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g 0� &OWFM B SFPNQ FJMSBHPS BO PS FVT BS WFSC B[POFU FS ZF[I MFOOFL B WSFNB±
HBOU �G�F� 	#S&� �I�F�
� CFU BOWFU JWF[ ]EPBSF�TVKB±] ]EPBSF�EJWJ[PVU�] ]EPBSF�IFUJ±]�
IFSWF[ BO BSWFSJP¹ BOF[IB± QF BS TUFS B [JTLPVF[F� "NB± EB IFVM F QMFEPNQ HBOU TUVNNP¹
BO FJMSBHPS F SBOOZF[I (PSSF�-FPO IBH FWJU TF IPO FVT EJCBCFU QFEFS PCFSFOO BOBWF[FU
BS ZF[I BOF[IP FWFM TLPVFSJP¹ GFBM FVT BS CSF[IPOFH B HPN[FE FS NBSF IBH FM MFD̤I NB
WPFOU TLSJWFU �

4LSJWBHOFS (FOJEJL FVT 0CFSFOO TUVEJFU #MPB[ #FSSBEVS
#3*; $IBSMF[ -BOIPVBSOFW )FVSZPV #SF[POFD IB

-BUJO DPNQPTFU RVFO F
1SPT RVFO F (VFST F GBWFS
BS #PCM TJNQM�

����
)#�

,&1&/7&:&3
1BTLBM

3PTLPW "S 'BSWFM (PBQBFS ѝ���� '(�

.037"/ (PVMWFO "S 'PSFTU�
-BOEFSOFW

4DPM BS .BSP .BE ���� 4".�

6(6&/ :BOO (XJTFOJ #VIF[ .JLBFM BO /PCMFU[ ���� #./0�

8BS P EJWPVU F MFOOGFS "#&0;&/ %BNTLFVE FVT IPM MFOOFHF[I LP[I #SFTU ����
QQ� �� � ����� � *TUPS MFOOFHF[I WSF[IPOFL BO BN[FS�WSFNB± #SFTU ���� QQ� �� � ���

)FVMJFU IPO FVT VS[I JTUPSFM BO FNESPBEVS IB TUVEJFU �
�p BO B[PO LSFOOWSF[IPOFL EBNWJSFU�
�p BO B[PO FJMSBHPSFM TUFV[JFU FUSF TPOFOOP¹ QF HPVEF LFOTPOFOO�
�p BO B[POBEVS BSOFWF[ �G� FUSF TPOFOOP¹ HPVEF LFOTPOFOO FS WFSCP¹ CPVU IB EF�

WPVU�
&WJU EFHBT BS TUVEJ�TF F[ FVT CFU SPFU VO BMCFS[ FVT PSJO IBH FNESPBEVS LFOU BO B[PO�

g 0�� 0SJO BO B[PO�
�4M� -B�� ������
�7# �����
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4FMMFU F WF[ BO FJMSBHPS FWFM VS TUVNNBEVS OFWF[ F�LF±WFS BS D̤IFOHFMUJFH IB EJB[F[FU
XBS BS CPOSBHPS HBOU EJCFOOP¹ BNQFSWF[I�� )FNB± B SBOLFS TUVEJB± OFV[F FWJU B TFMM
PV[I BO B[PO�

#F[̤ F PB F LFOHFMUJFH VS TVCKVOLUJW FO �T B HBWFS TQMBOO FO IFOJXFS[IPOFH NFU O̤FP
CFU NJSFU FS ZF[IP¹ QSFEFOFL OFNFU FO VO OFCFVU GVSNP¹ LS,C� HXBSFT 	� I*X� GP�SFTT I
�XP�SFU�T�UJ
 ]F D̤IFMM TLPB[JB±] � SZSFT 	TM� I*X� SFTT� � FVT �SP�SFU�T�UJ ]F D̤IFMM SFEFL] �
EVDI 	I �EFVL�T�UJ
 ]F D̤IFMM EFHBT] � HXOFDI 	 I �HXSFDI I �XSFH�T�UJ
 ]F D̤IFMM PCFS]�
%F[IP F D̤IBMMFS TUBHB± I,C� SZEFDIP IB #S� UFDʥIFU 	I �UFL�T�
 VS WFSC B�CF[I P WF[B±
CFU BETUVNNFU EJXBS BS TVCKVOLUJW LP[I��

%FHBTFU FVS EB XFMPVU F USFEF HPVS VOBO BS CPOSBHPS QSFEFOFL VO EJCFOO �BTÁ �
LFNQMF[I F PSJO � ��T� P WF[B± B[PO BO T� TVCKVOLUJW ��Á� IJOJ BO Á�PQUBUJW�TVCKVOLUJW
IBH BO �B� EBNPVF[I VS D̤IBSMPD̤IFHFOO 	MBSJOHBMFOO
 TUSFXFU B�[JXBS BS HXSJ[JFOOP¹
EJCFOOFU HBOU VS D̤IBSMPD̤IFHFOO� 5BMWPVU B SB FWJU BS D̤IFSOFWFH IBH BS CSF[IPOFH � VO
UBNNJH EJTIF±WFM FP FWJU BS D̤IFNCSBFH NB LBWFS LS,C� �IPF I I,C� �IPJ MFWF[POFU HBOU
BS WFSC CPVU� 'PS[I QFOBPT FO UFJS ZF[I QSFEFOFL F[ FVT CFU EB HFOUB± MBLPNQ B�SBPL
LSFJ[ BS D̤IXFD̤IWFU LBOUWFE� VO �T� FUSFTPOFOOFM B ESPBT OFV[F EB �I� FOU�SFPM�

g ���� "O FJMSBHPS FS QSFEFOFHP¹ LSFOO�
3FJ± B SFPNQ BNB± EJTQMFHBEVS BO FJMSBHPS FO UFJS ZF[I QSFEFOFL EB WBSF BS HSFO�

OZF[I�� 	TLPVFSJFLBFU IPO FVT FWJU BS D̤ISFOOHFSOFWFH
 �
,SFOOHFNCSBFH ,SFOOHFSOFWFH ,SFOOWSF[IPOFH
DBS	I
XOS
DBS	I
VU
DBS	I
FJ
DBS	I
FN
DBS	I
FXDI
LFS	I
ZOU
LFS	I
JU

DBSSFO
DBSSFT
DBSSF
DBSSFO
DBSSFVHI
DBSSFOT

HBMIFOO
HBMIFT
HBMIF
HBMIFNQ
HBMIFDI
HBMIFOU
HBMIFU

&O IFOWSF[IPOFH OF HBWFS OFNFU VS TLPVFSFOO � CMJOF TQ� ]IFCFTDFSFU] FWJU �CMJOIF
IFQ NBS FCFU��

4FUV BNB± EB IFVM GVSNP¹ BS WFSC CPVU IBH BS WFSC EFWPVU� �
�8BS BO EJWPVE�TF HX� *&0$7 � ������� B WFSSBFS BNB±� 3FJ[IB± B SB 7,( � ��� $$$( ����
�*&0$7 ������� � (�.8 ����
��� *&0$7 ��� P UBWFJ± EB -)&# ����
�(.8 ��� � -*$$ �� �� � -*-*$ ���
�7#&( ��� � %(7# ���
�(.8 ��� � -*$$ �� �� � -*-*$ �� ���

�



,SFOOHFNCSBFH ,SFOOHFSOFWFH ,SFOOWSF[IPOFH
CFXO
CF	I
VU CZIVU
CFJ QFJ
CFZN
CFZOU
CZUIJU

CFO CFUIFO
CFT
CF
CFO CFZO
CFVHI
CFOT

BN CF
BO HFࣽF
�HZO�WF

CFOO
CFT
CF
CFNQ
CFDI
CFOU
CFU

N CF
[ WF
FO EFࣽF
PO CF
PV[ CF
IP EFࣽF

&WJU BO IFOWSF[IPOFH F[ FVT ��VO� CFJ IB ���T� CJOU 	 
�
g �� "O B[PO �I� EBNWJSFU�
g ��� "O B[PO �I� FUSF TPOFOOP¹�
.JSFU F WPF BO B[PO �I� FUSF TPOFOOP¹ CFUFL EJCFOO BS ��U LUWE TL� EMFIFOO EMFIFT

EMFIF EMFIFNQ EMFIFDI EMFIFOU�� FVT +� 	����
 IB .� 	����
� & $B� � F LBWFS EMF͕FO FS
��VO� NFU UFDIFU F PB BS WFSC EMFPVU EB WF[B± EJTQMFHFU IFSWF[ TLPVFS CPVU TL� ʤF UMF͕PBTʥ
� F UMFFT 	#%� ����
 ʤEMF͕PBʥ 	#%� ����
 I�B��� IB O̤FVS LFU FWJU UFOOB± BSHV[FOO FVT
BS TUVNN�NB±�

.BS CBSOFS EJPV[I )#� F[ BF EB HFU BS SFJ[IJBE FFVO�TF F EFSPV BO ��U LUWE� & ���� OF
PB BO �I� FUSFTPOFOOFM NFU VO BTQBEFOO F (PSSF�-FPO SBL NBS TFMMFS PV[I BS TUVNNP¹
TLSJWFU VO �I� FOOP F )#� F TQVSNBOUFS �

�p F[ FVT OFCFVU BOF[IP � � IFQLFO �
�p FNBJOU CPEFU FO VO BSSPVE BS TBMN � 	)#� ������
 BS D̤IBM[ BOF[IP � ��� �
�p F[ FVT VS WFSC 	EFVIF
 P SFJ± � TLPVFSFOO�
4FUV BO EBPMFOO HMPL BOF[IP �
EFVIF TBWFUFIF FSSVIF
������
������
������
��� ���
���

������
������

1BKFOOP¹ EJHPS � ]"O EFJ[JP¹]

"O �I��TF B IB±WBM CF[B± CFU LSF±W B�XBMD̤I IBH P UFOOB± EB �W� NBSUF[F FWFM N̤FO
EJTLPVF[ BS TLSJWBE DʥI �

̣1B [FVDʥIF BS NPS 	 
 EB TFWFM F WPVBHPV O̤IPS CF[P BPO FCFṲ )#����
.BU FP HPV[PVU JWF[ F[ FP #SJ[ VS TLSJWBHOFS IFOTUVNNJEJL FWFM.PSWBO IB EJXBS BO

IFWFMFQ BCFHP¹ � USPFUPD̤I FP PV[I BS ZF[I MFOOFL FHFU PV[I BS ZF[I LPN[FU � ]QBPUSFE
�7#&( ����

��(*# ������� 4LPVFSFOOP¹ UFOOFU CFQ FJ� FVT +� �� .� ��� .� �� .� ���� .� ���� .� �����
��(*# ����
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P MFWSJP¹] JOU P�EBPV� 4UBH FP � IB TUBSU � PV[I BO IFOHPVO MFOOFHFM LSFOOWSF[IPOFL
NPBSWBU ESF NB ̣[ FP MBUJOFHFS � LFEPSJBEVS BS SBHPS FO EJTLPVF[ � EFO FVT BO BSHPBE
FP FWFM .PSWBO NVJHFU ,FSFOWFJFS VO BSWPSJBE HMBO BOF[IB± FWFM 6HVFO� #VBOPD̤I FP
BFU XBS�SBPL BO FNESPBEVS FO BSWPS IBOUFSOP[FM FHFU F EJBCBS[I BS WSP ,FSOFW P DIPN
LBM[ XBS�MFSD̤I FWFM NB XFMJNQ CSFNBJL� %B HSFEJ± FP IPO FVT F )#� TUBE BS ZF[I F
(PSSF�-FPO XBS�ESP ���� QF OFV[F F SBOLFS BO[BW F[ FNESPBT USVNN BS ZF[I FUSF ����
IB �����

P

g ��� "O B[PO �I� BOBUBFU HPVEF LFOTPOFOO BS CPOBE�
&S HFSJP¹ P UPOU EJXBS BS QSFEFOFH 	LFMUJFL QF MBUJO BO PSJO BOF[IP
 F WF[F EJCFOOFU

BS CPOBE QFVSMJFTB± HBOU VS HFOTPOFOO IFHMFW FO BCFH EB XBOBEVS BS D̤IFOTPOFOOP¹
FUSFTPOFOOFM CFU D̤IPBSWF[FU FO FJM IBOUFSFOO BS �U LUWE��� CFUFU �E� EB TLPVFS IB OFV[F
LFOTUPL BO IFHMFWFOO PV[I BO �I� B SPF VO BNHMFWFOO � �EI� = �U�� & TUSPMMBEP¹ [P FWFM �OL�
<ċL> �Sɷ� 	IFNB± P UPOU FVT <Sɷ> QF FVT <S°>
�� �ST� �Op� �Mp� �Sp� IBH FS HFSJP¹ BNQSFTUFU
EJXBS BS D̤ISFOOD̤IBMMFH F LBWFE VO BNHMFWFOO� & LSFOOWSF[IPOFH F WF[F BOBU D̤IPB[I BO
BOBMBEVS FWFM N̤FO EJTLPVF[ TQMBOO BS TLSJWBEP¹ FWFM HBMMIF DMFWIF EJTQSJTTIF DBSIF
I�B� NFU EB WBSF #SJ[ F PB EFVU �I� EB ��� HPVEF VO BNHMFWFOO � �� TLPVFSFOO B HBWFS �

�L� � � SBODBDʥI �� � QBUSJDBDʥI �� � DMBTRVFNQ ��� �
�U� �� � DPNCBUF ��� � DPOTBOUFNQ ��� � DPOUF ��� � FOUFOUFN ��� �

NFSJUFN ��� � NFSJUFNQ ��� � SFTQFUFNQ ��� � TFCMBOUF ��� �
QFSNFUUF ��� � BTJTUFNQ �� � DPVTUF ��� �

�T� � � BESFTTFNQ �� � GPVSOJTTF �� � MBOHVJTTF ��� � QFSJTTFO ��� �
USBIJTTFU ��� �

�Ÿ�_ �Y�� � USFDʥIF ��# 	VO IFWFMFQ TLSJWBE DʥI [P EB �Y� IB EB �Ÿ�
 �
�Mp� �� � DPMMF ��� � DPMMFNQ ��� � HBMMFO ��� ���# � HBMMF QBK� EJH�

��� ��� 	EJW XF[I
 � HFMMF ������������ � HBMMBDʥI QBK�
EJH� �� ��� � HBMMFOU��� ��� � HBMMFU �� �� ��� ��� ���
��� �

�Op� � � UFOOBDʥI ��� �
�TLM� � � SJTDMF ��� �
�SO� � � FTQFSOBDʥI ��� �
�GS� � � TPVGSF ��� �
�Sɷ� � � RVFS[FO ��� �
�N� � � EFTUVNF ����

��-)&# ������
��-B�� ����
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&WJU BS �� TUVNN EJBSBPL O̤FVS LFU FWJU MBWBSPVU IBH�F± F[ JOU GVSNP¹ BO FJMSBHPS QF
BO FJMHFWPS � GPSD̤IFMMFL JOU IBH BNKFTUS BO BSWFS BOF[IP� 1BEVT JOU CFU FWFMLFOU FWFM NB
XFMJNQ�

"S D̤IBMFUBEVS B WFS[IFS BWBU HBOU TLSJWBEP¹ BS D̤IFOTPOFOOP¹ BMM P UJGPSD̤IB± FWFM�
IFOO BO FJMSBHPS EJPV[I BO FJMHFWPS �

FJMHFWPS FJMSBHPS
NFEF NFUF
DBSF DBSSF

.FU OF D̤IPBSWF[ LFU CFQ USP � FO IPMM ��� TUVNN EJXBS��� B [JTLPVF[ BOBU BS
D̤IBMFUBEVS FO )#� 4FUV BS SPMM BOF[IF �

� �Op� � � � �O� � TPVUFOOF ��� �
� �Mp� � � � �M� � HXFMMF �� �
�� �̌T� � � � �[̌� � EJHPVSBDIF ��" � EJTQMJDIFO ���# � EJTQSJDIFNQ

��� � EJTQSJDIBDʥI ��� � EPVDIF ��� � PCMJDIF ��� �
QMJDIF ��" � TDSJDIF ��� � TFSWJDIF ��� � TPODIFO
��� �

�� �Sp� � � � �S� � DBSSFO ��� DBSSF ��� ��� ��� ��� � DBSSFNQ ��
��� � MBWBSSFO ��� ��� � MBWBSSF ��� � MBWBSSFNQ
��� � MBWBSSFU ��� � MBCPVSSFO �� � MBCPVSSF ���
��� � RVFNFSSF ��� � RVFNFSSFNQ ��� ��� �
DPOTJEFSSFO ��� �

�� �ɷ� � � 0 �°� � EJTRVF[[FO ��� � DPVF[[FO ��� ��� ��� � DPVF[[F
�� ��� � DPVF[[FNQ ��� ��� ��� ��� ��� ��� �
DPVF[[BDʥI ��� � DPVFTTBDʥI ��� � LV[[F ��� �

� �T� � � 0 �[� � DIPBTTFO ��� � DIPBTTF ��� � EJMFTTFO ��� ��� �
MFTTF ��� � PQPTTFO ��� � LPNTFO ��� � ����

� �U� � � 0 �E� � NFUF ��� � QFUFNQ ����

&WFM�TF EJXBS �� GVSN FDIVFU BS CPOBE BOF[IP HBOU VO IFHMFWFOO �� [P BFU EB FN�
HMFWFOO FO FJMSBHPS ESF MFWF[PO BO �I� B[POFM�

g ��� ,BMFUBEVS �W�
&�UPVF[ BS CPOBEP¹ EJCFOOFU HBOU VO IFHMFWFOO F SBOLFS TFWFM VS TUVEJFOO B�[JGPSD̤I

FWJU BS SF EJCFOOFU HBOU �W� FO BCFH EB OJWFS BS GVSNP¹ IB EB̤O UPOLBE [P CFU F IJOJ F
OFWF[BEVS BO FJMSBHPS�

/JWFSVT FP BS WFSCP¹ PD̤I FDIVJ± HBOU �W� � �� ESF HBOU FVT BO IPMM WFSCP¹ PD̤I
FDIVJ± HBOU VS HFOTPOFOO IFSWF[ VS GFVSKFE TBWFU EJXBS )#� '(� 4".�� #F[ ̣F[ FVT
BOF[IP VS CMPD̤I TUBSU F�LF±WFS CSV[VO BS GVSNP¹ BMM HBOU �E P [ ľ �� �� PV[IQFOO TF MBLBFU
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FS�NBF[ � BOF[IP EJD̤IBMMFLBEVSJP¹ BOF[IP � DPOTFSWF ��� PCTFSWFOU ��� SFTFSWFNQ
��� QPVSTVJWFO ��� F UJTLPVF[POU IPMM �� BOF[IP VO BSPVF[ B HBMFUBEVS�

1FVSMJFTB± F CSF[IPOFH SBLOFWF[ FWFM F LSFOOWSF[IPOFH F PB BSPVF[JFU �WI� � �G�
HBOU ͕ FUSF TPOFOOP¹ IB HBOU G HPVEF VS HFOTPOFOO� &O )#� F LBWFS ͕ �� XF[I IBH G �
HXF[I� 4FUV BO EBPMFOO BOF[IP �

�p
7FSCP¹ TBWFU EJXBS CPVU
�� HPV[PVU 	LS#S� HPV[VPVU I#S� HVECVU


� HPV͕FO ��� ��� ��� ��� 	EJW XF[I
 �
� HPV͕FT �� �
�� HPV͕F �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� 	EJW

XF[I
 �
� HPV͕FNQ Q� EJH� ��� ��� ��� ��� ��� ��� �
� HPV͕BDʥI �� ��� ��� ��� ��� �
� HPV͕FU �� �� �
� HPVGFS ��� �

� GBMPVU � GBMGF ��� ��� ��� �
� UBMWPVU � UBMGFOU �� �
� DʥIPBSWPVU � DʥIPBSGF ��� �
�p
 %JXBS VO PSJO BMM � �
� LBWPVU � DB͕FO ��� � DB͕F ��� � DB͕BDʥI Q� EJH� ��� �
� TFWFM � TB͕FOU ����
&WJU UJ[IPVU BS �� TUVNN IPO FVT LPN[FU BOF[IP F SBOLFS TUBHB± EBPV WFSC BMM P EFVT

P CPOBE HBOU X � LMFWPVU ,C� DMZXFE ,O� DMFXFT � IB NFSWFM ,C� NBSX ,O� NFSXFM
SBL F #S-� F PB BFU EJKBX EB �W�� .FS[IPVU F LBWFS QFVSMJFTB± LS#S� ͕ FO FJMSBHPS BS WFSCP¹
NFOFHFU FS SPMM B�[JPD̤I IPHFO QFVSMJFTB± JWF[ DMFVIF IB NBSVIF BS QF[I B D̤IFMM MBLBBU
EB HSFEJ± F PB HSBFU VO EJGPSD̤I FUSF <WI> � �G� IB <XI> � �XI� QF � ��

� LMFWPVU � DMF͕FO ��� � DMF͕F ��� � DMF͕BDʥI ��� ��� ��� �
� NFSWFM � NBSGFO �� � NBSGBDʥI ���
(XFMPVU B SFFS OJWFS CSBT BS GVSNP¹ F �G� F�LF±WFS BO IPMM GVSNP¹ BMM F EFSPV BO ��U

LUWE�
�G� �� � �Mp� �� �T� �� �ɷ� �� �Sp� �� � ġ � ��
�W� � � ��� � �[� � �P� � �S� � �ľ� � I�B�
"OBUPD̤I FP D̤IPB[I QB TFMMFS B�EPTUPD̤I �
�p /JWFSVTPD̤I BS HFSJP¹ EJTIF±WFM FS SVNNBE �WI� � �G� FHFU F QFQ SVNNBE BMM FHFU

�Mp� EB TLPVFS � HBMMF PD̤I PCFS BS CFSO BOF[IP 	�����
 � FO �G� F LBWFS � WFSC EJTIF±WFM�

�



�p "S WFSCP¹ FVT BS SVNNBE �WI� � �G� [P HFSJP¹ QFNEF[JFL IBH VIFM XBS VO ESP �
LBWFU F WF[POU F EBPV MFWS LFO EJTIF±WFM BO FJM EJPV[I FHJMF FWFM NB̤[ FP '(� VS QF[I�
D̤IPBSJ GFOUVT EJWFSHPOU B�XBMD̤I IB )1� VM MFWS B [FWPTJPO�

�p "S HFSJP¹ FVT BS SVNNBE �WI� � �G� [P BOF[IP HFSJP¹ CSF[IPOFL NBU HXSJ[JFOOFU
TUBSU FS ZF[I F�MFD̤I NB LBWFS FS SVNNBE �U� EB TLPVFS �� HFS HBMMFL EJXBS �� EF[IP
OFNFVS B DIB±T EB MFWF[POB± EPO BS ZF[I�

&WJU BO BCFHP¹�TF F UMFF EB̤O B[PO OFWF[ �G� FO EFWPVU VO UPOLBEVS EJCBS � TBWFUFJ±
BO FJMSBHPS CSF[IPOFL MBLBFU FO BSWBS F EFSPV BO ��U LUWE� QB TUFV[JF B�OFCFVEP¹ QFQ
EJGPSD̤I FUSF FJMSBHPS IBH FJMHFWPS EJXBS XBOBEVS BO �I� B[POFM� (PV[PVU B SFFS F[ FP
BFU LSFOO EB HFU F LFNCSBFH OB [JGPSD̤IFS LFU LFO FJMSBHPS EJPV[I FJMHFWPS IB TF BEBMFL
NBSFWF[I BS D̤ISFOOHFNCSBFH�� OFNFU FS WFSCP¹ NZOE ]NPOU] HXOFVE ]PCFS] EZGPE
]EPOU] IB CPE���

g �� 4UFV[JBEVS BO B[PO �I��
4UVEJB± B SBJNQ EB HFOUB± TUFV[JBEVS BO B[PO �I� FUSFTPOFOOFM BO IJOJ BS NVJB± FO

BSWBS � IB HPVEF TUFV[JBEVS �I� XBS�MFSD̤I VS HFOTPOFOO�
g ��� 4UFV[JBEVS BO �I� FUSFTPOFOOFM�
%JXBS �� GVSN NB̤[ FP FUSFTPOFOOFM BO �I� �� P EFVT LPMMFU P B[PO � QFVSIF±WFM

JOU TUVNNFU PV[I GVSNP¹ BO FJMHFWPS � PV[IQFOO BO ��� FOUB� )B D̤IPB[I O̤FP LFU LFO
BOBU BO ESPVH ESF NB̤[ FP CFU EFHBTFU BO B[PO OFWF[ �G� F HFSJP¹ [P� 3BL ESF NB̤[ BF BS
ZF[I XBS [JTLBS EJPV[I VO UV F WF[F ESFTFU EJPV[I VO UV BMM� 6S TUVEJ FVT BO BSWFSJP¹ BWBU
B [JTLPVF[ BOBU F[ FVT CFU BSWFSFU BO FJMBUPS F �KF� NFVS B XF[I F NFVS B MFD̤I FWJU BO
FJMSBHPS P GSFV[IB± FWFM�IFOO BO FOFCBEVS TLMBFS FVT BS D̤ISFOOWSF[IPOFH FUSF �TF� IB
�IF��

&O)1� F TUFV[ �I� FUSFTPOFOOFM LPVM[ MBWBSFU CFQSFE MBLBFU FS�NBF[ BS GVSNP¹ BTQBEFM
NFOFHFU B�[JPD̤I 	EFVIF TBWFUFIF FSSVIF
 IB EMF͕F B TUVEJJNQ QFMMPD̤I� 6S NBSFWF[I
B [JTLBS B ESFV[FS FOUB F EFSPV BO ��U LUWE� �

��(.8 ����
��8( ����

�



BOUSFO � BOUSFBDʥI ��� �
EPOU � EFVFO �� �� ��� ��� ��� ��� � EFVF ��� ��� ��� ��� ��� �

EVF ��� � EFV �� 	HXFS[FOO
 � EFVFNQ ��� ��� � EFVBDʥI �� ��
��� ��� ��� ��� ��� � EFVFOU ��� � EFVFU ��� � EVªU ��� �

FSSVPVU � FSSVF Q� EJH� ��� �
EJTUSFJ± � EJTUSPF ��� �
SSFJ± � SPF ��� �
LPNVOJB± � DPNNVOJF ��� � DPNNVOJFU ��� �
LSJBM � DSJFO ��� �
EJMJWSJ± � EJMJWSJF ��� � EJMJWSZF ��� �
NPOU � BFO ��� ��� � BF ��� � BDʥI �� � FBDʥI ��� �
PCFS � HSBFO �� �� ��� ��� ��� � HSBF Q�EJH� ��� � HSB«NQ Q�EJH� ��

��� � HSBFDʥI ��� ��� ��� ��� ��� �
QPVSWF[ � QPVSWBFO ����

g ��� 4UFV[JBEVS BO �I� HPVEF VS HFOTPOFOO XBO�

�ľ� � � HXF[I QMJHFOU �� � QMJHF �� � OFHMJHF ��� �
�S� � � HXF[I DBSFNQ ��� � MBWBSFO ��� � MBWBSFS ��� � MBCPVSBDʥI �� �

MBPVSFU ��� � EFTJSBDʥI �� �
��� � � XF[I UBVMFU ��� �
�O� � � HXF[I DPNQSFOBDʥI ��� ZVOBDʥI �� DBOFOU ��� PCUFOFOU �� �
�W� � � HXF[I DPOTFSWF ��� PCTFSWFOU ��� SFTFSWFNQ ��� QPVSTVJWFO

����

&O IPMM EJXBS �� GVSN F TUFV[ �� B[PO� 6S GVSN B[POFU OFWF[ IFQLFO FWFM NBXFMJNQ
DBSGF� "O EJTLBS O̤FP LFU LFO HXB[I IB NB̤[ FP FS SVNNBE EJBSBPL�

g ��� "TQBEFOOP¹ BO B[POBEVS OFWF[ HBOU #SJ[�
&O )#� ��� GVSN EJXBS ��� [P GPSD̤IFMMFL P TUFS � FJMHFWPSJP¹ JOU LFOLPVM[ IBH

FJMSBHPSJP¹� &NB± FOUB BO EJTQMFHBEVS�WFSC FO BSWBS� .FU LSPHFU F PB B�CFOO�OFV[F BO
FJMSBHPS EB XJTLB± VS GVSN OFWF[ P LFNFS �G� EB B[PO BS QF[I B PB SFJ[I HBOU BS CPOBEP¹
F �W� IBH J �� ESF HBOU FVT BS WFSCP¹ FWFM IPO FVT HXFMFU� %BPVTU N̤FNB± ZF[I #SJ[
XBS�MFSD̤I ZF[I LPN[FU F HPSOCSP IBH F BN[FS F XFMFS LPVMTLPVEF F UFHFNFS F± JWF[
B[PO OFWF[ [PLFO F GVSNP¹ NB̤[ FP OFCFVU HPSUP[FU� 6OOFL TLPVFS F[ FVT FWFM�TF FVT VO
BEB[POBEVS ESF IB±WBMBEVS �

EMFPVU � EMF͕FO �� ��� ��� � EMF͕F �� ��� ��� ��� ��� ��� � EMF͕FS ��� �
LBSPVU � DBSGFO ����

& HXFS[FOOP¹ F LBWFS DBSGFO �

��



3BD EB WJSFU BS NPD̤I
&O EFVT CFU NB D̤IBTTFU
)BD F DBSGFO QFMMPD̤I
%JCSJ FVT P CPVFU�

4PVF[IVT B�XBMD̤I FP BS TUVNN�TF IBH F D̤IBMMFS TP±KBM F[ FP EFVU EJXBS VS D̤IFNNFTL
FUSF G IB T B TLSJWFE EBNIF±WFM� 6S GB[J NPVMFSF[I F WF OFV[F FWJU DBSTFO ]LBSKFO]�

&WJU B TFMM PV[I EMF͕F� TM� g ��� B�[JPD̤I�
5BPMFOO�HFOEBTUVN FWJU BO FNESPBEVS FO� )#�

"[PO �I� ,BMFUBEVS � �G� OFWF[ IPMMBE
&USFTPOFOOFM � �� �� ��
(PVEFLFOTPOFOOFM ��� �� � ���

g �� "S WFSCP¹ CPVU IB EFWPVU�
g ��� "S TUVNNP¹�
-BLBFU FS�NBF[ BO FJM HPVS VOBO CªGFT F[ FP SFJ[I�LFOBO FJMSBHPS BO EBPV WFSC FO )#�

4FUV BO EBPMFOO P UBTUVN BS TUVNNP¹�

(PVS CPVU /JWFS BS TUVNNP¹ EFWPVU
6O� � CFO �� �� ̤N CF�

� CªGFT �
� CF ��� �� 	 
 EFࣽF

-T� � CFNQ � � IPS CF
� CFBD̤I �� �� IP QF
� CFOU � � 	 
 EFࣽF

%H� CFU �
)PMMBE ��� ��

#F[̤ F D̤IBMMFS PCFS BO FWF[IJBEFOOP¹�NB± �
�p� "S TUVNN EF͕F [P IF±WFM PV[I BO IJOJ B HBWFS F LSFOOWSF[IPOFH IBH F LSFO�

OHFSOFWFH 	TM� g ���
� (PSUP[ B SBGFE �EFWF � EFpCF  IPHFO EJXBS �I� BS WFSCP¹ BMM F PB
EFVU VO BNHMFWFOO EB BSPVF[ BO FJMSBHPS BD̤IBOO �EFGF���� .FS[IPVU F LBWFS FO EFV© FS
$POGFTTJPOBM IBH F NFVS B TLSJE OFWFTPD̤I���

�p� #©GFT B HBWFS F HXFS[FOOP¹
��7# ����
��7# ��� � (*# ����

��



-BDB ṲB WB D̤IBMPO
& %PVF EB FTQFSBO§ �
"OFT F OFQ GB§PO
/F WªGFT FO BTTVSBO§� )#� ��

&[IPNN FO EPB FVT VS TJMBCFOO FWJU MFVOJB± F XFS[FOO TFJ[ITJMBCFOOFL� 1FMMPD̤I
FWJU LSFOOB± VS XFS[FOO F SB HBOU EFV FWJU EFVIF �

3BD�[F WB 4BMWFS NF IP QFE
/B CFSNFUJU F UFV OFQSFE
"O EJBPVMDSJ[��� )3� ��

g ��� 3PMM BS TUVNNP¹�
*�� &JMSBHPS CPVU �

6O� �� CFO � 1�EJH� �� �� �� �� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� 	�
 ��� ����

�� CªGFT � ���
�� CF � 1�EJH� 	� HXF[I
 � 	�
 �� �� �� �� 	�
 �� �� �� ��

�� �� �� �� �� �� 	� XF[I
�� �� �� �� �� �� ��
�� 	� HXF[I
 �� 	�
 ��� ��� ��� ��� ��� 	�
 ���
��� ��� 	�
 ��� ��� ��� ��� ��� ��� ��� ��� ���
��� ��� 	�
 ��� 	�
 ��� ��� ��� 	�
 ��� ��� ���
��� ��� 	�
 ��� ��� ��� ��� 	�
 ��� ��� ��� ���
��� 	�
 ��� ��� ��� ��� ��� 	�
 ��� ��� ���
��� ��� ��� ��� ��� 	�
 ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ��� 	�
 ��� ���
	�
 ��� ��� ��� ��� 	�
 ��� ��� ��� ��� ��� ���
	�
 ��� ��� ��� ��� ��� ��� ��� 	�
 ��� 	�
 ���
��� ��� ��� ��� ��� 	�
 ��� ����

-T� �� CFNQ � ��� ��� 	�
 ��� ��� ��� ��� ��� ����
�� CFBDʥI � �� �� �� �� �� �� ��� ��� ��� ��� ���
CFDʥI � ��� ��� ��� ��� ��� ��� ��� ��� ����

�� CFOU � 1� EJH� ��� ���
%H� CFU � ���  ����

**� &JMSBHPS EFWPVU �

��



6O� �� ʥN CF � � �� �� �� ��� ��� ��� ��� ��� ���� ��
�
�� 	 
 EF͕F � � ��� ��� ��� ��� ��� ��� 	�
 ��� ��� ��� ����

-T� �� )PS CF � ��� ��� ��� ����
�� )P QF � �� �� �� �� 	�
 �� 	�
 �� �� ��� ��� ��� ���

��� ��� ��� ����
�� 	 
 EF͕F � ����

g �� &NBTUFOO BO B[PO �G��
g ��� (PVEF TPOFOOP¹�
&�LSFJ[ BO ��U LUWE� BO B[PO OFWF[ �G� B BMPVCBT BO FJMSBHPSJP¹ QB WF[F EJCFOOFU

CPOBE BS WFSC HBOU VS TPOFOO� %JXBS �� TUVNN OF HBWFS F '(� OFNFU � TUFV[JFU FOOP BO
B[PO � QPVSDIBTBFO �� QB QBFBDʥI ��� &� 4".� BO IPMM B [JTLPVF[ �G��

&WJU B TFMM PV[I BS TLSJWBEP¹ F LBWFS ͕ BMJFT B�XBMD̤I FO ��U LUWE� � � HXF[I EJXBS ��
F '(� & 4".� O̤FP LFO ͕ OFNFU VO BTQBEFOO � EMF͕F B TLSJWFS D̤IPB[I F�LJDIFO EMFGF
NFU HBOU BO IPMM WFSCP¹ BMM F SFFS HBOU G IFQLFO�

6O IFOWPB[ TLSJWBEVSFM O̤FP LFO BS TLSJWBE ͕ IB O̤FVT BCFH FCFU EB [JB[F[B± QF EB
D̤IPVMBLBBU FWJU BS TLSJWBE�NB± VO EJTUBHBEVS EJTIF±WFM EJPV[I G � BOBUBFU FP HBOU BS
GVSNP¹ OJWFSVT B�XBMD̤I TLSJWFU HXF[I HBOU G HXF[I HBOU ͕ F '(� 	� WFSC EJXBS �
� "O
EJTUJMIBEVS OF D̤IFMM CF[B± OFNFU �G��

5BPMFOO BS TUVNNP¹ F '(� �

�͕F� � �GF� ��
B͕FOO �� �� � B͕FU �� �
MBLB͕F �� �

BGFU �� �
MBLBGF �� �
HSBGFOO �� �� �� �� 	�

HSBGF �� �� �� �� �
HSBGBDʥ I� �� �
SPG© �� �� �� � SPGFU �� �

EMF͕F �� �� � EMF͕FOO �� �� 	�
 EMFGBDʥI �� �

&�LSFJ[ BO ��U LUWE� F[ FVT CFU TLPVFSJFLBFU BS TLSJWBEP¹ 	MFWF[PO BS (POJEFH NPBS�
WBU
� 4FUV BS TUVNNP¹ FWJU 4".� �

��



EMFPVU � EMF͕F �� �� �� � EMFGF ��� � EMFGFNQ ��� � EMFGBDʥI �� �
EMFGFOU �� �� 	�
 �� 	�
 ��� � EMFGFU ��� �

EPOU � EFVGFO ��� � EFVGF �� �� �� ��� ��� � EFVGBDʥI �� ��� �
EFVGFOU ��� ��� �

SFJ± � SPGFO ��� � SPGF �� ��� ��� �
TLFJ± � TDPGF ��� �
NPOU � 	W
BGF �� ��� ��� � BGBDʥI ��� � BGFU ��� �
PCFS � HSBGFO ��� 	�
 � HSBGF �� �� �� �� �� �� ��� ��� ��� ���

��� ��� ��� � HSBGFNQ �� ��� � HSBGBDʥI �� �� �� � HSBGFOU
�� � HSBGFU �� ��� ��� �

MBLBBU � MBDBGF ��� ��� � MBDBGFNQ �� � MBDBGFU ��� �
FWFTIBBU � FWFTTBGFNQ ����

g ��� (PVEF �W� IBH FS WFSCP¹ TBWFU XBS CPVU�
"NB± JWF[ F LBWFS LJDIFO�IB�LJDIFO BS TLSJWBEP¹ ͕ IB G� 4FUV BS SPMM BOF[IP F '(�

IBH F 4".�
�p '(�

LBWPVU � LB͕FO �� � LBGFO �� � LBGBDʥI �� � LBGFU �� �
LMFWPVU � LMF͕BDʥI �� �
SFTFW � SF[FGBDʥI �� �
GBMWPVU � GBMG© �� �� �� �� �� �� �� �� �
HPV[PVU � HPV͕FO �� � HPVG© �� �� � HPVGBDʥI ���

�p 4".�

LBWPVU � DBGF ��� � DBGFNQ ��� � DBGFU �� �
HPV[B±W � HPVTBOGFNQ ��� �
NFSWFM � NBSGF �� � NBSGBDʥI �� �� �� �
SFTFW � SFDFGFU ��� �
TFWFM � TBGF �� �
UBMWPVU � UBMGF � �� �� �
HPV[PVU � HPV͕F �� � HPVGF �� �� �� �� �� 	�
 ��� ��� ��� ��� �

HPVGFNQ ��� ��� � HPVGBDʥI ��� ��� ��� ��� ��� ��� �
HPV͕FOU � � HPVGFOU �� ��� ��� � HPVGFU �� �� ����

g ��� (PVEF BS GSJFOOP¹ IBH BM MJOLFOOP¹�
(XFMFU IPO FVT F WPF FDIV BO FNESPBEVS HPVEF TPOFOOP¹ LBM[ B�SBPL EJCFOO BO ��U

LUWE� XBS�ESP ���� NBSUF[F SBL F ���� O̤FVT NVJ OFNFU HFSJP¹ SPVF[ PD̤I FOFCJ± PV[I
BO B[POBEVS OFWF[ 	� EJXBS �� B�WFD̤I � ESF HBOU
� %JXBS ���� F WF[ EFHFNFSFU �G� F̤QFQ
MFD̤I FVT (PSSF�-FPO QB WF[ EJCFOOFU BS CPOBE HBOU VS TPOFOO�

��



/FNFVS HPVEF F D̤IPBSWF[BT JWF[ BEB[POBEVS BS CPOBEP¹ EJCFOOFU HBOU BS GSJFOOP¹
IBH BM MJOLFOOP¹�

4FUV BO EBPMFOO FWJU '(� �

,FOTPO� %JHFNN
�

4UFV[JBEVS
�

,BMFUBEVS
�

"[POBEVS OFWF[
��

�M� HXFMGBDʥI �� �
�Mp� HFMMFO �� HFMGFOO �� HFMG© �� �� �

HFMGBDʥI �� HFMGFU �� �
�O� EFWJOG© �� �
�Op� UFOOFU �� HPVMFOGFOO �� � HPVMFOG©

�� � TLBOCFOG© �� �
�N� LBSFOO �� LBSS© ��

EJHPSFOO ��
LBSG© �� �� �� �
MBWBSGFOO �� � �GF[ �� � �G©
�� �� �� � �GBDʥI �� �
LFNFSGFOO �� � �GF[ �� �
QSFGFSGFOO ���

/̤FVT FOUB OFNFU � TLPVFSFOO P DIPN XBS�MFSD̤I BO FNESPBEVS CF[FU �� ESF HBOU�
&�USP EJCFOO BS D̤IBOUWFE F UMFF CF[B± QFVSFNESPFU BO IPMM GVSNP¹�TF�

& 4".� LBOU WMPB[ HPVEF '(� OF HBWFS OFNFU BO B[POBEVS OFWF[ �

�M� � HXFMGFNQ �� � HXFMGBDʥI �� ��� � UBVMGF �� �
�Mp� � HFMGFO ��� ��� ��� ��� � HFMGF � 	�
 �� �� �� ������ ��� HBMGF

� 	�
 �� �� �� �� 	�
 �� ��� ��� ������ � HFMGFNQ �� ��� �
HBMGBDʥI �� ��� 	�
 � HBMGFOU �� � HBMGFU ��� ��� 	�
 ��� ���� ���
��� ��� ��� � LPMMGBDʥI ��� �

�O� � USFNFOGF �� � DPNQSFOGFOU ��� �
�Op� � HPVMFOGFU ��� � SBOOGF ��� �
�S� � DBSGF � � �� �� ��� ��� ��� 	�
 � DBSGFNQ ��� � DBSGBDʥI �� ��

�� �� �� 	�
 �� 	�
 �� �� ��� MBWBSGFO ����� MBWBSGF �� ��� �
MBWBSGFNQ ��� � MBWBSGBDʥI �� ��� � TBPVSGFNQ �� � TBPVSGBDʥI �� �
LFNFSGFU � � MBCPVSGFNQ �� �

�N� � DIPNGF ��� � DIPNGBDʥI ����

g ��� (PVEF BS D̔IFOTPOFOOP¹ BMM
(BOU BS CPOBEP¹ EJCFOOFU HBOU VS HFOTPOFOO BMM F LFNFSBT QMBT BO BEB[POBEVS F�

EPVH BO ��U LUWE � HPVTUBUPD̤I F WPF BO FNESPBEVS ESFJTU�IPMM HBOU BS SF EJCFOOFU HBOU

��



VO IFHMFWFOO FWFM B PB EB D̤IPSUP[ BS D̤IBMFUBEVS P WF[B± BSPVF[JVT FVT BO FJMSBHPS F�
LF±WFS BO FJMHFWPS � BO EFOUFOO �E� B FOFCBT BS NVJB± NPBSWBU ESF NB PB EJBFTPD̤I
EJTUBHB± �G� FO IF HPVEF�

& ���� OF PB LFU QFVSFDIV D̤IPB[I BO FNESPBEVS� "FU F PB �θ °� EB �[� F #S-� P
LFOHFKB± HBOU BS �[� IFOHPVOFM IBH P [SJ B HBMFUB FO �T� � �E� B HBMFUB F �U�� (PV[PVU B SFFS
FWFMBUP F[ FP (� .PSWBO VS TLSJWBHOFS TUBH PV[I BO IFOHPVO IBH FS ZF[I LPN[FU F PB BFU
CVBOPD̤I BO USBP¹ NPBSWBU�

4FUV VO EBPMFOO�HF±WFSJB± FUSF '(� IB 4".� 	#BOO �B � '(� P UJTLPVF[ LSF±WBEVS
QF TUFV[JBEVS � �C � '(� HBOU �G� � �B � 4".� HBOU LSF±WBEVS QF TUFV[JBEVS � �C � 4".�
HBOU �G� � �D � LF±WFS �B��C
 �

,FOTPOO� �B �C �B �C �D
�L� SBOLF �� EFTDGF � ��� ���
�H� EPVHGF � ��

EJTUBHGF ��	�

���
���

�Y� FNPMDʥIFU �� EBMDʥIGF ��� ���
�W� UFDʥIFNQ ��� UFDʥIFNQ ��� ���
�ġ� DIBJODIFOO �� ���
�ľ� QMJKF �� TPODIFNQ �� �

TPODIFU ���
TPODIGFU ��� ���

�T� LPNTGBDʥI ���
QPVMTGF ��

���

�[� QSJTBDʥI ����
MF[BDʥI ��

BOBWFTTFOU ��
OPBTTFU ��
MFTTF ��

���

�U� SFOUBDʥI SFTQPOEGF �� TFCMBOUGF �� ���
�E� LSFEGFU ��

LSFUG© ��
DSFUUFO ��� 	�

DSFUBDʥI ���
QFUUF ���
QBUUF �� ���

QFUGF ��
QFUGFOU ���

���

� 0 WF[B± O̤FVT OFNFU VS TLSJWBE DʥI FWJU �Y� IB �Ÿ� F D̤IBMMFS LSFEJ± IPO FVT BNB±
�UFYFNQ� FOFCFU PV[I BO FJMHFWPS �UFŸFNQ��

�� "O T BNB± B EBMW �[� IB OFLFU �T� B WJKF CFU TLSJWFU TT� 6S TUFV[JBEVS IPO FVT�
3F OFCFVU B TLPVFSJP¹ IPO FVT FWJU UFOOB± VS D̤IMP[BEVS EJBSWBS� )FWFSL FP BWBU BS

GFVSJP¹�NB±� 1B EBPMFS FWF[I PV[I BO BNHMFWFOOP¹ �L Y ġ T U� F UBMW BS D̤IF±WFS �D LFNFOU
IB ��� � QB EBPMFS FWF[I BWBU PV[I BO IFHMFWFOOP¹ �H Ÿ [ ľ E� F UFV EB ����� /F D̤IFMM
LFU CF[B± ESF [FHPVF[I � B[POVT F PB BS D̤IBMFUBEVS HBOUP� +FEFU F NPE BMM � F LBWFS ��
TLPVFS F 4".� ����� � �� ESF HBOU 	IPMM BOF[IP CPOBEP¹ HBOU VO IFHMFWFOO
 B [JTLPVF[

��



BS D̤IBMFUBEVS � ���� � �� ESF HBOU 	IPMM BOF[IP HBOU VO BNHMFWFOO
 IB ���� � �� ESF
HBOU 	IPMM BOF[IP HBOU VO IFHMFWFOO
 B [JTLPVF[ �G� � EB MBWBSPVU FP D̤IPB[I ���� �� ESF
HBOU FVT BS CPOBEP¹ HBOU VO IFHMFWFOO B [BMD̤I D̤IPB[I EB̤O EPBSF LP[I EB TUVNNB± BO
FJMSBHPS� 3F WJIBO BS TJGSP¹ HBOU '(� FWJU SFJ± ESFHBOUBEP¹ NFU � CPOBE HBOU IFHMFWFOO
EJXBS � B [JTLPVF[ BO IFWFMFQ EBSWPVE IB � EJXBS � HBOU BNHMFWFOO� &�EPVH BO ��U LUWE�
OFV[F FN MFEBOBBT �G� QFOO�EB�CFOO FWJU BO BNHMFWFOOP¹ USB NB PB LSF±W D̤IPB[I BO
EPBSF LP[I FWJU BO IFHMFWFOOP¹� "OBU FP D̤IPB[I F EFSPV BO ��U LUWE� F TLSJEP¹ ')"#�
EB TLPVFS XBS�ESP �����

g �� "O FNESPBEVS FO ��U LUWE�
& EFSPV BS D̤IBOUWFE F LFOEBMD̤I BS TLSJWBHOFSJPO EB IFVMJB± EJTUBHBEVS P SBOOWSP�

,BWPVU B SFFS FOUB FO P TLSJEP¹ TUVNNP¹ BTQBEFM EB TLPVFS �
5F ̣HPN[P FN FOFC IBH FNCFSS NBSUF[F
& SBOLFO FS CBD̤I�NB± EB [FTUVN BEBSSF�

')"#� ��������
.FU EJXBS ���� HPVEF BO FNHMFW XBS BS TLSJWBEVS F[ FP EJBFTPD̤I HPV[PVU QFMFD̤I

EB WBU FNFVS HBOU BO FNESPBEVS� "S GVSNP¹ TLSJWFU B [JTLPVF[ IPMM �G�� 4FE BS SPMM F
#./0� �

(PVEF TPOFOO �
NPOU � BGF �� ��� �
PCFS � HSBGF ��� �� �� �� ��� ��� �
MBLBBU � MBLBGF ��� �
EMFPVU � EMFGF �� 	�
 �
EPOU � EFVGF �� �� 	�
 �� �� ��� ��� ��� ��� ��� ��� �
SFJ± � SPGF �� �� �� ��� ��� �
EJTUSFJ± � EJTUSPGF �� �� ��� ��� �
TLFJ± � TLPGFOU �� �

(PVEF GSJFOO QF MJOLFOO �

�M� � UBPMGF �� � HXFMGFOU �� �
�Mp� � HFMMGF �� �� �� �� �� �� ��� ��� ��� 	�
 ��� �
�N� � DIPNGF �� �
�O� � USFNFOGF �� �
�Op� � EJTLFOOGF �� ��� � HPVMFOOGF �� �
�S� � LBSGF �� �� ��� ��� � LFNFSGF �� ��� � MBWBSGFDʥI ��� � MBCPVSGFOU

��� �

(PVEF VS HFOTPOFOO BMM�

��



�H� � SBOLGF �� �� �� � MBLGF �� ��� �
�H� � EPVHGF �� � TUBHGF �� � LSPHGF �� �
�[� � LPVF[GF �� � UBMWF[GF ��� �
�E� � LSFEGF �� � QFEGF ���

.FS[IPVU F LFKFS CFQSFE HBOU BO IFWFMFQ HFSJP¹�
& ZF[I 6HVFO FP CFU TLBS[IFU QFQ BTUVNN UFPEZF[IFM�
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3PFU FP CFU EJO BM MVTL HBOU LFOFJMFE P LFOEBFMB± EJXBS�CFOO CBS[IPOJF[I � EBPV QF
ESJ CBS[IPOFH CFU FNCBOOFU HBOU "M -JBNN F PB HBOUP VO ESP IF±WFM EBPV QF ESJ HFS F
EFSPV QFQ QP[ QF FO EJCFOO QF F LSFJ[ IBH B [FVF JOHBM FWFM VO EJTLBO� )BH J P D̤IPVMFOO
PV[IJO � ])B LBPVU B SB EJU F[ FP TF VO ESP�WJDIFS QF VS D̤IJ[ OFWF[ )B EB CFUSB FP F
UBMW 1FUPSF QFS[I B MBLBGF XBS BO EJTQMFH )B EBPVTU IB CPSPEVT OF EFVGF LFU EB WF[B±
B�CFOO BO EJXF[I BO B[MBWBSP¹�TF ]

)B NF LFO EJTPVSTJ IB USB IBH BUFCJ± PVUP ESFT FWFM NB PB EB D̤IPSUP[ � ]6S
CBS[IPOFH [P LBOBPVFOO FOOB± LBO IB EJTLBO BO FJM P IFLMFWJ± E̤FHJMF IB NBU QFMM
[P� .BS EFV EB WPVU CPSPEVT HXFMFU WP�] )B TUBE FOOPO�

)B HPVEF TF BWBU QSFEFSJB± � QPFOU PB� (FSJP¹ HPVMMP ZB � FPTU BO EJFWF[I IBH BO
EJFHJ� %B WJIBOB± NBS ̣N CJKF LFNFOU IB LMBLFOOJ± EJTLMFSJFU FOU�IFMBWBS QFOBPT F[ FP
VO IFOUFOO EB [FSD̤IFM FS D̤IPVO QF[I B [P LFO BOLPVOBD̤IBEVT ESF BOJFO LFO EJCPVF[
FS WVIF[ QFNEF[JFL IB EJBSWBS � 1FSBL O̤FP LFU OFV[F BS WBS[IPOJF[I VS D̤IBMWF[FSF[I
FVT BS D̤IFMFOO IBH BO EFTLJ± EJOEBO F±WPS 

1BEBM IB EBPVTU EB -" '0/5"*/& LBF[I O̤FP LFU� /B OFOE FP�
:B QFSBL FP OF WF[ LFU EJTQMFHFU BS TBWFMFOOP¹ HPVF[POJF[I F TUVNN HXFS[FOOP¹ 

1FSBL FP OF WF[ LFU TJLFU EPO F TQFSFE BS HSFOOBSEFE LFNFOU P EFVT EB [FTLJ± EJOEBO
GVSN WBS[IPOJFM BO B[MBWBS NFOUFU /̤FVT QFOO CPVU FCFU E̤BO ESB TLSJWFU NBS O̤FP LFU
BS CF[B± LPVOBFU� /FPB[I MBWBS QMBFO IB CBS[IPOJF[I 	OF MBWBSBO LFU CBS[IFHF[I
 B BSWFS
EBPV TUVNN EJTIF±WFM IBH F SBOL NBU CPVU VO BCFH EB TF�

4QMBOO B�XBMD̤I FP LFGSJEJ BM MBWBS�QMBFO � EJTQMFHB±��� .BU O̤FP LFU LFO TQMBOO IBH
B HBWF EJO NFU OF WFSO O̤FP LFU PV[I BM MBWBS QMBFO BN FVT BGFS CSFNB±�

,FGSJEJ BS WBS[IPOJF[I [P EB [JTLMFSJB± JWF[ � QF[I B [P EJBSWBS BWBU FP F[ FP EF[IB±
BO B[PO IFWFSLB± BO B[MBWBS� )BH F NFVS B ZF[I LMFWJU BO "MBNBOFE

]5PU JTU 5BU VOE 5BU JTU 5PU]

IBH BS 4BP[PO �
]*O MPWFMZ DPWF B SPTF BSPTF]

IBH BS $̤IBMMBPVFE �

��



]"CPMJ CJCFMPU EʥJOBOJU© TPOPSF]

IBH BS (FNCSFJ[ �
]1PC MJX MVO QBXC VO QBXC���]

IBH BS 7SF[IPOFE �
]5SVNN EʥBO USBP± TFUV NJ[ BO IFPM USFDʥI]�

%BPVTU NB O̤FP LFU BUBW LFO BOBU O̤FVT LFU B HBW EJO VS XJS XFS[FOO IB OB WF IF
EBOWF[ B[MBWBSP¹ TQMBOO QF HV[I FOOJ� 1B HPN[BO B B[MBWBS F HXJSJPOF[ F[ FP EJSFJ[I
BS HFS � BEBSSF FP BO IJOJ NBU BO IJOJ MFEBO F TUFS�

&�QBE QFMM BN[FS FP CFU MF[FOO BS WBS[IPOJF[I TFOUJ± PV[I SFPMFOOP¹ TUBSU P UJGFSB±
EJCVOBEFH BS TPOJBEP¹ B HFNFOUBEP¹ SFJ[IFOOFU P GBEFMF[I P OFS[I IBH P MFD̤IJBEVS
LF±WFSFM� (XFS[FOOP¹ NVJ QF WVJ LFOWFOUFL QP[JP¹ LFJU�IB�LFJU LMPUFOOP¹ EJCFOO IB
EJBCBS[I UBPMJP¹ NPVF[I EBTQBS[IFU JOHBM TF [P BEBSSFJP¹ QBE BEBSSFJP¹ QFS[I BEBS�
SFJP¹ HSFNN�

.PBSWBU F[ FVT UV EB [JTLMFSJB± OFE FP OFNFU VS D̤IPBSJ E̤BS CBS[I EB [JTLPVF[ F
BNQBSUJ[ IBH F JKJO � CF[̤ F D̤IBMMFS JWF[ FO VS VIFMBBU BO EBFM UFSNFOB± BO BS[ FWFM VO
FNHBOO TFVM EFMMF[FLPD̤I NB ̣[ FP UFOOPD̤I� "MJFT F SBOLFS BO[BW F[ FVT VO ESB CFOOBL
IF±WFM FS CMJKBEVS B EB±WBPNQ PD̤I BSWFTUJ± PV[I VS CBOOJLFS IBH FO IJOJ B EB±WBPNQ
HBOU VS CBS[IPOFH ̣[P� )F±WFM JWF[ HBOU D̤IPBSJ NJCJO CJ[JFE BO BLPSEFP±TPVS� /̤FP LFU
EJXBS TF FP F UFXFS[IFS EBJPOJ VO PCFSFOO BS[FM OB IJOJ VS CBS[IPOFH QFSHFO� .B ̣[ FVT
NBJMIFE BSSPVUFU XBS VS D̤IBMWF[FSF[I IBH B WBSO VS TUSJW EJPV[I NB UFV EB CFOO QF NB
D̤IXJU SF BMM [P IB OB [FXFS[IPOU OFNFU OFS[I BO BTLSFBE FOOP PV[I TLPBEVS BM MBWBS�

"SBCBU LSFEJ± F WF EBWFFU BS CBS[IPOFH PV[I BS SF�NB± QF BS SF�IPOU IFQLFO� "S
CBS[I FWFM QFQ BP[PVS [P VO /BSDJTTVT P LMBTL F WFMF[PVS� /BSDJTTVT B WPVSSF PD̤I FN
XFMPVU FO EPVS IBH B WBNF PV[I F HFOFE� 8BS B MBWBS BS WPKFOO� & HXJSJPOF[ F TLFVEFOO
FP B WBNF PV[I /BSDJTTVT P TFMMPVU PVUB± IB IFNB± OF SBF OFNFU LMBTL FO F BTTLFE VO
BTBOU E̤F WPVE� (POJU BO BTBOU�TF EJHBOU F MFOOFS FP B HMBTL BS CBS[I� )B O̤FP LFU BO BTBOU
EJTFCMBOU B WF[ HSBUBFU HBOU OF WFSO QJW EB OF WFSO QJW BMM IPHFO BO IJOJ EJGSBNNFU HBOUB±
EJPV[I F SF [JCBCFU ESF CFS[I P ESFJTUFMF[I QF EBPVTU E̤F HBSF[ FV[IVTB±� /̤FP LFU IJOJ
BS WBJMIFE IFQLFO FP B GFMM EF[IB± IPHFO IJOJ BO IPMM HPVFTU IJOJ BS CFVSCBEFMF[I�

/FV[F NBS EFP CFU LFNFSFU HBOUB± BO B[MBWBS EB BSBF[ NBS EFP CFU BSWFSFU HBOUB±
LFO FS WBS[IPOJF[I SFPMFOOFU LFO FS WBS[IPOJF[I SF[JEFL F[ FP NPBSWBU ESF NB UJSBF[
HBOUB± F CBMJP¹ ESF NB TLP PV[I BS HFGSFEPVSJPO LPVM[ IBH PV[I BS GSPNJEJPO�

4F [P LFNFOU IB MBWBSPVU F LMBTL /BSDJTTVT XBS VO ESP BTBOU BO EBSO EJGFUJT F[QFS[IFM
FVT BO EFO IB IJOJ BO EBSO BND̤IPVMP¹ LJHFM IBH B IFVJMI FO VS HPSPMMJ± QF FO 6S
ZPVD̤IBM LFS[IFE FTNBF¼T F HBSN� "TBOU BS NFJ[ IBH BTBOU BO USJWM�

��



)B E̤P HPOJU F LJOOJH EF[IP BS CMJKBEVS QMJKBEVS BS NFJ[ QMJKBEVS BO USJWM� )B QFUSB
FP BS CMJKBEVS 

%SF WSBTUFSNFOB± F D̤IBMMFS MBWBSPVU F[ FP BO BSPVF[ QJOUFU EJSBL BS QMFE EJBCBS[I IBH
B WFSL FNB± BO BSD̤IXFM P WPOU SFJ[I FO ESP � BSBCBU BWBU IF D̤IBNNHFNNFTLB± HBOU BS
HXBMD̤I IBH B WFSL F[ FP CFU TFWFOFU VS HFGSJEJ F[ FP FD̤IBOFU E̤VO BSD̤IXFM CBTUFU E̤VO
F[IPNN� "S CMJKBEVS B CBE LFJU IBH FNB± BO BSD̤IXFM P USFJ± � BM MFWFOF[ B ZB B�HFWSFU
HBOUJ� "S HXBMD̤I [P USJTU � TFSSJ± B SB BO OPS XBS VM MFWFOF[ FDIV � XBS F MFSD̤I FNB±
FOLSF[ BO F[IPNN P UBTPSD̤IJ±� "S CMJKBEVS [P BO EJBOLFO�

.BS LBSPNQ HPV[PVU QFOBPT F WF[ BNQMFHFU QMJKBEVS BSNFJ[ HBOU BO B[MBWBS CBS[IPOJFM
F[ FP EBW EJNQ EJHV[IBU QFUSB FP LFGSJEJ BS NFJ[ IB QFOBPT F[ BSD̤IXFM�

&WFM IJOJ QFQ CFWFEFH F[ FN [JTQMFH CVIF[ BO EFO FWFM TFWFOJEJHF[I VS NFOOBE �
LFOEFSD̤IFM HBOU F WPVU� 4JXB[I EF[IB± LFOEBMD̤IJEJHF[I BS NFOOBE�TF [P EJOEBO BPUSF
VO OJWFS BNQMFHP¹ EJWJ[FU TUBSU FO VS CFE BSHFNNVT� "S D̤IFNNP¹ B D̤IBMM CPVU QF
OPB[VT QF TQMFUVT IB XBS�IFE EJSBF[ F D̤IBMMPVE QF FO UV�IPOU� &WJU NJSPVU FO�ESP EF[IB±
BO BNQMFHP¹ SFU EF[IB± EB CFVSWFWB± F SBOL PCFS FMF[F TUVNNB± VS NFOOBE VS SBLUSFT
EJWBOLB± TLFVEFOO BS CFE�

1FUSB FP BS CFE 1FUSB [P EB HFNNB± FOOB± 1FOBPT LFNNB± (BOU BS HPV[PVU
FNB± BO BUFC�

/̤FP LFU BS HPV[PVU VS D̤IFBM FFVO � XBS BTUFOO IB XBS HFNQMFTIBBU F[ B BS TUFS
BOF[IB± IFSWF[ LFNQMF[IEFS BS HPVWF[PVS� #F[̤ F D̤IBMMGFE USFNFO EB D̤IPV[PVU BS
D̤IPVO HSPT BO FOMPVD̤IBE NBOFU FS HFMMJH HPVEF VS TUPLBEFOO � HPV[PVU BO EFO BWBU
[P VO PCFS LFOBP[FL P MBLBBU NFVS B BNBF[I EB BSD̤IXFMB±� #F[̤ F D̤IBMMFS NBSUF[F
MBLBBU EF[IB± EB HFGSJEJ BO UFSNFOB± IJOJFOOFHF[I BS D̤IPBSWPVEP¹ IBH BS D̤IFNQPFMM
PV[I P FSFO � EJWJ[PVU JWF[ QFOOBFOO BO EFWPVEFSF[I EJB[F[ BO EJBXFMPVU�

3BL O̤FVT OFNFU BO EFO B HFNFOU B WF HPVFTU EB TQVSNBOUJ± TUFVEBEP¹ BO EFWPVEP¹
PD̤I BSMFSD̤IJB± BO FJM PV[I FHJMF CFUFL EJCFOO BS CBEFMF[I�

)BH F[IPNN CSBT FO EFVT� .BU QF GBMM F D̤IBMM CPVU BO USFNFOFE CP[FL QF SFV[JFL �
OF WFSO USFNFOFU FP � BPUSFFU FO EFVT BO EFO EB HFOEFSD̤IFM� #F[̤ F[ FVT BOF[IB± CSP BS
D̤IPBSWF[FU FSHFS[IFU BOBWF[FU HPV[B±WFU IB EJHFNNBEVT CSP BO EJPHFM IBH BO EJBS�
WBS � O̤FVT OFUSB EB D̤IPSUP[ EJHBOUB± O̤FVT OFUSB BPOVT FOOB±�

,FNFOE�BMM F D̤IFMM BO EB[POU CPVU QF SFV[JFL QF WP[FL QF [JMB[ � IPHFO O̤FP OBH BS
WSP EJHFNNBEVT OBH BS WSP EJBOLFO OBH BS WSP D̤IPBSWF[FU� &OOJ FNB± P LBOUSFBM LPVM[
BS HPBOBH IBH BS HXBMMWBS BS D̤IPBSWF[BEVT IBH BO EJD̤IPBSWF[BEVT BO BPO IBH BO EJV[�
)B TF CFUFL BS CFVSCBEFMF[I� 1BEBM ZPVM BO EFO B [P NPOU B�ESFV[ BS WSP�TF BS QFMMB± BS
HXFMMB±� & D̤IPBOBH LV[I [P USFJ[IB± CFUFL BO IBS[P¹ BMM NBS ̣[ FVT � F BOLFO [P CF[B±
IBS[FU B�SBPL CF[B± EJGPVQFU F�NBF[ BS CSFNB±�

��



1FHFO TUSJ[I OFPB[I BS XSJNFOO�TF FUSF VO USFNFOFE P WFSWFM FOOJ IBH VO EB[POU
P UFSBPVJ± FN PCFS� /̤FP MFEBO BS CSFNB± OFNFU B HFNFOU B WF[ HPVMMP NB OF TFWFOFS
FOOB± OFQ PCFS � HBOU BO PCFS BWBU F USP E̤VS TJMI TFVM MFNNPD̤I NB WF[ MFNNPD̤I BS
TUSJW � LFSLFOU IB HSBFU F LPVF[I FO USFNFOFE IBH F[ B EB SFMFHFOO EJࣾ±W� &O EB[POU
IFQLFO FP F[ FN MFE EPNBOJ BO PCFS IBH BS ࣾ±W� "S WFWFOO FUSF[P B ESFNFO BUBW ESF
CFQ QPFOU FVT VS ࣾ±WBE BN[FSFM P MF[FM XBS BO UV EJBESF±W BS QFQ EJHFNNBEVT IBH P
LJOOJH XBS BO UV EJBSBPL BS SBOO FVT BS CBEFMF[I NB D̤IBMM HSFPVE BO EFO LFNNB± VO ESB
CFOOBL F EJCVOFSF[I BO EBSWPVEP¹� "[F FP FNB± BS CFE B SBOL B[BTBBU PVUB± F�VOBO QF
FN B[BTBBU PVUB± � BS CFE�TF FP B SBOL HPV[PVU QFUSB FP IB QFUSB B WP EF[IB± EB HFNFS
F [JBSCFOOP¹�

4F FP LFGSJEJ BS NFJ[�
0CFSFSF[I BS NFJ[ [P EB SBOOB± FO VO UPVMMBE FMGFOOP¹ TFWFOFU MFSD̤I�PV[I�MFSD̤I

NVJ QF WVJ IFSWF[ CBSSFHF[I BS TQFSFE � NFS[PVU BOBPVU NFJ[B± TUFSJB± IB EJBXFMPVU�
/F PV[FS LFU NBU CFUFL QFHFJU F[ FP BS NFS[PVU VO PCFS� #F[̤ F D̤IBMMGFE EFHFNFS EB

WFS[BE BO FOMPVD̤IBE MF[FU HBOU VS TUPL XBS D̤IPSSFFOO VS WMPOFHFOO�WPS� &WJU BO EFO
BWBU O̤FP OFNFU SPVEFOO BS TUPL � BS NFS[BE [P HBOUB± PV[IQFOO TF VO PCFSFOO CSFE�
%SF BS NFS[PVU NPBSWBU FP F LSPH EB FN BOBPVU FWFM VS SBOO EJTUBH FVT BS CFE VO IJOJFOO
EB FNPVF[PVU PVUB± � ESF TF EB WJIBOB± FP F UFSBPV BO IFVMJBE PCFSJBEP¹ B [JTPD̤IP FO
EJBXFMPVU�

)BH VS HVEFOO B TBW EJPV[IUV � 8BS IFE EJSBF[ F WJOWJP¹ BS HXFMFE BS D̤IMFWFE BS
TUFLJ± BS D̤IXFTB BO UB±WB F UJHPS BO BNWFE EF[IB± VS NFS[WB LFWBOEBMD̤I IBH B [P
LFWBOEBMW B�[BWF PV[I QFQ USB BMM OFNFUB±� ,SFEJ± B SFFS B�XBMD̤I F WF[ NFS[FU HBOUB±
LFNFOU B [P NFS[BEVT IB NBSJMIFU [PLFO HBOU VS D̤IPVO NVJ QF WVJ FNTLJBOUFL� #F[̤ F
UJFGF BO IPMM WFS[IBEFOOP¹NPOU EB [BOWF[ BO BOBPVU IB HPVEF�TFNPOU B�IFVM BS DIBEFOO
E̤BS NFJ[B± E̤BS TUFSJB± E̤BO EJBXFMPVU� /̤IFOO HSFPOU LFU � FVT BO IPMM D̤IPBSWPVEP¹
B HJOOJH BS NFS[WB O̤FVT OFNFU VO UPVMMBE B ZB EB [BOWF[ BS NFJ[ O̤FVT OFNFU VO UPVMMBE
FVT BS NFJ[BEP¹ B ZB EB EBMW EB TUFS � IBH FVT BO IPMM EBMWP¹ EFXFS[IFU O̤FVT OFNFU VO
OFCFVU B WF[ BSWFSFU FO VS SFJ[IJBE UBMWPVEFL EB [JBXFMPVU EB HFOVS[IJB± VO PCFSWB FO
EB[POU�

1FOBPT TF 
"OBU FP O̤FNB± LFU XBS BO VO CB[FOO IPMM FMGFOOP¹ BS NFS[WB EJSBL BS TQFSFE � MBWBSFU

F WFGF O̤FP LFU IFNB± HPVFTU EB CBLB± XBS VO ESP UBMWP¹ IJOJFOOFM FMGFOOP¹ BS HXJSWPVE
B EJ[I BOF[IB±� /F CMFE OFNFU HBOU VO OFCFVU BOF[IP ESFT FWFM QB OB WFGF LFU FWJU FO�
EFSD̤IFM IB LFNQFOO FO VS TFS � SFU FP EF[IB± EJCBC EB CMFVTUSJ± XBS BS QFQ NBMMVTB±
IFQLFO QF BS QFQ BSWFSFLB±� )FWFJ[ FP OF D̤IBMM LFU OB CMFEJ± HBOU BS D̤IPBSWPVEP¹ B
[FV EB HFK PVUB± XBS FFVO FOU�LPSGFM QFPHXJS F SBOL BMJFT EB[HXFSFEJ± IB [PLFO EB�
[PCFS B�SBPL N̤FO EFGF HBMMFU NPOU QFMMPD̤I FHFU BOBEJ± MVTLFS BS NFS[BE� "�ESVNN
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EJXBS ࣾTL F WF[POU EBSWFJ[FU IFQ OB WF EJWFS[FU BO BNQMFHP¹ B BPUSF BOF[IP� %B HBM[
UVE F[ FP B�XBMD̤I BO EPBSF EBSWFJ[PVU�TF EB SFO P CVIF[ � O̤FVT OFNFU BO OFCFVU EF[IF
BS TUVNN TQFSFE ]TLJBOUFM] IBH B HMBTL UFSNFOB± BNQMFHP¹ QFQ D̤IPBSWPVE EJWJ[PVU
BO FSMFSD̤IFSF[I EFWPVEFS�EFWPVEBE OF[B± OFVEFOO HFNQPFMM BO IFVMJBEP¹ IBH IFD̤I
BTUFOO CFUFL EJCFOO BO EB[POU�

1B OF WF[ LFU BO EB[PCFS VS SFEJF[I B�HFOUJ[I F[ FP LFGSJEJ BS NFJ[ LFNFS F BN[FS EB
[JMV[JB± LVEFOO BO OFVEFOO HFNQPFMM� )FOO PCFS B SB HBOU VS HSFE EJGBF[IVT BUBW XBS
BQJ BUBW NBSOBPOJFU BUBW P UBTUVN CPVFE P LF±WFSJB± P UFXFS[IPVU � P SFJ[IB± MVO BO
BNWFE FOOB± IFSWF[ BS D̤IFNNP¹ TBWFU HBOU BO EFHPVF[IFOOP¹�

"O FWF[I BWBU B TUBH PV[I LFNFOU B [P EF[IB± VS QPFOU�LSPH B [P HPVFTU EB HJO�
OJH VS CFOOBFOO BTUFOOBEVT BEBMFL BO USFNFOFE QF BS CSFNB± FO EB[POU� 6OBO FVT BS
QFOOBFOOP¹�TF NBSUF[F BO IJOJ HFOUB± IB EBSWFJ[FU LFOUPD̤I FHFU NFOOP[JFU B D̤IBMM
CPVU EJTQMFHFU FWFM�IFOO � ]1F[I B [P IBH B [P CFU FOEFP B WF[P BEBSSF]� .FVS B [JTMBWBS
IFSWF[ SFJ[I B [FV EB [JEBMWPVEFLBBU BS TBWFMFOO HFOUJEJL�TF� 1FMM PV[I IF EJMF[FM BWBU F
TUBH BS NFJ[ EB D̤IPVSOBU FMGFOOP¹ BS D̤IPBSWPVE EB [JGPSD̤IB± BO BNQMFHP¹ SFU EJPV[I
BS SF BSHPVF[IFOOFM EB [JB[F[B± BS D̤IFNQPFMM PD̤I FSFO EFWPVEFS PV[I EFWPVEBE LFO
F UFV BS TBWFMFOO HFOUB± EB WPVU VO ESB CFOOBL FWFM�IFOO � ]1F[I B [P CFU EJPV[I BO
BNQMFHP¹�NB±�BNQMFHP¹ B WF[P BEBSSF EJPV[I BO IFWFMFQ BNQMFHP¹]�

.FSLPNQ NBU LFGSJEJF[I BO BEBSSF � CF[̤ FNB± FO PSJO BS QMFEJ± CF[̤ FNB± F EBOWF[
BS TBWFMFOO CF[̤ FNB± FO UBPMJP¹ BSOPE HXJSJB± CF[̤ F[ FVT BOF[IB± EBOWF[ BO EJPVHBO�

#PO BS PVF[POJF[I BO IJOJ FP CPVFE BS NFJ[�
#F[̤ F[ FP EBOWF[ LSBJ BO BSD̤IXFM BOF[IB± IBH F HXJSJPOF[ O̤FVT UV FCFU EB [JB[F[B±

OFQ BOBPVU EJPHFM FCFU IFQUB±� %JBSWFS F WFGF BS D̤IPVO EJ[JB[F[ F WFGF BS QPFMMB± EJ�
BNQSPV F WFGF BS TBWFMB± EJ[JPVHBO F WBOGF BS HPV[PVU� )BH B�IFOE�BMM EBPVTU IB O̤FNB±
LFU BO BEBSSFO P UFSD̤IFM FO F HFS[I BO BSD̤IXFM CFWFEFM FO F CF[I %BPVTU IB O̤FVT LFU
BOF[IB± B[PO LFOEBMD̤IFSF[I BS WVIF[ "EBMFL UBMN BS HXBE CFUFL QFCFJMFSF[I BO EFJ[
IBH BO OP[ EBPVTU IBH F WF IFQUB± NFOU FCFU E̤BS CBEFMF[I %BPVTU IB O̤FNB± LFU
QFQ BNHFSD̤IFMM PD̤I FN BEBSSFO IFD̤I�VOBO F QFQ QPFOU FVT IF IFOU�CBOO %BPVTU IB
O̤FNB± LFU QFQ CPVE PD̤I FN BEBSSFO F QFQ BN[FS FVT F CBEFMF[I /̤FP LFU TPVF[I
FOUB F WF CFU EJCBCFU EB CPFOU�LSPH EB BWFJ± XBSOB± HBMMPVE BS NFJ[�

#F[̤ F D̤IBMMGFE MBWBSPVU F[ FP LFGSJEJ BO BOBPVU EJCBC IB EJGPSD̤IB± B�EPVFTL BO IPMM
WFS[BEFOOP¹ BS SF B [P FOOP VO EPBSF QF VS QFS[I CFOOBL PD̤I BEBSSFO VS D̤IPBSWPVE LFOU�
"O FSF FUSF BS QFS[IJP¹�TF FP BS D̤IFNQPFMM EJWJ[FU JWF[ FWFM BS SFEJF[I IBH B BNQMFH OFV[
BO EB[POU� & TUFS BS SFEJF[I�TF FNB± BO EBOWF[ EJPVHBO EJGB[J�

1BTLB± BS NFJ[ HBOU BEBSSFJP¹ [P FOUB LJOOJH EF[IB± CPVFE MJQPVT NBHBEVS IB
QMJKBEVS EJ[JPVFSVT IB CBTUVT�
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/̤FP LFU EB MBWBSPVU NPBSWBU F[ FP BSWFSFU BO BEBSSFO B�CFOO�LFGSJEJ FS WBS[IPOJF[I �
ESF [BSWFJ[ FP CFU LFNFSFU EB WFOWFH IB XBS [JHBSF[JP¹ B SFPM � OF IBS[ LFU F WF VO B[PO
FVT BM MBWBS CBS[IFL�

1FOBPT FP F WF[ BSWFSFU FS HXFS[BPVB 
/̤FP LFU ESF [FHPVF[I ̣N FVT BPO F WF[F BOWFU HBOU BO IFOWSF[IPOFE ]DFSE]

FMF[F LFS[I NPOFBEVS BO PCFS BS[FM IB ]DFSEPSJPO] FMF[F LFS[IPVSJPO BS WBS[IFE� /F�
USB IF±WFMPD̤I PV[I VS QFOOBE IFOU FHFU VS CBS[IPOFH� &WFM BS D̤IFS[IFE F UJTQMFH BS
CBS[IPOFH F MBWBS B�IFE VO IFOU VS TUFS� /FNFU USB N̤FNB± HBOU BS HPN[�QMBFO VO EPBSF
NPOU P UBWFJ± E̤F HFGSJEJ IFQLFO FMF[F UJ[IPVU VS QBM EJTLPVF[BEVT IB N̤FNB± TUFS BO
IFOU HBOU BS QBM�TF BS CBS[IPOFH FNB± F TUFS F EBMW FO F [PBSF NPOU � HBOU OFV[ BS
D̤IFS[IPVS IB HBOU NFOOBE BS D̤IFS[PVS� -FOOFS VS CBS[IPOFH [P FWFM VO BSWFTUPVS XBS
SJCM BO IFOU P TFMMPVU PV[I VS CFBKPVS P UPOU P TFMBPV USPV[ F HBNNFEP¹ P LPVF[IB± TUPS�
MPL LFOEBMD̤IFL BS D̤IFS[IFE TUJSMJOL TLB±W BS SFEFL UPVNQJ CPVE BS TPVMHBSH USFHFSO
TLMBFS BS TLBSB± QF DIVDIVNVDIV HPSSFL BM MBOESF � BO USPV[�TF B ESFT FOOB± EFMW BO
IJOJ B [FV F HPSG IBH F CPVF[ IB [PLFO F BOW F EFN[�TQFSFE NBSUF[F IBH BO USJWM B [P
P D̤IPBSJ HBOUB±� "S D̤IBNNFEP¹ PD̤I BEBSSFO BO FJM FHJMF EJPV[I VS D̤IFJUMVTL IBH VS
D̤IFMMVTL [P CBS[IPOFH BO EFO P WBMF�

)F±WFM CBS[IPOFH BO EFO P LPN[ [P SBOOFU F LBNNFEP¹ SFPMJFU EJPV[I VS D̤IFJUMVTL
IBH VS D̤IFMMVTL F[UBPMVT� & HBNNFEP¹ [P LFNFOUBEP¹ BN[FS NB UJPSSF FOOP LFNFOUB�
EP¹ OFS[I LFNFOUBEP¹ UBMW CPNNP¹� ,FNFSPNQ EB TLPVFS BS XFS[FOO WSVEFU FWJU IF
IFTPOFSF[I IBH IF [BMW CBS[IFHFM �

]#F[̤ F LBO � F[ BOW �� NJM MFWFO F[ UBOW]�
"FT HXFMPVU IB LMFWPVU F[ FP EBTQBS[IFU BO EFL WPVF[IJBE BOF[IJ B CFQ UV E̤VO

BIFM LSFJ[ QFNQ IB QFNQ � EJESPD̤IFU FP E̤F ESP QFQ QFNQBE F EBPV WPNN VOBO B
EFJS NPVF[IJBE IBH VOBO B [JW B CFQ UV E̤VO BEBIFM� 1FQ CPNN [P BOF[IB± VO IJOJFOO
TPOJBEFM IBH B D̤IPBSWF[ FVT VO UBPM�NPVF[I IBH VS D̤IPTLPS NPVF[IJBEP¹ HXBO QF
XBOPD̤I PV[I F BNCSPVH � NFSLFU FP BO EJCFOO BOF[IB± HBOU VS QBPVF[ FO EJTUBHB± IB
CFXF[I NB̤[ FVT UV HBOU VS QBPVF[ F LBT BS TUFSJB±� 1F[I B [P IFWFSL FP F[ JOU QBS EBPV
IB EBPV IB LFNQBS[IFL� " CFQ UV E̤BO BIFM F LPVF[I BS QPVF[ TPOJBEFM IB HFSJBEFM FO
IFWFMFQ MFD̤I � B CFQ UV E̤BO BIFM FNB± BO IJOJ LFOUB± P UJPVHBOB± F HFOHMPUFOO IBH
BO FJM PD̤I BEBSSFO FHJMF� )PMMBE BO FMGFOOP¹�TF B SBO BOF[IB± BS D̤IFJUMVTL� 8BSOB± FP
SFPMJB± IFE IB OJWFS BS CPNNP¹ FS XFS[FOO IB OJWFS BO UBPMJP¹ NPVF[I�

/F TQJS LFU BWBU EB [JTLMFSJB± HBMMPVE F[UBPM BS CBS[IPOFH� #JOWJP¹ BMM B WF[ BSWFSFU
HBOU BS CBS[I�

1FQ CPNN B D̤IBMM D̤IPBSWF[PVU FVT NPVF[IJBEP¹ LSF±W QF XBO EJPV[I NB̤[ FP F
HFGSJEJ EPVHFO QF HFU VS TUFS F[UBPMFL � IFSWF[ NB WF[ CFU EJCBCFU TPOFOOP¹ QF HFO�
TPOFOOP¹ CFU LFOBP[FU F TUVNN�NB±�TUVNN F[ FVT EF[IF VM MJW TPOJBEFM IB EJPV[I BS
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CPVE QF BS TLJMUS NB WF[POU EJTUBHFU F[ FVT EF[IF VO UPOJBE IBH VO OFS[I � PV[IQFOO TF
BS TUFS P USFNFO EJXBS VO BSPVF[ TUMFOO XBS VOBO BMM EB IFVM B EFSNFO VS GSPVE VS D̤IBT
B[POFU HBOU CVBOEFS BS D̤IFNNP¹ FS TPOJBEP¹ IBH FO UPOJBEP¹� "S GSPVE BSHFNNVT�TF
FP B BOWBO BS D̤IFMMVTL� #F[̤ F D̤IFMM CPVU CVBO QF D̤IPSSFL CPVU QF TLJMUS EBTUSPD̤IFU
IB TLB±W QF LFWBOEJ[I IB QPVOOFS� 8BSOB± FNB± BO UBMW F[UBPMFM IB EJPVUB± FP F WF[
BOBWF[FU IBH BOWFU BNCPB[ BS CBS[I�

0V[IQFOO F HFGSJEJ IPMMFM F[ FVT HBOU BO BEBSSFO VO OFS[I LFOESFD̤IJ± IB LSF±WBBU
LFO BS TPOJBEP¹ LFO BS TUFSJBEP¹ IBH B WF[ UFOOFU BSWFS EJPVUB± HBOU BS CBS[I� (BOUB±
F WF[ TUBSUBFU TUSJTIBFU QF MFEBOBFU BS D̤IFJUMVTL LPVM[ IBH BS D̤IFMMVTL� & LFNFOU IBH F
UJTLPVF[ CF[B± CBSSFL EB [JCBC QFQ IJOJ BOF[IP FP F UJTLVJMI F SF[JE B[PO BS CBS[I B[PO
BO EFO�

"S SF[JE�TF NBNNFOO BO EJD̤IPSUP[ BO UJEFM BS GBMUB[J FP B HMBTLBT BS SFPMJFSJPO
LBFMJB± XBS BO EJHBSF[ QJMQPVT NB̤[ FP BO BS[ VO FNHBOO PV[I EJBFTUFSJP¹ BO EBOWF[
IBH BO UFOOB± BS HXFMMB±� � "S TUFL BWBU [P HPV[PVU QFUSB FP HXJS [BOWF[ BS WBS[IFHF[I�
� "S XJSJPOF[ FP F GFMMF EF[IF BELBWPVU P CPVFE�NFJ[ BO BEBSSF HPSUP[FU IB LFOEFSD̤IFM
HBOU F BSD̤IXFM EJBXFMPVU� %JPV[I P HPVSD̤IFNFOOP¹ FP F WPF TBWFU LFNFOU B PCFSFOOP¹
LMBTFM F HXFS[FOOP¹ LFJU�IB�LFJU NFOUFU IF±WFM EJGFSFU EJL FOOP MFD̤I OJWFS IB QPVF[
BO UBPMJP¹�NPVF[I � QFQ NPVF[IJBE PB EJPVHBOFU HBOU BO IJOJ LFOU IBH B [JPVHBOF F
BSMFSD̤IJBE� 1FVSTLPVFS BO VIFMWFOOBE�TF [P TFWFOFU HBOU BO ]BMFYBOESJO] HBMM� /̤FP LFU
WB BNCPB[ BS[BFMJ± B�[JWPVU BS XFS[FOO�TF � HXJS CFOOPCFSFOOP¹ [P CFU TBWFU HBOUJ�
)PHFO SFU NBU FP NFSLB± F UFVKPOU EB CFOOPCFSFOOP¹ ESF CFS[I FTUSFHFU BS TFOUJEJHF[I
PV[I BS SFPMFOOP¹� 1F[I B [P EJBSWBS FP F PB EFVU BO ]BMFYBOESJO] EB WPVU VO EPBSF
LBSD̤IBS B CFVSHMPLUFE GVSNFM P UFSFPVU PV[I LFS[IFE QBSGFU BO EBOFWFMMPVS IB OFLFU
PV[I LBSN BO F[UBPMPVS�

)B GVSN BS D̤IBSD̤IBS�TF IJOJ BS HFNQBS[IFHF[I FP B PB� %BPV IB EBPV USJ IB USJ
FWFM TPVEBSEFE CF[JO #PJMFBV F PB TUSPMM BS NPVF[IJBEP¹ IBH BSBCBU EF[IF UFVLB± XBS
CPBO CPVU USFLFU� /̤FP LFU UBNN FCFU EJTPD̤I VS QPFMMBUBFSF[I EPO IBH F[PUFSFL � O̤FP
BS HFNQBS[IFHF[I OFNFU VS[IJBEVS LPNQFTB± FVT BO BEBSSFJP¹ BO IJOJ B [JTLPVF[ BO
FFVOB± BS D̤IFBM PV[I P FSFO � QFMM B WPVU GSPVF[I VS TUSJW QFOOFL F WFGF BFT B�XBMD̤I
IJOJ BO EJFHJ IBH BO EJTUBPVFMJF[I� ,FOUBFM FP BS ࣾ[JPVU FOOJ ESF NB̤[ FP EJPVHBOFL
EJFOLSF[FL�

"S (FMUFE LP[I NBS EPO BPUSFFU HBOU BO "P� (6:0/7"3$̤) EB MBWBSPVU VS HFS
CFOOBL HXBMM BSWBSFL XBS P EJWPVU B CPCMF CSP BO OP[ IBH BO ESPVH HBOU CPVEP¹ EJHFN�
QBS[IFL� #SP BS 'PNPSFFE CSP BO BDIBOUPVSJPO IBH BS HXSBD̤IFE B PB UVEFU HBOU LSPVBEV�
SJP¹ IVE VOMBHBEFL VOHBSFL VOWSFD̤IJFL VOHPTUF[FL IB TF O̤FP LFU ESF WBD̤IBHOFSF[I
IPHFO ESF OBUVS� "O EJHFNQBS[IFHF[I [P BSPVF[ BO ESPVH LV[IFU F LSFJ[ BO OP[ B[PO BO
IVEFSF[I UJEFM EJ[JPVHBOVT� #SP BO OP[ BO IVE BO EJHFNQBS[I [P JWF[ CSP BO EJBOBW
BS HXBMMWBS BO EJD̤IPSUP[� )BH BS WJMEFE� -JBNNFU FP CFU B�WJTLPB[I BS WJMEFE PV[I BO
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EJHFNQBS[IFHF[I� ,FBM BS HFOFE EJHFNQBS[IFL [P VS D̤IFBM BSOFWF[ IBH B ZB B�CFOO EB
WFOP BS NVJB±�OJWFS� 3FJ[I FP PV[IQFOOB± BWBU � EB CFQ IJOJ BS HFOFE B HBS�

-BWBSPVU B SJT VO EFJ[ EJSBL VS D̤IFOFJM EJO QSFEFSPVS IB CBS[I NB̤[ FVT IBH�FFVOJL
QB HBS � ]"S HFNQBS[IFHF[I FNF[PO [P FMGFOO HFOUBFM BS HFOFE]� )BH FB EB SFTQPOU
LSFOO IB LSBL � ]"O EJHFNQBS[IFHF[I [P FMGFOO HFOUB± BS HFOFE]�

-BLBPNQ B�HPTUF[ BS HBSDIFOOFSF[I LBSBEFL CPBT FUSF LJMFFE IB MBLBPNQ FWJU D̤IPBSJ
FOU�MFBM F PBNQ P TP±KBM FS HFOFE FWFM FO VS SBLWPVE IB NFSLPNQ FO IPS CPB BSWFSFU QFQ
B BOW�HXBO EJTIF±WFM B ],FOUBFM] IB]LFOUB±]� "�XBMD̤I EB WFSLB± F PB HBOFPNQ EBPV
TBWCPFOU � HBOFO�NF IJOJ BS TLJBOUPVS NBS HSFEBO F MBWBSPVU IB HBOUB± IJOJ BO BS[PVS�

1F[I B GFMMF EJO EJTQMFHB± FP QF[I B [FWFS EJPV[I UFSNFOBEVS BO PCFSFOO BS[� 6O
PCFSFOO [P TFWFOJEJHF[I VS NFOOBE IBH BS[FM FP F LFNFOU IBH F TLP PV[I BTLSF BO IPMM�
EVE�

"S HFNQBS[IFHF[I [P BO UV FFVOB± EB [JTLVMJB± LFBM NFJ[BEVT VS NFOOBE� .FS[FU
F WF[ BIFM BS D̤IFNQBS[IFH F�LSFJ[�USF BO BEBSSFJP¹ B CFQ UV EF[IB± � USFV[EPVHFO BO
FNWFS[PVU FVT LFNQBS[IFHF[I LPSG BO EFO B SB BSNFJ[ F LFNFOU TUVNNB [P IFWFMFCFLBVT
PVUB± � IBH JWF[ BO FNHBSBOUF[ BO FNFTUMBNN EJ[JPVFSVT EB CFQ CFWFEFH�

3FU MBWBSPVU F WF[ FNQFOUFU BS HFNQBS[IFHF[I FWFM VO FFVOFOO IJS QF IJSPD̤I USFTFU
UFW F�LSFJ[�USF EJW SFHFOOBE BEBSSFJP¹ IF±WFM MBLBFU B CFQ UV EF[IJ B EPM[BEP¹ QF B TUSPM�
MBEP¹ LFJU�IB�LFJU EJPVUJ IB LFJU�IB�LFJU BO FJM EJPV[I FHJMF� ,FBM BEFJMBEFM NB̤[ FVT � IB
EJHMPUBU LFOB± PV[I BS WVIF[�

"O BSJEFOOBE BEBSSFJP¹ PD̤I FN BTUFOO B�IFE HXFMPVU IF±WFM PV[I QSFOFTUFS VO
)�-�.� [P CPVFE USFVU E̤BS NFJ[ VO UBNNJH EJPSSFFU� 4PVF[I FCFU NB TPV[F WB D̤IFOFJM �
HXFMMPD̤I FP EF[IB± LMBTL BS HFOFE IBH IF D̤IBWPVU EBPVTU E̤BO EJHFNQBS[IFHF[I �
NVJPD̤I B TUSJW NVJPD̤I B [FMMJE� 1BEBM BSBCBU BOLPVBBU F D̤IFMM BO EJHFNQBS[I CF[B±
LFO MFOOBEVT IBH BS D̤IFNQBS[I LFO TQMBOO FOOB± BO BNCPB[� &�MFD̤I EJHFSJ± EFPD̤I
CBMJP¹ FD̤IPO F TUPVWFS EFPD̤I BO IFOU HBOU VS CSPVTLPBE QF VS WPHFS IBH F D̤IPVMFOOFS
EJHBOFPD̤I CBNJ± EJSBL BS HFOFE BOF[IB± EBPVTU IB EJHFNQBS[IFL QF ESFT FO BSCFOO
E̤F [JHFNQBS[IFHF[I� )B QFSBL LFU "S CSPVTLPBE OFLFUB [P EF[IB± JWF[ VS D̤IFBM
LPVM[ IBH VO BOW� /F WFGFO LFU LFO EJWBSD̤IFU�TF [PLFO NBS UFVGF BOBU EJO F[ FP BS D̤IFBM
FOOPO IBH BO IBOWPVE FS NBF[ MVOJP¹ LFNQBS[IFL�

"�IFOE�BMM BSBCBU LSFEJ± F SBOL BO VS[I LFNQBS[IFL CPVU LPNQF[ IB EJFHVT� (XBMM
HFNQMF[I IBH JKJOFU F D̤IBMM CF[B± IBH FO VO EPBSF NBSUF[F MV[JFUPD̤I FHFU F D̤IJOBE�
%B HFOUB± F D̤IBMM BO BIFM CPVU FFVO QF LSPNN QF UPSU USPFMMFOOFL [PLFO � CF[̤ F
D̤IFMM CPVU LFWBOEBMD̤I QF EBTUSPD̤IFU LFNQBS[IFL HBOUB± F�VOBO FWFM VS TJOV[PJEFOO
LV[I QF BOBU � CF[̤ F D̤IFMM CPVU EJBNCSPVH QF LBT HBOUB± VS D̤IPTLPS BEBSSFJP¹ � CF[̤
F D̤IFMM BS SF�NB± CPVU IF±WFM QF EBPV IB EBPV QF USJ IB USJ QF TUSPMM IB TUSPMM � CF[̤ F
D̤IFMMPOU QFCFJMB± QFQUSJWFEB± QFQOBPVTQFUWFEB± � CPVU LFJU�IB�LFJU B CFQ UV E̤BO BIFM
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QF MF[FM FUSF[P IB IFNB± FTBPVJP¹ EJTIF±WFM � CF[̤ F D̤IFMM CPVU FUSF EBPV EFSNFO QFQ
BEBSSF TLBSP¹ QBS QF [JCBS� & HXJSJPOF[ CF[̤ F D̤IFMM BS HFNQBS[IFHF[I HXJTLB± OF WFSO
QF TUVNN HBOU NB̤[ BZ FO IFD̤I BP[ BEBSSFJP¹ IB HBOU NB WF[P QFQ UFSNFO FVT BS SF�NB±
LF±WFSJBEVT FO BOBPVU IB MFD̤IJBEVT FO BN[FS QF FO FHPS� (BOU NB OF WF[P JWF[ OFQ
EJTMBWBS FUSF MVTL P D̤IFBM EF[IF IBH IJOJ BO BIFM� 6S D̤IFOHMPUFSF[I LMPL B SBOL CF[B±
FUSF BS D̤IFJUMVTL IBH BS D̤IFMMVTL LPVM[ IBH FUSF BS TUFS TPOJBEFM IBH BS TUFS HFSJBEFM�

3BL BS TUFS TPOJBEFM [P BO IJOJ B TLP� (BOUB± FP F UJ[I BO BS[PVS SBOO HJHFM IB LFOTFO�
UVT F BSWFTUPVS� (BOUB± FP F[ B USF FS CFE BND̤IPVMP¹ B [JD̤IPVWF[ BS NFJ[�

6O EPVH EJIBS[VT [P HBOU BO EFO EB MJWB± F WFE EJBCBS[I HBOU MJWJP¹ F BNWFE EB
[BTTFOJ± PV[I F[UBPMBEFOOP¹ F HFOIF±WFMFE� 5VFU FP EB D̤IBSNJ± HBOUP EB D̤IPBS[IJO
HBOUP EB SFEFL HBOUP EB HFNFS QFS[I�

&VT BO EPVH�TF FP F[ FNWBUB BS CBS[I� "NCPB[ BS D̤IFMMVTL [P MBLBBU EB TFWFM FS
TFMBPVFS VS D̤IFMMVTL IF±WFM PV[I F HBT HBOUB± FO VS GSPVE BTBOUFSF[I� .FSL BO BTBOU�TF
FP BS GSPN BO USJWM � IBH IFNB± MFWFOF[ QF ESJTUJEJHF[I USVF[ QF HBTPOJ B D̤IBMM CPVU
FOBPVFU HBOU BS D̤IFMMVTL�NB±�LFMMVTL� 1FQ TUVNN LFJUMVTL QFQ NPE LFMMVTL [P EF[IB±
VS TUFS B�[JGPSD̤I IBH B TBW FO FOF VO BTLSFBE EJPVUB±� 4P±KJU EB TLPVFS F EJGSPOLBEFOOP¹
&NFS F�LJDIFO HXFMF ,PVD̤IPVMJO � O̤FVT LFU UV EB [JTUBHB± BS HXFS[FOOP¹ LBFS�TF IFQ
LMFWPVU FO IP LBMPO QB MBWBSBO LMFWPVU IF MF±WP¹ LFMMVTLFU�

"NB± F LPVF[IPNQ F EPNBOJ BS TPOFSF[I�
)PNB± [P EF[IJ JWF[ VO UBMCFOO NFJ[FM IBH VOBO LJHFM � HXFSFEJ± B SB LPVMTLPVEF

LFOUPD̤I XBS IFNB± EJXF[IB± � O̤FP OFNFU ESF [JWJ[ F WF[ MBLBFU VS TUFS HFSJBEFM XBS VO
IFVMJBE TPOJBEP¹ LFOVS[IJFU QB OF [SFWF[POU LFU VO IFVMJBE USPV[P¹ OBUVS� (BOU BS TUFS
F[UBPMBEFM FP F LBT HBOUJ BS D̤IPSG IBH PV[I F IFVM BO BTLSF F BTBOU LJHFM� ,FWSJOVT FP
HXFMPVU LPVMTLPVEF QFOBPT F TFOU BS D̤IPSG FS D̤IPSPMM EB TLPVFS EB D̤IPVSD̤IFNFOOP¹
O̤JOU LFU CFU EJTLMFSJFU ESF HPN[� "S WBS[IPOJF[I BWBU IF EFVT BO FVSWBE EB [JTLVMJB± HBOU
HFSJP¹ QF[I B [P EJTQMFHFU HBOU BS D̤IFMMVTL� %SF TF FO VS HFOBP[B± LFNNBEFOOP¹ TUFS
IB TUVNN BO FJM SF P UJTLMFSJB± BS SF BMM F D̤IBMM EJBOLB± LVJU EJPV[I BS SBOEPOFSF[I B
[P ESPVLWFS[I BO BEBSSFO CBS[IPOJFM� 3FU FP BO[BW FNB± EBMD̤INBU BSWFS BS D̤IFJUMVTL
XBS WBS EB WF[B± CPSPEVT� ,MBTLFU F[ FVT CFU FN [J[PCFS EJPVUB± IBH B[F FNB± NBSUF[F
PSJO VO OJWFS UBPMJP¹ BSOPE B [P CFU TFWFOFU BCBPF VO IBOUFS�LBOU WMPB[ CFOOBL � LMBTLFU
F[ FVT CFU [PLFO EJPVFSJ± LSFOO TUFS HFSJBEFM BM MBWBS 	TP±KBM B SBO F *4*%03 *406 IBH
F ]MFUUSJTNF]
 IBH PCFS HBOU BS TUFS TPOJBEFM IFQLFO� )B GFOUVT FP VO UBNNJH P XFMPVU F
LSFJ[ BS TUSPMMBEP¹ HFSJP¹ IFQ TUFS OFNFU BO IJOJ TPOJBEFM BO BEBSSFJP¹ P WMFVOJB± FWFM
BO USP�IFPM F QSBEFJFS BO OFWF[�BN[FS�
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&WJU UVE P WFWB± F TUSBE BS NPS F[ FP BO EPVS BO EJ[PMPBEFOO EJXF[IB± B SBGFOU� 1FMM
F DIPNFS IFQ EJWFS[PVU BS NFUPV NB WF[FS CFV[FU� )P QFU LPVO FVT BO UBCVUP¹ B WPF FUSF
BS ࣾ[JLPVSJPO EJXBS�CFOO BO ]FUFS]� 3FU FP NB USPGF TQFSFE NBC�EFO IJS BN[FS B�CBS[I
NB UFVGF EB HBPVU VS TFMM SFJ[I XBS BO USBP¹ CPVUJOB± � TFVM FFVOPD̤I TFVM EFOOPD̤I JOU
EB JOUFOU�

&WFM�TF FWJU BS TUV[FHF[I�
&�EPVH LBOUWFEP¹ F TFMMBT QFQ QPCM IF EPBSF�CFWB± FWFM BO EPBSF�CFWB± EFSFBU OFNFUB±

FWFM BO EPBSF�TLPVFS E̤FO FN SFO FS CFE� 1FMM EJPV[I CFWB± NFJ[FU FO P D̤IFWBUBMEFE F
USFNFOF BS CPB[JP¹ FTUSFO EB JTUSPHFMMP¹ � FO IPMM ZF[IP¹ F[ FVT VO OJWFS B D̤IFSJP¹ P
WFSLB± XBS VO ESP QPCMP¹ FTUSFO IB QFS[IJP¹ GBMM IVE QF MV�

/̤FP LFU IFQLFO FS GPMLMPS F LBWFS SPVEP¹ FVT BO FN[BMD̤I�TF NFU FS TLJBOUP¹ P�
VOBO� #PB[ ,PSOPHJ[ [P CFU F�QBE LBOUWFEP¹ MBLBBU XBS VM MPEFOO WBU FVT BO BSBMMSBO�
OWFEJ[ BS TLSJUFMMP¹ HPVF[JEJ BOJFOFJPO 	OBUVSFMT /BUVSNFOTDIFO /BUVSW¶MLFS
� ;PLFO
QB HMBTLFOU UFSSJ± E̤P CBMFH QF FWFM +�+� 30644&"6 FJMQFOOB± BS SPMMP¹ P MBLBBU BS
]TFWFOJEJ̤] FO USBP± IBH BS ]PVF[JEJ] FM MBF[ F WBOF BO IFWFMFQ JTMPOL FUSF BS ]CPOT
TBVWBHFT] IBH BO EJPVF[JEJ OBNNFU HBOU BS TFWFOBEVSF[I� /F WF[F LMBTLFU NV[VM CPVUJO
FCFU LFOEJB[F[ FCFU FUSF EPBSFP¹�CFWB± "GSJLJ[ QF 0LFBOJ[ IB SF &VSPQJ[�

& EJXF[I BO ��U IB ESFJTU�IPMM FO ��U LBOUWFE F UFSBPVBT TUVEJ PVJ[JFM BS QPCMP¹ LFO�
UJEJL 	QSJNJUJGT 6SNFOTDIFO 6SW¶MLFS
� %BOWF[ VS PVF[POJF[I BO EVEPOJF[I F WPF HSBFU
FVT P CPB[JP¹ FVT P D̤IFWSFEJHF[IJP¹ FVT GSBNN P D̤IFSFOUJBE� 5BPMFU F WPF BS QPOU LFO�
UB± FUSF P EFOFMF[IJP¹ IBH BO EFOFMF[I TFWFOBFU� "S QPOU�TF BWBU B HFNFSF BS TUVNN B PB
EJPV[I BS D̤IJ[ FO BNQPFOU F CFE BS TLJBOUP¹ � BO FNESPBEVS� &WJU BO UVEPOJPVS .03�
("/�� EB TLPVFS F UMFF QFQ QPCM FNESFJ± EJPV[I USJ PBEWF[I � BS 0VF[FSJ BS 7BSCBSJF[I
BS 4FWFOBEVSF[I���

��-�)� .03("/ "ODJFOU 4PDJFUZ �����
��"O IFWFMFQ FNESPFMPVSJF[I B SFOF XBS HFNFOU UBDIFOO PB FVT TLJBOUP¹ BO EFO SF BS CFWFE � IF D̤IBWPVU

B SFFS F EBNLBOJF[IP¹ )&(&, 	%JF 7FSOVOGU JO EFS (FTDIJDIUF
 B XFMF F QFQ TFWFOBEVS FVT *TUPS BS CFE
VS CB[FOO FVT BS TQFSFE P LSBQBU XBS�EV F CFVSFNESPBEVS � ."39 B EBPMFOOF VO FNESPBEVS IF±WFM ESF
BO BSNFS[I LFࣿVTLFS BO *TUPS � %"38*/ B SFOLF LFNFOU USB CFW B [P QF B WPF B�IFE BIFM VO FNESPBEVS
CFWFEFM � 5&*-)"3% %& $)"3%*/ B HMBTLF HSPOOB± BO IFMM FNESPFMPVSJF[I LFOU F EJBCBS[I VS SFJ[IJBE
EPVFPOJFM�

��



5BNN�IB�UBNN BWBU FD̤I FO FN [JFVCBT BO EVEPOJF[I EJPV[I BO USFV[TUFSOJP¹ FN�
ESPFMPVS IBH JTUPSFMPVS P EPB UBMWF[FU EF[IJ EB HBWFMM� 'FMMPVU B SB EB 3"%$-*''&�
#308�� IB EB W."-*/084,*�� BOBPVU BS D̤IFWSFEJHF[IJP¹ LFOUJEJL FWFM IPMMFOOP¹
FWFM LFWBOFOOP¹ CFW ESF TUVEJB± P FSFP¹ IBH P D̤IFNQPVF[JP¹ EJBCBS[I ESF TBWFMB± BS
D̤IF±WFSJP¹ FUSF[P IBH P GBS[IJP¹ IBH FUSF P GBS[IJP¹ P�VOBO IFQ PCFS EBWF B QSJPSJ EB
OFCFVUB± EB TUFSO BMM FCFU� %SF�TF F UPVBT�BO EVEPOJF[I 	TUVEJ BO ]UVE]P¹ BS D̤IFOFMJP¹

EB WF[B± VS TLPVSS FVT TUVEJ BO EFO F�VOBO EB MBWBSPVU FP FVT BO EFOPOJF[I� &S ZF[IP¹
B SB HBOU UFSNFOP¹ B PSJO HSFTJBOFL F MF[BT BO BOWBEP¹ ]FUOPHSBࣾF[I] ]FUOPMPHJF[I] P
MFD̤I HBOU BO BOWBE ]BOUSPQPMPHJF[I]�

%BW F WPF HPSUP[ ���� BWBU FWJU NB LSPHBT B�[FWSJ BO EFOPOJPVSJPO EB ESFJ± XBS�EV
P GPCMP¹ P�VOBO BS TFMM HPVJ[JFM P EPB EJPSSFFU ESF TUVEJ BS QPCMP¹ LFOUJEJL� *NCPVSD̤IFU
F WPF LªSJP¹ BS 4UBEP¹�6OBOFU HBOU BO IFOUFOOP¹ CFU BSWFSFU F 1PMJOF[JB� %JXBS OFV[F
FWFM NB TLSJW -*/50/�� F[ FBT BS HPOUFMM�HFHJO IFQ OB WF VS GBSTBEFOO EB BNF[FHB±�
BS CJSP¹�IFNPMD̤I XBS BTUFMMP¹ BS NJSEJP¹� /FV[F OFV[F IFQLFO F WPF LMBTLFU UFSNFOB±
BO FMGFOO WPVUJO E̤BO IPMM HFWSFEJHF[IJP¹ UVE� 1FPHXJS O̤FP LFU ]TFWFOBFU] BS HFOUJEJPO
QFOBPT FOWFM BS QF[I B [P FO P D̤IFS[ IBH B HF±WFSJFS HBOU BS TFWFOBEVSF[I � IBH B�D̤IJO
QFUSB [P F�CBS[I BS TFWFOBEVSF[I IBH B [P JWF[ F LFS[ BS HFOUJEJPO &O EPBSF�TF F UJOPEBT
LFBM BS TUV[FHF[I���

6S D̤IFBM BNFSJLBO FP� "[WJ± B SFBT�B�ESFV[ EB MBCPVSJP¹ VS TUSPMMBE EFOPOJPVSJPO
'� #0"4 4"1*3 8*44-&3 ,30&&&3 -08*& IB ESFJTU�IPMM ."-*/084,* B
HFNFSBT BO BOW B 4LPM 4UV[FHPVS��� (BOU P D̤IFOEBMD̤IFSJPO 3VUI #&/&%*$5 .BS�
HBSFU .&"% "� ,"3%*/&3 3� -*/50/�� 	4
 F QBEBT BS TUV[FHPVSJF[I HBOU IF CMF�
VOJBEVS�

��3"%$-*''&�#308/ 5IF 4PDJBM 0SHBOJ[BUJPO PG "VTUSBMJBO 5SJCFT ���� � 8)*5& ʤT 7JFX PG B
4DJFODF PG $VMUVSF "NFSJDBO "OUISPQPMPHJTU �� �����

��."-*/084,* 5IF 4FYVBM -JGF PG 4BWBHFT JO /PSUI�8FTUFSO .FMBOFTJB ���� � $VMUVSF BT B %FUFS�
NJOBOU PG #FIBWJPS �����

��-*/50/ 5IF 4UVEZ PG.BO ���� � 5IF $VMUVSBM #BDLHSPVOE PG 1FSTPOBMJUZ ���� � 5IF 5SFF PG $VMUVSF
�����

��)JSPD̤I B WP LBWFU EJXBS�CFOO LFBM BS TUV[FHF[I FO &NTBW 1FMFD̔I HXSJ[JFOOB±  ����� � "O JTEJPS�
SFBEVS ������

��'� #0"4 5IF 4PDJBM 0SHBOJ[BUJPO BOE UIF 4FDSFU 4PDJFUJFT PG UIF ,XBLJVUM *OEJBOT ���� � &WPMV�
UJPO PS %J͕VTJPO  ���� � 4PNF 1SPCMFNT PG .FUIPEPMPHZ JO 5IF 4PDJBM 4DJFODFT ����� 4"1*3 4FMFDUFE
XSJUJOHT JO -BOHVBHF $VMUVSF BOE 1FSTPOBMJUZ ����� ,30&#&3 $MBTTJ͖DBUPSZ 4ZTUFNT PG 3FMBUJPOTIJQ
���� � #BTJD BOE 4FDPOEBSZ 1BUUFSOT PG 4PDJBM 4USVDUVSF ���� � 5ISFF $FOUVSJFT PG 8PNFOʥT %SFTT 'BTI�
JPOT � B 2VBOUJUBUJWF "OBMZTJT ���� � "OUISPQPMPHZ ����� -08*& 4PDJFUJFT PG UIF )JEBUTB BOE .BOEBO
*OEJBOT ���� � 1SJNJUJWF 4PDJFUZ ���� � "NFSJDBO $VMUVSF )JTUPSZ ���� � 4PDJBM PHBOJ[BUJPO ����� ."�
-*/08$,* TM� 	�
�

��3� #&%&%*$5 1BUUFSOT PG $VMUVSF ����� .� .&"% 4FY BOE 5FNQFSBNFOU JO 5ISFF 1SJNJUJWF 4PDJ�
FUJFT ���� � $IBSBDUFS 'PSNBUJPO BOE %JBDISPOJD 5IFPSZ ����� "� ,"3%*/&3 5IF *OEJWJEVBM BOE IJT
4PDJFUZ ���� � 5IF 1TZDIPMPHJDBM 'SPOUJFST PG 4PDJFUZ ���� � 3� -*/50/ TM� 	�
�

��



1FUSB B OFWF[ B [FHBT LFBM BS TUV[FHF[I 
%BPV ESB QPVF[VT�CSBT� 6OBO F�LF±WFS OBUVS NBC�EFO � F OFQ MFD̤I IB OFQSFE O̤FP

NBC�EFO VO BOJFOFH � OFUSB FO F [PBSFP¹�CFWB± OF [FV ESF D̤IBOFEJHF[I QFQ USB�B [FV
ESF TUV[JB± � BNB± F D̤IBMMFS EFHBT TLPVFS BS WVHBMF�CMFJ[J� 'B[JB± B SBF FOUB ,PSOPHJ[
QB SBFOU BOW FVT ]BOJFOFJPO̤ 	/BUVSNFOTDIFO
� 1PCM FCFU O̤FP BOJFOFL IPHFO F LFNFOU
MFD̤I NB̤[ FVT UVE P LFOWFWB± F[ FVT TUV[FHF[I� /̤FVT BOJFOFHF[I OFNFU HBOU BM MPFOFE�
)BH BO EJGPSD̤I FUSF BO EFO IBH BM MPFO FP F[ FP BO EFO TUV[FL CFQSFE IBH BM MPFO CFQSFE
BOJFOFL�

"O FJM USB B�CPVF[ FP OF D̤IFMM QPCM FCFU MBLBBU FUSF[J IBH BS QPCMP¹ BMM VO EJGPSD̤I F�
LF±WFS OBUVS BO EPBSFP¹�CFWB± � F�LF±WFS TUV[FHF[I� 4UV[FHF[IJP¹ LFOUJEJPO W#SB[JM QF
FOF[FOOP¹ BO )BCBTL B D̤IBMMFS LF±WFSJB± BO UBMWPVEP¹ EFOFM BOF[IP HBOU GPS[I QFUPSF
VS[IJBE UBMWPVEP¹ P SFO FO &VSPQB IBH FO "NFSJLB� %JGPSD̤IP¹ F[ FVT NPBSWBU F�LF±WFS
QFS[IJP¹ VIFM QF VIFMPD̤I BS TUV[FHF[IJP¹ O̤FP LFU BWBU FUSF BS CF[B± IBH BO OBOOCF[B±
BOF[IP� )F±WFMESB O̤FVT TPM FCFU E̤BO UF[FOOP¹ B [JTQMFHFS FWFM ]EJTUSP E̤BO /BUVS] � BO
]OBUVSHBSPVSJPO]�TF B [JTLPVF[ IFQLFO P IJSBF[I E̤VS TUV[FHF[I SBLHSFBOUFM MJWFU HBOU P
GBMUB[J � IFQ EJPVFSJ± FWJU LFMP LMFUBEVSF[I BS CFE HSFBOUFM�

"S TUV[FHF[I FOUB [P VS WPEFMF[I SFU FVT QFQ CVIF[ LFWSFEJHF[IFM FVT QFQ LFEWVIF[�
&O FOFQ E̤BO BOJFOFHF[I B DIPN EJHFNN FWJU VS PVFOOBE MBWBSFU QF EB OFCFVUB± O̤P
EFVT BO EBSWPVEP¹ B D̤IPBSWF[ ESF[J QFS[I FCFU FO IFD̤I FNESPBEVS F[ FP LFNNVT BS
TUV[FHF[I� &VT VS CPCM E̤FCFO FVT VS NFVSJBE E̤FHJMF FVT VS CBSSF[ E̤FCFO F LFNN BS
D̤IVTUVNP¹ BS D̤ISFEFOOP¹ BS QBUSPNP¹ B CFQ TFVSU IBH B CFQ SFOL B [P P SFPMJ± BO
EBSFNQSFEP¹ QSFWF[ IB GPSBO� 0V[IQFOO NB LFNN FVT VM MFD̤I E̤FHJMF F LFNN JWF[ FO
BN[FS FWJU VO IFWFMFQ QPCM HXFDI XBS IF GPVF[ IB LFO HPSSFL NB IB±WBM CF[B± TPOOFU F�
QBE LBOUWFEP¹ HXFDI B�CFOO�IFSS IB LFO USVNN N̤FO FN HBW EJTQFOOFU IB NB UJTLPVF[
VO USPD̤I�

"S HPVMFOO B [FV EJPV[IUV XBS IPS TQFSFE FP IFNB± � QF PSJO [P E̤BS TUV[FHF[I 
"[F O̤P EFVT QB PV[PO BS PVF[POJPVSJPO BNFSJLBO QF BMM SPFU SFTQPOU FCFU� "O UFJS

MJOFOO OFNFUP BN FVT MFOOFU XBS BO EJWPVE FP BS SF�NB± � ]"O IPMM HFWSFEJHF[IJP¹ P
EFVT HBOFU TUV[FHF[IJP¹ LFNFOU�TF [P EJPHFM [PLFO NBS BOBWF[FS GBMM D̤IPB[I QFOBPT P
EFVT HSBFU]���

"S HPVMFOO BMM B SBO OFV[F FP � IBH�F± F D̤IFMM VO "NFSJLBO FVT BO ��U LBOUWFE
NFJ[B± QFOBPT F UJXBO VS TUV[FHF[I "S TUV[FHF[I BNFSJLBO [P GSPVF[I OFS[IP¹ O̤FP
EFO NFTUS XBSOP F HXJSJPOF[� 6O EPBSF FP TF FVT BS HFWSFEJHF[I GSBOLJ[PVS � BO EJCBCP¹
LFNFSFU FWJU B TFMM UPOLBE HXJSJPO BS HFWSFEJHF[I OF WF[POU LFNFSFU HBOU EFO EFWPVEJ±
OF SFPOU LFO EJPV[I D̤IPBSJ EBMM BS D̤IFWF[FSF[I� /FQSFE O̤FNB± FO P SF[JE 	NBS MBWBSPOU
CF[B± FO P GSBOLJ[
 BS SF B HFNFS BO EJWJ[P¹ NFU EBMD̤IFU JOU HBOU MVTLP¹ BO OFWJE B

��JO 3� -*/50/ 5IF $VMUVSBM #BDLHSPVOE��� PQ�DJU�

��



[P NVJPD̤I IF±WFM PV[I TUPVSNP¹ BS KBOHMFOO FHFU PV[I EBFMP¹ VS HFEWVIF[� #FWFEFM
LFOUPD̤I FHFU CVIF[FM FP B�ESB�TVS TBWFMBEVS BS TUV[FHF[I GSBOLJ[PVS EB OFCFVUB± FWFM
NB SFO FS 4UBEP¹�6OBOFU BCBPF EFSPV BS D̤IBOUWFE�NB±� "O "NFSJLBOFE B D̤IPV[B±W
P TUV[FHF[I FO IFWFMFQ EPBSF NB D̤IPV[B±W BM MPFOFE P BOJFOFHF[I � LPMMFU HBOUP BS
WFTUSPOJ XBSOJ F WF[POU QBLFU F�CBS[I FWFM FO VS SPVFEBE BSHFS[IJP¹ OBUVSFM IB O̤JOU LFU
FWFM KVTU FWJU NFJ[B± QFOBPT F WF[ ]HBOFU BS TUV[FHF[I]�

"O EJTUSP�NB�± EJPV[I IPO EBOWF[ IPS TLPB[FMMP EB WFS[PVU BS QF[I FOE�FFVO OB WFJ[
LFU BS TUV[FHPVSJPO BNFSJLBO IBH B WFJ[PNQ GSBF[I OJ FNTBWFSJPO� 5SFJ[IJEJ BS W.BZ
'MPXFS IFOO NFJ[F GSBF[I JWF[ � FEP D̤IPB[I P MFTUS F�LSFJ[ BO "UMBOUFM QB EBPMFOU EJB[F�
[P¹ P CSPBE OFWF[ IB USFTP¹ TQJT BS HFEWVIF[ B WFOOFOU EJPSSFO FOOJ� )B QB FNCBOOKPOU
CPOSFJ[I TUBE .BTTBDIVTTFUUT OFWF[ TBWFMFU HBOUP F PVJFOU FSWBU BS D̤IF±WFSJP¹ B [P FUSF
BS TFWFOJ± IBH BS TUV[FHF[I� &O P NFTUSPOJ F WBOF EPBSFP¹�CFWB± BO ESFWBEFOO P EPB
LSPVFU� &NTBWFSJPO F PBOU BS QF[I P EFVT P XBSMFSD̤IJEJ QBPVF[FU B WF[B±�

6S D̤IFNNFTL CSBT [P F HXJSJPOF[ FO BNFSJLBOFH IBH FS ZF[IP¹ LP[I LPVF[IFU EJO�
EBO F MFWF[PO� ]$VMUVSF] B SFPOU FVT BS TUV[FHF[I� /̤FP LFU HXBMM TLMBFSJVTPD̤I BS HBMMFH
QB ESP BS ]DVMUVSF] USBNFVSWPSFM�TF ESF ]DJWJMJTBUJPO] QF ESF BS KBHPVJMIBE�NB± � ]DVMUVSF
BV TFOT DVMUVSBMJTUF]� 4LMBFS FP BS CSF[IPOFH GSBFTIBFU NB ̣[ FP HBOU BWFM ZBD̤I BO &NTBW�
%JGPSD̤IB± FSWBU B SB TFWFOBEVS IB TUV[FHF[I� )PS TFWFOBEVS FP BS QF[I B TFWFOPNQ���
5SB NB̤[ FP BS TUV[FHF[I VO EJTPD̤I FVT NFTLBEVS CPB[JP¹ LP[I IB OFWF[ CFW IB NBSW
BNPFU IB TQFSFEFM NFOOFU QF IFQLFO HPV[B±WFU CFQSFE FO BSWBS EB [JTMFCFSJ± F[ FP
BS TFWFOBEVS BS QF[I B HSPVPNQ ESF IPS ZPVM FNPVJ[JFL TUFHOFU XBS�EV BS HXJSWPVE B
HFNFSPNQ EB VIFMWFOOBE CSPBEFM�

4UFS MFVO BS TFWFOBEVS [P TFWFOJ± LSPVJ± NBEP¹ TQFSFEFM� .PBSWBU F USFNFO BS
NBEP¹�TF FS TUV[FHF[I F�MFD̤INB WF[POU ]CFWF[FU] FWJU PCFS VS HF±WFSJBEFOO BSNFS[IFM�
"S TFWFOBEVS [P FWFM VS TUªS P UPVSB± BUJMP¹ BS WSP B�SBPL MBNNBU F NFVSWPS BS TFWF�
OBEVSF[I IPMMWFEFM� "S TUV[FHF[I IFQ TFWFOBEVS IFQ BOEPOJP¹�TFWFOJ± [P FWFM VS HFVO
P ࣿBFSJB±  IFQ EPVSFJFS GSFTL E̤F OFWFTBBU IFQ EJHPS XBS BO IPMMWFEFMF[I� 4FVM VIFMPD̤I
F WF[ TUV[FHF[I VS CPCM NB WF[ NVJPD̤I B TFWFOFSF[I LBTFU XBS�SBPL FOOJ� &O FOFQ F
UJTLFOO F WSFJO IBH F[ B EB HFU TUV[FHF[I VS CPCM IFQ TFWFOFSJPO BMPVCFU NB̤[ FP HBOU
BM MFWF[POP¹ FTUSFO�

"�IFE LBOUWFEP¹ F[ FBT BS TUV[FHF[I WSF[IPO E̤BS HFVONPVF[IVT B BOBWF[PNQ�/̤FP
LFU IF CFWBBU B SFBT BO BMPVCJEJHF[I D̤IBMM NFU IF D̤IBT CVBOPD̤I FO IF MJOLSJEJHF[I�
#FOOP[I E̤BO &NTBW BWBU F[ B TUV[ BS TQFSFEP¹ F #SFJ[I XBS GPSD̤IJ± EJPV[I TUV[ BS
TQFSFEP¹ F 'SB±T�

"[F PNQ EFHBTFU EJSBL LVEFOO BO EJTQBD̤I�
��4FMMPVU JWF[ FO &NTBW )BH�F± F[ FVT VS TFWFOBEVS CSF[IPO ��� � 1FMFD̔I HXSJ[JFOOB± � ������

5BMWPVEVT JWF[ FP MFOO TUVEJFOO .� (-"/%063 F 4UVEJ IBH 0CFS �� ���� � %SFNN BS 4QFSFEFHF[I
WSF[IPO IB GSPVF[IVT LF±WFSJB± LFBM TLPVFSFM BS TQFSFEFHF[I IB LFBM EFTLSJWBEVSFM BS TUV[FHF[I�

��



&NB± TUV[FHF[I WPVUJO BS CPCM WSF[IPO P LFNNB± FWFMNB LFNN MBLBPNQ HXSF[WFSL
VS HJCBE EPVS QB [JTLFOO FOOJ VS TUSJMIFOO EPVS UPNN� )PHFO F EBMD̤I BS TUV[FSJP¹ HBMM
F DIPN CFQSFE IPS D̤IFOWSPJ[ 4UBE TLPM TUMFOO BSNFS[I HBMM [P LSF±WPD̤I B�HBM[ P HBM�
MPVE FHFU MFWF[PO BO &NTBW IB ESF BS TUV[FSJP¹�TF F WF[ NJSFU #SFJ[IJ[ B TFWFOJ± � HXFMM
FP E̤BS $̤IBMMBPVFE IPS NBHB± HBOU GSPVF[I P TFWFOBEVS FHFU IPO MF[FM EB HSPVJ± VS
TFWFOBEVS EJNQ IB OB WP LFU HBMM�

-BCPVS BO EJTQBD̤I [P ESFT �
̞ USPD̤IB± #SFJ[I EJPV[I BM MVTLFSJP¹ IBH BS TUV[FSJP¹ HBMM �
̞ SFJ± EB CPCM 7SFJ[I BO UV EB WF[B± IF MVTLFSF[ EF[IJ IFD̤I�VOBO EB WF[B± TUV[FSF[

IB TFWFOFSF[ EB MBWBSPVU FP LSPVFSF[ NBEP¹ TQFSFEFM FO�ESP�
"O EJTQBD̤I O̤FP LFU LFNFOU�TF UFOOB± VS CPCM B�[JOEBO EBMD̤IFSF[I VS CPCM BMM NFU

EFHBT BOF[IJ EB WF[B± LSPVFSF[ TQFSFEFM FO�ESP�
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g 0� "CBPF 4"64463& F[ PBS EFVU EB [JHFKB± EJW [SFNN EB OFQ MBWBSBE BS QF[I B
BOWFS BS HPN[ IBH BS ZF[I� %BWFJ± B SBO EB̤N TUVEJFOOP¹ EJBSBPL FWJU BS SFTJTBEVSJP¹
QFOOB±��� "OBU FP O̤PBS LFU FWJU EJTLPVF[ IPMM CFS[IJP¹ VM MBWBSBE EJXBS FOTLSJWBEVSJP¹
HXBSFMMHPN[ IFQLFO IB OFCFVUPD̤I D̤IPB[I EJXBS BS TLSJWBEVSJP¹ CPVUJO� %JTUSVKFU FP
CFU SPVBOUFMF[I ]BM MJ[IFSFOO] F LSFJ[ BS D̤IBOUWFE EJXF[IB± IB ESFJTUWFMJ ]BS TPOJBE] F
LSFJ[ IBOUFSFOO HFOUB± IPO IJOJ� 5BNN IB UBNN FVT CFU EJB[F[FU CJOWJP¹ HBMMPVEVT FWJU
TUVEJ BS ZF[IP¹ IBH P WF[B± NB WF[ USFV[LBTFU BS D̤IFMFOOBEVSF[IJP¹ QFVSMJFTB± ESF BS
TLSJEP¹ NPVMFU F[ PBS CFU EFHBTFU EB PCFS HBOU MJFT BSPVF[JBEVS O̤JOU LFU BOBWF[FU NBU
BO IPMM BOF[IF HBOU BS SF B SB XBS�ESP BS CSF[IPOFH� "NB± OF ̣N FVT LFU EB CBM TLSJWB±
FWJU BSCFOOJHPVSJPO BO IPMMWFE � EFHBT WB NBFOJH EB BOBPVEFHF[I IPS ZF[I OF MBWBSBO
LFU� 4FUV QFSBL F LMBTLJO CF[B± LFO FFVO IB NB D̤IFMMJO IBH F LFNFSJO TLPVFSJP¹ UFOOFU
EJXBS IPS ZF[I � FWJU NB WP TQMBOOPD̤I BS QF[I B GFMM EJO EBOFWFMMJ± F LFNFSJO EB TLPVFS
B�ESFV[ WB TUVEJFOO BS HFS EJNF[J± � ESF [BSWPVE PO LPVF[IFU XBSOB± EFD̤I QB̤N FVT
EJHPSFU BO "-##�� IB EFSFPVU B SB NBU PV[I BS QF[I ̣N FVT EB MBWBSPVU LFO OF ̤N FVT
LFU LMBTLFU QFMMPD̤I� "NB± IBH BIPOU F UFHBTJO TLPVFSJP¹ BMM FWJU LMPLBBU WB EBOWF[�

g �� "O BSPVF[JBEVS TPOJBEPOJFM <���>
(PV[PVU B SFFS QFHFO SPVFTUMFU IB MJFTEPBSF FP BS HPN[ � FWJU HXJS O̤FVT LFU EBPV

[FO P UJTUBHB± IF±WFM�EJL BO IFWFMFQ GSB[FOO IBH BFT FP NFS[IPVU JWF[ O̤FP LFU BO EFO�
NB± FWJU EJTUBHB± IF±WFM EJW XF[I MFSD̤I�PV[I�MFSD̤I BS GSB[FOO�TF� 4FVM XFMMPD̤I BS
CFOWFH FOTLSJWB± TFVM [JTIF±WFMPD̤I FN [JTLPVF[P CF[B± EJTUBHBEVS BS GSB[FOO� "S QFQ
HXFMMB± B WP BUBW FWJU BS TPOJBEPOJPVS MBCPVSBU EJXBS FOTLSJWBEVSJP¹ XBS HPBS XBS VS
XBSFMMHPN[FSF[ QF VO BSEJWJOL EJFMGFOOB± CFOOBL LFOUPD̤I FHFU ࣾ[JB± FO F [JWTLPVBSO
IFQLFO� )PHFO GPS[I QFOBPT SFU FP EF[IB± LFNFOO EB̤S SF BMM BS QF[I FO EFVT LBWBEFO�
OFU FMF[F F LMBTLP BSPVF[JB± HBOU BSPVF[JP¹ NPVMBEVT BS TPOJBEP¹ FO EFVT LMFWFU QF B
[P CFU EBTUVNFU HBOU F BSEJWJOL FMF[F F SBZ HBOU VM MJ[IFSFOOFH TBWFU B�SBUP[I FWJUB±� "O
IJOJ WSVEFUB± FVT BM MJ[IFSFOOFHP¹�TF IBH BS QFQ B[BTB± IPMM JWF[ [P MJ[IFSFOOFH BO *1"
	],FWSFEJHF[I FUSFWSPBEFM B TPOJBEPOJF[I]
 B SFFS HBOUB± IJ[JW FO IPMM TUVEJFOOP¹ TJSJVT�
,BWPVU B SBGFS IJSPD̤I EJXBS IF GFOO F QFOOBE "S[FM &7&/ HPVFTUMFU EB̤S TPOJBEPOJF[I���

��4M� ]-BWBS �� ] FNCBOOFU HBOU 1SFEFS  /O ������
��1� -& 3069 "UMBT MJOHVJTUJRVF EF MB #BTTF�#SFUBHOF 3FOOFT�1BSJT ��������� ZF[ILBSUFOO ����
��"� &7&/ ]%JB[F[P¹ BS TPOJBEPVSJF[I] FO )PS :F[I �� ���� ������

��



"SPVF[JFU FP BS TPOJBEP¹ HBOU MJ[IFSFOOP¹ UFW QF FS TLSJEP¹ SPOFPUFU � FWFM B D̤IPBSWF[
NVJ�PV[I�NVJ CSFNB± FWJU BO FNCBOOBEVSJP¹ TLJBOUFM FO IPMM WSPJP¹ HBOU BS D̤IFS NB
LPVTU BS NPVMB± FWJU TUVEJFOOP¹ TBWFU BE VTVN QBVDPSVN � FUSF LSPDIFEP¹ TPOO � <���>

,FNFSPNQ EB TLPVFS BS HFS EJNF[J± NFOFHFU B�[JPD̤I� "O OJWFSP¹ B�SBPL VS TUVNN
B [BWF EB FOLMBTLWBP¹ -& 3069 � EBTQBS[IFU IPO FVT J IFSWF[ BS SBOOZF[IP¹ IFO�
WPB[FM ESF FTLPQUJP¹ � -FPO 5SFHFS -BOOWSJFH 	(PVFMPV
 ,FSOFW (XFOFE /BPOFE
	#B[I�8FOSBOO
� 6O UV F WP EB XFMPVU QFHFO EJB[BT FP VO IFWFMFQ EBTQBS[IBEVS Q̤FO
LFNFSFS FS TUFS TUSJ[I� 3FU FP EJNQ EFHBT EB TP±K EB HFOUB±�QFOO F[ FVT CFU BSWFSFU HBOU
1� -& 3069 VO BSPVF[JBEVS GBMM B�XBMD̤I MFTBOWFU ]BMQIBCFU EFT SPNBOJTUFT] IPO FVT
USFV[TLSJWFU BNB± IFSWF[ IJOJ BO *1" � SFU EFSD̤IFM TP±K JWF[ F WPF HSBFU FOLMBTL -&
3069 FUSF ���� IB ���� IFQ CFOWFH FOTLSJWB± IBH F[ FVT CFU NFS[IFU GB[JP¹ FO F
MBCPVS � ESF WSBT BWBU F D̤IBMMFS ࣾ[JB± FOOB± EBPVTU E̤B MBWBSFS B�XF[IJP¹�

#SP�-FPO � � <EJț̤NJ[J> � � <EJ̤NF[J> � � 	<GPS ṲZOKB>
 � � <EF̤NF[J> � � <EJ̤NF� [J> � �
<EJ̤NŰ[J> � � <EJ̤NJ[J> � � <EJ̤NŰ[J> � � <EJ̤NŰ[J> � �� <EJ̤NŰ[J> � ��
<EJ̤NŰ[J> � �� <EJ̤NF� [J> � �� 	<GPS ṲZOKB>
 <EJ̤NJ[J>�

#SP�%SFHFS � �� <EJ̤Né> � �� <EJ̤Né> � �� <EJ̤Né>� �� <EJ̤NFJ> � �� <EJ̤Né>� �� <EJ̤Né> �
�� <EJț̤NŰK> � �� <EF̤NFǂ>�

#SP�0VFMPV � �� <EJ̤NŰȀé> � �� <EJ̤NŰȀƇ> � �� <EJ̤NFƇ>�
#SP�(FSOFW � �� <EJ̤NJț[J> �� <EJ̤NJț� ǂ> � �� <EJ̤NJ� > � �� <EJ̤NŰJ> � �� <EJ̤Né> � ��

<EJ̤Né> � �� <EJ̤NŰ[J> � �� <EJ̤NJ� > � �� <EJ̤NŰK> � �� <EJNé> � �� <EJ̤Né> �
�� <EJ̤NKŰȀǂ> � �� <EJ̤NJ� > � �� <EJ̤NJț� > � �� <EJNJ> 	¸̤S¸ƧJ>
 � �� <EJ̤NJ°J> �
�� <EJ̤NJ� > � �� <EJ̤NJ� > � �� <EJ̤NJ� > � �� <EJ̤NJ> � �� <EJ̤NJ� > � ��
	<̤ēSƧP>
 � �� <EJ̤NJ� > � �� <EJ̤NJ� > � �� <EJ̤NFJ> � �� <EJ̤NŰK> � ��
<EJ̤NŰK> 	<�̤S�ƧP>
 �

#SP�&SFH � �� <̤EJNP> � �� <EJNF̤ŰȀƇ> � �� <EJ̤NŰȀƇ> � �� <EJ̤NŰŰȀO> � �� <̤EJNŰŰȀƇ> �
�� <EJNF̤ŰȀƇ> � �� <EJ̤NŰȀƇ> � �� <EJ̤NŰȀJO> � �� <EJNṲ̋ŰƇ> � �� <EJNFŰȀƇ> �
�� <EJ̤N£Ƈ> � �� <EJNṲ̋ŰȀƇ> � �� <EJ̤NJƇ> � �� <EJNJ̤ŰȀƇ> � �� <EJNF̤ŰȀƇ> � ��
<EJNṲ̋ŰȀƇ> � �� <EJNJ̤FƇH> � �� <EJNṲ̋ŰȀƇ> � �� <EFNF̤�Ƈ> � �� <EJNJ̤ŰȀƇ> �
�� <EJ NŰƇ> � �� <EF̤NF�O> � �� <EJ̤NŰȀƇ> � �� <EJ̤NŰȀƇ> � �� <EJNFŰȀƇ> �

#SP�/BPOFE � �� <EFNF̤IŰȀ>�

(XFMPVU B SFFS QFHFO EJTIF±WFM F D̤IFMM CF[B± BO EJTUBHBEVSP¹� .FVS B IJOJ BMM B WJKF
CFU EBTUVNFU HBOU -& 3069 IFQ NBS FCFU HBOU N̤FO EJWJKF JNCPVSD̤IFU F ��� ���
I�B� FOLMBTLWB� )B D̤IPB[I FWFM B PV[FS�� EJTIF±WFM FP ]BO E EFSPV�HFS] EJPV[I ]BO E
F�LSFJ[ VS HFS] � FOU�TUSJ[I FWJU MPE FVT BS CSF[IPOFHWB EB OFCFVUB± #SP�-FPO QFSHFO
IPS CJKF SBOLFU TLSJWB± <ĥ> IB O̤FP LFU <E>��� 0 WF[B± BWBU O̤FP LFU CFU QFVSTUVEJFU LVEFOO

��'� '"-$̤)6/ -F 4ZTU¨NF DPOTPOBOUJRVF EV CSFUPO 3FOOFT ���� ����� � HXFMPVU JWF[ (� 1&/�
/"0% ): �� ���� ����� � 1S� �� ���� ������

��6S TUBOLFOO B D̤IFMM CF[B± LSF±W QF XBO BNHMFW QF IFHMFW� 0 BSPVF[JB± B D̤IBMMFS HBOU BO EBPMFOO�
NB± �

��



BS D̤IFOTPOFOOP¹ LSF±W�IFHMFW EFSPV�HFS IB O̤FVT BOW FCFU BOF[IJ HBOU -& 3069 IPO
FVT LSFEFU HXFMM NJSPVU <E> F QFQ MFD̤I�

"�XF[IJP¹ F D̤IBMMFS FFVOBBU NVJ QF WVJ BO BSPVF[JBEVS � VOBO IBH B TUVEJ VO EF�
PEZF[INB WF[ QPVF[JFU FOU�SFPM BS HFSJP¹ XBS BO FJM TJMBCFOO [JXF[IB± B D̤IFMM F MBWBSPVU
VSXF[I FWJU BO IPMM F QFOOEFSPV F TUVEJFOO IB TLSJWB± IJWJ[JLFO <EJNF[J> F�MFD̤I <EJ̤NF[J> �
FWJU VO EFPEZF[I BMM BWBU F SBOLP BSPVF[JB± MFVO 	FO FOLMBTLWB �� EB TLPVFS
 <EJ̤NJ>
FWJU EJGPSD̤IB± EJPV[I BS SFPMFOO TLFVEFOOFU BNB± HBOU <̤EJTLŰO> 	B TLSJWP FOU�FFVO
<EJTLŰO>
� &�CBS[I VS TUVEJFOO HPVFTUMFU EB HVEFOO BO IFO D̤IXF[IFOOP¹ EFOU F D̤IFMMP
FFVOBBU NVJPD̤I D̤IPB[I IB DIPN IFQ PCFS VO EJGPSD̤I FUSF <EJț̤NJ[J EJ̤NJ[J EJ̤NF[J>
I�B� B TLSJWP <EJNJ[J> 	EB TLPVFS
 FOFCFU PV[I <EJ̤NJ> IB <EJNJ°J>� "O FFVOB± BO USFV[TLSJ�
WBEVS BS HXFMMB±��� /̤FVT OFNFU FS TUVEJFOOP¹ IPMMFL FWFM VS ZF[ILBSUFOOBPVFH F
SBOLFS BSPVF[JB± TUSJ[I� %JXBMM B SBGFS ESFJTU̞IPMM B WFOFHJ± IF±WFM F MJ[IFSFOOP¹ JUBMJFL
EB TLPVFS BO BSPVF[JBEVSJP¹ TPOJBEPOJFM IBH BS SFJ[ITLSJWBEVS CPVUJO � NBSUF[F F PBS
BO BP[FS BS QF[I B SB 	O̤FP LFU TVS CFQ USP � 
 F MFOOFS BOF[IB± VS ZF[IPOJPVS O̤FP LFU
LFMUJFHPVS ESF WJDIFS NFVS B XF[I O̤FO HPBS LFU IB O̤FP LFU FWJU EJHFKB± BSPVF[JP¹ BS
TPOJBEP¹ EJPV[I BS TLSJWBEP¹ CPVUJO� 'PS[I QFOBPT POFTU O̤FP LFO LFNFOO TQMBOO EB̤�
MFOOFS QF F [PBSF F[ FVT CFU QFMMBFU EJPV[I BO BSPVF[JBEVS CPVUJO FWFM B SFBT,&37&--"��
QB SBOLBT BSWFSB± <JO> F�MFD̤I <é> FWJU BCFHP¹ B WPVMFSF[I I�B� .FVS B GB[J B WJKF CFU FTQFS�
OFU EB̤S ZF[IPOJPVSJPO XFMMB± HBOU NB WJKF CFU LFO POFTU IBH F± BO IPMM SF P EFVT TBWFU
MBCPVSJP¹ XBS BS TPOJBEPOJF[I�

g �� "O BSPVF[JBEVS NPVF[IJBEPOJFM ���� �
)B MBWBSPVU B D̤IBMMFS F[ PBS FWJU USFTB± TQMBOO TLFVEFOO BS CSF[IPOFH FWFM ZF[I EJXBS

EBTUVNBE BS TUVNNP¹ NFOFHFU B�[JPD̤I %FO O̤FO LSFEP� &WFM SFJ[I F UMF QFQ TUVEJFOO
CF[B± EJB[F[FU XBS BS QFQ GFUJTB± BO EPBSF N̤FNB± EJTUBHFU CSFNB± IB MPNB± XBS CPVF[
LPVF[IB± F UFDI BS SBLWBSOP¹ � IPHFO BOBU FP F UMF JWF[ CF[B± KVCFOOFU BO EBGBS EBTUVNFU
EJXBS BO EJTUBHFSF[I� 0CFSFOO BS QSJ±T 5SVCFDLPK F WPF � F± IBH F [JTLJCJPO FVT LFMD̤I
1SBIB IB NFVS B IJOJ XBS P MFSD̤I P EFVT EJTLPVF[FU BOBU EB̤O IPMM F SBOLFE MBLBBU XBS
XFM BS QF[I B PB QFS[IFL F LF±WFS ZF[I IB EJMF[FM QB TUVEJFE BS ZF[I 	FOFCFU PV[I BS
HPN[
 BS QF[I B PB BNQFS[IFL � FMF[F FWFM IPO FVT MBWBSFU F MFD̤I BMM�� EJGPSD̤IB±
HSP±T BO EJTUJMIFSF[I EJPV[I BO EJTUBHFSF[I� %B TLPVFS F�LF±WFS EJTUBHFSF[I F[ FVT VO
EJGPSD̤I FUSF <EJ̤NJ> IB <EJ̤NJ� > NFU QB TUVEJFS BS CMPD̤IBE UFPEZF[IP¹ LPN[FU USP�ESP
EB (FNQFS F D̤IBMMFS FN D̤IPVMFOO IB HFSJP¹ B HBWFS EJGPSD̤IFU FUSF[F HBOU VO FOFCBEVS
FUSF <J> IBH <J� > QPVF[FU� .B OF HBWFS IJOJ FCFU F WP B�XBMD̤I PCFS HBOU VO BSPVF[ IFQLFO

BNHMFW IFHMFW
LSF±W <Q U L> <Qȉ ĥ ľ>
HXBO <CȢ EȢ Hȇ> <C E H>
��4M� "� ."35*/&5 -B -JOHVJTUJRVF TZODISPOJRVF 1BSJT ���� ��������
��'� ,&37&--" :F[IBEVS CSBT BS CSF[IPOFH -B #BVMF ��
��1S� ����� ���� �����

��



CF[FU �J� � MBWBSFU F WP OFV[F ]O̤FP LFU QFS[IFL BNQFS[IFL FP IJSEFS BO �J� QPVF[FU] � FO
FOFQ NBS LBWGFE EBPV D̤IFS 	QF EBPV SVNNBE HFSJP¹
 EJGPSD̤IFU HBOU IJSEFS BS TPOFOO
IFQLFO F WF MBWBSFU � ]QFS[IFL FP �� �] IBH F UJGPSD̤IGFE TUSJ[I �J� EJPV[I �J� ��

&WJU BSPVF[JB± BS NPVF[IJBEP¹ 	� TPOJBEP¹ QFS[IFL
 F SFFS HBOU CFTLFMMP¹ � ���� �� "S
TPOJBEP¹ BNQFS[IFL IFSWF[ CPB[ BO "NFSJLBOFE B WP HSBFU BOF[IF BSBMMTPOJBEP¹ IBH
BSPVF[JFU EBMD̤INBU FUSF LSPDIFEP¹ TPOO�

3FU FP FWFTIBBU PV[I VO ESB ̞ IB OF ̣N FVT LFU QPVF[FU B�XBMD̤I XBSOF[IB± F̤N GFO�
OBEP¹ EJBSBPLNBSUF[F ̞ � OF EBMW BO BSPVF[JBEVSNPVF[IJBEPOJFM OFNFU FWJU VS SBOOZF[I
VOWBO B�XBMD̤I FWJU CF[B± TFMMFU FWFM VS SFJ[IJBE ZF[IFM� %B TLPVFS QB TFMMPNQ PV[I SBO�
OZF[I IFOWPB[FM #SP�-FPO F D̤IFMMPNQ BETFWFM �EJNF[J� � FWJU IJOJ #SP�%SFHFS �EJ̤NJ_�
I�B� &WJU B TFMM PV[I BS SBOOZF[IPOJF[I WSF[IPOFL BWBU F LFNFS BOWJP¹ BS SBOOCBS[IJP¹
VS TUFS VO UBNN EJTIF±WFM EJPV[I BO IJOJ JTUPSFM� %B TLPVFS FWJU B TFMM PV[I EJNF[J± 	IBH
FWJU BS HFSJP¹ BMM TBWFU FWFMUB±
 F WFS[IFS F SBOLFS TUBHB± �� �� �� PV[I SBOOZF[I -FPO
�� �� �� PV[I SBOOZF[I 5SFHFS �� PV[I SBOOZF[I 8FOFE � IF±WFMESB �� B WP TUBHFU
PV[I SBOOZF[I 5SFHFS �� IB �� PV[I SBOOZF[I 8FOFE QFUSB CFOOBL F PBOU EJTUBHFU FO
FTLPQUJ -BOOWSJFH � SBOOZF[I /BPOFE B WP TUBHFU QFVSMJFTB± JWF[ PV[I IJOJ 8FOFE� (BOU
BS TUFS�TF F SBOLFS LPNQSFO BO EBPMFOO �

#S-� �EJ̤NF[J�
#S5� �EJ̤NJ_�
#S,� �EJ̤NJ�
#S&� �EJ̤NFĄ�

	/F IFVMJFS LFU TUSJ[I MJ[IFSFOOFH BO *1" FO BSPVF[JBEVS NPVF[IJBEPOJFM � BNB± EB
TLPVFS IPO FVT LBWFU BFTPD̤I EB FNCSFHFS BO BSPVF[ �Ą� QB SFFS HBOU <Ƈ> FO *1" � VO BGFS
B HFOEJWJ[ O̤FP LFO � IF±WFMESB TQMFUVTPD̤I FP PCFS HBOU VS WPVF[IJBE EJTJMBCFOOFM � _�
FHFU LSFTLJ± OJWFS BS NPVF[IJFOOP¹ HBOU �J� IB �é� I�B�


"�GFVS NB LSFTL BO UBSFBE F LPMMFS TUMFOO � EJTUJMIB± #S,� �EJ̤NJ� OF WP LFU FWJU EJTL�
PVF[ EJNQ F UJTUBHFS <EJ̤NJț� > F �� <EJ̤NJ� > F �� <EJ̤NJ> F �� I�B� -BWBSPVU B SB EJNQ
IFQLFO � ]ESF WSBT F #SP�(FSOFW B
 O̤FVT LFU B GSJBEVS FVT EJCFOO BO BOPS�LBEBSO FWFM F
#SP�%SFHFS � C
 BS QPVF[ XBS BS TJMBCFOO [JXF[IB± B [JTLPVF[ BOBU F[ FVT CFU LFOEFV[FU
EJW TJMBCFOO CFU NJSFU F #SP�-FPO N̤JOU EJTQBSUJFU HBOU VS �[� OB HBWFS LFU FS SBOOZF[IP¹
BMM � L
 O̤FVT LFU B [JCFOO �Ą� FWFM F #SP�&SFH]� "FU PNQ XBS�SBPL FOEFP FO VS [FHBT BO
BSPVF[JBEVS NPVF[IJBEPOJFM � QFMMBFU IPO FVT EJPV[I TUSPVF[IFH BS TUVNNP¹ MFD̤IFM � VO
EFPEZF[I OF [FTLSJWPNQ LFU LFO FMF[F FOU�QMFVTUSFL EFWPVEP¹ EJ[VS[I BS HPN[ IPHFO
VS ZF[I FMF[F VS SFJ[IJBE IB QB WF BS SFJ[IJBE�TF FOSFJ[IJBE VS SFJ[IJBE WSBTPD̤I� 0CFS
B SFPNQ ]SBOOZF[I] FVT BO USFHFSJFH SBL FO IPS TQFSFE FNB± EBMD̤INBU BS CSF[IPOFH VS
CMPD̤IBE O̤FP BO USFHFSJFH OFNFU VS SBOO BOF[IB±� 1BEBM F D̤IBMMKFE FOU�TUSJ[I TFMMPVU
PV[I BO USFHFSJFH FWFM VS ZF[I EJPVUJ IFD̤I�VOBO � BCFHP¹ TUBEFM FMF[F OBOOZF[IPOJFM
B HFK BNB± HBOU EJB[F[FOOP¹ ZF[IPOJFM HMBO� %JXBS VO IFWFMFQ TBWCPFOU F D̤IBMMFS EJ�

��



EFSNFOB± BS TBP[OFH FWFM VS SBOOZF[I D̤IFSNBOFL BS HBMMFH FWFM VS SBOOZF[I SPNBOFL �
EJXBS VS TBWCPFOU BMM F WP VS ZF[I FVT BS TLPTD̤IFSNBOFH FVT BS HXBMPOJFH IFQ PCFS
EBWF EB̤S TBP[OFH QF EB̤S HBMMFH� )F±WFMESB D̤IPB[I BS HSFTJBOFH B D̤IFMM CF[B± VS ZF[I
EJPVUJ IFD̤I�VOBO QF VS SBOOZF[I JOEF[FVSPQFL BS CSF[IPOFH VS ZF[I EJPVUJ IFD̤I�VOBO
QF VS SBOOZF[I QSFEFOFL��� &O &VSPQB EB OFCFVUB± ̞ MBLBFU BO FVTLBSFH FS�NBF[ NBSUF[F
IB D̤IPB[I � ̞ O̤FVT ]ZF[I] FCFU OB D̤IBMMGF LFU CF[B± MBLBFU EB ]SBOOZF[I] FMF[F EB
FOSVNNFOO F�LF±WFS VS SVNNFOO ZF[IFM MFEBOPD̤I�

g �� "O BSPVF[JBEVS LFWPVF[IJBEPOJFM ����� ��
,MBTLPNQ QJHOBU HBOU VO EFSF[ D̤IPB[I� &O UV BMM EB [JTUJMIBEVS BS SBOOZF[IP¹ F

LMBTLGPNQ LBWPVU VO EPBSF EB HFOBP[B± IJOJ BS ZF[I NB̤[ JOU BS SBOOZF[IP¹ BOF[IJ� 6O
IFWFMFQ IFOUFOO B WPF MBLBFU EB EBMWPVU EB HFOUB± HBOU BS ZJEJDIFHPVS 6� 8&*/3&�
*$)�� � SBOOZF[IFLBFU NFVSCFU FP BS ZJEJDIFH � VS ]ZF[I VOWBO] BWBU FVT BOF[IB± FO UV
BMM E̤IF SBOOZF[IP¹ FWFM BS CSF[IPOFH FWJEPNQ� 4FUV QFOBPT F WP UJ[IFU VO EFTLSJWBEVS
LFWPVF[IJBEPOJFM �

�� -�EJ̤NF[J� ��
�� 5�EJ̤NJ_� ��
�� ,�EJ̤NJ� ��
�� &�EJ̤NFĄ� ��

=⇒ �� EJNJĺJ_ ��

,FWBOBP[FM FP BO ��EJNJĺJ_���NB±�
�p .FS[IPNQ O̤IPO FVT LFU NFSLFU BS QPVF[ SBL FWFM B PV[FS F LPVF[I XBS BO FJM

TJMBCFOO [JXF[IB± F #S,-5 	ESF WSBT � SBL O̤FP LFU SPVF[ F MFD̤IJP¹ [P VS QPVF[ XBS BO
ESFEF TJMBCFOO [JXF[IB± QF [PLFO VO EJTUBHBEVS OB HMFWFS IPHP[JL QPVF[ FCFU
 IPHFO
XBS BS TJMBCFOO [JXF[IB± 	ESF WSBT D̤IPB[I
 F #S&� ,PMMFU IPO FVT TUMFOO OFV[F�

�p "O BSPVF[ ��ĺ�� B EBMW IFQLFO ]LFWPVF[IJBE P LMPUB± HBOU BS WPVF[IJBE �[� FVT
#S-� B�VOBO HBOU �¸� 	F[WF[B±T NBOO
 FVT #S,&5�] 0CFS B SFFS HBOU ��ĺ�� IB OFLFU HBOU
��[�� IFQLFO SBL IFNB± B EBMW ]LFWPVF[IJBE EJTUJMIFU �[� XBS BO IPMM WSF[IPOFHWB] FWFM
F ��CSB[�� CSBT EB TLPVFS � IF±WFMESB F WP HSBFU HBOU ��ĺ�� FWJU ]#S,-5� �[� IB #S&� �Ÿ�]
FWFM F ��QF[ǽ�� QF[I� %BTUVNFU F D̤IFMM CF[B± FO EBPMFOO�NB± �

�� -�[ [ [� ��
�� ,5�[ ¸ [ � ��
�� &�[ ¸ Ÿ � ��

=⇒ �� EJNJĺJ_ ��

��6� 8&*/3&*$) ]*T B 4USVDUVSBM %JBMFDUPMPHZ 1PTTJCMF ] F -JOHVJTUJDT 5PEBZ� /FX :PSL ���� ����
��� � TM� JWF[ &� 16-(3". ]4USVDUVSBM $PNQBSJTPO %JBTZTUFNT BOE %JBMFDUPMPHZ] F -JOHVJTUJDT 5IF
)BHVF�-POEPO�1BSJT � ���� ����� � (� 1&//"0% ]$̤IFXF[IFOOP¹ EFOU IB D̤IXJCBOFOOP¹] F 1S�

��



�p "O BSPVF[ �� _�� 	LFWPVF[IJBE EJTJMBCFOOFM
 B EBMW �

�� ,-�¸� � � 5� _� � � &� Ą � �� =⇒ �� _��

�p "ETBWFU IPO FVT ��J�� IB OFLFU ��F�� FO FJM TJMBCFOO� /̤FP LFU BS HFS EJNF[J± IFQ�
LFO B D̤IFMM IPS TLMFSJKFOOB± XBS BS QPFOU�TF� .FU EJNF[J± O̤FP LFU EJHFOWF[ IB EB
WF[B± LF±WFSJFU FP HBOU HFSJP¹ BMM FWFM EFTLJ± EFCSJ±�� QFEJ± I�B� B [JTLPVF[ EJNQ VO
FOFCBEVS �

BPL� �� EJTLJ_ EJCSJ_ QJEJ_ �� � � CPOBE 	%PVPS � VO�
 �� EFTL EFCS QFE �� CF[FU
BNB± � BPL� �� EJNJĺJ_ �� � � CPOBE �� EJNFĺ���

g �� "O BSPVF[JBEVS USFWPVF[IJBEPOJFM� /−��� /−
#FUFL CSFNB± F[ PNQ DIPNFU F�CBS[I LPSGBE BS ZF[I B WSFNB± � VS TUVEJ HFWBEFHFM

IPO FVT SFOFU P MFEBOBBU UBNN IB UBNN IPS TBWCPFOU � LSPHFU IPO FVT HBOU BS TUVNNP¹
MFD̤IFM BTUFOOFU IPO FVT IPO ESFNNXFM CFUFL BS SBOOWSP B�SBPL UJ[IPVU BS CSF[IPOFHWB
B�CF[I� 5BPMPNQ IPS TFMM CSFNB± PV[I FNESP BS ZF[I B�IFE BO BN[FS FMF[F TBWPNQ
VS TUVEJ ESFBEFHFM� "FTBFU F WP IPM MBCPVS ESF NB PV[PNQ F PB VOWBO BO IFOWSF[IPOFH
	QF BS QF[I [P IF±WFM FWJEPNQ BO UFTUFOOP¹ EFVU CFUFL FOOPNQ OF [JTLPVF[POU LFU VS
SBOOZF[IB±��
 IPHP[JL VOWBO F PB BS D̤ISFOOWSF[IPOFH JWF[ OFNFU FWJU B TFMM PV[I BS
QPVF[ NPBSWBU NFU LFO EJTUFS FP BO EJMFSD̤IJP¹ LSFOOWSF[IPOFL B 7SP�&SFH OF TBWP
EJBFTUFS FCFU� 4FUV QFSBL OF EBMWP LFU PCFS VO EJGPSD̤I FWJU BS ZF[I LP[I FUSF ���� � IB
����� �� � PCFS B SBJNQ HBOU BO BSPVF[JP¹ FFVOB± FMF[F ���� � P LFNFOO E̤BM MFOOFS BWBU F
UBMWF[POU FWJU BO IFO� IB LSFOOWSF[IPOFHWB B�CF[I�

& LSFOOWSF[IPOFH F LBWPNQ IPS HFS EJNF[J± TLSJWFU EJNJ[Zֈ EJNJ[JGV EJNJ[Jֈ
FO BPL� IB EZNF[FU EFNF[FU FO BPH� 4UVEJ BS WPVF[IJBEPOJF[I LSFOOWSF[IPOFL B [JTL�
PVF[ EJNQ F SBOLFS LPNQSFO BO BPL� FWFM �EJNJ°JWȀ� 	B EPTUBGFS�PV[I <EJ̤NJ°J> �� &OF[�
4J[IVO
 TM� &3/"6-5 %&#. ��� IB (.# ��� )&.0/ (*# ����

/̤FP LFU UFTUFOJFLBFU BS HFS FO IFOWSF[IPOFH IPHFO BS D̤IF±WFSJB± HBOU I#S� EJ�
VFE �EJXF°� ]FN[BMD̤I SFE 	BO IFPM
] '-&63*05 %(7# ��� FVT L,U� ��EJ� �XFE��
	TM� JWF[ ,C� EZXFEEJP ]EJNF[J± 	B�SBPL BO DVSFE
] FVT L,U� ��EP�XFE��
 IPO EFHBT EB
D̤IPVMBLBBU I#S� �EFNHVFEJN QF �EJNHVJEJN 	TM� EFNHVFTDJN EJNHVJOPOU '-&63*05
7#&( ���
 FMF[F ��EJNXJ°WȀ��

%FHBTFU PBS EB HF±WFSJB± IFSWF[ CJS BO BN[FS �

/− I��EJNXJ°JWȀ� � � LS�EJNJ°JWȀ� � � O��EJNJĺJ_�� =⇒ /− EJN	X
J°JWȀ /−
��+� 1*/"6-5 ]#SFUPO EFCSJ±� ]NBOHFS]]FO 0HBN 3FOOFT �� ���� ��������
��-� '-&63*05 %(7# �� � 7#&( ����

��



-BLBBFU IPO FVT FUSF LSPNNFMMP¹ BO /−	X
/− SBL O̤PBS LFU FWJU EJPHFMBBU F WJKF CFU
BOF[IB± [PLFO FO IFOWSF[IPOFH QB O̤IPO FVT LFU B TLPVFSFOO EFTUFOJFLBFU � BETBWFU
FP CFU IFQLFO EJXBS BS D̤IF±WFSJB± IB TFUV QFSBL F WP B�XBMD̤I QFVSMJFTB± PCFS BOW B
/− EJNXJ°JWȀ /− FO BSPVF[JBEVS USFWPVF[IJBEPOJFM B[POFU FWFM B XFMPNQ HBOU /− ��� /−�

)F±WFMESB F WP B[POFU BO BPH� 	IBH BS CPOBE
 HBOU /− EFNF° /−� 6O /− F /− B MBLPNQ FS
TJMBCFOO HFOUB± QFPHXJS F[ FVT BCFHP¹ EB HSFEJ± F[ FP BFU EB �J� CSFNB± QFVSMJFTB± EJXBS
HFNNFTL BO BSBPHFOOP¹ SBLHFSJFU EF� IB EJ�� IPHFO O̤PBS LFU FWJU MBLBBU EB [JSFJ[I VO
BSPVF[JBEVS HBOU /− J /− IB TFUV QFSBL QB O̤PBS LFU QSFEFSJFU HBOU LVEFOOP¹ B D̤IFSEBS[I
	BOBWF[FU IFNB± FWJU BS HFS�NB± BS QF[I OB D̤IPBSWF[ LFU FWJU BO IPMM D̤IFSJP¹ QFMM
BD̤IBOO �
 F WF[ LBM[ HXFMMPD̤I NFOFHJ± BO FJM IBH FHJMF FWFM�NB± � /− EF�JNF° /− QF
D̤IPB[I � /− E	F�J
NF° /− � QPOOFS FP IB O̤FP LFU HXBMM WSBW NFU FWFM NB TLSJW &� %&�
$"69�� � ]VOF OPUBUJPO QIPOPMPHJRVF O̤B QBT E̤PCKFDUJGT FTUI©UJRVFT] � "O < Jț > FVT �
EB TLPVFS B WF B�XBMD̤I VO BTQBEFOO FVT LLU� ��EP��

g �� "O BSPVF[JBEVS GSBNNBEPOJFM ԏ���ԏ
"O IPMM BSPVF[JBEVSJP¹ IPO FVT HXFMFU B�[JPD̤I OFNFU BO IJOJ LFOUB± B WF[ QFMM

B�XBMD̤I EJPV[I EJTUBHBEVS BM MFD̤I�NB±�MFD̤I� %JB[F[FU JOU BWBU XBS BSWF[ NPVF[IJBEFM
BS ZF[I FMF[F QFQ BSPVF[ EJCBCFU B [BWF XBS�MFSD̤I VS D̤IFOEJWJ[ FUSF BS ZF[IPOJPVSJPO
E̤VO EPBSF EJTUJMIB±� ,MBTLFU FVT CFU BWBU OFWF[ [P EFTLSJWB± GSBNNBEVS BSMBLBEFOOFM BS
ZF[I� FWJU F EJ[IPVU F WF[ HSBFU HBOU VO BSPVF[JBEVS GSBNNBEPOJFM B[POFU HBOU TFS[IFMMP¹
ԏ���ԏ� "ELFNFSPNQ D̤IPB[I IPS HFS EJNF[J±� 1FOBPT FP GSBNNFU &OOB± F XFMFS VS
SBLHFS ֒EFN֒ FVT L,U� ��EP�BNCJ�� B MBLB OFQ TUBOLFOOXBS F IFVM EB WMPUBBU � BSPVF[JB±
B SFGPNQ ֒]CMPUBEVS]֒ HBOU VO B[PO CFOOBL MBLPNQ ֒p֒ IBH FO IPS CP BNB± ֒EFNp֒�
EB IFVM IPO FVT BS CFOOSBOO ֒HXF°֒ FVT L,U� ��XFE�� � BO EJCFOO [P ֒JWȀ֒ FVT L,U� ��J�
NV��� 6O BSPVF[JBEVS GSBNNBEPOJFM FVT EJNF[J± B WP OFV[F� ֒EFNpHXF°JWȀ֒� "OBU FP
F WF EJCPFMM LSFOO LMBTL ]EJTUBHB±] EB TLPVFS �<EFNHXF°é> � OF TFSWJK BO BSPVF[JBEVS
GSBNNBEPOJFM OFNFU EB BOBUBBU GSBNNBEVS VS HFS � VS CFOWFH JNCPVSD̤IJ± O̤FP LFO B
D̤IFMM CF[B± HBMMPVEVT USF IB UBMWPVEFL LFOBO IPHFO F GFVS FCFU O̤FP CFU HSBFU FWJU EBWFJ±
E̤VO EJTUBHBEVS CFOOBL� ,FOEJWJ[ B D̤IFMMPNQ F WP BSPVF[JFU ֒]D̤IXF[IBEVS]֒HBOU BO
B[PO֒�֒ IB OFV[F BS SBLHFS HPVS� B WP ֒HXPS�֒ IBH IPS HFS HPVSGFOODʥIFS B [FVZ
EB ֒HXPS�QFOpHFJS֒� 	3F IJS F WF EJTQMFHB± BNB± QFSBL ֒HFJS֒ IB O̤FP LFU ֒HFS֒� F
MFD̤I BMM F WP HSBFU EFJ[ QF [FJ[� B�XBMD̤I FP FWJU BO BNQPFOU EFHBT EB HPVO LS,C� HFJS
,C� HBJS
�

P

g �� "O BSPVF[JBEVS ZF[IBEPOJFM I���=
��&� %&$"69 ]-B /FVUSBMJTBUJPO O̤FTU QBT VO DIBOHFNFOU TUSVDUVSBM] F #4- 1BSJT ���� ���� ������

BNB± O�� Q����

��



6O EPBSF�OPUBPVJ± BMM F[ FVT D̤IPB[I B D̤IBMMFS FOWFM ]ZF[IBEPOJFM] XBS�MFSD̤I �UJ�
FOOF %&$"69�� 	]NPSQIPQIPOPMPHJDBM] F WF[ BOWFU HBOU BO"NFSJLBOFE ]NPSQIPOPMPHJRVF]
HBOU BS $̤IBMMBPVFE NFU FNF %&$"69 ]FMMF O̤B TZODISPOJRVFNFOU SJFO   WPJS BWFD MB
QIPO©UJRVF]
� "SPVF[JFU FP FUSF LPOLFMMP¹ I ��� =� & CBM [P MBLBBU BOBU BS D̤IFNNP¹ B
D̤IFMM D̤IPBSWPVU FO VS HFS CFOOBL IFSWF[ BS ZF[IBEPOJF[I � EB TLPVFS F�LJDIFO EJNF[J±
F[ FVT � EJNF[FUEJNF[PNQ EJNF[PEJNF[GFD̔I I�B� "SPVF[JFU F WP OFV[F IEJN	J�F
ĺ7=
HBOU 	J�F
 QF D̤IPB[I I J�F = I i

e = IFSWF[ BO BP[FSJPO FWJU NFSLB± BO FOFCBEVS FUSF BO
BPL� ��EJNJĺJ_�� IBH BS CPOBE ��EJNFĺ��� BNB± F UBMW I 7= LFNFOU IBH ]VO EJCFOO WFS�
CFM] 	TL� �� FE PN P �� I�B�
� )FSWF[ BO BSPVF[JBEVS�TF F WP OPUBPVFU NBC MT� NJCJPO HBOU
I N i

aCKPO = I�B� .FVS B IJOJ 	."35*/&5�� EB TLPVFS
 FO EFVT OBD̤IFU UBMWPVEFHF[I
VO BSPVF[JBEVS ZF[IBEPOJFM NFU B�XF[IJP¹ F D̤IFMM CF[B± VS TLPB[FMM TL� I CSB	[�T 
9 =
HBOU I 9 = � I F[ = I B_ = F I CSB[F[ = CSB[F[ I CSBTB_ = CSBTB± I�B�

5BMWPVU B SB IPO OPUBEVS I EJN	J�F
ĺ7 =  BOBU QB SFFS VS TUVEJ HFWBEFHFM FVT BS ZF[I
B WSFNB± � IPHFO NBS TUVEJFS FOU�LFWBEFHFM JWF[ BS D̤ISFOOWSF[IPOFH QF QB TBWFS VS
TUVEJ ESFBEFHFM F SFFS HBOU I P = IB OFLFU HBOU I ĺ =� &WFM B XFMPNQ O̤PBS LFU HXBMM
DIBMFU HBOU LVEFOO BS ]SFJ[ITLSJWBEVS] � IFSWF[ BM MBCPVS B HBTFS EB CFOO F WF[ HSBFU
HBOU BO EPBSF�NB± QF BO EPBSF�IPOU�

P

g �� "O BSPVF[JBEVS TLSJWBEPOJFM� ��� ̓���̔
5FDIFU FP BMJFT BS ZF[IPOJPVSJPO F #SP�$̤IBMM ESFJTU�IPMM EB SFJ± VM MFD̤I EJWFOU EB̤S

HPN[ IB TFUV QFSBL F[ FVT CFU MFOOFU HBOU QMJKBEVS OFWF[ [P BM MJOFOOP¹�NB± �
]-B QBSPMF FTU TFVMFNFOU M̤VO EFTNPZFOT E̤FYQSFTTJPO EF MB MBOHVF FO RVFMRVF
TPSUF TB ࣾMMF B®O©F� -̤B®OFTTF EF DFUUF ࣾMMF MVJ WBVU VO USBJUFNFOU QSJWJM©HJ© FU MFT
IBCJUVEFT RV̤FMMF QSFOE TPOU BV CPVU E̤VO DFSUBJO UFNQT BEPQU©FT QBS TB N¨SF�
/©BONPJOT TB QFUJUF TPFVS M̤FYQSFTTJPO HSBQIJRVF OF EPJU QBT FO E©QFOESF
	TUPVFEP¹ HBOJNQ
 � FMMF T̤FࣽPSDFSB�EF SFTTFNCMFS   TB N¨SF MB MBOHVF FU OPO
JOEJSFDUFNFOU   TB TPFVS MB QBSPMF ]��

%POU B SFPNQ OFV[F EB̤S TLSJWBEVS CPVUJO� "S ]SFJ[ITLSJWBEVS] CSBTB± QSFEFS BS
WSF[IPOFHFSJPO EFTLFU BCBPF (0/*%&( � -BWBSPNQ EJPVUV O̤FO EFVT BS SFJ[ITLSJWBEVS
OFNFU VM MFD̤I B FJM SFOL FWJU BS ZF[IPOJPVS � VOBO FVT BO EPBSFP¹ EB [FTLSJWB± VS ZF[I
FP IBH BO OFCFVUB± QPVF[VT IPMM�

��&� %&$"69 M�N� ���
��"� ."35*/&5 &M©NFOUT EF MJOHVJTUJRVF H©O©SBMF� 1BSJT ���� ��� TM� &� %&$"69 M�N� ���
��&� %&$"69 M�N� ���

��



1B WFOFHFS VS HFS FO F SFJ[ITLSJWBEVS FO FO TLSJWFS F MJ[IFSFOOP¹ JUBMJFL QF JTMJOFOOFU
FO VS TLSJE SPOFPUFU TL� BNB± EJNF[J±�

&O IPM MBCPVSJP¹ EJBSBPL IPS CPB LJOOJHFU TLSJWB± FO JUBMJFL QF JTMJOFOOFU NFU FUSF
̣���̤ BS TLSJWBEP¹ P QFMMBBU EJPV[I BS SFJ[ITLSJWBEVS CSPBEFM TL� ̣EJNJ[J̤ ̣EJNF[J̤ ̣EJNJ̤
̣EJN©FJO̤ I�B� B D̤IBMMFS LBWPVU FM MJ[IFSBEVS BNMFOOFL�

/̤FP LFU BM MFD̤I BNB± EB [JHFSJ± VS HBEPS UBCVUBM B�[JWPVU BO EPBSF�TLSJWB±� 3BL
VO BGFS TUBEFM LFOLPVM[ IB ZF[IPOJFM FP EJCBC VS SFJ[ITLSJWBEVS� &WJU BS ZF[IPOJPVS F[
FP D̤IPBOUBVT NFVSCFU F WF VS SFJ[ITLSJWBEVS BO UPTUB± EB GSBNN BS ZF[I FMF[F F WP
CMFOJFU HBOU BS TUVEJ GSBNNBEPOJFM�� IPHFO BCFHP¹ TUBEFM F[ FVT JWF[ IBH B D̤IPVM NB
DIPNGFS IFQ QFMMBBU CFUFL SF EJPV[I BO IFOWPB[ MFOOFHFM 	]IFOWPB[] FNF[PNQ IB OFLFU
]IFOHPVO] � 
� %B TLPVFS OFQ ZF[IPOJPVS B WP B�EV HBOU +&45*/ B HJOOJHF F 4BW PCFS
HBOU V ¼ ¶ F�MFD̤I PV V FV � NFU EBPVTU EB̤O BSPVF[JP¹ SFJ[ITLSJWBEVSFM B WSFNB± B
WF[B± QPOOFS IBH B PSJO HBMM PV[IQFOO F[ JOU MPEFL F EJB[F[ TUBEFM IPS ZF[I�

.BS EMFPOU EPVKB± EB VS[I BS TUBE FWFM QFQ LFPEFEPVS F D̤IBMM BS ZF[IPOJPVSJPO
IVOWSFBM QFUSB F WJKF CFU BS SFJ[ITLSJWBEVS NBS CJKFOU CFU TFMBPVFU NVJPD̤I HBOU BS CPEBE
FO EJGFSBT�

-PE CSBTB± BO OFWF[JOUJP¹ LJOOJHFU HBOU .03%3&- EB TLPVFS B ZB IFSWF[ TUFS BS
ZF[I� )PHP[JL BO IPMM FWF[IJBEFOOP¹ HSBFU HBOU +VMFT -& 3069 FO F 3PNBO EF 1©S©EVS
3FOOFT ���� B [JTLPVF[ VOBO FVT BM MFNNB± TQFSFEP¹ IPO FVT CFU� ,FV[JVT NFVSCFU FP
OF WPF LFU TFMBPVFU EB̤O BNQPFOU HBOU QBPUSFE (XBMBSO IB #SFJ[ "UBP EBMMFU NBSUF[F
HBOU BS D̤IP[I (BMJBO LP[I B 7FWFO .03%*&3/ 	OB MBWBSGFS CJLFO B�XBMD̤I BO ESPVH FO
EFVT HSBFU E̤IPS ZF[I EBPVTU E̤F [FMMJEP¹ BOBU ̣CFOO BS ࣾO HBOU F WSJ[ILSFEFOOP¹ IBH
F BIFVSUFHF[I B +BLPCJO HBMM �
� .FU EJBFT F WF IJ[JW EFHFNFS TLSJWBEVS +� -& 3069 IB
QB WF ]HXFMMBFU]� &WJU BO BNQPFOU O̤FVT HXFMMPD̤I USB EB PCFS FHFU IFVMJB± SFPMFOOP¹
���� EB̤S TUSJTIB± SBL EJXBS BS QFOOBFOOP¹ EJB[F[FU OFV[F F D̤IBMMFS TLFVEFOOJ± EB̤O
BFTB± QFS[IJP¹ GSBNNBEFM BS ZF[I� "�IFOE�BMM OF HFNNFS LFU VS TLSJUVS XBS BS QSJN OB
EJXBS TLB±W�.FVS B XBOEFS F[ FVT FO IPS SFJ[ITLSJWBEVS B WJKF CFU BFT USFNFO IFQUF HBOU
NB WJKF CFU TFMBPVFU )&.0/ IB ,&37&3;*06� 4JXB[I F�MFD̤I ࣾ[JB± BS D̤IFNNP¹ EB
PCFS ̞ IBH B PB SFU PCFS ̞ FUSF EBPVBSO ZF[IPOJPVSJPO IB TUBEPVSJPO F[ FVT CFU TFMBPVFU
NPVF[IJP¹ DIBMPOJFE BNJSBMFE TLSJWBHOFSJPO IB NF PBS B SBF BS NVJB± OJWFS FVT BS
WPEBEFH WSVEFU�TF UVE B ZPVM WBU TVS B�XBMD̤I IPHFO EJD̤IPVF[ LSFOO FVT BS D̤IVEFOOP¹
HXJSJPO B TBWF� 4BMW NB WJKF CFU VS #FLBOOUNBDIVOH CFOOBL EJHBOU BO )S� 1S� %S� -FP
8&*4(&3#&3 � 1PFMMFLPD̤I F WJKF�CFU BO EJTPD̤I��� 4JXB[I BS 7SFUPOFE B WPF MF[FU
P�VOBO �

��&� %&$"69 ��N� ��� &WJUB± EB CMFEJ± HBOU BS QPMPOFH IFQLFO F D̤IPBSWF[ QFOOBE &� %&$"69 CF[B±
QPVF[VT USF FWJU BS ZF[IPOJF[I IPMMFL FWJU BS CSF[IPOFH QFSHFO NB D̤IPBSWF[ NFVS B BOBEFOO LF±WFSJBEVT
PV[I SF BS QPMPOFH�

��



'PS[I QFOBPT O̤FVT LFU EB HMFNNLFNFOU IB LFNFOU � IPS SFJ[ITLSJWBEVS FWFMN̤FNB±
[P IFQ NBS BS HXFMMB± IJOJ IPO FVT HXFMFU JNQMJKFU FWJU IPS ZF[I�

����������
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& 4*(63 -&//&(&;)
3"//:&;)&- #30 &3&(

6S TLSJWBEVS IFOWPB[FM B PB EB #S&� CFUFL &NHMFW ����� %JXBS OFV[F F[ FP CFU
EJMF[FU UBNN�IB�UBNN IB QFVSHFULFU HBOU ࣾOWF[ %*)6/".# F �����

]0 UJMF[FM BS TLSJWBEVS TPOJBEPOJFM IFOWPB[FM FO EFVT HSBFU BS HXFOFEFH BO BCFS[I
QPOOFSB± TFVM WVJ NB̤[ FP QJOWJEJL F MFOOFHF[I IB NB WP EB BEFNCBOO���] 	3� BS ."�
40/ ����


#FUF�WSFNB± O̤FVT LFU CFU USP B�XBMD̤I EB BEFNCBOO TLSJEP¹ MFOOFHFM #S&� &S QFOOFE�
NB± FNB± IPS NFOOP[ QSJFOUJ± BO IFOU E̤BO BEFNCBOOJEJHF[I EJPV[I NB WP HFMMFU IBH
JWF[ BFTBBU E̤BM MFOOFSJPO NFJ[BEVS BM MFWSJP¹ SBOOZF[IFM�

4FUV BNB± EB HFOUB± B[POP¹ QFOOB± IB EJGPSD̤IFLB± TLSJWBEVS SBOOZF[IFM #S&� �
OF WP SPFU BNB± BWBU OFNFU BS QF[I B TFMM PV[I BS TLSJEP¹ FNCBOOFU BCBPF EJCFOO BS
D̤IBOUWFE EJXF[IB±�

,&/40/&//0�

̞ �
 )FWFSL FP OF WF[F TLSJWFU BS D̤IFOTPOFOOP¹ EBPVFL F EJCFOO BS HFSJP¹ � TL� ʤGBMʥ
� GBMM IPHFO ʤGBMMB±ʥ�

̞ �
 %SF ̤O BSCFOO NB PB HXBOPD̤I BS TPOJBE B TLSJWFS DʥI F SBF (XFOFEJ[ HBOU BS
TLSJWBE ʤIʥ � TL� ʤIP©Sʥ� DʥIPBS � ʤHVFMMPIʥ� HXFMMPDʥI � ʤNFSIFSʥ 	#S&"� <N�̤SFS>

� NFSDʥIFS�

̞ �
 )PS TLSJWBE [I B HBWFS ʤIʥ FO F MFD̤I FWFM B PV[FS � TL� ʤIPBIʥ � DʥIPB[I � ʤTUS©Iʥ
	#S&6�
 ʤTUSJIʥ 	#S&*�
 � TUSJ[I�

̞ �
 &WFM FS SBOOZF[IP¹ BSBMM FS�NBF[ B 7SP�-FPO F[ FP TUFV[JFU BS [ P UPOU FVT LS#S�
�°� IB 1S� �E� � TL� ʤLBSBOU©ʥ � LBSBOUF[ � ʤOF¹©ʥ � OFWF[ � ʤCMFJʥ � CMFJ[ � ʤN©ʥ �
NFJ[�

̞ �
 "S W B TUFV[ B�XF[IJP¹ � TL� ʤQFBSʥ QF ʤQPBSʥ � QFWBS � ʤOP[FBIʥ QF ʤOP[FPIʥ �
OP[WF[I � ʤEB±O©ʥ � EBWOF[ 	#S- EBOWF[
�

̞ �
 4L [P BFU EB �Ƙ� B�MJFT � OF WF[F LFU NJSFU BS QFS[I�TF EBMD̤INBU FS TLSJWBEVS � TL�
ʤDIVCFMFOʥ 	ʤTLVCFMFOʥ
 � TLVCFMMFOO � /PUB± � ʤDIFUVʥ � TFUV � ʤDIJTUSʥ � TJTUS � �
ʤDIP±Kʥ � TP±K�

��



̞ �
 ʤJMMʥ B WF[F TLSJWFU F�MFD̤I JMI � �λ� � TL� ʤQJMMFVʥ � QJMIP¹ � ʤEJMMBEʥ � EJMIBE�
̞ �
 "S TLSJWBE ʤOEʥ B HBWFS F�MFD̤I OU B�MJFT F NFVS B D̤IFS � TL� ʤJOEʥ � JOU � ʤTLPOEʥ

� TQPOU � ʤQPOEʥ � QPOU � ʤTLJFOEʥ � TLJBOU�
̞ �
 & LFOUB± HPVS MJFT BS WFSCP¹ F LBWFS QFVSMJFTB± ʤNCʥ � TL� ʤLB±OBNCʥ � LBOBNQ

	#S,-5� LBOPNQ
 � ʤEJIVOBNCʥ� EJCVOBNQ� /PUB± O̤FVT GSJBEVS FCFU FO EJTUBHBEVS �
<BN	C
> � LMFWFU F WF[ BS �C� EJSBL VS TPOFOO QFSHFO�

-&%40/&//0�
̞ ��
 &�MFD̤I �X� TLSJWFU X QF W F CSF[IPOFH VOWBO F LBWFS �ź� TLSJWFU ʤ¹ʥ F�#S&� � TL�
ʤUJ¹ʥ � UFW � ʤGB¹ʥ � GBW � ʤTF¹FMʥ � TFWFM � ʤTUS¨VFJOʥ � TUSFXJ± � ʤHVFMʥ � HXFMM �
ʤNBS¹ʥ � NBSW � ʤQJ¹ʥ � QJW � ʤBMIV©ʥ � BMDʥIPVF[�
/PUB± OF WF[F LFU MBLBFU B TLSBC XBS BO V HPVEF VO ʤ¨ʥ�

̞ ��
 /F WF[F LFU BSWFSFU BS TLSJWBE Z � FO F MFD̤I F LBWFS CFQ USP ʤJʥ � TL� ʤJBSʥ � ZBS
	,C� J¢S
 � ʤJB¹ʥ � ZFW 	,C� JBV
 � ʤJFJOʥ � ZFO�

40/&//0�
̞ ��
 "S WPVF[IJBE �PȪF� IBH BS TLSJWBE LS#S� PF [P CFU NJSFU F #S&� FWFM F MPE FVT

,FSOFW � B�IFOE�BMM F[ FP BFU ESF WSBT EB �PȪB� TLSJWFU PB � TL� ʤLP©Oʥ � ʤLPBOʥ �
ʤP¨ʥ � PB 	WFSC CPVU
 � LF±WFSJB± JWF[ BS HFSJP¹ ʤLBEP©Sʥ � LBEPS 	LS#S� DBEPFS
 �
ʤNBHP©Sʥ�NPHFS 	IB ʤNBHPS ,C�NBHXZS
 � ʤOBEP©ʥ� OBEP[ 	#S5� <̣OPȪBEF ̣OBEPȪF
,C� OPEXZEE
 � ʤBOOP©Sʥ � BOOPBS 	QF � POOFS � ,SB[I <Z̤OFS> � FS $̤IBUPMJDPO F
LBWFS BOOPFS IBH POOFSJH
 � ʤJTUP©Sʥ � JTUPS���
.FSLB± EBPV D̤IFS BMM � ʤ¨CSʥ 	,BMMPD̤I ʤP¨CMʥ
 � PBCM � ʤIJOFBIʥ 	#S&6�
 ʤI©OPBIʥ
	#S&*�
 � IFOP[I�� � IB EJGPSD̤IB± ʤCM©ʥ � CMF[ EJPV[I CMPB[�

̞ ��
 "�XF[IJP¹ F[ FVT CFU TLSJWFU ʤVʥ FWJU XF IB XJ EJPV[I EJTUBHBEVS #S&6� �Z� � TL�
ʤHVM©ʥ � HXFMF � ʤHVOFIʥ � HXJOJ[I�

̞ ��
 "S TUSPMMBE XB [P BFU EB �P� F HFSJP¹ [P F #S&6� QFSHFO � TL� ʤHPMFSOʥ � HXBMBSO
	LS#S� HVBMFSO
 � ʤ(PJFOʥ�(XBJFO 	�(XB[IJBO
 � ʤHPMIFJOʥ� HXFMDʥIJ± 	HXBMDʥI �
,C� HPMDIJ
 � NFSLB± JWF[ ʤHPVMJPOʥ � HXFMJPO 	QF � HXFMJFO
�

̞ ��
 "O B TFSS IB EJCPVF[ [P BFU EB �Ů� #S&� � F TLSJWB± B SBFE ʤFʥ IFQ TLSBC XBS
TLPVFS BS HBMMFH � TL� ʤUFNBMʥ � ʤUBNBMM � ʤCFOBMʥ � CBOBM � ʤUFOB¹ʥ � UBOBW�

̞ ��
 &O VO OFCFVU HFSJP¹ BMM F LBWFS �Ů� TLSJWFU ʤFʥ JWF[ FWJU B � TL� ʤHFUʥ � HBOU �
ʤNFʥ � NB 	#S-� WB
 � ʤUFʥ � UB 	#S,-5� EB
 � ʤQFʥ � QB � ʤSFʥ � SB � ʤOFʥ � OB 	�

��ѵ GFOP[ � F HXJSJPOF[ IFOP[I B EBMW FWJU BO BN[FS�WSFNB± IB GFOP[ FWJU BO EB[POFE � LF±WFSJB± IJ[JW
	CSFNB±
 � � GFUFJ[ 	EB[POFE
�

��



EPVPS
 � ʤFO FS FMʥ � BO BS BM 	ѵ ʤ©Oʥ � FO
 � ʤFʥ 	SBOOJH�WFSC
 � B 	ѵ ʤ©ʥ � F
 �
ʤFNʥ � BN�
/PUFOOP¹ � FWJU NB IB UB 	TUVNNP¹ TLPVFSJFLBFU
 NFSLB± O̤FVT LFU D̤IPBSWF[FU B
HFNNBEVS FOOF�
&WJU BS HFSJP¹ NB UB SB BO F[ FP IFOHPVOFM BS TUVNNP¹ FO ��� LW� *W� NP EP SP�
,C� GZ EZ SIZ ]SF] Z ]BO] IBH BS HFS�NFMM I#S� JO�

̞ ��
 .FSLB± USJ HFS NB FP TUFV[JFU BS TPOJBE B EB WBU � TL� ʤNP©[ʥ � NBPVF[ � ʤQP©[ʥ
� QBPVF[ 	B�XF[IJP¹ ʤQ©[ʥ � ѵ ʤQPVJ[ʥ � QPVF[
 � ʤJPVBOLʥ � ZBPVBOL�
/PUFOO � LBWFU F WF[ JWF[ ʤJFVBOLʥ B [P SFJ[I FWJU #S&6� FWFM EFV <EŮź> � EBPV�

̞ ��
 & HFSJP¹ [P F LBWFS ʤBʥ F�MFD̤I F ESFJTU�IPMM EJSBL O � TL� ʤBIP©ʥ � FDʥIPB[ �
ʤNB±O©ʥ � NFOF[ � ʤBOEFS¹ʥ � FOEFSW � FWFM�TF ʤ#SBOEFSJPSJʥ B [FSF EB #SFOEFSJPO�

̞ ��
 "O F TFSS [P BFU B�XF[IJP¹ EB �J� TLSJWFU ʤJʥ � TL� ʤJWFUʥ � FWFU 	#S,-5� FWB± ,C�
ZGFE
 � ʤJOPVʥ � FOP 	,C � ZOP
 � ʤMF¹JO©ʥ � MFWFOF[�
/PUFOO � F SBOOZF[I "MSBF F[ FP BFU BS QFQ CSBTB± FVT BO F EB J � NBU FP IFOO
HP»U QB TUVEJFS QFOOBEP¹ TLSJWFU FO JTSBOOZF[I�TF 	CBS[IPOFHP¹ 1©S -"03"�4
EB TLPVFS
 � TL� <LBSP ṲJ> LBSBOUF[ � <OŮźJ> � OFWF[ �

̞ ��
 & HFSJP¹ [P F LBWFS �Ů� F�MFD̤I J � TL� ʤF¹©ʥ � JWF[ 	IBH FWF[
 � ʤNFMJOʥ � NJMJO
	,C� NFMJO ,O� NFMZO
�

̞ ��
 "O F TFSS�USF [P BFU EB �ŰK� TLSJWFU ʤFJʥ � TL� ʤJFJOʥ � ZFO 	#S5� < KJO>
 � ʤLFJKBMʥ �
LFKBM LFKB±� ,F±WFSJB± � ʤOFJKBMʥ � OJKBM�
/PUFOO � F SBOOZF[I "MSBF F WF[ EJTUBHFU BO J �F� QF �Ů� QF [PLFO �ŮK� � TL� <GSŮK> �
GSJ � <OŮK> � OJ 	IB OJ[
 � <ƘŮSWFƧ> � TFSWJK � <EŮEƧVS> � EJHPS TLSJWFU ʤEFHPSʥ�

̞ ��
 P F EJCFOO BS HFSJP¹ [P BFU EB �V� F #S&6� IB QFVSHFULFU F #S&"� � TL� ʤJOPVʥ �
FOP � ʤPVʥ � P � ʤIPVʥ � IP � ʤ[PVʥ � [P� TL� FVT #S&"� � <CSV> � CSP � <LMVS> � LMPS
	WJP¹
��� ŋRSʂ� RMMTLJQ .FSLB± BWBU ʤHPVMJʥ � HPVMMF 	HPVMMP


̞ ��
 .FSLB± USJ HFS NB FP BFU BO P EB �Z� � ʤIVOʥ 	#S&6�
 � IPO � ʤJNVSʥ 	#S&6�
 �
JNPS � ʤJVIʥ 	#S&*�
 � ZPDʥI�
/PUFOO � F SBOOZF[I "MSBF QFSHFO F LBWFS HFSJP¹ BMM NB FP BFU BO P EB �Z� � TL�
<L UZ̤MFS> � LBOUPMPS � <ƧZ MP� SŮK> DIPMPSJ�����

̞ ��
 �FWȀ� B HBWFS CSFNB± EJOEBO NFVS B TUVNN F #S&� � TL� ʤQSJ¹ʥ ʤQSFB±	¹
̤ � QSF±W �
ʤUJP©Mʥ � UF±WBM 	#S5� ̣UFWȀŰM
 � ʤOFB±	¹
̤ 	#S&*� ʤOF±¹ʥ FS D̤IBOUJLP¹ ʤO©ʥ
 � OF±W �
ʤFBOʥ ʤJPOʥ � F±�
/PUB± � ʤJOFB±	¹
̤ � FOF 	LS#S� FOF͕ 
�

��DIPMPSJ FWJU BS TUFS � USPV[ CSVE LBTFU FO�ESP QF EB HF±WFS V�E�C

��



̞ ��
 �FX� B WF[ EJTUBHFU �Jź� IB TLSJWFU ʤJ¹ʥ F #S&6� � TL� ʤUJ¹ʥ � UFW � ʤCJ¹ʥ � CFW �
ʤESJ¹ʥ � ESFW 	LMF±WFE
�
/PUB± � ʤUJWMʥ � UFPM � ʤUFBEʥ � UFPE�

̞ ��
 &WJU #S&"� QFSHFO NFSLB± BO EJTUBHBEVS �KŦź� � FW �ŰX� TLSJWFU ʤ¨Vʥ B�IFOE�BMM �
̣CMF Vʥ 	1ªS -"03"] 4
 <CMKŦź> � CMFW�

̞ ��
 (MPFW FP BS TPOFOOP¹�GSJ F #S&� � TFUV QFSBL F LBWFS ʤQV	O
Tʥ <QZT> � QV±T � ʤCMFVʥ
	QF � ʤCMF¹ʥ
 � CMFV±W 	ѵ ʤCM¨Vʥ � CMFW
�

̞ ��
 "S HFSJP¹ FO BPV IBH BM MJFTUFSJP¹ FO P¹ B WF[ FO <ơź> F #S&6� 	QF HFOUPD̤I <Ůź>
F #S&"� BD̤IPFM
 � TLSJWFU F WF[F ʤFVʥ QF ʤF¹ʥ � TL� ʤEFVʥ � EBPV � ʤUBEFVʥ � UBEP¹ �
ʤQFVSʥ � QBPVS � ʤFVSʥ � BPVS�
.FSLB± � ʤLFOFVʥ <LṲ̊OŮź> � LSBP± 	EJTUBHFU <LSPX> F NFVS B MFD̤I � LS#S� DOPV �
,C� DOBV ,O� LOPX *W� DO³ <LOP � LSP � >
 � ʤEFVSʥ � EPVS � ʤTFVMʥ � TPVM � IB ʤFVOʥ
� BPO 	#S&*� <£µO ̣BXŮO>
� 5FVSFM NFJ[ PV[I BS HFS ʤNJB±PVBMʥ 	QF � ʤNJB±OBMʥ �
HFS�ESFWF[J±
 � NJBPVBM�
/PUFOO � HFSJP¹ [P IB EF[IF CF[B± TPOJFU �ơź� IB TLSJWFU ʤFVʥ F #S&� OF MBLBFS LFU B
TLSBC XBS BO V PVUF F CSF[IPOFH VOWBO BOLPV CJOJPV EFIPV EFSPV HFOPV � NFSLB±
JWF[ BPUSPV 	#S&6� ̣FVUSV̤ <ēUSZ> � #S&*� <̤ũUSPX>�

̞ ��
 "S HFSJP¹ FO PVF IBH PVB O̤FVT OFNFU VS WPVF[IJBEFOO PVUF F #S&� � TFUV QFSBL
FO P TLSJWFE B�XF[IJP¹ ʤP©ʥ ʤPBʥ � TL� ʤ%P©ʥ � %PVF � ʤEPBSʥ � EPVBS�
/PUB± � ʤLSP¨EVSʥ � LSPVBEVS � ʤMVIFSOʥ � MPVBSO�

̞ ��
.FSLB± VO OFCFVU HFSJP¹ NB̤[ FVT DIPNFU VS �K� FOOF � ʤHPVJB±	¹
ʥ� HPB±W 	#S5�
<̣HV£> � I#S� HVPJBN 	%(7# ���
 � ʤNPVJBSʥ � NPVBS 	,C� NXZBS
 � ʤNPVJBMIʥ
	JWF[ ʤNBMIʥ
 � NPVBMDʥI 	,C� NXZBMDI � OPUB± BM MJFTUFS � ʤNPVMIJʥ
���

̞ ��
 (FSJP¹ FO PF IBH PVF 	� ,C� XZ *W� JB
 B WF[F TLSJWFU ʤPVJʥ F TLSJWBEVS #S&�
IB HXF[IBWF[ ʤVʥ 	#S&6�
 QF ʤFVʥ 	#S&*�
 TL� ʤBOFPVJEʥ � BOPVFE 	,C� BOOXZE
 �
ʤCPVJEʥ � CPVFE 	,C� CXZE *W CJBEI
 � ʤMPVJUʥ 	#S&*� ʤMFVEʥ � #S&"� <MZ%>
 � MPVFU
	,C� MMXZE *W� MJBUI
 � ʤTLPVJEʥ � TLPFE 	,C� ZTHXZE *W� TDJBUI
 � ʤLMVEʥ 	#S&*�
ʤLMFVEʥ
 � LMPVFE 	#S5� <LMē%> � ,C� DMXZE *W� DMJBUI
�
.FSLB± � ʤGS©Iʥ � GSPVF[I 	#S5� <GSē;>
�

̞ ��
 "S HFSJP¹ TLSJWFU FV F CSF[IPOFH VOWBO B TLSJWFE ʤFʥ QF ʤ©ʥ QFVSMJFTB± � TL� ʤCS©Sʥ
� CSFVS � ʤOFCFUʥ ʤOFCFEʥ � OFCFVU � ʤLM©ʥ � LMFV[�
/PUFOO� ,SB[I � <CSF� S> <LMPF� > 	CSFVS LMFV[


.FOEPOO � <CSP� S> <LMē� >
-BOEPM � <CSē� S> <LMF� >

��.BU FP EFHBT EB T´±K EJTUBHBEVS BO ʤIʥ F #S&"� IB #S&6� BD̤IPFM FWJU BS HFSJP¹�NB± � <NV̤ KBM NV̤
KBSȠM> IB <NV̤MJ NV̤MŮK>�

��



.FSLB± BS HFS ʤQ©BIʥ � QFVDʥI 	#S-� QFPDʥI
 B [P TLSJWBE <̤QFBY>  FWFM <̤CFBY> �
ʤC©Iʥ � CFDʥI���

̞ ��
 "S WFUBUF[FOO B HBWFS F #S-� B HBWFS JWF[ F #S&� CF[FU �KB ̣FB� � BF � TL� ʤMFBIʥ
� MBF[I � ʤTBOUFMFBIʥ � TBOUFMF[I�

̞ ��
 FV EJCPVF[ [P �B� F #S&� � TL� ʤNBSʥ � NFVS 	BEWFSC
 � ʤMBOʥ � MFVO � ʤSBOʥ �
SFVO�

̞ ��
 /PUB± BS HFS ʤE©BOʥ <EF̤ £> QF <EK£> � EFV±W�
̞ ��
 ,S#S� B[S B [P EFVFU EB �ŰS� F #S&� FWFM FS SBOOZF[IP¹ BMM � OPUB± � ʤBS¨Sʥ � BSBS �
ʤEBSʥ � EBFS�

��



4,06&3*&,"%63 -&//&(&;) #S&�

%BWFBEVSJP¹ �
3PQFS[I "3 ."40/ � -F 7BOOFUBJT 6OJ͖© 	4LSJEP¹ #SFJ[I ����

(PVMWFO 1&//"0% � /PUFOOP¹ B�[JWPVU TLPVFSJFLBEVS BS HXFOFEFH 	F 1SFEFS �����


"�[JPD̤I IPO FVT SPFU BS QFQ QFOOB± FVT BO EJGPSD̤IJP¹ B HBWFS F TLSJWBEVS #S&� "O
EBSO WSBTB± FVT BO EJGPSD̤IJP¹�TF O̤JOU LFU EB WF[B± NJSFU QB TLPVFSJFLBFS VS QFOOBE
HXFOFEFL� /̤FVT EB WJSPVU NFU BS QF[I B [P ̣SFJ[IJTUPSFM ̤ EB MBWBSPVU BS QF[I OF [FV LFU
EJPV[I EJTMFCFSJEJHF[I BS ZF[I� "NB± EB IFVM F WP NFOFHFU BS GVSNP¹ EJPVUF B WP NBU
NJSPVU FO VS TLSJE TLPVFSJFLBFU�

"� 7&3#

#POHFWPS � � MT� �BNQ 	F�MFD̤I #S,-5� �PNQ

� MT� �FU 	F�MFD̤I #S-� �JU

� MT� �BOU 	F�MFD̤I #S,-5� �POU


#POBUPS � �[� 	F�MFD̤I �K� � BPUSFFU FP FS HFOZF[I NFU O̤FP LFU FSCFEFU

� V� �[BO 	F��FD̤I �JT

� V� �[PVU 	F�MFD̤I �KPVU

� MT� �[BNQ 	F�MFD̤I �KPNQ

� �T� �[PDʥI 	F�MFD̤I �KPDʥI

� MT� �[BOU 	F�MFD̤I �KPOU


#POSBHPS � MT� �IPNQ 	TLSJWFU �FFNC LS#S� �IPNQ � F�MFD̤I #S5�
�GPNQ #S-� �JNQ


� MT� �IFU 	TLSJWFU �FFU LS#S� �	I
FU � #S5� �GFU #S-� �PU

� MT� �JOU 	TLSJWFU �FJOU

EJD̤IPVS � �IFS 	TLSJWFU �FFS


&JMSBHPS � �I� 	F�MFD̤I �G � � BPUSFFU FP FS HFOZF[I NFU O̤FP
LFU FSCFEFU


&JMBUPS �[� 	F�MFD̤I �K� � BPUSFFU FP FS HFOZF[I NFU O̤FP
LFU FSCFEFU


%PVPS � V� �F[� 	[PLFO FS GVSN�OBD̤IB± F�MFD̤I ��

� MT� �FU 	F�MFD̤I �JU


��



#� "3 7&3# ]#065]

#POHFWPS MFFM � FNB 	TLSJWFU © NB � F�MFD̤I FNB±

FNBOU 	TLSJWFU © NBOU � F�MFD̤I FNBJOU � TM� ,O�

ZNPOT


&WFM B PV[FS O̤FVT B GVSNP¹ E̤BS CPOHFWPS MFFM NFU FO �F HPVS�

#POHFWPS SFPM � CFO 	F�MFD̤I CF[BO

CF[ 	F�MFD̤I CF[F[

CF[ 	F�MFD̤I CF[

CFNQ 	F�MFD̤I CF[PNQ

CFU 	F�MFD̤I CF[JU

CFOU 	F�MFD̤I CF[POU


"S TUVNNP¹ TLPVFSJFLBFU�NB± SPFU HBOU 3� "3 ."40/ OF D̤IFMMP CF[B± NJSFU
OFNFU FS HXFS[FOOP¹ 	FO BSCFOO B OJWFS BS NPVF[IJBEFOOP¹
� &WJU BS D̤IPN[ QMBFO BOBU
FP F WP HXFMMPD̤I PCFS HBOU BS TUVNNP¹ LMPL IB TQJTPD̤I FWFM EB IFVM � CF[BO CF[F[
CF[ CF[BNQ CF[FU CF[BOU� -BLBBU B SFPNQ GVSNP¹ FO �BNQ IBH FO �BOU ESF HF±WFSJB±
HBOU WFSCP¹ BSBMM IBH JWF[ HBOU EJTUBHBEP¹ BO PS�TF CF[FU FWJU BO EJW GVSN NFOFHFU �
<CBN	#
> IB <C£	U
>

#POSBHPS � � MT� CFIPNQ 	TLSJWFU CFFNC

� MT� CFUFU 	TLSJWFU CFFU


CFIJOU 	TLSJWFU CFJOU
 � � WPVF[IJBEFOO
� MT� CJOU 	TLSJWFU ] 
 � � WPVF[IJBEFOO
EJD̤IPVS � CFIFS � CFS 	TLSJWFU CFFS


%PVPS � � V� CF[
� V� CFU CF[FU
� MT� CBNQ CF[FNQ
� MT� CFU CF[FU
� MT� CFOU CF[FOU

,� "3 7&3# ](065]
& #S&� F[ FP CFU BTUVNNFU EJTQMFHBEVS BS WFSC�NB± EJXBS EBPV WPOBE ]HPVF[�]

�HXJ� IB ]HPBS] �HPȪFS� � NJSFU F WP BS GVSNBEP¹�TF EJPV[I NB WFGPOU LBWFU�
.FSLB± F WF[ TUVNNP¹ EJTIF±WFM B HBWFS HXF[IBWF[ �

#POHFWPS � � V� HPV[BO
� MT� HPV[PDʥI

&JMSBHPS � � V� ʤOF GFIFO LFUʥ EB TLPVFSJFLBBU OʥPVGFIFO LFU�

��



%� %*#&//0��7&3#
"O EJCFOO ̣�FJOʥ B WP EB TLPVFSJFLBBU �J± CFQ USP � TL� NFSFOOJ± QFEJ± EJWJ[J±��� "O

EJCFOOP¹ BSBMM B WP NJSFU EJPV[I NB WFGPOU LBWFU � TL� FWFU PVFMBM LBOBM DIFNFM 	DIPN

MFEFL 	MFEB±
���

"�MJFT F LBWFS BO EJCFOO �J± F #S&� HBOU WFSCP¹ EF[IF EJCFOOP¹ BSBMM FS ZF[I MFO�
OFHFM � BO EJCFOO [P EB WF[B± NJSFU IB TLPVFSJFLBFU � TL� UBWJ± 	UFWFM
 � TBWJ± 	TFWFM

MBFSJ±���

#F[̤ F LBWFS B�MJFT BOWJP¹�WFSC IFQ EJCFOO � TL� EPVH 	EPVHFO
 � IBS[ 	IFS[FM
 � MBS
	MBWBSPVU
���

.FSLB± JWF[ WFSCP¹ HBOU TUVNNP¹ EJTIF±WFM � HPCFS 	PCFS
 � PVFMB± � PVFMBM 	HPVF�
MB±
 � IVEBM 	ZVEBM
 � HPVU 	HPV[PVU
 � BOBWFU 	BOBPVU
��� .FSLB± JWF[ BS WFSC HPSUP[ B
[P F WPOBE HPSUP� F #S&� � TL� CPOHFWPS � V� HPSUPBO � � MT� HPSUPFU � EPVPS � V� HPSUP �
HFSJFOO � FOHPSUP 	CPVU
���

&� "3"0(&//0�
.JSFU F WP EJPV[I NB WP LBWFU BS GVSNP¹�NB± �

� V� �BO 	BD̤IBOBO BSOBO FOOBO
 � HMPFW JOU BWBU �
�JO 	FMEJO � FWFJEPO


� V� �BU 	BD̤IBOBU BSOBU FOOBU
 �
,BWPVU B SFFS B�XF[IJP¹ BETUVNNP¹ FO �BT IBH FO �PVU � O̤FP LFU EBW P NJSPVU�

� V� �P± 	TLSJWFU ʤPOʥ QF ʤPVʥ
 � OF HBWFS NFU BS GVSN�NB± F #S&�
� MT� �JNQ� 	TLSJWFU ʤFNQʥ � EJNQ PV[IJNQ FMEJNQ � FWFMEPNQ �

�FNQ	HFOFNQ FWJU BS GVSN�NBJM BD̤IPFM EBPVTU NB̤[ FP LFNNFTLFU EJTQMFHBEVS BO
BSBPHFOO�NB± FWJU BS HPVSJP¹ BMM � TM� LS#S� HFOFNQ


�BNQ 	BD̤IBOBNQ BSOBNQ FOOBNQ

� MT� �BDʥI 	HMPFW B XF[I � BD̤IBOBD̤I BSOBD̤I FOOBD̤I

� MT��F 	EJBOBW FP BS GVSN �P F #S&� FWFM F #S5�
 .FSLB± TUVNNP¹ EJGPSD̤IFL FWJU BSBPH�

FOOP¹ [P �
FM � FWFM TLSJWFU ʤ¨Mʥ EB [JGPSD̤IB± EJPV[I FWFM TLSJWFU ʤBWFMʥ �
EPV[I FWJU EJPV[I IBH PV[I TLSJWFU ʤEPIʥ � PV[I BWBU B WP EB TLPVFSJFLBBU QB FO LBWFS

TL� EPSO�PV[I�EPSO 	ʤEPSO�PI�UPSO
 �
 S FWJU XBS VS GVSN IPOOF[I EJTIF±WFM EJPV[I XBS � LW� ,C� BS � FS TLPVFSJFLBEVS F

MBLBFS VS TLSBC XBS BO B FWJU EJGPSD̤IB± EJPV[I BS HFS�NFMM � FS HFSJP¹ TBWFU EJXBS�
OB± BWBU F WJSFS BS� IFQ UBNN TLSBC � EJBS BSDʥIPB[I BSMFOF 	̣BSMB±O©̤
 � BSOF
	XBSOP
���

��



FJU FWJU FWJU TLSJWFU ʤFJUʥ EB [JGPSD̤IB± EJPV[I FWJU TLSJWFU ʤBWFJUʥ ʤF¹JUʥ�

'� -*&45&3*06
.JSFU F WP BM MJFTUFSJP¹ FO �JPO BPUSFFU IBH FSCFEFU FS HFOZF[I� .JSFU F WP QB WP

LBWFU TUVNNP¹ JTLSJW FWFM ̣�J[JPOʥ 	TL� MBCPVSJ[JPO � MBCPVSFSJPO


(� %&3&;�&45-".."�
4LPVFSJFLBBU �FU FWFM FS HSFOOZF[I F�MFD̤I �BU � TL� HXBTIFU � CSBWFU 

)� "/7*0��,"%"3/
.JSFU F WP BO EJCFOOP¹ �PO F�MFD̤I �FO � TL� FKPO NFSJPO 	�FOO
 � LFMJPO HXFMJPO

	TLSJWFU HPVMJPO
 TLVCJPO ZFOJPO UPNNJ[JPO 	TLSJWFU ̣UVFNNJ[JPO̤
  UBFSJ[JPO��� �

$̔)� :&;)"%0� "3"--
4LPVFSJFLBFU F WP QBOE 	TLSJWFU ʤQFO E�ʥ
 QF QBO 	ʤQFOʥ
 � NBOE 	TLSJWFU ʤNBO E�ʥ

QF ʤNFO E�ʥ
 � OFOE 	TLSJWFU ʤOFO E�ʥ
 � FDʥI 	TLSJWFU ʤ©Iʥ F�MFD̤I F[
 � F 	F�MFD̤I P EJSBL
VO BOW�WFSC
 � EBPVTUP± 	TLSJWFU ʤEFVTUP EFVTUPVʥ F�MFD̤I EBPVTU
 � NBO 	F�MFD̤I ʤNFOʥ

IB NFO 	F�MFD̤I ʤNFOʥ
 � F�MFDʥI
�

"O BOW�HXBO�QFSD̤IFOOB± WB B TLPVFSJFLBFSNBNBONBN 	TLSJWFU ʤNF NFO NFNʥ

IB EB B TLPVFSJFLBFS B[ QB WF[ TLSJWFU ʤIBʥ IB UB QB WF[ TLSJWFU ʤUFʥ�

"�XF[IJP¹ F�MFD̤I IP F LBWFS ʤIPVTʥ B WP EB TLPVFSJFLBBU IPT�

$)� &3 7"3;)0/*&;)
&S WBS[IPOJF[I F WP F[IPNNB�XF[IJP¹ E̤PCFS HBOU TUVNNP¹ SBOOZF[IFM BMM FNHVS[IBEP¹

QFSHFO FO BSCFOO FVT OJWFS BS NPVF[IJBEFOOP¹� ,JOOJH B SBO MBLBBU VS TLSBC ̣ ʤ ̣ QB WF[
VS TPOFOO TUFV[JFU TL� PGʥSFOO � IBH VO UPH ̣?̤ QB WF[ FNHVS[IFU EJW WPVF[IJBEFOO TL�
USVªL 	� USVF[FL
 HXªOO 	� HXF[FOO
� (FSJP¹ FWFM MBWBSPVU B D̤IFMM CF[B± TLSJWFU MBSFU
IFQ UPH FCFU�

&O FJMSBHPS F D̤IFMMP CF[B± NJSFU �FIF F�MFD̤I �IF� )F±WFM FWJU BS CPOBUPS �F[� BS
CPOSBHPS �FI� IBH BO FJMBUPS �F[��

"O BSBPHFOOP¹ FNHVS[IFU B HJOOJHBO TLSJWB± FWFM�IFOO � TL� EʥP± 	� EF[IP±
 BOʥP±
	� BOF[IP±
 QF�ʤOʥP±� )F±WFM F D̤IFMMP CF[B± TLSJWFU Hʥ FWJU HBOU EJSBL VS TPOFOO EJPV[I
BO F[IPNN�

.BU FP EFSD̤IFM EB OJWFS BS NPVF[IJBEFOOP¹ FS TLSJWBEVS� "SBCBU BWBU CF[B± DIBMFU
CFUFL SF HBOU BS D̤IMPUFOOP¹ � EB TLPVFS OF±W 	ʤOFBOʥ
 B D̤IFMMP LMPUB± HBOU FOF 	ʤJOFBOʥ

IB MPFO 	ʤMPOʥ
 HBOU EPO � HXFMM FP OFV[F MBLBBU VO OPUFOO FHFU USFV[TLSJWB± VS HFS�

��



*� 30-- BS HFSJP¹ QFOOB± EB TLPVFSJFLBBU FO VO EPBSF EJTIF±WFM EJPV[I BS ZF[I MFOOFHFM �
NBU FP BNB± EFSD̤IFM LPVO O̤FVT LFU EB [FHFNFS BO IPMM ESFGPFEBDIP¹ NFOFHFU HBOU 76
Q� ����� � HXFMM FP EBMD̤INBU MBLBBU VO OPUFOO FHFU USFV[TLSJWB± VS HFS�

BSHBOU 	� BSD̤IBOU

CFUF[ 	� GFUFJ[ � ̣CJU©̤

CMF[ 	� CMPB[

LOBPV 	LBOBPV
 	� LSBP±

LOFD̤I 	� LSFD̤I

LP[IPOJ 	� LP[IOJ

EBWOF[ 	� EBOWF[ � LS#S� EBࣽOF[

EFMF 	� EMF � ,I EZMFE

EPVFO 	� EPVHFO � LS#S� EPVFO

FOUB 	� FUB

HPVJB±W 	� HPB±W 

HPVMMF 	� HPVMMP

HXBMFSO 	� HXBMBSO

NPVJBMD̤I 	� NPVBMD̤I

NPVJBS 	� NPVBS 

OFJ[IPVS 	� OFJ[IFVS

QBPVSFSJPO 	� QFPSJPO

QFDIB±T 	� FNJDIB±T

QFQSFE 	� CFQSFE

QFVD̤I 	� QFPD̤I

QJWJ[JL 	� QJOWJEJL


P

:� ,&/%"456.
3PFU IPO FVT CFUFL BNB± BS QFQ CSBTB± B�[JWPVU TLPVFSJFLBEVS #S&� � BOBU FP F WBO

QFQ TLPVFSJFLBFS NFTUS XBS F TLPVFSJFLBEVS EF[IB± EB MBLBBU XBS�XFM QFQ GVSN SFJ[I F
#S&� P UJTUFVSFM BS NVJB± BS HXFMMB± BO USFGPFEBEP¹�

%BPVTU NB̤[ FP SFJ[I BS QFQ CSBTB± FVT BS GVSNP¹ SPFU B�[JPD̤I OF EBMWF[POU BWBU NFU
FWJU VS TLPVFSJFLBEVS FVT UFTUFOOP¹ #S&� /F [MFPOU LFU CF[B± BSWFSFU FO VO EPBSF EJCPFMM
FS ZF[I VOWBO�

��
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*RXGp]p� LQW GHLW GRK XU PDxQp
EUDV XU ERHP � KDJ DQNLQXV DYHLW
HU Up H UpNq WUHPHQ GLDUQHKRQ�
5DN ERXW H Rq� DU HU PDxQp�
XQ LYDUK HQN � KD GRK XQ WX GHKRQ�
pK Rq XU VWDQNHQQDG WDQ�EUHLQ
D FKRXIU IOpULXV � KD GRK XQ WX DUDO�
XU VWDQNHQQDG HUK� UqX�
D�pO VNRUQHW KDJ D RDO DP]pU�
+D ODQ H Rq HU PDxQp D ]LDXOHG�
KD JHWq pK Rq NUHJpU� IHUKpU�KRDUQ
UX�SRqK KD OXHP� GH RDODX]DLQ
HQ LQHDxQHX H GUHPpQq
GUpYD]q� 3H QH YH]HQW NHW DYHLW KDU]
EDUK HQ WDQ� HQ GLDXOHG H
JURJq pQQq JHW RX IHUKpU�KRDUQ�
HO EDUK XQ WDPP NLJ pU SRG�
KDJ LQW RX EDQQq p GRQ HU VWDQNHQ
LpQ� +DJ D KRQQHQ p YH]HQW
WHQQHW HLW ERXW EDQQHW pQGUR
EDUK HU VWDQNHQ EHU�LGDQW�
]$PHQ p Yq JRDODX]HW HQ
GUHLVHULRQ� DU JHXLDWHULRQ� KDJ HU Up
p Yq NDP RX ]URLHX]� HPp HQ (O�

*RXGH�VH� LQW GHXHW GRX]K XU PHQH]
EUDV XU ERHP � KDJ DQNHQXV HYLW
DU UH D UDQNH WUHPHQ GLDUQH]KRx�
5DN ERXW D RD� jU DU PHQH]�
XQ QLYDU]K�� HQN � KD GRX]K XQ WX GH]KRx�
HF¶K RD XU VWDQNHQQDG WDQ�EUHLQ
D VRXIU IODHULXV � KD GRX]K XQ WX DUDOO�
XU VWDQNHQQDG HUF¶K� UHY�
DYHO VNRUQHW KDJ D ZDOODP]HU�
+D OHXQ D RD DU PHQH] D ]LDRXOHG�
KD JDQWH HF¶K RD NUHJHU� IHUF¶KHU�KRXDUQ
UX]�SRD]K KD OHPP� GD ZDOODR]Lx
DQ HQHR� D GUHPHQH GUHYD]H�
3D QD YH]HQW NHW HYLW KDU]
¶EDU]K DQ WDQ� DQ GLDRXOHG D
JURJH HQQH JDQW R IHUF¶KHU�KRXDUQ�
HO ¶EDU]K XQ WDPP NLJ HU SRG�
KDJ LQW R EDQQH H GRQ DU VWDQNHQQ \HQ�
+DJ D KRQKHQ H YH]HQW WHQQHW
HLW ERXW EDQQHW HQ�GUR
¶EDU]K DU VWDQNHQQ YLUYLGDQW�
]$PDx H YH] JZDOODR]HW DQ GUHLVHULRQ�
DU F¶KDRXLDWDHULRQ� KDJ D UH D YH]
NDPP R ]URLR�]� HPH DQ $HO�

R

�� *ZHOO H NDYRPS VNRXHULHNDDW DU JHU�PDx GLYDU]K� VDYHW PD¶] HR GLZDU GLY�JDU]K � PLUHW KRQ HXV DPDx
DU F¶KHPPDGXU G�Q� D JDYHU D�OLHVLN H %U(�� VN� DQ QLY EDUUH]� DQ QDRX YUHXU���

R R R

��
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�0$5,21� ,QL] HU 9HUWX� DGHPE� *ZHxHG� *DOOHV� ���� � OG� �����

$ S¶HP HV HQ HXUYDG G¶DUUL� pQ XU SDOq]�
$ SD¶P HXV DQ HXUYDG G¶HUUX HQ XU SDOH]�
( JODVNHQ D KXHUVR KHPE Q¶HU KDYHQ MDPqV�
$ JODVNDQ D�ZHU] ]R KHS Q¶HU F¶KDYHQ MDPHV�
(K DQ GH ]LVNOpUL SHUDN HQ HU KODVNHQ�
(F¶K DQ GD ]LVNOrUL SHUDN HQ HU F¶KODVNHQ�
+D GH ]L]ROHLQ G¶RK HU KORp] H KRX]DQYHQ�
+D GD ]L]ROHLx GHRF¶K DU F¶KORD] D F¶KRX]DxYHQ�
*RDVNHW RQ D�KHUVR JHW XU ERpQ KHPE Kp IDU�
*ZDVNHW RQ D�ZHU] ]R JDQW XU ERDQ KHS KH IDU�
+HPS JRXLHW D�EHEDQ p WD GHLQ PHQ JODKDU�
+HS JRXH]HW D�EHEDQ H WHX GLQ PDQ JODF¶KDU�
(Q WDFKDGHX GLVWUR D SH YHQ PH XQDQ�
(Q WDFKDGR� GLVWUR D SD YHQ PD�XQDQ�
0H JOHX XU LRK QpKDQV p NRpK SRQpU DUQDQ�
0H ¶JOHY XU \RF¶K QHF¶KDxV H NRXH]K SRQQHU DUQDQ�
*HW HQ GXG GLJDPSHQ PDU NODVNDQ GHYHUUDQV�
*DQW DQ GXG GLJHPSHQQ PDU NODVNDQ GHYHUUDxV�
1H JDYDQ PHLW WULVWp p OpK HU KRQIRUWDQV �
1H JDYDQ PHW WULVWH] H�OHF¶K DU F¶KRxIRUWDxV �
.DHU HP HV DVp UHLQ G¶HP KDORQ OH�LQp�
.DHU DQ HXV HVDH UHLx GD¶P F¶KDORQ OHYHQH]�
$WD� p PD EpHW pQ XU PRU D GULVWp�
$WDY HPD EHX]HW HQ XU PRU D GULVWH]�
3HQ GRQ p WHYHUUDO� GRK PHQ JXpOHW KHPE NLQ�
3HQG RQ H WHYHUUDO� GRX]K PDQ JZHOHW KHSNHQ�
( KDQD�pU p PD PH KDORQ pQ DQNLQ�
(F¶K DQDYHU HPD PD F¶KDORQ HQ DQNHQ�
+DYDO JHQHLQ� GDOKPDW p KXpODQ XQ $QNHX
+DxYDO JDQLQ� GDOF¶KPDW HF¶K ZHODQ XQ $QNR�
'RK PH KHOL SHUSHW� JHWRX XU JOHDQ JRHG�JOHX �
'RX]K PD KHXOL SHSUHG� JDQWRx XU JOHxY�� JZDG�JODRX �
(UEDG HP HV ULGHN� DWD� p WDOK PDW GHLQ �

�� NOHxY� E� KRQ HXV VNRXHULHNDHW DPDx H�OHF¶K NOH]H� J� � HU JRP]�SODHQ DYDW F¶KHOOHU ODNDDW NOH]H� E�

��



$U¶EDW�� DP HXV UHGHN� DWDY H WDOF¶K PDW GLQ �
.DHU HP HV FKDQMHLQ EUR� WURqGDQW p Yq JHQHLQ
.DHU DP HXV FKHxFKLx EUR� WURDGDQW H YH] JDQLQ �
1H KRXLHQ PHQ PRQHW� S¶HP HV DONHQW NDYHW
1H RXLHQ PDQ PRQHW� SD¶P HXV HONHQW NDYHW
(Q ,QL]HQ JDHU�PHQ� NHU ELKDQ KDQD�HW�
$Q (QH]HQQ JDHU�PDx� NHU ELKDQ DQDYHW�
+XL KHP NLQ� PDU NDUHW� KXL H KHO PH VHNRXU �
&¶KZL KHSNHQ� PDU NDUHW� F¶KZL D F¶KHOO PD VLNRXU �
0HV� PDU QH YHQQHW NHW� GRK SL� HP ERX UHNRXU"
0HV� PDU QD YHQQHW NHW� GRX]K SLY DP ER ULNRXU"
5HLW NRQIRUW G¶HP KDORQ� QH \RX NHW GLpV G¶RK �
5HLW NRxIRUW GH¶P F¶KDORQ� QD YR NHW GLDHV GHRF¶K
(U JXLU EHDK H JODVNDQ H ]RX p GDOK JHQRK �
$U JZLU EHXF¶K D JODVNDQ D ]R H GDOF¶K JDQHRF¶K �
3p� PDU QH YHQQHW NHW GRK�RQ NHPpU WUXKp�
3H� PDU QD YHQQHW NHW GRX]KRQ NHPHU WUXH]�
'LVNRHLW SHWUD H KUHLQ HLW DFKL� PHP EXKp�
'LVNRXH¶LW SHWUD D ULQ HLW HFKX PDP EXKH]�
+D ULQNHLQ H KUDQ KRDK VNXLOOHLQ SDXG D ]DUHX"
+D UDQNLx D UDQ F¶KRD]K VNXLOKLx SDRW D ]DHUR�"
1H KXpOHLQ Pp ELNLQ DFKLPDQW G¶HP IRpQLHX"
1H ZHOLQ�PH ELNHQ HFKXPDQW GD¶P IRDQLR�"
+D PH YHKq JHW 'RXp NRQGDxQHW GH YL�HLQ
+D PH ¶YHKH JDQW 'RXH NRQGDRQHW GD YHYLx
(Q XQ DQNLQ GDOKDSO� KD FKRP KHPE HU KHUHLQ"
(Q XQ DQNHQ GDOF¶KDEO� KD FKRP KHS HU F¶KDULx"
1HUK HUEHW Q¶HP HV PXL � PH KDORQ GLKXLJHW
1HU]K HUEHW QD¶P HXV PXL � PD F¶KDORQ GLYLJHW
1¶KHO NHW PXL GRXJ Kp VDP PDU QH Yq VHNRXUHW�
1¶KHOO NHW PXL GRXJ KH VDPP PDU QD YH] VLNRXUHW�
$ RO P¶pQHEHULRQ GHLW EHDQ G¶HP GLMDEHLQ �
$ KROO P¶HQHERXULRQ GHXLW EXDQ GD¶P GLMDEOLx��

0DU QH YL�DQ HXUXV� QH YHQQDQ PXL EL�HLQ���
0DU QD YHYDQ H�UXV� QD YHQQDQ PXL EHYLx���

��DU¶EDW DP HXV UHGHN � G¶DU VNRXHULHNDHU GD UHL]KHNDDW DU VNULG HYHO�PDx ]DUDEDW ¶P HXV UHGHW]� GLRX]K
H F¶KRDQW���

��P¶pQHERXULRQ � %U(� µpQHEHULRQ¶ ]R OLHVWHU µpQHERXU¶� Q¶HXV �ۑ� DPDx H�OHF¶K �X� PHW R YH]Dx P¶HR
GLERXH] DU YRXH]KLDGHQQ�

GHXLW� EXDQ � EHS D YRXH]KLDGHQQ KHSNHQ DPDx�

��



*:,/+20� 3DWHU DO /DERXUHU
�/HYU DO /DERXUHU� OG�������

2 7DG NDUDQWH]XV D FKRP H OHLQ DQ 1HxY�
/DRVNHW XU VHOO GD JRXH]K jU KR NDH]K EXJDOH�
5HLx D UHDPS PLO EHQQR]K G¶KRF¶K DQY GRXD KD VDQWHO �
5D YR VDQWHODHW F¶KRD]K GUH KRU EXKH] ILGHO�
6DYHW KR URXDQWHOH]K H NUHL] KRU F¶KDORQR��
&¶KZL D YR PHVWU KRU F¶KRUI KD URXH KRQ HQHR� �
0HQQLx D UHDPS SHSUHG JREHU KR SRORQWH]
+D VHQWLx jU DQ GRXDU� HO PD VHQWHU HQ 1HY�
'¶KRU F¶KRUI KD G¶KRQ HQH� URLW EHPGH] R EHYDxV
+DJ HO PD SDUGRQDPS� SDUGRQHW KRQ RIDxV�
$U EHG� HU F¶KLJ� DQ GLDRXO D YHQQ KRU F¶KROO EHPGH]�
2 � JRXDUQHW�QL GRXWH H�SDG KDOO KRU EXKH]�

.DQHQQ GD QR]

( WHX DQ QR] WHxYDO� DQ KHRO D ]R NX]KHW�
+DJ HQ XQ KHUUDGLJ� DQ GHL] ]R WUHPHQHW �
(YHO�VH HO XU VNHXG H WUHPHQ KRU EXKH] �
0HW QH VRxMDPS NHW NDO] HQ KRQ GLZH]KDx GHL]�

$U PDUY� DU MXMDPDQW� KDJ DQ HWHUQLWH
$ ]HX D ED]R� EUDV KDJ D GRVWD EHPGH]�
+H Q¶HP ]DOF¶KDPS NHW SUHVW G¶XU MXMDPDQW NHU JDUY
$ YR UHW GLPS WUHPHQ NHQWL]K DU�OHUF¶K HU PDUY�

$ SDQ GHXKH DU MXM HQ QR]�PDx G¶KRU JDOYLx�
'LUDN H ]DRXODJDG SHQDRV HQ HP ]LVNRXH¶Lx"
*URQQHW D EHF¶KHGR�� HU EUDVDx ORUF¶K KD VSRQW�
'¶H GDPDOODVLRQR� SHQDRV JHOOHW UHVSRQW"

(Q GHYH]K�PH VLZD]K ¶OLHV KRQ HXV SHF¶KHW�
0HW 'RXH KRU SDUGRQR PDU KRU JZHO JODF¶KDUHW �
*DQW XU JDORQ EHX]HW HQ XU PRU D F¶KODF¶KDU
*ZDOF¶KDPS HQWD EUHPDx KRU IDRWR� JDQW KRQ GDHU�� �O��

R
�� GDHU � VNULYHW µGDU¶ � NU%U� GD]U � HQ HVNHPP� NY� %U(� µDUqU¶  DUDU� NUHU� DUD]U�

��



3rU /$25$f6 � 6RQHQQR� DU SUDGHLHU� ���

� � 3DRWU� PDQ HF¶K HW GUH DU SUDGR�"
� � 3ODF¶K� HF¶K DQ SHOO�SHOO GD JODVN EOHXxY
� � $U SDRXUNDH]K� Hx D \D GX�KRQW
� 'D JODVN EOHXxY KD QH RXH] NHW ¶Q¶Rx
� 1H RXH] NHW ¶Q¶Rx HF¶K HXV WRVWLN�
� 7RVWLN WUD PHP� GLY UR]HQQLJ�
� ¶&¶K HXV WRVWLN WUD GLY UR]HQQLJ�
� .RFKHW GRXWRx VXU XQ WDPPLJ�
� 0HW Hx Q¶KHOOH GLYL]Lx PHQ

�� (PD NRFKHW DQ QLY UR]HQQ�
�� ( PDQ DQ HP JX]K WUR�KD�WUR
�� 5R]HQQLJR� EUDYDx DU YUR�
�� 1HQG HXV SHFKDxV QHPHW PD PDPP
�� ¶'HXV LQW JZHOHW � DONHQW PH ¶YDP�
�� 0D QD F¶KHOO NHW ¶Q¶Rx GLYL]Lx
�� (PDQW WRVWLN� HPDQW JDQLQ�
�� %RXW D ]R JDQLQ GLY UR]HQQ
�� $ VWUHZ PXLRF¶K HLW XU YOHXxYHQQ
�� (LW XU YOHXxYHQQ EHQQDN DUDOO
�� *RXVW F¶KZHN� SDQG RQ H WHYHUUDO�
�� 1D JOHYH] NHW ¶WD� PD PLJQRQLJ�
�� ,QW D JDUKH� ¶QLY UR]HQQLJ�
�� %RXW HWUH GD ]DRX]RUQLJR��
�� )ORXULNDHW JDQWH GRXVLJR��
�� 6HODRX HQWD� PD PLJQRQLJ�
�� ,QW D JDUKH�¶QLY UR]HQQLJ�
�� 0D YHV SHHUHG H NOHYHW IHY
�� 2 JRXVW� DU F¶KRXVW NHQ F¶KZHN D VWUHZ
�� 7UR�KD�WUR� SHS XQDQ DQ¶H
�� (O GLY UR]HQQ H NUHL] PL] 0DH�

� � �

��



1RWHQQR�

��� � NORWHQQ HQ �ܷݞ� H %U(�
� � �J�RXH] � YHUE JRXW� � X� ( %U(� H NDYHU GLY IXUP JRXH] �JZL� KD JRDU

�JRࡪ HU���
��� � ¶Q¶Rx � �� � DQ¶H � VWXPPR� HPJXU]KHW HYLW DQH]KRx� DQH]KH�
� � PHP  PHPHV� ]RNHQ SH KHYHOHS�
� � NRFKHW � YHUE NRFKLx � NRXVNHW HQ H VDY� KHS ERXW JRXUYH]HW�
�� � DQ QLY � �� � µQLY  DQ GLY � NHPPDGXU�IUL� PLUHW HU JHULHQQR� µDQ

QDRX� DQ QLY¶ H %U($� � .Y� DQ QHQ  DQ GHQ� DQ QRU���
�� � SHFKDxV � HU VNULG µSHUFKDQM¶  HPLFKDxV � NY� %U7� SLFKRxV�
�� � PH ¶YDP � DU YHUE EDPLx DQ KLQL HR�
�� � IHY  VSLV � HQ GHVWHQQ µILjX¶�

�� R ��

��



*28/9(1 3(11$2'

$1 1,9(5 *5$0$'(*(/

( %5(=+21(*

2� 'LZDU OHYH]RQ DO ODWLQ� KD OHYH]RQ DU F¶KUDPDGHJRXULRQ HXV DU &¶KRUQ{J D JHPHUDV
GD EDWURP IUDPPDGXU DO ODWLQ� H] HXU WHFKHW GD JUHGLx GDOF¶KPDW H] HXV GDRX QLYHU JUD�
PDGHJHO GLD]H] HYLW DQ KROO \H]KR� � DQ XQDQGHU KDJ DO OLHVWHU� HOH]H DQ HLO UXPPDG R
WDYHLx G¶XU JHU RF¶K DURXH]LDx XQ HUJRUDG KHSNHQ� KDJ HJLOH XU JHU RF¶K DURXH]LDx OLHV HU�
JRUDG� 1¶HR NHW UHW PRQW SHOO JDQW VWXGL DU \H]KR� NODVHO �JUHVLDQHJ� KHQLQGLHJ� GD VNRXHU�
HYLW PHU]KRXW HQGHR H] RD XQ QLYHU DOO� NHQ SRXH]XV DOO XU PDUH YRH GD QHEHXWDx� D UHHU
DQ GDRXGHU DQH]KDx� KDJ Hx R WDYHLx GD F¶KHULR� RF¶K DURXH]LDx GDRX HUJRUDG� (YHO�VH H
WLIRUF¶KHU HQ KHQLQGLHJ � YHGDۦ YHGƗX YHGƗQ YƗ� ]XU 9HGD� GDRX 9HGD SH OLHV �RX]KSHQQ
GDRX� 9HGD �DNX]DWLY�] �VO� :+,71(<� 6DQVNULW *UDPPDU� &DPEULGJH� �0DV�� �����
��� � H JUHVLDQHJ� DQ HQHEDGXU HWUH OyJRV� OyJǀ� �yJRL ]XU JHU� GDRX F¶KHU� OLHV JHU] ]R
DQDYH]HW PDW LYH]� (�NLFKHQ DQ GDRXGHU HU VWHU VWUL]K SH F¶KRD]K ]GDRXGHU JUDPDGHJHO]�
H UDQNHU REHU DQY HXV D YH] DQYHW D�ZH]KLR� ]GDRXGHU QDWXUHO] SH UHHOGHU� R WDYHLx GD
GUDR� NRQWHW GDRX�KD�GDRX GUH UHR� HQ QDWXU� GD VNRXHU *U� RSKWKDOP۸
]GDRXODJDG]� NKHƭUH ]GDRXDUQ]� D JDYHU LYH] HQ KHQLQGLHJ � DN܈Ư ]GDRXODJDG]� KDVWDX
]GDRXDUQ]� ( JUHVLDQHJ KDJ HQ KHQLQGLHJ� HYHO H PHXU D \H]K DOO� Q¶HXV GLIRUF¶K IXUPHO
HEHW HWUH DQ GDRXGHU KDJ DU UHHOGHU� KRJHQ HU \H]KR� WRNDUHN GD QHEHXWDx �UHWHU� KD
NRUQRJWRNDUHJ� SH� HYHO D OHYHUHU F¶KRD]K DJQLHJ KD NRXWFKLHJ�� DQH]KH \H]KR� LQGH]�
HXURSHN NRP]HW HWUH DU �W KDJ DQ ��W NWYG� J.� HQ 7XUNHVWDQ� H WLIRUF¶KHU PDW DU UHHOGHU
GLRX]K DQ GDRXGHU� VN� 7R.� HN ]ODJDG]� HĞDQH ]GDRXODJDG]� HĞDLx ]OLHV ODJDG]� JDQW
XQ GLEHQQ ��D�QH HYLW DU UHHOGHU QD JDYHU NHW HQ GDRXGHU �GLEHQQHW KHPDx H 7R.� JDQW
�L SH �xF�� VO� .5$86(�7+20$6� 7RFKDULVFKHV (OHPHQWDUEXFK �� +HLGHOEHUJ �����
������ ( NRUQRJWRNDUHJ F¶KRD]K H NDYHU IXUPR� D�]LIRUF¶K HYLW PHUNDx DO OLHVWHUHQQ
�$O� 3OXUDWLY�� GD ODYDURXW HR OLHV WUD GLVWDJ PDW SHS KLQL DQH]KH �KDJ D YR GD JHxYHULDx
GUHV JDQW OLHVWHU DQ XQDQGHUHQQ H EUH]KRQHJ�� VN� 7R.� RVW ]WL]� RVWXZD ]WLH]]� RVWXZDL�
ZHQWD ]WLH] GLVWDJ� WLH]HQQR�]� VO� 7RFK (OE� ��� $Q KROO UH R GHXV WDxYDHW XQ WDPPLJ
JUHVLDQHJ D DQDYH] LYH] NHQWDx UHROHQQ DQ HUHDGXUH]K HU JUDPDGHJR� D F¶KL] NR]K � Wj
]} D WUpNKHL ]UHGHN D UD DO ORHQHG] JDQW XU UHQHU HO OLHVWHU QHSUHL]K� KRJHQ DU YHUE HQ
XQDQGHU � GLVNOHULHW H YH] EUHPDx DQ DUYHU�VH JDQW ODYDURXW H] RD XU VWUROOGHU HYLW JZLU�

��



HQ RULQ� HXV DO OLHVWHU QHSUHL]K� VO� 1(,//(7� ,QWURGXFWLRQ j O¶pWXGH FRPSDUDWLYH GHV
ODQJXHV LQGR�HXURSpHQQHV� 8QLYHUVLW\� $ODEDPD�� ����� ���� HOH]H XU JHU R WDYHLx G¶XU
\RF¶KDG WUDR� Q¶HXU NHW HYLW GHQLYHUHQQLx� 0HQHJRPS HQ GLZH]K H] DQDYH]HU \H]KR�� DU
ZRURUDHJ HQ $RVWUDOLD� GD VNRXHU� D ]LVNRXH] XQ WULGHU �0(,//(7�&2+(1� /DQJXHV
GX 0RQGH� 3DULV�� ����� ���� GLVKHxYHO GLRX]K DQ XQDQGHU� DQ GDRXGHU KDJ DO OLHVWHU�

$Q QRWHQQR� EHUU�VH D RD PHQQHW GD ]LVNRXH] KHSNHQ SHJHQ OLHVGRDUH H F¶KHOO
EH]Dx H]WDRODGXU DQ QLYHU JUDPDGHJHO KHUYH] DU \H]KR� KD SHJHQ SHOO H F¶KDOOHU EH]Dx
GLRX]K IUDPP DU \H]KDGXU ODWLQ� +D GUHV� NHPSOH]K WUH HR DQ GRDUH EUH]KRQHN GD H]WHXUHO
DQ QLYHU� $U JZHOODx VWXGLHQQ EHW VDYHW ZDU DU JXGHQQ�VH HR OHYU 3� 75e326� /H 3OXULHO
EUHWRQ� %UHVW ���� � JZDOO ]LJHPSHQQ HR DYDW� WRXHOOHW XQ WDPP JDQW DU UXPPDG NR]K
HYHO HQ GLVNRXH] DQ DQY GLEDEHW� UDN DQ QLYHU HR D VWXGL KD Q¶HR NHW DO OLHVWHU KHSNHQ�
WRXHOOHW NDO] PXLRF¶K JDQW DOEDF¶KHQQR� DQ WHRG\H]KDRXDFK� KRJHQ XU VNULG GLD]H] IRU]K
SHQDRV� UDN DQ KLQL NHQWDx H YRH HYLW PHU]KRXW �SS� ������� SHUJHQ� IUDPPDGXU DQ QLYHU�
$PDx GD KHXO� QH ULQ QHPHW HHXQDDW� KD UHL]KDx GLRX]K UHW� IURXH]K H ODERXU HQ XQ GRDUH
D YR VSOHWXVRF¶K PDUWH]H HYLW DU UH D UD HXV KRU \H]K XU EHQYHJ EXKH]Dx KD Q¶HR NHW XQ
GDQYH] VWXGL KHSNHQ�

R
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�� $Q QLYHUR� H EUH]KRQHJ�
5RHW H YR GD JHQWDx XQ GDROHQQ R WLVNRXH] OHF¶KLDGXU DQ QLYHUR� KDJ DQ GDUHPSUHGR��

NHQHWUH]H� 8U ELU D ]LVNRXH] H WUHPHQHU HXV DQ HLO G¶HJLOH� DO OLQHQQR� GLVSDQ R WLVNRXH]
DU IUDPPDGXU GLD]H]� DO OLQHQQR� VSDQDHQQHN DU IUDPPDGXULR� GHYHUHW �

�
81$1'(5

�
6752//'(5

�
GDRXGHU

� � �
OLHVWHU XQDQGHUHQQ DPVWUROOGHU

�
DGOLHVWHU

/DNDHW KRQ HXV GD ]LD]H] GDRX QLYHU KHSNHQ � DQXQDQGHU �8Q�  �� KDJ DU VWUROOGHU
�VW�  �� � XQ QLYHU GHYHUHW D UHRPS HXV DQ GDRXGHU �GD�  ��� HQ HQHS GD G75e326 �3%
���� D ODND DQH]KDx GD YRQQLYHU� GLZDU OHYH]RQ DU \H]KR� NODVHO PDUWH]H � KRJHQ SD VHOOHU
RX]K IXUPLGLJH]K DQ GDRXGHU H YHU]KHU DQDW Q¶HR QHPHW DQ XQDQGHU EHW VWDJHW GLUD]Dx
GDRX� SH GLY� KHUYH] DU UHL]K��� .HQGHUF¶KHO D UDLPS GD ODYDURXW ]GDRXGHU] HYLW FKRP
KHS GLVSHQQDx DU ERD]LR� HU \H]KDGXUH]K YUH]KRQHN� DQDW HR DYDW H YLMH NDO] UHLVKRF¶K
NRP] HXV UHHOGHU UDN Q¶HXV NHW D ]DRXGHU JUDPDGHJHO H EUH]KRQHJ� D ]]DRXGHU QDWXUHO]
 UHHOGHU QH ODYDURPS NHW�

5RXHVWOHW NHQDQ HR UHL]KLDG 75e326 �3%�������� D URRPS DPDx GD KHXO �HQ XU
YUH]KRQHNDDW DQ DQYLR� GLEDEHW JDQWDx KD UHL]KDx DU VNULWXU GLRX]K UHW� KD� KHUYH] H
VDYERHQW� Q¶HR QD NORN QD SHXUUHL]K �

��.HPHQW�PDx QH GDOY NHW� GLZDU XU VDYERHQW WUHDGHJHO� HYLW DQ KHQLZHU]KRQHJ QDJ DU F¶KHPEUDHJ NUHQQ
]RNHQ� PHW DU EUH]KRQHJ HR D VWXGLHU DPDx� HQW�NHYDGHJHO�

��
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Unanderenn I UNANDER Unanderenn III Unanderenn II Brizhunander

       (U. ster strizh) (U. spisaat) (U. greñvaat)

6          5 1 14 10 15

STROLLDER daouder strollder strollder

7 8 9 4       11 12 16 13

ls. u.I. liester ls. u. III ls. u. II

2

adliester

Gant ar skouerioù-mañ :

1) brec'h, ls. brec'hioù ; troad, ls. treid ; bugel, ls. bugale ;

2) treid, treidoù ; bugale, bugaleoù ; merion, merioned ;

3) brec'h, brec'henn ; to, toenn ; glin, pennglin ;

4) brec'hennoù ha brec'hinier ; toennoù ; pennoù-glin ;

5) dorn, daouarn ; glin, daoulin ; morzhed, divvorzhed ;

6) ed, edenn ; blev, blevenn ; geot, geotenn ;

7) edennoù ; blevennoù ; geotennoù ;

*DQW DU VNRXHULR��PDx �

�� EUHF¶K� OV� EUHF¶KLR� � WURDG� OV� WUHLG � EXJHO� OV� EXJDOH �
�� WUHLG� WUHLGR� � EXJDOH� EXJDOHR� � PHULRQ� PHULRQHG �
�� EUHF¶K� EUHF¶KHQQ � WR� WRHQQ � JOLQ� SHQQJOLQ �
�� EUHF¶KHQQR� KD EUHF¶KLQLHU � WRHQQR� � SHQQR��JOLQ �
�� GRUQ� GDRXDUQ � JOLQ� GDRXOLQ � PRU]KHG� GLYYRU]KHG �
�� HG� HGHQQ � EOHY� EOHYHQQ � JHRW� JHRWHQQ �
�� HGHQQR� � EOHYHQQR� � JHRWHQQR� �
�� HGR� � EOHYLR� � EUX]XQR� � VNXELRQR� �
�� GDRXDUQR� � GDRXOLQR� KD GDRXOLQLHU � GLYVNRXDUQR� �
��� SHQQGDRXOLQ � GLYYRU]KHGHQQ �
��� SHVNHGHQQ � WULGLHQQ � JZHQQLOLHQQ � ORHUDRXHQQ �
��� VWHUHGHQQ �
��� JZHQQLOL �XQ�� � WULGL �XQ�� �
��� GOX]K �KHUYH]Dx � GLZLU � GLZDU X� ,, GOX]KHQQ� KRPDx GLZDU XQ GOX]K� �
��� PHULRQ � ORJRG � VWHUHG � �GLZLU�
��� SHQQGDRXOLQLHU KD SHQQGDRXOLQR� � VWHUHGHQQR� �

��



'UH YUDV H F¶KDOOHU UHQNDx H VNRXHUHQQR�� GLEDEHW PDW SHXUOLHVDx� HU UHL]KLDG EHW
NLQQLJHW JDQLPS � HQ XU ]DYHLx G¶KRQ WDROHQQ H] DURXH]LLPS JDQW ��� GD VNRXHU� DQ WUHPHQ
HXV DQ XQDQGHU ��� GD¶O OLHVWHU ���� $U JHULR� KRQ HXV JUDHW JDQWH ]R DU JHULR� ERDV SH GRVW
�.(59(//$ � QLYHU�GDRX �  GDRXGHU�� HLOOLHVWHU �  DGOLHVWHU�� DQY�VWUROO �  VWUROOGHU���
QHPHW H UHRPS JDQW DPVWUROOGHU ��  DV��� HYLW DURXH]LDx ]OLHVWHU GUH YUDV] .(59(//$
�<%% ������� R F¶KRX]RXW HUYDW H] HXV� HYLW JZLU� DGOLHVWHULR� DQH]KH HQ RULQ HYLW ORG �VN�
�HLHU I �RZ�MHU�� K�D��� PHW Q¶LQW NHW NOHYHW NHQ HYHO DGOLHVWHULR� KD VDYHW LQW UDJ�HHXQ GLZDU
DU VWUROOGHU D�ZH]KLR�� GD JHxYHULDx RXWDx RX]KSHQQ� H�NHxYHU VWHU� NHQWRF¶K HJHW JDQW
DO OLHVWHU� R WDYHLx� QHNHW GD HUJRUDGR� GLQLYHUDGXV HQW�QDWXUHO HYHO DU VWUROOGHU� KROWHQ GD
HUJRUDGR� QLYHUDGXV PHW UH YUDV R QLYHU HYLW EH]Dx QLYHUHW DHV HYHO D UD DO OLHVWHU � XU
PHQL VWUROOGHU JZDQ H] HXV DQH]KDx� KDJ DF¶KDQQ DQ DQY D DPVWUROOGHU URHW GH]KDx�

6HWX DU VNRXHULR� URHW JDQW 75e326 UHQNHW KHUYH] KRQ WDROHQQ �

�� � GRUQ� GDRXDUQ � GDRXOLQ � PRU]KHG� GLYYRU]KHG �
�� � EUHF¶K� EUHF¶KLR� � WURDG� WUHLG � EXJHO� EXJDOH �
�� � EUHF¶K� EUHF¶KHQQ � WR� WRHQQ � JOLQ� SHQQ�JOLQ � GDxYDG� SHQQ�GDxYDG �
�� � SDUN� SDUNHLHU � NOH]H� NOH]HLHU � JZHQQHO� JZHQQLOL �
�� � VWHU� VWHUHG � GOX]K� GOX]KHG �
�� � HG� HGHQQ � EOHY� EOHYHQQ � JHRW� JHRWHQQ �
�� � HG� HGHLHU � JHRW� JHRWHLHU �
�� � GDRXDUQ� GDRXDUQR� � GDRXOLQ� GDRXOLQR� � GLYVNRXDUQ� GLYVNRXDUQR� �
�� � GDRXOLQ� SHQQGDRXOLQ � GLYYRU]KHG� GLYYRU]KHGHQQ �
�� � GDRXOLQ� GDRXOLQLHU �
�� � SHVNHG� SHVNHGHQQ � ORHUR�� ORHUDRXHQQ � GHxYHG� SHQQ�GHxYHG �
�� � WUHLG� WUHLGR� � EXJDOH� EXJDOHR� � URxVHHG� URxVHHGR� � PHULRQ� PHULRQHG �
�� � HGHQQ� HGHQQR� � EOHYHQQ� EOHYHQQR� � JHRWHQQ� �R� � EUHF¶KHQQ� �R� WRHQQ� �

R� � SHQQ�JOLQ� SHQQR��JOLQ � SHQQGDRXOLQ� SHQQGDRXOLQR� � VWHUHGHQQ� �R� �
�� � SOXVNHQQ� SOXVNDG � NORUHQQ� NORUDG � JZH]HQQ� JZH]LQLHU � SHQQGDRXOLQ�

SHQQGDRXOLQLHU �
�� � JZHQQLOL� JZHQQLOLHQQ � WULGL� WULGLHQQ �

2X]KSHQQ DU VDYDGXULR��VH H UDQNHU PHQHJLx ��� D JDYHU WHRG\H]KR� ]R KDJ D
ODND GD XQDQGHU DU SH]K ]R� HYLW JZLU� XQ DPVWUROOGHU � DU VNRXHUHQQ EHQQDx� R YH]Dx PD
WUHPHQDV GD YDW HU \H]K OHQQHN� ]R �

�� � JZHQQLOL �DV� KRJRV GLDQDY KL]LY� *,% ������ JZHQQLOL �XQ�� �

2XWL H F¶KHOOHU VWDJDx WULGL� DUYHUHW HQ XQDQGHU D�ZH]KLR�� KD GOX]K� HQ WHRG\H]KR�
]R� GLZDU VW� GOX]K �Q¶HR NHW �� � �� HYHO PD ODYDU 75e326� KRJHQ �� KHSNHQ��

+HUYH] 75e326 LYH] KRU EHIH �� �HOH]H XQDQGHUHQQ ,,ĺ VWUROOGHU�� HU VNRXHULR��
PDx � PHULRQHQQ� PHULRQ � ORJRGHQQ� ORJRG � VWHUHGHQQ� VWHUHG� 0HW� VHWX DQ GDROHQQ
ZLULRQ �

�� � PHU� PHULRQ � ORJ� ORJRG � VWHU� VWHUHG �
�� � VWHU� VWHUHQQ �

��



�� � PHULRQ� �HQQ � ORJRG� �HQQ � VWHUHG� �HQQ �
�� � PHULRQHQQ� �HG � ORJRGHQQ� �HG � VWHUHGHQQ� �R� � VWHUHQQ� �R��
+HxYHOGUD� HYLW D VHOO RX]K JZHQQHO� KRQ HXV DQ GDROHQQPDx �
�� � JZHQQHO� JZHQQLOL �
�� � JZHQQLOL� JZHQQLOLHQQ � � �� � JZHQQLOLHQQHG
�� � JZHQQHO� JZHQQHOHDQ � � �� � JZHQQHOHQQHG
�� � JZHQQLOL� JZHQQLOL � � �� � JZHQQLOLHG

�� 7DOYRXGHJH]K DU IXUPDGXULR��
1¶RPS NHW H VRxM GD UHLx DPDx GD KHXO XU UROO HXV DQ GLEHQQR� DUYHUHW HYLW VHYHO

DQ QLYHUR� � NDYHW H YR HU \H]KDGXULR� ERDV� KLQL .(59(//$ SHUJHQ �<%% ��������
KDJ HU JHULDGXULR� �*,% SHUJHQ� PHW LYH] *0% (51$8/7�� .UHQQDx KD UHVLVDx D IHOOIH
GLPS DU SH]K D VNULYH 75e326 HQ H 3%� +HXOLDx D UDLPS KRQ QLYHUDGXU URHW D�]LRF¶K�
�� � XQDQGHU�GDRXGHU� (YHO KRQ HXV ODYDUHW HQGHR� XU UHHOGHU HR DQ ]GDRXGHU] EUH]KRQHN�
QD YH] DUYHUHW QHPHW HYLW ]ORGHQQR� DU F¶KRUI NHPHUHW GDRX�KD�GDRX] �<(% ����� 8U JX�
GHQQLJ D VNULYDGXU H] HXV D�ZH]KLR� SD YH] EHQHO DU JHU� KDJ Hx R NUHJLx JDQW �E� SH �P�
VN� EUHF¶K� GD� GLYUHF¶K SH GLYYUHF¶K � PRU]KHG� GD� GLYRU]KHG SH GLYYRU]KHG� 7HFKHW H
YH]HU EUHPDx GD FKRP KHS GDRXDDW DU Y �VO� <%%� *,%�� PHW PHXU D KLQL D UD LYH] JDQW
�YY� � KDJ HU VNULYDGXU ./7� HYHO HQ KLQL KHQYRD]HO D 9UR�(UHJ H VNULYHG D�OLHV�WUH µGLRXY�
¶ KD µGL�Y�¶� VN� µGL�RX�YRU]HG¶ �%51$8/7� *%* ����� µGL�YUpK� GLYUpK¶ �(51$8/7�
'%9 ���� 6NODHURF¶K H F¶KDOOIH EH]Dx PDUWH]H NHQGHUF¶KHO GD VNULYDx �YY� KD GLYVNRXDUQ
NHQWRF¶K HJHW GLVNRXDUQ�

�� � XQDQGHU�OLHVWHU� 1HPHXU D HYH]KLDGHQQ H] HXV GD REHU DPDx� QHPHW HYLW D VHOO RX]K
DO OLHVWHULR� GLDEDU]K� 'D VNRXHU H] HXV DVNRUQ� OV� HVNHUQ KDJ DVNRUQLR� � HUY� LV� LUYL
KDJ HUYLR� � EHVNHOO� DV� ELVNLOOL KD EHVNHOOR�� K�D� 8Q HYH]KLDGHQQ D�ERXH] D YRH JUDHW
3% �� SHUJHQ� R WLVNRXH] H WHQQH DO OLHVWHU GLDEDU]K� GDPJX]KHW HQQDx PXL SH YXL IXUP
GLD]H] DU JHU� GD YH]Dx DUYHUHW JDQW XU VWHU GLVSLVRF¶K � HQHELx D UHHU HYHO�KHQQ � ELVNLOOL
Q¶LQW NHW DHV GD DUDW � � GHXW HR JDQLW EHVNHOOR� HU SDUN� 0HU]KRXW D UHHU H VWDJHU �L DOLHV
RX]K DO OLHVWHULR� GLDEDU]K� HOH]H GUHV XQDQ HXV D]RQR� DQ DPVWUROOGHULR� � VHWX SHUDN
H NDY GLPS H] HR JZHOO VHOORXW� HQW�SOHXVWUHN� RX]K DQ KROO ]OLHVWHULR� GLDEDU]K] HYHO
DPVWUROOGHULR�� VDYHW KHUYH] ���

�� � XQDQGHU�XQDQGHUHQQ� 6RXH]KXV HR� GD JHQWDx SHQQ� VDYLGLJH]K XQ XQDQGHUHQQ
GLZDU XQ XQDQGHU� KDJ HYLW JZLU� HU JHULDGXULR�� *,% GD VNRXHU� H VHOOHU RX]K EUHF¶KHQQ
HYHO RX]K XU JHU GHYHUHW HXV EUHF¶K KD Q¶HR NHW XU IXUP GD YUHF¶K� PHW Q¶HXV DUYDU HEHW
HPDx DU JZLU JDQW 75e326 SD UD XQ XQDQGHUHQQ HXV EUHF¶KHQQ� DQ ]XQDQGHUHQQ�VSLVDDW]
�*O� ]VLQJXODWLI G¶DOORQJHPHQW]�� ],O VHPEOH VXUWRXW IRUPp SRXU DOORQJHU OH VLQJXOLHU� OXL
GRQQHU SOXV GH FRQVLVWDQFH� HW � � GRQQHU XQ FDUDFWqUH SOXV FRQFUHW j O¶REMHW GpVLJQp]�
3% ���� .HxYHULDx HYHO�VH � WR� WRHQQ � OHG� ORGHQQ � GDxYDG� SHQQ�GDxYDG� GDxYDGHQQ�
ORHQ�GDxYDG �KHUYH] DO �HF¶KLR� � R ]UL UHL]K�WUH H�NHxYHU LMLQ DU \H]K� � WRU]KHOO �SRWDLOK��
WRU]KHOOHQQ � JOLQ� SHQQ�JOLQ� K�D� $U SH]K D ODNDDV GD JUHGLx H] RD DPDx JHULR� GLVKHxYHO�
H] HR PRDUYDW H YH] VDYHW OLHVWHULR�� KHUYH] ��� GLZDU DQ XQDQGHUHQQR��VSLVDDW� NHQ H]
HXV� GD VNRXHU� ORG� �R� H�NLFKHQ ORGHQQ� �R��

��



�� � XQDQGHU�DPVWUROOGHU� *DQW DU VDYDGXU�VH H WUHPHQHU HXV XQ XQDQHQQ G¶XQ QLYHU
GLUHVLV� PHW VSLVDGXV D GUDR�� VN� SDUN� SDUNHLHU � HUY� LUYL � K�D� 6DYHW LQW SHXUOLHVDx GUH
VWDJDx �HLHU SH �L RX]K DQ XQDQGHU �NRQWDPPHW SH JHW� KDJ D�ZDOF¶K H YR GDYHLx GD <(%
��� �]OLHVWHULR� GUH YUDV] .(59(//$� PD NDYIHU XU UROO HXV DU UH EHQQDx DQH]KH � VO�
LYH] S� ��� ]DQYLR� ORHQHG]� 6RXWLO H F¶KHOO EH]Dx DQ GLIRUF¶K HWUH OLHVWHULR� HQ �L DQ DQ�
YLR� ORHQHG� VDYHW JDQW NRQWDPPDGXU DU SHQQJHI KDJ DQ DPVWUROOGHULR�� VO� DU VNRXHUHQQ
URHW JDQW 75e326 3% ��� � GHRPS HU�PDH]� DU PHUF¶KHG�PDx ]R R UDJDFKLx JZDVKRF¶K
HYLW EUDQHLHU VRW� JDQW DQ HYH]KLDGHQQ � ]DQ GHQ D JRP]H HYHO�VH QD DQDYH]H PRDUYDW GD
OLHVWHU GD YUDQ QHPHW DO OV� HQ �L� EULQL HYLW UHLx GD VRxM EULQL QLYHUXV� ERX]DUXV� H NURXDV�
GLZDU DQ XQDQGHU DO OLHVWHU EUDQHLHU D YRH DQDW H VWHU� UDNWDO� HYLW DQ KROO� � � $O ORVWJHU
�HLHU� HQ GHXV WL]KHW EH]Dx GLRXWDx H�XQDQ� D ]HJDV NHDO XQ QLYHU EUDV�WUH D HUJRUDGR�� D
F¶KHOO EH]Dx D�VWUHZ� GL]XU]K� HQ HQHS GD¶U SH]K D F¶KRDUYH] JDQW DU VWUROOGHULR� HYHO VWHU
� �� /DYDURXW D UD 75e326 LYH]� H] HR GHXW DO OLHVWHULR� HHXQ HYHO UHLHU� NOHLHU GD YH]Dx
KHxYHO R VWHU RX]K KLQL DQ DPVWUROOGHULR�� NHQ H] HXV EHW NURXHW OLHVWHULR� VWULVKRF¶K HYHO
URF¶KLR�� NORF¶KLR�� (PDx DU EUH]KRQHJ R NURXLx HYHO�VH� WDPP�KD�WDPP� XU UXPPDG
QLYHUHO QHYH] VSOHWXV�NHQDx�

�� � VWUROOGHU�OLHVWHU� 3HU]K NHQWDx DU JHULR��VWUROO ]R DURXH]LDx HUJRUDGR� ]D ]LVNRXH]
EH]Dx XU \RF¶K GLVSLV� GLDHV PHU]KRXW HQQL DQ XQDQHQQR�] �3% ����� (YHO�VH� GD VNRXHU�
DU VWHU HQ RDEO � KRJHQ� PDU WDRODQ YD HYH]K RX]K XU F¶KRUQ HQ RDEO� ODNRPS ZDU�]X
DQ $U]K� H ZHOLQ VWHUHG� HOH]H XQ WHVNDG QLYHUDGXV H�EDU]K WHVNDG GLQLYHUDGXV DU VWHU�
$F¶KDQQ H NRPSUHQHU H F¶KHOO EH]Dx NDYHW XO OLHVWHU GLZDU XU VWUROOGHU� +HxYHOGUD SD VHO�
ODQ RX]K XU RXHQQ D ORHQHG ]Q¶R GHXV NHW D EHUVRQHOH]K KLQLHQQHO]HYHO DQ GOX]K� H F¶KHOOLQ
NRP] LYH] HXV DQ GOX]KHG D ZHODQ HQ RJOHQQ�PDx� D HQHELQ LYH] RX]K DQ GOX]KHQQ D ]H�
EUDQ D�GRXH]K DQ GOX]KHQQR� ¶P HXV SHVNHWDHW XQ HXUYH]K ]R� $Q HQHELH]K HWUH VWUROOGHU
KD OLHVWHU GLZDU VWUROOGHU� ]R DQ KLQL D YHU]KHU HWUH XQ WHVNDG GLQLYHUDGXV KDJ XQ WHVNDG
GHQLYHUDGXV QD SHJHQ EUDV H YH�

�� VWUROOGHU�XQDQGHUHQQ� $U IXUPDGXU�VH D ODND GD GUHPHQ HXV DU \RF¶K GD¶Q XQDQHQQ�
KD 75e326 D UD ]XQDQGHUHQQ , �VWUL]K�] HXV DQ GLVRF¶K� 5H DQDYH]HW HR HYLW QD YR NHW
SRXH]HW RX]KSHQQZDUQH]KL� 'D VNRXHU� D�GRXH] KROO VWHU DQ RDEO H VHOODQ RX]K XU VWHUHQQ�
9HJD GD VNRXHU� SH RX]K 6WHUHQQ DQ QR]�

�� � VWUROOGHU�DPVWUROOGHU� $PDx H WUHPHQHU� HYHO PHQHJHW JDQW �� D�]LRF¶K� HXV DU
\RF¶K GLVSLV G¶XU \RF¶KDG HUJRUDGR�� GLKHQLYHUDGXV� D�VWUHZ� GL]XU]K� NDO] UHVLVRF¶K DYDW �
VN� DQ HG� DQH]KH XU RXHQQ EODQW� KRJHQ HGHLHU� SDUNHLHU D JDYHU HG HQQH � GLDHV H YH GLQ
NRQWDx SHW HGHQQ H] HXV HQ HGHLHU�VH� � KD KLU � � PHW� GLRX]K UHW� QH YH NHW HQ WX�DOO GD¶P
JDOORXG� WUD Q¶HXV VWHU HEHW D JRP] D JRQWDx DQ HG�

�� � GDRXGHU�OLHVWHU� $QDYH]HWPDW HR LYH] WDOYRXGHJH]K OLHVWHU DQ GDRXGHU� KDJ D�ZDOF¶K
H YR PHQHJLx IUD]HQQ <RXHQQ '5(=(1 �D JDYHU <%% ���� � Q¶HPDx NHW DU F¶KL] JDQW
DU UH UX] ODNDDW R GDRXDUQ H GDRXDUQLR� DU UH ZHQQ�

�� � GDRXGHU�XQDQGHUHQQ� 6HOOHW H YH] DOLHV RX]K ORGHQQR� NHPSDU]KHN DU F¶KRUI HYHO
XQ WHVNDG D F¶KDOOHU PRQW DQH]KDx GD¶Q XQDQHQQ � KRPDx QHX]H D YR DURXH]LHW JDQW

��



DQ XQDQGHUHQQ� ]XQDQGHUHQQ ,,] SH ]XQDQGHUHQQ�JUHxYDDW] JRXH] GD G75e326 �3%
���KK� ����� *O� ]VLQJXODWLI GH UHQIRUFHPHQW] � GD VNRXHU SHQQGDRXOLQ R WDOYRXW ]XQDQ
HXV YD GDRXOLQ]� SH F¶KRD]K GLYYRU]KHGHQQ� 1¶HR NHW VWDQN� HYLW JZLU� DUYHU DQ XQDQ�
GHUHQQ GLZDU DQ GDRXGHU� PHW UHL]K HR KD VSOHWXV HYLW SRXH]Dx ZDU ]XQDQ HXV DQ GDRX]�

�� � GDRXGHU�DPVWUROOGHU� 1HEHXWRF¶K VWDQN HR F¶KRD]K� PHW HQHELx D F¶KDOOHU GDRXOLQ�
LHU R YHUNDx XQ QLYHU GLUHVLV KD EUDV RX]K GDRXOLQLR�� �6O� 3% ��� Q� ���

�� � OLHVWHU�XQDQGHUHQQ� 8Q XQDQGHUHQQ�JUHxYDDW KRQ HXV� DPDx� HYHO H �� � VDYHW H
YH] HYHO DQ XQDQGHUHQQ ]HU VWHU VWUL]K] KRQ HXV JZHOHW H �� KDJ DQ XQDQGHUHQQ�VSLVDDW H
�� � XKHORF¶K KRQ HXV JZHOHW DQ GLIRUF¶K HWUH VWHU KD VWHUHG � KHxYHOGUD� H YR GLIRUF¶KHW
LYH] HWUH VWHUHQQ �XQDQ HXV DU VWHU� KD VWHUHGHQQ �XQDQ HXV DU VWHUHG� � 8U ID]L HR ODNDDW
GD JHQVWHU ULN DU JHULR��PDx� GLVKHxYHO NUHQQ GUH R RULQ � GLZDU DU F¶KHPPHVN HWUH]H�
DQ HLO JHU HQ GHXV DUJDVHW HJLOH HO OHF¶K�PDx�OHF¶K �VO� $/%% ���¶�� (QHEHW H YR LYH]
SHQQ�GDxYDG KD SHQQ�GHxYHG� DQ HLO KDJ HJLOH R YHUNDx XQ XQDQHQQ� R UHVLVDx XQDQGHG
XO ORHQ DPDx� R WLEDE H�WRXH] XU F¶KUH DKRQW� 6RXWLO H F¶KHOOR KDxYDORXW PRDUYDW GD QHE
]R ERDV GLRX]K DU UXPPDGR� NODVHO� PHW XQDQ HXV SHU]KLR� KRU \H]K H] HXV DPDx D YH
GLERHOO H OH]HO H IUDRVW�

�� � OLHVWHU�DGOLHVWHU� /LHVGRDUH H F¶KHOO EH]Dx NHIULGL XQ DGOLHVWHU H�NHxYHU DO OLHVWHU
HHXQ � PHXU D ZH]K Q¶HR QHPHW XQ DGIXUP GD¶O OLHVWHU� HYHO HU VNRXHUHQQ JUHQQYUH]KRQHN
DQDYH]HW PDW � SUHxYHGR� �ERHW GDQ SUHXHGRX0� ���� ���� Q¶HPDx DPDx QHPHW HYLW GH�
JDV XQ HQNORWHQQ HQ �HG�� 'LIRUF¶KHW HR EHW DU VWHU DOLHV DYDW� HYLW GLVNRXH] XU VWUROODG D
HUJRUDGR� GLVNRXH]HW JDQW DO OLHVWHU� VN� EXJDOHR� ]EDQGHQQR� D YXJDOH] �VO� (51$8/7�
*%* ��� � GLEDRW LYH] H] HXV NHUHQWLH]K HWUH DQ DGOLHVWHU KDJ DQ DPVWUROOGHU DQDW HR HQGHR
HYLW DQ DPVWUROOGHULR� HQ �HLHU� %U(� ¶�H�LHU¶ HXV ��RZ� � �MHU�� KRJHQ LYH] HYLW DGOLHVWH�
ULR� HYHO PHUF¶KHGR� �*%* ����� (YLW JHULR� ]R� HQ HQHS H F¶KHOO PHUNDx VWUROODGR�
QLYHUDGXV� VN� JHGRQHG� JZL]HG � PHULRQHG D UR GLPS XU VNRXHU DOO � NROOHW HR EHW %U�
PHU� KD FKRPHW DO OLHVWHU PHULRQ� EHW DGVWXPPHW GLZDUQDx XQ XQDQGHUHQQ PHULRQHQQ
KDJ XQ DGOLHVWHU PHULRQHG�

�� � XQDQGHUHQQ�OLHVWHU� 'D EHS XQDQGHUHQQ� SHWUD EHQQDN H YH KHF¶K RULQ �VWUROOGHU�
XQDQGHU� GDRXGHU� OLHVWHU DPVWUROOGHU� SH KH VWXPP ��HQQ� SHQQ�� ORHQ�� H F¶KHOO EH]Dx
XO OLHVWHU� HQ �R� SHXUOLHVDx HYLW DQ WUDH]R�� HQ �HG SHXUOLHVDx HYLW DU YHYLRQ � VO� RX]K
DU VNRXHUHQQR� URHW XKHORF¶K � �� 'D HYHVKDDW DYDW H OHYHUHU SHQQ�JOLQ� SHQQR��JOLQ
�XQDQGHUHQQ GLZDU DQ XQDQGHU�� KRJHQ SHQQGDRXOLQ� SHQQGDRXOLQR� �XQDQGHUHQQ GLZDU
DQ GDRXGHU�� (XV OLHVWHU DQ XQDQGHUHQQ H F¶KDOOIHG REHU OLHVWHUHQQ �VO� � � D�]LRF¶K��

�� � XQDQGHUHQQ�DPVWUROOGHU� .(59(//$� <%% ���� D UR VNRXHUHQQR� HXV IXUPLGL�
JH]K XQ DPVWUROOGHU GLZDU DQ XQDQGHUHQQ� GUH JHPPDx� �HQQ HQ �LQLHU � NRDGHQQ� NRD�
GLQLHU � VSHXUHQQ� VSHXULQLHU � KHxYHOGUD JZH]HQQ� JZH]LQLHU �3% ����� SHQQGDRXOLQ�
SHQQGDRXOLQLHU� K�D� %H]¶ H] HXV XQ GRDUH DOO DYDW D VWXPPDx DPVWUROOGHULR� GLZDU DQ
XQDQGHUHQQ � KRJRV GLDQDY HR HU \H]K OHQQHN QHYH] KD NHUVH HR� SHRJZLU H] HR EHY�WUH H
%U(� � F¶KRDUYH]RXW D UD HQ HUOHF¶KLDGXU DQ GLEHQQ �DG RX]K �HQQ� VN� SOXVNHQQ� SOXVNDG �
NORUHQQ� NORUDG � UXVNHQQ� UXVNDG � HOYHQQ� HOYDG� K�D� D JDYIHU XU \RF¶KDG DQH]KH H

��



JHULDGXULR� *5HJ�� &+�� /¶$�� '%9� K�D� KD VWXGLHW LYH] 3% ������

�� � DPVWUROOGHU�XQDQGHUHQQ� 'LEDRW�WUH H KDxYDO DU VDYDGXU�VH � Q¶HR NHW GLDQDY DYDW
SHRJZLU H F¶KDOOHU PHQHJLx VNRXHUHQQR� HYHO JZHQQLOL� JZHQQLOLHQQ � WULGL� WULGLHQQ� (YLW
DU VWHU H F¶KDOOHU NHxYHULDx JDQW ���

�� (Q QRWHQQR��PDx H IHOOH GLQ KHSNHQ NUHQQDx KD UHVLVDDW DU JHOHQQDGXUH]K GHJDVHW
JDQW 3� 75e326 HQ H 3%� XO OHYU KHPDx Q¶HR NHW EHW OHQQHW KD VWXGLHW D�ZDOF¶K JDQW DQ
HPVDYHULRQ HYLW PHXU D DEHJ� 'LVSOLMXV HRPHXU D ZH]K GRDUHR�¶ DQ REHURXU� OHXQ D ID]LR�
LYH]� KRJR]LN EHZH]K PD IHOO GH]KDx GDYHLx GD¶U \H]KR� NHOWLHN DOO SH GD¶U JUHQQ\H]K QD
DQDYH]H NHW NDO]� PH¶P HXV DRQ� SD VNULYDV H GH]HQQ � DU SH]K QD YLUDV NHW RXWDx D YH]Dx
EHW LPSULPDWXU DRWURXLRQ DU 6NRO�9HXU��� *ZHOO D VH HYLWDx� PHW HPVDYHU HEHW QH YR NHW
VRXH]KHW��� (Q WX DOO GD VH DYDW Q¶HR QHPHW UHL]K ODYDURXW HQ KRQ HXV DPDx XU VWXGL DNHWXV
HXV GDUHPSUHGR� DQ QLYHUR� JUDPDGHJHO HQ KRU \H]K KDJ DU EUDVDx NRUYR D F¶KHOO EH]Dx
WHQQHW DQH]KL�

��������
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$Q DURXH]LR� DUYHUHW GD QRWDx DU \H]K VNULYHW D F¶KRDUYH] HXV OL]KHUHQQR� KDJ
DURXH]LR� DPOL]KHUHQQHO�

$Q DURXH]LR� DPOL]KHUHQQHO D F¶KRDUYH] HXV �

D� DURXH]LR��D]YHUNDx� DQYHW LYH] D]YHUNR� �
E� DURXH]LR��HQVRF¶KDx� DQYHW LYH] NURFKHGR� �
N� DURXH]LR��DVWDOLx� DQYHW LYH] SRHQWDGR�
G� DURXH]LR� GLVHXUW DUYHUHW HYLW UDQQDx� VWUROODx� WHQQDx DQ HYH]K� K�D�

$URXH]LR��D]YHUNDx�
$Q DURXH]LR��D]YHUNDx SH D]YHUNR� ]R DURXH]LR� D]GRGHW RX]K DO OL]KHUHQQR� HYLW

PRGHNDDW DU ZHU]KDG DQH]KR� 8Q QHEHXW UHROHQQR� ]R GD DQDRXW D�]LYRXW DQ GRDUH PD¶]
HR VDYHW R DQYDGR� �

$� +HUYH] DQ GXUF¶KDGXU�
�� .HPSDU]KHN H F¶KHOO EH]Dx VWXPP XQ DURXH] GD VWXPP XQ DURXH] DOO� 3D YH]

H]KRPP� H WHQQHU NRUYR HXV DU JHPSDU]KHJH]K�VH HYLW UHLx DQ DQYDGR�� R KHXOLDx QHX]H
DU UHROHQQR��PDx �

± GLEDE D UHHU DQ DURXH] D� YR NHPHUHW KH VWXPP GD VWXPP ]HHXQ]� GD ODYDURXW
HR D GDOYH]R KHF¶K DQYDG GD ]LD]H] GD DQYDGR� DQ DURXH]LR� NHPSDU]KHN R VWXPP G¶KH
KLQL �

± GLRX]K GRDUH DU JHPSDU]KHJH]K H ODNDHU XU UDNJHU GLVKHxYHO RX]K DQ DQYDG�
GLD]H] �

± JLQ� D YHUNR XU VWXPP NHPSDU]KHN H�NHxYHU XQ DKHO D�]UHPP �
± NLO� D YHUNR XU VWXPP NHPSDU]KHN H�NHxYHU XQ DKHO D�]HUF¶K �
± F¶KZHO� H YHUNR XU VWXPP NHPSDU]KHN H�NHxYHU XU F¶KUHL]�

�� 8Q DURXH] D VWXPP OLQHQQHN D F¶KHOO EH]Dx GXUF¶KDHW H PHXU D ]RDUH� (YLW WHU�
PHQDx KH GXUF¶KDGXU H UHHU JDQW DU SHQQUDQQR� �

± �UH]� SD YH] GXUF¶KDHW NHQVWXU G¶DO OLQHQQR�� SH D�]UHPP �

��



± �VHU]K� SD YH] D�VHU]K ZDU DO OLQHQQR�� SH D�]HUF¶K
± �EHVN� SD YH] VWRXHW ZDU DO OLQHQQR��

%� +HUYH] R OHF¶KLDGXU�

$Q GDROHQQ DPDx GLUDN D ]LVNRXH] DQ
QDY VDYOHF¶K D F¶KHOO NHPHU XQ DURXH]�
D]YHUNDx H�NHxYHU DO OL]KHUHQQ NORNDHW
JDQWL� 'UH YUDV H UHHU HXV DQ DURXH]�
D]YHUNDx
± XQ LVYHUN� SD YH] GLQGDQ DO OL]KHUHQQ
�OL]KHUHQQ LVYHUNHW�
± XQ XVYHUN� SD YH] D�]LRF¶K DO
OL]KHUHQQ �OL]KHUHQQ XVYHUNHW� �
± XU UDNYHUN� SD YH] D�JOHL] G¶DO
OL]KHUHQQ �OL]KHUHQQ UDNYHUNHW� �

UDJXV XV� GUHJXV�

UDN� DU� GUHN�

UDJLV� LV� GUHJLV�

± XQ GUHNYHUN� SD YH] D�]HKRX G¶DO OL]KHUHQQ �OL]K� GUHNYHUNHW� �
± XQ DUYHUN� SD YH] ZDU DO OL]KHUHQQ �OL]KHUHQQ DUYHUNHW��

5ROO DQ DURXH]LR��D]YHUNDx ERD]LHWDx
'DUQ HXV DQ DURXH]LR��D]YHUNDx ]R GH]KR XO OHF¶KLDGXU ERDV� KDJ DO OHF¶KLDGXU

ERDV�VH HR D YH] HPSOHJHW SD QH ODNDHU UDNJHUVDYOHF¶KLDx HEHW� 'D VNRXHU� H YH] XVYHUNHW
DQ WUHPD � SD ODYDUHU ]D WUHPD]� H UDQNHU LQWHQW ]D XVWUHPD]�

EHJR� OV� ޘ ޗ Ö ß NOH]H J� �
OHPP J� ޗ GDRXJOH]H J� Á
WURPP J� ޘ UH]DQ E� Ø
WRJ J� Ö NLEDQ E� Ù
JLQGRJ J� ß NRXF¶KDQ J� ࡏ

WRQQDQ E� �WLOGHQQ� a NRUDQ J� �
WUHPD J� � JHQDQ E� ޏ
SRHQW J� � NLOF¶KHQDQ E� ގ
VNUDE J� ތ EHVNDQ J� �
NLOVNUDE J� ލ NLOYHVNDQ J� ?
JLQVNUDE J� � VHU]KDQ J� Ň
F¶KZHOVNUDE J� ࡐ ORVWLJ J� Ü
VWHUHQQLJ E�  IDO]DQ E� ܾ
VLOK J� ޞ NRUUH]DQ E� 
GDRXVLOK J� ޝ NRUHOO E� 2

��



'UH UHROHQQ KROOHN� H YH] PHQHJHW DQ D]YHUN GD KHXO DQ DURXH] D]YHUNHW� 6NRXH�
ULR� � j ]D WURPP] � � ]X WUHPD] � ơ ]H XVSRHQW] � �L ]L UDNNOH]H]� SH� PDU UDQNHU VSLVDDW�
]L UDJXVNOH]H]� Qࡢ ]Q LVNRUDQ] � � ]NRUHOO YHVNDQ]� SH� GD VSLVDDW� ]NRUHOO DUYHVNDQ]�

1RWHQQ� � (Q KHYHOHS GRDUH PD VDYHU DQYDG DQ DURXH]LR� DPOL]KHUHQQHO GLZDU R
GXUF¶KDGXU� H URHU LYH] G¶DO OL]KHUHQQR�� KD GD JHPHQW DURXH] ¶]R� DQYDGR� R YHUNDx
GXUF¶KDGXULR� DUEHQQLN� 6NRXHULR� � ۑ ]F¶KZHO�H] � M]NLO�M]� K�D�

$URXH]LR��HQVRF¶KDx�
$Q DURXH]LR��HQVRF¶KDx� SH NURFKHGR�� D GDOYH] GD ]LVUDQQDx DU SDU]K GDOF¶KHW

JDQWR KD G¶REHU DQH]KDx XU VHOODG D�]LIRUF¶K� 'LY HOIHQQ JHYDWDO� KHxYHO SH JLOJHP�
SDU]KHN� D \D D¶REHU SHS KLQL DQH]KR� 'LIRUF¶KDx D UHHU DQ HOIHQQ JHQWDx GLRX]K DQ HLOYHW
GUH VWDJDx � �SHQQ� �GLEHQQ RX]K DQYDG DQ DURXH]� $U UH YRD]LHWDx ]R �

DVNR� �J�� µ ¶ VRQQHOOR� �E�� > @
GDRXDVNR� �J�� ³ ´ NURPPHOOR� �E�� � �

DQNR� �J�� ½ ¾ EHVNHOOR� �E�� � �
GDRXDQNR� �J�� © ª VHU]KHOOR� �E�� _ _
NRQNHOOR� �E�� I = GLYYHVNHOOR� �E�� �� ��
NDPPHOOR� �E�� ň ŉ NLOYHVNHOOR� �E�� ? ?
JLQJDPPHOOR� Ŋ ŋ NURPPHOOR� DUUH]DQ �± �±
VRF¶KR� �J�� ^ ^ EHVNHOOR� DUUH]DQ /− /−

GDRXVRF¶KR� �J�� ] ] GLYYHVNHOOR� DUUH]DQ �±� �±�

$URXH]LR��DVWDOLx�
$Q DURXH]LR��DVWDOLx� SH SRHQWDGR� �DQ KROODG DQH]KR� SH DQ DUYHU DQH]KR D DQYHU

DU SRHQWDGXU� D GDOYH] GD YHUNDx WURF¶KR� HWUH SDU]KLR� DO ODYDU VNULYHW KDJ� D�ZH]KOR��
VWOHQQDGR� DOO ZDU XQ GUR� 6HWX DU UH YRD]LHWDx �

VNHM J� � WULILN J� �SLNR��DVWDO� ���
JRXUVNHM J� �SLN�VNHM� � VLNHOO E� �SLN�HVWODPP� �
GDRXELN J� � GLJRUHOO E� �SLN�JRXOHQQ� "
SLN J� � WLUHG J� �HWUH GDRX EDU]K

HXV XU IUD]HQQ�
±

$URXH]LR� GLVHXUW�

NHGHOO E� �H GLDEDU]K XU JHU� � UDQQEHQQ E� �

EULDWDHQQ E�

{
GD]YHUN J
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'LVNRXH] D UD SHXUOLHVDx ODERXULR� DQ GHRG\H]KRXULRQ ZDU DU EUH]KRQHJ H] HXV WHLU
F¶KZH]KHQQ ZHX]�GHQW HU \H]K D�YUHPDx� DURXH]LHW JDQWH I� Iհ SH ݊� Y� 'DYHLx D UHRPS
GD $� 6200(5)(/7� /H %UHWRQ SDUOp j 6DLQW�3RO GH /pRQ� 3DULV� ���� � 3� /( 528;�
HQ $QQDOHV GH %UHWDJQH ��� 5HQQHV � 3� /( 528;� $WODV OLQJXLVWLTXH GH OD %DVVH�
%UHWDJQH� 5HQQHV�3DULV ��������� � )� )$/&¶+81� ].HPPDGXULRX NHQVRQHQQRX DU
EUH]KRQHJ] H 6DY� 3DULV ������� � )� )$/&¶+81� /H 6\VWqPH FRQVRQDQWLTXH GX EUHWRQ�
5HQQHV ���� � .� -$&.621� ]7KH 3KRQRORJ\ RI WKH %UHWRQ 'LDOHFW RI 3ORXJUHVFDPS]
HQ eWXGHV &HOWLTXHV� � ������ 3DULV� 6WXGLDO D UHIRPS ZDU XQ GUR DO OHGVRQHQQR� ZHX]
>Z@ KD >ܷ@� SHRJZLU H] HXV GDUHPSUHGR� VWUL]K HWUH]H KDJ DU F¶KZH]KHQQR� JZHX]�GHQW�

� ��� $�UDRN NUHJLx JDQW GHVNULYDGXU DU F¶KZH]KHQQR��VH H YR PDW ODYDURXW XU JHU
D�]LYRXW R DURXH]LDGXU� *RX]RXW D UHHU H F¶KDOOHU� HQW�VRQLDGRQLHO� D]RQDx XU JHQVRQHQQ
HYHO KHJOHY SH DPJOHY� KHUYH] PD WDVVRQ SH JHW SOHJHQQR� DU YRXH]K � HYHO NUHxY SH
ZDQ� KHUYH] DU JUHPP NHxYHUHN GLVSLJQHW HYLW KH GLVWDJDx�

.HPHURPS� GD VNRXHU� DU VWDQNHQQR� JZHX]� VNULYHW HQW�YRXWLQ S KD E� KDJ DURXH]�
LHW JDQW DU VNULYDGR� GLD]H] >S@ KD >E@� .HQGLYL] D UHIRPS ODNDDW GD ]LD]H] DQ HQHEDGXU
NUHxY � � JZDQ� HOH]H H YR GLGHUPHQHW >S@ HYHO ]VWDQNHQQ ZHX] NUHxY]� KD >E@ HYHO ]VWDQN�
HQQ ZHX] ZDQ]� 2 YH]Dx P¶HGL HPJOHY� H ORG PXLDx DU \H]KR�� DU SH]K D VNULYHU S HU
VNULWXULR� ERXWLQ� KD� KHxYHOGUD� KHJOHY DU SH]K D VNULYHU E� H UHIRPS LYH] JDQW DU VNUL�
YDG VRQLDGRQLHO >S@ HYHO DURXH] DU ]VWDQNHQQ ZHX] NUHxY�DPJOHY] KD JDQW DU VNULYDG
VRQLDGRQLHO >E@ HYHO DURXH] DU ]VWDQNHQQ ZHX] ZDQ�KHJOHY]�

8U VWDQNHQQ DYDW D F¶KHOO EH]Dx ZDU XQ GUR JZDQ KDJ DPJOHY � F¶KRDUYRXW D UD
H EUH]KRQHJ� GD VNRXHU� H GLEHQQ DU JHULR� GLUDN XU F¶KRP]DUVDY �HU VNULGR� � XU SLN�
XU VNHM� K�D� 'D VNRXHU DU VRQLDG D VNULYHU W HQ HVWODPPDGHQQ � ]0DW � ]�� 0HUNDx D
UHIRPS DQ QHU]K JZDQ�DPJOHY GUH ODNDDW XU F¶KRUDQ >Û@ SH >ଜ@� D�XF¶K SH D�LV DURXH]
DU JHQVRQHQQ ZDQ�KHJOHY GLX]HW HYHO DURXH] GLD]H]� EH]HW DPDx � >Eࡢ @ ]VWDQNHQQ ZHX]
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ZDQ�DPJOHY]� DU >Û@ R YH]Dx QHX]H PHUN D�]LIRUF¶K DQ DPJOHYGHG �6O� '� -21(6� 7KH
3KRQHPH� &DPEULGJH� ����� S� [YLL� � +HxYHOGUD H F¶ KHOO XU JHQVRQHQQ JUHxY EH]Dx
KHJOHY ZDU XQ GUR� DU SH]K D F¶KRDUYH] H EUH]KRQHJ� GD VNRXHU� JDQW DU JHULR� R NUHJLx
JDQW XU E HU VNULYDGXU ERXWLQ � DURXH]LHW HR EHW DU VRQLDG�VH EE JDQW )$/&¶+81 KD
>E•@ SH >E� @ SH >Eࡂ @ JDQLPS H VWXGLHQQR� ]R� .HQGLYL] D UHIRPS �6O� '� -21(6� O�P�� H
DURXH]LDx JDQW DURXH] GLD]H] DU JHQVRQHQQ JUHxY JDQW XU JLQGRJ >ß@ SH �@< D�XF¶K SH D�LV�
EH]HW DPDx >Sࡊ @� (QW�VWUL]K H UDQNMHG PHUNDx >Sࡈ Sࡊ Eࡢ Eࡩ @� PHW XQ WDPP VWDPERXF¶KXV H YLMH
KDJ D�ZDOF¶K H YR REHU JDQW �

>S@ ]NUHxY�DPJOHY] ) � S >Sࡊ @ ]NUHxY�DPJOHY] ) � EE
>Eࡢ @ ]JZDQ�DPJOHY] ) � % >E@ ]JZDQ�KHJOHY] ) � E

*DQW ])] HP HXV PHQHJHW DQ DURXH]LR� GLX]HW JDQW )$/&¶+81 JZHORXW D UHHU H]
LQW GLJHPSDU]K� $UDEDW GLVRxMDO Q¶HR QHS DURXH]LDGXU QHPHW XU PHUN GLZDU ]LYL]� D�GLG
PXL SH YXL� PHW XQ DURXH]LDGHJ GLEDEHW PDW D F¶KHOO VNRD]HOODW QHS VWXGL KDJ XQDQ GLEDEHW
IDOO KH OX]LDx KDJ KH KHxFKDx ZDU KHQWR��EOHL]�

(YLW GLVWUHLx GD¶U F¶KZH]HQQR� JZHX]�GHQW� H NHQGLYL]IRPS QHX]H G¶R DURXH]LDx�
KHUYH] DU SHQQDHQQR� PHQHJHW D�]LRF¶K �

>I@ ]F¶KZH]KHQQ ZHX]�GHQW NUHxY�DPJOHY] �
>Yࡈ @ ]F¶KZH]KHQQ ZHX]�GHQW JZDQ�DPJOHY] �
>Iࡊ@ ]F¶KZH]KHQQ ZHX]�GHQW NUHxY�KHJOHY]�
>Y@ ]F¶KZH]KHQQ ZHX]�GHQW JZDQ�KHJOHY]�

� ��� )$/&¶+81 D DQDYH]� HYHO KRQ HXV PHU]KHW� >I Iࡊ Y@ QH UD NHW DQY D >Yࡈ @ KHUYH]Dx�
GLUDN XU F¶KRP]DUVDY� H] HXV >Iࡊ@ �6&% ��� � 6NULYDx D UD � ]&¶HVW VXU OD GLIIpUHQFH HQWUH
Iհ� Y HW I TXH UHSRVH OD GLIIpUHQFH GH VHQV GDQV OHV SKUDVHV VXLYDQWHV �KRQ WUHX]VNULYDGXU�
>SD ^YH� Iࡊ H P઼P�@ �]SD YHY KH PDPP]� � >SD ^YH � YH P઼P�@ �]SD YHYH PDPP]� � >SD
^YܭIܭ P઼P�@�]SD YHIH PDPP]� ]� 6NULYDx D UD LYH] � ]GHYL ]EU�OHU]� GHYLHQW GRQF Iհ HQ
ILQDOH DEVROXH� HW GH PrPH �¶I GH �GČ̖IL�� GH]YL SRQGUH]� WDQGLV TXH OH Iհ GH �VNUƯIհD�� VNULYD�
GHPHXUH LQFKDQJp� WRXW HQ VH UpDOLVDQW FRPPH VRXUG] � NRPSUHQHW D F¶KHOOR SHQDRV H WHX
GD ]VH UpDOLVHU FRPPH VRXUG] XU VRQLDG EHW GLGHUPHQHW HYHO ]VRQRUH] 6&% ��� GUHLVW�
KROO SD JDYHU XU VRQHQQ KLU GLUD]Dx� *ZHOO HR JZHORXW >Yࡈ @ DPDx� HYHO PD RDPS HQJRUWR
GLZDU VWXGL DU VWDQNHQQR�� (YLWDx HQWD H] HXV WHLU PRXH]LDG � �I�� �Iࡊ� KD �Y��

-$&.621� Hx� QH YLU QHPHW GLY YRXH]KLDG� �I� KD �Y�� 2EHU D UD HXV >Y@ KDJ HXV
DU SH]K D VNULY >݊@ GDRX DUDOOVRQLDG HXV �Y�� +HxYHOGUD H NOHY WUL DUDOOVRQLDG GD �I�� HOH]H
>I@� >I�@� >Yࡈ @� 'LGHUPHQDx D UD >݊@ HYHO ]OHQLV��� PRUH HQHUJHWLFDOO\ SXIIHG WKDQ >Y@] HOH]H
XU F¶KZH]KHQQ JUHxY�KHJOHY� GUHV DU SH]K D DURXH]LRPS >Iࡊ@� 0HW VWDJDx D UD GLRX]KWX �
]�LW� VWULNHV PH DV D YRLFHOHVV Y ZKLFK LV ZHOO DVSLUDWHG� DQG PLJKW WKHUHIRUH EH ZULWWHQ
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>ܵK@] �(& � ����� 6NULYDx D UD LYH] � ]7KRXJK YRLFHOHVV� LW FRXQWV LQ WKH V\VWHPH DV RQH
RI WKH YRLFHG VHULHV] �e& � ����� '¶KRU VRxM H] HXV EHW NHPPHVN HWUH ]JZDQ�DPJOHY]
�]YRLFHOHVV]� KD ]NUHxY�KHJOHY] �]OHQLV��� PRUH HQHUJHWLFDOO\ SXIIHG]�� 'HXW HR PDUWH]H
GLZDU EH]Dx HP JDYHW GLUDN XU VWDQNHQQ ]F¶KZH]KHW] �SH ]DQDOHW] HYHO D OLYLULPS NHQ�
WRF¶K HYLW ]DVSLUDWHG]� KDJ HYHO�VH QH VDYR NHW D JHPPHVN HWUH ]NHQVRQHQQ F¶KZH]K  
F¶KZH]KHQQ] KD ]NHQVRQHQQ F¶KZH]KHW  NHQVRQHQQ DQDOHW  DQDOHQQ] DURXH]LHW JDQW
XU F¶KZHOVNUDE�� (UOHF¶KLDx D UHIRPS >Iދࡊ@ RX]K H >ܵK@ HYHO HQ GLVNRXH] H VNRXHUHQQ �S�
���� � KH ID] �HXV SDVDDW� D GUHX]VNULY >L ^ ݊ Dࡪ � V@ KDJ D JRPSUHQRPS HYHO >L ^ Iࡊ ދ �ܣ
ࡈ[ @ � ODNDHW DQ DQDODGXU HU�PDH]� D F¶KHOO EH]Dx XU IHG OHF¶KHO� DU SH]K KRQ HXV GHVNULYHW
3UHGHU �� �� HR� 'LUDN XU F¶KRP]DUVDY H NOHY >Yࡈ @� .OHYRXW D UD XQ >I@ KLU� HOH]H >I �@�
DPJOHY GDOF¶KPDW HQ HLOUDJRULR� � >Pۑ ^KDI � H @ PD YHIH � JRXGH XU VRQHQQ YHUU� UHRO
HR � VRxMDO RX]KSHQQ HQ RULQ DU IXUP NUEU� �K� ĺ �YK� = �I�� �!TUګ HGVNLS 'LRX]K H GX H UD
6RPPHUIHOW HXV >Iࡊ@ XU JHQVRQHQQ DPJOHY � ]&HSHQGDQW� HPH )$/&¶+81 HQW�UHL]K 6&%
��� GHYDQW Iհ� LO QRWH UpJXOLqUHPHQW XQH YR\HOOH DFFHQWXpH ORQJXH� FH TXL QH V¶H[SOLTXH
JXqUH TXH VL FH Iհ HVW VRQRUH]� 6NULYDx D UD LYH]� %63/ ��� � ]Y HW Iհ GHYLHQQHQW I j OD
SDXVH]� ]L�H� V¶DVVRXUGLVVHQW] HPH )$/&¶+81]� 6&% ��� 'D JUHGLx HR H WUHX]YHVNDV
6200(5)(/7 >I@ KD >Yࡈ @� DPJOHY R GDRX�

(YLW 3� /(528;� $% �� �� Iհ ]HVW VRQRUH FRPPH OH Y� PDLV OH VRXIIOH HVW H[SLUp
DYHF EHDXFRXS SOXV GH IRUFH]� HOH]H� XU JHQVRQHQQ JUHxY�KHJOHY HR� HYHO KRQ HXV KL
GLGHUPHQHW�

(YLW GDVWXP� R OH]HO HU�PDH] 6200(5)(/7 KD /( 528;� SUHGHULHW JDQW DU VR�
QLDGRQLH]K KHSNHQ� H] HXV �

(YLW )$/&¶+81 � WHLU PRXH]KLDG� �I�� �Iࡊ�� �Y� �
(YLW -$&.621 � GLY YRXH]KLDG� �I�� �Y��

+LQL QH JLQQLJ SHGHU� *ZHORXW D UHIRPS� H GLEHQQ DU VWXGLHQQ±PDx� SH ]LVRF¶K
GLEDE� H�NHxYHU UHL]KLDG NHYYRXH]KRQLHO DU EUH]KRQHJ EUHPDx KDJ LYH] H�NHxYHU H UHL]KLDG
IUDPPDGRQLHO�

R

� �� $U VDYERHQW NHYDGHJHO�
6WXGLDx D UHIRPS DU F¶KZH]KHQQR� JZHX]�GHQW KHUYH] ODERXULR� )$/&¶+81�

-$&.621KD/(528;�1HPHW H YH ODYDUHW� H UHRPS JDQW DURXH]LDGXU DQ ,3$� GLVKHxYHO
GLRX]K KLQL )$/&¶+81 KD /( 528;�

� ��� )$/&¶+81�
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'LZDU�EHQQ WHRG\H]K DU 9RXUF¶K�:HQQ� 'LWRXUHU � DQ DR]HU H�XQDQ� ,PERXUF¶K
NDVHW GD EHQQ H�WUR ��������

>I@ ]R URXH] HWUH VRQHQQR� � >^GܭIL@ ]GH]YLx]� >^W\IDO@ ]WXIDx]� >^NDIH@ ]NDIH]
KDJ HQ HLOUDJRU� .DYRXW D UHHU >I@ LYH]� KHUYH]Dx� ZDU�OHUF¶K DU UDNJHU GL� �D HPSOHJ DYDW
EORWDGXU DU VRQHQQR�� HOH]H H F¶KRUWR]IHG >Iࡊ@� KHUYH] SHQQDHQQR� )DOF¶KXQ�� VN�>^GLIܭL]@
]GLIHL]]� >^GLIXQ@ ]GLIRQQ]� (U�PDH] HXV DU 9RXUF¶K�:HQQ DYDW H NDYHU >Iࡊ@ DOLHV� KD
6200(5)(/7 H�XQ D UR >^GLIࡊXQ@ HYLW .DVWHOO�3DRO�

>Iࡊ@ D JDYHU HU JHULR� HYDx� GLIHQQ� VNULYDG� 6WHYHQ� LIHUQ� XIHUQ� NUXYDx ]VWULVKDDW]
NRIDG�

>Y@ HQ DYDO� WDxYD� OLYDx� EHYDx� GHYLx�
+HUYH] DQ DR]HU� EORWDGXU >Sࡊ @ D VNULYRPS E� HU \H]K YRXWLQ�� >E@ KD >P@ D UR >Y@ �

SDGDO� VO� HYDx KD VNULYDx URHW JDQW >Iࡊ@� KDJ R�GDRX R WRQW� EHS HLO� GLZDU XU �E� NHOWLHN KDJ
XU �E� ODWLQ � %ORWDGXU >I@ D UR >Iࡊ@� 'LUDN XU F¶KRP]DUVDY� HYHO KRQ HXV JZHOHW� QHSWXHNDGXU
HQ >Iࡊ@�

� ��� -$&.621�
'LZDU�EHQQ WHRG\H]K 3ORXYRXVNDQ� 'DRX ]LWRXUHU� XU SDRWU \DRXDQN� $� KDJ H

YDPP�JR]K *� ,PERXUF¶K NDVHW GD EHQQ H �����

$� 5RXH] HR >I@� QHPHW HU UDJRULR� JRXGH XU JHQVRQHQQ � GHURX�JHU HQ GHXV >^I\�U@
]IXU]� PHW >I@ SH >Y@ H JHULR� ]R� KHS PD F¶KDOOIHG ODYDURXW SHUDN� VN� >^I࡛ܧU[@ � >^Y࡛ܧU[@
]IRUF¶K]� >^IDO�@ � >^YDO�@ ]IDOO]� 3HXUOLHVDx H NOHYHU >Y@ H GHURX XU JHU DYDW� 'LEHQQ�JHU�
>Yࡈ @ NHQWRF¶K HJHW >I@�

(�NUHL] XU JHU� HWUHVRQHQQHO >I�@ HYLW DU UDJRULR� KDJ DU JHULR� GLZDU DU JDOOHJ HYHO
>^NDI�H@ � >Y@ DYDW ZDU�OHUF¶K XU VRQHQQ ERXH]HW KLU� VN� >^H�Ym@ ]HYDx] � KHxYHOGUD�
GLUDN XU VRQHQQ UDNSRXH] � >JX^YH @Wۑ� ]JRXYH]HW]� @QۑUܭY^ܧ࡛< ]RIHUHQQ]� .DYRXW D UHHU
>Y@ LYH] H�NUHL] XU JHU JDQW XU VWUROODG NHQVRQHQQR� � >^KZܭUYۑU@ ]F¶ KZHYUHU]� >^NH YMR@
]NHILR�] � H GLEHQQ XU JHU� >Y@ GLUDN XU VRQHQQ�

*� (YHO KH GRXDUHQ� QHPHW KH GHXV >Iࡊ @ދ OHF¶K PD WLVNRXH]H $ XU >Y@ HYLW XQ �I� NR]K�
(YHOWDx H WLVNRXH] >I@� SH >I �@ HU UDJRULR�� 'LVNRXH] D UD >Iࡊ @ދ LYH] HQ HYDx KD VNULYDx�
]KHUH XQH[SODLQHG� VLQFH LQ ERWK YHUEV WKH �Y� LV WKH UHVXOW RI �E DQG VKRXOG WKHUHIRUH EH
>Y@] �1RWHQQ S� �����

� ��� 'LZDU DQ $/%%
'UH YUDV H F¶KDOOHU ODYDURXW H] HR >Iࡊ@ XU VRQLDG R YRQW GD JHW� PLUHW� ZDU D KDxYDO� H

%UR�/HRQ� 7UHJHU �KD .HUQHY LYH]� KHUYH] )$/&¶+81 6&% ���� PHW JDQW >Y@ HUOHF¶KLHW
RXWDx JDQW DU UH \DRXDQN H %UR�'UHJHU� $URXH]LXV NHQDQ HR NDUWHQQ $/%% ��� ]LIHUQ]
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>^L� Iࡊ @ �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
��� ��� ���

>^L� I @ �� ��� ��� ��� ��� ��� ��� ��� ��� ���
>^L� Y @ �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ���
>L� ^I@ � >L^I @ ��� ��� ��� ��� �� �KHPDx >H¶I@��
>L� ^Y@ � >L^Y@ ��� ��� ��� ��� ��� ��� ��� ���
>L ^ܷ @ ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
>L^ܷ @ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�6O� VNHXGHQQ ,�

0HU]KRXW D UHHU H] HR \DRXDQN D�ZDOF¶K �HWUH �� KD �� YORD] ZDU�GUR ����� $/%%
SS� ����� DQ GXG R WLVWDJDx >^L� Y@ H�NUHL] WDUHDG DQ >^L� Iࡊ @ � VHOORXW D F¶KDOOHU RXWH HYHO
QHYH]RXULRQ� GD ODYDURXW HR H NURJDV GD ]HJRXH]KRXW DQ DQDGHQQ�PDx ZDU�GUR ����� 3D
VHOOHU RX]K DQ WDUHDGR� JDQW >I @ HQ R JZHOHU GLVSDUWLHW� DU SH]K D ODND GD VRxMDO HPDx DPDx
GLOHUF¶KLR� DU F¶KRVKDx GLVWDJDGXU� 6HWX SHQDRV H F¶KDOOHU GLVNOHULDx DQ GHYRXGR� �

6WDG � � JZDQDGXU ĺ 6WDG � � JZDQDGXU ĺ 6WDG �

>Iࡊ @ >Y@ ]./7]
>I @

>ܷܵ@ >ܷ@ ](]

*RX]RXW D UHHU H WHX %U� LIHUQ HXV DO /D� LQIHUQD� 6HWX D VNULY -$&.621 GLZDU
H EHQQ� /+(% ��� � ]/DWLQ QI ZDV OLDEOH WR EHFRPH I LQ FROORTXLDO VSHHFK� DV HDUO\ DV
WKH UHSXEOLFDQ SHULRG� H�J� LQ LIHUL LQ DQ LQVFULSWLRQ RI WKDW WLPH � � � 7KLV LV VHHQ LQ %ULW�
LQ :� XIIHUQ� 0&� \IDUQ� (� LIHUQ� ] 8Q KHYHOHS NHOHQQDGXUH]K D JDYHU JDQW +� /(:,6�
<U (OIHQ /DGLQ \Q \U ,DLWK *\PUDHJ �&DHUG\GG ����� �� � ]&ROOLU Q \Q \ F\IXQLDG KZQ
>/D� QI @� D FKHLU II \Q \ *\PUDHJ � FRQIHFWLR = F\IIDLWK� FRQIƯQLXP = F\IILQ� LQIHUQXP =
XIIHUQ�] 6O� LYH] 9%(* ���� (YLW D VHOO RX]K DO ODWLQ� DQDW HR QH RD QHPHW ORGHN D�ZDOF¶K
DQ HPGUR �QI � = �I �� VO� /(80$11�+2)0$11�6=$17<5� /DWHLQLVFKH *UDPPDWLN�
0�QFKHQ ����� � ��� � ]%HL LQO� �QV� � � XQG EHL DXVO� �QV � �� LVW GDV Q LQ GHU 6FKULIW
KD�ILJ XQEH]HLFKQHW JHEOLHEHQ� VHOWHQHU EHL �QI � � G�K� DOVR� HV ZXUGH� EHVRQGHUV LQ GHU
9XOJlUVSUDFKH� QXU VFKZDFK DXVJHVSURFKHQ���]� *RX]RXW D UHHU DYDW H YH]H NRP]HW XO
ODWLQ ]VHYHQ] H %UHL]K�9HXU KD QHNHW ODWLQ ]JZHULQ]� GUH YUDV� PHW ZDU DU IHXU�VH HGR
ODWLQ %UHL]K�9HXU R NORWDx JDQW DO ODWLQ JZHULQ � DQDW HR HYLW �QV� �/+(% ��� D \HDV GD
V�V� ]ZLWK FRPSHQVDWRU\ OHQJWKHQLQJ RI WKH SUHYLRXV YRZHO] ± OHYH]RQHW H RD PRDUYDW
JDQW HPGURDGXU N.W� QV = 3U� �V�� 9%(* �� ± KDJ DQ VV�VH D HHXQDDV GD F¶KRXGH HQ
�V� QD ]HXDV GD %U� �]� QHPHW GD YDUH DU F¶KUHQQYUH]KRQHJ� 1H RD NHW D VWUROODG N.W� QI�
PHW GLZDU VNRXHU N.W� QV HR GUHV H] HDV GD 3U� �I� HU JHULR� R WRQW GLZDU DO ODWLQ� UDN HU
\H]KR� URPDQHN H YRHPLUHW QI� 1¶HXV DUYDU HEHW H RD GLVWLOKHW �I� GD YDUH DQ KHQYUH]KRQHJ
�VNULYHW II HQ K%U� LIIHUQQ '*93 ���� � GLZH]KDWRF¶K KHSNHQ H] HDV GD >Iࡊ@� KD QHNHW ZDU
KROO GDFKHQQDG DU YUR SD JDYHU >I@ KL]LY F¶KRD]K KD ZDU�OHUF¶K XU VRQHQQ KLU� DU SH]K QD
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JDYHU NHW HQW�UHRO� PHW D F¶KHOO EH]Dx GLVNOHULHW� HYHO PD UD -$&.621� JDQW IDWDGXU DU
JHQVRQHQQ �Q�� EH]HW �

/D� LQIHUQD = /D%Y� LQIHUQD = %Y� L�QIHUQϷ = K%U� LIIHUQQ � L� ^IHUQ� = NU%U� �^L�
�I�Iࡊ�HUQ� = %U.� �^L� IHUQ�� %U/7� �^L� IࡊHUQ�� %U( � �L^�ܵ�ܷHUQ� �JDQW EHUUDGXU DQ �L� � = �L�
HQ DEHJ GD¶U SRXH]�PRXH]K� � $U JZDQDGXU �I� = �Iࡊ� = �Y� ]R H GDOF¶K HXV DU SH]K KRQ HXV
DQYHW ]DQ HLO JZDQDGXU]� 3UHGHU �� ����� �DQDGHQQ PHU]KHW GL]DOF¶K JDQW -$&.621�
H ]QHZ OHQLWLRQ]� OL]KHU ���������� (QW�IUDPPDGRQLHO KRQ HXV ŇLIHUQŇ�

.HQ NHQWHOLXV DOO HR VWXGL DQ GLY \H]KNDUWHQQ $/%% ��� ]HYDx] KDJ $/%% ���¶
] VNULYDx]�

HYDx VNULYDx
>Iࡊ @ � �� ��� �� ��� ��� ��� ��
>I @ � QHEOHF¶K QHEOHF¶K
>�@ � ��� ��� ��� �� >HZRঌ@� �� QHEOHF¶K
>Z@ � ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��
>ܷ @ � ��� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��
> E@ � QHEOHF¶K ��>VNUZL@� PHVNDG HXV >VNULZ@

KDJ HXV *D� VFULEH
>Y@ � HQ KROO HQNODVYDR� DOO

0HU]KRXW D UHHU HYLW DQ GDRX F¶KHU�VH D RD R IUDPP Ň(E( æŇ �JDQW Ň( æŇ  QHS
VRQHQQ� GD YDUH DU SUHGHQHJ �

�� SHJHQ URXH] H NDYHU >Iࡊ @� HQ HQNODVNYDR� GLVKHxYHO RX]KSHQQ� DU SH]K D ]LVNRXH]
Q¶HR >Iࡊ @ DPDx QHPHW IURXH]K XQ DQDORJLH]K QHYH] D�ZDOF¶K �

�� Q¶HXV URXG HEHW D >I @ �

�� Q¶HXV URXG HEHW NHQQHEHXW D >ܷܵ @ H %U(� � KD VHWX SHUDN KRQ HXV ODNDHW DU VWUROODG�
VH D�]LRF¶K HYHO GLVRF¶K >I @ H JZHQHGHJ� GD YH]Dx NHxYHULHW ULN JDQW >Iࡊ @ DU EUH]KRQHJR�
DOO � >Iࡊ @�>ܷܵ @ � � >Y@�>ܷ @ �

�� H] HR >Y@�>ܷ @ GLVRF¶K UHRO SU��E � �

�� H F¶KHOO >Y@ PRQW GD >�@ HYHO GLVRF¶K DQ HLO JZDQDGXU �

�� H] HXV XU URQWDGXU H >Z@ H *ZHQHG�,]HO�

R

��



��� $�ZDOF¶K HR DU VWXGL�VH HYLW GLVNRXH] SHJHQ DUYDUXV H YH GLD]H]Dx XU JHYYRXH]KLDG
��Iࡊ �� HYLW DU EUH]KRQHJ D�EH]K� 7DOYRXW D UD� PDUWH]H� HYLW OHF¶KLR� ]R� HU 9RXUF¶K�:HQQ
GD VNRXHU� KD F¶KRD]K � 5DN� GUH ]DUYRXG KHSNHQ HR H YH]HU HYLW GLIRUF¶KDx HQR HWUH
>^HIࡊLGࡢ @ ]HYLW] �HXV DU YHUE HYDx� GLRX]K >^HYLGࡢ @ ]HYLW] �DUDRJHQQ� � DQ HLO D ]LVNRXH] XU
IUDPP ŇHY,G Ň� HJLOH XU IUDPP ŇHZLGŇ� KD PDU¶G HR GDUJHPPHVN HU 9RXUF¶K�:HQQ SH
H %UR�/HRQ GUH YUDV ŇYŇ KD ŇZŇ� ŇLŇKDJ ŇLŇ� Q¶HR NHW XQ GLJDUH] HYLW H OHGDQDDW GD¶U
EUH]KRQHJ D�EH]K� 1¶ HPDx NHW DU JXGHQQ HWUH XU ��Iࡊ ��� VDxVHW� HPSHQWHW DG�KRF GLZDU
DQDGHQQR� OHF¶KHO VWUL]K NHQDQ� KDJ XU ��Y��� KRJHQ HWUH XU ��Y�� KDW� XU ��Z�� � 6NODHURF¶K
H WHX\ GD YH]Dx ZDU�OHUF¶K DU UDQQEDU]K GD KHXO PD YR VWXGLHW LVWRU DQ K%U� �I Y ৼ Z��

� �� $U VDYERHQW WUHDGHJHO
/LHVHN HR RULQ DU F¶KZH]KHQQR� JZHX]�GHQW H EUH]KRQHJ� 'DYHLx D UHRPS GD

ODERXU )/(85,27� /H YLHX[�EUHWRQ� pOpPHQWV G¶XQH JUDPPDLUH� ����  9%(* ��� ���
���� �������� �������� ������� SHUJHQ� $GZHORXW D UHIRPS EHUU KD EHUU DU SH]K ]R EHW
GLVNOHULHW JDQWDx�

� ��� +HQYUH]KRQHJ �Z�
$U �Z� PH]F¶KHU �HOH]H H�NUHL] XU JHU�� VNULYHW K%U� XX� JX� KD� GLZH]KDWRF¶K� Z� D

YH]H GLVWDJHW >Z@ KHS PDU HEHW HQ KHQYUH]KRQHJ�
'LDHV HR JRX]RXW SHQDRV H YH]H GLVWDJHW H NUHQQYUH]KRQHJ VNULYHW H RD X SHXUOLHVDx�

XQ DURXH] KHPDx D F¶KDOOH WDOYRXW HYLW >\@� >Y@� >Z@ SH >ܷ @� VN� � IXQ� VFULYDII� JXLU� VFX\]�
SH ]RNHQ >�@� DGDURXH] HYLW PHUNDx GLVWDJDGXU >J@ SH >N@ � JXLV� FXH]� JXHW � 6NULYDGR�
DOO D JDYHU JDQW XU JX KHQYRD]HO D KDxYDO GDYHLx GD >Z@� VN� � HJXLW� 0HU]KRXW D UHHU DYDW
H VNULYHU X SH IX� II DU �Y� HXV 3U� �E� � QH JDYHU NHW DYDW DU VNULYDGR� IX� II EHZH]K PD
F¶KRUWR]HU �Z�� KD Q¶HXV DUYDU HEHW H YH]H GLIRUF¶KHW HWUH �Z� KD �Y�� DU SH]K D JDGDUQD XQ
GLVWDJDGXU >Z@�

%UHPDx KRQ HXV� GUH YUDV �
�� .7�Z� � � (�ܷ � � � *./�Y� �� =⇒ ��Z��
6NULYHW HR Y SHXUOLHVDx GLZDU OHYH]RQ VNULYDGXU /(*21,'(&�PHWZ LYH] D�ZH]KLR�

H JHULR� GLDQDY H %UR�/HRQ �VN� GHOZHQQ� SH DPSUHVWHW GLZDU DU F¶KHPEUDHJ JDQW DU
9DU]KHG H GHURX DU F¶KDQWYHG�PDx SH HQ ��W NWYG� �VN� DZHQ��

(YLW GDVWXP H F¶KHOORPS VDYHODx DQ GUHYRXH]KLDG HYHO �
/− K�Z� � � NU�Z� � � E��Z�� /− =⇒ /−Z /−
6SOHWXV H YR LYH] DURXH]LDx DU IUDPPDURXH] JDQW ?Z?�

6HWX DPDx XU VNRXHUHQQ EHQQDN �
D� K%U� QRXXLG �QR^Z,è�� NU%U� QHXH] �^QHZHè�� %U/� �^QHYH]�� %U7� �^QHZH�� %U

.� �^QHYH�� %U(� �Qۑ^ܷH�� VNULYHW QHYH] � .E� QHZ\GG� NU.Q� QHZ\WK� *Q� QRXLR�� K,Z�
QiXH� NZW� QRZLMR�� (YLW D VHOO RX]K DU VWXPPR� D YUHPDx� VO� $/%(% ��� PD NDYHU �

��



>Y@ � �� �� �� �� �� �� �� �� �� ��� ��� ��� �� � %U/��
��� ��� ��� �� � %U*��
�� � %U7��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� � %U.��

>�@ � ��� ��� ��� ��� �� � %U.��
>R@ � ��� ��� ��� ��� �� � %U.��
>aM@ � �� � %U.��
>Z@ � ��� ��� ��� ��� �� � %U7��
>ܷ@ � ��� �� � %U.��

�� GD �� � %U(��

E� K(U� DXHORX �DZHORZ� OLHVWHU� NU%U� DXHO �DZHO�� EU%U� DYHO� VWXPPR� $/%%
�� � .E� DZHO� K.Q� DXKHO �DZHO�� NU.Q� DZHO� HXV 3U� �DZHOD�� �

>Y@ � �� �� �� �� �� �� �� �� �� ��� ��� ��� �� � %U/��
��� ��� �� � %U7��
��� ��� ��� �� � %U*��
��� ��� ��� ��� ��� �� � %U.��
��� ��� �� � %U(��

>�@ � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
��� ��� �� � %U.��

>Z@ � ��� ��� ��� ��� �� � %U7��
��� ��� ��� ��� �� � %U(��

>ܷ @ � �� � %U.��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�� � %U(��

N� K%U� SHWJXDU �SHèZDU� � NU%U� SHXDU �KD &E� SHRDU D ]LVNRXH] DQDW >SHZDU@
�SHZDU�� E%U� SHYDU� %U(� µSHDU� SXDU� SRDU� SLDU� SH�DU¶ � VWXPPR� $/%% ���� .E�
SHGZDU� NU.Q� SHVZDU� *Q� SHWXDU�LRV� ]SHYDUH] K,Z� FHWKLU� %Y� 3HWRXDUަD � DQY�OHF¶K�

��



>Y@ � � �� �� �� �� �� �� �� �� �� ��� ��� ��� �� � %U/��
�� � %U7��
��� ��� �� � %U*��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� � %U.��

>�@ � � �� � %U*��
��� ��� ��� ��� �� � %U.��
�� � %U(��

>SMDU@ � � �� � %U.� �
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� � %U(��

>Z@ � � ��� ��� ��� ��� �� � (U7��
��� ��� ��� ��� ��� ��� �� � )U.��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� � %U(��

+HxYHO D�ZDOF¶K HR $/%% ��� �QHYH]� RX]K $/%% ��� �SHYDU�� UDN >ܷ @ Q¶HR
QHPHW XQ DGVWXPP GD >Z@ H�NLFKHQ DU VRQHQQR� D�UDRN� 'D JUHGLx HR H F¶KDOOHU VWDJDx
WDUHDG ��Z�� >�@RX]K KLQL ��Z�� >Y@� KD GLVNOHULDx >�@ HYHO EORWDGXU QHYH] D�ZDOF¶K >Y@� $U
VWXPPR� JDQW >SM@ D ]LVNRXH] VWDRQLHNDGXU ERDV DU UHWHU� .HQWRF¶K HJHW >SM@ H NOHYHU DOLHV
>@ PHW KHXOLHW KRQ HXV DURXH]LDGXU 3� /( 528;�

(YLW D VHOO RX]K � Z � H GLEHQQ XU JHU H F¶KDOOHU VWXGLDx �
G� K%U� GDHUX �GHUZ�� NU%U� GHUX �GHUZ�� %U� GHUY� %U./7� µGHUR¶� %U(� µGHU�¶ VWXP�

PR� $/%% ��� � .E� GHUZ� .Q�� GHURZ� .E� WHRG\H]KHO >GHUX@ �)\QHV�&OLQWRQ� :9%'
���� *Q� 'HUXXV �GLEHQQ ODWLQHNDHW��

>Y@ � QHEOHF¶K�
>I @ � ��� �� � %U*��
>Iࡊ @ � �� � (U*��
>Z@ � ��� ��� �� � %U7��
>ܷ @ � ��� �� � %U.��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� �� � %U(��

>�@ � �� � %U*��
�� � %U.��

>\@ � �� � %U.�� �ID]L PRXODx HYLW >X@" �
>X@ � � � %U/��

��� ��� �� � %U.��
>R@ � GLOHUF¶K DQ HQNODVNYDR��

0HU]KRXW D UHHU H] HR EHW VLODEHQQHNDHW DOLHV DO OHGVRQHQQ � GLVSLV HR DQ QRWDGXULR�
GUH >I @ KD >Iࡊ @ � GD JUHGLx HR H UDQNHU NRPSUHQ >Yࡈ @ GLUDN XU F¶KRP]DUVDY� GUHV HYHO PD

��



NOHYHU >@ KD > ࡈܷ @ DOLHVRF¶K HJHW >Z@ KD >ܷ@� 'LYVLODEHQQHN HR SHXUOLHVDx .E� GHUZ �GHUX�
HU \H]K NRP]HW�

� ��� +HQYUH]KRQHJ � I � .DYRXW D UHHU �I� HQ KHQYUH]KRQHJ RX]K GHURX XU JHU SD ]HX
HXV ,H� VS� NV� K�D� � HU VWUROODGR� �OI UI� R WRQW HXV OS� US � KD� GDRXVW QD YH] NHW
VNULYHW� KHS PDU� OHF¶K PD UHRPS EUHPDx NHPPDGXULR� F¶KZH]K� ZDU�OHUF¶KPD� KH� K�D��
PHW PDUWH]H H YH]H QHX]H F¶KRD]K� >݊@ F¶KZH]KHQQ ]LZHX]� 0LUHW HR EHW HYHO�VH EHWHN DU
F¶KUHQQYUH]KRQHJ� VN� �

K%U� JXUSHQQ �JXUIHQ��� NU%U� JRXUIIHQ� %U� JRXUIHQQ �
K%U� IHOFKRX �IHO[RZ�� NU%U� IHOFK� %U� IHOF¶K �
K%U� ILP� �ILৼ�� NU%U� ILII� %U� ILxY �
K%U� IUXW� IURW �IU8G�� NU%U� IURXGHQQ� %U� IURXG�HQQ��
'D YDUH DU F¶KUHQQYUH]KRQHJ H NDYHU �I� LYH] R WRQW HXV �èY� � JRXIHV �JXIHè�� SH

HXV ?YK?�  �I� H UDJRULR� DU YHUER� GLEHQQHW JDQW Y � FDIKH� TXDIIH �NDIH�� VHIKHW �VHIHG�
R WDOYRXW� EHS HLO� ?NDYKH?� ?VHYKHG?� 0HU]KRPS DPDx LYH] DQ DURXH]LDGXU JDQW IK� II� WUD
PD NDYHU DWDY XK � �ZK�  ��� JDQW DU YHUER� GLEHQQHW JDQW ?Z? � PHUXKRPS� PDUXKH
 EU%U� PDUYIRPS� PDUYIH�

(Q WHRG\H]KR� D�YUHPDx� H GHURX XU JHU H YH] DOLHV JUDHW JDQW >Iࡊ @ SH >Y@ H %U7� KDJ
H %U*�� 'DYHLx D UHRPS GD $/%% ��� IDOF¶K� ��� IDO]� ��� IRUF¶K� ��� IDRX� ��� IDRXWHW�
��� IHXQWHXQ� ��� IURXH]K�

> Iࡊ @

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

>Y@
��� � ��� ��� ��� ��� ��
��� � ��� ��� ��� ��� ��
��� � ��� ��� ��� ��� ��� ��� ��
��� � ��� ��� ��� ��� ��� ��� ��� ��
��� � ��� �� ��� �� ��
��� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��
��� � ��� ��� ��� ��� ��� ��

��



>I@

��� � DU UH DOO
��� � DU UH DOO
��� � DU UH DOO
��� � DU UH DOO
��� � DU UH DOO
��� � DU UH DOO
��� � DU UH DOO

+HxYHO HR DQ DQDGHQQ�PDx ± QHEHXWRF¶K VWUHZHW DYDW ± RX]K DQ KLQL KRQ HXV VWXGLHW
HYLW ��V�� >]@ H 3UHGHU����� ���� 8Q DQDGHQQ D ZDQDGXUH]K HR >I @ = >Iࡊ @ = >Y@�

:DU�OHUF¶K WUL H F¶KRDUYH] XU F¶KZH]KDGXU� VN� XU SDRWU � � WUL IDRWU �HU \H]K NRP]HW
H NOHYHU DOLHVRF¶K XU EORWDGXU � µWUL EDRWU¶�� GLZDU $/%% ��� H NDYHU� H�NLFKHQ VWXPPR�
JDQW >I @� VWXPPR� JDQW >Iࡊ @ H � �� ��� ���

(YHO D ZHOHU� GUH YUDV H YH] PLUHW DNHWXV HYHO >I@ DQ ��I�� GLZDU K%U� �I��

1RWHQQ � (U JHULR� R WRQW HXV N.W� VZ�� H NDYHU D�ZH]KLR� >I @ SH >Iࡊ @ H�OHF¶K >[Z
[ܷ KZ Kܷ @� 3HXUOLHVDx H YH] VWULVKDHW DQ DQDGHQQ�PDx H OHF¶KLR� ]R KHSNHQ� PHW GD JUHGLx
HR H] HR K%U� ILP� �ILৼ�� PHQHJHW D�]LRF¶K� HYLW �[ZLৼ�� PDU NHxYHULHU JDQW .E� FKZLILR�
PHW� H NU%U� HYHO EUHPDx QH JDYHU QHPHW �I �� VO� '*9% ���� KD PDUWH]H Q¶HR NHW NDU DU
%U� KDJ DU .E� GDRXVW GD¶U VWHU KHxYHO �VO� e& � ����

6HWX� KHUYH] DQ$/%%� ��� F¶KZLEX� ��� F¶KZHQ� ��� F¶KZH]KDx� ��� F¶KZH]KLJHOO�
��� F¶KZH]Lx� ��� F¶KZH] �HYLW F¶KZDH]K� .E� FKZHWK�� ��� F¶KZLO� ��� F¶KZLWHOODW� DO
OHF¶KLR� PD NDYHU >I @ SH >Iࡊ @ �QH JDYHU NHW >Y@�� D�ZH]KLR� H] HXV JHULR� DOO ZDU DU
F¶KDUWHQQR� PHQHJHW D�XV� KDJ L VDYHW KHUYH] DU VWHU WURHW GLZDU DU JDOOHJ KD Q¶HR NHW
GLZDU VDYERHQW DU EUH]KRQHJ � GLDHV HR REHU JDQW $/%% ���� UDN H�NLFKHQ F¶KZHUY H]
HXV XU JHU GLVKHxYHO IHUY EHW GDPPHVNHW JDQWDx �VO� e& �� ���KK���

��



��� � >I @ � �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

>Iࡊ @ � ��� ��� ���
��� � >I @ � ��� ��� ��� ��� ��

>Iࡊ @ � ��
��� � >I @ � ��� ��� ��� ��� ��� ��� ��
��� � >I @ � ��� ��� ��� ��� ��� ��� ��� ��� ��
��� � >I @ � ��� ��� ��� ��� ��� ��
��� � >I @ � ��� ��� ��� ��� ��� ��

>Iࡊ @ � �� >IܷࡊH� ࡢ[ @�
��� � >I @ � ��� ��� ��� ��� ��� ��

>Iࡊ @ � �� �>IܷࡊLO@�
��� � >I @ � ��� ��� ��� ��� ��� ��� ��� ��� �� �DQ KROO JDQW >I\@� QHPHW ��

>IܷL@

'LZDU�EHQQ DQ DQDGHQQR��PDx� VO� )$/&¶+81 +/% � �������� � ��� �,QWHU DOLD�
GLZDOO Q¶HXU NHW HYLW NHxYHULDx NRHxYLx KD F¶KZHxYLx� VO� 9%(* �����

� ��� +HQYUH]KRQHJ �Y�
(Q KHQYUH]KRQHJ H NDYHU �Y� HYHO GLVRF¶K DU JZDQDGXU HXV 3U��E�� VO� 9%(* ����

���� &KRPHW HR NU%U� �Y� � H EU%U� H FKRP >Y@ LYH] SHXUOLHVDx� PHW WHFKHW HR GD YH]Dx
JZDQDHW H >�@� HYHO KRQ HXV JZHOHW PHXU D ZH]K HQGHR� 6HWX XU VNRXHUHQQR� EHQQDN �

K%U� GLXHU �GLYHU�� NU%U� GLXHUDII �GLYHUDৼ�� %U� GLYHUDx �
K%U� GDUXLG �GDUY,è�� %U� GDUYH] �
K%U� JRI �JRY�� NU%U� JRII �JRY�� %U� JRY� WHRG\� µJR� JRZ¶ �
(YLW DU VWXPPR� EUHPDx� VO� D�]LRF¶K � ��� HYDx� VNULYDx�
1RWHQQ � 5RXH] HR DU JHULR� R NUHJLx JDQW %U� Y� � SHXUOLHVDx H] HXV DQH]KH DP�

SUHVWDGHQQR� GLZDU DU JDOOHJ QHYH] D�ZDOF¶K � HQ DPSUHVWDGHQQR� NRVKRF¶K H WURH *O� Y�
GDP� SH E�� VN�PRXH]K� %U(� µERpK¶ HXV *O� YRL[� (U JHU YL� Q¶HR >Y@ QHPHW XO OHRQHNDGXU
GHJHPHUHW HU \H]K OHQQHJHO HYLW XL �VO� .E� ǒ\� NU.Q� R\�� VO � $/%% ����

� ��� +HQYUH]KRQHJ �ৼ�
'LGHUPHQDx D UHHU K%U� �ৼ� HYHO JZDQDGXU 3U� �P�� SHXUOLHVDx H YH] QRWHW P�

D�ZH]KLR� X HQ KHQYUH]KRQHJ� VO� 9%(* �������� ( EUH]KRQHJ NUHQQ HQ HQ QRWHU I� DEDRH
GLEHQQ DQ ��W NWYG� KD II� IIX� IX QI�I�� GUH YUDV HR EHW PLUHW PDW D�ZDOF¶K DQ GLIRUF¶K HWUH
�Y� KD �ৼ� EHWHN EUHPDx � PHXU D �ৼ� ]R DHW GD �Y� SH GD ���� KRJHQ QLYHUXV HR F¶KRD]K
DU JHULR� R WLVNRXH] �� aY�� �H�NUHL] XU JHU� SH �� a�� �H GLEHQQ XU JHU�� $U UHL]KVNULYDGXU D

��



YUHPDx D DUYHU NDO] PXLRF¶K HJHW D�UDRN DQ DURXH] x R YHUNDx IURQHOODGXU DU VRQHQQ HYHO
GLVRF¶K K%U� �ৼ�� 0HU]KRXW DYDW H NHQJORWHQQH NU%U� �I Y ৼ�� VN�

'HOOLW KHS HXLWDII� VLJRD] GH]DII DIIHW 0� ����
�GHO�LG KHE HYLWDৼ VLZDș GHèDৼ D IHG�

+DxYDORXW D UD EH]Dx NROOHW DYDW SHS IULDGXU HU F¶KHPPDGXULR� GHURX�JHU KDJ H
YDUY D F¶KHOO GDYHLx GD EDUY SH GD PDUY� .R]K H WOH EH]Dx� SD VHOOHU RX]K PRXH]K � %U�
µERpK¶ UDN NU*O� YRL[ �YZHV� JDQW NU*O� �V� R YRQW GD NU%U� �ș� D GOH EH]Dx EHW DPSUHVWHW
DEUHG � GLZH]KDWRF¶K H YLMH EHW �F�� QRWHW F]� oo� K�D�� PHW DQ HQHEDGXU� HWUH %U./7 �P� � �
%U(� �E� D DPSOHJ H] RD KHxYHO RX]K �Y� EORWDGXULR� �E� KD �P��

8U VNRXHU HXV HPGURDGXU �ৼ� D JDYHU H %U� NUHxY� NU%U� FUHII� K%U� FULP� .E� FU\I�
$/%% ��� � VHWX DU VWXPPR� D JDYHU HYLW _ৼ_� R UHLx JRXGH SHS KLQL QLYHU DQ WHVWHQQR�
ZDU DQ $/%% �

> H� ��� H� M ��� H ��� Ӂ � ���� Ӂ � M ��� Ӂ- ��� ӁY ��� H} ��� Ӂ ��� ӁMI ��� {Ѻܭ ��� �} ���
Rܭ ��� HR ��� ѺRܭ �L� HMܷ ��� Ѻܷܭ ��� Hܷ ��� HX ��� Lܷ ���� Hm ��� HLI ��� @

%H]HW �� VWXPP WHVWHQLHNDHW� �� DQH]KH GLVKHxYHO� 1¶KRQ HXV NHW NODVNHW GLIRUF¶KDx HWUH
DU VRQHQQR� IURQHOOHW KDJ DU UH GDPIURQHOOHW� (YLW ODNDDW XQ WDPP XU]K HU JRDGHJ�VH H
WDVSDU]KLPS HYHO�KHQQ �

D� DU VWXQPR� R WLVNRXH] XU IURQHOODGXU HXV DU VRQHQQ � ��  ���� �
E� DUVWXPPR� QD ]LVNRXH]RQW IURQHOODGXU HEHW KRJHQ XQ GDPRXH]K HXV �ৼ� �
��  �� �

N� DUVWXPPR� QD ]LVNRXH]RQW QD IURQHOODGXU QD GDPRXH]K HXV �ৼ� �
�  ���� �

(YLW JZLU H UDQNHU VWUROODx DU UXPPDGR� D� KD E�� UDN DQ HLO UH KDJ DU UH DOO D ]LVNRXH]
XQ GDPRXH]K HXV 3U� P� KD PDU JRXODNDRPS H] HR GUH YUDV NHLWGRXH]HN GDVSDU]KDGXU
DQ HQNODVNYDR� ZDU GDUHDG DU EUH]KRQHJYD� H YHU]KRPS H] HR EHW PLUHW K%U� �ৼ�� H GRDUH
SH ]RDUH� JDQW ���� � DQ WHRG\H]KR�� DU SH]K D UR GLD] VRQQ GD¶Q GLVRF¶K VNRXHULHNDXV
HXV DU UHL]KVNULYDGXU� EH]HW NUHxY� D�HQHS GD VNULYDGXULR� ]R D DURXH] µNUH¶�

.HPHQW�VH D GDOY HYLW �ৼ� GLEHQQ�JHU HU JHULR� XQVLODEHQQHN� SH HYLW �ৼ� PH]F¶KHU
�VN� NOHxYHG�� *ZHORPS DU SH]K D F¶KRDUYH] HYLW DQ GLEHQQR� �Dৼ� HXV DQ GHUH]LR��XKHODx
SH �Dৼ Rৼ Lৼ� DQ DQRULR� NDGDUQ� 6HOORXW D UDLPS RX]K VWXPPR� %U(� JDQW >Q@ SH >݄@ HYHO
GDPRXH]KLR� HXV �ৼ�� ]RNHQ SD QD JDYHU NHW D DUDOOVRQLDGR� HXV �ƭ� GLUD]H�

R

��



$/%% 9(5% *DQW GDPRXH]K
+EU� �ৼ�

+HS GDPRXH]K
+EU� �ৼ�

',%�
$//

',$1$9

�Dৼ� �Lৼ� �Rৼ� +ROODG �D� �L� �R� +ROODG
�� EHYDx � �� � �� �� � �� �� � �
�� EHUYLx � �� � �� � �� � �� � �
��� GHEULx � �� � �� � �� � �� � �
��� GR]YLx � �� � �� � �� � �� � �
��� GLPH]Lx � �� � �� � �� � �� � �
��� JZHU]KDx � �� � �� �� � �� �� � �
��� JZLVNDx � �� � �� �� � � �� � �
��� F¶KZH]KDx � �� � �� �� � �� �� � �
��� F¶KZH]Lx � �� � �� � �� � �� � �
��� OD]KDx �� �� � �� �� � �� �� � �
��� SHF¶KLx � �� � �� � �� � �� � �
��� UHLx � �� � �� � �� � �� � �
��� VHF¶KDx � �� � �� �� �� �� �� � �
��� VNHLx � �� � �� � �� � �� � ��
��� WRLx � �� � �� � �� � �� � ��
��� WUHLx � �� � �� � �� � �� � �

² ² ² ² ² ² ² ² ² ²
�� ��� � ��� ��� ��� �� ��� �� ��

'DVWXPHW KRQ HXV HQWD ���� VWXPP� DQH]KH ��� EH]HW ��� � R WLVNRXH] GLEHQQR�
DOO� ��� HOH]H ��� �� Q¶LQW NHW DQDYH]HW HQ HQNODVNYDR� DQ $/%%� KD ����� EH]HW �� � D
F¶KDOOHU VWXGLDx R GLEHQQ KHUYH] K%U� �ৼ�� $Q GDVSDU]K HWUH DU UH D ]LVNRXH] XQ GDPRXH]K
HXV K%U� �ৼ� KDJ DU UH QD ]LVNRXH]RQW WUD ]R� EHS HLO� ���� � KD ���� ��

0HU]KHW H YR GUHLVW�KROO DQ GUHJDQWDGR� KHUYH] DU VRQHQQ GLDUDRN � �Dৼ� ��� � � �D�
���� � � �Lৼ� ���� � � �L� ���� � � �Rৼ� � � �R� ��� �� 'D ODYDURXW HR H] HR EHW PLUHW PDU
DU IURQHOODGXU ZDU�OHUF¶K �L�� GUH PD YRH VNRXHULHNDHW H %U(� GUHLVW�KROO � PDGLN D�ZDOF¶K
ZDU�OHUF¶K �D�� PHW NROOHW D�JUHQQ SH GRVW ZDU�OHUF¶K �R��

$PDx GD KHXOH H YR URHW DQ GDVSDU]K KHUYH] DQ HQNODVNYDR�� PD YR PHU]KHW JZHOO
DEHJR� DU VLIUR��VH�

$/%%
1Q

(QNODVNYD �Dৼ� �Lৼ� �Rৼ� �D� �L� �R� 'LE�
DOO

GL�
DQDY

'HUH]�8KHODx

�m� �}� �D� �R�
� (XVD � � � �
� 3ORXULQ�

:LWDO
� �� �

� /DQGHGD � � � �
� 6��)UHJDQ � �� �
� (QH]�9D] � �� �

��



� 6DQWHJ � �� �
� 0ROHQH] � �� �
� 7UHEDEX � �� �
� %RKDU] � �� �
�� 7UHPDRXH]DQ � �� �
�� 3ORXYRUQ � �� �
�� 6��6HY � �� �
�� /RNPHODU � �� � �
�� 3OHXYHXU�

%RG
� �� �

�� 3OHXYLDQ � � �
�� 3UDG � � �
�� 3ORXJDVQRX � �� �
�� 3ORX]HODPEU � � � �
�� 7UHJODxYL] � � � �
�� /RXHJ � � �
�� 6��)LDNU � � � � �
�� (QH]�9ULDG � � � �
�� 3OHUDQHJ � � �
�� 3OLDQ � � � �
�� 3ORXJDVWHOO � � � � �
�� 5XPHQJRO � �� �
�� %UDVSDU] � �� � �
�� %HUULHQ � �� � � �
�� 3OXULG�

.LVWLQ
� � � �

�� .RUOH � � �� � �
�� .URD]RQ � � � � �
�� 3ORGLHUQ � �� � �
�� /HQQRQ � �� � �
�� 3ORQHYH]HO � � � � � �
�� 3OHYLQ � � � � �
�� 0XU �� � �
�� 3ORDUH � �� � � �
�� (GHUQ � � �� � �
�� 5XDOOHJ � �� � �
�� (QH]�6XQ � � � �
�� 3ORJR � � � �
�� 3OHXQHJ � � � �
�� 3OXJHQ � �� � � �
�� (OLHQ � �� � � �
�� 6NDHU �� � �
�� $U )DRXHG � �� � � � �
�� 3ORHXU � �� �
�� .ORDU�

)RXHQDQW
� �� � �

��



�� 1HYH] � � � �
�� 7UHPHYHQ � � � � �
�� .ORDU�

.DUQRHG
� � � � �

�� 7UHJRUQDQ � � ��
�� 3HODQW � � �� � �
�� .OHJHUHJ �� �
�� 3ORXDHUGXG �� � � �
�� 1RDO�

3RQGLYL
�� � �

�� %HXEUL �� � �
�� 3ORXYHOLDY �� �
�� 6��$URXHVWO �� �
�� .DODQ �� �
�� 3ORXZLQLHU �� � �
�� /RNZHOWD]�

*UHJDP
�� � �

�� 3ORXYHXU�
(UHJ

�� � � �

�� %UHOHYHQH]�
(UHJ

� �� � �

�� *URH �� � �
�� 3ORXYDHO�

(UHJ
� �� � �

�� 3ORXYHUHQ�
(UHJ

�� � � �

�� 7HL] �� � �
�� (QH]�$U]K �� � �
�� /RNPDULDNHU �� � �
�� 6��3HU�

.HEHUHQ
�� � �

�� /RNZHOWD]�
5HYL]

�� � �

�� 'DPJDQ �� � �
�� +RXDG �� � � �
�� 6DR]RQ �� � �
�� /RNPDULD �� � �
�� /DQJLQGLJ �� � �
�� %D]�

*ZHQQUDQQ
�� � �

>^NHQWܭ@  >ƷH^W �@Ѻܭ >G Ѻܷܭ @Ѻܭ

��



(Q GDROHQQ DPDx D�]LRF¶K KRQ HXV ODNDHW LYH] GLEHQQR� DQ DQYLR� JZDQ KHUYH]
$/%% ��� NHQWDx KD ��� GLZH]KDx� (YHO�VH KRQ HXV NDYHW �� VNRXHUHQQ HQ �m� �D F¶KDOOHU
VWDJDx RXWH DQ GDRX �Ѻܭ� HXV %D]�*ZHQQUDQQ�� �� HQ �}�� �� HQ �D� �PXL XQ �ܭ� H 3ORDUH��
� HQ �R�� 0HU]KRXW D UHHU H] HR EHW PLUHW NDO] JZHOORF¶K HJHW HU YHUER� GDPRXH]K DU �ৼ�
KHQYUH]KRQHN� $U VWXPPR� HQ �}� SH �R� Q¶R GHXV NHYHOHS HEHW HU \H]KR� NHOWLHN DOO KDJ
DQDW HR H WHXRQW GLZDU DQDQDORJLH]K JDQW DQ DQRULR��NDGDUQ HQ �Rৼ� � KHYHUN HR DYDW H]
HXV EHW PLUHW DU IURQHOODGXU HQQH� GUH YUDV� SD¶] DH GD JHW HQ DQRU�NDGDUQ�

( NUHQQYUH]KRQHJ H YH]H PLUHW F¶KRD]K� GUH YUDV� �ৼ�� VO� -�5�)� 3,(77(� %%&6 ��
���� �������� S� ��� SHUJHQ� PHW DU F¶KORWHQQR� D ]LVNRXH] GLPS HGR R YRQW GD JHW HU
�����W NWYG� HQ KDQWHUQR] DU YUR� VN� FUHI -� �� �VNULYHW LYH] FUH %� ��� K�D� VO� '(%0
����� EUDVVD 1O� ���� 48,48(5� HQ H &ROORFRX� D ODYDU H] HR ]VHPLPXWH RX PXWH]
�PHQHJHW JDQW 3,(77(� O�P�� � DQDW HR� GLZDU VNULYDGR� ]R HYHO GLJDFoL�PH ]GHJDVLQ�
PH] �S� ��� HPE� ������ OӁPD ]OHPPDx] �S¶� ���� DVH]DII� DVH]D ]D]H]Dx] �S� ���� K�D�
.HQ DURXH]LXV DOO HR DU ID]LR� HQHS PD NDYHU II OHF¶K Q¶HXV EHW ELVNRD]K �ৼ�� HYHO ODXDUHW
j JUDII ]ODYDURXW D UD] �S� ���� Pp p FDUJRII ]PH H JDUJR] �S� ���� PH KR VHUXLJRII ]PH
KR VHUYLMR] �S� ���� KDF p iJUDII ]KDJ Hx D UD" ] �S� ���� K�D� +HUYH] 3,(77(� S� ���� H
YH DHW �ৼ� GD >aৼ@ JDQW XU VRQHQQ IURQHOOHN ZLULRQ ]DV UHFHQWO\ DV WKH ��WK RU ��WK FHQW�]�
PHW XU VRQLDG H RD DU VRQHQQ IURQHOOHN� KD Q¶HR NHW XU YRXH]KLDG� EHWHN GLEHQQ PDUHYH]K
DU F¶KUHQQYUH]KRQHJ� DU SH]K ]R SURXHW JDQW DQ HQNORWHQQR� HYHO �DI DY Dৼ�]� %UHPDx
DYDW� H] HXV PRXH]KLDGR� IURQHOOHN JZLULRQ �m } Ӂ ƭ ࡿ\ �� VN�

'DRXVW H NDY G¶LW ¶KHOOIHV EH]Dx �EH]m�
7DOYRXGXV HQ GRXDU EUDV�PDx �Pm�

�(UQDXOW� *ZHU]LR� %DU] DU *RXHW ��
(XU SDXWU \DRXDQN� KDJ Hx JRDOO�JODx �JOm�
'UH ¶U F¶KRDG NHU G¶H YORDLR NHQWDx �NHQWm�

�(UQDXOW� KY� ����

PHW NY� �
+D GUH VH SDQ OHDII� H] FDIIDII DP KDXDO 0� ����
�D GUH VH SDQ OHDৼ Hè NDYDৼ D P KDৼDO
(Q KXHKXHW i FUHGDII� KDQ GLXH]DII DIIHW 0� ����
�HQ [ZH[YHG D JUHGDৼ D Q� GLZHθDৼ D IHG�

� �� 'LVRF¶K�
'LZDU DU VWXGLHQQ�PDUL H F¶KDOOHU GH]DVWXP Q¶HXV QHPHW GLY JHYYRXH]KLDG F¶KZH]K

JZHX]�GHQW� ��I �� KD ��Y��� 3D UD )$/&¶+81� HQ H VWXGLR� HXV WHRG\H]K DU 9RXUF¶K�:HQQ�
JDQW WHLU PRXH]KLDG �I �� �Iࡊ �� �Y�� HPDx DU JZLU JDQWDx HYLW D VHOO RX]K H GHRG\H]K�PHW H IHXU
HEHW HYLW DU EUH]KRQHJ HYHO \H]K� 'D VNRXHU� SD ODYDU H] HXV XU EORWDGXU �I � = �Iࡊ � �DU SH]K
]R EHW DURXH]LHW JDQW DU VNULYDG ^I JDQW WXG ]R�� H WLVRxM Q¶HR �Iࡊ � QHPHW XQ KDQWHUHU ZDU�]X
�Y� �VO� � ����� $�GRVWRF¶K H YR VWXGLHW DU JXGHQQ�VH HQ H]NHQWHO ZDU DU F¶KHPPDGXULR� D
KHXLOK�

3D JHxYHULHU DU IUDPP KDJ DU VNULYDGXU H WHXHU GD¶Q GDROHQQ�PDx �

��



ŇZŇ VNULYHW Z �JZHORXW�� R �QHRD]K� KD GUHLVW�KROO Y �HYLWDx��

ŇIŇ VNULYHW I �IDO]��

ŇYŇ VNULYHW Y �

ŇৼŇVNULYHW Y� R WDOYRXW ��Y�� HYHO NHPPDGXU ��P�� GHURX�JHU� D�ZH]KLR� H NUHL] XU
JHU �QHYHG� � xY ��aY�� H�NUHL] �NOHxYHG� SH H GLEHQQ XU JHU �NODxY� � x �� a�� HQ
DQRULR��NDGDUQ KDJ HQ GHUH]LR��XKHODx �GHEULx� EUDVDx��

             

��



(=.(17(/

$�]LYRXW DU F¶KHPPDGXULR�

5RXHVWOHW PHXUEHW HR NXGHQQ DU F¶KHPPDGXULR� EUH]KRQHN KDJ DPDx QH YR URHW
QHPHW XQ DOEHU] DQH]KH�

:DU DU VNHXGHQQ ,9 H ZHOHU XQ GLxV $%&'()*+� DQ WX &* R YH]Dx DVWHQQHW H
*2� 'D¶U SODHQHQQR� H YR URHW DQ DQYLR��PDx �

$%&' � SODHQHQQ DU VWDQNHQQR� �
()*+ � SODHQHQQ DU F¶KZH]KHQQR� �
$%)( � SODHQHQQ DQ DPJOHYHQQR� �
'&*+ � SODHQHQQ DQ KHJOHYHQQR� �
%&*) � SODHQHQQ DU JZDQHQQR� �
$'+( � SODHQHQQ DU F¶KUHxYHQQR��
$U UHJHQQ *2 D YR JUDHW DQH]KL UHJHQQ DU IDWDGXU�

3HS VRQLDG D YR WHUPHQHW HYHO NHQYHYHQQ WHLU IODHQHQQ� GD VNRXHU >J@ HYHO NHQ�
YHYHQQ SODHQHQQR� DU VWDQNHQQR�� DQ KHJOHYHQQR� KDJ DU JZDQHQQR�� DU SH]K D ]LGHU�
PHU� >J@ HYHO XU VWDQNHQQ ZDQ�KHJOHY�

�� ± $U EORWDGXU� HQW�VRQLDGRQLHO� D F¶KHOO EH]Dx VNHXGHQQHW JDQW DQ WUHX]YHJHQQR�
$& KD '*

�� ± $U F¶KZH]KDGXU D YR PHUNHW JDQW $(�

�� ± $Q QHSWXHNDGXU H GLEHQQ DU JHULR� GLUDN XQ DUVDY�NRP]� JDQW $%� &%� ()� *)�

�� ± $U F¶KDOHWDGXU JDQW &$�

2X]KSHQQ DU F¶KHPPDGXULR��PDx H UDQNHU REHU DQY LYH] HXV DU EORWDGXU D F¶KRDUYH]DV
HU �W NWYG� HU VRQHQQR� HWUHVRQHQQHO H�NUHL] DU JHULR�� D YR DURXH]LHW JDQW $& KD &* �KD
Q¶HR NHW '* HYHO HQ ��� VO� 3UHGHU �� ����

%H]¶ H] HXV LYH] KD GUHLVW�KROO DU SH]K KRQ HXV DQYHW ]DQ HLO JZDQDGXU] KDJ D YR
DURXH]LHW JDQW (+� +*� $&�

8U ZH]K DQ DP]HU H]�HXV WXG D F¶KRXOHQQ SHUDN QH DURXH]LHU NHW HU VNULYDGXU�DU
F¶KHPPDGXULR� >V@ = >]@� >I @ = >Iࡊ @� K�D� (HXQ HR DU UHVSRQW SHRJZLU H] LQW QHYH] HU \H]K
KD QH ]HJDVRQW SHXUOLHVDx QHPHW XQ QHEHXW�QHEHXW D VWOHQQ�

5RXH] NHQDQ H RD �I� HQ KHQYUH]KRQHJ �VO� 9%(* ���KK��� R WRQW GLZDU XQ QHEHXW
JHULR� ODWLQ SH HXV VWUROODGR� NHQVRQHQQR�� 1¶HXV WUD KRO ODNDIH GD JUHGLx H YH]H JUDHW
XQ GLIRUF¶K JZH]KDOO HWUH� ODNRPS H IHOF¶K KDJ KH IHOF¶K� KD EUHPDx QH YH] NHW GLIRUF¶KHW

��



NHQQHEHXW UDN PDU WUR D�ZH]KLR�� H IHOF¶K GD >H IࡊHOܵ H YHOܵ@ H F¶KRDUYH] NHUQHQG�DOO�
HQ KHYHOHS WHRG\H]KR�� JDQW KH IHOF¶K � Q¶HXV JRXQLG VWOHQQ HEHW QHX]H � XQ GRXHOODGHQQ
HR DU VNULYDG ^I� KD JZDVKRF¶K F¶KRD]K H YLMH EHW VNULYDx Y � VN� H YHG R WDYHLx GD EHG�
PHG KD IHG � 0HUNRPS LYH] Q¶HXV URXG HEHW HXV XQ KHYHOHS NHPPDGXU H NHPEUDHJ�

(YLW D VHOO RX]K V�]� QHYH] HR LYH] ± GDYHLx D UHRPS G¶KRU VWXGLHQQ H 3UHGHU �����
����� ± KD SHOO HR D YH]Dx JRXQH]HW DQ KROO YUH]KRQHJYD� (O OHF¶KLR� PD NHPPHU H >]@
DQ KROO F¶KHULR� R NUHJLx JDQW �V�� HR DQDW Q¶HXV VWOHQQ HEHW JRXQH]HW SD VNULYHU ] EHS WUR
H�OHF¶K V�

+HxYHO HR HYLW >[@ � >ܵ@� SD VRxMHU GUHLVW�KROO QH JDYHU �[� H SHQQ�GHURX XU JHU QHPHW
HU VWUROODG �[Z��

(YLW DQ WUL DQH]KH� PHU]KRPS LYH] Q¶HXV JHU HEHW � QHPHW DPSUHVWDGHQQR� QHYH]
GLZDU DU JDOOHJ SH ]LVWUHVDGXULR� � R NUHJLx JDQW >Y ] ܵ@ KDJ DQDW HR H] HR NDGDUQDHW DU
EORWDGXU GUH H JHQHQHE DU F¶KDOHWDGXU�

*ZH]KDOO H YH]H QRWDRXHW XU F¶KHPPDGXU FK�M � KD PDUWH]H H YH] F¶KRD]K JDQW WXG
]R� $PDx H YH] ELKDQRF¶K F¶KRD]K DU VWOHQQ JRXQH]HW� UDN DU F¶KHYHOHER� VWDQNHQQHN D
\DQN SHXUOLHVDx� $U UHL]KLDG VRQLDGRQLHO NORN D YLMH �
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)$/&¶+81 �VO� 6DY KD 6&%� D JODVNDV WHQQDx NRUYR HXV DU VWDYQHQQR�� R YHUNDx�
GD VNRXHU H NDYHG >WUL ݕ L� @ OHF¶K PD WLVWDJHG >FL� @ HYLW NL � DQDW HR Q¶HXV DPDx QHPHW
IHGR� OHF¶KLHO�WUH �VO� 6&% ���� 1H UR VNRXHU HEHW HXV >WUL ࡩݕ L@ D YH KHxYHO RX]K >WUL IࡊHQ�@�

$QDGHQQ DQ HLO JZDQDGXU D ODND GD HPGUHLx HYHO�PDx �

D� �33� = >݊@ ĺ >I@ = >Iࡊ @ = >Y@

� WW � = >ș@ ĺ >V@ = >Vࡩ @ = >]@

� NN � = >[@ = ࡊ]< @ = >ܵ@

E� >Y@ = >�@

>]@ = >�@

>ܵ@ = >�@

 �$PDx H] HXV EHW JUDHW JDQW HPGURDGXU DU %U./7� KHxYHO H F¶KDOOIH EH]Dx VNULYHW HYLW
%U(� JDQW PD YR� VN� HUOHUF¶KLHW >ܷܵ @ KD >ܷ@ RX]K >Iࡊ @ KD >Y@��

.DYHW H YR DQ WDROHQQR� ZDU DU VN� ,9 �� �� �� ��
3D ]LVWURRPS DYDW GD¶U VDYERHQW PRXH]KLDGRQLHO� KD Q¶HR NHW VRQLDGRQLHO NHQ�

HP JDYRPS GLUDN XU UHL]KLDG NDO] HHXQRF¶K HQ KRQ HXV WUHVHW ZDU DU VNHXGHQQ ,9 � �

��



F¶KRDUYH]RXW D UD HXV DU EODHQHQQ $&*(� (QR QH ]DOF¶KHU NRQW HEHW HXV DQ HLO JZDQDGXU�
KD Q¶KRQ HXV PLUHW *2 QHPHW HYLW NRXQDDW H] HXV EHW �J � = �ܵ� = ��� H�NUHL] DU JHULR��
(YLW DEHJR� WUHDGHJHO LYH] KRQ HXV PLUHW �ș è� H�OHF¶K �V ]��

�� R ��
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