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GH IJKLMNOPKQMJ
RST U V WX YZ [ \ ] ^ _S T`S WXabbc add eaXfSTg hi Z jfcSdbfhdak bl_bmanSb hi\ ] H o`S phak hi T`fb mamSX fb Th pfeS ad SqmkfnfT nhc_fdaThXfak jSbnXfmTfhd hi T`S

WXhT`SdjfSnr Xfdp � sU hi akpS_Xafn eSnThX _ldjkSb hd U H� tT`ShXg hi WXabbcaddfadb fb a bm Snfak nabS hi � tT`ShXg hi uap eaXfSTfSb v w`fn`wab bTljfSj _g xhbTadT adj xlcaX yGz{ adj _g |Sc a}lXS y~{ H Rabnhlq adj�n` �lT}Sd_SXpSX jS�dSj WXhT`SdjfSnr mhkgdhc fakb w`fn` pfeS ihXclkab ihX T`S bTXlnt
TlXS b`SaeSb hi T`S �n`l_SXT eaXfSTfSb fd a uap eaXfSTg yG� v G�{ H o`S nhc_fdaThXfakldjSXbTadjfdp hi T`SbS mhkgdhc fakb wab ilXT`SX jSeSkhmSj _g �hc fd adj x fXfkkhe
y� v �{ H�Snakk T`aT fi � V Y�� � �� � � � � � �� ^ fb a maXTfTfhd w fT` Z maXTb adj �� � � �Z v
T`Sd T`S �n`l_SXT eaXfSTg fd U abbh nfaTSj Th � fb T`S bl_bST
YGHG^ �� V �� � WX YZ [ \ ] ^ � jfc Y� � \ ]������� ^ � � � G � � � Z� �
 SXS \ ¡ ¢ \ ] jSdhTSb T`S bl_bST hi eSnThXb w`hbS kabT � � £ nhcmhdSdTb aXS }SXh H
o`S nhjfc Sdbfhd hi �� fb S¤lak Th T`S wSfp`T �� � V ¥ �� hi � H ¦i wS fjSdTfigmaXTfTfhdb w fT` T`SfX §hldp jfapXac b v T`Sd a �n`l_SXT eaXfSTg �¨ fb nhdTafdSj fd
�� fi adj hdkg © nhdTafdb � H �Xhc T`S ianT T`aT T`S hmSd �n`l_SXT nSkkb � s� V
�� ª «¨¬��¨ ihXc a nSkk jSnhcmhbfTfhd hi U v hdS nad jSjlnS T`aT T`S nkabbSb hiT`S bTXlnTlXS b`SaeSb ®¯ ihXc a _abfb ihX T`S WXhT`SdjfSnr Xfdp hi U H°S w fkk bTljg T`S bTXlnTlXS nhdbTadTb ihX � sU wfT` XSbm SnT Th T`fb _abfb H o`SbSaXS T`S ldf¤lS fdTSpSXb ±²�¨ bln` T`aT
YGH³^ y®¯ { � y®´ { V µ

²
±²�¨ y®¶ { �

o`SbS nhdbTadTb jSm Sdj hdkg hd T`S maXTfTfhdb � v © v adj · v dhT hd T`S WXabbc addfad
w`SXS T`S �n`l_SXT eaXfSTfSb ihX T`SbS maXTfTfhdb aXS XSakf}Sj H �lXT`SXchXS ±²�¨ fb
dhdt}SXh hd kg fi �· � � �� � ¸ �© �H o`S nhdbTadTb ±²�¨ ihX w`fn` �· � V �� � ¸ �© � aXS
T`S lblak RfTTkSwhhjt� fn`aXjbhd nhS¹ nfSdTb v f HS H T`S bTXlnTlXS nhdbTadTb ihX T`S
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nh`hchkhpg Xfdp � � YU ^ w fT` XSbm SnT Th T`S _abfb hi nh`hchkhpg nkabbSb hi �n`l_SXT
eaXfSTfSb H �dhT`SX rdhwd nabS fb a � fSXf ihXclka hi RSdaXT w`fn` SqmXSbbSb T`S
nhS¹ nfSdTb ±²� ��¡� ihX clkTfmkgfdp w fT` T`S bTXlnTlXS b`Sai hi a bm Snfak �n`l_SXT
eaXfSTg � �¡ � ab _fdhc fak nhS¹ nfSdTb yG�{ H �hTfnS T`aT bfdnS T`S jlakfTg fbhchXm`fbc
WX YZ [ \ ] ^ �� WX Y� � Z [ \ ] ^ TarSb �� Th T`S �n`l_SXT eaXfSTg �� � ihX T`S nhd�lpaTS
maXTfTfhd yG� v �q H � H³� { v T`S bTXlnTlXS nhdbTadTb clbT baTfbig ±²�¨ V ±² �� �¨ � H

�lX c afd XSbl kT fb ad SqmkfnfT nhc_fdaThXfak ihXclka bTaTfdp T`aT T`S nhS¹ nfSdT
±²�¨ fb Y�G^ �² �� �� �� �¨ � Tfc Sb T`S dlc_SX hi h_ � SnTb nakkSj ��� !"#$�% �"&#�"$' w`fn`
baTfbig nSXTafd mXhmSXTfSb H �STteaklSj Ta_kSalq aXS bfc fkaX Th bSc fbTadjaXj §hldp
Ta_kSalq v _lT akkhw a dhdtScmTg bST hi fdTSpSXb fd San` _hq hi a §hldp jfapXac
XaT`SX T`ad a bfdpkS fdTSpSX H ° `Sd �· � V �� � ¸ �© � hlX ihXclka bmSnfakf}Sb Th T`S
nkabbfnak RfTTkSwhhjt� fn`aXjbhd XlkS H

�lX ihXclka fcmkfSb T`aT fi ±²�¨ fb dhT }SXh v T`Sd · fb nhdTafdSj fd T`S ldfhd
hi akk maXTfTfhdb ( hi wSfp`T �( � V �� � ¸ �© � bln` T`aT T`S RfTTkSwhhjt� fn`aXjbhdnhS¹ nfSdT ±)�¨ fb dhdt}SXh H WShcSTXfnakkg T`fb bagb T`aT fi a bTXlnTlXS b`Sai y®¶ {
h nnlXb fd T`S mXhjlnT y®¯ { � y®´ { v T`Sd �² clbT nhdTafd T`S fdTSXbSnTfhd hi akk�n`l_SXT eaXfSTfSb � ) w`fn` ammSaX fd T`S mXhjlnT hi T`S nh`hchkhpg nkabbSb hi�� adj �¨ H �lX ihXclka ilXT`SXchXS fcmkfSb T`aT T`SXS Sq fbTb a uap hi �n`l_SXT
eaXfSTfSb � ² V �² �*� ¢ �² ��� ¢ � � � ¢ �² �¡� V � ) bln` T`aT T`S jfc Sdbfhd �lcmb
_g hdS aT San` bTSm v San` bTXlnTlXS b`Sai y®¶ +�, { h nnlXb fd T`S � tT`ShXg mXhjlnT
y®¯ { � y®´ { v adj � ) h nnlXb fd T`S nh`hchkhpg mXhjlnT hi �� adj �¨ H °S jhdhT rdhw adg pShc STXfn XSabhdb ihX T`SbS ianTb hX ihX T`S akTSXdaTfdp bfpdb hi T`S
bTXlnTlXS nhdbTadTb H

� b a maXTfnl kaX nhdbS¤lSdnS hi T`S a_heS v dhTS T`aT ihX �qSj � adj © T`SXSaXS �dfTSkg cadg maXTfTfhdb · w`fn` pfeS a dhdt}SXh nhS¹ nfSdT ±²�¨ H o`fb fb akt
XSajg blXmXfbfdp bfdnS hdS c fp`T nhdnSfea_kg pST aX_ fTXaXfkg c adg bln` nhdbTadTb
_g XSakf}fdp T`S mXhjlnT y®¯ { � y®´ { fd kaXpSX adj kaXpSX WXabbc addfadb H o`fbh_bSXeaTfhd akkhw b lb Th jS�dS a nhcclTaTfeS Xfdp - V . / �0 � w fT` a ihXc ak _at
bfb �0 � � fdjSqSj _g maXTfTfhdb adj clkTfmkfnaTfhd jS�dSj _g 0 � �0 ¨ V ¥ ² ±²�¨0 ² Ho`S WXhT`SdjfSnr Xfdp � s WX YZ [ \ ] ^ fb T`Sd T`S ¤lhTfSdT hi T`fb Xfdp _g T`S fjSak
bmaddSj _g T`S _abfb SkSc SdTb 0 � ihX maXTfTfhd b T`aT jh dhT �T fd a XSnTadpkS w fT`Z Xhw b adj � � Z nhklcdb H o`S mlkk_anrb hi WXhT`SdjfSnr Xfdpb jS�dSj _g T`S
daTlXak Sc_Sjjfdpb WX YZ � [ \ ] 1 ^ 2 WX YZ� [ \ ]3 ^ ¢ WX YZ� ¸ Z� [ \ ] 1�]3 ^ ilXT`SXchXS
jS�dS a nhmXhjlnT hd - w`fn` c arSb fT a _fakpS_Xa Ho`fb _ fakpS_Xa - nad _S bSSd ab a � tT`ShXg maXakkSk hi T`S Xfdp hi bgccSTXfn
ildnTfhdb y³� v G�{ v w`fn` fd a bfc fkaX wag jSbnXf_ Sb T`S nh`hchkhpg hi WXabbc adt
dfadb v fd ajjfTfhd Th XSmXSbSdTaTfhd T`ShXg hi bgccSTXfn adj pSdSXak kfdSaX pXhlmbadj dlcSXhlb hT`SX aXSab H �lXT`SXchXS v fi wS jS�dS a �kTXaTfhd hi - _g fjSakb
-4 V . �� �54 / � 0 � v T`Sd T`S abbh nfaTSj pXajSj _fakpS_Xa fb daTlXakkg T`S Xfdp hi
bgccSTXfn ildnTfhdb H o`fb � kTXaTfhd nhXXSbmhdjb Th WXhT`SdjfSnr 6b 7 t� kTXaTfhd hi
T`S � tXfdp hi adg dhdtbfdpl kaX akpS_Xafn eaXfSTgH ¦d pSdSXak T`S abbh nfaTSj pXajSjXfdp fb fbhchXm`fn Th T`S 8`hw Xfdp hi T`S eaXfSTg aiTSX TSdbhXfdp w fT` 9 H°S w fkk XSakf}S T`S akpS_Xa - ab T`S kfdSaX bmad hi akk bTa_kS WXhT`SdjfSnr mhkgt
dhc fakb v w`fn` wS b`hw `ab a _abfb fdjSqSj _g WXabbc addfad mSXclTaTfhdb H o`SRfTTkSwhhjt� fn`aXjbhd XlkS fb mXheSj _g jS�dfdp bTa_kS WXhT`SdjfSnr mhkgdhc fakb
fd dhdtnhcclTaTfeS eaXfa_kSb v adj b`hw fdp T`aT T`SbS mhkgdhc fakb clkTfmkg SqanTkg
kfrS T`hbS fd nhcclTaTfeS eaXfa_kSb H ¦d hXjSX Th naXXg hlT T`fb nhdbTXlnTfhd wS w fkkjS�dS a : �$ %� �";$<= akphXfT`c ihX bSTteaklSj Ta_ kSalq H
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¦d �SnTfhd ³ wS �q T`S dhTaTfhd nhdnSXdfdp WXhT`SdjfSnr mhkgdhc fakb H ¦d �Snt
Tfhd z wS T`Sd mXheS a ihXclka ihX bTa_kS WXhT`SdjfSnr mhkgdhc fakb hi z³ GtaehfjfdpmSXclTaTfhdb fd TSXc b hi bSTteaklSj Ta_kSalq H o`fb ihXclka lbSb T`S brSw jfapXac
abbh nfaTSj Th a z³Gtaehfjfdp mSXclTaTfhd yG{ adj fb jSXfeSj iXhc a chXS pSdSXak
ihXclka ihX WXhT`SdjfSnr mhkgdhc fakb hi �hc fd adj x fXfkkhe y�{ H �SnTfhd � jSeSkhmb
a nhklcd _lcmfdp akphXfT`c ihX bSTteaklSj Ta_kSalq v w`fn` fd �SnTfhd ~ fb lbSj
Th mXheS T`S RfTTkSwhhjt� fn`aXjbhd XlkS ihX T`S bTXlnTlXS nhdbTadTb ±²�¨ fd - H ¦d�SnTfhd � wS jSXfeS bfc fkaX R fTTkSwhhjt� fn`aXjbhd XlkSb ihX T`S nhmXhjlnT fd - adj
ihX wXfTfdp T`S bTa_kS WXhT`SdjfSnr mhkgdhc fak hi adg z³ Gtaehfjfdp mSXclTaTfhd ab
a kfdSaX nhc_fdaTfhd hi T`S _abfb SkSc SdTb hi - H ¦d �SnTfhd 
 wS jSjlnS a dlc_SX hi
nhdbS¤lSdnSb hi T`SbS Xl kSb v fdnkljfdp a � fSXf ihXclka ihX T`S nhmXhjlnT fd - v a XStblkT a_hlT clkTfmkfnfTg iXSS mXhjlnTb v adj T`S a_heS jSbnXf_ Sj _hldj hd maXTfTfhdb
· ihX w`fn` ±²�¨ fb dhT }SXh H ¦d �SnTfhd � T`S XSkaTfhdb`fm _ STwSSd - adj � tT`ShXg
hi WXabbc addfadb fb SbTa_ kfb`Sj H ¦d ajjfTfhd wS lbS T`S cST`hjb jSeSkhmSj fd T` fbmamSX Th pfeS bfcmkS mXhhib hi bhcS ldml_kfb`Sj XSblkTb hi � H xdlTbhd XSpaXjfdp
TXfmkS fdTSXbSnTfhdb fd � tT`ShXgH �SnTfhd � �dakkg nhdTafdb a jfbnlbbfhd hi T`S heSXakkbTXlnTlXS hi T`S _fakpS_Xa - H °S b`hw T`aT fi T`S fdeSXbS hi T`S SkSc SdT � V G � 0 �fb �hfdSj Th - T`Sd T`S XSblkT - � fb a  hmi akpS_Xa H °S ilXT`SXchXS mhbS a nhdt
� SnTlXS w`fn` fcmkfSb T`aT T`S �_Skfad pXhlm bn`Sc S �mSn - � khhrb kfrS ad fd�dfTSa¹dS bmanS c fdlb a `gmSXm kadS H °S nhdnkljS _g Xafbfdp bhc S ajjfTfhdak ¤lSbTfhdb H°S `hmS T`aT T`S bTaTSc SdTb fd T`S kabT Twh bSnTfhdb w fkk _ S nhcmXS`Sdbf_kS aiTSX
XSajfdp �SnTfhd ³ adj T`S �XbT bSeSd kfdSb hi �SnTfhd � Ho`fb mamSX nac S hlT hi a mXh� SnT afc Sj aT �djfdp a ihXclka ihX T`S bTXlnTlXS
b`Sai hi a ¤lfeSX eaXfSTgH °S w fkk mXSbSdT bln` a ihXclka fd y³{ v T`lb pSdSXakf}fdp hlXSaXkfSX XSblkTb w fT` ° H �lkThd XSpaXjfdp T`S nh`hchkhpg nkabb hi a ¤lfeSX eaXfSTg
yz{ H o`S mXhhi hi T`S nh`hchkhpg ihXclka wab XSkaTfeSkg bfcmkS v _SnalbS bhc S
mhwSXil k nh`hchkhpfnak Thhkb XSkaTSj Th T`S Xfdp hi bgccSTXfn ildnTfhdb wSXS akXSajgaeafka_kS H ¦d hXjSX Th h_Tafd T`S � tT`ShXg ihXclka v wS `aeS ihldj XSm kanSc SdTb ihX
T`SbS Thhkb w`fn` whXr fd � tT`ShXgH o`S �XbT maXT hi T`fb fb T`S nhdbTXlnTfhd hi T`S
_fakpS_Xa - w`fn` fb naXXfSj hlT fd T`S mXSbSdT mamSX H � bm Snfakkg T`S nhmXhjlnT hd
- fb fc mhXTadT ihX T`S ammkfnaTfhdb Th ¤lfeSX eaXfSTfSb H o`S XScafd fdp Thhkb nhdbfbT
hi a � tT`ShXg maXakkSk hi a Wgbfd ihXclka hi � Xapan} y³ G{ v fd ajjfTfhd Th bhcS SqTXanhc_fdaThXfnb lbSj Th mlT SeSXgT`fdp ThpST`SX H o`fb w fkk _ S jSbnXf_Sj fd y³{ H°S T`adr �lkThd ihX dlc SXhlb `Skmilk jfbnlbbfhdb adj blppSbTfhdb jlXfdp T`S
mXh� SnT H �hX naXXgfdp hlT T`S whXr fd T`fb mamSX v fT `ab _ SSd fdeakla_kS Th bm Sar Th� H �hc fd v iXhc w`hc wS `aeS kSaXdSj eSXg cln` a_hlT WXhT`SdjfSnr mhkgdhc fakb
jlXfdp bSeSXak iXlfTilk jfbnl bbfhdb H ¦d maXTfnlkaX wS T`adr �hc fd ihX blmmkgfdp
T`S mXhhi hi RScca z H� adj ihX blppSbTfhdb T`aT kSj Th bfcmkf�naTfhdb hi c adgmXhhib H °S akbh T`adr � H �hTTfkS ihX lbSilk jfbnlbbfhdb a_hlT bTa_kS WXhT`SdjfSnr
mhkgdhc fakb H °S aXS pXaTSilk Th � H xdlTbhd ihX b`aXfdp ` fb fjSab a_hlT � tT`ShXSTfnTXfm kS fdTSXbSnTfhdb adj ihX akkhw fdp lb Th XSmhXT a_hlT T`Sc `SXS H � fdakkgv wS
T`adr � H Rabnhlq ihX fdihXc fdp lb a_hlT a XSc aXra_kS XSnlXbfeS ihXclka ihX bTa_kS
WXhT`SdjfSnr mhkgdhc fakb yG~{ v w`fn` `ab TlXdSj a nhd� SnTlXS iXhc T`S �XbT mXSmXfdThi T` fb mamSX fdTh o`ShXSc � HG� H

³ H LMK��JNQ�P� �M��JM� Q���
¦d T`fb bSnTfhd wS �q T`S dhTaTfhd XSpaXjfdp WXhT`SdjfSnr mhkgdhc fakb adj bTa_kS

WXhT`SdjfSnr mhkgdhc fakb H WXhT`SdjfSnr mhkgdhc fakb wSXS fdTXhjlnSj _g Rabnhlq
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adj �n` �lT}Sd_SXpSX ab XSmXSbSdTaTfeSb ihX T`S bTXlnTlXS b`SaeSb hi T`S �n`l_SXT
eaXfSTfSb fd a �kap eaXfSTg yG� v G�{ H �hX adg mSXclTaTfhd � � �] wS jS�dS T`S
%�$&#� ����� �=%<��� 	 � #
=�� <"# � V � Y� � � ^ ab ihkkhw b H ¦i � fb T`S khdpSbT
m SXclTaTfhd � * V � Y� � G^ � � � ³ G wS bST

�� V ���� �]
Y� � ¸ �� � � � �� ^ �

�T`SXw fbS wS nad �dj a bfcmkS XSuSnTfhd � � V Y� [ � ¸ G^ � �] bln` T`aT � Y� � � ^ V
� Y� ^ ¸ GH  SXS � Y� ^ jSdhTSb T`S kSdpT` hi � v w`fn` fb T`S bc akkSbT dlc_SX � ihX
w`fn` � nad _S wXfTTSd ab a mXhjlnT hi � bfcmkS XSuSnTfhdb H °S T`Sd jS�dS

� V � � Y��� ^
w`SXS � � fb T`S <��&"�<� %<!<%�% %<� ���= �� �	 ��"��� pfeSd _g

� � Y� ^ V YG � � �� � ^� Y� � [ � � [ � � � ^ � YG � � � ^� Y� � � [ � �� � [ � � [ � � � ^
� � � � �� � �

o`fb jS�dfTfhd fb fdjSm SdjSdT hi hlX n`hfnS hi T`S bfcmkS XSuSnTfhd �� bfdnS T`ShmSXaThXb � � baTfbig T`S 8hqSTSX XSkaTfhdb H
�hTfnS T`aT T`S khdpSbT SkSc SdT fd �]� � fb � �]� ��* V � * � �] � �]�� � � � �� H �fdnS

�] � �]�� � � �� � ammkfSj Th T`S WXhT`SdjfSnr mhkgdhc fak ihX � �]� ��* fb S¤lak Th �� vfT ihkkhw b T`aT � jhSb dhT jSm Sdj hd w`fn` bgccSTXfn pXhlm � fb nhdbfjSXSj ad
SkScSdT hi HRST G� 2� � ���] jSdhTS T`S mSXclTaTfhd w`fn` fb T`S fjSdTfTg hd �G[ ³ [ � � � [� �adj w`fn` c amb � Th � Y� � � ^ ¸ � ihX � � � H �hc fd adj x fXfkkhe `aeS b`hwd T`aT
w`Sd � pXhw b Th fd�dfTgv T`S nhS¹ nfSdT hi San` �qSj chdhc fak fd � ��   SeSdTlakkg
_ Snhc Sb bTa_kS y�{ H o`S ��"&#� ����� �=%<��� 	 �#
=�� <"# 0 � / !� � [ � �" �5� fb jS�dSjab T`S XSblkTfdp mhwSX bSXfSb #

0 V 0 Y� � � ^ V kfc�$% � ��   �
�hc fd adj x fXfkkhe akbh mXheSj T`aT T`fb mhwSX bSXfSb fb bgccSTXfn fd T`S eaXfa_ kSb�� � � adj �� � � bSmaXaTSkgv adj T`aT

0 YG � &�' � G � &( ^ V 0 YG � &�' 1 [ G � &�'3 [ � � � � G � &( 1 [ G � &(3 [ � � � ^
fb blm SX bgccSTXfn v f HS H fi hdS bSTb � � V � � fd T`fb SqmXSbbfhd T`Sd T`S XSbl kT fb
fdjSmSdjSdT hi � � adj � � H¦i wS mlT akk T`S eaXfa_kSb � � S¤lak Th }SXh fd � Y� � � ^ v wS h_Tafd T`S bfdpkSWXhT`SdjfSnr mhkgdhc fak � Y� ^ V � Y� � � ^ H �fc fkaXkg T`S bfdpkS bTa_kS WXhT`Sdt
jfSnr mhkgdhc fak ihX � fb jS�dSj ab 0 Y� ^ V 0 Y� � �^ H �hTfnS T`aT T`S blmSX
bgccSTXg hi 0 YG � &�' � G � &( ^ fcmkfSb T`aT T`S jhl_kS bTa_kS WXhT`SdjfSnr mhkgtdhc fak 0 Y� � � ^ fb ldf¤lSkg jSTSXc fdSj _g T`S bfdpkS mhkgdhc fak 0 Y� ^ y³� v ³�{ H°S w fkk l bS T`S dhTaTfhd 0 Y� � [ � � [ � � � [ �4 � � � [ �� [ � � � [ �) ^ ihX T`S mhkgdhc fak h_tTafdSj _g bSTTfdp � � V � ihX � � * adj �� V � ihX � � + fd T`S bTa_kS mhkgdhc fak
0 Y� � � ^ H¦i � ¢ · aXS Twh maXTfTfhdb v kST · ,� jSdhTS T`S brSw jfapXac hi _hqSb fd · w`fn`aXS dhT fd � v adj kST �· ,� � _S T`S dlc_SX hi _hqSb fd T` fb jfapXac H �hw n`hhbS a
dlc_SXfdp hi T`S dhXT`twSbT Th bhlT`tSabT jfaphdakb fd T`S jfapXac wfT` mhbfTfeS
fdTSpSXb v w`fn` fdnXSabS nhdbSnlTfeSkg iXhc bhlT`twSbT Th dhXT`tSabT H �hX SqacmkS v
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fi · V Y� [ z [ ³^ adj � V YG^ v adj fi T`S _hTThc tkSiT _hq fd · ,� fb fd jfaphdak dlc_SX
z v T`Sd T`S dlc_SXfdp fb pfeSd _g T`S m fnTlXS #

� 
 �
� ~ �
z �

RST Y�� [ �� [ � � � [ �� ^ _ S T`S bS¤lSdnS hi jfaphdak dlc_SXb hi T`S _hqSb fd · ,� w`Sd
T`SbS _hqSb aXS XSaj iXhc Xfp`T Th kSiT adj T`Sd iXhc _hTThc Th Thm H °S T`Sd
kST � ² �� V � �1 ��3 � � � � �� _S T`S mXhjlnT hi T`S nhXXSbmhdjfdp bfcmkS XSuSnTfhdb H�hX T`S brSw b`amS a_heS T` fb pfeSb � ² �� V �� �	 �� �� �� �� �� �� V G ³ ~ 
 z � � � � H
�hTfnS T`aT � ² �� jSmSdjb hd T`S dlc_SXfdp hi T`S jfaphdakb ab wSkk ab T`S jfapXac
· ,� H � T`ShXSc hi � fkkSgv �h nrlbn` v adj �TadkSg yG{ bagb T`aT a m SXclTaTfhd � nad
_S h_TafdSj iXhc a brSw jfapXac fd T` fb wagv fi adj hdkg fi fT fb ��	 "!�<%<=
 v f HS HT`SXS aXS dh fdTSpSXb � � � � £ ihX w`fn` � Y�^ � � Y� ^ � � Y£ ^ H

�SXclTaTfhdb h_TafdSj iXhc jf�SXSdT dlc_SXfdpb hi T`S jfaphdakb fd T`S bac S
jfapXac · ,� jf�SX hdkg _g a b`fiT H ¦d hT`SX whXjb v fi � ² �� fb T`S m SXclTaTfhdnhXXSbmhdjfdp Th T`S dlc_SXfdp w`fn` mlTb T`S _hTThc tkSiT _hq fd jfaphdak dlc_SX
hdS v T`Sd adg hT`SX dlc_SXfdp w fkk pfeS a m SXclTaTfhd hi T`S ihXc G� 2 � ² �� H °S
nad T`SXSihXS jS�dS T`S bTa_ kS WXhT`SdjfSnr mhkgdhc fak ihX adg brSw jfapXac _g
0 ² �� Y� � � ^ V 0 ¶ ¯ Y� � � ^ H¦i T`S brSw jfapXac fb a maXTfTfhd � v adj fi * fb T`S dlc_SX hi T`S jfaphdak
nhdTafdfdp T`S _hq fd fTb lmmSXtkSiT nhXdSX v T`Sd � � fb nakkSj T`S ��"��� "==<"=
	 ��� $�"�<�= � �� � � <�� %����=� <= 	 ��<�<�= * H o`fb mSXclTaTfhd fb pfeSd _g � � Y�^ V
� ¸ �4� ��� ihX G � � � * adj � � Y�^ � � � Y� ¸ G^ ihX � �V * H �hTfnS T`aT * clbT _S
pXSaTSX T`ad hX S¤lak Th T`S kSdpT` hi � v w`fn` fb T`S kaXpSbT dlc_SX � V � Y�^ ihXw`fn` �� fb dhdt}SXh H

¦T ihkkhw b iXhc T`S jS�dfTfhdb T`aT T`S TSXc hi khwSbT ThTak jSpXSS fd a WXhT`SdtjfSnr mhkgdhc fak � Y� � � ^ fb T`S �n`l_SXT mhkgdhc fak � Y� � �� ^ ihX T`S bacS mSXt
clTaTfhd yG�{ H o`fb fcmkfSb T`aT T`S khwSbT TSXc hi 0 � Y� ^ fb T`S �n`lX ildnTfhd
�� Y� ^ y³� v G�{ H ¦d maXTfnlkaX T`S mhkgdhc fakb 0 � ihX akk maXTfT fhdb � aXS kfdSaXkg fdtjSmSdjSdT H °S jS�dS - Th _S T`S kfdSaX bmad hi akk bTa_kS WXhT`SdjfSnr mhkgdhc fakb
ihX WXabbc addfad mSXclTaTfhdb #

- V �� / � 0 � ¢ / !� � [ � � [ � � � [ � � [ �� [ � � �" �
o`fb pXhlm fb T`S c afd h_ � SnT hi bTljg fd T` fb mamSX H �hX SqacmkS v 8hXhkkaXg ~ H~adj o`ShXSc � HGz _Skhw w fkk b`hw T`aT - fb nkhbSj ldjSX clkTfmkfnaTfhd adj T`aTfT nhdTafdb akk bTa_ kS WXhT`SdjfSnr mhkgdhc fakb H

z H ��K����O�N K�����O�
¦d T` fb bSnTfhd wS w fkk fdTXhjlnS bSTteaklSj Ta_kSalq adj lbS T`Sc Th pfeS a

ihXclka ihX bTa_kS WXhT`SdjfSnr mhkgdhc fakb fdjSqSj _g z³Gtaehfjfdp mSXclTaTfhdb H¦i � adj � aXS Twh dhdtScmTg bl_bSTb hi T`S mhbfTfeS fdTSpSXb � v wS w fkk w XfTS
� � � fi c aq Y� ^ � c fd Y�^ v adj � � � fi c aq Y�^ � c fd Y�^ H °S jS�dS a ��� !"#$�%
�"&#�"$ Th _ S a ka_Skfdp hi T`S _hqSb fd a §hldp jfapXac hX brSw jfapXac wfT`�dfTS dhdtScmTg bl_bSTb hi � v bln` T`aT T`S Xhw b aXS wSarkg fdnXSabfdp iXhc kSiT
Th Xfp`T adj T`S nhklcdb bTXfnTkg fdnXSabfdp iXhc Thm Th _hTThc H ° `Sd wS bmSar
a_hlT a Ta_ kSal wS b`akk akwagb c Sad a bSTteaklSj Ta_kSal ldkSbb SqmkfnfT kg bTaTSj
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hT`SXw fbS H o`S b`amS b` Y� ^ hi a Ta_kSal � fb T`S maXTfTfhd hX brSw jfapXac fT fb a
ka_ Skfdp hi H �hX SqacmkS

G ³ z
G ³ ³z�

³ z ~ 


fb a Ta_ kSal hi b`amS Y� [ z [ z^, Y³ [ G^ nhdTafd fdp T`S bSTb �³� v �z [ ~� v �G[ ³� v �
� v�³ [ z [ � �v �G� v adj �³ [ z � w`Sd T`S _hqSb aXS XSaj _hTThc Th Thm adj T`Sd kSiT Th
Xfp`T H � ��� <��"=%"�% �"&#�"$ fb a bSTteaklSj Ta_kSal fd w`fn` San` _hq nhdTafdb a
bfdpkS fdTSpSX HW feSd a Ta_kSal � v kST �� _S T`S chdhc fak fd w`fn` T`S SqmhdSdT hi � � fb T`Sdlc_SX hi _hqSb fd � w`fn` nhdTafd T`S fdTSpSX � H ¦i � fb T`S Ta_ kSal jfbm kagSj
a_heS wS pST �� V � �� ��� � 		 �� � � � � H °S kST �� � jSdhTS T`S ThTak jSpXSS hi T` fb
c hdhc fak v f HS H T`S blc hi T`S naXjfdakfT fSb hi T`S bSTb fd T`S _hqSb hi � H
������� � �	� 
� � �<=
 #� ��"&#� ����� �=%<��� 	 � #
=�� <"# 0 ² �� Y� ^ <� 
 <!�= &
 �� �
� ���$#"

0 ² �� Y� ^ V µ
�

Y�G^ �� �� �² �� � ��
�� ��� �� � �$� <� �!�� "# # ��� !"#$�% �"&#�"$' � �� �� "	 � · ,� �

oh mXheS T`fb mXhmhbfTfhd wS dSSj a XSblkT hi �hc fd adj x fXfkkhe H RST � ] Y� ^ _ST`S jSpSdSXaTS  SnrS akpS_Xa heSX T`S mhkgdhc fak Xfdp � V / y� �[ � � � [ �� { H o`fb fbT`S iXSS abbh nfaTfeS � takpS_Xa pSdSXaTSj _g bgc_hkb  � [ � � � [ ] v c hjlkh XSkaTfhdb
 � � V �  � fi �� � � � � ³ v

 �  �� �  � V  �� �  �  �� � v adj
 �� V � � �

¦i � � �]� � fb a m SXclTaTfhd w fT` XSjlnSj SqmXSbbfhd � V � �1 � � � � �� wS bST  V
 �1 � � �  �� � � ] Y� ^ H o`fb fb fdjSmSdjSdT hi T`S n`hfnS hi a XSjlnSj SqmXSbbfhd H�lXT`SXchXS T`SbS SkSc SdTb  ihX � � �]� � ihXc a _abfb ihX � ] Y� ^ H �hw bST
� Y� ^ V YG¸� ] ^ � � � YG¸�  � ^ �YG¸�  �^ adj � Y� ^ V YG¸�  �^ �YG¸�  � ^ � � � YG¸� ] ^ Ho`Sd a bmSnfak nabS hi T`S T`ShXg jSeSkhm Sj _g �hc fd adj x fXfkkhe y� v �{ fb T`S
ih kkhw fdp H
������� � �� � 
� � ���� �<�=� ��  <= � Y�� ^ � � �� Y� � ^ �� Y� � ^ <� �� � ��"&#� �����  
�=%<��� 	 �#
=�� <"# 0 Y� � [ � � � [ �� ^ � 
� � ���� �<�=� ��  <= � Y�� ^ � � �� Y� � ^ �� Y� � ^
<� 0 Y� � � � [ � � � [ �� ^ �

|S�dS ad <== �� ���=�� hi a maXTfTfhd � Th _S adg _hq hi � bln` T`aT T`S Twh
_hqSb ldjSX adj Th T`S Xfp`T hi fT aXS dhT fd � H �g ad �$��� ���=�� wS w fkk c Sad a_hq hlTbfjS � bln` T`aT T`S Twh _hqSb a_heS adj Th T`S kSiT hi fT aXS fd � H
� ���� �� 
� ����� � �	 � ¦T fb Sdhlp` Th b`hw T`aT 0 ² �� Y� � [ � � � [ �� ^ fb T`S blc hi
T`S bfpdSj chdhc fakb Y�G^ �� �� �² �� � �� ihX Ta_kSalq � wfT` dh fdTSpSXb kaXpSX T`ad
� H

�hw dlc_SX T`S jfaphdakb hi · ,� iXhc bhlT`twSbT Th dhXT`tSabT ab jSbnXf_Sj fdT`S mXSefhlb bSnTfhd adj kST � V . ¨�� / � y© { _ S T`S iXSS �_Skfad pXhlm w fT` hdS
_abfb SkSc SdT ihX San` maXTfTfhd nhdTafd fdp � H ¦c fTaTfdp T`S c ST`hjb hi �hc fd adj
WXSSdS y
{ v wS jS�dS a kfdSaX anTfhd hi � ] Y�^ hd � ab ihkkhw b H ¦i a maXTfTfhd © `ab
ad hlTSX nhXdSX fd T`S � 6T` jfaphdak v T`Sd wS bST  � � y© { V y�©{ w`SXS �© fb h_TafdSj
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_g ajjfdp a _hq Th © fd T`fb nhXdSX H ¦i © `ab ad fddSX nhXdSX fd T`S � 6T` jfaphdak v
adj fi T`S _hq fd T`fb nhXdSX fb dhT nhdTafdSj fd � v T`Sd wS bST  � � y© { V � y©{ H ¦dakk hT`SX nabSb wS bST  � � y© { V � H°S nkafc T`aT fi � � �]� � fb adg mSXclTaTfhd bln` T`aT  � y�{ �V � T`Sd
 � y�{ V y©{ ihX bhc S maXTfTfhd © � � adj � V � ¨�� H o`fb nkafc fb nkSaX fi � Y� ^ � GH
¦i � Y� ^ � ³ v wXfTS � V � � � � w`SXS � Y� � ^ V � Y� ^ � GH �fdnS  � � y�{ �V � wS nad
abblc S _g fdjlnTfhd T`aT  � � y�{ V y© * { ihX bhc S maXTfTfhd © * v adj � � V �¨� �� H ¦Tfb Sdhlp` Th b`hw T`aT © * `ab dh fddSX nhXdSX fd T`S � 6T` jfaphdak H ¦i fT `aj v T`SdT`S _hq fd T`fb nhXdSX whlkj _S hlTbfjS � bfdnS  � � y© * { �V � H �lT T`Sd wS nhlkj wXfTS
� � V � �� � � � �� bln` T`aT � Y� � ^ V � Y� �� ^ ¸ � Y� �� ^ ¸ G adj dh XSjlnSj SqmXSbbfhd ihX � ��nhdTafdb � ��� v � � v hX � �� � H o`fb whlkj c Sad T`aT � V � � � � V � �� � �� v nhdTXajfnTfdpT`aT � Y� ^ � � Y� � ^ H

� bfdp o`ShXSc z H³ fT ih kkhw b iXhc T`S nkafc T`aT T`S nhS¹ nfSdT hi T`S _abfb
SkScSdT y· { fd � Y�� ^ � � �� Y� � ^ � y�{ fb 0 ² �� Y� � [ � � � [ �� ^ H �fdakkgv fT fb Sabg Th fjSdTfig
T`S TSXc b hi � Y�� ^ � � �� Y� � ^ w`fn` TarS y�{ Th y· { w fT` bSTteaklSj Ta_kSalq hd · ,� H
¦d ianT v T`fb mXhjlnT Sqmadjb ab a blc hi TSXc b hi T`S ihXc

Y� �1 � 1 ^ � Y� �3 �3 ^ � � � Y� �� �� ^ �
�Xhc adg bln` TSXc w`fn` nhdTXf_lTSb Th T`S nhS¹ nfSdT hi y· { wS h_Tafd a Ta_kSal
hd · ,� _g �hfdfdp T`S fdTSpSX �� Th T`S bST fd T`S fddSX nhXdSX fd jfaphdak dlc_SX
� � hi T`S maXTfTfhd � � � � � �� � y�{ ihX San` G � � � £ H �

	 �� ��	 � �� � ¦T fb Sabg Th SqTSdj T`S dhTfhd hi bSTteaklSj Ta_kSal Th h_Tafd ihXt
clkab ihX jhl_kS bTa_kS WXhT`SdjfSnr mhkgdhc fakb 0 ² �� Y� � � ^ H o`S c afd mhfdT fbT`aT fdTSpSXb nhXXSbmhdjfdp Th T`S �teaXfa_kSb b`hl kj h nnlmg `hXf}hdTak bTXfm b fd
a bSTteaklSj Ta_kSal w`fkS fdTSpSXb nhXXSbmhdjfdp Th � teaXfa_ kSb b`hlkj ammSaX fd
eSXTfnak bTXfm b H

° `fkS wS `aeS T`S dhTaTfhd hi o`ShXSc z H³ iXSb` fd c fdj v wS b`akk akbh SbTa_kfb`T`S ihkkhw fdp kScca ihX lbS kaTSX H �T ad SaXkg mhfdT fd T`fb mXh� SnT wS abrSj �SXpSg
�hc fd fi T`S bTaTScSdT hi T`fb kScca nhlkj mhbbf_kg _S TXlS v aiTSX w`fn` `S mXheSj
fT fccSjfaTSkgH
���� � � �
 Y�hc fd ^ � ��� � � �]� � &� " 	 ��� $�"�<�= "=% #�� � * � �]� � &� �� �
#�=
 ��� 	 ��� $�"�<�= � 
� �= 0�� Y� � � ^ V 0 Y� � � ^ �
� ���� � �fdnS 0 YG � &�' � G � &( ^ fb blmSXtbgccSTXfn v fT fb Sdhlp` Th mXheS T`aT
0�� Y� � [ � � � [ �� ^ V 0 Y� � � � [ � � � [ �� ^ ihX adg dlc_SX hi eaXfa_kSb � H

�hw � ] Y�^ `ab ad � tkfdSaX alThchXm`fbc w`fn` bSdjb  � Th ]� ��� ihX San`
G � � � � H �fdnS T`fb alThchXm`fbc TarSb � Y�� ^ Th � Y�� ^ adj  Th �� v T`SkScca ihkkhw b iXhc o`ShXSc z H³ H �

� b a bm Snfak nabS wS h_Tafd 0 � ��¨ � Y� � � ^ V 0�  ¯´ � Y� � � ^ V 0 ��¨ Y� � � ^ H
� H � PM�O�J �O�� QJ ��MLQK��

¦d T`fb bSnTfhd wS w fkk mXSbSdT a nhklcd _lcmfdp akphXfT`c ihX bSTteaklSj Ta_t
kSalq adj jSXfeS ad fcmhXTadT _ f� SnTfeS nhXXSbmhdjSdnS iXhc fT H o`fb nhXXSbmhdtjSdnS w fkk _ S T`S c afd fdpXSjfSdT fd T`S mXhhi hi T`S RfTTkSwhhjt� fn`aXjbhd XlkS
ihX bTa_kS WXhT`SdjfSnr mhkgdhc fakb H°S w fkk lbS T`S ih kkhw fdp dhTaTfhd H ¦i � adj � aXS jfb�hfdT bSTb hi fdTSpSXb wS w fkk
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kST � � jSdhTS a bfdpkS _hq nhdTafdfdp T`S ldfhd hi � adj � H ¦i � fb a Ta_ kSal w fT`
� nhklcdb v adj � � jSdhTSb fTb � 6T` nhklcd ihX San` G � � � � v T`Sd wS w fkk w XfTS

� V � � � � � � � �� V Y� � [ � � [ � � � [ � � ^ �

°S bTaXT w fT` T`S ihkkhw fdp jS�dfTfhd H
� �������� 
 �	� RST � � � v �* � � « �� � v adj kST � _S a Ta_kSal w fT` hdkg hdS
nhklcd H °S T`Sd jS�dS a dSw Ta_kSal � ��'� � _g T`S ihkkhw fdp Xl kSb #

� ��'� �
V �

�
fi � � �Y� G^

� ��'� � �
V

�

�
�

fi � � � � �Y�³^

� ��'�
� �
± V

�
�
� ± fi � � � � �Y�z^

� ��'�
�
� V

�
�
� fi � � � � � adj �* �� �Y��^

� ��'�
�

V
� �

fi � � � adj �* �� �Y�~^

� ��'�
�
� V �

� � fi � � � � � adj �* � �Y��^

� ��'�
�

V
� �

fi � � � adj �* � �Y� 
^



� ��		������
�
� �������� ���� ��� 	� �

�
	���� �� ��������� ���� �

o`S w`fTS aXSab fd T`SbS Ta_kSalq fdjfnaTS _hqSb w`fn` aXS kSiT ldn`adpSj _g
T`S hmSXaTfhd H ¦T fb Sabg Th bSS T`aT SqanTkg hdS hi T`S nabSb Y� G^� Y� 
^ w fkk amm kg
Th jS�dS � ��'� � H ¦d T`S XlkSb Y� ³^ Th Y�~^ wS bag T`aT T`S bST � fb �_lcmSj hlT� H

¦i � ¢ � fb adg dhdtScmTg bST v wS SqTSdj T`fb jS�dfTfhd ab ihkkhw b H RST � � �
� � � � � ¡ _ S T`S SkSc SdTb hi � fd fdnXSabfdp hXjSX adj kST Y� ¡ [ �¡ ^ _ S T`S Ta_kSal
� ¡ ��'� � #

� ¡ ��'� � V
�¡

� ¡
 SXS �¡ fb T`S bST fd T`S bfdpkS _hq fd T`S bSnhdj nhklcd H ¦i � ¡ ��'� � `ab hdkg hdS
nhklcd v wS kST �¡ _ S T`S ScmTg bST H 8hdTfdlS _g bSTTfdp Y� � [ � � ^ V Y� � ����' �� 1
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� � � V � ��% � H o`fb jS�dSb T`S mXhjlnT hi a hdSt_hq Ta_kSal w fT` a hdSt
nhklcd Ta_kSal H �hTfnS T`aT fi � `ab � _hqSb v T`Sd T`S b`amS hi � � � fb hdS hiYG���^ v Y³ [ G���^ v hX Y³ [ G� ^ v w`SXS G� cSadb a bS¤lSdnS hi � hdSb H �hTfnS akbh T`aT
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°S w fkk nhdTfdlS _g jS�dfdp T`S mXhjlnT hi a dhdtScmTg bST � wfT` adg Ta_kSal
� V Y� � [ � � [ � � � [ � � ^ H � ac Skgv bST Y� �� [ � � ^ V � � � � adj Y� �� [ � � ^ V � ��� � � � ihX³ � � � � H ¦i a mXhjlnT � ��� � � � `ab hdkg hdS nhklcd ihX bhc S � v wS kST � �� _ S T` fbmXhjlnT adj bST � �� V �� ihX � � � adj �� V � H °S T`Sd jS�dS � � � Th _S T`S
Ta_kSal w`hbS � 6T` nhklcd fb � �� ihX G � � � � H ¦i �� �V � wS ilXT`SXchXS ajj ad
� ¸ G 6bT nhklcd w fT` hdS _hq nhdTafdfdp T`fb bST #
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� ���� � �lmmhbS � wab _lcmSj hlT hi _hq dlc_SX � fd � � v nhldTSj iXhc T`S Thm H
o`Sd bfdnS Y� � [� � ^ fb a Ta_kSal v � fb kSbb T`ad hX S¤lak Th T`S bST fd _hq dlc_SX
� fd � � H o`fb fcmkfSb T`aT T`S � 6T` _hq hi � �� fb S¤lak Th T`S � 6T` _hq hi � � ihX akk
� � � H �hX � � � v T`S � 6T` _hq hi � �� nad nhdTafd SkSc SdTb iXhc T`S � 6T` _hq hi � �
adj iXhc � H �fdnS _hT` hi T`SbS bSTb aXS kaXpSX T`ad hX S¤lak Th T`S � 6T` _hq fd � �� vT`fb b`hw b T`aT Y� �� [� �� ^ fb a Ta_kSal H �

oh n`Snr T`aT T`S mXhjlnT � �� jS�dSj a_heS fb a Ta_kSal v fT fb Sdhlp` Th abblc S
T`aT � V Y� � [� � ^ `ab hdkg Twh nhklcdb H RST � � V c fd Y� ^ adj � �� V � ª �� � �v adjbST Y� ��� [ � ��^ V � �� � � � adj Y� ��� [ � ��^ V � �� � � � H o`Sd bST Y� �� [ � �^ V � � ���' �� � ��� adj
Y� �� [ � �^ V � � ���( �� � ��� H o`Sd � � � � V Y� �� [ � ^ w`SXS � V � �� « � � v adj � � � � V
Y� �� [ � �� « � � ^ H °S clbT b`hw T`aT Y� �� [� �� ^ fb a Ta_kSal H

�g fdjlnTfhd wS nad abblc S T`aT Y� ��� [ � ��� ^ fb a Ta_kSal H ¦i � � ���' �� � ��� fb jS�dSj
_g Y��^ hX Y� 
^ T`Sd T`S c aqfc ak SkScSdTb fd T`S _hqSb hi � �� adj � ��� aXS S¤lak v
adj bfdnS � � fb ScmTg wS `aeS � �� V � ��� H o`fb c arSb fT nkSaX T`aT Y� �� [ � �� ^ fb aTa_kSal H �T`SXw fbS wS `aeS � � ���' �� � ��� V � � �� ��� fd w`fn` nabS Y� �� [ � �� ^ fb a Ta_kSal
_g RScca � H³ H|S�dS a ���� ���<	 Th _ S a brSw b`amS Y_STwSSd Twh maXTfTfhd b^ w`fn` `ab aTchbT hdS _hq fd adg Xhw hX nhklcd H ¦T T`Sd ihkkhw b iXhc hlX SaXkfSX h_bSXeaTfhdb
XSpaXjfdp T`S b`amS hi a mXhjlnT hi a bST w fT` a hdStnhklcd Ta_kSal v T`aT T`S b`amS
hi � � � jf�SXb iXhc T`aT hi � _g a Xhhr bTXfm H

�hw kST � _S a Ta_kSal w fT` hdS nhklcd adj kST � _S adg Ta_kSal H �lmmhbS T`S_hqSb hi � nhdTafd T`S bSTb � � [ � � [ � � � [ �� v XSaj iXhc Thm Th _hTThc H °S T`Sd jS�dS
T`S mXhjlnT hi � adj � Th _ S T`S Ta_kSal � � � V �� � Y� ��� � Y� � � � � � Y� � � � ^ � � � ^^ H������� 
 �� � ¦T fb dhT mhbbf_kS Th SqTSdj T`fb mXhjlnT Th ad abbh nfaTfeS mXhjlnT
hd akk bSTteaklSj Ta_kSal H ¦d ianT v fi T`fb wab mhbbf_kS wS whlkj `aeS
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w`fn` fb hi nhlXbS wXhdp H

¦d T`S ih kkhw fdp kSccab wS b`akk bTljg T`S b`amS hi a mXhjlnT � � � H
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� ���� � �hTfnS aT �XbT T`aT c fd Y� � ^ � �� v w`fn` ihkkhw b jfXSnTkg iXhc |S�dfTfhd � HGH�fdnS akk hi T`S fdTSpSXb fd �� nhc S iXhc � � v fT bl¹ nSb Th b`hw T`aT akk fdTSpSXbiXhc � � w`fn` aXS � c fd Y� � ^ aXS akbh bTXfnTkg pXSaTSX T`ad � � HRST £ _ S T`S dlc_SX hi T`S _hq fd � � YnhldTSj iXhc T`S Thm^ w`fn` nhdTafdbc aq Y� � ^ H o`SXS aXS T`Sd Twh mhbbf_fkfTfSb H � fT`SX c aq Y� � ^ fb T`S kaXpSbT SkSc SdT fd
T`fb _hq hi � � v fd w`fn` nabS akk fdTSpSXb fd � � clbT nhcS iXhc T`S _hqSb G T`Xhlp`£ hi � H �lXT`SXchXS v T`S _hqSb fd � � bTXfnTkg _ Skhw T`S £ 6T` _hq nhdTafd T`S bac SbSTb ab T`S nhXXSbmhdjfdp _hqSb hi � v bh T`Sg aXS bTXfnTkg pXSaTSX T`ad � � H �fdnS
T`SbS aXS akbh T`S hdkg _hqSb T`aT nad _S pXSaTSX T`ad hX S¤lak Th c fd Y� � ^ v T`SbTaTSc SdT ih kkhw b fd T`fb nabS H
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�T`SXw fbS c aq Y� � ^ fb dhT T`S kaXpSbT SkSc SdT fd T`S £ 6T` _hq hi � � v w`fn` fcmkfSb
T`aT akk fdTSpSXb fd � � nhc S iXhc T`S _hqSb G T`Xhlp` £ � G fd � H �fdnS T`S fdTSpSXbfd � � w`fn` aXS bTXfnTkg pXSaTSX T`ad caq Y� � ^ akk nhcS iXhc T`S £ 6T` _hq fd � hX
iXhc _hqSb _ Skhw T`fb _hq v T`S bTaTSc SdT fb akbh TXlS fd T`fb nabS H �
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� ���� � �lmmhbS T`S bhlT`SXdchbT _hq hi � � h nnlXb fd nhklcd � H o`Sd kST � _S
T`S Ta_kSal nhdbfbTfdp hi T`S kSiTc hbT � � G nhklcdb hi � adj kST � _S T`S XSbT hi
� H °S w fkk w XfTS � V Y� [ � ^ Th fdjfnaTS T`fb H �fc fkaXkg wS kST Y� � [ � � ^ V � � � �adj Y�� [ �� ^ V � � � � � v f HS H � � adj � � aXS T`S kSiTc hbT � � G nhklcdb hi T`SbS
mXhjlnTb H � fdakkg bST �� V � � � � adj �� V �� � � � H °S T`Sd `aeS � � V Y� � [ � � ^ adj
� � V Y�� [ �� ^ H�fdnS �� `ab hdS chXS _hq fd T`S �XbT nhklcd T`ad � v T` fb _hq hi �� clbTnhdTafd a bl_bST hi � � H �fdnS � � � � � _g RScca � H� v T`fb cSadb T`aT �� V �� � ��nhdbfbTb hi � � w fT` �� aTTan`Sj _Skhw T`S �XbT nhklcd YhX �� V �� fi �� fb ScmTg^ H
o`S kScca ihkkhw b iXhc T`fb H �

¦T ih kkhw b fccSjfaTSkg iXhc T`fb kScca T`aT T`S b`amS hi a mXhjlnT � � � ajjb
a eSXTfnak bTXfm Th T`S b`amS hi � v _lT chXS jSTafkSj fdihXc aTfhd nad _S h_TafdSj H
� b a_heS v kST � � [ � � [ � � � [ �� _S T`S bSTb nhdTafdSj fd T`S _hqSb hi � iXhc Thm Th
_hTThc H �ST �* V � adj � � V � � � � ��� ihX G � � � � H RST � � V b` Y� � ^, b` Y� ���^_ S T`S Xhhr bTXfm _ STwSSd T`S b`amSb hi � � adj � ��� v adj kST � V b` Y� � � ^, b` Y� ^_ S T`S ldfhd hi T`SbS Xhhr bTXfm b H o`Sd RScca � H~ bagb T`aT T`S � � bmkfT � lm fdTh
jfb�hfdT bSpcSdTb Xlddfdp iXhc dhXT` Th bhlT` H
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|S�dS T`S �' ��" &�' �� hi � Th _ S T`S _hqSb T`aT aXS dhT T`S lmmSXtXfp`T _hqhi adg Xhhr bTXfm � � H o`SbS _hqSb aXS c aXrSj w fT` a nXhbb fd T`S a_heS m fnTlXS H
o`SXS aXS SqanTkg �� � � � SqTXa _hqSb fd � v adj aT chbT hdS fd San` nhklcd hi � H�lXT`SXchXS v fi a nhklcd hi � `ab ad SqTXa _hq T`Sd fT fb T`S dhXT`SXdchbT hdS H|S�dS nhk Y� [ � ^ Th _ S T`S bST hi nhklcdb hi � w`fn` nhdTafd ad SqTXa _hq H o`SXhhr bTXfmb � � aXS T`Sd ldf¤lSkg jSTSXc fdSj _g � adj T`fb bST H ¦d w`aT ihkkhw b wSb`akk bSS T`aT fi � fb a bST adj � fb a Ta_kSal v T`Sd � adj � nad _S XSnheSXSj iXhc
T`SfX mXhjlnT � � � fi hdS rdhw b T`S b`amS hi � H � b a nhdbS¤lSdnS wS bSS T`aT �
adj � aXS ldf¤lSkg jSTSXc fdSj _g T`SfX mXhjlnT � � � v T`S b`amS hi � v adj T`S bSTnhk Y� [ � ^ H°S w fkk bTaTS T`fb a _ fT b`aXmSX H W feSd a eSXTfnak bTXfm � adj a dhdtdSpaTfeSfdTSpSX Z � � v kST � � Y� ^ _ S T`S bST hi akk bSTb hi T`S dhdtScmTg nhklcdb hi � w`fn`
`aeS naXjfdakfTg Z adj aehfjb T`S kabT nhklcd hi � H ¦i ± Y� ^ fb T`S dlc_SX hi dhdt
ScmTg nhklcdb hi � T`Sd � � Y� ^ `ab naXjfdakfTg �� �� ���� � H RST 	� _ S T`S bST hi akk
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bSTteaklSj Ta_kSalq hi b`amS � H °S T`Sd `aeS a c am
Y� HG^ 	 ��� � 2 	� �� �

²
	 ² 2 � �² �� ��� Y· ,�^

w`fn` TarSb Y� [ � ^ Th T`S mafX Y� � � [ nhk Y� [ � ^^ fd T`S bST 	 ² 2 � �² �� ��� Y· ,�^ w`SXS· V b` Y� � � ^ H o`S jfb�hfdT ldfhd fb heSX akk maXTfT fhdb · nhdTafdfdp � bln` T`aT
· ,� fb a eSXTfnak bTXfm H ¦d T`S XScafd fdp maXT hi T`fb bSnTfhd wS w fkk nhdbTXlnT ad
fdeSXbS Th T`fb c am v T`lb mXhefdp T`S ihkkhw fdp H
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¦d hXjSX Th nhdbTXlnT T`S fdeSXbS c am hi Y� HG^ wS w fkk jS�dS a XSeSXbS nhklcd
_lcmfdp akphXfT`c ihX bSTteaklSj Ta_kSalq H °S bTaXT w fT` T`S ih kkhw fdp jS�dfTfhd H
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°S SqTSdj T`fb jS�dfTfhd Th Ta_kSalq Y� [ � ^ w`SXS � ¢ � fb adg dhdtScmTg bST
hi fdTSpSXb ab ihkkhw b # RST � � � � � � � �¡ _S T`S SkSc SdTb hi � fd fdnXSabfdp hXjSX HRST Y� � [� � ^ V � (� Y� [ � � ^ adj Y� � [� � ^ V � ( ��1 Y� ��� [ � � ^ ihX ³ � � � £ H o`Sd wS
bST � (� Y� [ � ^ V Y� [� ¡ ^ w`SXS � V � � « � � � « � ¡ H ¦i �* ¢ � fb a bST v wS w fkk w XfTS� (� Y� [ � ^ V �� �� �(� � Y� [ � ^ H �fdakkg wS bST � Y� [ � ^ V � * Y� [ � ^ H
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� ���� � �lmmhbS aT �XbT � � � fb a bfdpkS fdTSpSX v adj kST � � � V Y� � [ � ^ H o`Sd _g
T`S jS�dfTfhd hi � Y� � [ � ^ v T`S c fd fc ak SkScSdT hi � wfkk _lcm hlT � iXhc � � v aiTSXw`fn` T`S XScafd fdp SkSc SdTb hi � wfkk _S ajjSj Th T`S bac S _hq ab T`S c fdfc ak
SkScSdT wSdT fdTh H o`fb XSnheSXb T`S Ta_kSal � H

¦i � `ab chXS T`ad hdS SkScSdT v kST � � V c fd Y� ^ adj � � V � ª �� � � v adj wXfTS
� � � � V Y� � [ �� ^ adj � � ��'3 � � V Y� � [ � � ^ H o`Sd � � � V Y� � [ � ^ w`SXS � V � � « �� H
�g fdjlnTfhd wS nad abblc S � Y� � [ �� ^ V Y� � [� ^ H o`SXS aXS Twh nabSb Th nhdbfjSX H

� fT`SX � � V � H ¦d T`fb nabS � � fb h_TafdSj iXhc � � _g �hfdfdp � � Th T`S _hq
nhdTafdfdp c fd Y� � ^ H o`fb c Sadb T`aT fi � Y� � [ c fd Y� � ^^ V Y� � [� � ^ T`Sd wS `aeS� Y� � [ c fd Y� � ^^ V Y�� � � « � � [� � ^ H o`fb mXheSb T`aT � Y� � [ � ^ V Y� [� ^ fd T`fb nabS H

�T`SXw fbS wS `aeS � � �V � v fd w`fn` nabS Y� � [ � � ^ V � � � � � H °S T`Sd rdhwT`aT � Y� � [ � � ^ V Y� � [� � ^ H �fdnS � Y� � [ �� ^ V Y� � [� ^ v fT fb Sdhlp` Th b`hw T`aT� Y� � [ � � ^ V � (1 Y� � [ �� ^ H  SXS fT fb Sdhlp` Th n`Snr T`aT dhdS hi T`S XlkSb Y��^ hXY�~^ aXS lbSj Th jS�dS �� �� �(1 � Y� � [ c fd Y�� ^^ H �lT bfdnS c fd Y� � ^ fb _lcmSj hlT
w`Sd � Y� � [ c fd Y�� ^^ fb ihXc Sj v T` fb whlkj fcmkg T`aT c fd Y� � ^ adj c aq Y� � ^ aXSfd T`S bac S _hq hi � � H o`fb nhdTXajfnTb T`S ianT T`aT � � fb _lcmfdp � � _lT dhT
c fd Y� � ^ hlT w`Sd clkTfmkfSj Th � � H

o`S mXhhi hi T`S bSnhdj bTaTSc SdT fb bfc fkaX adj kSiT Th T`S XSajSX H �

oh XSnheSX T`S ianThXb hi a mXhjlnT � � � w`fn` ajjb Twh _hqSb Th T`S b`amS hi
� v wS nhdTfdlS w fT` T`S ihkkhw fdp jS�dfTfhd H
� �������� 
 �	� � RST � V Y� [ � ^ _ S a Ta_kSal w fT` aT kSabT Twh _hqSb fd T`S �XbTnhklcd adj hdS _hq fd bSnhdj nhklcd H �lmmhbS � Y� [ � ^ `ab T`S ihXc

Y� H³^ � Y� [ � ^ V ��� [ �
�

������ �

o`Sd wS jS�dS � � Y� [ � ^ ab ihkkhw b #

� � Y� [ � ^ V ��� « � [
�

���� fi � �¢ �Y| G^

� � Y� [ � ^ V ��� [
� �

���� fi � ¢ �Y|³^
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 �		� ��� � &� " �=� ��#$�= �"&#�"$ � <�� � &�' �� "=% #�� � ¢ � &� " ���
�$�� �� "� � � � � "� �� "	 � Y³ [ G� ^ � 
� �= � � Y� � � ^ V Y� [� ^ � � <� <#"� #
	 <� � <� "
�"&#�"$ �� �� "	 � Y³ [ G� ^ "=% � � Y� ^ V Y� [� ^ 	 �� �= � � "� � &�' �� "=% � � � V � �

� ���� � �hTfnS aT �XbT T`aT fi � �� `ab b`amS Y³ [ G� ^ T`Sd c aq Y� ^ �� clbT _ S jS�dSj
_g hdS hi T`S XlkSb Y� G^ hX Y� ³^ H RST � � ¢ � _S T`S kaXpSbT bl_bST hi T`S ihXc
� � y£ [� y bln` T`aT dhdS hi T`S XlkSb Y�z^� Y�~^ aXS lbSj fd T`S jS�dfTfhd hi � � �� vadj kST � � V � ª � � H o`S kScca fb Sabg Th mXheS fi � � fb ScmTgv bh wS w fkk abblc S
� � �V � H RST � � � � V Y� � [ �� ^ adj � � � � � V Y� � [ � � ^ H o`Sd � � � V Y� � [ � ^ w`SXS
� V � � « �� H �lXT`SXchXS wS `aeS � Y� � [ � � ^ V Y� � [ � � ^ _g RScca � H� H o`SXS aXS
Twh nabSb Th nhdbfjSX H� fXbT blmmhbS c aq Y� � ^ � � fb jS�dSj _g Y� G^ H o`Sd � � fb S¤lak Th � wfT` � �aTTan`Sj fd a dSw _hq aT T`S _hTThc v adj �� fb ScmTgH o`fb c Sadb T`aT � � � V
Y� � [ � � ^ v bh � Y� � � ^ V Y� � [ � � ^ H �g XlkS Y| G^ wS T`SXSihXS `aeS � � Y� � � ^ V
Y� � « � � [� ^ ab nkafc Sj H

�T`SXw fbS c aq Y� � ^ � � fb jS�dSj _g Y� ³^ H ¦i T`S _hTThc _hq hi � nhdTafdb
� « � wfT` � � caq Y� � ^ � � v T`Sd �� V � adj � � fb h_TafdSj _g XSchefdp � iXhc
T`S _hTThc _hq hi � adj aTTan`fdp � � fd a dSw _hq _Skhw fT H ¦T ihkkhw b T`aT� ( 1 Y� � [ � � ^ V Y� � [� � ^ w`SXS � � fb h_TafdSj iXhc � _g chefdp T`S SkScSdTb hi �
iXhc T`S _hTThc _hq Th a dSw _hq _Skhw fT H °S nhdnkljS T`aT � Y� � � ^ V Y� [� � ^ vbh � � Y� � � ^ V Y� [� ^ _g Y|³^ H

o`S mXhhi hi T`S bSnhdj bTaTSc SdT fb bfc fkaX adj kSiT Th T`S XSajSX H �

�hw kST � _S a Ta_kSal hi b`amS · adj kST � � · _S a mXhmSX bl_maXTfTfhd bln`
T`aT · ,� fb a Xhhr bTXfm H °S w fkk T`Sd mXhjlnS a Ta_kSal � � hi b`amS � adj a bST
� ¢ � bln` T`aT � � � � V � H°XfTS � V Y� � [� � [ � � � [� ¡ ^ w`SXS � � fb T`S � 6T` nhklcd v adj blmmhbS T`S lmmSXt
Xfp`T _hq hi · ,� fb fd nhklcd � H RST � �� _S T`S XSblkT hi XSchefdp T`S _hTThc _hqiXhc �� v adj kST �� _S T`S bST iXhc T`fb XScheSj _hq H �hw ihX San` � V � � G[ � � � [ GvwS jS�dS

Y� � [� �� ^ V �� Y� � [ � �� � ^ fi · ,� jhSb dhT `aeS a _hq fd nhklcd � �� � Y� � [ � �� � ^ fi · ,� `ab a _hq fd nhklcd � H
°S T`Sd bST � V � � adj � � V Y� �� [ � � � [ � �� [ ���� [ � � � [� ¡ ^ H � aXplc SdT bfc fkaX Th
T`S mXhhi hi RScca � H³ b`hw b T`aT � � fb a Ta_kSal v adj _g jS�dfTfhd T`S b`amS hi
� � fb � H �lXT`SXchXS v fT ih kkhw b iXhc RScca � H� adj RScca � HGG T`aT � � � � V � H°S kST � ² �� # 	 ² �� 	 � 2 	� _ S T`S c am jS�dSj _g � ² �� Y� ^ V Y� [ � �^ H
� ���� �� 
� ����� � ��� ¦T ihkkhw b iXhc RScca � H� adj RScca � HGG T`aT T`S c amb� ² �� jS�dS ad fdeSXbS Th T`S c am hi Y� HG^ w`Sd � V GH ¦i � � ³ adj Y� [ � ^ �
	 ² 2 � �² �� ��� Y· ,�^ fb adg SkSc SdT v T`SXS aXS ldf¤lS Xhhr bTXfmb � � [ � � � [ �� w`fn`
bmkfT T`S eSXTfnak bTXfm � V · ,� lm fdTh jfb�hfdT fdTSXeakb iXhc dhXT` Th bhlT` v bln`T`aT � nhdTafd b T`S nhklcdb hi T`S SqTXa _hqSb fd � H o`Sd bST Y� � [ � � ^ V � �� Y� ^
adj Y� � [ � � ^ V � �� Y� �� � ^ ihX � V � � G[ � � � [ G v adj kST � � 	 ��� � _S T`S nhklcd
w`hbS � 6T` _hq nhdTafdb � � H �d aXplcSdT bfc fkaX Th T`S mXhhi hi RScca � H� b`hw bT`aT � � � � � � � �� w`fn` fcmkfSb T`aT � fb a Ta_ kSal H � fdakkg RScca � H� adj
RScca � HGG b`hw T`aT T`S c am Y� [ � ^ �� Y� [ � � ^ pfeSb ad fdeSXbS Th Y� HG^ H �

	 �� ��	 
 �	� � � kT`hlp` wS `aeS brfmm Sj bhc S jSTafkb hi T`S mXhhi hi o`ShXSc � H� vT`S aXplc SdTb pfeSd `SXS jh bl¹ nS Th SbTa_kfb` T`aT T`S c am hi Y� HG^ fb fd� SnTfeS H ¦d
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bTSaj hi w XfTfdp jhwd mXhhib hi T`S XSc afdfdp bTaTSc SdTb v hdS nad akbh lbS RSdaXT 6b
mXhhi hi 8hXhkkaXg � H
 yG�{ Th jSjlnS T`aT T`S Twh bSTb fd Y� HG^ `aeS T`S bac S dlc_SX
hi SkSc SdTb Yw`fn` fb �dfTS fi wS hd kg nhdbfjSX Ta_kSalq nhdTafdfdp fdTSpSXb _ STwSSd
G adj � ihX adg � � G^ H
~ H �K���� LMK��JNQ�P� �M��JM� Q��� QJ JMJ�PM��OK�KQ�� ��LQ�����
¦d T`fb bSnTfhd wS jS�dS bTa_kS WXhT`SdjfSnr mhkgdhc fakb fd dhdtnhcclTaTfeS

eaXfa_kSb adj b`hw T`aT T`Sg bmad a nhcclTaTfeS Xfdp H � b a nhdbS¤lSdnS wS h_Tafd
ad SqmkfnfT R fTTkSwhhjt� fn`aXjbhd XlkS ihX clkTfmkgfdp WXhT`SdjfSnr mhkgdhc fakb
hi WXabbc addfad mSXclTaTfhdb H�hkkhw fdp y� v 
{ v wS jS�dS T`S #��"# 	 #"��<� "#
 �&�" Th _ S T`S iXSS abbh nfaTfeS
/ takpS_Xa � fd eaXfa_kSb  � [  � [ � � � v c hjlkh T`S XSkaTfhdb

 � � V �  � fi �� � � � � ³ v
 �  �� �  � V  �� �  �  � v adj

 �� �  �  �� � V  �� �  �� �  � �
°S b`akk whXr fd T`S nhcmkSTfhd �� hi � w`fn` nhdbfbTb hi ihXc ak mhwSX bSXfSb fd
T`SbS eaXfa_ kSb HRST � _S a bSTteaklSj Ta_kSal H °S jS�dS T`S Ynhklcd^ � ��% hi � Th _ S T`S
bS¤lSdnS � Y� ^ hi T`S fdTSpSXb nhdTafdSj fd fTb _hqSb w`Sd T`SbS aXS XSaj iXhc
_hTThc Th Thm adj T`Sd iXhc kSiT Th Xfp`T H o`S fdTSpSXb w fT`fd a bfdpkS _hq aXSaXXadpSj fd fdnXSabfdp hXjSX H o`S whXj hi T`S Ta_kSal jfbmkagSj fd T`S bTaXT hi�SnTfhd z fb Y³ [ z [ ~ [ G[ ³ [ 
 [ ³ [ z [ � [ G [ ³ [ z^ H¦i � `ab whXj � Y� ^ V Y�� [ �� [ � � � [ �� ^ v T`Sd wS kST � _S T`S dhdtnhcclTaTfeS
chdhc fak � V  �1  �3 � � � �� � � H ¦T fb dhT `aXj Th bSS T`aT hdS pSTb T`S bac S
chdhc fak fi T`S _hqSb hi � aXS XSaj iXhc kSiT Th Xfp`T �XbT adj T`Sd iXhc _hTThcTh Thm v _lT wS b`akk dhT dSSj T`fb ianT H ¦i · ,� fb adg brSw jfapXac wS T`Sd jS�dS
a bTa_ kS WXhT`SdjfSnr mhkgdhc fak fd T`S eaXfa_kSb  � _g

0 ² �� Y ^ V µ
�

Y�G^ �� �� �² �� � � � ��

w`SXS T`fb blc fb heSX akk Ta_kSalq � hi b`amS · ,� H¦i � fb a hdStnhklcd Ta_kSal adj � fb adg Ta_kSal v hdS c ag Sabfkg eSXfig iXhc
|S�dfTfhd � HG T`aT � � � V � �� fd � H �Xhc o`ShXSc � H� wS T`SXSihXS h_Tafd adhdtnhcclTaTfeS eSXbfhd hi RSdaXT 6b � fSXf Xl kS H
���� � � �	� �� � <� "=
 	 "��<�<�= "=% � � G "= <=��
 ��	 �� �=

0 ��� � Y ^ � 0 � Y ^ V µ
²
Y�G^ �² �� ��� �± Y· ,�^ � G

�· ,� � � � 	 0 ² Y ^
� �#%� <= �� 	 �� � �$� <� �!�� "# # 	 "��<�<�=� · � � �$�� �� "� · ,� <� " !���<�"# ���<	 �

� �XbT nhdbS¤lSdnS hi T`fb fb T`aT T`S SkSc SdTb 0 ��� � Y ^ ihX � � G nhcclTS fd �� H
�hw kST � V . � / � 0 � Y ^ _S T`S bmad hi T`S mhkgdhc fakb 0 � Y ^ ihX akk maXTfTfhdb
� v adj kST �� ¢ �� _S fTb nhcmkSTfhd v nhdbfbTfdp hi akk fd�dfTS kfdSaX nhc_fdaTfhdb hiT`S 0 � Y ^ H
���� � � �� � 
� � 
 ��$	 �� ��=�<��� �� "# # � ��� "# 	 �� �� ���<�� <= �� � 	 �#
=�� <"#�
0 ��� � Y ^ � �� � � G � �= 	 "��<�$#"� �� <� " ���� $�"�<!� �$&�<=
 �� �� �
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� ���� � RST � � � _S adg mhbfTfeS fdTSpSX H ¦T fb Sdhlp` Th b`hw T`aT ihX adg maXTfTfhd
� T`SXS Sq fbTb a mhkgdhc fak �� Y ^ � / �0 ��� � Y ^��5� bln` T`aT 0 � Y ^ � �� Y ^ fb a
kfdSaX nhc_fdaTfhd hi WXhT`SdjfSnr mhkgdhc fakb 0 ¨ Y ^ ihX maXTfTfhd b © hi kSdpT`
� Y© ^ � � H|S�dS a maXTfak hXjSX hd maXTfTfhdb _g wXfTfdp © � � fi © � � �� v hX © � V �� adj
� Y© ^ � � Y�^ H �hTfnS T`aT pfeSd a maXTfTfhd � T`SXS aXS hd kg �dfTSkg c adg maXTfTfhdb
© bln` T`aT © � � adj � Y© ^ � � H°S b`akk mXheS T`aT T`S mhkgdhc fakb � � Y ^ Sq fbT _g fdjlnTfhd hd T`fb hXjSX H �fdnST`S bcakkSbT maXTfTfhdb � `aeS hdkg hdS nhklcd v T`S Sq fbTSdnS hi � � Y ^ fb nkSaX ihX
T`SbS maXTfTfhdb H RST � V Y�� [ � � � [ �� ^ _ S a maXTfTfhd hi kSdpT` � � � adj abblc S
T`aT �¨ Y ^ Sq fbTb ihX akk © � � H RST � V Y�� � G[ � � � [ �� � G^ _S T`S maXTfTfhd h_TafdSj
_g XSchefdp T`S �XbT nhklcd hi � H o`Sd � � � H �g RScca ~ HG wS ilXT`SXchXS
`aeS

0 � Y ^ V 0 ��� � Y ^ � 0 � Y ^ � µ
²¬�

Y�G^ �² �� ��� �± Y· ,�^ � G
�· ,� � � � 	 0 ² Y ^

w`SXS T`S blc fb heSX akk maXTfTfhd b · mXhm SXkg nhdTafdfdp � bln` T`aT · ,� fb a
eSXTfnak bTXfm H �hTfnS T`aT adg bln` maXTfTfhd · ihX w`fn` �· ,� � � � clbT baTfbig· � � H °S nad T`SXSihXS jS�dS

� � Y ^ V 0 ��� � Y ^ � �� Y ^ � µ
²¬�

Y�G^ �² �� ��� �± Y· ,�^ � G
�· ,� � � � 	 � ² Y ^ �

o`fb �dfb`Sb T`S mXhhi H �

o`S kScca b`hw b T`aT adg mXhjlnT 0 � Y ^ �0 ¨ Y ^ fb ad SkSc SdT hi �� v bh wS c ag
wXfTS
Y~ HG^ 0 � Y ^ � 0 ¨ Y ^ V µ

²
±²�¨ 0 ² Y ^

w`SXS T`S nhS¹ nfSdTb ±²�¨ aXS fdTSpSXb H �hTfnS T`aT T`fb kfdSaX nhc_fdaTfhd nhlkj
_ S fd�dfTS H°S bag T`aT a bS¤lSdnS hi mhbfTfeS fdTSpSXb � V Y�� [ �� [ � � � [ �� ^ `ab ��=��=�
Y±� [ ±� [ � � � [ ±� ^ fi � nhdbfbTb hi ±� G 6b v ±� ³ 6b v adj bh hd lm Th ±� � 6b H ¦i T`S nhdTSdThi San` bl_bS¤lSdnS Y�¡ [ � � � [ �� ^ hi � fb a maXTfTfhd v T`Sd � fb nakkSj a ��!���� #"��<��
� ��%H �hw fi · V Y·� [ � � � [ ·4 ^ fb a maXTfTfhd v wS jS�dS  ² V  ²�4 � � �  ²3�  ²1� � � H
���� � � �� � � ��;$�=�� � V Y�� [ �� [ � � � [ �� ^ <� " ��!���� #"��<�� � ��% � <�� ��=��=�
· <� "=% �=#
 <�  �1 �3 � � �  �� V  ² <= � �
� ���� � ¦i � fb a XSeSXbS kaTTfnS whXj v T`Sd T`S XSnTf�naTfhd hi � fd T`S mkanTfn
c hdhfj fb T`S bSc fbTadjaXj §hldp Ta_kSal � Y· ^ hi b`amS · fd w`fn` akk _hqSbfd Xhw � nhdTafd T`S fdTSpSX � yG� v RScca ~ HG{ H o`fb fcmkfSb T`aT T`S fjSdTfTg
 �1 �3 � � � �� V  ² `hkjb SeSd w fT` T`S wSarSX XSkaTfhdb hi T`S mkanTfn akpS_Xa H

�d T`S hT`SX `adj v fi  �1 �3 � � �  �� V  ² T`Sd hdS nad h_Tafd T`S bS¤lSdnSY* ²� [ � � � [ ³²3 [ G²1 ^ iXhc � _g XSm kanfdp bl_bS¤lSdnSb fd T`S ihkkhw fdp wagb #
Y� [ � ^ � Y� [ �^ fi �� � � � � ³

Y� [ � ¸ G[ �^ � Y� ¸ G[ � [ �^
Y� ¸ G[ � [ � ¸ G^ � Y� ¸ G[ � ¸ G[ �^

�fdnS akk hi T`SbS cheSb mXSbSXeS XSeSXbS kaTTfnS whXjb v � clbT _ S a XSeSXbS kaTTfnS
whXj w fT` nhdTSdT · H �
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¦i � adj © aXS maXTfTfhdb v wS kST � � © _S T`S brSw jfapXac h_TafdSj _g mlTTfdp
� adj © nhXdSX Th nhXdSX ab b`hwd #

� � © V
©

�

������� � �
 � 
� � ���� �<�=� ±²�¨ <� �;$"# �� Y�G^ �² �� �� �� �¨ � �<� �� �� � =$� &�� ��
��� !"#$�% �"&#�"$' � �� �� "	 � � � © �$�� �� "� � Y� ^ <� " ��!���� #"��<�� � ��% � <��
��=��=� · �
� ���� � �TaXT _g dhTfnfdp T`aT T`S hdkg Ta_kSal hi b`amS · w`hbS whXj fb a XSeSXbS
kaTTfnS whXj fb T`S Ta_kSal � Y· ^ H ¦T ihkkhw b iXhc T`fb T`aT T`S nhS¹ nfSdT hi  ² fd
T`S Xfp`T `adj bfjS hi Y~ HG^ fb ±²�¨ H

�d T`S hT`SX `adj v T`S kSiT `adj bfjS fb S¤lak Th 0 ��¨ Y ^ H ¦i � fb a Ta_kSal
hd � � © v T`Sd � fb S¤lak Th  ² SqanTkg w`Sd � Y� ^ fb a XSeSXbS kaTTfnS whXj w fT`nhdTSdT · _g T`S kScca H o`S T`ShXSc ihkkhw b iXhc T`fb H �

�fdnS T`SXS aXS hdkg �dfTSkg cadg Ta_kSalq � hi a pfeSd b`amS bln` T`aT T`S whXj
hi � fb a XSeSXbS kaTTfnS whXj v o`ShXSc ~ H� fcmkfSb T`aT T`S kfdSaX nhc_fdaTfhd fd
Y~ HG^ fb �dfTS H ¦d hT`SX whXjb � fb a nhcclTaTfeS bl_Xfdp hi �� H

��� ����� � �� � - V . / � 0 � <� �#���% $=%�� �$#�<	 #<�"�<�= � 
� � ���$��$�� ��= 
��"=�� ±²�¨ �$�� �� "� 0 � � 0 ¨ V ¥² ±²�¨ 0 ² "�� 
 <!�= &
 
� ����� � �� �
� ���� � �g XSmkanfdp San` dhdtnhcclTaTfeS eaXfa_ kS  � w fT` � � fd Y~ HG^ v wS h_Tafd
T`S fjSdTfTg 0 � Y� ^ � 0 ¨ Y� ^ V ¥ ² ±²�¨ 0 ² Y� ^ ihX bfdpkS bTa_kS WXhT`SdjfSnr mhkgdht
c fakb H �fdnS 0 YG � &�' � G � &( ^ fb blmSX bgccSTXfn v T`S bac S S¤laTfhd clbT `hkj
ihX T`S jhl_kS mhkgdhc fakb ab wSkk H �

������� � �� � �hX T`S b`amS YG^ � YG^ wS nad �dj T`S ihkkhw fdp T`XSS bSTteaklSjTa_kSalq w`hbS nhdTSdTb aXS XSeSXbS kaTTfnS whXjb #
G

G
G

³
G

G ³
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w`SXS T`S blc fb heSX akk bSc fbTadjaXj Ta_kSalq � hi b`amS � y³� v G�{ H o`fb fb T`STSXc hi khwSbT jSpXSS fd T`S bfdpkS bTa_kS mhkgdhc fak 0 � Y� ^ H
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¦i © fb a maXTfTfhd nhdTafdfdp � v kST ��¨ _ S T`S dlc_SX hi Xhw adj nhklcd bTXfnT
Ta_kSalq hi b`amS © ,� bln` T`aT akk SdTXfSb fd T`S � 6T` Xhw aXS _ STwSSd G adj � � GH
o`S _hqSb hi T`SbS Ta_kSalq b`hlkj nhdTafd bfdpkS fdTSpSXb H o`Sd RSdaXT `ab mXheSj
T`S ihkkhw fdp XSbl kT yG�{ H
������� � �		 YRSdaXT^ � ��� � � &� �� � ��"��� "==<"= 	 ���$�"�<�= � �� � � <��
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=�� <"# �¯ Y� ^ <�

 <!�= &


� ¯ Y� ^ V µ̈
�� Y�G^ �¨�� ���¨ �¨ Y� � [ � � � [ �4 ^
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 � �
� b a nhdbS¤lSdnS wS h_Tafd T`S ihXclka

Y� H~^ 0 � Y� ^ V µ̈
�� Y�G^ �¨�� ���¨ �¨ Y� ^ �

o`fb ihXclka nad akbh _ S jSXfeSj iXhc o`ShXSc z HGH °S w fkk _XfSug brSTn` T`S
aXplc SdT H ¦T fb bl¹ nfSdT Th nhdbTXlnT a _f� SnTfhd _STwSSd bSTteaklSj Ta_kSalq �hi b`amS � adj mafXb Y� [ � ^ w`SXS � fb a bSc fbTadjaXj Ta_kSal hi bhc S b`amS ©
nhdTafdfdp � adj � fb hdS hi T`S Xhw adj nhklcd bTXfnT Ta_ kSalq nhdTXf_lTfdp Th
��¨ H °S b`akk jh T`fb _g fdjlnTfhd hd � V � Y�^ HW feSd a bSTteaklSj Ta_kSal � hi b`amS � v kST � _S T`S Thm Xhw hi � adj kST � � _S
T`S XSbT H �g fdjlnTfhd wS nad abblc S T`aT � � nhXXSbmhdjb Th a mafX Y� � [ � � ^ H �hw
kST �� _S T`S ldf¤lS bSc fbTadjaXj Ta_ kSal hi b`amS Y�� [ G� ^ w`SXS � V �� � � �� v
bln` T`aT � �

� V �� adj San` _hq fd T`S Thm Xhw hi �� nhdTafdb T`S bc akkSbT fdTSpSX
fd T`S nhXXSbmhdjfdp _hq hi � H �hX SqacmkS #

� V G ³ ³ ³ z � pfeSb �� V G ³ ³ �
³
z

�hw kST � V � � � �� _S T`S mXhjlnT hi � � adj �� fd T`S bSdbS hi yG� v �G{ H o`Sd �
`ab b`amS © V Y�� [ � ^ w`SXS T`S maXTfTfhd � fb h_TafdSj _g ajjfdp a eSXTfnak bTXfmTh T`S b`amS hi � � H � fdakkgv kST � _S T`S brSw Ta_kSal hi b`amS © ,� h_TafdSj _g
nhmgfdp T`S � 6T` Xhw hi � � Th T`S � ¸ G 6bT Xhw hi � � fi � dSSjb ad ajjfTfhdak _hq fdT`fb Xhw v wS mlT � fd T`fb _hq H �dS c ag T`Sd n`Snr T`aT T`S c am � �� Y� [ � ^ pfeSb
T`S jSbfXSj _f� SnTfhd H �hX SqacmkS #

� V G G ³ z �
³ z � ~ pfeSb Y� [ � ^ V ��

G G z
³ ³ �
z �
~

[ G
G ³
³

������
�¤laTfhd Y� H~^ b`hw b T`aT a bTa_kS mhkgdhc fak 0 � Y� ^ fb ad fd�dfTS kfdSaX nhct_fdaTfhd hi �n`lX ildnTfhdb �¨ Y� ^ ihX maXTfTfhdb © � � bln` T`aT © adj � `aeS T`S

bac S dlc_SX hi nhklcdb H �fdnS T`S nhS¹ nfSdT hi �� Y� ^ fb ��� V Gv wS nad akbh ph
fd T`S hmmhbfTS jfXSnTfhd adj wXfTS San` �n`lX ildnTfhd �¨ Y� ^ ab ad fd�dfTS kfdSaXnhc_fdaTfhd hi bfdpkS bTa_kS WXhT`SdjfSnr mhkgdhc fakb ihX maXTfTfhdb w fT` T`S bac S
dlc_SX hi nhklcdb ab © H ¦d ianT RSdaXT akbh pfeSb ad SqmkfnfT ihXclka ihX jhfdp T` fb
yG�{ H
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°S akbh dSSj T`S ihkkhw fdp XSblkT hi �hc fd adj WXSSdS y
{ H ¦i � � �] fb a
m SXclTaTfhd adj � fb a maXTfTfhd v kST � � _ S T`S dlc_SX hi bSc fbTadjaXj Ta_kSalq �
hi b`amS � � bln` T`aT fi T`S nhklcd whXj hi � fb � Y� ^ V Y�� [ � � � [ �� ^ T`Sd  �1 � � �  �� V
� fd T`S jSpSdSXaTS  SnrS akpS_Xa � ] Y� ^ H �hTfnS T`aT T`fb fcmkfSb T`aT � � fb
}SXh fi � `ab � hX chXS nhklcdb H
������� � �	� Y�hc fd adj WXSSdS^ � 
� � �<=
 #� ��"&#� ����� �=%<��� 	 �#
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0 Y� ^ V µ� Y�G^ �� ��� � �� � �� Y� ^ �
°S nad �dakkg mXheS #
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� ���� � ¦T ihkkhw b iXhc Y� H~^ adj o`ShXSc � HG³ T`aT T`S bfdpkS mhkgdhc fak 0 Y� ^ fba mhbbf_kg fd�dfTS kfdSaX nhc_fdaTfhd hi mhkgdhc fakb 0 � Y� ^ ihX maXTfTfhdb � w fT` aT
chbT � � G nhklcdb #

0 Y� ^ V µ� � �0 � Y� ^ �
� bfdp T`aT 0 YG � &�' � G � &( ^ fb blm SX bgccSTXfn v T`fb fcmkfSb T`aT Y� H�^ fb TXlSw fT` T`S bacS nhS¹ nfSdTb HRST � * V � � � � ³ G _ S T`S khdpSbT mSXclTaTfhd hi �] H � bfdp RScca z H� wS T`SdjSjlnS T`aT � � V ��� �� � fb }SXh ldkSbb � Y�^ V � �� � � H °S nhdnkljS T`aT
0 Y� � � ^ fb a �dfTS kfdSaX nhc_fdaTfhd hi T`S mhkgdhc fakb 0 � Y� � � ^ H �

�fdnS T`S TSXc hi khwSbT jSpXSS fd 0 Y� ^ fb T`S bTa_ kS �n`l_SXT mhkgdhc fak hX�TadkSg bgccSTXfn ildnTfhd � Y� ^ v fT ih kkhw b T`aT w`Sd �� � V � Y� ^ T`S nhS¹ nfSdT� � fb T`S hdS jS�dSj _g �Tad kSg y³z{ H o`S nhS¹ nfSdTb � � akbh pSdSXakf}S T`S
bTXlnTlXS nhdbTadTb ±²�¨ adj Z²�¨ hi - H �d T`S hT`SX `adj T`S nhS¹ nfSdTb � � aXS
bmSnfak nabSb hi ¤lfeSX nhS¹ nfSdTb ±� Y© ^ w`fn` w fkk _ S fdTXhjlnSj fd y³{ H °S _SkfSeST`aT T`SbS ¤lfeSX nhS¹ nfSdTb `aeS akTSXdaTfdp bfpdb H � maXTfnlkaX nabS hi T`fb `ab
_ SSd nhd�Xc Sj _g � H Rabnhlq yG~{ H
������� � �	
 YRabnhlq ^ � 
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Rabnhlq 6b mXhhi fb _abSj hd a _SalTfil k XSnlXbfeS ihXclka ihX wXfTfdp a bTa_kS
WXhT`SdjfSnr mhkgdhc fak 0 ab a kfdSaX nhc_fdaTfhd hi T`S _abfb SkSc SdTb 0 � H¦T whlkj _ S fdTSXSbTfdp Th jS�dS a dhdtnhcclTaTfeS mhkgdhc fak 0 Y ^ fd T`S
kh nak m kanTfn akpS_Xa ihX adg mSXclTaTfhd � H �ln` a jS�dfTfhd c fp`T kSaj Th a
RfTTkSwhhjt� fn`aXjbhd XlkS ihX T`S nhS¹ nfSdTb � � H


 H �MJ���O�JP�� M� K�� � QKK���MMN�� QP��LN �MJ LO��
¦d T`fb bSnTfhd wS w fkk jSXfeS bhcS nhdbS¤lSdnSb hi T`S ihXclkab mXheSj fd T`S

mabT Twh bSnTfhdb H °S w fkk bTaXT w fT` a � fSXf XlkS ihX T`S nhmXhjlnT fd - w`fn` fbadakhphlb Th RSdaXT 6b � fSXf XlkS hi 8hXhkkaXg � H
 H ¦i � V Y�� [ � � � [ �4 ^ fb a maXTfTfhd v
wS kST �� V Y�� [ � � � [ �4 ^ _ S T`S maXTfTfhd h_TafdSj _g XSchefdp T`S Thm Xhw hi � H
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Z �̈ ��¡� V � �

o`fb fb ad fccSjfaTS nhdbS¤lSdnS hi o`ShXSc � H� H �hTfnS T`aT T`fb fcmkfSb T`aT
0 � Y� � [ � � � [ �4 ^ V µ̈

�¡
Y�G^¡� ���¨ � � � Y© , ��^

£ � ��,© �	 0 ¨ Y� � [ � � � [ �4��^ � ¡4
w`SXS T`S blc fb heSX akk fdTSpSXb £ � � adj akk maXTfTfhd b © ¢ � bln` T`aT �,©
fb a `hXf}hdTak bTXfm H o`fb pfeSb a mXanTfnak wag Th naknlkaTS bTa_kS WXhT`SdjfSnr
mhkgdhc fakb 0 � Y� ^ v w`fn` nad Sabfkg _ S SqTSdjSj Th jhl_kS bTa_kS WXhT`SdjfSnr
mhkgdhc fakb adj z³Gtaehfjfdp mSXclTaTfhdb H �hX SqacmkS v fi � V Y+ ^4 fb a XSnTadpkSw fT` * Xhw b adj + nhklcdb v T`Sd
Y
 HG^ 0� Y� � [ � � � [ �4 � � � [ � � � [ �) ^ V �����4��� �)

Y� � ¸ �� � � � �� ^ �

oh bSS T`fb v l bS T`S � fSXf XlkS adj 8hXhkkaXg � H~ Th wXfTS
0� Y� � [ � � � [ �4 � � ^ V µ

)���¡�)��
Y�G^��¡�) 0 �)��1 �� � Y� � [ � � � [ �4�� � � ^ � � ¡4

V µ
)���¡�)��

Y�G^��¡�) 0 �) ���1 Y� � [ � � � [ �4�� � � ^ � 0 � Y� � � ^ � � ¡4
V 0 �)���1 Y� � [ � � � [ �4�� � � ^ � 0 ) Y�4 � � ^

w`SXS � jSdhTSb T`S eaXfa_ kSb � � [ � � � [ �) H �fdnS 0� Y� � � ^ V 0� � Y� � � ^ v S¤laTfhd Y
 HG^ih kkhw b iXhc T`fb _g fdjlnTfhd hd * adj + H �hTfnS T`aT 0 � Y� � � �� ^ V � � ¸ �� � � � ��_g �qacmkS � H� v o`ShXSc z HGv adj RScca z H� H
� b adhT`SX ammkfnaTfhd hi 8hXhkkaXg 
 HG v dhTfnS T`aT fi �,© fb a `hXf}hdTak bTXfm

T`Sd
µ
¡5*

Z�̈ ��¡� V µ
¡5*

Y�G^¡� ���¨ � � � Y© , ��^
£ � ��,© �	 V �G fi © V �� �

� hT`SXw fbS H
o`fb fcmkfSb T`aT

0 � YG[ � � [ � � [ � � � ^ V µ̈
�¡
Z �̈ ��¡� 0 ¨ Y� ^ � G¡ V 0 �� Y� ^ �

¦d maXTfnlkaX v fi wS kST �4 # - � - _S T`S kfdSaX c am w`fn` c amb 0 � Th 0 ¨ w`SXS© V Y�4�� [ �4�� [ � � � ^ fb h_TafdSj _g XSchefdp T`S Thm * Xhw b hi � v T`Sd �4 fb a
Xfdp `hchchXm`fbc H �Sfdp lbSj Th naknlkaTfdp fd T`S Xfdp hi bgccSTXfn ildnTfhdb vwS �dj T` fb bhcSw`aT blXmXfbfdp H �fc fkaXkg wS `aeS � �4 V Y� � � �� ^ � w`SdSeSX
� ¸ � V * H o`fb fcmkfSb khTb hi fjSdTfTfSb achdp T`S bTXlnTlXS nhdbTadTb ±²�¨ adj Z²�¨hi - H �hX SqacmkS v fi � �V © ¢ � aXS maXTfTfhdb adj * � � Y�^ v T`Sd _g nhcmaXfdp T`S
nhS¹ nfSdTb hi 0 ¨ � G fd � �4 0 � V YG� �4 ^ � 0 � wS h_Tafd T`S fjSdTfTg ¥ � Z�̈� V � H
o`S c am �4 fb XSkaTSj Th T`S mXhm SX mlb`ihXwaXj c am hd WXhT`SdjfSnr pXhlmb iXhca WXabbc add _ldjkS Th fTb _abS eaXfSTgH �SS y³{ ihX jSTafkb a_hlT T` fb H°S w fkk dSqT jSbnXf_ S bhc S fjSdTfTfSb fdehkefdp XSnTadpkSb H W feSd a XSnTadpkS
� V Y+ ^4 wfT` * Xhw b adj + nhklcdb adj a §hldp jfapXac © nhdTafdSj fd � v wS
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kST �© jSdhTS © XhTaTSj G�� jSpXSSb adj mlT fd T`S khwSXtXfp`T nhXdSX hi � H o`Sd
o`ShXSc � H� fcmkfSb T`S ihkkhw fdp clkTfmkfnfTg iXSS ihXclka ihX T`S nhS¹ nfSdTb hi
� 0� #
Y
 H³^ Z��¨ V �Y�G^ �� �� �¨ �� �� � fi � « �© V � adj � � �© fb a Xhhr bTXfm H

� hT`SXw fbS H
o`SXS fb a bfc fkaX ihXclka ihX clkTfmkgfdp T`S bTa_kS WXhT`SdjfSnr mhkgdhc fakb

hi Twh XSnTadpkSb � � adj � � H RST � V � � �� � _S T`SfX fdTSXbSnTfhd adj ( V � � « � �
T`SfX ldfhd H o`Sd wS `aeS
Y
 Hz^ 0� 1 � 0� 3 V µ� �¨ Z��¨ 0)�� �¨
w`SXS Y( ¸ � [ © ^ fb T`S maXTfTfhd

Y( ¸ � [ © ^ V ( �
©

� bblc fdp T`aT � � fb T`S TakkSbT hi T`S Twh XSnTadpkSb v T`fb ihXclka fb Sabg Th mXheS
iXhc o`ShXSc ~ H� _g nhldTfdp bSTteaklSj Ta_kSalq hi b`amS � � � � � H

� H �TSc_XfjpS `ab XSnSdTkg nkabbf�Sj akk clkTfmkfnfTg iXSS mXhjlnTb hi �n`lX ildnt
Tfhdb y³~{ H °S w fkk bag T`aT a mXhjlnT 0 � � 0 ¨ fb clkTfmkfnfTg iXSS fi akk nhdt
bTadTb ±²�¨ aXS � G hX }SXh H �TSc_XfjpS 6b XSblkT T`Sd `ab T`S ihkkhw fdp adakhplS
ihX WXhT`SdjfSnr mhkgdhc fakb H
� ��� ���� ��� � �� � 
� � 	 ��%$�� 0 � � 0 ¨ <� �$#�<	 #<�<�
 � ��� <� "=% �=#
 <� &��� 	 "� 
�<�<�=� � "=% © "�� ����"=
 #�� �� �=� �� �� �� <� " �<=
 #� &�' �� ��	 �
 �
� ���� � ¦T fb Sdhlp` Th b`hw T`aT fi � fb dhT a XSnTadpkS adj � V � Y© ^ � ³ T`Sd T`S
a_bhklTS eaklS hi bhc S nhS¹ nfSdT ±²�¨ fb aT kSabT Twh H o`S abblcmTfhdb hd � adj �
fc mkg T`aT wS nad �dj a maXTfTfhd ( nhdTafdfdp � bln` T`aT (,� fb a eSXTfnak bTXfm
w fT` � ¸ G _hqSb adj aT kSabT T`XSS nhklcdb H o`Sd fT ihkkhw b iXhc RSdaXT 6b � fSXfihXclka T`aT ±)� ���� � � �³ v w`fn` c Sadb T`aT T`SXS Sq fbT Twh jf�SXSdT Ta_ kSalq
� � adj � � hi b`amS � bln` T`aT T`S nhdnaTSdaTfhdb � Y� � ^ � Y� [ � � G[ � � � [ G^ adj
� Y� � ^ � Y� [ � � G[ � � � [ G^ aXS XSeSXbS kaTTfnS whXjb w fT` T`S bac S nhdTSdT ( H �lT T`Sd
� Y� � ^ � � Y� Y© ^^ adj � Y� � ^ � � Y� Y© ^^ clbT akbh _ S XSeSXbS kaTTfnS whXjb w fT` T`Sbac S nhdTSdT v bh ±²� �¨ � �³ fi · fb T`S nhdTSdT hi � Y� � ^ � � Y� Y© ^^ H �

�fc fkaXkgv a nhmXhjlnT � 0 � fb clkTfmkfnfTg iXSS fi adj hdkg fi � fb a XSnTadpkS H
� XSkaTSj nhdbS¤lSdnS hi o`ShXSc ~ H� v w`fn` wS w fkk dSSj fd �SnTfhd � v fb T`aTfi a _abfb SkSc SdT 0� ihX a XSnTadplkaX maXTfTfhd � h nnlXb w fT` dhdt}SXh nhS¹ nfSdT

fd a mXhjlnT 0 � � 0 ¨ v T`Sd � fb T`S jfb�hfdT ldfhd hi � adj �© Yw`fn` fd maXTfnl kaX
c Sadb T`aT ±��¨ V G^ H o`fb nad _S mXheSj ab ihkkhw b H �TaXT w fT` � adj T`S maXTfTfhd
© v adj khhr ihX a bSTeaklSj Ta_kSal hi b`amS � � © ihX bhc S maXTfTfhd � v bln` T`aT
T`fb Ta_kSal `ab nhdTSdT � H o`S � kkfdp hi © T`Sd `ab Th _S � Y© ^ H �hw nhdbTXlnT �
adj T`S Ta_kSal hd � _g �XbT � kkfdp G fd bhcS _hqSb v T`Sd ³ v STn H ¦T fb T`Sd Sabg ThbSS T`aT aT San` bTSm T`SXS fb hdkg hdS n`hfnS v f HS H _hT` � adj T`S Ta_kSal hd � aXS
ldf¤lSkg jSTSXc fdSj _g T`S XS¤l fXSc SdT T`aT T`S whXj hi T`S Ta_ kSal hd � � © fb a
XSeSXbS kaTTfnS whXj w fT` nhdTSdT � H
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� b dhTSj SaXkfSX v T`S mhkgdhc fakb 0 ² �� aXS ldf¤lSkg jSTSXc fdSj _g Y� H� ^ H ¦T fb
dhT `aXj Th bSS T`aT T`S ihXclka fd T`S hmmhbfTS jfXSnTfhd fb
Y
 H� ^ 0 ² �� V µ

��� 0 ²��
w`SXS T`fb blc fb heSX akk maXTfTfhdb � nhdTafdSj fd � H �Xhc T`fb wS h_Tafd T`S
ih kkhw fdp fdeSXbS hi T`S XSkaTfhd Z²�¨ V ±��� �¨² �� _STwSSd T`S bTXlnTlXS nhdbTadTb hi
- H � ac Skgv fi � fb a XSnTadpkS w`fn` nhdTafdb � adj © T`Sd

±²�¨ V �¨�� �² V � ���� �¨ ��� �² V µ
���

Z��� �¨² �� �
°S w fkk �dfb` T`fb bSnTfhd _g mXhefdp bhc S XSbl kTb nhdnSXdfdp T`S b`amSb hi

maXTfTfhdb w`fn` pfeS dhdt}SXh nhdbTadTb ±²�¨ v Z²�¨ v hX � ² �� �¨ H °S w fkk dSSj a iSw
kSccab w`fn` akkhw lb Th carS bc akk n`adpSb Th bSTteaklSj Ta_ kSalq H RST T`S �� "��%
&�' �� hi a Ta_kSal _S T`S _hqSb T`aT nhdTafd Twh hX chXS fdTSpSXb H
���� � � �� � ��� � &� " ��� !"#$�% �"&#�"$ �� �� "	 � · ,� � <�� "� #�"�� �=� �� "��%
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 �� � � � <� #�� � �$� � ��= ��� �� � ��%�	 �� �
��=��=� �� Y� ^ � � Y �� ^ <� �;$"# �� �� � ��=��=� �� � Y� ^ ��
� ���� � �TaXT _g khnaTfdp T`S kSiTchbT b`aXSj _hq � hi � w`fn` nhdTafd b � H ohnhdbTXlnT �� wS bTaXT _g XSchefdp � iXhc T`fb _hq H o`Sd khhr ihX T`S dSaXSbT _hq
� _Skhw hX Th T`S kSiT hi � w`fn` nhdTafdb � ¸ Gv bln` T`aT T`S _hq a_heS � jhSb
dhT nhdTafd � adj T`S _hq Th T`S kSiT hi � jhSb dhT nhdTafd � ¸ GH ¦i dh bln` _hqSqfbTb v T`Sd � Y� ^ � � bTagb a XSeSXbS kaTTfnS whXj SeSd fi � fb XScheSj iXhc � H ¦i wSnad kh naTS a _hq � baTfbig fdp T`SbS XS¤l fXSc SdTb v wS XSm kanS � ¸ G w fT` � fd T` fb
_hq H �hTfnS T`aT � nad 6T _ S a b`aXSj _hq _g T`S abblcmTfhdb H °S T`Sd nhdTfdlS
fd T`S bac S wagv w fT` � fd T`S XhkS hi � adj � ¸ G fd T`S XhkS hi � H �� fb T`S Ta_kSal
XSblkTfdp w`Sd dh dSw _hq � nad _S h_TafdSj H �

o`S ihkkhw fdp mfnTlXS b`hw b ad SqacmkS hi T`S TXadbihXcaTfhd jSbnXf_Sj fd T`SmXhhi H o`S fdfTfak _ hq � fb T`S hdS fd T`S lmmSXtXfp`T nhXdSX adj � V � H
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�� "� � Y �� � ^ � � <� " ��!���� #"��<�� � ��% "=% �� � ��=��=� �� � Y �� � ^ <� �;$"# �� �� �
��=��=� �� � Y� ^ �
� ���� � ¦i � fb ScmTg bh T`S b`amS hi � fb T`S maXTfTfhd · v T`Sd wS h_Tafd �� � ab
T`S mXhjlnT � � �� w`SXS � fb T`S fdTSpSX w`fn` �� kanrb nhcmaXSj Th � H ° `Sd T` fb
mXhjlnT fb ihXcSj v T`S hdkg _hqSb T`aT nad _S S�SnTSj aXS T`hbS nhdTafdfdp fdTSpSXb
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bTXfnTkg kaXpSX T`ad � hX T`hbS nhdTafdfdp � w`fn` aXS Th T`S kSiT hi T`S hXfp fdak _hq
� fd T`S nhdbTXlnTfhd hi �� H �fdnS T`fb fcmkfSb T`aT dh b`aXSj _hqSb aXS chjf�Sj v
T`S b`amS hi �� � fb hd kg hdS _hq kaXpSX T`ad · H ° `Sd · ,� fb dhT a maXTfTfhd v T`S
bac S TXfnr w fkk whXr fi wS mXSTSdj T`aT T`S _hqSb hi � aXS anTlakkg � kkSj w fT` bcakk
fdTSpSXb w`Sd T`S mXhjlnT � � �� fb ihXcSj H �

�hTfnS T`aT a bS¤lSdnS � hi fdTSpSXb _STwSSd G adj � fb a maXTfak XSeSXbS kaTTfnS
whXj w fT` XSbm SnT Th Twh fdTSpSX fdTSXeakb yG[ � { adj y� ¸ G[ �{ fi adj hdkg fi � �

Y�� [ � � � [ ³� [ G� ^ fb a XSeSXbS kaTTfnS whXj ihX kaXpS � H o`SXSihXS RScca 
 Hz adj
8hXhkkaXg 
 H� aXS bTfkk TXlS fi hdS XSmkanSb �XSeSXbS kaTTfnS whXj� wfT` �maXTfak XSeSXbS
kaTTfnS whXj� ihX pfeSd fdTSpSX fdTSXeakb H

o`S ihkkhw fdp XSblkT bagb T`aT T`S dhdt}SXh bTXlnTlXS nhdbTadTb hi - nhc S fd
maT`b w`fn` bTaXT fd T`S lblak R fTTkSwhhjt� fn`aXjbhd nhS¹ nfSdTb H
� ��� ���� ��� � �� � ��� � 	 © 	 "=% · &� 	 "��<�<�=� �
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Yfff^ �� Z²�¨ �V � "=% �· � � �� � ¸ �© � �� �= �� ��� �' <��� " 	 "��<�<�= �· � · �� � �<
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Yfe ^ �� Z²�¨ �V � "=% �· � � �� � ¸ �© � �� �= �� ��� �' <��� " 	 "��<�<�= �© ¢ © �� � �<
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��© � V �© � � G �$�� �� "� Z²�

�̈
�V � �

Ye ^ �� � ² �� �¨ �V � "=% �© � � �· ,� � �� �= �� ��� �' <��� " 	 "��<�<�= �© ¢ © �� � �<
� �
��© � V �© � � G �$�� �� "� � ² �� � �̈ �V � �Yef^ �� � ² �� �¨ �V � "=% �© � � �· ,� � �� �= �� ��� �' <��� " 	 "��<�<�= �· � · �� � �<
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Yeff^ �� � ² �� �¨ �V � "=% �© � � �· ,� � �� �= �� ��� �' <��� " 	 "��<�<�= �� ¢ � �� � �<
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��� � V �� � � G �$�� �� "� � ² � �� �¨ �V � �

� ���� � RScca 
 Hz fcmkfSb Yf^ v Yfe ^ v adj Ye ^ v w`fkS 8hXhkkaXg 
 H� fcmkfSb Yff^ v Yfff^ v
adj Yef^ H �hX SqacmkS v Th mXheS Yff^ iXhc T`S nhXhkkaXgv XSnakk T`aT fi ±²�¨ �V � T`Sd
T`SXS Sq fbTb a Ta_kSal � hi b`amS © bln` T`aT � Y� ^ � � Y� Y�^^ fb a XSeSXbS kaTTfnS
whXj w fT` nhdTSdT · H �fdnS �· � � �� � ¸ �© �v � clbT nhdTafd a b`aXSj _hq H °S nad
T`SXSihXS kST �© _S T`S b`amS hi T`S Ta_kSal �� � hi 8hXhkkaXg 
 H� H� fdakkgv Th mXheS Yeff^ wS dSSj Th b`hw T`aT fi � fb a Ta_kSal hi b`amS · ,� w fT` aTkSabT hdS b`aXSj _hq bln` T`aT � Y� ^ fb a XSeSXbS kaTTfnS whXj w fT` nhdTSdT · v T`Sd
T`SXS Sq fbTb a Ta_kSal �� hi a b`amS · , �� bln` T`aT � Y �� ^ fb a XSeSXbS kaTTfnS whXj w fT`
T`S bac S nhdTSdT · H RST � _S T`S bc akkSbT fdTSpSX nhdTafdSj fd a b`aXSj _hq hi � vadj kST � _S T`S dhXT`SXdchbT b`aXSj _hq nhdTafdfdp � H o`Sd bTaXT _g XSchefdp �iXhc T`fb _hq H ¦i akk fdTSpSXb fd T`S Xhw a_heS � aXS kaXpSX T`ad hX S¤lak Th � v T`SdwS nad ajj a dSw _hq nhdTafdfdp � aT T`S kSiT Sdj hi T` fb Xhw H �T`SXw fbS kST � _S
T`S Xfp`TchbT _hq fd T`S Xhw a_heS � w`fn` nhdTafdb ad fdTSpSX bTXfnTkg kSbb T`ad
� H �hw XSmkanS T`S fdTSpSX fd � wfT` � adj nhdTfdlS fd T`S bac S wag w fT` T` fbfdTSpSX fd T`S XhkS hi � adj � fd T`S XhkS hi � H � bfdp T`S fdjlnTfhd `gmhT`Sbfb T`aT
bhc S _hq bTXfnTkg dhXT` hi � nhdTafdb � v fT fb dhT `aXj Th n`Snr T`aT T`fb mXh nSbb
bThmb _ SihXS wS XSan` T`S Thm Xhw hi � v adj T`aT T`S XSblkT fb a Ta_kSal �� wfT` T`SjSbfXSj mXhmSXTfSb H �
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� ���� � RST � _S T`S bST fd T`S kSiTchbT b`aXSj _hq w`fn` nhdTafd b � adj kST � � v � v
� v adj � � _ S ab fd T`S m fnTlXS H

� V
� � �

� ��
�

RST Y� � [ � ^ _ S T`S Ta_kSal h_TafdSj _g aTTan` fdp a _hq nhdTafd fdp � Th T`S Xfp`T
bfjS hi � � adj kST � V b` Y� � [ � ^, b` Y� � ^ _S T`S brSw jfapXac hi T`fb _hq H o`Sd
bST Y� [ �� � ^ V � � Y� � [ � ^ v adj kST �� _S T`S Ta_kSal h_TafdSj iXhc � _g XSm kanfdp � �
w fT` �� � adj � wfT` �� V � ª �� �H �hTfnS T`aT � clbT _S a bfdpkS fdTSpSX v bfdnS hd kg
fdTSpSXb kSbb T`ad hX S¤lak Th � fd � � aXS a�SnTSj w`Sd ihXc fdp � � Y� � [ � ^ v adj dhdShi T`SbS aXS fd b`aXSj _hqSb H�fdnS � Y� ^ � � V � Y� � ^ � � Y� ^ � � Y� ^ � � Y� ^ � � Y� � ^ � � fb a XSeSXbS kaTTfnS whXj vbh fb � Y� � [ � ^ � � Y� ^ � � Y�� ^ � � Y� ^ � � Y� � ^ � � H �lT T`Sd RScca ~ Hz fcmkfSb T`aT
Y� ^ � � Y �� � ^ � � Y� ^ � � Y�� ^ � � Y� ^ � � Y� � ^ � � V Y� ^ � � Y �� ^ � � fb a XSeSXbS kaTTfnS
whXj H o`S kScca ihkkhw b iXhc T`fb H �

� ��� ���� ��� � �� � �� ±²�¨ �V � �� �= · <� ��=�"<=�% <= �� � $=<�= �� "# # 	 "��<�<�=�
( �� � �<
� � �( � V �� � ¸ �© �	 �$�� �� "� �� � � <��#�� ��% � <�� "�%��= ���� �<�=� ±)�¨ <�
=�= � ��� �
� ���� � ¦T fb Sdhlp` Th b`hw T`aT ihX San` G � � � � Y· ^ T`SXS fb a maXTfTfhd ( hi
wSfp`T �( � V �� � ¸ �© � bln` T`aT ±)�¨ �V � adj ( � V ·� H °S w fkk jh T`fb _g fdjlnTfhd
hd �· �v T`S nabS �· � V �� � ¸ �© � _ Sfdp TXfe fak H

�g o`ShXSc ~ H� T`SXS Sq fbTb a Ta_kSal � hi b`amS � bln` T`aT � Y� ^ � � Y� Y© ^^
fb a XSeSXbS kaTTfnS whXj w fT` nhdTSdT · H �fdnS �· � � �� � ¸ �© �v T`fb Ta_kSal clbT`aeS aT kSabT hdS b`aXSj _hq H ¦i T`fb _hq nhdTafdb ad fdTSpSX w`fn` fb kaXpSX T`ad � v
T`Sd RScca 
 Hz pfeSb lb a Ta_kSal �� fd w`fn` T`S dlc_SX hi � 6b fb T`S bac S ab fd
� H �T`SXw fbS bhc S b`aXSj _hq nhdTafdb ad fdTSpSX bcakkSX T`ad � v fd w`fn` nabS wS
lbS RScca 
 H� Th mXhjlnS �� H �hw fi �· V b` Y �� ^ v T`Sd ± �²�¨ �V � adj �·� V ·� H �fdnS
��· � V �· � � Gv T`S XS¤l fXSj maXTfTfhd ( Sq fbTb _g fdjlnTfhd H �

RST lb �dakkg XSc aXr T`aT T`S TXfmkSb hi maXTfTfhdb Y� [ © [ · ^ ihX w`fn` ±²�¨ �V �jh dhT ihXc a bSc fpXhlm ab fb T`S nabS fi hdS hdkg nhdbfjSXb RfTTkSwhhjt� fn`aXjbhd
nhS¹ nfSdTb y³�{ H �hX SqacmkS v ± �� ������ ���� V �G _lT ± �� ������ ���� V � H  hwSeSX v - c fp`T bTfkk
`aeS T`S mXhmSXTg T`aT fi ±� ²

�
� �
�
¨ fb dhT }SXh ihX bhcS fdTSpSX � � G T`Sd ±²�¨ �V � H�hX RfTTkSwhhjt� fn`aXjbhd nhS¹ nfSdTb T` fb `ab _SSd mXheSj _g xdlTbhd adj oahyG³{ H o`S bac S ¤lSbTfhd ammkfSb Th T`S nhS¹ nfSdTb Z²�¨ adj � ² �� �¨ ab wSkk H
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o`fb bSnTfhd SbTa_ kfb`Sb T`S kfdr _STwSSd � tT`ShXg hi WXabbc add eaXfSTfSb adj

T`S _fakpS_Xa - H o`fb fb T`Sd lbSj Th jSbnXf_ S bhc S XSblkTb hi � H xdlTbhd XSpaXjfdp
� tT`ShXSTfn TXfm kS fdTSXbSnTfhdb hd WXabbc addfadb H

¦i � adj � aXS eSnThX _ldjkSb heSX a eaXfSTg U adj � fb a m SXclTaTfhd v wS jS�dS
ad SkSc SdT 0 Y� � � ^ fd T`S WXhT`SdjfSnr pXhlm hi U ab ihkkhw b H �lmmhbS �XbT
T`aT � V � � � � � � � �� adj � V � � � � � � � � � aXS jfXSnT blc b hi kfdS _ldjkSb Ho`Sd wS bST

0 Y� � � ^ V 0 YG � � ��� [ � � � [ G � � ��� � G � � � [ � � � [ G � �� ^ �
�fdnS T`S bTa_kS WXhT`SdjfSnr mhkgdhc fak 0 Y� � � ^ fb bgccSTXfn fd _hT` T`S � � adjT`S � � bSmaXaTSkgv T`fb SqmXSbbfhd nad _S wXfTTSd ab a mhkgdhc fak fd T`S SqTSXfhXmhwSXb hi � � adj � H �hX T`fb XSabhd T`S jS�dfTfhd c arSb bSdbS SeSd w`Sd � adj
� jh dhT `aeS jSnhcmhbfTfhdb fdTh kfdS _ldjkSb H o`S ianT T`aT 0 � YG � &�' � G � &( ^ fbblm SX bgccSTXfn TXadbkaTSb fdTh T`S ihXclka 0 � Y� �� �� �� ^ V 0 � Y� �� ^ w`SXS
� fb ad aX_fTXaXg eSnThX _ldjkS H RScca z H� bagb T`aT 0 � Y� � � ^ V 0 � � Y� � � � � ^ H

�hw kST U V WX YZ [ \ ] ^ _ S T`S WXabbc add eaXfSTg hi Z jfcSdbfhdak bl_bmanSb hi
\ ] v adj kST � ¢ \ ] 2 U _S T`S TalThkhpfnak bl__ldjkS hi Xadr Z hd U H RST � _Sa maXTfTfhd w fT` aT chbT Z Xhw b adj aT chbT � � Z nhklcdb H o`Sd T`S nkabb hi T`S
bTXlnTlXS b`Sai hi T`S �n`l_SXT eaXfSTg �� ¢ U jS�dSj _g YGHG^ fb pfeSd _g
Y� HG^ y®¯ { V 0 � Y� � ^ V 0 � Y� � � �^ �
oh bSS T`fb v kST � V �� Y\ ] ^ V ��� ¢ � � � ¢ �] V \ ] � _S T`S eaXfSTg hi ilkk uapb fd\ ] w fT` TalThkhpfnak uap � � ¢ � � � ¢ �] V \ ] 2 � H �hX adg mSXclTaTfhd � � �]T`SXS fb a �n`l_SXT eaXfSTg fd � jS�dSj _g

� V �� � � � � jfc Y�4 � \ ¡ ^ � * � � Y* [ � � £ ^ �* [ £ �
w`SXS � Y* [ £ ^ V 	 �� � * � � Y�^ � £ �H ¦T ihkkhw b iXhc yG�{ hX yGGv o`c H z{ T`aTy®
 { V � YG � � � [ � � � [ G � �] ^ fd � s� v w`SXS � Y� ^ fb T`S bfdpkS WXhT`SdjfSnr
mhkgdhc fak abbh nfaTSj Th � adj � � V � � ,� ��� H �hw fi ( # � � U fb T`S cambSdjfdp a uap � � Th T`S bl_bmanS �� hi jfc Sdbfhd Z v hdS nad n`Snr yG� v � Xhm H G� H�{T`aT (�� Y�� ^ V � ¯ v w`SXS � � � �] fb T`S WXabbc addfad mSXclTaTfhd ihX � w fT`
jSbnSdT fd mhbfTfhd Z H �fdnS T`S mlkk_anr cam ( � # � sU � � s� fb fd� SnTfeS v fT fb
T`SXSihXS Sdhlp` Th b`hw T`aT y®
¯ { V 0¯ Y� �� ^ fd � s Y� ^ H o`fb fb TXlS _ SnalbS
� ¯ Y� ^ V 0 � Y� � [ � � � [ � � ^ _g o`ShXSc � HGGH

�hw pfeSd adg maXTfTfhd · v kST �² ¢ - _S T`S fjSak bmaddSj _g T`S SkSc SdTb 0 �ihX akk maXTfTfhdb � w`fn` aXS dhT nhdTafdSj fd · H
������� 
 �	 � 
� � � "	 0 � �� 0 � Y� � ^ <= %$��� "= <��� ��	 � <�� �� �<=
� - ,�� �V� s WX YZ [ \ ] ^ �� ��� � V Y� � Z^� <� " ����"=
 #� � <�� Z ���� "=% � � Z ��#$�=� �
� ���� � �fdnS T`S c am 0 � �� 0 � Y� � ^ fb blX� SnTfeS _g Y� HG^ adj bfdnS -,�� adj � sU
aXS iXSS �_Skfad pXhlmb hi T`S bac S Xadr v fT fb Sdhlp` Th b`hw T`aT 0 � Y� � ^ V �w`Sd � �¢ � H ¦i � Y�^ � Z T`fb ihkkhw b iXhc o`ShXSc z HG bfdnS � `ab Xadr Z H �hwfi � � � � \ ] �  � � jSdhTSb T`S ldfeSXbak SqanT bS¤lSdnS hd U v wS pST
0 � Y� � ^ V 0 � Y� � � \ ] ^ V 0 � � Y\ ] � � ^ V 0 � � Y � � � � ^ V 0 � � Y ^ w`fn` fb }SXhfi � � � � � Z V Xadr Y ^ H �

� b c SdTfhdSj fd T`S fdTXhjlnTfhd v T`S nhmXhjlnT hd - fb akbh nkhbSkg XSkaTSj
Th � tT`ShXg hi WXabbc addfadb H W feSd mhbfTfeS fdTSpSXb Z � � � � adj Z� � �� v
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bST U � V WX YZ� [ \ ] 1 ^ v U � V WX YZ� [ \ ]3 ^ v adj U V WX YZ� ¸ Z� [ \ ] 1 �]3 ^ v adj kST
� � v �� v adj � _S T`S TalThkhpfnak bl__ldjkSb hd T`SbS eaXfSTfSb H RST � _S T`S
mXhjlnT � V U � 2 U� w fT` mXh� SnTfhdb � � # � � U � v adj kST � # � � U _S T`S
Sc_Sjjfdp w`fn` camb a mafX Y� � [ �� ^ hi bl_bmanSb �� ¢ \ ] 1 adj �� ¢ \ ] 3 Th T`S
bl_bmanS �� � �� ¢ \ ] 1 � \ ]3 H o`Sd bfdnS � �� V � �� � � � � �� �� fT ihkkhw b T`aT T`S
mlkk_anr hd WXhT`SdjfSnr Xfdpb � � # � sU � � s� V � sU � � � sU � fb pfeSd _g
� � Y0 ² Y� ^^ V 0 ² Y� �� � � � � �� �� ^ V ¥ Z²�¨ 0 � Y� � ^ � 0 ¨ Y�� ^ H

°S w fkk dSqT XSmhXT hd bhc S ldml_kfb`Sj XSblkTb hi � H xdlTbhd XSpaXjfdp TXfmkS
fdTSXbSnTfhdb hi �n`l_SXT bTXlnTlXS b`SaeSb1 H RST ( # U V WX YZ [ \ ] ^ � ��� _S a
c am Th a mhfdT adj kST ( � # � sU � / _S T`S fdjlnSj c am hd WXhT`SdjfSnr pXhlmb H
o`S TXfmkS fdTSXbSnTfhd dlc_SX hi T`S bTXlnTlXS b`SaeSb ®¯ v ®´ v adj ®¶ fb T`SfdTSpSX (� Yy®¯ { � y®´ { � y®¶ {^ H o`fb fb a daTlXak � tT`ShXg maXakkSk hi T`S bgccSTXfn
R fTTkSwhhjt� fn`aXjbhd nhS¹ nfSdTb bTljfSj fd S Hp H yG³{ H RST � � V � ®¯ �® �̄ ¢ ®¯
jSdhTS T`S fjSak b`Sai hi T`S nhcmkScSdT hi T`S hmSd �n`l_SXT nSkk � s� fd �� H
oh adakg}S TXfmkS fdTSXbSnTfhdb v xdlTbhd mXheSj T`aT T`SbS fjSak b`SaeSb ihXc a
jlak _abfb Th T`S _abfb hi �n`l_SXT bTXlnTlXS b`SaeSb w fT` XSbm SnT Th T`S mafXfdpY� [ � ^ V (� Y� � � ^ hd � sU H xdlTbhd ilXT`SXchXS whXrSj hlT T`S n`adpS hi _abfb
c aTXfnSb H °S w fkk amm kg T`S c ST`hjb jSeSkhm Sj fd T`S mXSbSdT mamSX Th pfeS bfcmkS
mXhhib hi T`SbS XSblkTb H ¦d ajjfTfhd wS w fkk mXheS ad SqmkfnfT ihXclka ihX TXfmkSfdTSXbSnTfhdb adj pfeS ad SqacmkS b`hw fdp T`aT T`SbS dlc_SXb nad _S dSpaTfeS v
akT`hlp` T`S bfpdb hi TXfm kS fdTSXbSnTfhdb jh dhT akTSXdaTS fd a bfcmkS wagHRST � V G � 0 � � - H °S w fkk a_lbS dhTaTfhd adj wXfTS � akbh ihX fTb fc apS
G � y® 1 { fd � sU v w`fn` _g jS�dfTfhd hi T`S mhkgdhc fak 0 � fb S¤lak Th T`S nkabb
hi T`S kfdS _ldjkS � � � H 8hXhkkaXg � H
 fc mkfSb T`aT ihX adg maXTfTfhd � wS `aeS
� �0 � V ¥ Y�G^ �� �� �0 � w`SXS T`S blc fb heSX akk maXTfTfhdb � � � bln` T`aT � ,� fb
a Xhhr bTXfm H �fdnS ( � Yy®� {^ V G ihX San` � ¢ � V Y� � Z^� v fT ihkkhw b iXhc T`fbT`aT ( � Y� � y®¯ {^ fb S¤lak Th hdS w`Sd � V � adj }SXh hT`SXw fbS H ¦i � fb nhdTafdSj
fd � v kST �� _S T`S maXTfTfhd h_TafdSj _g XhTaTfdp T`S brSw jfapXac � ,� G�� jSpXSSb v
f HS H �� V Y� � Z � �� [ � � � [ � � Z � ��^ H � b wS dhTSj fd �SnTfhd 
 v T`S nhS¹ nfSdT hi
0� fd a mXhjlnT 0 � � 0 ¨ fb dhdt}SXh fi adj hdkg fi © V �� v adj fd T`fb nabS wS `aeS
±��¨ V GH ¦T ihkkhw b iXhc T`fb T`aT (� Y� � y®¯ { � y®´ {^ fb S¤lak Th hdS fi © V �� adj
}SXh hT`SXw fbS H °S nhdnkljS T`aT T`S SkScSdTb � � y®¯ { ihXc a jlak _abfb Th T`S_abfb hi �n`l_SXT bTXlnTlXS b`SaeSb v w fT` y®¯ { adj � � y® �̄ { jlak Th San` hT`SX H
�fdnS �� ª �s� fb a }SXh bSnTfhd hi T`S kfdS _ldjkS � � � � XSbTXfnTSj Th �� y³³{ v wS
�dakkg jSjlnS T`aT y� � { V y� � � � ®¯ { V � � y®¯ { H

�hw v naknlkaTfdp a TXfmkS fdTSXbSnTfhd dlc_SX (� Yy®¯ { � y®´ { � y®¶ {^ fb S¤lfeakSdTTh Sqmadjfdp y®¯ { � y®´ { fd TSXc b hi T`S jlak _abfb � y� � { � adj SqTXanTfdp T`SnhS¹ nfSdT hi y�
�² { H o`fb fb T`S bac S ab T`S nhS¹ nfSdT hi 0

�² w`Sd T`S ihXc ak mhwSX
bSXfSb ��� �0 � �0 ¨ fb w XfTTSd ab ad fd�dfTS kfdSaX nhc_fdaTfhd hi T`S _abfb SkSc SdTbihX - H �hTfnS T`aT clkTfmkfnaTfhd _g ��� TarSb adg _abfb SkSc SdT 0 � Th T`S blc
hi akk SkSc SdTb 0 � ihX maXTfTfhdb � nhdTafdfdp � � T`fb fb T`S fdeSXbS hmSXaTfhd Th
clkTfm kfnaTfhd _g � H °S T`SXSihXS h_Tafd T`S ihXclka
Y� H³^ (� Yy®¯ { � y®´ { � y®¶ {^ V µ

��
�²
±��¨ �
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� kTSXdaTfeSkg wS `aeS ( � Yy®¯ { � y®´ { � y®¶ {^ V ¥ ��� ± �²�¨ H ¦T TlXdb hlT T`aT c adg
hi T`SbS fdTSXbSnTfhd dlc_SXb aXS dhdtdSpaTfeS H �hX SqacmkS v w`Sd �· nhdTafdb
T`S ldfhd hi akk maXTfT fhdb � wfT` dhdt}SXh nhS¹ nfSdT ±��¨ v T`Sd T`S fdTSXbSnTfhd
dlc_SX fb S¤lak Th hdS v w`fn` ihkkhw b iXhc T`S ianT T`aT T`S c am �4 hi �SnTfhd 

fb a Xfdp `hchchXm`fbc H �fc fkaXkg hdS nad n`Snr T`aT akk TXfm kS fdTSXbSnTfhdb hd
WXabbc addfadb hi jfc Sdbfhd bc akkSX T`ad ³� aXS dhdtdSpaTfeS H  hwSeSX v a jfXSnT
naknlkaTfhd b`hw b T`aT T`S nhS¹ nfSdT hi 0 � � 	 � fd ��� Y0 	 � � ^� fb �GH ¦d hT`SX whXjb
dSpaTfeS TXfmkS fdTSXbSnTfhdb nad _S ihldj hd WX Y� [ \ � ^ HRST lb XSc aXr `SXS T`aT T`S bfpdb b`hw fdp lm fd T`S bTXlnTlXS nhdbTadTb hi - aXS
Th bhc S SqTSdj a c aTTSX hi n`hfnS H oh _S mXSnfbS v akk bTXlnTlXS nhdbTadTb hi - wfT`
XSbmSnT Th T`S _abfb �Y�G^ �� � 0 � � aXS dhdtdSpaTfeS H o`fb efSwmhfdT fb S¤lfeakSdT ThwhXrfdp w fT` �hc fd adj x fXfkkhe 6b � tmhkgdhc fakb v w fT` � V G y�{ H °S `aeS n`hbSd
Th rSSm a dhTaTfhd T`aT kSajb Th bfpdb fd hXjSX Th nhcmkg w fT` bTadjaXj jS�dfTfhdb
adj Th `hdhX T`S ianT T`aT T`S �n`l_SXT bTXlnTlXS b`SaeSb hd a WXabbcadd eaXfSTg
jh clkTfm kg w fT` akTSXdaTfdp bfpdb H

� H ��� �KLOPKOL� M� -
¦d T`fb kabT bSnTfhd wS w fkk p feS a jfbnlbbfhd hi T`S heSXakk bTXlnTlXS hi - v fdnkljfdp

fTb XSkaTfhd Th T`S Xfdp hi bgccSTXfn ildnTfhdb H�Snakk T`aT T`S �<=
 �� �
�� ���<� � $=��<�=� fb T`S bmad � V . � / � �� hi akk�n`lX ildnTfhdb �� V �� Y� ^ y³� v G�{ H o`fb fb fd ianT a  hmi akpS_Xa y� v 8` H G{ H ¦TbbTXlnTlXS nhdbTadTb aXS T`S RfTTkSwhhjt� fn`aXjbhd nhS¹ nfSdTb v f HS H
�� � �¨ V µ ±²�¨ �² adj � �² V µ ±²�¨ �� � �¨

w`SXS T`S �XbT blc fb heSX maXTfTfhdb · adj T`S bSnhdj heSX maXTfTfhdb � adj © v bln`
T`aT �· � V �� � ¸ �© � fd _hT` nabSb H o`S adTfmhjS fb pfeSd _g � Y�� ^ V Y�G^ �� � �� � H

� b dhTSj fd T`S fdTXhjlnTfhd v � fb T`S abbh nfaTSj pXajSj _fakpS_Xa Th - wfT`
XSbmSnT Th T`S � kTXaTfhd -4 V . �� �54 / �0 � H o`fb fb ad fccSjfaTS nhdbS¤lSdnS hi T`S
ianT T`aT ±²�¨ adj Z²�¨ aXS _hT` S¤lak Th T`S lblak R fTTkSwhhjt� fn`aXjbhd nhS¹ nfSdT
w`Sd �· � V �� �¸ �© �H �lXT`SXchXS v fi wS kST �- adj �� _S T`S nhcmkSTfhdb hi - adj � v
nhdbfbTfdp hi fd�dfTS kfdSaX nhc_fdaTfhdb hi bTa_kS WXhT`SdjfSnr mhkgdhc fakb adj
�n`lX ildnTfhdb v XSbmSnTfeSkgv T`Sd �- �V �� ab _fakpS_Xab H o`fb fb TXlS _ SnalbS fi wS
bST T`S eaXfa_kSb � � Th }SXh v T`Sd �- adj �� _hT` nhdbfbT hi akk bgccSTXfn mhwSX bSXfSb
fd / !� �[ � � [ � � �" H|SbmfTS iXhc T`SbS ianTb v - adj � aXS dhT fbhchXm`fn ab _fakpS_Xab T`Sc bSkeSb H
¦d ianT v T`SXS Sq fbTb dh adTfmhjS w`fn` c arSb - a  hmi akpS_Xa H �Snakk T`aT ad
adTfmhjS fb a kfdSaX c am � # - � - v bln` T`aT � YG^ V G adj ihX San` dhdtScmTgmaXTfTfhd · wS `aeS ¥ Z²�¨ � Y0 � ^ � 0 ¨ V � v hX S¤lfeakSdTkg
Y� HG^ µ��²

� Y0 � ^ 0 ²�� V �

w`SXS 0 ²�� fb pfeSd _g Y� Hz^ H oarfdp · V YG^ wS pST � Y0 � ^ � YG � 0 � ^ ¸ G � 0 � V �
w`fn` fcmkfSb T`aT � Y�^ V ��� w`SXS � V G � 0 � H �fdnS ��� � �- fb S¤lak Th T`S blc
hi T`S SkSc SdTb 0 � ihX akk maXTfT fhdb � v T` fb fb dhT ad SkSc SdT hi - H hwSeSX v - fb dhT iaX iXhc _Sfdp a  hmi akpS_Xa H ¦d ianT v fi wS kST - � _S T`S
kh nakf}aTfhd pSdSXaTSj _g - adj ��� v T`Sd - � fb a  hmi akpS_Xa H oh bSS T`fb v dhTfnS
T`aT Y� H�^ fcmkfSb T`aT 0 ²�² V �� w`SXS � fb T`S dlc_SX hi fddSX nhXdSXb hi · v
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f HS H T`S dlc_SX hi fdjfnSb � bln` T`aT ·� � ·�� � H �g Y� HG^ wS T`SXSihXS bSS T`aT ad
adTfmhjS � # - � � - � clbT baTfbig
Y� H³^ � Y0 ² ^ V ���� µ��²

� Y0 � ^ 0 ²�� �
o`fb S¤laTfhd nad _S lbSj Th jS�dS � # - � � - � H o`S h_TafdSj adTfmhjS fb ilXT`SXt
c hXS a Xfdp `hchchXm`fbc v bfdnS fT clbT apXSS w fT` T`S adTfmhjS hd T`S Xfdp hi
bgccSTXfn ildnTfhdb SqTSdjSj Th �� V �- H�SpaXjfdp T`S bTXlnTlXS hi - ab ad a_bTXanT Xfdp v wS nhd� SnTlXS #
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�aXT Ya^ hi T`fb nhd� SnTlXS `ab _SSd eSXf�Sj ihX akk maXTfTfhdb � hi wSfp`T aT chbT
� H �hX Y_ ^ v fi wS jS�dS T`S jSpXSS hi a chdhc fak fd T`S 0 ¡ adj 0 ��� � Th _ S T`SThTak dlc_SX hi _hqSb fd T`S maXTfTfhdb hi T`S ianThXb v T`Sd akk bln` chdhc fakb hi
jSpXSS lm Th � aXS kfdSaXkg fdjSm SdjSdT H �lXT`SXchXS v fT fb dhT `aXj Th mXheS T`aT
ihX adg fdTSpSX £ � ³ v T`S SkScSdTb �0 ¡ [0 � [0 �� ��� [0 �� �� ��� [ � � � � aXS akpS_XafnakkgfdjSmSdjSdT H � ac Skgv fi hdS lbSb T`S kSq fnhpXam`fn hXjSX hd maXTfTfhdb v T`Sd T`S
chdhc fakb fd T`SbS SkScSdTb akk `aeS a jf�SXSdT c aqfc ak maXTfTfhd � ihX w`fn` T`SnhS¹ nfSdT hi 0 � fb dhdt}SXh H

o`S nhd� SnTlXS `ab bhc S fdTSXSbTfdp nhdbS¤lSdnSb ihX T`S bTXlnTlXS hi - H ¦i Ya^fb TXlS v T`Sd - � fb pSdSXaTSj _g T`S T`S SkSc SdTb 0 ¡ v 0 ��� � fd ajjfTfhd Th ��� H oh
bSS T`fb v dhTfnS T`aT fi � V Y+ ^4 fb a XSnTadplkaX maXTfTfhd w fT` aT kSabT Twh Xhw badj Twh nhklcdb v adj � V Y+4�� [ + � G^ fb T`S maXTfTfhd h_TafdSj _g XSchefdp T`S
_hq fd T`S nhXdSX hi � v T`Sd

� � 0� V 0 � 0 � � 0 �� ��� � 0 � ���� ¸ 0 �� ��� ���� �
� bfdp Ya^ T`fb b`hw b T`aT � � 0� nad _S wXfTTSd ab a mhkgdhc fak fd 0 )�� v 0 ���� 1� vadj T`S SkSc SdTb 0

�
� ihX XSnTadpkSb �� w`fn` aXS bTXfnTkg nhdTafdSj fd � H o`fb b`hw bT`aT 0� fb fd T`S Xfdp pSdSXaTSj _g T`S SkSc SdTb 0 ¡ v 0 ��� � v adj ��� _g fdjlnTfhd

hd T`S bf}S hi � H hwSeSX v fi Y_ ^ fb TXlS T`Sd T`S SkScSdTb 0 ¡ adj 0 ��� � jh dhT pSdSXaTS - ab a
Xfdp H ¦d ianT v T`S fjSdTfTg

� � 0 �� ��� V 0 � 0 � ¸ 0 � 0 �� ��� � 0 � 0 �� ��� � Y0 � ^	
fc mkfSb T`aT 0 �� ��� nad 6T _ S wXfTTSd ab a mhkgdhc fak fd T`SbS SkSc SdTb fi T`Sg aXS
akpS_Xafnakkg fdjSm SdjSdT HWShc STXfnakkgv T`S ianT T`aT - fb a nhcclTaTfeS adj nh nhcclTaTfeS _ fakpS_Xa
fcmkfSb T`aT �mSn - fb ad �_Skfad bSc fpXhlm bn`Sc S H o`S Sq fbTSdnS hi ad adTfmhjS
hd - � cSadb T`aT T`S jSdbS hm Sd bl_bST �mSn - � fb a pXhlm bn`Sc S H �lXT`SXchXS v fi
8hd� SnTlXS � HG fb TXlS T`Sd T`fb hmSd bl_bST khhrb kfrS ad fd�dfTS jfc Sdbfhdak a¹dS
bmanS w fT` a `gmSXm kadS XScheSj H°S w fkk �d fb` T` fb mamSX _g Xafbfdp bhc S ajjfTfhdak ¤lSbTfhdb H � fXbT hi akk v bSeSXakm ShmkS `aeS abrSj lb w`Sd a bgccSTXfn mhwSX bSXfSb fd / !� �[ � � [ � � � [ � � [ �� [ � � �" fb
ad SkSc SdT fd - H �eSd w`Sd T`S eaXfa_kSb � � aXS bST Th }SXh v wS jh dhT rdhw T`SadbwSX Th T`fb H

¦d efSw hi 8hd� SnTlXS � HG fT whlkj _S eSXg fdTSXSbTfdp Th rdhw T`S XSkaTfhdb
_ STwSSd T`S SkSc SdTb 0� ihX XSnTadplkaX maXTfTfhdb H °S `aeS akbh _SSd whdjSXfdp
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fi - cfp`T _S a mhkgdhc fak Xfdp v f HS H aXS T`SXS akpS_Xafnakkg fdjSm SdjSdT SkSc SdTb
� � [ �� [ � � � fd - bln` T`aT - V / y� �[ �� [ � � � {� °S T`fdr T`fb fb dhT T`S nabS _lT
`aeSd 6T _SSd a_kS Th mXheS fT H

¦T fb dhT `aXj Th bSS T`aT T`S bfdpkS WXhT`SdjfSnr mhkgdhc fakb � Y� ^ ihX akk
m SXclTaTfhdb � ihXc a _abfb ihX T`S mhkgdhc fak Xfdp / y� �[ � � [ � � � { H �hX SqacmkS v hdS
nad n`Snr jfXSnTkg T`aT T`S WXhT`SdjfSnr mhkgdhc fakb ihX m SXclTaTfhdb fd �] pfeS a
_abfb ihX T`S kfdSaX bmad hi akk c hdhc fakb � ¡1� � ¡3� � � � � ¡��1]�� ihX w`fn` £� � � � � ihX
San` � H � kTSXdaTfeSkg hdS nad lbS a bTXhdpSX XSblkT hi RSdaXT yG
{ w`fn` SqmXSbbSb
adg bfdpkS WXhT`SdjfSnr mhkgdhc fak � Y� ^ ab ad SqmkfnfT kfdSaX nhc_fdaTfhd hi�n`l_SXT mhkgdhc fakb � � Y� ^ w fT` akTSXdaTfdp bfpdb v f HS H T`S bfpd hi T`S nhS¹ nfSdT
hi � � Y� ^ fb Y�G^� �  � � H �d T`S hT`SX `adj v Rabnhlq `ab nhd� SnTlXSj T`aT San`
bfdpkS �n`l_SXT mhkgdhc fak fb a dhdtdSpaTfeS kfdSaX nhc_fdaTfhd hi WXhT`SdjfSnrmhkgdhc fakb H

�hw jS�dS WXhT`SdjfSnr bTXlnTlXS nhdbTadTb ±� �� � / _g
�� Y� ^ � � � Y� ^ V µ ±� �� � Y� ^ �

o`SbS nhdbTadTb aXS pSdSXakf}aTfhdb hi T`S bTXlnTlXS nhdbTadTb ihX �n`l_SXT mhkgtdhc fakb ab wSkk ab T`S nhS¹ nfSdTb ±²�¨ jfbnlbbSj fd T`fb mamSX H ¦i � � v � ¨ v adj � ²aXS WXabbc addfad mSXclTaTfhdb ihX � v © v adj · w fT` jSbnSdTb aT T`S bac S mhbft
Tfhd v T`Sd ±²�¨ V ± ¶ ¯ �´ H �abSj hd hlX XSblkTb ihX WXhT`SdjfSnr mhkgdhc fakb hi
WXabbc addfad mSXclTaTfhdb pfeSd fd T`fb mamSX v ab wSkk ab hd bhc S nhcmlTaTfhdak
SefjSdnS v wS mhbS #
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