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KLML MNOP LQRST U OTVWT LXTP RVTSYZT SLMR[VTST \ L]Y ^Y]L[RTSY SY _ZY[ZTP T
SL _`MabZTSNTcdY LP eV[LVfTZRT e]gQZRWT ST hVRiLZMRSTSL jLSLZT] SL k RVTM
bLZTRM l WYP Y \TZQL SYM ZLmNRMRQYM VLWLMMnZRYM U YOQLVcdY SY [ZTN SL oYNQYZ
LP eV[LVfTZRT e]gQZRWT p
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e MTO LPYM mNL QYSTM TM WYRMTM WYVWYZZLP \TZT Y O LP STmNL]LM
mNL TPTP T oLNM l STmNL]LM mNL MdY WfTPTSYM ML[NVSY Y MLN \ZY\`MRQY p
_YZmNL YM mNL STVQLM WYVfLWLN l QTPOgP YM \ZLSLMQRVYN \TZT MLZLP
WYV �YZP LM U RP T[LP SL MLN jR]fY l T �P SL mNL e]L ML� T Y \ZRPY[�VRQY
LVQZL PNRQYM RZP dYM � L TYM mNL \ZLSLMQRVYN l T LMQLM QTPOgP WfTPYN �
L TYM mNL WfTPYN l T LMQLM QTPOgP �NMQR�WYN � L TYM mNL �NMQR�WYN l
T LMQLM QTPOgP []YZR�WYN p
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^YP\YZQTP LVQYM SRV�PRWYM VdYa]RVLTZLM MdY RVLZLVQLM U P TRYZRT SYM MRMa
QLP TM l MLVdY T QYSYM p _YZ RMMY P LMPY l Y LMQNSY L T TVn]RML SL QTRM MRMQLP TM
g NPT ZLT]RSTSL VYM P TRM SRiLZMYM ZTP YM STM WR�VWRTM p oLMSL T P TQLP nQRWT
\NZT TQg ZTPYM SL T\]RWTcdY WYPY TM LV[LVfTZRTM p
hP SYM SLMT�YM P TRM WYPNVM ST WR�VWRT g T WYVMQZNcdY SL PYSL]YM mNL

LX\ZLMMLP T][NPTM WTZTWQLZ�MQRWTM SL RVQLZLMML SL NP STSY MRMQLP T p � \TZQRZ
SL P YSL]YM l Y MRMQLP T YZR[RVT] iTR MLVSY PL]fYZ WYP\ZLLVSRSY p � YOQLVcdY SL
PYSL]YM mNL LX\ZLMMLP ZL\ZLMLVQTQRiTP LVQL MRMQLP TM SRV�PRWYM VdYa]RVLTZLM
WYVQRVNT l VY LVQTVQY l MLVSY NP SLMT�Y p

	 LMQL QZTOT]fY g RViLMQR[TSY WYPY TM WTZTWQLZ�MQRWTM QY\Y]`[RWTM L SRV�a
P RWTM SL NP MRMQLP T SRV�PRWY VdYa]RVLTZ \YSLP TNXR]RTZ VT ZLWYVMQZNcdY SL
WTP\YM iLQYZRTRM WYVQRSYM VY LM\TcY SL �TMLM QZRS RP LVMRYVT] p 
 PYMQZTSY l \ YZ
P LRY SL T][NVM LXLP\]YM l mNL YM PYSL]YM YOQRSYM MdY \TZWRP YVRYMYM L T]gP
SRMMY WYVML[NLP ZL\ZYSN� RZ Y WYP\YZQTPLVQY []YOT] SY MRMQLP T l [NTZSTVSY
TM \ZY\ZRLSTSLM ]Y WTRM p _TZT [TZTVQRZ �YZP T]P LVQL T LmNRiT]�VWRT l �LZZTP LVa
QTM SL TVn]RML QY\ Y]`[RWT MdY LP\ZL[TSTM p

� \ZRVWR\T] YO� LQRiY SLMQL QZTOT]fY g T M�VQLML SL SRV�PRWTM VdYa]RVLTZLM
\ YZ P LRY SL P YSL]YM T�VM \ YZ \TZQLM p 	 LMML MLVQRSY g SLMLViY]i RST NPT
YZRLVQTcdY OTMLTST VT LMQZNQNZT QY\ Y]`[RWT SL TQZTQYZLM LMQZTVfYM \TZT mNL
PYSL]YM T�VM \YZ \TZQLM \ YMMTP MLZ WYVMQZN �SYM p KTPOgP g LX\]YZTST T
ZL]TcdY LVQZL MN\LZ��WRL SL WfTiLTPLVQY SYM PYSL]YM L YM \TZ�PLQZYM SL ORa
�NZWTcdY SYM MRMQLP TM TOYZSTSYM p hP T iL� mNL YM PYSL]YM YOQRSYM l T]gP SL
ZL\ZLMLVQTQRiYM l MdY \TZWRPYVRYMYM l WRZWNRQYM L]LQZ
VRWYM mNL RP\]LP LVQTP TM
SRV�P RWTM �YZTP \ZY� LQTSYM L PYVQTSYM p
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	YV]RVLTZ S�VTP RWM TZL RVfLZLVQ QY QfL P T� YZRQ� Y� QfL M�MQLP M p KfLZLa
�YZL l QfL MQNS� TVS TVT]�MRM Y� MNWf M�MQLP M RQ RM T ZLT]RQ� RV P YMQ SRiLZML
OZTVWfLM Y� MWRLVWLM l �ZYP \NZL P TQfLPTQRWM QY T\\]RLS MWRLVWLM TM LV[RVLLa
ZRV[ p

� WYPPYV WfT]]LV[L Y� MWRLVWLM RM QY ONR]Q P YSL]M QfTQ LX\ZLMM MYP L WfTa
ZTWQLZRMQRWM Y� RVQLZLMQ RV QfL M� MQLP p jZYP MNWf PYSL]M QfL YZR[RVT] M� MQLP
WTV OL O LQQLZ NVSLZMQYYS p �Y�LiLZ l QfL ONR]S RV[ Y� PYSL]M QfTQ LX\ZLMM VYVa
]RVLTZ S�VTP RW M�MQLP M ZL\ZLMLVQTQRiL]� WYVQRVNLM O LRV[ TV Y\LV WfT]]LV[L p
KfRM �YZ	 RViLMQR[TQLM fY� QfL QY\Y]Y[RWT] WfTZTWQLZRMQRWM TVS S�VTP RWM

Y � T VYV]RVLTZ S�VTP RWT] M�MQLP WTV fL]\ RV QfL iLWQYZ �L]S ZLWYVMQZNWQRYV
RV QfL QfZLLaSRP LVMRYV \fTML M\TWL p 
Q RM MfY�V O� MYP L LXTP\]LM QfTQ QfL
TWfRLiLS PYSL]M TZL \TZMRPYVRYNM TVS PYZLYiLZ QfTQ l QfL� ZL\ZYSNWL QfL
[]YOT] O LfTi RYZ Y � QfL M�MQLP 	LL\RV[ QfL ]Y WT] \ZY\ LZQRLM p KY [NTZTVQLL
�YZP T] LmNRiT]LVWL QYY]M Y� QY\Y]Y[RWT] TVT]�MRM TZL NMLS p
KfL P TRV YO� LWQRiL Y � QfRM �YZ	 RM QfL VYV]RVLTZ S�VTP RW M�VQfLMRM O�

PLTVM Y � \RLWL� RML T� VL PYSL]M p 
V QfRM SRZLWQRYV TV YZRLVQTQRYV OTMLS YV
QfL QY\Y]Y[RWT] MQZNWQNZL Y� MQZTV[L TQQZTWQYZM RM SLiL]Y\ LS MY QfTQ \RLWL� RML
T� VL PYSL]M WTV O L WYVMQZNWQLS p � ]MY QfL �YZ	 LX\]YZLM QfL ZL]TQRYV O LQ�LLV
M� RQWfRV[ MNZ�TWL Y � QfL P YSL]M TVS QfL M� MQLP OR�NZWTQRYV \TZTPLQLZM p �RVWL
MNWf ZL\ZLMLVQTQRiL PYSL]M TZL \TZMRPYVRYNM l L]LWQZYVRW WRZWNRQM QfTQ RP\]La
P LVQ QfL S�VTP RWM �LZL SLiL]Y\ LS TVS QLMQLS p

i RR





������� �������

�[ZTSLcY TY �LVfYZ �LMNM \ YZ VYM WYVWLSLZ T MNT [ZTcT L VYM LVMRVTZ T
TVSTZ LP MLNM WTP RVfYM p oL PYSY LM\ LWRT] l T[ZTSLcYa�fL \YZ Y\ LZTZ LP
P RVfT iRST SL PTVLRZT i RiT L L�WT� SNZTVQL QYSY LMML QLP\Y SY SYNQYZTSY p

�Y PLN YZRLVQTSYZ �NRM �VQYVRY � [NRZZL P RVfT \ZY �NVST [ZTQRSdY p �OZRa
[TSY \YZ QNSY mNL T\ZLVSR WYP iYW� L \ L]T MNT TP R�TSL p

�Y \ LMmNRMTSYZ L TP R[Y ^fZRMQY\fL �LQL]]RLZ mNL l WYP [ZTVSL \TWR�VWRT l
P L RVRWRYN VY Pn[RWY PNVSY ST TVn]RML QY\ Y]`[RWT p k LZWR � LTNWYN\ l P YV
TP R �

� � RQT SL ^nMMRT SL _TN]T �PTZT] l P RVfT TPTST LM\ YMT l mNL QLiL \TWRa
�VWRT \TZT LVQLVSLZ TM P RVfTM TNM�VWRTM L MLP T mNT] LMQL QZTOT]fY VdY QLZRT
MRSY \YMM�iL] p

�YM P LNM TP R[YMaRZP dYM kTZT ^ZRMQRVT ST �R]iLRZT ^YL]fY l eZRiL]QYV bLa
ZT]SY 	 L\YPNWLVY L oTRZ �YMg SL � ]RiLRZT p oLNM YM TO LVcYL \ YZ QNSY p

�YM TP R[YM SY kYiRP LVQY �fT]YP ST � ZmNRSRY WLML SL kTZRTVT p oL PYSY
LM\ LWRT] l YM P LNM RZP dYM kTZW]L� bYPLM SL � ]RiLRZT L �TVLMMT � R]iT bYP LM p

�Y QgWVRWY SL �TOYZTQ`ZRY ^TZ]YM eSNTZSY _nSNT � ]RiLRZT L TY T]NVY
_TN]Y k 
VRWY �	VRYZ \ L]Y [ZTVSL TNX �]RY \ZLMQTSY VT PYVQT[LP SYM WRZWNRa
QYM L]LQZ
VRWYM L \ L]TM SRMWNMM
 LM p

�YM WY]L[TM SY SL\TZQTP LVQY SL eV[LVfTZRT e]gQZRWT ST hVRiLZMRSTSL jLa
SLZT] SL �dY �YdY SL]a� LR p

� PRVfT P dL l k TZ]LVL �TMWYVWL]YM �PTZT] l \ L]Y SYP ST iRST L T P LN
\TR l �YMg �YTZLM SY �PTZT] l \ YZmNL MNT \ZLMLVcT ML LMQLVSL T]gP SY QLP\Y p
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� p� �O� LQRiYM p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �
� p� � Z[TVR�TcdY SY QLXQY p p p p p p p p p p p p p p p p p p p p p p p  

! " ��#� ��
 $��%����
� � 	������ ��&��'� ��
 (
� p� �RMQLP TM SRV�PRWYM VdYa]RVLTZLM p p p p p p p p p p p p p p p p p )

� p� p� _ZY\ZRLSTSLM [LZTRM SL WTP\YM iLQYZRTRM p p p p p p p p *
� p� p� ^YV�NVQYM + L , ]RP RQLM p p p p p p p p p p p p p p p p p �
� p� p� �QZTQYZ p p p p p p p p p p p p p p p p p p p p p p p p p p �
� p� p �QZTQYZLM LP - . p p p p p p p p p p p p p p p p p p p p p /
� p� p) eMQTOR]RSTSL SL \YVQYM �XYM p p p p p p p p p p p p p p p ��
� p� p0 �TZRLSTSLM p p p p p p p p p p p p p p p p p p p p p p p p p � 

� p� jLZZTP LVQTM SL TVn]RML p p p p p p p p p p p p p p p p p p p p p p �/
� p� p� � R�NZWTcdY ]Y WT] p p p p p p p p p p p p p p p p p p p p p p ��

� p� oRV�PRWT []YOT] p p p p p p p p p p p p p p p p p p p p p p p p p p � 
� p� p� 1 ZORQTM fYPYW]�VRWTM L fLQLZY W]�VRWTM p p p p p p p p p p � 
� p� p� � R�NZWTc
 LM []YOTRM p p p p p p p p p p p p p p p p p p p p �0

� p �Vn]RML QY\Y]`[RWT p p p p p p p p p p p p p p p p p p p p p p p p p ��
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� p p� kT\T SL \ZRP LRZY ZLQYZVY p p p p p p p p p p p p p p p p ��
� p p� 1 ZORQTM \ LZR`SRWTM RVMQniLRM p p p p p p p p p p p p p p p �/
� p p� 		PLZY SL WYVLXdY �������� ��� �	
� p p p p p p p p p p �	
� p p _TSZdY ��	�
 ���	� p p p p p p p p p p p p p p p p p p p p p ��
� p p) oLMWZRcdY T][gOZRWT SY \TSZdY p p p p p p p p p p p p p p ��
� p p0 �WYP YSTcdY STM `ZORQTM VY \TSZdY p p p p p p p p p p p � 

� p) oRMWNMMdY �VT] p p p p p p p p p p p p p p p p p p p p p p p p p p p �*
� � ������ 	��� &�� &
���� ��

� p� 
VQZYSNcdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p �/
� p� kYSL]YM WYP LMQZNQNZT \ YZ \TZQLM p p p p p p p p p p p p p p p p  	

� p� p� kYSL]YM LX\]�WRQYM p p p p p p p p p p p p p p p p p p p p  	
� p� �RMQLP TM T�VM \YZ \TZQLM p p p p p p p p p p p p p p p p p p p p p   
� p eMQRP TcdY SL \TZ�PLQZYM p p p p p p p p p p p p p p p p p p p p p  0
� p) oRMWNMMdY �VT] p p p p p p p p p p p p p p p p p p p p p p p p p p p  �

� ���
��� ����� � ������ 	��� &�� �
���� � ��&�����
 (�
 p� 
VQZYSNcdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p )�
 p� �QZTQYZLM LMQZTVfYM L iTZRLSTSLM ZTP R�WTSTM p p p p p p p p p p )�
 p� �RV[N]TZRSTSLM p p p p p p p p p p p p p p p p p p p p p p p p p p p ) 
 p ^YVMQZNcdY SL MRV[N]TZRSTSLM p p p p p p p p p p p p p p p p p p ))
 p) kLWTVRMP YM ST SRV�PRWT WT`QRWT LP - . p p p p p p p p p p p p p )0
 p0 _YVQYM �XYM L QYZY ]RP RQTVQL p p p p p p p p p p p p p p p p p p p )*
 p* �RMQLP TM WYO LZQNZT L RP T[LP p p p p p p p p p p p p p p p p p p )/
 p� �TZRLSTSLM L OR�NZWTc
 LM []YOTRM p p p p p p p p p p p p p p p p p 0	
 p/ ^YVW]NMdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p 0�

( ������������ �� �
�&�� ������
 �� �(
) p� 
VQZYSNcdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p 0)
) p� �RMQLP TM WT`QRWYM L MLNM P LWTVRMPYM p p p p p p p p p p p p p p 00
) p� � LWYVMQZNcdY SY MRMQLP T SL ��MM]LZ p p p p p p p p p p p p p p p 0�

) p� p� �Vn]RML QY\ Y]`[RWT SY TQZTQYZ ��MM]LZ p p p p p p p p p p 0�
) p� p� oRV�PRWT ]Y WT] SY MRMQLP T SL ��MM]LZ p p p p p p p p p p *�
) p� p� kYSL]Y T�P \YZ \TZQLM SY MRMQLP T SL ��MM]LZ p p p p p * 

) p � LWYVMQZNcdY SY MRMQLP T SL �YZLV� p p p p p p p p p p p p p p p �	
) p p� �Vn]RML QY\ Y]`[RWT SY MRMQLP T SL �YZLV� p p p p p p p p �	
) p p� oRV�PRWT ]Y WT] SL �YZLV� p p p p p p p p p p p p p p p p ��
) p p� kYSL]Y T�P \YZ \TZQLM SY MRMQLP T SL �YZLV� p p p p p � 

) p) ^YVW]NMdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p ��
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0 p� 
VQZYSNcdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p /�
0 p� _ZY� LQY SL YMWR]TSYZLM WT`QRWYM p p p p p p p p p p p p p p p p p p /�
0 p� ^RZWNRQYM SL WfTiLTP LVQY p p p p p p p p p p p p p p p p p p p p /�

0 p� p� ^RZWNRQY P`SN]Y p p p p p p p p p p p p p p p p p p p p p p /�
0 p� p� ^fTiLM TVT]`[RWTM p p p p p p p p p p p p p p p p p p p p p �	�

0 p e]LQZYSRMMY]NcdY SY WYOZL p p p p p p p p p p p p p p p p p p p p p �	�
0 p p� oRV�PRWT SY \ZYWLMMY p p p p p p p p p p p p p p p p p p p �	/
0 p p� � LWYVMQZNcdY p p p p p p p p p p p p p p p p p p p p p p p ��	

0 p) ^YVW]NMdY p p p p p p p p p p p p p p p p p p p p p p p p p p p p p ���
� ��������� ��(

* p� _ZRVWR\TRM WYVQZRONRc
 LM p p p p p p p p p p p p p p p p p p p p p ��0
* p� oRMWNMM
 LM jRVTRM p p p p p p p p p p p p p p p p p p p p p p p p p ��*
* p� KZTOT]fYM �NQNZYM p p p p p p p p p p p p p p p p p p p p p p p p p ��*

� �
 �����
�
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) p� 		PLZY SL WYVLXdY LVQZL \TZLM SL `ZORQTM SL ��MM]LZ p p p p p *	
) p� �NQYiT]YZLM SY MRMQLP T SL ��MM]LZ p p p p p p p p p p p p p p p p *�
) p� _Y\N]TcdY SL `ZORQTM \ LZR`SRWTM RVMQniLRM SL ��MM]LZ p p p p p p */
) p �NQYiT]YZLM SY MRMQLP T SL �YZLV� p p p p p p p p p p p p p p p p � 
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� p� 1 ZORQT L WNZiT RVQL[ZT] p p p p p p p p p p p p p p p p p p p p p p 0
� p� ^RW]Y ]RP RQL L WTYM p p p p p p p p p p p p p p p p p p p p p p p p p �	
� p� KZT� LQ`ZRTM VY LM\TcY ORSRP LVMRYVT] p p p p p p p p p p p p p p p ��
� p KZT� LQ`ZRTM VY LM\TcY QZRS RP LVMRYVT] p p p p p p p p p p p p p p p ��
� p) �TZRLSTSLM ]RVLTZLM VY LM\TcY QZRSRP LVMRYVT] p p p p p p p p p p �*
� p0 �TZRLSTSLM ]RVLTZLM SY YMWR]TSYZ SL ^fNT p p p p p p p p p p p p ��
� p* �TZRLSTSL VdYa]RVLTZ p p p p p p p p p p p p p p p p p p p p p p p �/
� p� 
PLZMdY SL MgZRLM p p p p p p p p p p p p p p p p p p p p p p p p p �	
� p/ �LcdY SL _YRVWTZg SY TQZTQYZ SL ��MM]LZ p p p p p p p p p p p p p ��
� p�	 oRT[ZTP TM SL OR�NZWTcdY SL MRMQLP TM TNQ
VYPYM p p p p p p p p ��
� p�� 1 ZORQT fYPYW]�VRWT SY MRMQLP T SL �fR] �VR	Yi p p p p p p p p p p p � 
� p�� 1 ZORQTM fLQLZY W]�VRWTM p p p p p p p p p p p p p p p p p p p p p p p �)
� p�� 1 ZORQT fYPYW]�VRWT ML\TZTQZR� p p p p p p p p p p p p p p p p p p �0
� p� � LQZTQY SL �TMLM TVQLM ST OR�NZWTcdY fYPYW]�VRWT p p p p p p p p �*
� p�) � LQZTQY SL �TMLM T\ `M T OR�NZWTcdY fYPYW]�VRWT p p p p p p p p p �*
� p�0 kT\T SL \ZRP LRZY ZLQYZVY p p p p p p p p p p p p p p p p p p p p �/
� p�* 1 ZORQT ��	 � p p p p p p p p p p p p p p p p p p p p p p p p p p p p �	
� p�� ^YViLVcdY \TZT WZN�TP LVQYM SL `ZORQTM p p p p p p p p p p p p p ��
� p�/ ^ZN�TP LVQYM SL `ZORQTM p p p p p p p p p p p p p p p p p p p p p p ��
� p�	 kLWTVRMP YM SL WYVMQZNcdY SL SRV�P RWT WT`QRWT p p p p p p p p p ��
� p�� e]LP LVQYM SY \TSZdY p p p p p p p p p p p p p p p p p p p p p p p ��
� p�� �WYPYSTcdY SL `ZORQTM VY \TSZdY p p p p p p p p p p p p p p p p �0
� p� jNVc
 LM SL TQRiTcdY p p p p p p p p p p p p p p p p p p p p p p p p  �
� p� � LSL VLNZT] T�P \YZ \TZQLM p p p p p p p p p p p p p p p p p p p  �
� p� ^]TMMR�WTcdY SYM \ZYWLSRP LVQYM SL LMQRP TcdY p p p p p p p p p  /
 p� �RMQLP T T�P L T �YZP TcdY SL ZTP YM p p p p p p p p p p p p p p p ) 
 p� _YVQY SL ZTM[Y p p p p p p p p p p p p p p p p p p p p p p p p p p )*
 p� _TSZ
 LM L �YZP TM WTV
VRWTM p p p p p p p p p p p p p p p p p p p )�
 p �RMQLP TM WYO LZQNZT L RP T[LP p p p p p p p p p p p p p p p p p p 0�
 p) �YP T WYVLWQTST p p p p p p p p p p p p p p p p p p p p p p p p p p 0�
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 p0 � R�NZWTcdY []YOT] SL NP MRMQLP T T�P \YZ \TZQLM p p p p p p p p 0 
) p� �QZTQYZ L MLcdY SL _YRVWTZg SY MRMQLP T SL ��MM]LZ p p p p p p p 0/
) p� kT\T SL \ZRP LRZY ZLQYZVY SL ��MM]LZ p p p p p p p p p p p p p p 0/
) p� _TSZdY SY MRMQLP T SL ��MM]LZ p p p p p p p p p p p p p p p p p p *	
) p �TZRLSTSLM SY MRMQLP T SL ��MM]LZ ]RVLTZR�TSY p p p p p p p p p p *�
) p) � L[R
 LM SL QZTVMRcdY p p p p p p p p p p p p p p p p p p p p p p p *�
) p0 ^YP\YZQTPLVQYM P LQTaLMQniLRM p p p p p p p p p p p p p p p p p *)
) p* �N\ LZ��WRLM SL WfTiLTP LVQY p p p p p p p p p p p p p p p p p p p p *0
) p� � LMN]QTSYM SYM P YSL]YM SL ��MM]LZ ZLWYVMQZN �SY p p p p p p p p **
) p/ _TSZdY SYM P YSL]YM T�VM \ YZ \TZQLM p p p p p p p p p p p p p p p *�
) p�	 oRT[ZTP T SL OR�NZWTcdY SY MRMQLP T SL ��MM]LZ p p p p p p p p p �	
) p�� oRT[ZTP T SL OR�NZWTcdY SY MRMQLP T SL ��MM]LZ ZLWYVMQZN �SY p p ��
) p�� _TSZdY SL �YZLV� L SY MRMQLP T RP T[LP p p p p p p p p p p p p p ��
) p�� �QZTQYZ SL �YZLV� L iTZRLSTSLM SL NP \YVQY �XY MRP gQZRWY p p �)
) p� oRT[ZTP TM SL � R�NZWTcdY SY MRMQLP T SL �YZLV� L SY PYSL]Y p �*
) p�) ^YP\YZQTPLVQYM SY PYSL]Y T�P \YZ \TZQLM SL �YZLV� p p p p /	
0 p� ^RZWNRQY P `SN]Y p p p p p p p p p p p p p p p p p p p p p p p p p p /�
0 p� � LMN]QTSYM SYM P YSL]YM \� MN\ LZ��WRL � � � ����� 	 
 � � p p p /0
0 p� � LMN]QTSYM ST RP\]LP LVQTcdY L]LQZ
VRWT SL ��MM]LZ p p p p p p /*
0 p ^TYM PN]QRPYST] p p p p p p p p p p p p p p p p p p p p p p p p p /�
0 p) oRT[ZTP T SL OR�NZWTcdY SY PYSL]Y WYP LMQZNQNZT WTV
VRWT p p /�
0 p0 oRT[ZTP T SL OR�NZWTcdY SY PYSL]Y T�P \YZ \TZQLM p p p p p p p //
0 p* �QZTQYZLM LP SR�LZLVQLM ZL[R
 LM SY LM\TcY SL \TZ�PLQZYM p p p �		
0 p� � LMN]QTSYM LX\ LZRP LVQTRM SY WRZWNRQY SL ��MM]LZ p p p p p p p p �	�
0 p/ ^RZWNRQY SL WYVQZY]L SY WfTiLTPLVQY p p p p p p p p p p p p p p �	�
0 p�	 �QZTQYZ SY WRZWNRQY SL �YZLV� p p p p p p p p p p p p p p p p p p �	0
0 p�� ^fTiLTPLVQY p p p p p p p p p p p p p p p p p p p p p p p p p p p �	*
0 p�� kYVQT[LP LX\LZRP LVQT] SL L]LQZYSRMMY]NcdY p p p p p p p p p p �	�
0 p�� �gZRL QLP\YZT] ST WYZZLVQL L]gQZRWT p p p p p p p p p p p p p p p p �	/
0 p� _YVQYM �XYM LMQRP TSYM ST MgZRL QLP\YZT] p p p p p p p p p p p p p ��	
0 p�) �QZTQYZ L P T\T SL \ZRP LRZY ZLQYZVY ST L]LQZYSRMMY]NcdY p p p p ��	
0 p�0 �QZTQYZ L P T\T SL \ZRP LRZY ZLQYZVY SY PYSL]Y p p p p p p p p p ���
� p� ^RZWNRQY mNL RP\]LP LVQT Y MRMQLP T SL ��MM]LZ p p p p p p p p p ��	
� p� ^RZWNRQY mNL RP\]LP LVQT Y MRMQLP T SL �YZLV� p p p p p p p p p ���
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� iLQYZ SL LMQTSYM SY MRMQLP T
�� SLZRiTST \ZRP LRZT ST �NVcdY � �LP ZL]TcdY TY QLP\Y �
� QLP\Y SRMWZLQY
� QLP\Y WYVQ �VNY
- LM\TcY LNW]RSRTVY
� RV�VRQY VNPgZRWY
� \TZT QYSY
� \ LZQLVWL T
�� VdY \ LZQLVWL T
	 LMQn WYVQRSY LP

 LMQn WYVQRSY YN g R[NT] T
��� VYZP T LNW]RS RTVT

� 
 �NVcdY P`SN]Y
� PTQZR� � TWYORTVT
M� MN\ LZ��WRL SL WfTiLTP LVQY
S �� � SRMQ�VWRT ST MN\ LZ��WRL SL WfTiLTPLVQY
�� \YVQY �XY �
�� � �agMRP Y TNQYiT]YZ ZL�LZLVQL TY \YVQY �XY �
� iLQYZ SL TNQYiT]YZLM
e ���� �agMRP T iTZRLSTSL ]RVLTZ LMQniL]

� aS RP LVMRYVT] ZL�LZLVQL TY \YVQY �XY �
�ML fn T\LVTM NP T iTZRLSTSL Y �VSRWL � g YP RQRSY �

e ���� � agMRP T iTZRLSTSL ]RVLTZ RVMQniL]
� aS RP LVMRYVT] ZL�LZLVQL TY \YVQY �XY �
�ML fn T\LVTM NP T iTZRLSTSL Y �VSRWL � g YP RQRSY �e �� iTZRLSTSL ]RVLTZ WLVQZT] � aS RP LVMRYVT]

� ���� � agMRP T iTZRLSTSL VdYa]RVLTZ LMQniL]
� aS RP LVMRYVT] ZL�LZLVQL TY \YVQY �XY �
�ML fn T\LVTM NP T iTZRLSTSL Y �VSRWL � g YP RQRSY �� � � �!� � QYZcdY LVQZL YM ZTPYM  � L !�

" PTQZR� SL ZL[ZLMMYZLM
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�� QZTVM\ YMQT ST PTQZR� �
�� L �� \YVQYM �XYM MRP gQZRWYM
� ��� QZT� LQ`ZRT
� LX RMQL
� NVRdY
� RVQLZWLMMdY
� iT�RY
	 \ZYSNQ`ZRY

 MYP TQ`ZRY
� �M� 
 PYSL]Y T�P \YZ \TZQLM WYVMQZN �SY WYP T MN\LZ��WRL M �
� iLQYZ SL L]LP LVQYM NVRQnZRYM
QTV �NVcdY QZR[YVYPgQZRWT QTV[LVQL



��� ��� �� �

����������

hPT STM P TRM RP\YZQTVQLM QTZL�TM STM WR�VWRTM L l LP \TZQRWN]TZ l SYM MLNM
ZTPYM T\]RWTSYM l g T WYVMQZNcdY SL PYSL]YM p � \ZRVWR\T] ZT�dY g mNL PYSL]YM
MdY NP [ZTVSL TNX �]RY VT WYP\ZLLVMdY ST ZLT]RSTSL L VT ZLMY]NcdY SL MLNM
\ZYO]LP TM p kYSL]YM MLZiLP \TZT ZLSN�RZ T WYP\]LX RSTSL ST ZLT]RSTSL SL
P TVLRZT mNL ML \YMMT LXQZTRZ WTZTWQLZ�MQRWTM SL RVQLZLMML p ^YVMQZNcdY SL
PYSL]YM g NPT QTZL�T SLMT�TVQL L TY PLMPY QLP\Y �TMWRVTVQL p
eVQZL TM QLYZRTM SLMLViY]i RSTM VY MLVQRSY SL LX\]RWTZ T ZLT]RSTSL l LVWYVQZTa

ML T QLYZRT SL MRMQLP TM SRV�PRWYM VdYa]RVLTZLM p _YZ MRMQLP T LVQLVSLaML NPT
WYPORVTcdY SL WYP\YVLVQLM l mNL TQNTP WYV�NVQTP LVQL L ZLT]R�TP NP SLQLZa
P RVTSY YO� LQRiY ��[TQT l �//�� p hP MRMQLP T g WTZTWQLZR�TSY WYPY SRV�P RWY
mNTVSY T MNT LiY]NcdY SL\ LVSL SL MLN LMQTSY TVQLZRYZ l RMQY g l Y \ZLMLVQL L Y
�NQNZY SL\ LVSLP SL WYPY �YR Y \TMMTSY p hP T STM TQZRONRc
 LM SLMMT QLYZRT
g SLMWZLiLZ YM \YMM�iLRM ZL[RP LM SL Y\ LZTcdY l YN ML� T l YM \YMM�iLRM WYP\YZQTa
P LVQYM SL NP STSY MRMQLP T p

� QLYZRT PYSLZVT SL MRMQLP TM SRV�P RWYM VdYa]RVLTZLM �YR SLMLViY]i RST \ YZ
�N]LM � LVZR _YRVWTZg p eP ��/	 l _YRVWTZg LMWZLiLN Y QZTOT]fY mNL SLN YZR[LP
TY mNL fY� L g WYVfLWRSY WYPY QLYZRT SL MRMQLP TM SRV�P RWYM �_YRVWTZg l ��/	� p
	 LMML QZTOT]fY _YRVWTZg \ZL\TZYN YM �NVSTP LVQYM ST TVn]RML ]Y WT] L []YOT]
SL MRMQLP TM SRV�PRWYM p � ]gP SL RP\YZQTVQLM WYVWLRQYM mNL \ LZP LRTP QYST T
QLYZRT WYPY l \YZ LXLP\]Y l Y WYVWLRQY SL iTZRLSTSLM l QTPOgP �YZTP NQR]R�TSTM
�LZZTP LVQTM WYPY Y P T\T SL \ZRP LRZY ZLQYZVY ��Y]P LM l �		)� p � M QZTOT]fYM
SL _YRVWTZg SLZTP T OTML \TZT mNL ML WYP\ZLLVSLMML Y mNL fY� L g WYVfLWRSY
WYPY WYP\YZQTP LVQY SRV�P RWY WT`QRWY p
^TYM g NP WYP\YZQTPLVQY mNL T\ZLMLVQT NP T T\TZLVQL SLMYZSLP mNTVSY

g iLZR�WTST T MNT LiY]NcdY QLP\YZT] p eMML WYP\YZQTPLVQY ZLWLO LN SR�La
ZLVQLM SLVYP RVTc
 LM VTM MNTM \ZRP LRZTM YOMLZiTc
 LM p 
VRWRT]P LVQL l ��NXY
SLQLZP RV �MQRWY VdYa\ LZR`SRWY� ��YZLV� l �/0�� l L �YR WfTP TSY TQg P LMPY SL
WYP\YZQTP LVQY T]LTQ`ZRY �hLST l �//�� p �\ LMTZ ST T\TZLVQL SLMYZSLP l LMML

�
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ZL[RP L T\ZLMLVQT NP T LMQZNQNZT YZ[TVR�TST L ZRWT SL RV �YZP TcdY SRV�PRWT p
�LZR�WYNaML l P TRM QTZSL l mNL LMML WYP\YZQTPLVQY SRV�PRWY LMQn TMMYWRTSY U
\ZLMLVcT SL T][NPT ������� 	�
����	 VTM LmNTc
 LM p

�Qg TVQLM ST SgWTST \TMMTST l T WYVMQZNcdY SL PYSL]YM LMQTiT mNTML mNL
LXW]NMRiTP LVQL ZLMQZRQT T LmNTc
 LM mNL SLMWZLiLP T ��MRWT SL \ZYWLMMYM p 
VRa
WRT]P LVQL l SLiRSY U WYP\]LX RSTSL SYM MRMQLP TM l L TMMYWRTSY T RMMY l U �T]QT SL
ZLWNZMYM WYP\NQTWRYVTRM l T P TRYZ \TZQL STM TVn]RMLM LZTP ZLMQZRQTM T \ LmNLa
VTM �TRXTM SL Y\LZTcdY p � M P YSL]YM ZLMN]QTVQLM SLMMT TO YZST[LP MdY PYSL]YM
]RVLTZLM p ^TST iL� PTRM QTRM P YSL]YM ZLiL]TP aML RVMN�WRLVQLM \TZT MTQRM�T�LZ
YO� LQRiYM PYSLZVYM p �L� T \YZmNL ML SLML� T Y\ LZTZ MRMQLP TM LP PTRYZLM �TRXTM l
YN \ YZmNL ML SLML� T WYVfLWLZ L TVT]RMTZ ZL[RP LM SL Y\LZTcdY mNL VdY \YSLP
MLZ SLMWZRQYM \YZ PYSL]YM ]RVLTZLM WYP Y l \YZ LXLP\]Y l Y WYP\YZQTP LVQY WT`a
QRWY p

� \TZQRZ SL P LTSYM ST SgWTST \TMMTST l NP YNQZY \ZYWLSRP LVQY \TZT WYVMa
QZNcdY SL PYSL]YM WYP LcYN T MLZ LP\ZL[TSY SL PTVLRZT WZLMWLVQL l T YOQLVcdY
SL PYSL]YM T \TZQRZ SL STSYM LX\ LZRP LVQTRM �� [NRZZL l �		 � p e MMT \ZnQRWT � a
WYN WYVfLWRST WYPY PYSL]T[LP LP\ �ZRWT YN RSLVQR�WTcdY WTRXT \ZLQT p kYSLa
]YM NQR]R�TSYM VLMML ML[NVSY [ZN\Y \YMMNLP l LP [LZT] l [ZTVSL WT\TWRSTSL SL
T\ZYX RP TcdY SL �NVc
 LM YN TQg P LMPY WT\TWRSTSL SL T\ZYX RP TcdY NVRiLZMT] p
oLMMTM SNTM LMQZTQg[RTM SL WYVMQZNcdY SL PYSL]YM YZR[RVTaML NPT YNQZT TOYZa
ST[LP mNL WYPORVT WTZTWQLZ�MQRWTM SYM SYRM \ZYWLSRP LVQYM p � WYVMQZNcdY SL
PYSL]YM g �LRQT T \TZQRZ SL STSYM l \ YZgP NQR]R�TVSY T][NPT RV �YZP TcdY TNa
X R]RTZ SY MRMQLP T p eMMT LMQZTQg[RT g WYVfLWRST WYPY RSLVQR�WTcdY WTRXT WRV�T
�^YZZ�T L � [NRZZL l �		 � p
kYSL]YM NQR]R�TSYM VT PYSL]T[LP LP\ �ZRWT \YSLP MLZ W]TMMR�WTSYM LP

SYRM [ZTVSLM [ZN\YM � PYSL]YM []YOTRM L PYSL]YM WYP LMQZNQNZTM \YZ \TZQLM p
� M P YSL]YM []YOTRM LX\]RWTP QYST T �TRXT SL YOMLZiTcdY ST ZLT]RSTSL WYP
NP T 	VRWT LMQZNQNZT p 	YM PYSL]YM WYP LMQZNQNZT \YZ \TZQLM l WTST \TZQL
SY PYSL]Y ML LVWTZZL[T SL LX\]RWTZ NPT 	VRWT \TZQL STM YOMLZiTc
 LM p eMMT
ML[NVST TOYZST[LP l \ L]T \Z`\ZRT � ]YMY�T SL WYVMQZNcdY l g WT\T� SL �YZVLWLZ
RVQLZ\ZLQTc
 LM SYM WYP\YZQTP LVQYM ]Y WTRM l T]gP SL MLZ WT\T� SL �YZVLWLZ NPT
LX\]RWTcdY \TZT Y WYP\YZQTPLVQY []YOT] p _YZ RMMY P LMPY l LMMT TO YZST[LP
T\ZLMLVQT [ZTVSL \ZYX RP RSTSL WYP T �YZP T WYPY TM LV[LVfTZRTM ZLMY]iLP
\ZYO]LP TM p �N ML� T l SLQLZP RVTPaML \YVQYM SL Y\ LZTcdY L l LP QYZVY SLMMLM
\ YVQYM l SLMLViY]iLPaML PYSL]YM MRP\]LM l [LZT]P LVQL ]RVLTZLM p

� LMQNSY STM WTZTWQLZ�MQRWTM SL PYSL]YM L Y SLMLViY]i RP LVQY SL \ZYWLSRa
P LVQYM \TZT SLQLZP RVTcdY SL ZLWYVMQZNcdY SL ZL[RP LM SRV�P RWYM T\ZLMLVQTaML
WYPY NPT RP\YZQTVQL WYVQZRONRcdY QTVQY \TZT T nZLT SL SRV�PRWT VdYa]RVLTZ
mNTVQY \TZT T nZLT SL P YSL]T[LP L RSLVQR�WTcdY SL MRMQLP TM p
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� \TZQRZ ST ML[NVST PLQTSL ST SgWTST SL �	 l �YZTP SLMLViY]i RSTM �LZa

ZTP LVQTM mNL \LZP RQRZTP T WTZTWQLZR�TcdY SL MRMQLP TM SRV�P RWYM WT`QRWYM p
eMMTM �LZZTP LVQTM WYP\
 LP Y WfTP TSY P gQYSY QY\ Y]`[RWY SL WTZTWQLZR�Ta
cdY p eMML TZWTO YNcY SL �LZZTP LVQTM \YMMRO R]RQYN NPT �YZP T SL WYVfLWLZ T
LMQZNQNZT QY\Y]`[RWT SY WYP\YZQTP LVQY WT`QRWY l O LP WYPY YM PLWTVRMP YM
mNL \ZYSN�LP T SRV�P RWT p �\LMTZ SL QTRM P gQYSYM �YZVLWLZLP NP PYSL]Y l
VY MLVQRSY SL mNL LX\]RWTP T �YZP TcdY ST SRV�P RWT l LMMLM P YSL]YM VdY MdY
NP T ZLWYVMQZNcdY STM LmNTc
 LM mNL ZL\ZYSN�LP T SRV�P RWT p
_TZT ZLT]R�TZ LMMT ZLWYVMQZNcdY \ YSLaML LP\ZL[TZ PYSL]YM []YOTRM YN PYa

SL]YM WYP LMQZNQNZT \ YZ \TZQLM p eMML ML[NVSY [ZN\Y �YR TSYQTSY VLMQL QZTa
OT]fY \YZ T\ZLMLVQTZ ZL]TQRiT �TWR]RSTSL SL �YZVLWLZ VdY T\ LVTM RV �YZP TcdY
]YWT] l P TM QTPOgP YM L]LP LVQYM �NVSTP LVQTRM mNL �YZP TP T SRV�PRWT l TM
iTZRLSTSLM p
eMMLM PYSL]YM l VY LVQTVQY l T\ZLMLVQTP SNTM SR�WN]STSLM \ZRVWR\TRM p �

\ZRP LRZT g mNL T SLQLZP RVTcdY ST SRiRMdY SY LM\TcY g NPT QTZL�T VTST QZRi RT] p
KTVQY TMMRP mNL LP ��fYZQLV LQ T] pl �///� g TSiLZQRSY mNL T YOQLVcdY SL RV �YZa
P Tc
 LM ]Y WTRM SLiL MLZ QYP TST WYP LXQZLP T WTNQL]T p � ML[NVST SR�WN]STSL
ZL�LZLaML TY L]LiTSY V	PLZY SL \TZQLM mNTVSY T WYP\]LX RSTSL SYM MRMQLP TM
TNPLVQT �� RL� l �// � �QYZTWL L oL jLY l �		 � l WTZTWQLZ�MQRWT WYVfLWRST WYPY
�T P T]SRcdY ST SRP LVMRYVT]RSTSL� ��� 	 ��
� 	 �� ��� 	�� ��������� p

� PLQYSY]Y[RT \ZY\YMQT VLMQL QZTOT]fY NQR]R�T RV �YZP Tc
 LM SY MRMQLP T l
YOQRSTM \YZ P LRY SL TVn]RML QY\Y]`[RWT l \TZT YZRLVQTZ Y \ZY WLMMY SL WYVMQZNcdY
SY PYSL]Y L l WYVMLm�LVQLP LVQL l T ZLWYVMQZNcdY ST SRV�P RWT \ZY\ YMQT p
KLVSY LP iRMQT T \ZY\YMQT SL WYVMQZNcdY OTMLTST LP QY\Y]Y[RT l YM YO� La

QRiYM ST � SLWYZZLVQLM MdY TMMRP ZLMNP RSYM �
� 
ViLMQR[TZ WYPY T WYVLXdY LVQZL TM \TZQLM SY PYSL]Y l RMQY g l YM MNOPYaSL]YM T�VM l SLQLZP RVT Y WYP\YZQTP LVQY ZLMN]QTVQL p � MMRP l YO� LQRiTaML
LMWY]fLZ MN\ LZ��WRLM SL WfTiLTP LVQY SL PYSY T [TZTVQRZ T LmNRiT]�VWRT
WYP TM QY\Y]Y[RTM SL MRMQLP TM VdYa]RVLTZLM p

� eMQNSTZ �YZP TM SL \TZTPLQZR�TZ Y \ZYWLMMY SL WfTiLTPLVQY LVQZL YM
MNOPYSL]YM T�VM SL PYSY mNL Y PYSL]Y ZLMN]QTVQL \ YMMT ZL\ZLMLVQTZ Y
MRMQLP T VdY T\ LVTM \TZT NP 	VRWY T�NMQL SL \TZ�PLQZY l P TM LP NPT
TP\]T �TRXT SL iTZRTcdY SLMML \TZ�PLQZY p

� �LZR�WTZ WYPY YM PYSL]YM YOQRSYM \YSLP MLZ NQR]R�TSYM \TZT M�VQLML
SL WRZWNRQYM L]LQZ
VRWYM p _TZT RMMY MRMQLP TM WYP SR�LZLVQLM LMQZNQNZTM
QY\Y]`[RWTM MdY LP\ZL[TSYM \TZT QLMQTZ Y \ZYWLSRP LVQY SL M�VQLML SL
WRZWNRQY p
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� ^T\ �QN]Y � T\ZLMLVQT T][NVM �NVSTPLVQYM SL SRV�PRWT VdYa]RVLTZ L

TVn]RML QY\Y]`[RWT VLWLMMnZRYM \TZT T ]LRQNZT SY QZTOT]fY p �\QYNaML \YZ NPT
TOYZST[LP PTRM [LYPgQZRWT SYM �NVSTP LVQYM SL SRV�P RWT VdYa]RVLTZ p 	Y
�VT] SY WT\ �QN]Y MdY T\ZLMLVQTSTM TM �LZZTP LVQTM L Y P gQYSY SL TVn]RML QYa
\ Y]`[RWT p
hP T OZLiL ZLiRMdY ST iTMQT nZLT SL PYSL]YM WYP LMQZNQNZT \YZ \TZQLM

g T\ZLMLVQTST VY ^T\ �QN]Y � p eMML WT\ �QN]Y TOYZST T][NPTM STM inZRTM LMa
QZNQNZTM LmNRiT]LVQLM TYM PYSL]YM T�VM \YZ \TZQLM p KTPOgP g SLQT]fTST T
LMQZNQNZT SLMML QR\ Y SL PYSL]Y p

� ^T\ �QN]Y  T\ZLMLVQT NPT RViLMQR[TcdY ST LMQZNQNZT SYM PYSL]YM T�VM
\ YZ \TZQLM QLVSY LP iRMQT T ZLWYVMQZNcdY SL WTP\YM iLQYZRTRM p _TZT RMMY l
iLZR�WTaML WYPY LMMT ZL\ZLMLVQTcdY SL PYSL]Y ZLWYVMQZ`R YM \ZRVWR\TRM L]La
P LVQYM QY\Y]`[RWYM mNL WYP\
 LP T SRV�PRWT WT`QRWT p � M ZLMN]QTSYM SLMMT
RViLMQR[TcdY MLZiLP WYPY YZRLVQTcdY \TZT Y \ZYWLSRP LVQY SL WYVMQZNcdY SL
PYSL]YM T�VM \YZ \TZQLM p

� LWYVMQZNcdY SL WTP\YM iLQYZRTRM \YZ P LRY SL P YSL]YM T�VM \YZ \TZQLM g
QZTQTST VY ^T\ �QN]Y ) p 
 iLZR�WTSY WYPY T MN\ LZ��WRL SL WfTiLTPLVQY LVQZL
YM MNOPYSL]YM \YSL MLZ SLQLZP RVTST SL PYSY T ZL\ZYSN�RZ T SRV�PRWT SL WYa
VfLWRSYM MRMQLP TM ST ]RQLZTQNZT l YM MRMQLP TM SL ��MM]LZ L SL �YZLV� p KTPOgP
g PYMQZTSY VLMML WT\ �QN]Y WYPY \TZTPLQZR�TZ T MN\ LZ��WRL SL WfTiLTPLVQY SL
PYSY T ZL\ZYSN� RZ T MLm��VWRT SL OR�NZWTc
 LM SYM MRMQLP TM p

�\]RWTc
 LM MdY QZTQTSTM VY WT\ �QN]Y 0 p oNTM T\]RWTc
 LM R]NMQZTP T P LQYa
SY]Y[RT \ZY\ YMQT p � \ZRP LRZT ML ZL�LZL U M�VQLML SL WRZWNRQYM p �dY �YZVLWRSTM
SNTM \YMM�iLRM WYV�[NZTc
 LM SL WRZWNRQYM \TZT ZL\ZYSN�RZ S RV�P RWTM WYSR�WTa
STM VT �YZP T T�P \YZ \TZQLM p � YNQZT T\]RWTcdY ZL�LZLaML U RSLVQR�WTcdY SL
NP \ZYWLMMY SL L]LQZYSRMMY]NcdY \YQLVWRYMQnQRWT SY WYOZL p 	 LMMT P YSL]T[LP
\TZQLaML T\ LVTM STM P LSRc
 LM SL NP T iTZRniL] SY \ZYWLMMY p

	Y WT\ �QN]Y * l WYVW]NM
 LM �VTRM L \ZY\YMQTM SL WYVQRVNRSTSL MdY SRMWNQRa
STM p
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e MML QR\ Y SL TOYZST[LP \YMMNR T ZL]TQRiT �TWR]RSTSL SL YOQLVcdY SL PYSL]Y l
WTZTWQLZ�MQRWT SL \ZY WLMMY WTRXTa\ZLQT L T \ YMMRO R]RSTSL SL NQR]R�TcdY SL WYa
VfLWRP LVQY T \ZRYZR WYP Y TNX �]RY QTVQY VT LMWY]fT ST LMQZNQNZT mNTVQY VT
LMQRP TcdY SL \TZ�PLQZYM p
eXQZTcdY SL RV �YZP TcdY T \TZQRZ SL MgZRLM QLP\YZTRM � n g ZLT]R�TST \TZT

\ YVQYM �XYM �� [NRZZL L �YN�T l �//�� l `ZORQTM \ LZR`SRWTM RVMQniLRM ��Y LQ T] pl
�//*� l S RT[ZTP TM SL OR�NZWTcdY ��T[TZRVTY LQ T] pl �///T lW lO � l RViTZRTVQLM QYa
\ Y]`[RWYM ��LQL]]RLZ LQ T] pl �//)W� l LVQZL YNQZTM p eMMTM RV �YZP Tc
 LM WYVQZRa
ONLP \TZT T NQR]R�TcdY ST LMQZTQg[RT WTRXT WRV�T p 	 LMQL QZTOT]fY RV �YZP TcdY
SL \YVQYM �XYM L ST QY\Y]Y[RT SY TQZTQYZ MdY NQR]R�TSTM VT WYVMQZNcdY SL
PYSL]YM T�VM \YZ \TZQLM p

� YO� LQRiY SLMQL WT\ �QN]Y g T\ZLMLVQTZ TM SL�VRc
 LM SL WYVWLRQYM �NVSTa
P LVQTRM VT nZLT SL MRMQLP TM SRV�PRWYM VdYa]RVLTZLM l T]gP SL SLMWZLiLZ TM
�LZZTP LVQTM L Y \ZY WLSRP LVQY SL TVn]RML QY\ Y]`[RWT NQR]R�TSYM VYM \Z`X RP YM
WT\ �QN]YM p
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�NTVSY ML QZTQT SL MRMQLP T ��MRWY l \YSLaML SR�LZ mNL Y MRMQLP T g SRV�P RWY

mNTVSY fn T][NP L]LP LVQY TZP T�LVTSYZ SL LVLZ[RT p eP QLZPYM [LZTRM l S R�aML
mNL NP MRMQLP T g SRV�P RWY mNTVSY Y iT]YZ STM iTZRniLRM l LP NP STSY RVMa
QTVQL l \YMMNR T][NPT SL\LVS�VWRT QLP\YZT] SYM iT]YZLM \TMMTSYM p � �YZP T
P TQLP nQRWT SL ZL\ZLMLVQTcdY SL NP MRMQLP T SRV�P RWY LP QLP\Y WYVQ�VNY l
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ZLM\ YVSLVQL iT]YZ SL QLP\Y l SnaML Y VYPL SL WNZiT RVQL[ZT] p 	T jR[NZT � p�
MdY P YMQZTSTM T `ZORQT L T WNZiT RVQL[ZT] SY MRMQLP T �� p�� p
hP WYVWLRQY mNL MLZn PNRQY 	QR] VY SLWYZZLZ SY QLXQY g Y WYVWLRQY SL
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WYVMQZNcdY SL MRMQLP TM SRV�PRWYM VdYa]RVLTZLM l WYPY MLZn iRMQY VYM \Z`X RP YM
WT\ �QN]YM p
�� LMQNSY SL MRMQLP TM SRV�PRWYM VdYa]RVLTZLM l SL NP \YVQY SL iRMQT [La
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� ML[NRZ MLZdY T\ZLMLVQTSTM SL�VRc
 LM ZL�LZLVQLM TY WYP\YZQTP LVQY TMa
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�"��  �
 ��"�� �"��� /0�� #���"� � 
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 � �����
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�
� � � � (����) � G��"
�� � ���"�� � ��"��
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� � 1III ��!��!������ ��
� ���� !��� 4�����$� 6� (E) �
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� � � � (+555) � ����
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 � ������� �D��� � 1�� ��� !�
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���-�� �������� � # ����� ���H�����


�#
����"�"��� � 1III ��!�� � 4���� !�% ;������ 4� ;� �J ��J�*�.� �

� �D��
" � G � � GD,� � � � � � (���+) � ND� ��� #��"� �������� � # ����� ���H�����


�#
����"�"��� H #�
" � � ND� ���� �"
� � "D� ��� � �� �#��� � 1III ��!� �
�!������ �� 4������� !�% ;������ � �� (�) �+++* +�� �

� �#��� � � � � ��� �� � � � � � (��J�) � 4� $��$� � � $ �&�! P �� �!�� !��,� � � � ��!
��
N ������� � G���" �/��� 
��"�
� C � � � � 
��"�
� <��!�
������ �� B
������ � �! �
K���-,��� � ��� H �GH5E GL ��EE � F �� �� �����
�H =B � �? ���@A� �

� ������� � � L� (���+) � F��,�" �# �� # 
�� ��-�"��� � �D,� �� ��
�,�" � ����� ��� �6� (�H6) ���*.5 �
� �!����
 � N � � � � � � ������
"� � � � � � � � (���+) � � ��� #�
���� � #����� ���H

�����
 � ���� ����
�#"���� � 1III ��!��!������ �� 4������� !�% ;������ ��� (�+) ����* �556 �
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�����

��"D
�# � � � L� � ���"����D � 
 � � � (��.�) � GD�
��"�
�-�"��� � �� �0#�
�� ��"� �
�"
���� �""
��"�
� �� #�
����� �
��"� � '�����!$ $ �%��# � � 65 (J) �65+.*65���

�� C�����
 � � �� ��"�����
 � G �� � =�,��� �" � = � (���6) � � ����
� �� �!��,�"��� � 
���� ��� �,���
� � ���"���� # �
����� �
��"� �� �D��"�� �""
��"�
� � '��� �
$ �% � I � 6� (E) �6���*6��E �

��� � � � � � (+555) � 1����%� ����� �� ��� �$� ��!$ & !��� �$%� � C#
����
 �
�� 
��� � � �� = ��
��,0 � L�� L�#�� � � �� � ����"� � � �� � � 
�� ���� � 
 � (���6) �

G�������� "�#������� � ��� ����� ��� �������� ����� ��� "� ����
�� � �
�"
���� �""
��"�
 ��� �"� �
���� � '�����!$ $ �%�# � P������ � J� (�5) ����6* ���J �

��"�����
 � G � (+55+) � N�#������� � �������� � �D��� �� � "D
�� !�
����� ��� �D�H
� ���� � ���� � � ��! 3 ���� �������!� (E5) ��* �� �

��"�����
 � G �� �,"�
"
� � L�� � � �D�, � B � (���E�) � <��"���� # �
����� �
��"�
��� "�� #��"�� � "D� F	����
 �� �"�� � N���
� � ���"�� �"�� "�#������� �
�D�
��"�
�-�"��� � �� (�) �+J�* +.+ �

��"�����
 � G � � =��� �
� � F � (+55 �) � G�!�
��� ����� ���� ���"�� � � "��H ���
��!�
� � '��� $ �% � 
 � �� ���+5� �

��"�����
 � G � � =�,��� �" � = � (���E) � N�#������� � �D�
��"�
�-�"��� � � �� �"��
� �"D D��DH�
��
 ��� � �"
��� � �� � (E) �6JE6*6J� ��

��"�����
 � G �� �� C�����
 � � �� �,"�
"
� � L�� =�,��� �" � = �� ��� � � �� � �,���� �
� � � � (���E�) � N�#������� � �D�
��"�
�-�"��� ��� ����� � !��"�
 /��� 
�����H
"
,�"���  
�� �� �0# �
�� ��"� � ����"
��D�� ��� � ���"�� � 2����!$ �� '�����!$
4� �� ����� � (��) �J5 ��* J5+J �

��"�����
 � G �� �� C�����
 � � �� � �
��D� � � 
 �� �,"�
"
� � L�� � �D�, � B �� =�,��� �" �= �� ��� � � �� � �,���� � � � � � (���E�) � = ���� � !��"�
 /��� 
�����"
,�"���  
��
� �D��"�� �0# �
�� ��"� � ������ �� ��##�
 ����"
�������,"��� � '��� � $ �% � I �E�(E) �6+�+*6+�� �

��"�����
 � G �� � ��,�" � � �� ���
� � � �� �� C�����
 � � �� � =�,�� �" � = � (���.) ���� ������ �D��"�� � �D�!��
 �� � � ���,��!H-D���"����� � 
��"��� �� ,���� �
����� � !��"�
 /��� 
�����"
,�"��� � 2 � '��� 4� �� � � � (�5+) ��5+�E* �5+J� �

��"�����
 � G �� N�����! � N �� B�
�� � = �� � = ��� �
� � F � (+55E) � ��
��H
��� �� �"
,�",
� � 
��
����-�"��� � �"
���� �""
��"�
� � '�����!$ $ �%��# I �
J+ (5+�+�+) ��* �+ �



����������� 	�	
����
����� �+E

��� � � � � <���D�,�� � F � (���E) � G������� � # ����� ���H�����
 ��"��
�� � 1III
��!��!������ �� � ���!$ � ��# ��� � � (�) �6�* E5 �

��
��- � 
 � Q � (����) � ��"�
� ����"�� ���# �
����� 
�� � 2 ����!$ �� � �� ��� � ����
; ���� ��� � +5 �+.�* +�� �

� ��",
�! � K � (+556) � � ��� �� ���� � GFG L
��� ��G �
� ������ � = � B �� ��, � � �� C���
� � � � = �� = ��� �
� � F �� � N,/���
� � Q � B � (���5) �

G�����/��"��� � �"
���� �"
��"�
� �� ��"���
� � '��� � $ �% � P����� #
�����+�E5* +�E� �
� ��"��
� � � � � � � � (+55+) � ; ����� !� %�������� � 
��"�
� ��!
�
�� �� � ����� �
���"� � � � (����) � I� ���!��! %� 4�����$� & �%��� �� C��,��� 
��@A� � L
��H

"��� �� �� �� B
���� � CA� L�,�� �
L����
� � Q � � �� G
,"�D/��� � � � L�� ��
� �
 � � � � �� � CD�� � F � C � (��.5) �=��� �"
� � � "�� �� ��
��� � '�����!$ $ �%��# P������ � 6E (�) �J�+* J�� �
L����""� � C � (+556) � 1%����: �!���� �� ' ����# �� � �� �� & �%�$� � N��� �� ��,H

"�
��� � <��!�
��"� �� C���� � N��� � � ��""�
�"� �� F ���
�� �� �������
��
���� ��� �
� �-���� �

L�#�� � � �� � 
�� ���� � 
 �� � ������ � B �� C���
� � � �� � = ��� �
� � F � (���+) �
C"
,�",
� � �D��� �� "D� ����
 � �"D ��",
���� ����
� �
 � '��� � $ �% � P�����
#
����� ��+.* ��� ��

L �,� ���� � � � � �� 
��� � � � (���6) � �
�� "�� #��"� ��� �� ��� "� ����
�"���
#�
"�"���� � � L�
����� �
��"� � ���"� ��� �������� ��������� � '�����! R ��66 �+��* +E. �

L�����
� � � � � � (�.�5) � C,
 �� #
����� � ��� "
��� ��
#� �" ��� ��,�"���� �� ��
����� ��,� � � ��! & !�� �� !���!� �� ��* +J5 �

L�����
� � � � (�.. �) � � �� ��
� �,
 ��� �,
� �� ��/���� #�
 ,�� ��,�"��� ����H

��"����� � 2����!$ %� & !�� ��!������ � � ((�� �� �
�) �) ��JE*6++ �

L,��
 � L� � C
 	��
� � � � (����) � �� "D� #�
�� �"
�-�"��� � D������ D�#�
#����
� ����� � F���"�
�� N ������ ��N� H�C� HFH �.� �� ��#" � 

 � � ���	#��� <��H
!�
��"�� CHE. � .� ����	#��� � C����� �

L,��
 � L� � C
 ���
� � � � (���.) � �� "D� D����H/����� � ���
�"D�  �
 D������
D�# �
#����� � 1III ��!��!������ �� 1�� ��� !���� �� ���� � 66 (�) �
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F��� � � � (+55 ��) � ����"�/��"��� � #����� ��� �M �� � ����
 � ����� ! �� � �0��H
��"���
 #
��
�� � ��� � F���"�
�� N ������ ��N� H�C� HFH+�6� � ��#�
"� ��" � 
 ���"
��� � 
������
��� � ����	#��� <��!�
��"�� C
 HE. � .� ����	#��� � C��H
��� �

F��� � � � (+55 ��) � $�&��� 	���: �!���� !�% 1%����: �!���� �� ' ����# �� � �� ��
;������ � N��� �� ��,"�
��� � ��#�
"� ��" � 
 ���"
���� 
������
��� � ����	H
# ��� <��!�
��"�� C
 HE. � .� ����	#��� � C����� �

F��� � � �� B�� #�
�� � � �� � �
,�� � � � (+556) � ����"�/��"��� � #����� ��� �M ��
���"�� � ! �� � �0��H��"���
 #
��
�� � ��� � � ���� !���!� 65 (�) ��J* E5 �

F	����
 � � � 
 � (��J�) � �� ��,�"���  �
 ���"��,�,� �D��� � '��� � P���� � �EJ� ���J*��. �
F,� ��D�
" � � � 
 �� � ��"�� � = � 
 �� � � ������ �� F � � � (��.�) � ���
���� 
�#
�H

���"�"���� � ����H#
�#���"��� �

�
� � � !����� �+� �E��* E�� �
F,� ��D�
" � � � 
 � � � �G������� � � � � � (��.�) � ' !�!$ $�$ R �����&���% ' �������� �

I�� $��!����� �� �� � & �������� ����� �� �� ������ � !��,� � �� ��N #
��� �
G���
���� � �� �

CD�
"�� � F �� �,

��HC� �"D � F �� � B
 �
���� � F � (����) � �� "D� ��"�
#
�"�H
"��� � �� �� � � ����� �� ������� �,�"�# �� � ����� �"
,�",
�� � 1�����!����!$
2����!$ �� 4�����$� (J+) ��+5*�+. �

C��!� � G � L� (����) � CD�� �����! �� "D��
�� H � ","�
�� � � 1III ��!��!����
��� �� 4������� !�% ;������ � 1 � ���%!� ���!$ �� ���� !�% ��� $��!����� �65 (�5) ��JE*�.+ �

C� � L�� � "" � 
 �� C�,�
 � N � = �,��� �� � B � � �� = 
����� � G �� � C�D�� � C � � � (���J) �
0"
��"��� ,��"���� # �
����� �
��"�  
�� �D��"�� "�� � ��
��� ��"� � '�����!$
$ �%��# I � EE (E) �E��.* E6 �J �

C��"�� � 
 � � � (��. �) � Q�������
 
��,��"��� � ND� #����� ��� �����
 �##
���D �
1III ��!��!������ �� � ���� !��� 4�����$� �GH+� (+) �

C#
�"" � � � G � (+555) � C�� #�� �D��"�� ���"�� � ��� ��
�,�"� � �� � 2 � '��� �(�.) �JE.*J�� �
C"�
��� � � � � �� ��� � � � (+556) � L ����� ���H�����
 �##
�0 �� �"��� � ��������


����� ��� � �� �"�� � � 1III ��!�� � 4���� ;���� 1 � E�(6) �.�5*.6+ �
C,���� � � � � � ��� � N � = � (��..) � C"
,�",
� ����"�/��"��� �  ,--� � ���� �

����� ; ��� !�% ;������ � +. ��E*�� �
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N����� � N � � C,���� � � � (��.E) � �,--� ����"�/��"��� � ���"�� � ��� �"�
�##����"���� "� � ������� ��� ���"
�� � 1III ��!�� � ;����" & !�" 4�&��� ��
C�GH�E ����* ��+ �

N����� � � � (��. �) � R ��!� ��!$ ;������ !�% ���&�$�� ��� � � F��� ��� � �HC �
��,�� � ���",
� Q�"�� �� � �"D�� �"��� Q � .�. �

N�����! � N � � � � =��� �
� � F � (+55�) � C"
���� �""
��"�
� �
� ������/�� ����,����� "�
� � '�����!$ $ �%��# P������ � � �(��) ���6 �56* �* ��6 �56*6 �
N�����! � N � � � � =��� �
� � F � (+556) � N�#�������� ��# ��"� � "D� �"
,�",
� � 

�D��"�� �""
��"�
� �� � � � '�����!$ $ �%��# I � �� (5E�+5�) ��* ���
<��� � � � (���+) � �� � $�!% �� 4�!�� � ��
�� � L
��� � ��� �
� ������ � C � (���5) � 1����%� ����� �� ��� $��% � ��$�� �!� R ��!� ��!$ ;������

!�% 4�!�� � C#
����
HK�
��� � Q�� ��
� �
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