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h hhhhhh  hk

hhhhh jkkjxZk;xZkq;kkkkkk aahahh jkkjxZkkZjkjkq; k ukuk uk xkjxk Zxkk xkxjxxjk;kkq; k

kj jZ kxkxkukj kkux;kj hhhhh kk;j aahahh jkkxkxkukkkxÒkq; 

 hh hhhnh hhh  hk

hhhhh kxxxxjkuqxkq;kA;k xxjkkxxxkxuukjxkMxxkk xkujkAkÒkjkk xkxxkkkkkq; 

aahahh kxxxxjkq;kA;k xxjkkxxxkxuukjxkMxxkk xkkkkxkkZkÒkjkk xkxxkkkkkq; 

hk hhAhhhhnhh=hhhhhhhk hhAhhhhnhh=hhhhkÂA
hk hhAhhhhnhh=h hh  Âhhh nh= hhhkhhh  AAAh

jjk;kkjk;kkjxkjxxMxxkk xk; k jkkxxxxjkqk kkk;jkuZ;j kjxkjxxMxxkk xk      kj xk kkjk xk
k xkjkqx kkxxxk;kkkkxukqk krk kkxxxxjkuk jkk;kksrkqk kkkrkkq; 

A;;xxjkkkxu hhhhh xjkjxkMxxkk xk k jkj k kÒkjkk xk k xxkkrkq;kkrVkkxxxxjkuk jkkj k
kkrkkq; 

hhhhh kkkkk aahahh k xkkxxxxjkxkxkuk xjkq; k

hk h h 

kj jZ k jxkkxxxxjkuk jkkukqk u kj kjkjkkkuk uk xkjkkxkxkukjjkkkq;x; 
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h hhhhhk hn=hh

hhh 

hhhhh jkkjkkZkkjkkkkkrkkk aahahh jkkjkkZkj;k;kq; kkrVk;qkxkxkukkxrkjjkkkq; 
aahahh ;u;jkkxu k xxrk rkkkk  kjkk xk kMhk xk jkk;ÄÄkkukjj xxk rkkkk jujxkkk kkjkk xkxuk
jjrxkjq xxx aahahh xkrz;;xkqk xxxkrkkkkkkrkjjj kx;; kjk kxk kuk;jkjxkukuk xkkx kxuj kkk
jjrxkjq xxx 

hhk

hhhhh jkk jk;k kxkjk q;k  jx aahahh jkk jk;k x xuk kkkkZrk kuxj;k q; k xk;j k
jkjkkk;qk xkxkuk xkxkukk  kk xkxkukuqxxkq; kkxkjkj kxk  kxkkuxj;kj k xjk xu;xxkkk
xkkkxxrkuqxxkjjk;jrk k ;j kxjxjxr kkuxj;k;kkrk kkxkjk xkxjkxu;xxkkkjjkx rkkq;kkkkjkk
j; k;kksrkjjku rkkq;kkkkjkkj;jkk k kkkkjjkx rkkq;kkkkjkkj;; kuZjk kkxrkkq; kkrVk;xuk
 ukuk uk xkkxkkxjjkqk;Äxkukqk rkkq;krk k;qkkuxjZxkuqxxkjq  xk k ;kxxkkxrkk x aahahh kxrk
qkjxk qk rxk jq xxk rkkkk qk kkkk kxu k xxrkjk k xxxkkk;kdrxk jq xxk rkkkk kkq xxk xj hhhhh 

j;jxkkk kkjkkxkxukjj  k ;; k kjkjxkkkkxxrk kxxkqk xxkrkkkkxjxxrk jxk;kdx¯kxjkxjxjxrk
xj kkjkxMh xk 

khhhh

hhhhh jxkrkjkkkk;xjkrkkk aahahh jxkrkjkk;kAkjkq; hhhhh jxkrkjkkkk;xjkqk u k
j kjkjkkk;qkxkxkukkk;;rkxkxkukqxkq; kxjjkqkj kjxjkxr hhhhh jkxkxrjkk xkkxjxkkkurk x k
k kk xru kkxjxqxurkk jxku;xrjkxrukjkk xkkjkjkqk k;jrkkq; k j;j kkj; kk;xkx kk  kxk qk k
;jr kq;x kxxjkkkkxjix aahahh jk kjk xkjj kx kjkk;kkukkjjukkxMhk;jrkkq; k kxjj;kk xk
rukj kxujkkkk kkj;kuk jxkxxMhkkj kjkjkkkj;jkkdxjkjkk ;kkkkjxkkk jkqk k;jrkkq; 

kh=hk

hhhhh jxk;k xukxkkq;krkkk aahahh jxk;k xukz;k kjkq; kkkkkZrkuk uk xkjxk;k xuk;kkuk
uqxxkq; k ukuk uk xk;k xukj kkxkk;kkkk;kj;jkq; kkrVk;qkxkxkukk  kkxkxkukukqk jjkkxjkk
xkxkukqxk jq xk k xk;j kjkjkkk uk uk xkjxk#xkk jxk x;xukukx;xukkxxhkkxxkqxk qk xxx k
 uj kj;jkxqjk jxkxkxjjkxjjkkxjukk xkkA;jkxMhk ZkdxMh kqk k;jr kq;x kj kxhkj kxkxMhk Zk
dxMhkk  kj xZk xqx;kk jkk ixk  kxk x k ;jrkk q; k xMhk Zk dxMh k j k jkjkkk xkxjjkxjjk kkqk;xk
rukjxZkkZk jxkjx kkxZjZjkqxk jq xk kuk uk xkj kxkj kxk jkuZ;j kxjk xqx;jkkkØkkkk  kxkjjk
;jr kq;x kuk uk xkj kkxkkdxMh kjkkjkjkkkkxx¯kjkkk jxkxjxxjk;kdukjxkjxkjkxkqxkqk k;jrxk
q; k;xuk;kdukjxkkk;jk;kdkZdk; kjkkkukxx;kkx;kkrk kjx k;k;kkxrjkxkxjk;qkxxkkxrk
kxjuk kkkxkrjk kxkxqxxkk;jrxkq; k ;kkjkjkxjxxjkk kk jxk;k;qkuZjkjxk kkjukkjkkk kkjk
qxkjq xk k;kkkkqxkuk u kxkj kkxkkkxjkjk;kjxk kkjukk kxkjqk;jrxkq; kj kxhj kxkAkuqkxuk
qk u kjxk kxk;x kkjukkqk xx kkrVk;xukuk uk xkxjxxjk;kdukjxk jxkkxx¯k; kjkkkx xkrk kxxkkxrk
.kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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jk k;xAkkjkk kxkkkk;jrkkq; kxjxxjkxMhk ZkdxMh kkk;jkj;kkxjjkkr k ukjqu kj kjkjkkkxxjjkjk
k xk ;x kk ;kdx¯k jkk k kkjk qxk u  ku k jk k xkx xk k  ;k kjkjk j;jkxqjk kxjuk ;x kjkZxZkkZk jk
jx kkxZjZjkkxru kjxk;x kkjukkq;kkrVk;rjZrkkkjr x k

  kh

kj jZ kxkxkukk xkxjqkk;xxkjZ kk x hhhhh jkkjkxkkkxjkkx aahahh j kjkxkkkxjkkxk; k
kkxxkjkk;xkxAkkj krkkq; kkkxj aahahh jkkjkxkkkxjkkx hhhhh j kjkxkkkxjkkxkj k;kkkk;kk
jqrkk q; k krVk ;qk xkxkuk xjqk k;xxk j k xjkkjk ; k  kjkkk xkxkuk q; k  ;k xrjkk jxk udxj k
; k;xuk jk;kkkxkjkkjkxkkkxjkkxkuZ;j kj kxx kkkxxkxjxrxkuZ;jkkj; k;kkkkurkkqk krk k  ;kk
jxxMxxk xkxkuk k  kk uqxxk kkukk kkrkk q; k uk uk xk j k kxkk kA;jk xMhk ZhdxMhk k rukj k
kr k u k  jxk kq;kkkxk jkk  kkjk kukk jqk ;jrkk q; k   ;kk  kxk qk k ;jrkk q;k xjk ;qk kq;k
j kxhj kxkxqx;jkixk kkjkkkjjkx  kxk;; kkkkjxxjjkkk  k jxkkxjuk kkkxkj kjkjkkkkkxkkZjk
qkxukqk k;jrxkq; 

hhh

hhhhh jkkxkkku jkrkkk aahahh jkkxkkk jk k;kq; kkrVk;qk xkxkukk  kk xkxkuk
uqxxkq; k  ;xkxxjxxkkxrkk x aahahh xuuZ;x k xuj xjk jxkØZjkxj kkjkjxkqk k;jrxkq;xkkk kjj k
j;j kk kk xkrkkkkxxjjkjkj k;ux;k xkj kxx kkxjkk jxk kkrjk;kxkrkqk k;jrkkq; k  ;xkxkuxk; k
kx  kkkuqxxkjxkkkk;jrxk xjkjqkkxu kxxr kxxjjkjkkkkjkk;kkkxkjkukx;kjk xkjkkk  xk
xjjkjk ; k xujZquk jj xxx aahahh jxk kA;jk uZ;jk xk ; k xMhk ZhdxMhkk jjukk  jxk xk xk xk jk k
jj;kukk ;xkkjkjkjxkkkurkqk xx 

Vhhh

hhhhh  jx aahahh jxkjkxkk;kxk jkuZ;j k; k;kk;srjk½ u ½kq;x kxk;j kjkjkkk ;k
xkxkukjk kkxrkj�kkkxkxkukkkukkkkrkkq; k ;k xrjkkjxkudxj k; k;qkxkxkukkxrkkkx kkq;k
rkkk hhhhh j aahahh jk kkkkxxr k;x k k;k; kku; k;kdx¯ k;k u;k;xrkuk jxkkrxxuZjkxjjk;kj k
kj;j;k;h;k;kxjkxkxr kjq xx  k;kkkkqxkuk uk xkj kkxkkk;xkks;kjkkukkjq xkkrkkkkuk uk xk
qjkjk;Zkk xk jhuZ;j kjxkkuukjjr kjq xx  

khhhh

hhhhh jxkukMhxkkkk;kq;krkkk aahahh jxkukMhxkkA;kq; kkkkkZrkuk uk xkjxkukMhxk;kkuk
uqxxk q; k kk k xjkkj jZ k xkxkukjxk udxj k; k uk jkk kxArk q; kkkkkZrk ;qk xkxkukkxrk j�kkk
xkxkukq; kkkk;k jxkk ;kukMhxkuk kkqkjxZkkZkkxjuxkkkxAr;k xk xx�kk jxkj kjxkjkjjkq;x k
xk;j k jkjkkk uÄxx�kk jkk xjxxjk xj k k kuxjZxrk k k  kk  kxjj; k ;q;k xkjxk  kkjukk kuxk
jq xx kkkxjxk;xrkukkkxArkkkxx kkxx¯kku kkk kjkjxk jxk kku;kkkxxkqk xxx 
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 = hkhhkh kh

ohVhh

hhhhh jxkkkkkjkxkkkkxrkjk;xArkkxukrkkk aahahh jxkjkxkkkÒZxkkrkjk;xArkjk;kk
jkxkkkq; kkxk jxkÒZxkkk xku;;xxZjkxkxrkkrkkkk;krkkq;u kj kjkjkkk uj kk ;kxjÒkjxrk
;kkurk xkxj.kkukq;xxxkxku; kxjxxjk;xkkkkkxjkjq xx krkkkkj;jkxqjkkxjukÒxk;x kxkjq xk k
krVk;qkxkxkukjkrkkjq xk kkkk

hhhhh jxkjkxkkkjkkxjkkxkkdqxxxrkrkkk aahahh jxkjkxkkkjkkxjkkxkkxkkxjxxjk;kk
rkkkkkkxxkjkxkk;;xkk xkxxkkrkq; kkrVk;x kxkukÄxk;kkxjukj kxx k;qkxxkkxrkxjkk jkk;x kukuq k
q;xxx k ;j kxjÒkjk; kxjxxjk;xkxk;xxkk xkj xrkkjkkÒkjkjq xkkrkkkk jkuZ;j kj kxxkk;xkjxkkx  kkk
jxk;;xkxjkxjkk jkk ;kuku xx kxk;; hhhhh kjj aahahh jkkkkx;kukkkjkrkkkkkxjkjk;kjkk
xjxxjkudxj j;kkkjq xkk ;; kj;jkxqjkkxjukk xkj kxjjkjkjxkkukjk;jk;kx;k xkjkxkuk
q;xxx kkrVk;xu hhhhh kjj aahahh xjxxjk;kkxkx;kjxkxjjdxrkjkkxkxukjj xkr;k xjxxkrk
kkxÒrkkjuj kukÄxk;kkxjukk xkq;k;jrxkq; kkkk

hhhhh kjj aahahh jxkjkxkk;kxkxjxxjk;srkkÒkjkk xkxMhrxkq; kkkkxxkj kkux;kjk;qk
kkxÒkÒjZ kkkukkkkrkkq; k ;j kxjÒkjk; kjxj;ArkkkkxÒkxjÒkj;xkk xkk;Zurkkkk xxkrkkkkkkx;k
k xkxj kk;q;;xkrkkkk;qkuxÒZxrkj kÒkjkk xkjdx¯kq;xx k ;; kkkx;xk;xkxk;xxkk xkkkxjrkkjq xxk
xk;; kukÄxk;kkxjukk xk;x kkkkkxxrkrkkkkxj;kurkkkuxkjq xx k ;j k;kkkkqxk jkuZ;j kj k
xjxrk;Äkkuk jxkxjkjk;kj kÒkjkk xkÒxkjdx¯kq;xx kkkk

hhhhh jkkjk;kjukjkrkkk aahahh jkkjk;kkkujkq; kjukjk jxkkkujkk xku;;xxZjk
xjjkkrkkq;u kj kjkjkkk ujxkkxÒixk;;xkk xkk;kkurkkjq xxkrkkkk kkkjxxjjkkkux;jk jxk
Òkjukkkjkxrjkxjkkkjk;jrk xkÒxkkxxkq;xxx k xrVkukÄxk;k;xkxk;xxkk xk  jkuZ;j kj;k
xj;kukrkkkk;krxj kjju kk xkk;kkkZkq;xx kxk;; kj;jkxqjkkxjukk xkj xrkkjq xx kkkk

hhhhh jkkjkkZkkjkkkkkrkkk aahahh jkkjkkZkj;k;kq; kkrV hhhhh jxkxjjdxrkkkxkZjk
rkkkkkk; kxkkjkjk;Zkjxkx;xkk xkjq xxkkkxj aahahh kukkZukk xk xjkk jkkrkxjkjq xxxkrkkkkkuk
j;kxjkk jkkkqkjkxjukukjj xxxk ;; k;ukkjuk hhhhh kjjk aahahh j kk ;kkrÒ ukjkxkukq;k
;jr kq; 

 hk

hhhhh kjj aahahh u;u;xkjxkrkjkkxjxxjk;kkq; kkrVkkkxkkZjkxxkkxrkxjk ;jkkj; k
xjkk jkkxjÒkjkuq kq;xkkrkkkk;kkkk;kxxrk; kkuk jxkxkÒkkxkZrkjju kk xku;u;xkrkxjkjq xx  k
ÒjZ kÒxk;kkqxkjq xkkxk;; kjuj kxkÒkkxZkxjkxx¯krkk jxkxxj kk; kxjkkxrkjq xx  kkxxxk
jkkÒxkjujxkkkxkkZjk xxkkxrkxjkj; kuxjxjÒkjkuq kq;xk k ;kxjjkjkjuj kkxkkZjkxrjkxjk
j; kxjkk jkkuk jx;kxxjjrZukjxk;xÒkjukkuq kq;xxkxjkrxk;kkkk;kkxjukku ;kj;Zk; k;xArk
q;jjkz;rxrkq;xk 
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 ;j k;kkkkqxkj; kxjkk jkk;kkkkkujkxkÒkj k;;x;xkk xkÒxkk;Zurkkq;xxkrkkkkkkxkkZjk
xrjkkxu kqxkkuxjZxkjq xkkxk;; kj kkkxkkZjkixk; k;krxxj kjxkkuxÒZxrkjj xx  

ohho;k

hhhhh jxkukMhxkkkk;krkkk aahahh jxkukMhxkk ;kq; kkrVk ukxjkukMhxku;jkkjkkj; k
xjÒkjkuq kq;xkkrkkkkxjkxk;k ;kk;jk; k;kkkk;kjq xkkxjkrxkkxxxkj kxjÒkjk; hhhhh jkk
xjkxk;kxjÒkxjrkq;xkk jxk;k;k;k;kxjkj kqdu;kj;xk;xkxkxkxj kkkuxkxjksrkjj xx  k;kkkkqxk
xxrk;kk jArk;xkxkxkjj kjxk ÒxkkuxÒZxrk q;xx k kkrxk ;xkxkxk j;x;xk jkk Òx hhhhh xjk xjÒkjk
jq xkk jxk;xÒ;xkxjj;kkk xkÒxkjkq xkxkkxkkxrkkjkkkkÒk;kq;xkkxk;; kukÄxk;kkxjukk xkjxqk
rkkkk kkkkxxrk jkxkuk q;k ;jrxk q; k krVk jxj;Ark u;jk;xk k xk k;Zurkk xku k j k xx hhhhh j;k
xu;xkrkixk; k quxkkukxkjxk xZkkkjjuxkkkxq krkkkkkxxxjkjkj k jxjk;kjju k kkxq  k
 ;j kkxrxjArkkZxxkkkkjkkkjjukkÒx hhhhh j kxx k  ;xjjkjq xk 

hhkhhk

;xrxrkj kudxj k; hhhhh  jx aahahh jkkxkxkukjkrkkjq xk k ;j kxjÒkjk; kjuj;k
jxkrk;k;kxjk;xrxrkjxk xjkxsrk q;xxk rkkkk  ;k xkkukjk;jk xjxÄkkuq k q;xk k;kkkk qxk
k k;xkj kkkkkj kk ;kkxrjkÒxkkuxjZxk jq xkk xk;; k jujkkjxkrkxkxukx;jkkkkjju kk xk
;kkkZkq;xx  k ;j kkxrxjArk ujxkxxxk jxkjk;kk;xrxrk;x ;kkÒxk;kkukq;xx 

;.xx aahahh jkkxj;jk;kkkk;kxjxkk; k;Äxkukq;xkkxjkrxk ;j kxjxr aahahh j k
kukk xkj kxjjkjk; kÒ;k jxkxkkrkkjxkÒkjukkjq xxkxk;; kj kkukjk;jkkkux;jkrukjkjxk
kuxÒZxrkjj xxx kkrV aahahh j;kkkxq kxjk ;; kkukjk;jkÒ;k jxkxkkrkk; kkxArkjq xkrkkkk
xu;xkrk ixk ; k kxukk xÒkZjxkkkk k xk MkA jxk xjx kkkk kkxuk jjjkrxk jq x k  ;; aahahh 
;kkkk;kixk; k;xuxjkxjxkkk jxkkkjjkZjkk k;xkj;kkkkku u kk xk; xkq;xxxkrkkkk ;; k;k;k
k xkxj;xkÒxkxjxkkkrkkkkkkkxxrkjxkkuxÒZxrkjj xxx hhhhh kjj aahahh k k;xk; k;krxj krkkkk
xj;kukjq xx krkkkkj kÒxkkxu k k xkk xkxjk;;u;rkkkxx¯krkkrkkkkz;jqkjkjxkkxrkk; kxjx;x¯k
xjksrkjj xx krkkkkkk;k;kkkxkjkkukÒxkju; kxjÒkxjrkrkkkkxj;kukjq xx kkkrkkxxrkkj kxjxrk
juj kkukk xk;kkukÒkjk; kkkujkrkkkkkk kjkxjrkkjq xxkrkkkkjujxk   kkj kxji kj kj; k
Òxkjk;Zk;Äxkukuq kjj xx  k ;kxjjkj hhhhh kjj aahahh jkkxkxjjkxjjkkxjuk;x kkkkkxxrk
rkkkkkkuxukxZjZjkz;rxrkq;xk 

hh hh kh hh

aahahh j kkxuxk;;xjkxkj kx;x;xk; k;xkk;xkk xkjkxx rkkkxjrkkjq xxkxjkrxk;ukkjukk
;k;k; kjx kkrÒ ukjq xkkxk;; kjuj k;kkkk;kkxkx;kxkkkxxrkjju kk xkjx uk kjkk;kkukk
jjukkxMh xkkrkkkxxk;xu aahahh k;;Zk jxkkxx¯krkk; kjk;Zkx xkr;k;k;kjxk;qkuxÒZxrkxjksrkq;k
;jrxkq; 

;;xjk u jjk  jxk uuu;xk ; aahahh j k ;xkkk kkxjk jq xx k rkkkk ju; k jkxx rk xu qk  jxk
.kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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;q;;xkjxkxjkxsrkq;rxkjq xx k;;xjkjxk;x kk;xjkkk jxkkkjkkkjkkjqkxZkkZk ;kukj k xxxkrkkkk
j k Òxk j;jxk ; jkk Òkjukk ; k xj;kuk rkkkk ;krxj k jq xx  k u jjk  jxk uuuk ; k Òx aahahh jkk
z;jqkjkxkxrkkxZkkZkjq xkkrkkkkj kÒx aahahh ; kxj;kukjq xx  k ;kxjjkjkjqk;;xjkxkj kx;x;xk
; k;kkxkx;kxkkkxxrkjjj kkkuxukuxÒZxrkxjksrkjj xxx 

hh hh khh

hhhhh j kkxuxk;k;k; kkkxjk;xkxkkjq xx krkkkkkkx;xk;kkxkx;k; k ;k xk xujkrjk
jdx¯kq;rxkjq xx k;k;kj; hhhhh kxuxkkkrkkj k;kkukkkujkxjukukjj xx krkkkkjujxk; jkk
rkkkk;x kk;xxjkkkjkkÒxk  ;kukj k xx  k;kkkkqxk;k;k;k;kxjk;xkuxjkjuj k;qkxk xkxu k
kk;kkjj xx kxk;; k;xkxk;xkjxkxjxkAhrkkk xkjdx¯kq;xx 

;;xjkj k;kkkkÒx hhhhh j k;xkxk;xkk xkkkxjrkkjq xx k;kkkkqxkjukjkkÒxk uj kxjxrk
xjkk jkkjkk;x;kjq xk kz;xArxrkkkkx;xkrkkkkkkx;xk;xkxk;xkk xkxkxrkkjkkÒkjkÒxkudxj x;kjk
q;xkkxk;; k jkuZ;j kjxkkkr;xkjkkkkukukxjukukq;rkkjq xk k;kkkkqxk;kxxk jxk;kx;xk; kÒxk
;xkxk;xkk xk xkxrkk;qkuxÒZxrkrkkkk;q;;xkjkkÒkjkjq xkkrkkkk jkuZ;j k; kkjxkkxjjk;xkxkk
jq xx  

 ;kxjjkjk;;xjkxkj kx;x;xkjkkudxj j;kk hhhhh j kxjxrk;Äkkux;kjq xkkrkkkkj kjuj k
z;jqkjk; kxj;kukrkkkk;krxj kjq xx  


