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rCC;C$8=C6:@;C5BA657C? \ĉ$YZc ec$Y]]
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IJKL IMN OJKP QR SIIO QRT LU LV WLJWXMY Z PUM[W\L[ X][WKJL[V ]̂ U_̀ Ẑa[Z[̂WaZUXW]bcLV Z[[L[ Z[aLWVLUZ[̂ Z MXW\LUd 
aLÙZYMYZULU ]̂ eMWV LZL[̀]bf RLJWXMYLV LZLU ghdg! i Ma IJMjX RLM k]J̀Z[̂ QR SIRkT W]b Ẑ\L[ LZLU lmdnhoi Ma IJKL IMN 
OJKP Qp SIIO QpT Z IKĴMUZMf  RLJWXMYLV cMU WZ[ X][V]UM̀ULWWL Z qWJ]f rsĴL[̀L WZVVLU Z WVNULVt uUJZ[̂ RNaLUVWL[ SJL̀LUTd 
v]b wUM[JK[̀ SRVNULbL̀JLbT ]̂ kMUMJ̀ xMJ̀LWVM̀ SRVNULbL̀JLb ]̂ ̀M̂JẐ JL̀LUTf 
 
IIO QR cMU Z[̂L[ M[WMVVLd ]̂ WLJWXMYLV cMU ̀LUe]U Z[[̂_VV MaVMJLU bL̀ WVNULbL̀JLbbL[W X][WKJL[VWLJWXMYLU ]b _ JL̀L ]̂ 
M̀bZ[ZWVULUL WLJWXMYLV Y_ X][WKJL[VPMWZW y VZJWaMUL[̀L MaVMJLU W]b PJL ̂]̀X\L[V Z WLJWXMYLVW wr \K[Z z{!!f |N MaVMJL ]b 
X]bYL[WMW\][ PJL aL̀VMVV Y_ wr ̀L[ zf \K[Z z{!of kMUMJ̀ xMJ̀LWVM̀ eK[̂LULU W]b WLJWXMYLVW ̀M̂JẐL JL̀LUf 
 
IIO QR cMU Z[[̂_VV MaVMJL bL̀ IIO Qp ]̂ Y_VMVV WL̂ M̀bZ[ZWVUMW\][L[ Ma IIO Qpf QXVZaZVLVL[L Z IIO Qp PJZU ZaMULVMVV 
Ma WVNULbL̀JLbbL[Ld WMbV JLaLUM[̀sULU Z IKĴMUZM W]b ̀LV LU ̂\]UV MaVMJLU bL̀d cLUK[̀LU M̀a]XMVd UL̂[WXMYWX][V]U ]̂ 
LZL[̀]bWe]UbZ̀JLULf uUJZ[̂ RNaLUVWL[ LU WVNULJL̀LU Z IIO Qp ]̂ kMUMJ̀ xMJ̀LWVM̀ LU WVNULbL̀JLb ]̂ ̀M̂JẐ JL̀LU e]U 
IIO Qp 
 

pUZeVL[ Ma IIO Qp eZ[M[WZLULW bL̀ J_[ eUM ̀LVW MXW\][}ULUf I_̀L ̀L ZUWXL ]̂ []UWXL MXW\][}UL[L cMU NVV J_[ Z e]Uc]J̀ VZJ 
L̀ULW ULJMVZaL M[̀LJ Ma MXW\L[L Z IIO Qpf 
pLV LU Z z{z{ ZXXL PLUL̂[LV UL[VLU Ma J_[ W]b WLJWXMYLVW MXW\][}ULU cMU NVV VZJ IIO Qpf 
~̂M j]aZ̀ !h WZVKMW\][L[ cMU ̀LV a}UV cLJV ̀s̀V Z bMUXL̀LV e]U Z[aLWVLUZ[̂LU Z eUZVZ̀WLZL[̀]bWbMUXL̀LV Z IKĴMUZMf 
u[ VUL[̀ Z z{z{ cMU ]̂W_ a}UV MV bM[̂L UKWWLUL cMU W]ĴV WZ[L LZL[̀]bbLU Z IKĴMUZMf ~_ X]UV WZXV WLU ̀LV KV e]U MV ̀LV 
UKWWZWXL bMUXL̀LV LU JZVL MVVUMXVZaVf 
pLV UMYY]UVLULW YUf PL̂N[[LJWL[ Ma bMUW z{z! MV Z[VLULWWL[ e]U a_UV bMUXL̀WWL̂bL[V LU Z eLÙ bL̀ _ VM WL̂ ]YYf uVVLU caLUV 
W]b ̀LV Ẑ\L[ _Y[LW ]YY e]U _ ULZWLd aZJ WVNULV VM ]YY Ẑ\L[ X][VMXVL[ bL̀ ̀L KJZXL XM[MJL[L aZ cMU MUPLZ̀LV bL̀ VZ̀JẐLUL 
�Z WLU MV Z []L[ WMbbL[cL[̂LU LU V]bVL[ a_U e]U WV]Ud WVNULV aZJ ̀LUe]U WL Y_ bKJẐcLVL[ e]U _ ̀LJL ]YY V]bVL[ ]̂ PL[NVVL 
KJZXL ̀LJLU Ma V]bVL[ VZJ KJZXL e]Ub_Jf 
 
6� 4$���������&��#���%� 
 
�_UV e]UWJM̂ ]b _ eKW\][LUL IJMjX RLM OJKP QR SIROT ]̂ IJMjX RLM k]J̀Z[̂ QR SIRkT Z[[ Z IIO QR eZXX ZXXL ̀L[ 
[s̀aL[̀ẐL VZJWJKV[Z[̂ c]W MXW\][}UL[L Z IROf 
�[[VZJ aZ̀LUL b_ aZ ̀LUe]U MUPLZ̀L aZ̀LUL bL̀ L[ WLJWXMYWWVKXVKU bL̀ n  WLJaWVL[̀ẐL WLJWXMYLU Z |]ÛLf RVNULV c_YLU MV ̀LV 
aZJ a}UL bKJẐ _ VM eMVV Z eKW\][WYJM[L[ Ẑ\L[ [_U XMYZVMJWVUKXVKUL[ Z ̀L n WLJWXMYL[L LU \KWVLUVf 
 
�� "%��� ��� �&���&#��#����%# ��# "+� 
 
IRk cM̀ L̀ aL̀ _UWWXZeVLV L[ JZXaZ̀ZVLVWPLc]J̀[Z[̂ W]b aMU KVZJWVULXXLJẐ VZJ _ PLVMJL eMXVKUMLU eUM UL̂[WXMYWesULUf IIOQR 
]̂ IRO cMU W]b WVsUWVL MXW\][}ULU ̀LUe]U NVV WLJWXMYLV LU X]UVWZXVẐ J_[ Y_ n{f{{{ XU][LUf 
IIO QR ]̂ IRO LU L[Ẑ Z MV IRk b_ VZJesULW [N MXW\LXMYZVMJ Z WVsUULJWLW]ÙL[ {dg bZJJ XU][LUf r]U MV WLJWXMYLV WXMJ XK[[L 
VZJesUL IIOQp VZJWVULXXLJẐ JZXaZ̀ZVLV Z z _U eULb]aLUf r]UWJM̂ ]b ̀LVVL aZJ PJZ eULbbLV e]U IRk�W ̂L[LUMJe]UWMbJZ[̂f 
�_U M[̀LJ Ma ̀L[[L XMYZVMJKVaZ̀LJWL[ aZJ KV̂\sUL X[MYV n{{f{{{ XU][LUf 
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R]b L[ ̀LJ Ma _UW]YŶ\sULV e]U IIO Qp e]ULVMW ̀LV caLUV _U L[ KMacL[̂Ẑ VMXWLUZ[̂ Ma WLJWXMYLVW V]bV Z ~]b]UZLf pL[[L 
VMXWV JL̂ L̂W VZJ ̂UK[[ aL̀ aLÙWLVVLJWL[ Ma WLJWXMYLVf �ULVW VMXWV WLVVLU aLÙZL[ Ma V]bVL[ VZJ  !fmnlf�og u�� RLJWXMYLVW 
\̂LJ̀ aMU aL̀ _UWWXZeVLV LU !fhzlf!o� u�� esU LaL[VKLJJL [L̀WXUZa[Z[̂LUf 
�esĴL IIO Qp�W UL̂[WXMYWesULU XM[ L[ [L̂MVZa XMYZVMJWZVKMW\][L[ bL̀esUL MV bN[̀ẐcLVL[L XM[ XULaL WLJWXMYLV ]YYJsWVf 
r]U _ K[[̂_ _ X]bbL Z ̀L[[L WZVKMW\][L[d cMU WVNULV bL̀ L̀JV UL̂[WXMYWesULUL[ VZJ IIO Qp MV IIO QR MXWLYVLULU MV 
�̂LPNULV� Y_ !zgf{{{ u�� W]b a_UV WLJWXMY LU ̂]̀WXULaLV e]ÙZ IIO Qp ZXXL ]YYeNJVL PLVZ[̂LJWL[L Z L[ VZ̀JẐLUL 
J_[LMaVMJLd XM[ MaWXUZaLW MJJLUL̀L Z UL̂[WXMYLV e]U z{z{f pLVVL LU PMX̂UK[[L[ e]U ̀L[ VZJWaMUL[̀L [L̀WXUZa[Z[̂ Z a_UV 
UL̂[WXMYf 
pLVVL LU L[ e]UWXKVVLUZ[̂ Z e]Uc]J̀ VZJ ̀L[ ]bWVUKXVKULUZ[̂ Ma IIO Qp�W XMYZVMJPMJM[WL W]b ̀UseVLW [L̀L[e]Uf  
RVNULV cMU ̀UseVLV bL̀ IROd ]̂ e_VV VZJWJKV[Z[̂ VZJd _ ]b̂ \sUL J_[ ]̂ Y_JsYVL UL[VLU VZJ IIO Qp�W MXW\][}ULU VZJ MXW\LXMYZVMJf 
pZWWL J_[�UL[VLU KV̂\sU VZJ WMbbL[ !fgomfo{g u��f � VZJJL̂  ̂cMU IIO Qp M[[L[ ̂\LJ̀ VZJ IIO QR Y_ VZJ WMbbL[ n��f�oz 
u��f � ̀LVVL PLJsYLV Z[[̂_U PJM ̀L[ ]bVMJVL �WVUMeeL[� Y_ !zgf{{{ u��f � ̀L[ WXZWWL[ VZJ ]bWVUKXVKULUZ[̂ Ma PMJM[WL[ Z 
IIO Qp W]b aZ cMU WMVV ]YYd cMU aZ JM̂V ]YY VZJ MV ̀LVVL PLJsYLV WXUZaLW [L̀ bL̀ g{i VZJ !mmfm�! u��f 
pL[[L JsW[Z[̂L[ b_ aZ esUWV e_ VZJWJKV[Z[̂ VZJ Z ̂L[LUMJe]UWMbJZ[̂L[ Z IIO Qp ]̂ ̀LULVVLU c]W ̀L L[XLJVL MXW\][}UL[Ld esU 
L̀[[L XM[ ̂\L[[]besULWf 
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