX Ubh]VcXm ]g 

XYgWf]VYX ]b (9%) =][hh(kYYk(clX 9,-4 a]WY (b 7 0 dYf [fcid% kYfY 

]bcWilUhYX k]hh - cf -0 HFM cZ KFLKN hhfci[h U giVWihUbYcig fcihY) 9h 

,, -/, /3, UbX 2- h dcgh(]bZYWh]cb, ]bZYWhYX a]WY kYfY ]bhfUdYf]hcbYUllm 

UXa]b]ghYfYX k]hh 100 y[ cZ 9V,0, E9V/(0, A[?, ]gchmdY Wcbhfcl 

Ubh]VcXm, cf H:K jYh]WlY Wcbhfcl) HYfWYbhU[Yg cZ gifj]jUl (:% UbX VcXm 

kY][hh fYlUh]jY hc hhY XUm cZ j]fig ]bcWilUh]cb (;% kYfY acb]hcfYX XU]lm 



   

 

/2 

ibh]l ,0 XUmg dcgh(]bZYWh]cb) Kifj]jUl kUg XYhYfa]bYX Vm hhY CUdlUb(

EY]Yf aYhhcX) JYlUh]jY VcXm kY][hh jUliYg ]b (;% UfY dfYgYbhYX Ug hhY 

aYUbg k]hh ghUbXUfX XYj]Uh]cbg cZ gifj]j]b[ a]WY ]b YUWh [fcid) 



   

 

/3 

 

F][ifY 2) DYlUmYX UXa]b]ghfUh]cb cZ 9V,0 Ulgc dfchYWhYX a]WY Zfca 

KFLKN ]bZYWh]cb id hc . XUmg UZhYf ]bcWilUh]cb cZ hhY j]fig  

LhY cjYfUll gWhYaY Zcf hhY j]fig WhUllYb[Y UbX XYlUmYX Ubh]VcXm 

UXa]b]ghfUh]cb ]g XYgWf]VYX ]b (9%) =][hh(kYYk(clX 9,-4 a]WY (b 7 0 dYf 

[fcid% kYfY ]bcWilUhYX k]hh - cf -0 HFM cZ KFLKN hhfci[h U 

giVWihUbYcig fcihY) Ffca ,, ., /, cf 0 XUmg dcgh(]bZYWh]cb, ]bZYWhYX a]WY 

kYfY ]bhfUdYf]hcbYUllm UXa]b]ghYfYX k]hh 100 y[ cZ 9V,0 dYf XUm Zcf / 

WcbgYWih]jY XUmg) HYfWYbhU[Yg cZ gifj]jUl (:% UbX kY][hh fYlUh]jY hc hhY 



   

 

/4 

XUm cZ j]fig ]bcWilUh]cb (;% kYfY acb]hcfYX XU]lm ibh]l ,0 XUmg dcgh(

]bZYWh]cb) Kifj]jUl kUg XYhYfa]bYX Vm hhY CUdlUb(EY]Yf aYhhcX) LhY 

jUliYg ]b (;% UfY dfYgYbhYX Ug hhY aYUbg k]hh ghUbXUfX XYj]Uh]cbg cZ 

gifj]j]b[ a]WY ]b YUWh [fcid) 

.)/ 9V,0 V]bXg hc fYWcaV]bUbh ?b [lmWcdfchY]b k]hh 

h][h UZZ]b]hm ]b U VfcUX jUf]Yhm cZ ghfU]bg) 

Lc WhYWk hhY fYUWh]j]hm cZ 9V,0 hc KFLKN ghfU]bg chhYf hhUb 

?Ub[kcb*CcfYU*-0,-, kY cjYfYldfYggYX UbX dif]Z]YX fYWcaV]bUbh ?b 

[lmWcdfchY]bg cZ chhYf KFLKN ghfU]bg) :]bX]b[ cZ 9V,0 hc ]bhUWh j]fig 

dUfh]WlYg kUg Ulgc WcbZ]faYX ig]b[ Ub =DAK9 k]hh U j]fig(WcUhYX 

a]Wfch]hYf dlUhY (F][ifY 3%) 9acb[ hhY -2- KFLKN ghfU]b gYeiYbWYg 

XYdcg]hYX ]b hhY N]fig HUhhc[Yb DUhUVUgY UbX 9bUlmg]g JYgcifWY (N]HJ%, 

kY gYlYWhYX hhY ghfU]bg H:-4, 9H,0, KD/, UbX Q?,, YUWh VYlcb[ hc 

X]ZZYfYbh WlighYfg (F][ifY 4%, hc WcadUfY hhY]f fYUWh]j]hm k]hh kYll(kbckb 

j]fig ]gclUhYg Zfca ;h]bU UbX BUdUb) OY giWWYggZillm cjYfYldfYggYX ?b 

[lmWcdfchY]b Zfca H:-4 UbX KD/ Ug U FW Zig]cb dfchY]b UbX giVjYWhYX 

hhYgY dfchY]bg hc =DAK9g) 9V,0 A[?, giWWYggZillm VcibX hc ?b 

[lmWcdfchY]bg Zfca hhY H:-4 UbX KD/ ghfU]bg ]b U XcgY(XYdYbXYbh 

aUbbYf Uh WcbWYbhfUh]cbg fUb[]b[ Zfca ,0 dE hc , bE (F][ifY ,09%) 



   

 

00 

9XX]h]cbUllm, hhY Uacibh cZ Ubh]VcXm VcibX hc hhY H:-4 UbX KD/ ?b 

[lmWcdfchY]bg WcUhYX cb hhY =DAK9 dlUhY kUg h][hYf hhUb hhUh cZ hhY 

?Ub[kcb*CcfYU*-0,- [lmWcdfchY]bg, Uh acgh cZ hhY hYghYX 

WcbWYbhfUh]cbg) OY Ulgc ZcibX hhUh E9V/(0 kUg fYUWh]jY hc ?b 

[lmWcdfchY]b Zfca hhY H:-4 UbX KD/ ghfU]bg (F][ifY ,0:%) 

OY igYX gifZUWY dlUgacb fYgcbUbWY UbUlmgYg hc XYhYfa]bY hhY k]bYh]Wg cZ 

9V,0 V]bX]b[ hc hhY ?b [lmWcdfchY]b cZ ?Ub[kcb*CcfYU*-0,-) 9V,0 

VcibX hc ?b [lmWcdfchY]b k]hh Ub Yei]l]Vf]ia X]ggcW]Uh]cb WcbghUbh (CD% 

cZ ,0/ dE UbX k]hh Ub UggcW]Uh]cb fUhY (kcb% cZ 2)/ ´ ,00 E(,g(, UbX U 

X]ggcW]Uh]cb fUhY (kcZZ% cZ 2)2 ´ ,0(0 g(, (F][ifY ,0;%) 



   

 

0, 

 

F][ifY 3) DcgY(XYdYbXYbh V]bX]b[ cZ 9V,0 hc KFLKN 

Lc YlUa]bY V]bX]b[ UWh]j]hm cZ 9V,0 Ubh]VcXm hc KFLKN [YbYfUhYX Zfca 

NYfc WYllg, gYf]Ullm X]lihYX j]fUl gidYfbUhUbhg cZ KFLKN ]bZYWhYX WYllg k]hh 

U XYhYfa]bYX h]hYf cf hhY gidYfbUhUbh cZ acWk(]bZYWhYX WYllg kUg WcUhYX 

cbhc a]Wfch]hYf dlUhYg (-14-6 ;cghUf% Uh /r; cjYfb][hh) F]Zhm hc Z]jY 

hhcigUbX HFM cZ KFLKN kYfY igYX hc WcUh YUWh kYll) LhY dlUhYg kYfY 

hhYb ]bWiVUhYX k]hh gYf]Ul X]lih]cbg cZ 9V,0 Ubh]VcXm cf HUl]j]niaUV Ug 

Ub ]gchmdY Wcbhfcl, ZcllckYX Vm HJH(Wcbji[UhYX Ubh](hiaUb A[? FW 

Ubh]VcXm (.,/-.6 Abj]hfc[Yb%) JYUWh]cbg kYfY XYjYlcdYX Vm UXX]b[ LE: 

giVghfUhY (./0-36 LhYfac KW]Ybh]Z]W% UbX kYfY hYfa]bUhYX Vm UXX]b[ - 

E gilZif]W UW]X) LhY UVgcfVUbWY kUg aYUgifYX Uh /00 ba) LhY Uacibh 

cZ j]fig WcUhYX cb YUWh a]WfcdlUhY kYll ]g ]bX]WUhYX cb hhY hcd cZ YUWh 



   

 

0- 

[fUdh, UbX hhY aYUb UVgcfVUbWY k]hh ghUbXUfX XYj]Uh]cb (g)X)% Yffcf VUfg 

]g ghckb Zcf YUWh Ubh]VcXm WcbWYbhfUh]cb) 9VgcfVUbWY cZ 9V,0 Ubh]VcXm 

VcibX hc KFLKN(WcUhYX kYllg (fYX%, HUl]j]niaUV VcibX hc KFLKN(

WcUhYX kYllg (VliY%, 9V,0 Ubh]VcXm VcibX hc acWk(j]fig WcUhYX kYllg 

(aU[YbhU%, UbX HUl]j]niaUV VcibX hc acWk(j]fig WcUhYX kYllg (difdlY% 

UfY ghckb ]b hhY [fUdh) 



   

 

0. 

 

F][ifY 4) Hhmlc[YbYh]W UbUlmg]g cZ KFLKN ?b [lmWcdfchY]b YWhcXcaU]b 

LhY Ua]bc UW]X gYeiYbWY cZ ?b [lmWcdfchY]b Zfca -2- KFLKN ]gclUhYg 

XYdcg]hYX ]b N]HJ kYfY igYX Zcf UbUlmg]g) LhY gYeiYbWYg kYfY hf]aaYX 

hc fYhU]b hhY Ua]bc UW]X fYg]XiYg Zfca -0z/0- hhUh WcffYgdcbXYX hc hhY 

YWhcXcaU]b) Lf]aaYX gYeiYbWYg kYfY UbUlmnYX, UbX U dhmlc[YbYh]W hfYY 

kUg Vi]lh ]b U W]fWilUf hfYY lUmcih ig]b[ hhY bY][hVcf(jc]b]b[ aYhhcX 



   

 

0/ 

k]hh U BikYg(;Ubhcf [YbYh]W X]ghUbWY acXYl) LhY bUaYg cZ ]gclUhYg UfY 

lUVYlYX VYg]XY hhY h]d cZ YUWh VfUbWh) 9ghYf]gkg Uh hhY h]d cZ VfUbWhYg 

]bX]WUhY hhY ]gclUhYg hhUh kYfY hYghYX Zcf V]bX]b[ UWh]j]hm cZ 9V,0) 



   

 

00 

 

F][ifY ,0) 9V,0 Ulgc VcibX hc ?b [lmWcdfchY]b cZ H:-4 UbX KD/ ghfU]bg 

k]hh WcadUfUVlY UZZ]b]hm hc hhUh cZ ?Ub[kcb*CcfYU -0,-  

:]bX]b[ dfcdYfh]Yg cZ hiaUb A[?, acbcWlcbUl Ubh]VcXm 9V,0 (9% UbX 

E9V/(0 (:% hc hhY fYWcaV]bUbh ?b [lmWcdfchY]b YWhcXcaU]b cZ 

?Ub[kcb*CcfYU -0,-, H:-4, UbX KD/ ghfU]bg kYfY aYUgifYX Vm 

YbnmaY(l]bkYX ]aaibcgcfVYbh UggUm (=DAK9%) Fcb(l]bYUf fY[fYgg]cb 

WifjYg kYfY Z]hhYX hc U cbY g]hY gdYW]Z]W gUhifUh]cb V]bX]b[ acXYl UbX hhY 

aYUb UVgcfVUbWY Uh /00 ba k]hh ghUbXUfX XYj]Uh]cb (g)X)% Yffcf VUfg UfY 

ghckb Uh YUWh Ubh]VcXm WcbWYbhfUh]cb) (;% KifZUWY dlUgacb UbUlmg]g cZ 

9V,0 Ubh]VcXm kUg dYfZcfaYX cb hhY ;E0 Wh]d k]hh Ub ]aacV]l]nYX 
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Ubh](h]gh]X]bY Ubh]VcXm V]bX]b[ hc U dclm(h]gh]X]bY hU[[YX KFLKN ?b 

YWhcXcaU]b) LhY YldYf]aYbhUl XUhU Uh WcbWYbhfUh]cbg cZ 30, /0, -0, ,0, 

0, -)0, UbX ,)-0 bE 9V,0 Ubh]VcXm UfY ghckb ]b Wclcf, UbX hhY Z]hhYX 

WifjYg UfY ghckb ]b VlUWk) ;UlWilUhYX fUhY WcbghUbhg UfY ghckb ]b hhY 

hUVlY) 

.)0 9V,0 V]bXg hc U bcb(l]bYUf Yd]hcdY cb XcaU]b AA 

UbX hhY ghYa fY[]cb cZ hhY ?b [lmWcdfchY]b) 

Ab Ub ]aaibcVlch UbUlmg]g ig]b[ fYWcaV]bUbh ?b [lmWcdfchY]b Zfca hhY 

?Ub[kcb*CcfYU*-0,- ghfU]b, 9V,0 X]X bch fYUWh hc ?b [lmWcdfchY]b, 

khYfYUg gcaY chhYf Ubh](?b Ubh]VcX]Yg kYfY fYUWh]jY (F][ifY ,,%) :UgYX 

cb hh]g cVgYfjUh]cb, kY UggiaYX hhUh hhY Ubh]VcXm fYUWhYX hc U bcb(

l]bYUf Yd]hcdY) 

Lc X]gWcjYf hhY g]hY khYfY 9V,0 V]bXg, kY dYfZcfaYX Wfcggl]bk]b[ 

WcidlYX aUgg gdYWhfcaYhfm ig]b[ U XYihYf]ia ]gchcdY(lUVYlYX hcac(

V]ZibWh]cbUl l]bkYf, kh]Wh Zcfag WcjUlYbh VcbXg VYhkYYb Ua]bc UW]X 

fYg]XiYg k]hh]b hhY ]bhYfZUWY cZ hhY Ubh]VcXm(Ubh][Yb WcadlYl Ug 

XYgWf]VYX dfYj]ciglm41) OY ZcibX hhUh Wfcgg(l]bkYfg VcibX hc Z]jY Ua]bc 

UW]X fYg]XiYg (.,3Q, .-/J, .-1C, .-3Q, UbX ..,K% k]hh]b XcaU]b AA cZ 
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hhY KFLKN ?b [lmWcdfchY]b UbX Ulgc hc Zcif Ua]bc UW]X fYg]XiYg (.2,C, 

.2-K, .24H, UbX .3.K% k]hh]b hhY ghYa fY[]cb (F][ifY ,-9%) 

:UgYX cb hh]g cVgYfjUh]cb, kY dfYdUfYX gYjYfUl UlUb]bY(fYdlUWYaYbh 

aihUbhg hhUh gdUbbYX Zfca .,0N hc .34C, UbX hYghYX hhY]f fYUWh]j]hm hc 

9V,0 ig]b[ =DAK9g) 9ll hhY aihUbhg kYfY YldfYggYX k]hh Ub H9 dYdh]XY 

Uh hhY WUfVclm hYfa]big UbX hhY hU[g kYfY igYX hc aYUgifY hhY fYlUh]jY 

Uacibh cZ YUWh aihUbh) 9lUb]bY aihUbh dfchY]bg kYfY WUdhifYX Vm hhY 

9V,0 Ubh]VcXm, kh]Wh kUg WcUhYX cb hhY =DAK9 dlUhY) LhYb, kY 

aYUgifYX hhY Uacibh cZ WUdhifYX aihUbh dfchY]bg Vm XYhYWh]b[ hhY FW 

dcfh]cb cZ dfchY]b) LhY g][bUlg XYhYWhYX Vm WUdhif]b[ hhY H9 dYdh]XY 

kYfY igYX hc bcfaUl]nY YldfYgg]cb cZ aihUbh dfchY]bg) OY aYUgifYX hhY 

fYUWh]j]hm cZ 9V,0 hc UlUb]bY aihUbh ?b dfchY]bg, fYlUh]jY hc k]lX hmdY 

?b [lmWcdfchY]b, UbX ZcibX hhUh UlUb]bY fYdlUWYaYbh cZ hhY Ua]bc UW]X 

fYg]XiYg ]b XcaU]b AA Zfca N.,0 hc E../ fYgilhYX ]b fYXiWYX fYlUh]jY 

fYUWh]j]hm cZ 9V,0 Vm acfY hhUb 10%, YlWYdh Zcf K.,2, ?.,4, UbX E.-,) 

Lh]g Z]bX]b[ kUg Wcbg]ghYbh k]hh cif fYgilhg XYXiWYX Zfca hhY 

Wfcggl]bk]b[ WcidlYX aUgg gdYWhfcaYhfm (F][ifY ,-9 UbX F][ifY ,-:%)  

Ab hhY ghYa fY[]cb, fYdlUW]b[ hhY Wmgh]bY fYg]XiYg (;./4, ;.01, ;.21, UbX 

;.3,% fYXiWYX hhY fYlUh]jY fYUWh]j]hm Vm acfY hhUb 30%) Lh]g cVgYfjUh]cb 

kUg Wcbg]ghYbh k]hh U dfYj]cig fYdcfh hhUh hhY ghfiWhifUl ghUV]l]hm cZ ?b 
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kUg X]gfidhYX Vm U ;.019 aihUh]cb10) 9lgc, aihUh]cb cZ hhY ZlUbk]b[ 

fYg]XiYg cZ Wmgh]bY, WcffYgdcbX]b[ hc ?.0,, D.0/, =.00, A.02, L.2/, UbX 

N.20 Ulgc fYXiWYX hhY fYUWh]j]hm Vm cjYf 10%) GZ hhY aihUhYX fYg]XiYg 

hhUh kYfY X]ghUbh Zfca WmghY]bY fYg]XiYg, aihUh]cb cZ ?.10, N.1,, J.1-, 

D.1., L.10, D.20, ?.32, UbX C.34 fYg]XiYg fYXiWYX hhY fYlUh]jY 

fYUWh]j]hm Vm acfY hhUb 30%) LhY chhYf aihUh]cbg hUX a]bcf YZZYWhg cb 

fYUWh]j]hm) GjYfUll, 9V,0 V]bX]b[ hc ?b kUg dfYX]WhYX hc VY UZZYWhYX Vm 

-0 Ua]bc UW]X fYg]XiYg k]hh]b XcaU]b AA UbX hhY ghYa fY[]cb cZ KFLKN 

?b [lmWcdfchY]b) ?]jYb hhUh ?b [lmWcdfchY]bg Zfca -/2 ]gclUhYg hUjY 

WcbgYfjYX gYeiYbWYg Zcf hhYgY -0 Ua]bc UW]X fYg]XiYg, kY YldYWh hhUh 

9V,0 WUb fYUWh k]hh 40)3% (-/2 cih cZ -2-% cZ KFLKN ]gclUhYg WiffYbhlm 

fYdcfhYX (K3 F][%) 
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F][ifY ,,) AaaibcVlch cZ fYWcaV]bUbh ?b(;x Zig]cb dfchY]b ig]b[ 

Ubh](?b Ubh]VcX]Yg 

JYWcaV]bUbh KFLKN ?b(;x kUg dfYdUfYX k]hh gUadlY ViZZYf UbX 

fYXiW]b[ U[Ybh (FH0003 UbX FH000/6 Abj]hfc[Yb%) LhY gUadlYg kYfY 

hhYb gYdUfUhYX cb U dclmUWfmlUa]XY [Yl (FH0.-,:GP6 Abj]hfc[Yb% Vm 

YlYWhfcdhcfYg]g UbX hfUbgZYffYX hc U b]hfcWYllilcgY aYaVfUbY) 9ZhYf 

VlcWk]b[ k]hh 0% (k*j% gk]a a]lk ]b Lf]g(ViZZYfYX gUl]bY (dH 2)/% hhY 

aYaVfUbY kUg ]bWiVUhYX k]hh ,00 b[*aD cZ Z]jY (9V1 hc 9V,0% KFLKN 

?b gdYW]Z]W Ubh]VcX]Yg ]b U gWFj(FW ZcfaUh) ?b VcibX Ubh]VcX]Yg kYfY 

dfcVYX k]hh HJH(Wcbji[UhYX Ubh](hiaUb A[? FW Ubh]VcXm (.,/-.6 

Abj]hfc[Yb%) Lc WcbZ]fa hhY dfYgYbWY cZ ?b(;x dfchY]b, HJH(

Wcbji[UhYX Ubh](hiaUb A[ kUddU l][hh WhU]b Ubh]VcXm (9H00-H, 

;hYa]Wcb, LYaYWilU, ;9, MK9% kUg igYX hc X]fYWhlm XYhYWh ?b(;x) LhY 

Vlchg kYfY j]giUl]nYX ig]b[ U WhYa]lia]bYgWYbh giVghfUhY (./0236 

LhYfac KW]Ybh]Z]W%) 
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F][ifY ,-) LhY Yd]hcdY cZ 9V,0 kUg XYhYfa]bYX Vm UlUb]bY aihUbh 

UbUlmg]g  

LhY WcbZcfaUh]cbUl Yd]hcdY cZ 9V,0 Ubh]VcXm cb hhY ?b [lmWcdfchY]b 

YWhcXcaU]b kUg XYhYfa]bYX Vm aYUgif]b[ Ubh]VcXm V]bX]b[ UWh]j]hm hc 

fYWcaV]bUbh aihUbh dfchY]bg k]hh Ua]bc UW]X fYg]XiYg hhUh kYfY 

giVgh]hihYX k]hh UlUb]bY Uh fYg]XiYg WcffYgdcbX]b[ hc .,0z.34) (9% 

=d]hcdYg dfYX]WhYX Vm Wfcgg(l]bkYf Ugg]ghYX aUgg gdYWhfcaYhfm UfY ghckb 

]b fYX, UbX UlUb]bY giVgh]hihYX fYg]XiYg hhUh UZZYWhYX 9V,0 Ubh]VcXm 

V]bX]b[ UfY ghckb ]b difdlY) LhY cjYflUdd]b[ XcaU]b AA (VliY UbbchUh]cb% 

UbX fY[]cb idghfYUa cZ hhY ghYa fY[]cb ([fUm UbbchUh]cb% UfY Ulgc 

]bX]WUhYX) (:% LhY fYUWh]j]hm cZ 9V,0 hc YUWh UlUb]bY aihUbh ]g 



   

 

1, 

fYdfYgYbhYX Ug fYlUh]jY fYUWh]j]hm, kh]Wh kUg WUlWilUhYX ig]b[ UVgcfVUbWY 

jUliYg (9Vg% Ug Zcllckg5 % JYlUh]jY fYUWh]j]hm 7 S,00 t o(9Vg cZ aihUbh 

WUdhifYX Vm 9V,0% * (9Vg cZ aihUbh WUdhifYX Vm H9 Ubh]VcXm%q * o(9Vg 

cZ k]lXhmdY WUdhifYX Vm 9V,0% * (9Vg cZ k]lXhmdY WUdhifYX Vm H9 

Ubh]VcXm%qT) :Ufg ]bX]WUhY hhY aYUb UbX ghUbXUfX XYj]Uh]cb (g)X)%) 
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F][ifY ,.) Hhmlc[YbYh]W UbUlmg]g cZ gYeiYbWYg WcjYf]b[ hhY 9V,0 Yd]hcdY 

LhY Ua]bc UW]X gYeiYbWY cZ ?b [lmWcdfchY]b Zfca hhY -2- KFLKN ]gclUhYg 

XYdcg]hYX ]b N]HJ kYfY UbUlmnYX) LhY gYeiYbWYg kYfY hf]aaYX hc fYhU]b 

hhY Ua]bc UW]Xg Zfca .,.-.34 hhUh WcffYgdcbX hc hhY fYg]XiYg fYWc[b]nYX 

Vm 9V,0) Lf]aaYX gYeiYbWYg kYfY UbUlmnYX, UbX U dhmlc[YbYh]W hfYY kUg 

Vi]lh ]b U W]fWilUf hfYY lUmcih ig]b[ hhY bY][hVcf(jc]b]b[ aYhhcX k]hh U 

BikYg(;Ubhcf [YbYh]W X]ghUbWY acXYl) LhY bUaYg cZ ]gclUhYg UfY kf]hhYb 



   

 

1. 

VYg]XY hhY h]d cZ YUWh VfUbWh) KhfU]b bUaYg lUVYlYX ]b fYX ]bX]WUhY hhUh 

hhY ?b [lmWcdfchY]b cZ hhY ]bX]WUhYX ghfU]b ]g dfYX]WhYX hc bch ]bhYfUWh 

k]hh 9V,0) 



   

 

1/ 

/ D]gWigg]cb 

9bh]VcX]Yg dlUm U d]jchUl fclY ]b dfYjYbh]b[ j]fUl Ybhfm ]bhc WYllg UbX WUb 

]bXiWY lmg]g cZ ]bZYWhYX WYllg hhfci[h Ubh]VcXm(XYdYbXYbh WYllilUf 

Wmhchcl]W]hm cf WcadlYaYbh(XYdYbXYbh Wmhchcl]W]hm42(,0,) HclmgYfU Zfca 

fYWcjYfYX dUh]Ybhg cf Zfca jUWW]bUhYX Xcbcfg hUjY VYYb igYX Ug 

dfcdhmlUWh]W U[Ybhg Zcf jUf]cig j]fUl X]gYUgYg, ]bWliX]b[ hYdUh]h]g : UbX 

fUV]Yg2-) 9g Ub UlhYfbUh]jY UddfcUWh, j]fig(X]fYWhYX acbcWlcbUl 

Ubh]VcX]Yg hUjY Ulgc VYYb XYjYlcdYX UbX hYghYX Ug hhYfUd]Yg cf Ug 

dfcdhmlUl]g Zcf j]fUl X]gYUgYg) HUl]j]niaUV (KmbU[]g% kUg aUfkYh(

UddfcjYX Zcf hhY dfcdhmlUl]g cZ JKN ]b ,443) Ab UXX]h]cb, Ubh]VcX]Yg 

U[U]bgh HAN,0-(,0/, JKN,00, =VclU j]fig,01 UbX ]bZliYbnU j]fig,02,,03 

XYacbghfUhYX dchYbh YZZ]WUWm ]b Ub]aUl acXYlg) 9bh]VcX]Yg hUf[Yh]b[ 

YaYf[]b[ cf fY(YaYf[]b[ j]figYg ]bWliX]b[ E=JK(;cN2/,,04,,,0 UbX R]kU 

j]fig22,,,,,,,- kYfY Ulgc XYjYlcdYX UbX UfY VY]b[ hYghYX ]b Wl]b]WUl hf]Ulg) Ab 

hhY dUgh gYjYfUl XYWUXYg, Ubh]VcX]Yg hUjY VYWcaY cbY cZ hhY aUjcf 

hhYfUdYih]W U[Ybhg Zcf WUbWYf UbX Uihc]aaibY X]gYUgY k]hh ]bX]WUh]cbg 

hhUh hUjY fUd]Xlm VfcUXYbYX ]b fYWYbh mYUfg) JYWYbh hYWhb]WUl 

]adfcjYaYbhg ]b hhY X]gWcjYfm UbX aUbiZUWhif]b[ ghYdg cZ hhYfUdYih]W 

Ubh]VcXm dfcXiWh]cb hUjY Ulgc UllckYX fUd]X UbX giWWYggZil Ubh]VcXm 

XYjYlcdaYbh hc WcaVUh YaYf[]b[ ]bZYWh]cig X]gYUgYg,,.) 
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Mbh]l bck, KFLK dUh]Ybhg hUjY VYYb fYdcfhYX Zfca ;h]bU, Kcihh CcfYU, 

UbX BUdUb, UbX hhY biaVYf cZ dUh]Ybhg hUg ]bWfYUgYX YUWh mYUf,,,,/,,0) 

HckYjYf, KFLK ZUhUl]hm jUf]Yg Uacb[ hhY hhfYY Wcibhf]Yg/2) LhY UjYfU[Y 

WUgY ZUhUl]hm fUhY ]b ;h]bU Zfca -0,, hc -0,1 kUg 1)/0%,,) LhcgY ]b 

Kcihh CcfYU UbX BUdUb UZhYf -0,. kYfY aiWh h][hYf6 -0)4%,/ UbX 

,4)/%,0, fYgdYWh]jYlm) Ab hhY N]fig HUhhc[Yb DUhUVUgY UbX 9bUlmg]g 

JYgcifWY (N]HJ%, -2- gYeiYbWYg cZ KFLKN ]gclUhYg UfY WiffYbhlm 

XYdcg]hYX) HckYjYf, ]h ]g ibkbckb ]Z hhYfY ]g Ubm g][b]Z]WUbh jUf]UV]l]hm 

]b hhY j]filYbWY cZ hhYgY ]gclUhYg) HfYj]cig fYdcfhg ghckYX hhUh a]WY X]YX 

0 hc 2 XUmg UZhYf ]bZYWh]cb k]hh ,01 ZcWig Zcfa]b[ ib]hg (FFM% cZ hhY Q?, 

ghfU]b1. cf ,01 L;AD00 cZ hhY KHD0,0 ghfU]b/0) :UgYX cb hhYgY cVgYfjUh]cbg, 

kY Z]fgh ]bcWilUhYX 9,-4 a]WY k]hh - ´ ,00 HFM cZ hhY 

?Ub[kcb*CcfYU*-0,- ghfU]b UbX cVgYfjYX hhUh Ull a]WY X]YX / XUmg UZhYf 

]bZYWh]cb) O]hh U -0 HFM XcgY cZ hhY ?Ub[kcb*CcfYU*-0,- ghfU]b, a]WY 

X]YX 0 hc 2 XUmg UZhYf ]bZYWh]cb) Lh]g ]bWfYUgYX j]filYbWY kUg Ulgc fYdcfhYX 

Vm U ghiXm hhUh ghckYX U g]a]lUf ZUhUl]hm fUhY ]b KL9L- kbcWkcih Kmf]Ub 

hUaghYfg WhUllYb[YX k]hh ,0 HFM cZ hhY H:-4 ghfU]b,,/) 

OY hUjY Ulgc cVgYfjYX U X]gWfYdUbWm ]b hhY VcXm kY][hhg Uh XYUhh 

VYhkYYb cif ghiXm UbX hhUh cZ UbchhYf [fcid) Ab cif XUhU, 9,-4 a]WY 

X]YX UZhYf lcg]b[ ,0% cZ hhY]f VcXm kY][hh) :ih ]b U ghiXm ig]b[ hhY 
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KHD0,0 ghfU]b, a]WY X]YX UZhYf lcg]b[ .0% cZ hhY]f VcXm kY][hh/0) 

9lhhci[h cblm U ZYk ghiX]Yg fYdcfhYX hhY acfhUl]hm cZ a]WY YldcgYX hc 

KFLKN UbX hhY dcgg]V]l]h]Yg hhUh X]ZZYfYbWYg ]b j]fig h]hYf aYUgifYaYbh 

aYhhcXg cVgWifY hhY WcadUf]gcb cZ cihWcaYg WcilX bch VY Ybh]fYlm 

YlWliXYX, hhYgY WcbZl]Wh]b[ fYgilhg a][hh VY XiY hc U X]ZZYfYbWY ]b 

j]filYbWY VYhkYYb hhY ghfU]bg) KiWh X]ZZYfYbWYg ]b j]filYbWY VYhkYYb 

ghfU]bg cZ hhY JNFN, U dhlYVcj]fig g]a]lUf hc KFLKN, hUjY VYYb 

fYdcfhYX,,0) FYjYfhhYlYgg, khYhhYf gdYW]Z]W [YbYh]W l]bYU[Yg cZ KFLKN Yl]W]h 

hhY h][h lYhhUl]hm cZ a]WY hUg bch dfcjYb, hhY h][h ZUhUl]hm fUhY ]b hiaUb 

WUgYg WUllg Zcf ZifhhYf ghiX]Yg WcbWYfb]b[ l]bYU[Y(gdYW]Z]W X]ZZYfYbWYg ]b 

j]filYbWY hc ZcfYWUgh hhY gYjYf]hm cZ KFLKN ]bZYWh]cb ]b dcgg]VlY ZihifY 

cihVfYUkg) 

LhY aYWhUb]gag cZ Ubh]VcXm ]bh]V]h]cb cZ j]fUl fYdl]WUh]cb ]bg]XY hcgh 

WYllg hUjY VYYb ghiX]YX YlhYbg]jYlm, YgdYW]Ullm ]b hhY WUgY cZ ]bZliYbnU j]fig) 

LhY acgh(k]XYlm kbckb aYWhUb]ga ]g V]bX]b[ cZ Ub Ubh]VcXm hc hhY 

dcfh]cb cZ hhY j]fig hhUh ]bhYfUWhg k]hh hhY hcgh WYll fYWYdhcf, hhYfYVm 

VlcWk]b[ hhY ]bhYfUWh]cb VYhkYYb hhY j]fig UbX hhY hcgh WYll,,1) 9bchhYf 

[fcid cZ Ubh]VcX]Yg kUg fYdcfhYX hc V]bX hhY ghYa fY[]cb cZ ]bZliYbnU 

hYaU[[lih]b]b hhUh ]g Wf]h]WUl Zcf WcbZcfaUh]cbUl fYUffUb[YaYbhg hhUh 

cWWif Xif]b[ aYaVfUbY Zig]cb,,2(,,4) Lh]g aYWhUb]ga hUg acfY dchYbh]Ul 
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hc VY ih]l]nYX Zcf Wl]b]WUl XYjYlcdaYbh, VYWUigY hhY ghYa fY[]cb hUg ZYkYf 

aihUh]cbg hhUb hhY fYWYdhcf V]bX]b[ g]hY) 9XX]h]cbUllm, gYjYfUl [fcidg, 

]bWliX]b[ cifg, hUjY YliW]XUhYX ibWcbjYbh]cbUl j]fig bYihfUl]n]b[ 

aYWhUb]gag hhUh UZZYWh hhY ]bZYWh]cb ghYdg hhUh cWWif UZhYf aYaVfUbY 

Zig]cb,-0,,-,) 

Ab cif Wfcggl]bk]b[ WcidlYX aUgg gdYWhfcaYhfm UbX UlUb]bY aihUbh 

ghiX]Yg, hhY 9V,0 Yd]hcdY kUg WcbZ]bYX hc XcaU]b AA UbX hhY ghYa fY[]cb 

cZ hhY ?b [lmWcdfchY]b) 9lhhci[h hhY WfmghUl ghfiWhifY cZ hhY dhlYVcj]fig 

?b [lmWcdfchY]b ghYa fY[]cb hUg bch mYh VYYb gcljYX, U fYWYbh fYdcfh 

ghckYX U Wfmc(YlYWhfcb a]WfcgWcdm aUd cZ JNFN, UbX XYd]WhYX hhY 

WfmghUl ghfiWhifY cZ hhY JNFN ?b [lmWcdfchY]b hYUX fY[]cb k]hhcih U 

ghYa fY[]cb,--) LhY fYdcfh Ulgc XYgWf]VYg hhY aYaVfUbY Zig]cb aYWhUb]ga 

cZ JNFN hhUh ]g aYX]UhYX Vm U lck dH(]bXiWYX YldcgifY cZ hhY 

hmXfcdhcV]W ?W Zig]cb lccd) 9h U bYihfUl dH, hhY ?b XcaU]b AA (w(

f]VVcb XcaU]b% gh]YlXg hhY ?W Zig]cb lccd ]b hhY dfY(Zig]cb ghUhY UbX 

dfYjYbhg dfYaUhifY Zig]cb) :UgYX cb hh]g fYdcfh, kY hmdchhYg]nY hhUh 

9V,0 g]ailhUbYciglm V]bXg hc XcaU]b AA UbX hhY ghYa fY[]cb cZ hhY ?b 

[lmWcdfchY]b UbX dfYjYbhg ib(gh]YlX]b[ cZ hhY ?W Zig]cb lccd) 

Ab WcbWlig]cb, 9V,0 ]g U acbcWlcbUl Ubh]VcXm hhUh hUg ghckb 

hhYfUdYih]W YZZ]WUWm ]b U acigY KFLKN ]bZYWh]cb acXYl) 9lhhci[h hhY 
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bYihfUl]nUh]cb YZZ]WUWm cZ 9V,0 kUg cblm hYghYX ]b hhY 

?Ub[kcb*CcfYU*-0,- ghfU]b hhUh kUg WilhifYX ]b NYfc WYllg, kY 

WcbZ]faYX ]hg V]bX]b[ WUdUV]l]hm hc fYWcaV]bUbh KFLKN ?b ]b hhY H:-4 

UbX KD/ ghfU]bg, kh]Wh UfY Vchh Zfca ;h]bU) 9WWcfX]b[ hc hhY Yd]hcdY 

fYjYUlYX ]b hh]g ghiXm, 9V,0 ]g Ygh]aUhYX hc ]bhYfUWh k]hh hhY aUjcf]hm cZ 

KFLKN ]gclUhYg WiffYbhlm fYdcfhYX) :UgYX cb hhYgY fYgilhg, kY VYl]YjY hhUh 

9V,0 hUg giZZ]W]Ybh dchYbh]Ul hc VY XYjYlcdYX Ug U dfcdhmlUWh]W UbX 

hhYfUdYih]W U[Ybh Zcf U VfcUX jUf]Yhm cZ KFLK ]gclUhYg) 

FifhhYf XYjYlcdaYbh cZ hh]g acbcWlcbUl Ubh]VcXm VYmcbX hhY dfccZ cZ 

WcbWYdh kcilX VY[]b k]hh dhmg]WcWhYa]WUl YjUliUh]cbg fYei]fYX Zcf hhY 

XYW]g]cb aUk]b[ cb khYhhYf hhY Ubh]VcXm ]g ZYUg]VlY Ybci[h Zcf hhY h][h(

Wcgh lUf[Y gWUlY aUbiZUWhif]b[) Eilh]dlY fYei]fYaYbhg Zcf hhY Wl]b]WUl 

XYjYlcdaYbh cZ U acbcWlcbUl Ubh]VcXm ]bWliXY h][h YldfYgg]cb m]YlX, 

h][h gcliV]l]hm, lck hYhYfc[YbY]hm, h][h WcbZcfaUh]cbUl ghUV]l]hm, lck 

]aaibc[Yb]W]hm, h][h gdYW]Z]W]hm, Yh WYhYfU) GhhYf hhUb giZZ]W]b[ 

dfcdYfh]Yg fYlUhYX hc WhYa]WUl WhUfUWhYf]gh]Wg UbX aUbiZUWhif]b[, 

dfYWl]b]WUl dhUfaUWclc[m UbX hcl]Wclc[m ghiX]Yg UfY aUbXUhcfm Zcf hhY 

Z]fgh(]b(hiaUb hf]Ul) FchUVlm, hhY ghiXm cZ dhUfaUWck]bYh]Wg UbX 

dhUfaUWcXmbUa]Wg cZ hhY Ubh]VcXm ]b Uddfcdf]UhY Ub]aUl acXYlg 

[YbYfUllm dfYWYXYg Zcf hhY gYlYWh]cb cZ YZZYWh]jY UbX gUZY XcgY ]b hiaUbg) 
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DcgY gclih]cb UbUlmg]g, =DAK9 VUgYX ]aaibc[Yb]W]hm UggUmg, UbX 

dhUfaUWcXmbUa]Wg UggUmg UfY fYei]fYX ]b Wcaacb) 
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0 JYZYfYbWYg 

,) 9XUag, E) B) Yh Ul) ;hUb[Yg hc hUlcbcam UbX hhY AbhYfbUh]cbUl 

;cXY cZ N]fig ;lUgg]Z]WUh]cb UbX FcaYbWlUhifY fUh]Z]YX Vm hhY 

AbhYfbUh]cbUl ;caa]hhYY cb LUlcbcam cZ N]figYg (-0,2%) 9fWh 
N]fcl 162, -000z-0.3 (-0,2%) 

-) C]b[, 9) E) I) Yh Ul) ;hUb[Yg hc hUlcbcam UbX hhY AbhYfbUh]cbUl 

;cXY cZ N]fig ;lUgg]Z]WUh]cb UbX FcaYbWlUhifY fUh]Z]YX Vm hhY 
AbhYfbUh]cbUl ;caa]hhYY cb LUlcbcam cZ N]figYg (-0,3%) 9fWh 
N]fcl 163, -10,z-1., (-0,3%) 

.) D]i, K) Yh Ul) KmghYaUh]W fYj]Yk cZ gYjYfY ZYjYf k]hh 
hhfcaVcWmhcdYb]U gmbXfcaY5 j]fclc[m, Yd]XYa]clc[m, UbX 

Wl]b]WUl WhUfUWhYf]gh]Wg) JYj) EYX) N]fcl) 24, 40z,0- (-0,/%) 

/) D]i, D), ;hYb, O), QUb[, Q) # B]Ub[, Q) EclYWilUf Yjclih]cb cZ 
ZYjYf, hhfcaVcWmhcdYb]U UbX lYikcWmhcdYb]U j]fig (FLDKN% 

VUgYX cb khclY([YbcaY gYeiYbWYg) AbZYWh]cb, ?YbYh]Wg UbX 
=jclih]cb 39, 00z1. (-0,1%) 

0) RhUb, B) Yh Ul) ;iffYbh ghUhig cZ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY ]b ;h]bU) N]fclc[]WU K]b]WU 32, 

0,z1- (-0,2%) 

1) Fi, Q) Yh Ul) Hhmlc[Yc[fUdh]W UbUlmg]g cZ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY j]fig Zfca RhcighUb AglUbXg, 
;h]bU5 ]adl]WUh]cb Zcf hfUbga]gg]cb UWfcgg hhY cWYUb) KW] JYd 6, 

,401. (-0,1%) 

2) HY, ;)(I) # D]b[, F)(R) D]gWcjYfm cZ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY VibmUj]fig ghfU]bg cf][]bUh]b[ 
Zfca ]bhfU[Yb]W fYWcaV]bUh]cb) BcifbUl cZ N]fclc[m 86, ,-/-1z

,-/.0 (-0,-%) 

3) JcVlYg, F) B) ;), HUb, H) B), HUfk, K)(B) # ;hc], Q) C) 
=d]XYa]clc[m cZ gYjYfY ZYjYf UbX hhfcaVcWmhcdYb]U gmbXfcaY 
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j]fig ]bZYWh]cb UbX hhY bYYX Zcf hhYfUdYih]Wg Zcf hhY dfYjYbh]cb) 

;l]b]WUl UbX =ldYf]aYbhUl NUWW]bY JYgYUfWh 7, /.z00 (-0,3%) 

4) Qi, P)(B) Yh Ul) FYjYf k]hh LhfcaVcWmhcdYb]U 9ggcW]UhYX k]hh U 

FcjYl :ibmUj]fig ]b ;h]bU) F =b[l B EYX 364, ,0-.z,0.- 

(-0,,%) 

,0) Pi, :) Yh Ul) EYhU[Ybca]W UbUlmg]g cZ ZYjYf, hhfcaVcWmhcdYb]U 

UbX lYikcdYb]U gmbXfcaY (FLDK% ]b HYbUb Hfcj]bWY, ;h]bU5 

X]gWcjYfm cZ U bYk VibmUj]fig) HDcK HUhhc[) 7, Y,00-.14 (-0,,%) 

,,) Kib, B) Yh Ul) LhY WhUb[]b[ Yd]XYa]clc[]WUl WhUfUWhYf]gh]Wg cZ 

gYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY ]b ;h]bU, -0,,(

-0,1) KW] JYd 7, 4-.1 (-0,2%) 

,-) C]a, C)(H) Yh Ul) KYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY, 

Kcihh CcfYU, -0,-) =aYf[]b[ AbZYWh) D]g) 19, ,34-z,34/ (-0,.%) 

,.) LUkUhUgh], L) Yh Ul) LhY Z]fgh ]XYbh]Z]WUh]cb UbX fYhfcgdYWh]jY 
ghiXm cZ KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY ]b 

BUdUb) B) AbZYWh) D]g) 209, 3,1z3-2 (-0,/%) 

,/) CcfYU ;YbhYfg Zcf D]gYUgY ;cbhfcl UbX HfYjYbh]cb) D]gYUgY 

]bZcfaUh]cb (KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY, 
KFLK%) WXW)[c)kf (-0,3%) 9jU]lUVlY Uh5 

hhhd5**kkk)WXW)[c)kf*;D;*hYUlhh*;XWCfHYUlhh0,0,)jgd8aYb
iAXg7HGE=00,(EFM,,.-(EFM,,/2(EFM02/1(

EFM-/-.#Z]X72401#W]X720.1,) (9WWYggYX5 ,- 9df]l -0,4% 

,0) FUh]cbUl Abgh]hihY cZ AbZYWh]cig D]gYUgYg, BUdUb) KYjYfY FYjYf 
k]hh LhfcaVcWmhcdYb]U KmbXfcaY (KFLK%) b]]X)[c)jd (-0,3%) 

9jU]lUVlY Uh5 
hhhdg5**kkk)b]]X)[c)jd*b]]X*jU*X]gYUgYg*gU*gZhg)hhal) (9WWYggYX5 

,0 9i[igh -0,3% 

,1) ?U], R)(L) Yh Ul) ;l]b]WUl Hfc[fYgg UbX J]gk FUWhcfg Zcf DYUhh ]b 
KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY HUh]Ybhg) B) 
AbZYWh) D]g) 206, ,040z,,0- (-0,-%) 
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,2) RhUb[, Q)(R) Yh Ul) HYacffhU[]W ZYjYf WUigYX Vm U bcjYl 
:ibmUj]fig ]b ;h]bU5 dUhhc[YbYg]g UbX WcffYlUhYg cZ ZUhUl 

cihWcaY) ;l]b) AbZYWh) D]g) 54, 0-2z0.. (-0,-%) 

,3) D]i, C) Yh Ul) 9 FUh]cbUl 9ggYggaYbh cZ hhY =d]XYa]clc[m cZ 
KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY, ;h]bU) KW] JYd 

5, 4124 (-0,0%) 

,4) D]b[, F) Yh Ul) =d]XYa]clc[]W FYUhifYg cZ KYjYfY FYjYf O]hh 
LhfcaVcWmhcdYb]U KmbXfcaY ]b ;h]bU, -0,,z-0,-) ;l]b) 
AbZYWh) D]g) 56, ,13-z,13. (-0,.%) 

-0) Qi, P)(B) J]gk ZUWhcfg Zcf XYUhh ]b gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY) DUbWYh AbZYWh D]g 18, ,001z,002 

(-0,3%) 

-,) RhUb[, Q)(R) Yh Ul) LhY YWclc[m, [YbYh]W X]jYfg]hm, UbX 

dhmlc[Ybm cZ HiU]mUb[ghUb j]fig ]b ;h]bU) BcifbUl cZ N]fclc[m 

86, -31/z-313 (-0,-%) 

--) Qib, K)(E) Yh Ul) KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U 

KmbXfcaY N]fig ]b L]Wkg ;cllYWhYX Zfca HiaUbg, Kcihh CcfYU, 

-0,.) =aYf[]b[ AbZYWh) D]g) 20, ,.03z,.1, (-0,/%) 

-.) JU]bYm, L), GWW], B) D), JcVV]bg, J) ?) # =[]n], 9) D]gWcjYfm cZ 

HUYaUdhmgUl]g lcb[]Wcfb]g (AlcX]XU5 AlcX]XUY% HUfUg]h]n]b[ U 
KhYYd ]b FYk BYfgYm, Mb]hYX KhUhYg) B EYX =bhcacl 55, 202z

204 (-0,3%) 

-/) D], D) 9 h][hlm dUhhc[Yb]W bYk VibmUj]fig YaYf[YX ]b ;h]bU) 

=aYf[]b[ E]WfcVYg # AbZYWh]cbg 2, Y, (-0,.%) 

-0) RhUb[, Q)(R) # Pi, B) LhY YaYf[YbWY UbX Wfcgg gdYW]Yg 

hfUbga]gg]cb cZ bYklm X]gWcjYfYX h]Wk(VcfbY :ibmUj]fig ]b 

;h]bU) ;iffYbh Gd]b]cb ]b N]fclc[m 16, ,-1z,., (-0,1%) 
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-1) RhUc, D) Yh Ul) KYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY 
j]fig, KhUbXcb[ Hfcj]bWY, ;h]bU) =aYf[]b[ AbZYWh) D]g) 18, 

41.z410 (-0,-%) 

-2) F]i, ?) Yh Ul) KYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY 
j]fig Uacb[ XcaYgh]WUhYX Ub]aUlg, ;h]bU) =aYf[]b[ AbZYWh) D]g) 
19, 201z21. (-0,.%) 

-3) ;hYb, ;) Yh Ul) 9b]aUlg Ug Uadl]Zm hcghg ]b hhY gdfYUX cZ gYjYfY 
ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY j]fig 9 gmghYaUh]W 

fYj]Yk UbX aYhU(UbUlmg]g) AbhYfbUh]cbUl BcifbUl cZ AbZYWh]cig 
D]gYUgYg 79, 22z3/ (-0,4%) 

-4) D], H) Yh Ul) KYfcdfYjUlYbWY cZ gYjYfY ZYjYf k]hh 
hhfcaVcWmhcdYb]U gmbXfcaY j]fig ]b ;h]bU5 9 gmghYaUh]W 

fYj]Yk UbX aYhU(UbUlmg]g) HDcK GF= 12, Y0,2004- (-0,2%) 

.0) C]a, C)(H), Cc, E) C), C]a, F), C]a, H) H) # Q], B) 
KYfcdfYjUlYbWY cZ KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U 

KmbXfcaY ]b KcihhYUghYfb CcfYU, -0,0) B) CcfYUb EYX) KW]) 32, 

-4z.- (-0,2%) 

.,) D]i, Q) Yh Ul) HYfgcb(hc(dYfgcb hfUbga]gg]cb cZ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY j]fig) NYWhcf :cfbY Rccbch]W D]g) 
12, ,01z,10 (-0,-%) 

.-) ?U], R) Yh Ul) HYfgcb(hc(HYfgcb LfUbga]gg]cb cZ KYjYfY FYjYf 

O]hh LhfcaVcWmhcdYb]U KmbXfcaY :ibmUj]fig Lhfci[h :lccX 

;cbhUWh) ;l]b) AbZYWh) D]g) 54, -/4z-0- (-0,-%) 

..) H]fUk], L) Yh Ul) Lkc Uihcdgm WUgYg cZ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY (KFLK% ]b BUdUb5 U dUhhc[bcacb]W 
h]ghclc[]WUl ZYUhifY UbX ib]eiY Wcadl]WUh]cb cZ KFLK) HUhhcl) Abh) 
64, 014z020 (-0,/%) 

./) MYhUfU, F), QUbc, L), Agh]hUfU, 9), KU]jci, E) # Kinik], L) FUhUl 
KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY5 9b 9ihcdgm 

;UgY JYdcfh) AbhYfb) EYX) 55, 3.,z3.3 (-0,1%) 
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.0) CUb[, ;) C) Yh Ul) ,3F(FD? H=L UbX h]ghcdUhhclc[]W Z]bX]b[g ]b 
U dUh]Ybh k]hh gYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY) 

L]Wkg UbX L]Wk(VcfbY D]gYUgYg 9, 42-z420 (-0,3%) 

.1) D]i, O) Yh Ul) ;UgY(ZUhUl]hm fUh]c UbX YZZYWh]jYbYgg cZ f]VUj]f]b 
hhYfUdm Uacb[ hcgd]hUl]nYX dUh]Ybhg ]b Wh]bU khc hUX gYjYfY 

ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY) ;l]b) AbZYWh) D]g) 57, 

,-4-z,-44 (-0,.%) 

.2) B]b, ;) Yh Ul) HUhhc[YbYg]g cZ YaYf[]b[ gYjYfY ZYjYf k]hh 

hhfcaVcWmhcdYb]U gmbXfcaY j]fig ]b ;02*:D1 acigY acXYl) 

HfcW) FUhl) 9WUX) KW]) M)K)9) 109, ,000.z,0003 (-0,-%) 

.3) D]i, Q) Yh Ul) LhY dUhhc[YbYg]g cZ gYjYfY ZYjYf k]hh 
hhfcaVcWmhcdYb]U gmbXfcaY j]fig ]bZYWh]cb ]b UldhU*VYhU 

]bhYfZYfcb kbcWkcih a]WY5 ]bg][hhg ]bhc hhY dUhhclc[]W 
aYWhUb]gag cZ U bYk j]fUl hYacffhU[]W ZYjYf) BcifbUl cZ 
N]fclc[m 88, ,23,z,231 (-0,/%) 

.4) EUhgibc, C) Yh Ul) 9b]aUl EcXYlg cZ =aYf[]b[ L]Wk(:cfbY 
HhlYVcj]figYg5 DYhYfa]b]b[ LUf[Yh ;Yllg ]b U DYhhUl EcXYl cZ 

KFLKN AbZYWh]cb) Ffcbh) E]WfcV]cl) 8, 3,2- (-0,2%) 

/0) LUb], H) Yh Ul) =ZZ]WUWm cZ L(200 (FUj]d]fUj]f% ]b hhY LfYUhaYbh 
cZ AbZYWh]cbg k]hh DYhhUl KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U 

KmbXfcaY N]fig) aKdhYfY 1, Y0001,z,0 (-0,1%) 

/,) D]i, I), HY, :), HiUb[, K)(Q), OY], F) # Rhi, P)(I) KYjYfY 
ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY, Ub YaYf[]b[ h]Wk(VcfbY 

nccbcg]g) DUbWYh AbZYWh D]g 14, 21.z22- (-0,/%) 

/-) CUhc, H) Yh Ul) =d]XYa]clc[]WUl UbX ;l]b]WUl FYUhifYg cZ KYjYfY 
FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY ]b BUdUb, -0,.z-0,/) 

HDcK GF= 11, Y0,10-02 (-0,1%) 

/.) DYb[, :) Yh Ul) ;l]b]WUl ZYUhifYg UbX ZUWhcfg UggcW]UhYX k]hh 
gYjYf]hm UbX ZUhUl]hm Uacb[ dUh]Ybhg k]hh gYjYfY ZYjYf k]hh 
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hhfcaVcWmhcdYb]U gmbXfcaY :ibmUj]fig ]bZYWh]cb ]b FcfhhYUgh 

;h]bU) HDcK GF= 8, Y3030- (-0,.%) 

//) Hi, B) Yh Ul) ;cffYlUh]cbg VYhkYYb Wl]b]WUl ZYUhifYg UbX XYUhh ]b 

dUh]Ybhg k]hh gYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY) 

EYX]W]bY 97, Y,03/3 (-0,3%) 

/0) D]b[, Q)(H) Yh Ul) Hfc[bcgh]W jUliY cZ Wl]b]WUl UbX ]aaibclc[]WUl 

aUfkYfg ]b UWihY dhUgY cZ KFLK j]fig ]bZYWh]cb) ;l]b) E]WfcV]cl) 
AbZYWh) 20, G320z3 (-0,/%) 

/1) Kh]b, B), Ckcb, D), Qcib, K)(C) # HUfk, B)(H) ;hUfUWhYf]gh]Wg 

UbX FUWhcfg 9ggcW]UhYX k]hh DYUhh Uacb[ HUh]Ybhg Hcgd]hUl]nYX 

Zcf KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY, Kcihh 

CcfYU, -0,.) =aYf[]b[ AbZYWh) D]g) 21, ,20/z,2,0 (-0,0%) 

/2) D], H) Yh Ul) =d]XYa]clc[]WUl UbX Wl]b]WUl ZYUhifYg cZ lUVcfUhcfm(

X]U[bcgYX gYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY ]b 
;h]bU, -0,,(,25 U dfcgdYWh]jY cVgYfjUh]cbUl ghiXm) DUbWYh 
AbZYWh D]g 18, ,,-2z,,.2 (-0,3%) 

/3) Kib, Q) Yh Ul) =Uflm X]U[bcg]g cZ bcjYl KFLK VibmUj]fig ]bZYWh]cb 
Vm eiUbh]hUh]jY fYUl(h]aY JL(H;J UggUm) BcifbUl cZ ;l]b]WUl 
N]fclc[m 53, /3z0. (-0,-%) 

/4) QUb[, ?) Yh Ul) DYjYlcdaYbh UbX YjUliUh]cb cZ U fYjYfgY 
hfUbgWf]dh]cb lccd(aYX]UhYX ]gchhYfaUl Uadl]Z]WUh]cb UggUm Zcf 

fUd]X XYhYWh]cb cZ U bYk KFLK VibmUj]fig) 9fWh N]fcl 157, 

,224z,23. (-0,-%) 

00) B]Uc, Q) Yh Ul) HfYdUfUh]cb UbX =jUliUh]cb cZ JYWcaV]bUbh KYjYfY 

FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY N]fig FiWlYcWUdg]X 
HfchY]b Zcf DYhYWh]cb cZ LchUl 9bh]VcX]Yg ]b HiaUb UbX 9b]aUl 

KYfU Vm DciVlY(9bh][Yb KUbXk]Wh =bnmaY(D]bkYX 

AaaibcgcfVYbh 9ggUm) B) ;l]b) E]WfcV]cl) 50, .2-z.22 (-0,-%) 

0,) EW;cfa]Wk, B) :) Yh Ul) DUggU ZYjYf) =ZZYWh]jY hhYfUdm k]hh 

f]VUj]f]b) F =b[l B EYX 314, -0z-1 (,431%) 
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0-) F]ghYf(HcWh, K) H) Yh Ul) ;f]aYUb ;cb[c(hUYacffhU[]W ZYjYf 

hfYUhYX k]hh cfUl f]VUj]f]b) DUbWYh 346, /2-z/20 (,440%) 

0.) Hi[[]bg, B) O) Yh Ul) HfcgdYWh]jY, XciVlY(Vl]bX, WcbWiffYbh, 

dlUWYVc(WcbhfcllYX Wl]b]WUl hf]Ul cZ ]bhfUjYbcig f]VUj]f]b hhYfUdm 
cZ hYacffhU[]W ZYjYf k]hh fYbUl gmbXfcaY) B) AbZYWh) D]g) 164, 

,,,4z,,-2 (,44,%) 

0/) Di, I)(:) Yh Ul) ;caacb UXjYfgY YjYbhg UggcW]UhYX k]hh 
f]VUj]f]b hhYfUdm Zcf KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U 

KmbXfcaY) 9bh]j]fUl JYgYUfWh 119, ,4z-- (-0,0%) 

00) ;mfUbcgk], D) =Ugh 9g]U VfUWYg Zcf gif[Y ]b XYUXlm h]Wk(VcfbY 

j]fig) FUhifY 556, -3-z-3. (-0,3%) 

01) HcZaUbb, H) Yh Ul) KYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U j]fig 

[lmWcdfchY]bg UfY hUf[YhYX Vm bYihfUl]n]b[ Ubh]VcX]Yg UbX WUb igY 

D;(KA?F Ug U fYWYdhcf Zcf dH(XYdYbXYbh Ybhfm ]bhc hiaUb 

UbX Ub]aUl WYll l]bYg) BcifbUl cZ N]fclc[m 87, /.3/z/.4/ (-0,.%) 

02) Kib, Q) Yh Ul) FcbaigWlY amcg]b hYUjm WhU]b AA9 ]g U Wf]h]WUl 

ZUWhcf Wcbhf]Vih]b[ hc hhY YZZ]W]YbWm cZ YUflm ]bZYWh]cb cZ gYjYfY 
ZYjYf k]hh hhfcaVcWmhcdYb]U gmbXfcaY j]fig) BcifbUl cZ 
N]fclc[m 88, -.2z-/3 (-0,/%) 

03) HlY[[Y, L), HcZaUbb(O]bklYf, H), Kd]Y[Yl, E) # HöhlaUbb, K) 

=j]XYbWY hhUh HfcWYgg]b[ cZ hhY KYjYfY FYjYf k]hh 

LhfcaVcWmhcdYb]U KmbXfcaY N]fig ?b*?W HclmdfchY]b Ag 
;f]h]WUl Zcf N]fUl AbZYWh]j]hm UbX JYei]fYg Ub AbhYfbUl ?W K][bUl 

HYdh]XY) HDcK GF= 11, Y0,110,. (-0,1%) 

04) DYggUi, E) # EcX]g, Q) ;fmghUl ghfiWhifY cZ [lmWcdfchY]b ; 
Zfca J]Zh NUllYm ZYjYf j]fig) HfcW) FUhl) 9WUX) KW]) M)K)9) 110, 

,141z,20, (-0,.%) 

10) Oi, Q) Yh Ul) KhfiWhifYg cZ dhlYVcj]fig [lmWcdfchY]b ?b UbX 
]XYbh]Z]WUh]cb cZ U bYihfUl]n]b[ Ubh]VcXm Yd]hcdY) HfcW) FUhl) 
9WUX) KW]) M)K)9) 114, =201/z=202. (-0,2%) 
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1,) Qi, D) Yh Ul) ;f]h]WUl =d]hcdYg ]b hhY FiWlYcWUdg]X HfchY]b cZ 
KFLK N]fig JYWc[b]nYX Vm U HUbYl cZ KFLK HUh]Ybhg DYf]jYX 

HiaUb EcbcWlcbUl 9bh]VcX]Yg) HDcK GF= 7, Y.3-4, (-0,-%) 

1-) B]b, B), HUfk, ;), ;hc, K)(H) # ;hib[, B) LhY lYjYl cZ XYWcm 
Yd]hcdY ]b H;N- jUWW]bY UZZYWhg hhY bYihfUl]n]b[ UWh]j]hm cZ gYfU 

]b hhY ]aaib]nYX Ub]aUlg) :]cWhYa]WUl UbX :]cdhmg]WUl 
JYgYUfWh ;caaib]WUh]cbg 496, 3/1z30, (-0,3%) 

1.) Kh]aUXU, K), HcgUXUg(HYffYfU, ?), 9ck], C), Ecf]hU, C) # 

HUmUgUkU, D) LhYfUdYih]W YZZYWh cZ dcgh(YldcgifY hfYUhaYbh 

k]hh Ubh]gYfia cb gYjYfY ZYjYf k]hh hhfcaVcWmhcdYb]U 
gmbXfcaY (KFLK% ]b U acigY acXYl cZ KFLK j]fig ]bZYWh]cb) 

N]fclc[m 482, ,4z-2 (-0,0%) 

1/) ?ic, P) Yh Ul) HiaUb Ubh]VcXm bYihfUl]nYg gYjYfY FYjYf k]hh 
hhfcaVcWmhcdYb]U gmbXfcaY j]fig, Ub YaYf[]b[ hYacffhU[]W 

FYjYf j]fig) ;l]b) NUWW]bY Aaaibcl) 20, ,/-1z,/.- (-0,.%) 

10) EW;UZZYfhm, B), ?f]ZZ]hhg, 9) D), O]bhYf, ?) # ;h]gkYll, D) B) 
HhU[Y Ubh]VcX]Yg5 Z]lUaYbhcig dhU[Y X]gdlUm]b[ Ubh]VcXm 

jUf]UVlY XcaU]bg) FUhifY 348, 00-z00/ (,440%) 

11) :cXYf, =) L) # O]hhfid, C) D) QYUgh gifZUWY X]gdlUm Zcf gWfYYb]b[ 
WcaV]bUhcf]Ul dclmdYdh]XY l]VfUf]Yg) FUhifY :]chYWhbclc[m 15, 

00.z002 (,442%) 

12) CöhlYf, ?) # E]lghY]b, ;) ;cbh]bicig WilhifYg cZ ZigYX WYllg 

gYWfYh]b[ Ubh]VcXm cZ dfYXYZ]bYX gdYW]Z]W]hm) FUhifY 256, /40z

/42 (,420%) 

13) :UVWcck, B) K), DYgl]Y, C) :), GlgYb, G) 9), KUlacb, J) 9) # 
KWhfUXYf, B) O) 9 bcjYl ghfUhY[m Zcf [YbYfUh]b[ acbcWlcbUl 

Ubh]VcX]Yg Zfca g]b[lY, ]gclUhYX lmadhcWmhYg dfcXiW]b[ 

Ubh]VcX]Yg cZ XYZ]bYX gdYW]Z]W]h]Yg) HF9K 93, 23/.z23/3 (,441%) 

14) L]llYf, L) Yh Ul) =ZZ]W]Ybh [YbYfUh]cb cZ acbcWlcbUl Ubh]VcX]Yg 

Zfca g]b[lY hiaUb : WYllg Vm g]b[lY WYll JL(H;J UbX YldfYgg]cb 
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jYWhcf Wlcb]b[) BcifbUl cZ Aaaibclc[]WUl EYhhcXg 329, ,,-z

,-/ (-003%) 

20) KWhY]X, B) F) Yh Ul) :fcUX X]jYfg]hm cZ bYihfUl]n]b[ Ubh]VcX]Yg 

]gclUhYX Zfca aYacfm : WYllg ]b HAN(]bZYWhYX ]bX]j]XiUlg) 

FUhifY 458, 1.1z1/0 (-004%) 

2,) JYXXm, K) L) Yh Ul) EcbcWlcbUl Ubh]VcX]Yg ]gclUhYX k]hhcih 

gWfYYb]b[ Vm UbUlmn]b[ hhY jUf]UVlY([YbY fYdYfhc]fY cZ dlUgaU 

WYllg) FUhifY :]chYWhbclc[m 28, 410z414 (-0,0%) 

2-) OUlkYf, D) E) # :ifhcb, D) J) HUgg]jY ]aaibchhYfUdm cZ j]fUl 

]bZYWh]cbg5 {gidYf(Ubh]VcX]Yg| YbhYf hhY ZfUm) FUh JYj Aaaibcl 
18, -42z.03 (-0,3%) 

2.) KUlUnUf, ?), RhUb[, F), Fi, L)(E) # 9b, R) 9bh]VcXm hhYfUd]Yg 

Zcf hhY dfYjYbh]cb UbX hfYUhaYbh cZ j]fUl ]bZYWh]cbg) bdj NUWW]bYg 
-0,2 -5, 2, ,4 (-0,2%) 

2/) HUgWUl, C) =) Yh Ul) HfY( UbX dcghYldcgifY YZZ]WUWm cZ Zillm hiaUb 

Ubh]VcX]Yg U[U]bgh Kd]kY dfchY]b ]b U bcjYl hiaUb]nYX acigY 

acXYl cZ E=JK(;cN ]bZYWh]cb) HF9K -0,0,03.0 (-0,0%) 

Xc]5,0),02.*dbUg),0,03.0,,- 

20) FlmUk, 9) A) Yh Ul) ;fcgg(JYUWh]jY UbX HchYbh FYihfUl]n]b[ 

9bh]VcXm JYgdcbgYg ]b HiaUb Kifj]jcfg cZ FUhifUl =VclUj]fig 

AbZYWh]cb) ;Yll 164, .4-z/00 (-0,1%) 

21) KhYhhlYf, C) Yh Ul) KdYW]Z]W]hm, Wfcgg(fYUWh]j]hm, UbX ZibWh]cb cZ 

Ubh]VcX]Yg Yl]W]hYX Vm R]kU j]fig ]bZYWh]cb) KW]YbWY 353, 3-.z

3-1 (-0,1%) 

22) OUb[, I) Yh Ul) EclYWilUf XYhYfa]bUbhg cZ hiaUb bYihfUl]n]b[ 

Ubh]VcX]Yg ]gclUhYX Zfca U dUh]Ybh ]bZYWhYX k]hh R]kU j]fig) KW] 
LfUbgl EYX 8, .14fU,24z.14fU,24 (-0,1%) 
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23) OUlkYf, D) E) Yh Ul) :fcUX UbX dchYbh bYihfUl]n]b[ Ubh]VcX]Yg 
Zfca Ub 9Zf]WUb Xcbcf fYjYUl U bYk HAN(, jUWW]bY hUf[Yh) 

KW]YbWY 326, -30z-34 (-004%) 

24) Oi, P) Yh Ul) JUh]cbUl XYg][b cZ YbjYlcdY ]XYbh]Z]Yg VfcUXlm 
bYihfUl]n]b[ hiaUb acbcWlcbUl Ubh]VcX]Yg hc HAN(,) KW]YbWY 
329, 301z31, (-0,0%) 

30) :JMLGF, G) ;) 9[UaaU[lcVil]bYa]U) HYX]Uhf]Wg 9, 2--z2-3 

(,40-%) 

3,) KhUb[Yl, E) # Hil, J) :Ug]W df]bW]dlYg cZ ]bhfUjYbcig 

]aaibc[lcVil]b (ANA[% hfYUhaYbh) B) FYifcl) 253 0upp: 5, N,3z

-/ (-001%) 

3-) FYffUfU, ?), RialU, 9) # EUYifYf, E) AbhfUjYbcig 

Aaaibc[lcVil]b (ANA[% Zcf JYZfUWhcfm UbX D]ZZ]Wilh(hc(hfYUh 

AbZYWh]cbg) LhY 9aYf]WUb BcifbUl cZ EYX]W]bY 125, ,0.1)Y,z

,0.1)Y3 (-0,-%) 

3.) Agh]XU, B) H) Yh Ul) HhUgY , JUbXca]nYX, DciVlY(:l]bX, HlUWYVc(

;cbhfcllYX KhiXm cZ J?2112, Ub 9bh]WmhcaY[Ulcj]fig 
;caV]bUh]cb EcbcWlcbUl 9bh]VcXm LhYfUdm, ]b HYUlhhm 9Xilhg) 

9bh]a]WfcV) 9[Ybhg ;hYachhYf) 59, /4,4z/4-4 (-0,0%) 

3/) DclY, C) Yh Ul) 9 F]fgh(]b(HiaUb KhiXm Lc 9ggYgg hhY KUZYhm UbX 
HhUfaUWck]bYh]Wg cZ EcbcWlcbUl 9bh]VcX]Yg U[U]bgh HiaUb 

;mhcaY[Ulcj]fig ]b HYUlhhm NclibhYYfg) 9bh]a]WfcV) 9[Ybhg 
;hYachhYf) 60, -33,z-332 (-0,1%) 

30) D]a, B) B) Yh Ul) Lkc HhUgY ,, JUbXca]nYX, DciVlY(:l]bX, 

HlUWYVc(;cbhfcllYX, K]b[lY(9gWYbX]b[(DcgY KhiX]Yg Lc 
AbjYgh][UhY hhY KUZYhm, LclYfUV]l]hm, UbX HhUfaUWck]bYh]Wg cZ Ub 

9bh](AbZliYbnU 9 N]fig EcbcWlcbUl 9bh]VcXm, EH99/0/49, 

]b HYUlhhm NclibhYYfg) 9bh]a]WfcV) 9[Ybhg ;hYachhYf) 60, 

0/.2z0/// (-0,1%) 
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31) ;UgkYm, E) Yh Ul) N]fUYa]U giddfYggYX ]b HAN(,(]bZYWhYX 
hiaUbg Vm VfcUXlm bYihfUl]n]b[ Ubh]VcXm .:F;,,2) FUhifY 522, 

/32z/4, (-0,0%) 

32) ;UfVcbYll(=ghfUbm, P) Yh Ul) EchUj]niaUV Zcf dfcdhmlUl]g cZ 
fYgd]fUhcfm gmbWmh]Ul j]fig ]b h][h(f]gk Wh]lXfYb5 U bcb]bZYf]cf]hm 

hf]Ul) HYX]Uhf]Wg 125, Y.0z0, (-0,0%) 

33) JcVV]Y, ?) B) Yh Ul) 9 bcjYl ]bjYgh][Uh]cbUl FW(acX]Z]YX 
hiaUb]nYX acbcWlcbUl Ubh]VcXm, achUj]niaUV(QL=, hUg Ub 

YlhYbXYX hUlZ(l]ZY ]b hYUlhhm UXilhg) 9bh]a]WfcV) 9[Ybhg 
;hYachhYf) 57, 1,/2z1,0. (-0,.%) 

34) HUfk, K), DYY, D)(H), HUfk, B)(?), DYY, Q) L) # ;hib[, B) 9 
gYbg]h]jY YbnmaY ]aaibcUggUm Zcf aYUgif]b[ Wch]b]bY ]b dUgg]jY 

gackYfg) ;l]b) ;h]a) 9WhU 411, ,-.3z,-/- (-0,0%) 

40) DYY, Q), C]a, H) # ;hib[, B) 9b Ubh]VcXm fYUWh]jY hc hhY 
?lm1.pSbXUghTpDmg13 Yd]hcdY cZ FL(dfc:FH Ylh]V]hg G(

[lmWcgmlUh]cb(]bXYdYbXYbh V]bX]b[) =ldYf]aYbhUl # EclYWilUf 
EYX]W]bY 46, Y,,/ (-0,/%) 

4,) 9bXf]g(O]XhcdZ, B), KhY]bVYf[Yf, H), FillYf, J), J9D=J, ;) # 

:9J:9K, ;) F), AAA) ?YbYfUh]cb cZ HiaUb gWFj 9bh]VcXm 
D]VfUf]Yg5 H;J 9adl]Z]WUh]cb UbX 9ggYaVlm cZ D][hh( UbX 

HYUjm(;hU]b ;cX]b[ KYeiYbWYg) ;clX Kdf]b[ HUfVcf HfchcWclg 
2011, dXV)dfch01002.zdXV)dfch01002. (-0,,%) 

4-) :9J:9K, ;) F), AAA, :ifhcb, D) J), KWchh, B) C) # K]ljYfaUb, ?) 

B) HhU[Y D]gdlUm5 9 DUVcfUhcfm EUbiUl) ;clX Kdf]b[ HUfVcf 
DUVcfUhcfm HfYgg (-00,%) Xc]5,0),031*/-002, 

4.) DYY, K) Yh Ul) 9b Ubh]VcXm hc hhY g]lhh A[(l]kY XcaU]b cZ N;9E(

, ]bh]V]hg lYikcWmhY hfUbgYbXchhYl]Ul a][fUh]cb k]hhcih UZZYWh]b[ 

UXhYg]cb) B) Aaaibcl) 189, /04-z/10, (-0,-%) 

4/) C]a, H)(Q), LgU], K), Dc, K)(;), OYUf, D) B) # AnUXjcc, E) B) 

HfcXiWh]cb UbX ;hUfUWhYf]nUh]cb cZ ;h]aYf]W EcbcWlcbUl 
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9bh]VcX]Yg U[U]bgh :ifkhclXYf]U dgYiXcaUllY] UbX :) aUllY] 
Mg]b[ hhY DHFJ =ldfYgg]cb KmghYa) HDcK GF= 6, Y,4312 

(-0,,%) 

40) DMD:=;;G, J) # NG?L, E) KcaY dfcVlYag cZ Ub]aUl 
j]fclc[m Ug ghiX]YX Vm hhY dlUeiY hYWhb]eiY) ;clX Kdf]b[ HUfV) 
Kmad) IiUbh) :]cl) 18, -2.z-24 (,40.%) 

41) H]aYbcjU, L) Yh Ul) =d]hcdY aUdd]b[ cb Vcj]bY df]cb dfchY]b 
ig]b[ WhYa]WUl Wfcgg(l]bk]b[ UbX aUgg gdYWhfcaYhfm) B EUgg 
KdYWhfca 43, ,30z,40 (-003%) 

42) ;cfh], D) Yh Ul) HfchYWh]jY acbchhYfUdm U[U]bgh lYhhUl =VclU j]fig 

]bZYWh]cb Vm U dchYbhlm bYihfUl]n]b[ Ubh]VcXm) KW]YbWY 371, 

UUX0--/z,/40 (-0,1%) 

43) D]i, I) Yh Ul) 9bh]VcXm(XYdYbXYbh(WYllilUf(Wmhchcl]W]hm(

]bXiW]b[ Ubh]VcX]Yg g][b]Z]WUbhlm UZZYWh hhY dcgh(YldcgifY 

hfYUhaYbh cZ =VclU j]fig ]bZYWh]cb) KW] JYd 7, /000- (-0,2%) 

44) ?ibb, :) E) Yh Ul) 9 JclY Zcf FW FibWh]cb ]b LhYfUdYih]W 

EcbcWlcbUl 9bh]VcXm(EYX]UhYX HfchYWh]cb U[U]bgh =VclU N]fig) 

;Yll Hcgh # E]WfcVY 24, --,z-..)Y0 (-0,3%) 

,00) HYlY[f]b, E), FUfUbjc(?caYn, E) # H]YWhUWnmk, E) 9bh]j]fUl 

EcbcWlcbUl 9bh]VcX]Yg5 ;Ub LhYm :Y EcfY LhUb K]adlY 
FYihfUl]n]b[ 9[Ybhg8 LfYbXg ]b E]WfcV]clc[m 23, 10.z110 

(-0,0%) 

,0,) ;UgUXYjUll, 9), DUXUWhcjU, =) # H]fcZgk], D)(9) HUgg]jY 
Ubh]VcXm hhYfUdm Zcf ]bZYWh]cig X]gYUgYg) FUh JYj E]Wfc 2, 140z

20. (-00/%) 

,0-) :Uf, C) B) Yh Ul) =ZZYWh cZ HAN 9bh]VcXm NJ;0, cb N]fUl JYVcibX 
UZhYf LfYUhaYbh AbhYffidh]cb) F =b[l B EYX 375, -0.2z-000 

(-0,1%) 
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,0.) KWhY]X, B) F) Yh Ul) HAN(, Ubh]VcXm .:F;,,2 giddfYggYg j]fUl 
fYVcibX ]b hiaUbg Xif]b[ hfYUhaYbh ]bhYffidh]cb) FUhifY 535, 

001z010 (-0,1%) 

,0/) ;UgkYm, E) Yh Ul) 9bh]VcXm ,0(,02/ giddfYggYg j]fYa]U ]b HAN(

,(]bZYWhYX ]bX]j]XiUlg) FUh EYX 23, ,30z,4, (-0,2%) 

,00) Rhi, I) Yh Ul) 9 h][hlm dchYbh YlhYbXYX hUlZ(l]ZY Ubh]VcXm Ug U 

dchYbh]Ul JKN jUWW]bY giffc[UhY Zcf Ull ]bZUbhg) KW] LfUbgl EYX 

9, YUUj,4-3 (-0,2%) 

,01) HJ=N9AD AA Of]h]b[ ?fcid Yh Ul) 9 JUbXca]nYX, ;cbhfcllYX 

Lf]Ul cZ REUdd Zcf =VclU N]fig AbZYWh]cb) F =b[l B EYX 375, 

,//3z,/01 (-0,1%) 

,02) Qi, F) Yh Ul) 9 HchYbh ?Yfal]bY(l]kY HiaUb EcbcWlcbUl 

9bh]VcXm LUf[Yhg U dH(KYbg]h]jY =d]hcdY cb H2F4 AbZliYbnU 

HYaU[[lih]b]b) ;Yll Hcgh # E]WfcVY 22, /2,z/3.)Y0 (-0,2%) 

,03) HUilYg, ;) A) Yh Ul) LhY HYaU[[lih]b]b 9 KhYa 9bh]VcXm 

E=DA330- HfYjYbhg UbX ;cbhfclg D]gYUgY UbX D]a]hg 

LfUbga]gg]cb cZ HUbXYa]W AbZliYbnU N]figYg) B) AbZYWh) D]g) 216, 

.01z.10 (-0,2%) 

,04) Q]b[, L) Yh Ul) =lWYdh]cbUllm dchYbh bYihfUl]nUh]cb cZ E]XXlY =Ugh 

fYgd]fUhcfm gmbXfcaY WcfcbUj]fig Vm hiaUb acbcWlcbUl 

Ubh]VcX]Yg) BcifbUl cZ N]fclc[m 88, 2241z2300 (-0,/%) 

,,0) ;cfh], D) Yh Ul) HfcdhmlUWh]W UbX dcghYldcgifY YZZ]WUWm cZ U 

dchYbh hiaUb acbcWlcbUl Ubh]VcXm U[U]bgh E=JK WcfcbUj]fig) 

HF9K 112, ,0/2.z,0/23 (-0,0%) 

,,,) KUddUfUdi, ?) Yh Ul) FYihfUl]n]b[ hiaUb Ubh]VcX]Yg dfYjYbh R]kU 

j]fig fYdl]WUh]cb UbX ZYhUl X]gYUgY ]b a]WY) FUhifY 540, //.z//2 

(-0,1%) 



   

 

3. 

,,-) JcVV]Ub], D) F) Yh Ul) JYWiffYbh HchYbh HiaUb FYihfUl]n]b[ 
9bh]VcX]Yg hc R]kU N]fig ]b :fUn]l UbX EYl]Wc) ;Yll 169, 042z

104)Y,, (-0,2%) 

,,.) EUfghcb, H) D), HUilYg, ;) A) # FUiW], 9) K) EcbcWlcbUl 
9bh]VcX]Yg Zcf =aYf[]b[ AbZYWh]cig D]gYUgYg ( :cffck]b[ Zfca 

H]ghcfm) F =b[l B EYX 378, ,/14z,/2- (-0,3%) 

,,/) ?ckYb, :) :) Yh Ul) EcXYl]b[ KYjYfY FYjYf k]hh 
LhfcaVcWmhcdYb]U KmbXfcaY N]fig AbZYWh]cb ]b ?clXYb Kmf]Ub 

HUaghYfg5 AadcfhUbWY cZ KL9L- ]b HfYjYbh]b[ D]gYUgY UbX 

=ZZYWh]jY LfYUhaYbh k]hh FUj]d]fUj]f) BcifbUl cZ N]fclc[m 91, 

Y0,4/-z,1 (-0,2%) 

,,0) AkY[Ua], L) Yh Ul) D]gh]bWh j]filYbWY cZ J]Zh NUllYm ZYjYf 

dhlYVcj]fig ghfU]bg Zfca X]ZZYfYbh [YbYh]W l]bYU[Yg ]b U acigY 

acXYl) HDcK GF= 12, Y0,34-00 (-0,2%) 

,,1) OY]g, O) Yh Ul) KhfiWhifY cZ hhY ]bZliYbnU j]fig hUYaU[[lih]b]b 

WcadlYlYX k]hh ]hg fYWYdhcf, g]Ul]W UW]X) FUhifY 333, /-1z/., 

(,433%) 

,,2) LhUfUkUfUaUb, C), KiVfUaUb]Ub, N), ;U]b, D), KUg]gYkhUfUb, N) 

# KUg]gYkhUfUb, J) :fcUXlm FYihfUl]n]b[ AbZliYbnU 
HYaU[[lih]b]b KhYa(KdYW]Z]W 9bh]VcXm ;J30-0 LUf[Yhg 

JYg]XiYg hhUh 9fY HfcbY hc =gWUdY XiY hc Hcgh KYlYWh]cb HfYggifY) 

;Yll Hcgh # E]WfcVY 15, 1//z10, (-0,/%) 

,,3) Oi, Q) Yh Ul) 9 dchYbh VfcUX(gdYWhfia dfchYWh]jY hiaUb 

acbcWlcbUl Ubh]VcXm Wfcggl]bk]b[ hkc hUYaU[[lih]b]b 

acbcaYfg cZ ]bZliYbnU 9 j]fig) FUh ;caag 6, 2203 (-0,0%) 

,,4) ;hU], F) Yh Ul) 9 VfcUXlm dfchYWh]jY hhYfUdYih]W Ubh]VcXm U[U]bgh 

]bZliYbnU : j]fig k]hh hkc aYWhUb]gag cZ UWh]cb) FUh ;caag 8, 

,/-./ (-0,2%) 

,-0) NUb:lUf[Ub, D) 9), ?cc, D) # H]Yfgcb, L) ;) DYWcbghfiWh]b[ hhY 

9bh]j]fUl FYihfUl]n]b[(9bh]VcXm JYgdcbgY5 Aadl]WUh]cbg Zcf 



   

 

3/ 

NUWW]bY DYjYlcdaYbh UbX Aaaib]hm) E]WfcV]clc[m UbX 
EclYWilUf :]clc[m JYj]Ykg 80, 434z,0,0 (-0,1%) 

,-,) Qccb, 9) Yh Ul) 9b 9bh](AbZliYbnU N]fig 9bh]VcXm Abh]V]hg N]fUl 

AbZYWh]cb Vm JYXiW]b[ FiWlYig =bhfm cZ AbZliYbnU FiWlYcdfchY]b) 

HDcK GF= 10, Y0,/,.,- (-0,0%) 

,--) HUllXcfggcb, K) Yh Ul) Kh]YlX]b[ UbX UWh]jUh]cb cZ U j]fUl 

aYaVfUbY Zig]cb dfchY]b) FUh ;caag 9, ./4 (-0,3%) 
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L9sA o7 233r6v92A9ons 

9DL) UlUb]bY Ua]bchfUbgZYfUgY 

9KL) UgdUfhUhY Ua]bchfUbgZYfUgY 

;DJ) WcadlYaYbhUfm XYhYfa]b]b[ fY[]cb 

;C(E:) WfYUh]bY k]bUgY amcWUfX]Ul V ZfUWh]cb 

;H=) WmhcdUhh]W YZZYWhg 

;HC) WfYUh]bY dhcgdhck]bUgY 

;κ) hiaUb ]aaibc[lcVil]b kUddU WcbghUbh fY[]cb 

X)d)])) XUmg dcgh(]bZYWh]cb 

D9HA) /|,1(X]Ua]X]bc(-(dhYbml]bXclY X]hmXfcWhlcf]XY 

=:N) =dghY]b(:Uff N]fig 

=DAK9) YbnmaY(l]bkYX ]aaibcgcfVYbh UggUm 

FW) FfU[aYbh WfmghUll]nUVlY 

FFM) ZcWig Zcfa]b[ ib]h 

FAL;) ZlicfYgWY]b ]gchh]cWmUbUhY 

FJFL) ZcWig fYXiWh]cb bYihfUl]nUh]cb hYgh 

H9) ]bZliYbnU hYaU[[lih]b]b 

H;DJ) hYUjm WhU]b WcadlYaYbhUfm XYhYfa]b]b[ fY[]cb 

H=C) hiaUb YaVfmcb]W k]XbYm 



   

 

31 

HAN) HiaUb AaaibcXYZ]W]YbWm N]fig 

HJH) hcfgYfUX]gh dYfcl]XUgY 

A;LN) AbhYfbUh]cbUl ;caa]hhYY cb LUlcbcam cZ N]figYg 

AF9) ]aaibcZlicfYgWYbWY UggUm 

AFF9J,) hmdY A ]bhYfZYfcb (]bhYfZYfcb α*β% fYWYdhcf [YbY 

A[) ]aaibc[lcVil]b 

A?H?,) hiaUb ]aaibc[lcVil]b hYUjm WcbghUbh [UaaU, 

AE?L) AbhYfbUh]cbUl Aaaibc[YbYh]Wg AbZcfaUh]cb KmghYa 

CD) Yei]l]Vf]ia X]ggcW]Uh]cb WcbghUbh 

kcZZ) X]ggcW]Uh]cb fUhY 

kcb) UggcW]Uh]cb fUhY 

DDH) lUWhUhY XYhmXfc[YbUgY 

E9DDA) aUgg aUhf]l(Ugg]ghYX lUgYf XYgcfdh]cb*]cb]nUh]cb 

EGF) ailh] cf[Ub ZU]lifY 

H:K) dhcgdhUhY ViZZYfYX gUl]bY 

HFM) dlUeiY Zcfa]b[ ib]h 

JHEA) JcgkYll HUfk EYacf]Ul Abgh]hihY 

JKN) JYgd]fUhcfm KmbWmh]Ul N]fig 

JNFN) J]Zh NUllYm ZYjYf j]fig 

g)X)) ghUbXUfX XYj]Uh]cbg 
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gWFj) g]b[lY(WhU]b jUf]UVlY ZfU[aYbh 

KFLK) KYjYfY FYjYf k]hh LhfcaVcWmhcdYb]U KmbXfcaY 

KFLKN) KFLK N]fig 

L;AD00) Z]Zhm(dYfWYbh h]ggiY WilhifY ]bZYWh]jY XcgY 

LE:) .,.′,0,0′(hYhfUaYhhmlVYbn]X]bY 

LGF) h]aY cZ Zl][hh 

N]HJ) N]fig HUhhc[Yb DUhUVUgY UbX 9bUlmg]g JYgcifWY 
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μ약(국문초록% 

중증열성혈소판감소증후°은 최근 생겨난 감염병으로, 중국, 일본, 한국 

지역에 제한적으로 발생하며, 심한 체내 출혈과 높은 치사율을 보인다) 

현재 이 바이러스 질환에 ×한 특이적인 백신이나 치료제가 허가된 

바는 α다) 

중증열성혈소판감소증후°의 치료제를 개발하기 위해, 먼저 

중증열소판감소증후° 바이러스의 감염에서 회복한 환자로부터 수립된 

파지(항체 라이브러리로부터 항체들을 분리해냈다) 

± 중, 9V,0 으로 명명한 항체는 중증열성혈소판감소증후° 바이러스의 

?b 외막 당단백질에 반응하였고, 시험관내 세포실험과 동물실험에서 

숙주 세포κ 9,-4 마우스의 중증열성혈소판감소증후° 바이러스 

감염을 막는 효과를 보였다) 특히, 9V,0 항체의 보호 효과는 치사량의 

바이러스가 주입된 0 일 이후에도 30%의 마우스에서 보여졌다) 

가교제를 이용한 질량분석과 알라닌 아미노산 치환 스캔 기˚을 통해 

?b 당단백질의 도메인 - 과 줄기 부분에 존재하는 9V,0 항체의 구조적 

결합 부위 위치를 찾아낼 수 있β고, 이는 9V,0 항체가 바이러스κ 

숙주 세포간 세포막 결합에 중μ한 바이러스의 구조 변화를 막을 수 

있음을 보여준다) 
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9V,0 항체는 ?Ub[kcb*CcfYU*-0,-, H:-4, KD/ 바이러스 변종의 

재조합 ?b 당단백질에 모두 결합했다) ±리고 항체 결합 부위를 

토×로 하여 분석한 결과, 기존에 발표된 -2- 종의 

중증열성혈소판감소증후° 바이러스 분리주들 중 -/2 종에서 ?b 

당단백질에 결합할 수 있다고 예측되β다) 

따라서, 이들 결과는 9V,0 항체가 치료제로서 개발될 가능성이 높으며, 

40% 이상의 중증열성혈소판감소증후° 바이러스 분리주들로 부터 보호 

효과를 보일 수 있음을 시사한다) 

 

중심어, 신종 바이러스, 중증열성혈소판감소증후° 바이러스, 바이러스 

중화 항체, 단일클론 항체 치료제 

학번, -0,0(.01,. 
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