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

� � � � � � � � � � � �� 	� �

����� � ����
��������  �!"#$%&$' (#)* +") ,- . $*/0#( ,- .*"1,() 2 3# 4(,5#"1." &- 6 &) "1# *$&4,"#$" (.%&7.+ ,- .$ 89)4 +&" ), +5.0 +# #4&/ ,(941&7 )*0'(,*4 ,- . (#.+ .+'#0(.&7 '(,*4 : 31&71 &) '#$#(."#% 0;*$&4,"#$") 2 "1#$ "1# .7"&,$ ,- 6 ,$ : <= &) *$&>*#+; #(',%&7 -,(#5#(; 7, 7,/4.7" +.""&7# = &$ : ? @1&) '&5#) #!./ 4+#) ,- *$ &>*#+;#(',%&7 .$% / &$ &/ .+ "3,9%&/ #$)&,$.+ A,3 ) ,$ 1,/ ,'#$#,*) )4.7#),- .(0 &"(.(&+; 1&'1 %&/ #$)&,$ ? B*( / .&$ ",,+) .(# "1# �."$#( 7+.))&9C7."&,$ ,- #(',%&7 &$5.(&.$" / #.)*(#) -,( "1# .7"&,$ ,- . *$&4,"#$")*0'(,*4 ,$ . 1,/,'#$#,*) )4.7# 2 .$% . )&/ 4+# +#/ / . D"1# EF,$#G#// . HI .0,*" (#4(#)#$"."&,$) ,- #4&/ ,(41&7 )*0'(,*4) ?

JK LMN OPQR STS UV WXY Z M[[U[ X\VN]UK^ UV_ SV`aUb ]LT] ]LU L`V`cdc[U
e`f `K ]LU \KM] ]TK_UK] ^\Kb[U ]` TKd c`g STc] h MUg TKK N\ViTcU MN
\KMj\U[d UV_`bMc kM lU lm Tbg M]N T \KMj\U nKM]U o pMKaTVMTK] q`VU[ g UTp
N\VUr l s LMN e`f g Td ^ U VUT[MtUb TN ]LU Tc]M`K `i ]LU N\^_V`\S o `i
\SS UVu]VMTK_\[TV g T]VMcUN MK v w xy kR z { r `K ]LU j\`]MUK] `i v ^d T
c`c`g STc] [T]]McU | m Tc]MK_ ^d

} k~| r w k}~r| �
x\cL TK Tc]M`K MN cT[[Ub T N\^_V`\S Tc]M`K `K T L`g `_UKU`\N NSTcU l
J] i`[[`f N iV`g \KMj\U UV_`bMcM]d ]LT] ]LU Tc]M`K MN g MKMg T[ kM lU lm TKd
o p`V^M] MN bUKNUr l

�TVM`\N _UKUVT[MtT]M`KN `i X\VN]UK^ UV_ �N VUN\[] fUVU N\^NUj\UK][d `^p
]TMKUb ^d T K\g^ UV `i T\]L`VN kNUU W� m q` m �� m � OYr l JK ]LUNU _UKp
UVT[MtT]M`KN f LT] MN SV`aUb MN \KMj\U UV_` bMcM]d `i ]LU Tc]M`K `i o `K
v �| m f LUVU v MN T VUT[ T[_U^VTMc _V`\S m o TK T[_U^VTMc N\^_V`\S f LMcL
MN \KMS `]UK] kT[[ M]N U[Ug UK]N LTaU T[[ UM_UKaT[\UN Uj\T[ ]` O MK T VUSp
VUNUK]T]M`K `i v TN T g T]VM� _V`\S � MK `]LUV f`VbN T[[ M]N U[Ug UK]N TVU
\KMS `]UK]r TKb | MN T c`c`g STc] [T]]McU l sdSMcT[[d MK ]LUNU VUN\[]N ]LU
bMg UKNM`K `i ]LU Tc]MK_ _V`\S o g Td ^ U j\M]U [TV_U l JK ]LMN K`]U fU
_UKUVT[MtU ]LUNU VUN\[]N l X`V U�Tg S[U m i`V TKd NMg S[U K`Kc`g STc] v m
fU `^]TMK T RpbMg UKNM`KT[ \KMS `]UK] o f LMcL Tc]N \KMj\U[d UV_`bMcT[[d
`K v �| i`V TKd c`c`g STc] [T]]McU | l �K ]LU `]LUV LTKb fU NL`f ^d
U�Tg S[UN ]LT] v w xy k� z { r b`UN K`] c`K]TMK TKd `KUubMg UKNM`KT[ o
f M]L ]LMN SV`S UV]dl �



� ����� �����
s LU ]f` UNNUK]MT[ MK_VUbMUK]N fU NLT[[ \NU TVU 	 TVMKT h T]KUV �N ]LUp

`VUg N VU_TVbMK_ Tc]M`KN `i T \KMS `]UK] N\^_V`\S `K T L`g `_UKU`\N
NSTcU m TKb T NMg S[U VUN\[] c`KcUVKMK_ USMg `VSLMc N\^_V`\SN l hUcT[[
]LT] h T]KUV �N 	 UTN\VU 
 [TNNMncT]M`K s LU`VUg kNUU Wh OY m s LU`VUg Or
TNNUV]N ]LT] Mi v m | TVU TN T^ `aU m TKb o MN T c`KKUc]Ub N\^_V`\S `i v
_UKUVT]Ub ^d \KMS `]UK] U[Ug UK]N m ]LUK i`V TKd o pMKaTVMTK] o pUV_`bMc
g UTN\VU � ]LUVU TVU T c`KKUc]Ub N\^_V`\S � TKb  � v �| m N\cL ]LT]
� c`K]TMKN o TKb � MN TK � pMKaTVMTK] g UTN\VU N\SS `V]Ub `K ]LU c[`NUb
`V^M] �  l hUcT[[ T[N` ]LT] h T]KUV �N �V^M]p
 [`N\VU s LU`VUg kNUU Wh RY m
s LU`VUg � r TNNUV]N ]LT] Mi v m | TVU TN T^ `aU m TKb o MN T c`KKUc]Ub
N\^_V`\S `i v _UKUVT]Ub ^d \KMS `]UK] U[Ug UK]N m ]LUK i`V TKd  � v �|
]LUVU U� MN]N T c`KKUc]Ub N\^_V`\S � c`K]TMKMK_ o N\cL ]LT] o  w � 
TKb �  N\SS `V]N TK � pMKaTVMTK] SV`^T^M[M]d g UTN\VU l h T]KUV �N VUN\[]N
TVU MK iTc] N]V`K_UV m NUU Wh �Y i`V T N\VaUdl

yU] � � � ^ U TK MKc[\NM`K `i VUT[ T[_U^VTMc _V`\SN l hUcT[[ ]LT] �
MN �� �� ��� � �� MK � Mi i`V TKd VUSVUNUK]T]M`K `i VUT[ T[_U^VTMc _V`\SN
� � � � �y k� r m TKb TKd  � � m

� k� r w  ! � k� r w  �
JK W	 `Y m xLTLTV 	 `tUN SV`aUb ]LT] ]LMN VUSVUNUK]T]M`Kp]LU`VU]Mc SV`Sp
UV]d LTN Mg S[McT]M`KN i`V MKaTVMTK] g UTN\VUN `K L`g `_UKU`\N NSTcUN l
Z MN ]LU`VUg MN ]LU i`[[`f MK_ �

"#$%#& ' k	 `tUNr ( )�* � � � � v +� ,- �- �./0��- �1 ��,. ,.2 �+�,��
2 ��/� 03 4� ��� � �0 2 �- ��,*�5 +6 /-�� �*�-* �.�� �-*03 ,-5 � �0 �� �� ��7
� � �� �- � 8 )�* | +� , 5�0 ���*� 0/+2 ��/� �1 v 8 9� �- ,-6 � 7�-:,��,-*
� ��+,+�.�*6 � �,0/�� �- v �| �0 � 7�-:,��,-*8 ;- �,�*��/.,�3 �1 � w v
*� �- *� � ,�*��- �1 � �- v �| �0 /-�</ �.6 ��2 �5��8

=`]U ]LT] MK ]LMN VUN\[] | MN K`] TNN\g Ub ]` ^ U c`c`g STc] l �\V _`T[
MK ]LMN STS UV MN ]` NUU ]` f LT] U�]UK] ]LU c`Kc[\NM`K `i s LU`VUg O cTK ^ U
N]VUK_]LUKUb \KbUV ]LU TbbM]M`KT[ TNN\g S]M`K ]LT] | MN c` c`g STc] l >U
NL`\[b g UK]M`K ]LT] ^d T VUN\[] `i � VU_`Vd � l 	 TV_\[MN kNUU W	 TYr ]LU
c`c`g STc]KUNN c`KbM]M`K MN NT]MNnUb f LUKUaUV v �| Tbg M]N T \KMj\U[d
UV_` bMc Tc]M`K `i T \KMS `]UK] N\^_V`\S l

qd T ]LU`VUg `i XVUbUVMc q MUK TKb � Vg TKb q`VU[ kNUU Wq qY m s LU`VUg
Rr m i`V TKd T[_U^VTMc _V`\S � _UKUVT]Ub ^d \KMS `]UK] U[Ug UK]N TKb TKd
USMg `VSLMc N\^_V`\S � m ]LUVU MN T N\^_V`\S � ? `i � f LMcL MN T[N`
USMg `VSLMc MK � TKb MN `i ]LU i`Vg � ? w @ A o m f LUVU o MN \KMS `]UK]
TKb @ MN TK { pNS[M] T[_U^VTMc ]`V\N K`Vg T[MtMK_ o l >U K`f bUNcVM^ U
]LU NU]\S i`V `\V VUN\[]N l



�� ���� ����� �� ��� �� ��	
��� ��	������� � �
���� �
���� � ���&���$�� � yU] o � � � v ^ U TK MKc[\NM`K `i VUT[ T[_Up
^VTMc _V`\SN m f M]L o \KMS `]UK] TKb � _UKUVT]Ub ^d \KMS `]UK]N l � Np
N\g U ]LT] ]LUVU MN TK { pNS[M] ]`V\N @ N\cL ]LT] @ K`Vg T[MtUN o TKb
@ A o MN USMg `VSLMc MK � l yU] | ^ U T N\^_V`\S `i v N\cL ]LT] v �| MN
c`g STc] TKb cTVVMUN T nKM]U vpMKaTVMTK] g UTN\VU l

=`]U ]LT] TKd NMg S[U K`Kc`g STc] � c`K]TMKN T N\^_V`\S o NT]MNid MK_
]LU q TNMc � NN\g S]M`KN m f M]L bMg o � R kNUU Wq qY m �� k^ rr l

s LUNU TVU `\V VUN\[]N �

"#$%#& � ( )�* o z � z v z | +� ,0 �- *� � � ,0�� � 00/�� *��-0 8 �/�� �0 �
,.0 � *�,* v w � 8 9� �- *� � ,�*��- �1 o �- � �| �0 /-�</ �.6 ��2 �5�� ,-5
� �-�� ,.8

"#$%#& � ( )�* o z � z v z | +� ,0 �- *� � � ,0�� � 00/�� *��-0 8 �/�� �0 �
,.0 � *�,* � �0 - ��� ,. �- v 8 9� �- ,-6 o 7�-:,��,-* �.�0 �5 0 �*3 ,0 4 �. .
,0 ,-6 o 7�-:,��,-* � �,0/��3 �0 ,.0 � � 7�-:,��,-*8

"#$%#& � ( )�* o z � z v z | +� ,0 �- *� � � ,0�� � 00/�� *��-0 8 �/�� �0 �
,.0 � *�,* *� � ,�*��- �1 � �- v �| �0 ��*� �� � �-�� ,. �� /-�</ �.6 ��2 �5��8
9� �- *� � ,�*��- �1 o �0 +�*� � �-�� ,. ,-5 /-�</ �.6 ��2 �5��8

s LU`VUg N R m� TKb  T[[ i`[[`f iV`g ]LU i`[[`f MK_ �
!#&& � " ( )�* o z � z v z | +� ,0 �- *� � � ,0�� � 00/�� *��-0 8 � 00/� �
*�,* | �0 5�0 ���*�8 )�* � +� , ��-- ��*�5 0/+2 ��/� ��-*,�-�-2 o ,0 �-
*� � ��- �./0��- �1 ��*� �� #,*- �� $0 % �,0/�� &.,00�' �,*��- 9� ����� ��
#,*- �� $0 (�+�*7&.�0/�� 9� ����� 8 9� �- 1 �� 0 �� � ~ � v 3 � ) ~� ~*+ �

yUg g T � i`[[`f N MK ]\VK iV`g ]LU i`[[`f MK_ NMg S[U yUg g T m f LMcL MN
T aTVMTK] `i f LT] fU LTaU cT[[Ub ]LU ,c`KU [Ug g T � kNUU W> Y m yUg g T Or �
!#&& � - ( )�* � +� ,- ,.2 �+�,�� 2 ��/� 4�*� - � -�-*��:�,. �,*��-,.
��,�,�*��03 ,-5 .�* @ A o +� �� �� ��� � �� �- � 3 4� ��� o �0 /-�� �*�-* ,-5
@ �0 ,- { 70� .�* *��/0 - ��� ,.�. �-2 o 8 9� �- 1 �� ,-6 ��� ��0 �-*,*��- /�1
��,. ,.2 �+�,�� 2 ��/� 00 � � � � �y k� r 3 *� ��� �0 1 � @ 0/�� *�,* 1 �� ,-6
� ko r 7�-:,��,-* :��*��  3 � k12 r ��-:��2 �0 *� , � k� r 7�-:,��,-* :��*�� ,0
3 � 4 8

� i]UV VUcUMa MK_ T SVU[Mg MKTVd aUVNM`K `i ]LMN STS UV = Mg MNL xLTL
S `MK]Ub `\] ]` ]LU T\]L`V ]LT] ]LU MbUTN \NUb MK SV`aMK_ yUg g T �
T[N` LTaU Mg S[McT]M`KN f LUK | MN K`] TNN\g Ub ]` ^ U c` c`g STc] l s`
N]T]U ]LUg m VUcT[[ ]LT] Mi 5 MN T NUg M_V`\S MK v TKb  � v �| m T ]VTp
6 Uc]`Vd 5 MN NTMb ]` ^ U 5�:��2 �-* Mi i`V UaUVd c`g STc] 7 ) v �| ]LUVU
U� MN]N T c`g STc] 8 ) � N\cL ]LT] 9 �� 7 f LUKUaUV 9 � 5 : 8 l s LUK
]LU i`[[`f MK_ L`[bN �



� ����� �����

"#$%#& � kxLTLr ( )�* o � v +� ,- �- �./0��- �1 ��,. ,.2 �+�,�� 2 ��/� 03
4� ��� o �0 /-�� �*�-* ,-5 v �0 2 �- ��,*�5 +6 *� � /-�� �*�-* �.�� �-*0 ��-7
*,�- �5 �- �*8 )�* @ +� ,- { 70� .�* *��/0 �- v 3 - ��� ,.�. �-2 o 3 0/ �� *�,*
@ o �0 �� �� ��� � �� �- v 8 9� �- *� ��� �0 ,- �� �- 0/+0 �� �2 ��/� @ * ) @
/, ���- � $0 0/ �� *�,* 1 �� ,-6 .,**��� | �- v ,-5 ,-6  � v �| 3 �1 @ * �0
- �* , 5�:��2 �-* *�,� ��*��6 *� �- o  w v �| 8

s LU`VUg Q Mg SV`aUN T VUN\[] SV`aUb ^d x l � l � TKM MK OP�� kNUU W� RY m
s LU`VUg Ol�r l

s LU STS UV MN `V_TKMtUb TN i`[[`f N l X MVN] fU SV`aU yUg g T � l s LUK fU
bUb\cU s LU`VUg N R m � m  l >U ]LUK NL`f ^d TK U�Tg S[U ]LT] ]LU qTNMc
� NN\g S]M`KN T[`KU b` K`] _\TVTK]UU ]LT] TKd o pMKaTVMTK] g UTN\VU `K
v �| MN � pMKaTVMTK] l s LMN U�S[TMKN f Ld ]LU TbbM]M`KT[ LdS `]LUNUN MK `\V
]LU`VUg N TVU KUUbUb l >U T[N` U�S[TMK f Ldm i`V v w xy k� z { r m K` `KUu
bMg UKNM`KT[ \KMS `]UK] N\^_V`\S o Tc]N g MKMg T[[d `K v �| i`V UaUVd
c`c`g STc] [T]]McU | l >U ]LUK N�U]cL m i`V ]LU VUTbUV �N c`KaUKMUKcU m ]LU
SV``i `i yUg g T � m TKb UKb ^d SV`aMK_ s LU`VUg Q l
 %$$ � $ � !#&& � " � yU] o z � z v z | z � ^ U TN MK ]LU N]T]Ug UK] `i ]LU
yUg g T l s L\N o ~�| w � ~�| i`V N`g U ~� � v l yU] 	 w bMg � TKb [U] �^ U ]LU VUSVUNUK]T]M`K `i v `K M]N 	pb Mg UKNM`KT[ yMU N\^T[_U^VTN l s LT]
MN m

� w 
�
+

�b � v � �y k� r f LUVU � w 
�
+

yMU kv r �
yU]  � ^ U T K`KtUV` U[Ug UK] MK ]LU `KUpbMg UKNM`KT[ N\^NSTcU `i �
c`VVUNS `KbMK_ ]` yMU k� r l

>U nVN] c[TMg ]LT] � kv r � MN c[`NUb MK � l JKbUUb m M] MN SV`aUb MK
W�	 T m s LU`VUg � l Y ]LT] � k~�|~*+� r � MN b MNcVU]U l Z UKcU Mi � k~2 r � �
 ]LUK STNNMK_ ]` T N\^NUj\UKcU fU cTK f VM]U m ^d ]LU c`c`g STc]KUNN
`i | m

~2 w �~2�2 z f LUVU �2 � ~�|~*+� TKb �~2 � �~ �
s L\N

� k�2 r � � � k�~*+r
TKb m ^d bMNcVU]UKUNN m

� k�~*+r � � k~�|~*+� r � z
N`  � � kv r � l

xMKcU o ) � m � ko r N]T^M[MtUN ]LU [MKU ]LV`\_L  � TKb NMKcU o LTN K`
VT]M`KT[ cLTVTc]UVN m  � MN � ko rpMKaTVMTK] l yU]]MK_ @ ^ U TN MK ]LU qTNMc
� NN\g S]M`KN m fU TSS[d yUg g T � ]` � TKb ]`  � l >U `^]TMK ]LT] i`V
N`g U 1 � @ m � k12 r � �  � f LUVU  � MN � k� rpMKaTVMTK] l xMKcU � kv r � MN
c[`NUb ]LUVU U� MN]N ~ � v N\cL ]LT]  � w � k~ r � m ]LT] MN  � c`VVUNS `KbN



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

]` ]LU yMU T[_U^VT `i � ? w ~� ~*+ m TKb � ? MN K`Vg T[MtUb ^d � l xMKcU @
K`Vg T[MtUN o m i`V TKd 3 fU LTaU o ) 12� 1*2 l s LMN Mg S[MUN ]LT] T[N`
o ) � ? l

>U K`f c[TMg ]LT] � ) � ? l JKbUUb kVUS[TcMK_ � ? Mi KUcUNNTVd ^d
]LU N\^_V`\S `i � ? _UKUVT]Ub ^d ]LU \KMS `]UK] U[Ug UK]N MK � ?r m fU cTK
TNN\g U ]LT] � ? MN _UKUVT]Ub ^d \KMS `]UK]N l s LUVUi`VU � ? MN T[_U^VTMc
k]LMN i`[[`f N iV`g WxLY m yUg g T R lPr l yU] � � w � � � ? kT K`Vg T[
N\^_V`\S `i � r TKb [U] � � � � � �� � ^ U ]LU KT]\VT[ j\`]MUK] g TS l
xMKcU � ? MN T[_U^VTMc m � k@ Ao r MN USMg `VSLMc MK � �� � m TKb NMKcU o ) � ? m
� k@ Ao r w � k@ r MN TK T[_U^VTMc ]`V\N l xMKcU SV`S UV ]`VT[ N\^_V`\SN TVU
KUaUV USMg `VSLMc kNUU WqZ	 Y m s LU`VUg Rr ]LMN Mg S[MUN ]LT] � �� � w
� k@ r l q\] � �� � MN _UKUVT]Ub ^d \KMS `]UK]N NMKcU � MN m f LUVUTN � k@ r
c`KNMN]N `i NUg MNMg S[U U[Ug UK]N l s L\N � �� � MN ]VMa MT[ m f LUKcU � )
� ? l
� #�����$� $ � 
"#$%#& � � � � � � �

XMVN] fU c[TMg ]LT] MK SV`aMK_ ]LU ]LU`VUg N fU g Td TNN\g U ]LT]
| MN bMNcVU]U l X`V ]LMN fU \NU TK TV_\g UK] `i � TaU > M]]U kNUU W> MYr l
yU] v � ^ U ]LU �TVMN� M c[`N\VU `i | l s LU NSTcU v �v � MN ]LU N\SS `V] `i
TK vpMKaTVMTK] nKM]U g UTN\VU m KTg U[d ]LU SV`6 Uc]M`K `i ]LU vpMKaTVMTK]
g UTN\VU `K v �| l XV`g � TKM �N aUVNM`K `i ]LU q`VU[ bUKNM]d ]LU`VUg kNUU
W> MY m s LU`VUg  lRr M] i`[[`f N ]LT] v � c`K]TMKN TK T[_U^VTMc N\^_V`\S
v + f LMcL MN K`Vg T[ TKb c`c`g STc] MK v l xMKcU � MN _UKUVT]Ub ^d
\KMS `]UK]N m ]LU SV`6 Uc]M`K `i � `K]` v �v + MN ]VMa MT[ m TKb ]LUVUi`VU � �
v + l JK STV]Mc\[TV � � v � l s L\N VUS[TcMK_ v ^d v � fU g Td TNN\g U ]LT]
| MN �TVMN� M bUKNU MK v l yU] | � ^ U ]LU c`KKUc]Ub c`g S `KUK] `i ]LU
MbUK]M]d MK | l s LUK | K`Vg T[MtUN | � TKb ^d �TVMN� M bUKNM]dm N` b`UN v l
>U cTK K`f j\`]MUK] `\] ^d | � � ]L MN g UTKN ]LT] ]LU g TS

v �| � kv �| � r� k| �| � r z ~| �� ~| � k| �| � r
MN T L`g U`g `VSLMNg f LMcL MK]UV]f MKUN ]LU Tc]M`K `i � `K v �| f M]L
]LU Tc]M`K `i � � k� � | � r `K kv �| � r� k| �| � r l xMKcU | �| � MN b MNcVU]U m
]L MN SV`aUN `\V c[TMg l

x\SS `NU � MN K`Vg T[ MK v l � MaUK TKd `V^M]pc[`N\VU o  kVUNS Ucp
]MaU[dm T o pMKaTVMTK] o pUV_`bMc g UTN\VU � r m fU _U] iV`g h T]KUV �N �V^M]p

 [`N\VU s LU`VUg kVUNS lm h T]KUV �N 	 UTN\VU 
 [TNNMncT]M`K s LU`VUg r T
N\^_V`\S � N\cL ]LT] o  w �  kVUNS Uc]MaU[dm o ) � TKb � MN � p
MKaTVMTK]r l XV`g yUg g T � fU _U] ]LT] � ) � ? w ~� ~*+ m TKb NMKcU �
MN K`Vg T[ m ]LMN Mg S[MUN ]LT] � ) � l s LMN SV`aUN s LU`VUg � l s LU`VUg R
MN T NS UcMT[ cTNU l

=`f [U] \N SV`aU s LU`VUg  l J] i`[[`f N iV`g h T]KUV �N ]LU`VUg N ]LT]
i`V _V`\SN _UKUVT]Ub ^d \KMS `]UK]N m g MKMg T[M]d TKb \KMj\U UV_`bMcM]d



� ����� �����
TVU Uj\MaT[UK] SV`S UV]MUN l x` M] f M[[ N\� cU ]` SV`aU ]LT] Mi ]LU Tc]M`K
`i � MN g MKMg T[ m N` MN ]LU Tc]M`K `i o l

yU]  � v �| TKb o  w �  l yU] � ? w ~� ~*+ ^ U TN MK yUg g T � l
s LUK

o  w �  w ~*+� ?~ w ~*+� ?~ � ~*+�~ w v �| �
s LUVUi`VU ]LU Tc]M`K `i o MN T[N` g MKMg T[ l
���&� �#� �

'( yU] v w xy k� z { r m

� + w
��
�
�
	 
 
 �
 
 �� � O

�
 ���� v z

TKb
o w

��
�
�
	 O 1 �� O �� � O

�
 � 1 � { ��� �

J] MN S `NNM^[U ]` nKb T c` c`g STc] [T]]McU | MK v N\cL ]LT] | � � +MN T [T]]McU MK � + kN\cL TK U�Tg S[U fTN c`g g\KMcT]Ub ]` g U ^d 	 TVd
h UUNr l =`f [U]

� w
�
	 O � �� O �� O O

�
 �

s LUK �o � *+ w o TKb � � w �� +� *+ �w � + l J] MN UTNd ]` NUU ]LT] ^ `]L
o z � + z v z | TKb o z � � z v z | NT]MNid ]LU q TNMc � NN\g S]M`KN m TKb kU l_ l
\NMK_ ]LU g TMK VUN\[] `i WXYr ]LT] o | w � +| l JK STV]Mc\[TV m o | �w � �| l
yU]]MK_ � ^ U ]LU � +pMKaTVMTK] g UTN\VU `K � +| TKb NU]]MK_ � w � �
_MaUN T c`\K]UVU�Tg S[U ]` ]LU i`[[`f MK_ N]T]Ug UK] m f LMcL MN TKT[`_`\N
]` s LU`VUg O � �KbUV ]LU qTNMc � NN\g S]M`KN m TKd o pMKaTVMTK] g UTN\VU
`K v �| MN � pMKaTVMTK] l s LMN NL`f N ]LT] `g U TbbM]M`KT[ TNN\g S]M`K `K
� m TN MK s LU`VUg N R m � m  m MN VUj\MVUb l

� ( � _TMK [U] v w xy k� z { r l yU] � � ^ U ]LU N\^_V`\S `i v f L`NU yMU
T[_U^VT MN _UKUVT]Ub ^d�

	 O � �� � �� � : O
�
 z

�
	 � O �� � O
� � �

�
 z

�
	 � � �O � �� O �

�
 �

�K U�Tg S[U c`g g\KMcT]Ub ]` g U ^d � l h TSMKcL\� NL`f N ]LT] `KU
g Td nKb T c`c`g STc] [T]]McU | MK v w xy k� z { r N\cL ]LT] � � � | MN
T [T]]McU MK � � l xMKcU m ^d �`VbTK cTK`KMcT[ i`Vg m TKd `KUuSTVTg U]UV
\KMS `]UK] N\^_V`\S `i v MN c`K6\_T]U UM]LUV ]` T N\^_V`\S `i � � `V ]` T
N\^_V`\S `i � + m fU LTaU ]LT] K` `KUuSTVTg U]UV \KMS `]UK] N\^_V`\S `i



�� ���� ����� �� ��� �� ��	
��� ��	������� � �
���� �
v Tc]N \KMj\U[d UV_`bMcT[[d `V g MKMg T[[d `K v �| i`V UaUVd c`c`g STc]
[T]]McU | MK v l
 %$$ � $ � !#&& � - � yU] � ^ U ]LU N\^NSTcU `i � c`KNMN]MK_ `i
� ko rpMKaTVMTK] aUc]`VN l s LUK  � � TKb � MN � k@ rpMKaTVMTK] NMKcU @
K`Vg T[MtUN o l xMKcU @ MN TK { pNS[M] ]`V\N m fU cTK f VM]U

� w ���� �� z

f LUVU � MN T N\^NU] `i ]LU NU] `i VT]M`KT[ cLTVTc]UVN `K @ TKb
� � �� z 1 � @ z � k1r w � k1r �

� UK`]U ]LU ]VMa MT[ cLTVTc]UV ^d � TKb i`V � � � [U] 	� bUK`]U M]N
bUVMaT]MaU m f LMcL MN 6\N] T [MKUTV i\Kc]M`KT[ `K yMU k@ r l >VM]U

 w � 	 

���*��� �

�

xMKcU @ Ao MN USMg `VSLMc MK � m � MN � k� rpMKaTVMTK] l >U f M[[ SV`aU ]LT]
i`V N`g U 1 � @ m � k12 r � � ^d NL`f MK_ ]LT] ]LUVU U� MN]N 1 N\cL ]LT]

	� k1r � � i`V T[[ � � � : �� �kOr
X`V ]LMN M] N\� cUN ]` NL`f ]LT] � MN K`] c`K]TMKUb MK ]LU c`KaU� L\[[

k`aUV { r `i 	� � � � � : ��� l Ji fU LTb c`KN]TK]N 9� � { � N\cL ]LT]



���*���
9�	� w � z 
 9� w Oz

]LUK \NMK_ ]LU iTc] ]LT] ]LU bUVMaT]MaUN `i ]LU VT]M`KT[ cLTVTc]UVN `i @
i`Vg T bMNcVU]U � pg `b\[U MK yMU k@ r� M] i`[[`f N kNUU W> Y i`V g `VU bU]TM[Nr
]LT] ]LUVU TVU �� � �� m K`] T[[ tUV` m N\cL ]LT]



���*���

�� 	� w � �kRr


`KNMbUV ]LUK ]LU Tc]M`K `i � `K ]LU aUc]`V
 w �

���*���  ���� z

MK ]LU NSTcU � 
+ � m f LUVU 	 w � �� l s LUK M] i`[[`f N iV`g kRr ]LT] MN MKaTVMTK] \KbUV ]LU Tc]M`K `i �� k@ A o r TKb LUKcU `i �� k� r m f LUVU
�� w � 
+ � l s L\N ]LU [MKU ]LV`\_L UTcL � MN MKaTVMTK] \KbUV � k� r l
Z `fUaUV m NMKcU � LTN K` VT]M`KT[ cLTVTc]UVN m ]L MN Mg S[MUN ]LT] UTcL �MN � k� rpMKaTVMTK] m f LMcL Mg S[MUN ]LT] � w �� l



� ����� �����
 %$$ � $ � 
"#$%#& � � s LU SV``i N�U]cLUb LUVU MN N`g Uf LT] bM�UVUK]
iV`g ]LU `KU c`g g\KMcT]Ub ]` ]LU T\]L`V ^d = Mg MNL xLTL l

=`]McU ]LT] ]LU SV``i `i yUg g T � MK iTc] Mg S[MUN T N]V`K_UV N]T]Up
g UK] � i`V TKd VUSVUNUK]T]M`K � � � � �y k� r ]LUVU MN TK `S UK N\^NUg Mp
_V`\S @ * ) @ N\cL ]LT] i`V TKd � ko rpMKaTVMTK] aUc]`V  � � TKb TKd
NUj\UKcU 12 �

f M]L 12 � @ * TKb 12 � 4 kM lU lm 12 UaUK]\T[[d [UTaUN UaUVd
c`g STc] N\^NU] `i � r m ]LU NUj\UKcU � k12 r ]UKbN ]` T � k� rpMKaTVMTK]
aUc]`V l s` NUU ]LMN ]T�U

@ * w 1 � @ � 	� k1r � � i`V T[[ � � � : ��� �
� V_\MK_ TN MK ]LU SV``i `i kOr MK yUg g T � NL`f N ]LT] @ * MN K`Ku
Ug S]d TKb NT]MNnUN ]LU c[TMg l x` K`f [U] \N ]T�U i`V @ * ]LU NUg M_V`\S
c`VVUNS `KbMK_ ]` ]LU KT]\VT[ Tc]M`K `i v `K

2�
�� +

�� yMU kv r �k�r
yU]  w ~�| m TKb N\SS `NU ]LT] @ * MN K`] bMaUV_UK] m ]LT] MN m ]LUVU

U� MN]N T c`g STc] 7 ) v TKb T NUj\UKcU 12 � @ * N\cL ]LT] 12 � 4
TKb 12~� � 7 | l s L\N 12 � 7 |~*+� l yU] o  w �  TKb c`KNMbUV T_TMK
]LU VUSVUNUK]T]M`K � � v � �y k� r TKb ]LU aUc]`V  � � � TN MK ]LU
SV``i `i yUg g T � l =`]McU ]LT] ]LMN VUSVUNUK]T]M`K MN c`K]TMKUb TN T
N\g g TKb MK k�r l

� V_\MK_ TN MK ]LU NUc`Kb STVT_VTSL `i ]LU SV` `i `i yUg g T � fU NUU
]LT] � k7 |~*+� r � MN c[`NUb l �K ]LU `]LUV LTKb fU �K`f ]LT] � k12 r �
]UKbN ]` T � kv rpMKaTVMTK] aUc]`V TN 3 � 4 l s LMN Mg S[MUN TN MK ]LU SV``i
`i yUg g T � ]LT] T c`K6\_T]U � ? `i � c`K]TMKN o TKb MN K`Vg T[MtUb ^d
v l � _TMK TN MK ]LU SV``i `i yUg g T � fU _U] ]LT] v ) � ? l
� ���$� �#��#&#��� � J f`\[b [M�U ]` ]LTK� = Mg MNL xLTL i`V T i`Vp
g\[T]M`K TKb SV``i `i s LU`VUg Q TN fU[[ TN TbbM]M`KT[ c`g g UK]N `K
TK UTV[MUV aUVNM`K `i ]LMN STS UV m ]` 	 TVd h UUN TKb �KbVUM h TSMKcL\�
i`V MKi`Vg T]M`K `K [T]]McUN \NUb MK ]LU U� Tg S[UN m TKb ]` ]LU VUiUVUU i`V
LU[Si\[ VUg TV�N l

� �	�
����

����� � ? �&.+&$ &7� & � &(* +. 2 � ? �, 71)71&+% .$% � ? � ? � ,)",3 2 �� �������� �� � ��  
!�����"����� �� # $% �&!"�' ( �� �"! )!�*� � 2 �/ ? + ? ,- � ."1 ? ,- D./01 I .1 .9.22 ?

��� � 3 ? � &#$ .$% � ? �,(#+ 2 4�*� % !�*� �� �� �5 �!� 6 �7*�� 8� % !�*� �� $�� �"�!�� "$% � 
&!�7*� 9 2 F ? � ? � 7.% ? �7& ? :.(&) 2 0- " ? 1 .; D.//<I �#(&# � 2 02/90;1 ?

��, � � ? �,3#$ 2 =�"> ? �� ��% "�8 @��7*� � !% �8�'��A �� B �5 �% ����*� 4� "'�� 2 �)( ?
+ ? ,- � ."1 ? CD D./E0 I <0E9<E1 ?

�� .� � ? � ? �.$& 2 F �!��*$ $�"� G!"��$"����� "�8 ? ���5 "$ B �!��6� �!�� �� B �5 �% � 
� ��*� 4� "'�� 2 + ? �$% ? � ."1 ? �, 7 ? DH D./E0I <2;9<I2 ?



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

�� <� � ? � ? � .$& 2 � ���!% ��� �!"� �'��!��� �� � ��� �� 6 �5 �% ����*� �� "'�� "�8 � �� 
� 6 "���� � "�� !�� �5 "���� 2 + ? �#&$# �$'#3 ? � ."1 ? D-H D./I;I ;;9I/ ?

��� .� � ? � ? � .$& .$% � ? � ? � .('*+&) 2 ( �5 �� � ���!�&*����� �� �!&��� �� @��� �����
� $��� "�8 �"$*�� �� 	*"8!"��' ��!5� 2 �%5.$7#) &$ �,5&#" � ."1#/ ."&7) 2 
� 2
:.(" . 2 D.//1I / .9.1E ?

��:� � ? � ++&) .$% � ? :#((&�, 2 @��7*� � !% �8�'��A �� � $��� �� B �5 �% ����*� 4� "'�� 2�)( ? + ? ,- � ."1 ? CH D./EII <E09<I2 ?
�3� � ? 3*()"#$0#(' 2 G6� @��7*� � !% �8�'��A �� �6 � B �!�'A'$� � $�� 2 �#7#$" �%5.$7#)&$ @,4,+,'&7.+ �;$./ &7) 2 � ? �#7� D#% ?I 2 �4(&$'#( #(+.' G#7"*(# �,"#) D
,D./E<I /;9..; ?
�� .� � ? � ? � .('*+&) 2 ��5� "'����� �� ? ���5 "$ �$���8 9��"!�"�� 4 ��� �� # '����� ��

@��� ����� )!�*� � 2 �#,/ ? �#% ? D� D.// .I .9E ?
�� , � � ? � ,�#) 2 �� �5 �!� 6 �' 4*&% !�*� � "�8 9��"!�"�� ? �"�*!�� 2 �(',%&7 @1#,(; .$%

�;$./ &7.+ �;)"#/ ) 2 ,+ ? .; 2 :.(" 0 D.//;I ?
�� .� � ? � ."$#( 2 �� �"%6*�"�6 "� �� ? �"�*!� ���� �'�*!� �$$ ? � ."1 ? 
D� D.// .I

<1;9</� ?
�� <� � ? �."$#( 2 �"%6*�"�6 "� �� G�� �$�% �'"$ ���� �'�*!� "�8 � ���!�&*���� �� @��� � 

���� � $��� 2 �*�# + ? ,- � ."1 ? �D D.// .I <1;9<I� ?
��1� � ? �."$#( 2 9��"!�"�� ? �"�*!�� "�8 �!&�� �$��*!�� � �! @��� ����� # '����� ��

B �5 �% ����*� 4� "'�� 2 �#,/ #"(&7 .$% 3*$7"&,$.+ �$.+;)&) 2 � D.//2 I <109<;E ?
��1 � � ? � ? �1.1 2 @��� �!5 $A � ���!�&*��8 �!&��� �� ��!�"�� � $��� �� B �5 �% ����*�

4� "'�� 2 � ."1 ? �$$ ? C,H D.// .I 1 .;9112 ?
� � � ? � ? ##71 2 @��7*� � !% �8�'��A �� B �!��� 6 �!�'"$ � $��� 2 �/ ? + ? ,- � ."1 ? HH$, ? 2 D./EEI I<E9I;/ ?
�� � � ? �#&)) 2 � ����� � �5 ������"$ � �� !�����"����� "�8 4*&% !�*� #'����� �� B � 

5 �% ����*� 4� "'�� 2 �)(.#+ + ? ,- � ."1 ? 
�� D.//I I .I/�<�E ?
�� &� � ? � &""# 2 ? �"�*!"&$� 	*������� �� @��� ����� G!"��$"����� �� B �5 �% ����*�

4� "'�� 2 @(.$) ? �� � D�- $, ? < D.//2 I ;EE9;/2 ?


