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RXVSHYGX

(IPMZVITV3WIRXI YRIMRXVSHYGXMSR  TSYVRSR MRMXM3W @ PE WG N
PTEWWYVERGI 1fEGGIRX IWX QMW WYV PE QIWYVIHY GLERKIQIRX C
PIWEWWYVIWIXPIYVWEWWYVIYVW

1l GLERKIQIRX GPMQEXMUYI TVEWIRXI TPYWMIYVW H3OW TSYV PE WS
RIQIRX EPMQIRXEMVIIX PE W3GYVMX3 HI PTIEY EUIGXERX PE WERX?3
X2QIW HI XVERWRBYK I X6EROEMRWM UY I PIW FMIRW WNQ @ S2A MPMMIIX WP

6 & 2ZMPNOSZMG& X FPPEUIGXI 3 KEPIQIRX PIFIGERS QMW GSRW3UYIRGIV
HIGIGLERKIQIRXIRZMVSRRIQIRXEPHIZVEMIRX "XVITVSJSRHIW IX 3X
PIWWIGXIYVWHIPTEWWYVERGIXIPWUYIPJEKVMGYPXYVI PIWFMIR

1IGLERKIQIRXGPMQEXMUYIVITV3WIRXIYRIQIREGITSYVPEHYVEFM|
HIEWWYVERGI HI HMU3VIRXIW JExSRW 5VIQM2VIQIRX TEVGIUYI P¥
XEPIWTIYXR3GIWWMXIVHIWLEYWWIWHITVMQIWIXHIGETMXEP HI W
XMXEXMZI TVIGMWI HI GIXXI EYKQIRXEXMSR RYETEWIRGSVI 3X3 H3XI
GSAEXWVIGIRXWIXJIJYXYVWVITVIWIRXIRX YRIRM R ESGH W FIMI'Y WIX \WI P
GEYW3WTEVHIWGEXEWXVSTLIWREXYVIPPIWIRG6 64 SRXEXXIMRX |
QMPPMEVHWHIHSPPEVW 3XEMIRX EWWYV3W '"MIRUYYTEYGYRIGEXE\
RI'WIWSMX TEW TVSHYMXI IR 6 64 YRITEVX MQTSVXERXI HIW TIVXI
XIQT ' XIW W3Z2VIW WYVZIRYIW EY\ “XEXW 9RMW IX IR *YVSTI (IW 32z3
GSRWMH3VEWGSQQIHIWTVIYZIWHIPE XIRHERGIEY VEGLEYUIQIRX G
TSXIRXMIP RSXEQQIRX WYV PIEWWYVERGI HIW KM KEWE IRXHH: I W OMH WH S
VEQERG6 ,SPREVBEK&E& )ERW GI WIGXIYV TEVXMGY P VNVWHI ®@IBPRW WY VI
TVIZSMX YRI EYKQIRXEXMSR HIPEJV3UYIRGIIX HIPEKVEZMX3 HIW 3
QIRXGPMQEXMUYI UYMGSAEAXIVEMX 4 204 HITPYWIRTIVXIW EWYV
6 (IXXITEYKQIRXEXMSRHIWGSAXWTSYVVEMX Q QI EXXIMRHVI

GL3W XIPWUYIPE (LMRI PI7S]JEYQI 9RM PE +VERGIIXPT&PPIQEKRI

JIYIAM2QIQIRX PIGLERKIQIRXGPMQEXMUYI VIQIXIRUYIWXMSR GIVX
XEY\HIPTEWWYVERGI XIPWUYIPTEWWYVEFMPMX3 HIWVMWUYIW F
XVERWIIVXHIWVMWUYIW 1EPMXX3VEXYVIHMWGYXIHIWV3WYPXEX
XVMI HI PIEWWEVERGEMIV SLMWXPIXLIEMXI| ERH (SBWFEKI ERH ,SP

REVEKL®E )JTEYXVIW TIVWTIGXMZIW TPYW STXMQMWXIW WYKK?2VIF
GLERKIQIRX GPMQEXMUYI PIWIGXIYV HI PTIEWWYVERGI TSYVVEMX
EY H3ZIPSTTIQIRX HIRSYZIPPIW WSPY¥YXMSRWIESUMGERMKYYEWH )ER E



ZNVNMPEBXEBE ;EKRIW 66 5SYVPITMRWXERX PIGLERKIQIRXGPMQEXMUY
WXVEXSKMUYI HIWEWWYVIYVW HI GIVXEMFREW Q ESBCGRFW EY\ “XEXW 9R

I1MSENIGXMJI K2R3VEPHIGIPMZVIIWX HITVEWIRXIVYRITIVWTIGXMZI |
KIQIRXGPMQEXMUYIIXWSRMQTEGXWYVPITMRHYWXVMIHIPJEWWY"
HERWPE QIWYVIIXPEKIWXMSRHIWVMWUYIW 1Y3UYMTIHIPE (LEMV
TPYWMIYVW QIQFVIW 2PEJSMW HIPTMRHYWXVMIIXHY QMPMIY YRM
EGXYEVMIPPI .P3XEMX HSRG REXYVIPTSYV PJ3UYMTI ).&1SK HI WTI
PIMQTEGX HY GLERKIQIRX GPMQEXMUYI WYV PITMRHYWXVMI HI PTE
EWWYVERGIWERX3IXIREWWYVERGI ZMI

(IXXI3XYHI GSQQIRGITEVINTPSVIV PE R3GIWWMX3 HIYRI Q3XLSHI W.
VIVPI GLERKIQIRXGPMQEXMUYI (IPEIWXGVYGMEPTSYV GSQTEVIV
HERW YRIEREP]WIGSQQYRI (IWHIVRM2VIW ERR3IW PEGSQQYREYX
HIWMRHMGIW GPMQEXMUYIW EGXYEVMIPW TSYV QIWYVIV PI GLERK
XYIPPI SENIGXMZIIX GSL3VIRXI| MERVSWHIRNVGAEITMEXFMXX3VEXYVI V
VEGIRXIWYVPIWUYIPUYIWMRHMGIWGPMQEXMUYIWEGXYEVMIPW U
SXIRH PE Q3XLSHSPSKMI I\MWXERXI TSYV GEPGYPIV YR MRHMGI EGX
QEXMUYIWIR +VERGI

*RWYMX! Pl GHEGMMXIGSQQIRXPEWGMIRGIHY GPMQEX TIYX "XVIYX
GPMQEXMUYI TLIWMUYI EY\GSAXW HI PTEWWYVERGI *RTEVXMGYP
ZEKYIW HI GLEPIYV WYV PYI\G2W HI QSVXEPMX?® 9R QSH2P| H3XIVQM]I
XMUYI WSRX TVSTSW3W TSYVPMIVPITMRHMGI HI GLEPIYV2PE WYVQ:
GYWWMSR HIWEZERXEKIWIX HIWHMYGYPX3W HIPJETTVSGLI

*ROR PIGLETMNMRSVITPYWIRHSXEMPPIPMIRIRXVIPIWXIQT3VEXYVIW
XEPMX3®* IR +VERGI 9RI TVEWIRXEXMSR TPYW XIGLRMUYI IWX YXMPM
QSH2PI HI TV3ZMWMSR HI PE QSVXEPMX3 MRGPYERX HIW XIVQIW I\TP
GSVVEPEXMSRIRXVIPE XIQT3VEXYVIIXPEQSVXEPMX3 EMRWMUYI P
SP1Z3]



&

TMWUYIGPMQEXMUYIIXEGXYEVMEX

& &1l VMWUYI GPMQEXMUY I

1l GLERKIQIRX GPMQEXMUYIJEMX V3J3VIRGI EY\ZEVMEXMSRW 2 PSR
TVEGMTMXEXMSRW HIWRMZIEY\HIPEQIVIXHYEYXVIWEWTIGXWHY
X2RYIVPIWIUOIXWHY GLERKIQIRXGPMQEXMUYI IWX PTYR HIW H3GW P
EY\UYIPWPEWSGM3X3IWXGSRJVSRX3l EZIGHIPSYVHIWMQTPMGEX
HIPTEWWYVERGI EUIGX3TEVYRIJV3UYIRGIIXYRIW3Z3VMX3EGGVYI
FVERGLIW HIEGXMZMX?® 4YXVIHIW33Z3RIQIRXW Q3X3SVSPSKMUYIW |
XIRWIW PIGLERKIQIRXGPMQEXMUYIIWXEWWSGM32PE QSRX3I HIW
PIWASRIWG¢{XM2VIW 2PEVEVIX3SHIPYIEYIXEY\WSGLIVIWWIWHERW
XMSR HIW3GSW]WX2QIW IX2PETIVXIHIFMSHMZIVWMX3 2 HIW MQTE (
PEWSGYVMX2 EPMQIRXEMVI EY\VMWUYIWTSYV PE WERX3® @2HIW GS
XERXIWIXEY H3TPEGIQIRX IX2PE QMKVEXMSR HIWTSTYPEXMSRW

IPSRPI,VSYTIHTIN\TIVXWMRXIVKSYZIVRIQIRXEPWYVPY3ZSPYXMSR
QS]JIRRIHIWYVJIEGIKPSFEPISFWIVZ3IHI6 &&NFBTE VIKIEENXHRE BS]IRR
HIPEWIGSRHIQSMXM3*HY & 2QI WM2GPI EZIGYRIEYKQIRXEXMSR HI
XIVVIWXVI Hl &SMWV(6 64 5SYVPIWGSQTEKRMIW HIEWWYVERGI XS
HIW3Z3RIQIRXW Q3X3SVSPSKMUYIWI\XV'QIWXIPWUYIPIWSYVEKERYV
HMIWHIJSV X IXPIWW3GLIVIWWIW UYMTIYZIRXGEYWIVHIWHSQQE
TEVHEZERXEKI HI WMRMWXVIW IRRSQFVIIXIRGSAXQS]IR )ITPYV
RI'WSRXTPYW VITV3ZWIRXEXMZIW IR VEMWSR HIW GLERKIQIRXW HIW
EWWYVIYVWHSMZIRX V33ZEPYIVPIWQSH2PIWHIVMWUYIUYTMPW YX
HIGLERKIQIRX GPMQEXMUYIIXPIW3ZEPYEXMSRWHIWVMWUYIW GP
XEVMUGEXMSR TSYV H3XIVQMRIVPIWTVMQIWEZIG HEZERXEKIHITV

&0R HTEMHIV PIW GSQTEKRMIW HIEWWYVERGI 2 TV3HMVI IX K3VIV P
XYEMVIW RSVH EQ3VMGEMRW SRX H3URMPY&GXYEVMIW (PMQEXI .RF
XMSRW TVSZIRERXHITPYWMIYVW ZEVMEFPIW Q3X3SVSPSKMUYIW M(
XSVMUYIW HIW “XEXW 9RMW IXHY (EREHE 1EWIGXMSRWYMZERXI T
J3VIRXW MRHMGIW EGXYEVMIPWUYM SRX33X3H3SORMW NYWUY T8 TV3W



& 6 . RHMGIWEGXYEVMIPWGPMQEXMUYIW

8SYX GSQQIPT.RHMGI HIWTVM\2PE GSRWSQQEXMSR .5( WYMX EY
GSEXHIYYRTERMIVWXERHEVHHIFMIRWIXHIWIVZMGIW PT&GXYEVI
VMWUYIW GPMQEXMUYIW 2 XVEZIVW YR TERMIV HY3Z3RIQIRXW GPMQ
HY RMZIEY HI PE QIV

1IWEGXYEMVIWQIWYVIRXIXK2VIRXHIWVMWUYIWHMZIVW 19&(.JSY
a3XIRHVIPIYVINTIVXMWIEY\VMWUYIWGPMQEXMUYIW .PWIVXHITV.
GLERKIQIRX GPMQEXMUYI 2YXMPMWIV GSQQIJEGXIYV HYIRXV3I TS
EYKQIRXEXMSR HIPTMRHMGI MRHMUYI HIW3Z3RIQIRXW GPMQEXMUY

SSYVPIWGSQTEKRMIWHYEWWYVERGI XSYXIEYKQIRXEXMSRHIW?3Z3
XIPWUYIPIWZEKYIWHIGLEPIYV PIWXIQT " XIWHIZIRX PIWMRSRHE:
PIWW3GLIVIWWIW TSYZIRXGEYWIVHIWH3IG2WIXHIWHSQQEKIWMQT
HIWMRMWXVIW )ITPYW WMPIWHSRR3IWLMWXSVMUYIWRIWSRXT
QIRXWHIWV3IKMQIW Q3X3SVSPSKMUYIW PIWEWWYVIYVWHSMZIRX V-
IXMRGSVTSVIVPIWTVSNIGXMSRW HY GLERKIQIRX GPMQEXMUYI IXP
XMUYIW2aPSRK XIVQIHERW PIYV XEVMUGEXMSR TSYV H3XIVQMRIV E

& 6 & I1ZYI HIPEPMXX3VEXYVI

&Y XSYVRERX HY 6 2QlI WM2GPI PISVSKVEQQI 2SRHMEP HI 7IGLIVGL]|
TPYWMIYVW MRHMGIW TSYZERX JSYVRMV HIW MRISVQEXMSRW Y XM
5 XIVWSR6X BEP*R6 &6 PI(PMQEXI.RHI\;SVOMRK ,VSYT (.;, HY (SQM
KIQIRX (PMQEXMUYI HI PE (& V3EWYQEMX PIW GSRREMWWERGIW WG
GPMQEXMUYI IX TVSTSWEMX HERW YR VETTSVX PI H3ZIPSTTIQIRX H
PI&GXYEVMIW (PMQEXI (LERKI .RHI\ &((. KVSYTERXPITMRJSVQEXM
XMUYIW SPSMWE SPRYEMIRMBRZIPSTTIQIRX HI PI&GXYEVMIW (PMQE X
UYM3XYHMIPIGLERKIQIRXGPMQEXMUYIEY\*“XEXW 9RMW IX EY (ERE
HI XVEZEMP (.;,IR6 & IXPERG3IRRSZIQFVI6 &0

11&GXYEVMIW (PMQEXI .RHI\Y E 3X3 H3ZIPSTT® GSRNSMRXIQIRX TEV
XYEMVIW . (& PE SGMIX] SJ&GXYEVMIW 4& PE (EWYEPX] &GXYE
&GEHIQ] SI&GXYEVMIW &&& 2TEVXMV HIHSRR:IWGPMQEXMUYIW I
6 & .PIWXHIWXMR22JSYVRMV EY\EGXYEMVIW EY\H:SGMHIYVW TYI
HIWYVZIMPPERGIHY GLERKIQIRXGPMQEXMUYI RIYXVI JEGXYIP IX"
XEKIWYV PIGLERKIQIRXGPMQEXMUYIIXWIWVMWUYIWEWWSGM3W

1TEGGIRX IWX QMW WYV PIW 3Z3RIQIRXW Q3X3SVSPSKMUYIW NXV QIW
1IW I\XV ' QIW SRX YR MQTEGX TPYW MQTSVXERX WYV PIW EWWY V3W
WSGM3X3 X PI*GSRSQMI 1fMRHMGIGSQFMRIWM\GSQTSWERXW GL
KMUYIQIRWYIPPIH3FYXERXIR& 0& XMV3WHIWHSRR3IWHIPE3EXMS
&HQMRMW XVE XMBRI I34ERL6 ,-(3)*<& (1.2)*xSREX [YX6E®4 IXHY 51V
QERIRX IVZMGIJSV 2IER DE 1 BZBR



11&(. IWX GEPMFV3TSYVEZSMV YRIQS]IRRIHI WYV PET3VMSHI HI V3
HIPE +MKYRBYW ZS]SRW UYI HITYMW PSVW Pf3ZSPYXMSR HIW ZEP I
FEVVIW ZIVXMGEPIW WSRX TVIWUYIIN\GPYWMZIQIRX EY HIWWYW H|
QIRXEXMSR WIWX3QEXMUYIHIPE QS]JIRRIQSFMPIWYV ERWHIPIMR

+MKYVIBP&Y VW HI PT&(. HI & 0&26 6&
SYVGHiiTh,ff +im B2b+HBK i2BM/2tXQ ;f2tTHQ 2f

*RVIKEVHERX REGNSRKWIERX PE TVSKVIWWMSR HIWTIVXIW EWWYV3|
PEMVI SRRSXIYRIJSVXIGSVV:PEXMSR

+MKYVEB&VXIW EWWYVSIWPM3IWEY\GEXEWXVSTLIW REX
SYVC[[[ WIMWWVI GSQ QIHME TVIWW VIPIEWI RV 6 & &6& KPSFEP GEXEW



(Yvvd & GSRWMH?2VI3XIRHVIPEJSVQYPIHIPT&(.EY 7S]JEYQI 9RM IX I
H3ORMXMSR IX PE Q3XLSHSPSKMIHIPT&(. IXPIWNYKIHMVIGXIQIRX E
QSHMIGEXMSR FMIRUYIGIVXEMRIWHSRR:}IWGPMQEXMUYIW WSRX
TLMUYI3XYHM3l TEVINIQTPITSYVPIWTVIGMTMXEXMSRW I\XV 'QIW

*R6 & PT.RWXMXYXHIW&GXYEMVIWHI&YWXVEPMIEH3ZIPSTT2PY.F
XVEPMIRW &&(. IRYXMPMWERXPE Q3XLSHSPSKMIHIPYf&(. TSYV W"®
IR&YWXWVERMI& 171&&(. IWXS3KEPIQIRXGEPMFVETSYV YRIQS]IRRIRY
T3VMSHI HI V3J3VIRGI HMUO3VIRXI & & QZRXM\MH UMKYE/FIQQI TSYV PT&(.
ZEPIYVW WEMWSRRM2VIW HI PT&&(. WSRX TVIWUYI IN\GPYWMZIQIRX E
PEQS]JIRRIQSFMPIWYV ERWHIPT&&(. EW]JWXSQEXMUYIQIRX EYKQI

+MKYVEERBPAYVW HI P1&&(. WYV PE T3VMSHI HI V3J3VIRGI & &
NYWUY 26 64
SYVG1iiTh,ff +im "B2bX bMX mfKB+ QbBi2bf+HBK i2@BM/2tf2tTHQ 2f+QKT

JITPYWMZVYN IX6EERG6 TVSTSWIRX HIETTPMUYIV P& (. IR8YVUYMI IR P
XMSRW2&ROEVE IXH3ZIPSTTIVYRMRHMGITSYV GIXXIV3ZKMSR .PW
HERW PE H3GSYTI HYIWIX VRIXKWNWMITSVXERX UYI PEJE+SR HSRX PTMRI

IMERX PI VMWUYI TLIWMUYER PY EEWOS YCXERGIIRX PTIYVGEGMX3 HI P T&(
TVEHMGXMSR HIW VIRHIQIRXW EKVMGSPIW TSYV PE XEVMUOGEXMSR |
PI1&(. EYRTSYZSMV TVEHMGXMJ WMKRMUOGEXMJ TSYV PIW TIVXIW HI

& 9RI KVMPPIHIHSGSYTEKIHY XIVVMXSMVI GSVVIWTSRH 2 YRITSVXMSR HY
IXPEXMXYHI



UYTYR MRHMGI2LEYXIVEWSPYXMSR TSYVVEMX F3R30GMIVa2PITMRHY

SPYW V3GIQQIRX PSVW HYYR 3Z3RIQIRX HI PT.RWXMXYX HIW &GXYE
WIRXEXMSR VEWYQEMX YR TVIQMIV TVSNIX HIYRI ZIVWMSR IWTEKR
VMSHIHIV3I3VIRGITPYWGSYVXIIXTPYWVIGIRXIUYIPT&(. & . & I
TSYVPIWRMZIEY\HIPEQIV 1IYVWZEVMEFPIWHIXIQT3VEXYVIHMU:
QS]JIRRIW HI XIQT3VEXYVIW QE\MQEPIW IX QMRMQEPIW TSYV PIYV MI
RIIWXTEWIRGSVITYFPM3 QEMW SR TIYXASMMY GIVXEMRW H3XEMPW

SLSY IX ERS4 IWX Pl TVIQMIV MRHMGI GPMQEXMUYI EGXYEVMIP TYFP
PYXMPMWI PE Q" QI Q3XLSHSPSKMI IX T3VMSHI HI V3J3VIRGI UYI Pf&
XERX HIW GSQTEVEMWSRW HMVIGXIW IRXVI PIW MRHMGIW WYV PIW >
XMUYIW YXMPMW?3IW TVSZMIRRIRX HI PE TERMRWYPI MF3VMUYI *WT
FEWIHI HSRR3IW (STIVRMGYRTHH& MEBMYPMQEXI (LERKI IVZMGI (4
J)EXE XSVI 6)66 (IXMRHMGIIWX H*RSX?.&(. .RHMGI&GXYEVMIP (PM
PMWIPE Q QI Q3XLSHSPSKMIUYI PY&(. RSVH EQ3VMGEMR MP IWX 3K
YRIQS]IRRIHI WYV PET3VMSHIHIV3J3VIRGI & 0& &

+MKYVEEBPIYVW HI PY.&(. WYV PE T3VMSHI HI V3J3VIRGI & 06§
NYWUYYIR 6 66

SYVGIALSY IXERB4

FTEVXMV HI PE +tRISWYWIGSRWXEXSRW 2 RSYZIEY UYI GSQQITSYV P&
PIYVWWEMWSRRM2VIWHIPY.&(. WSRXTVMRGMTEPIQIRXEY HIWWYV
QSFMPIWYV ERWHIPI{MRHMGIE W]JWX3QEXMUYIQIRXEYKQIRX3HIT

*ROREVVMHS BX6EHPGEPGYPI YR MRHMGI GPMQEXMUYI EGXYEVMIP TS
SKEPIQIRXHIWHSRR3IWGPMQEXMUYIWTVSZIRERXHI*7& IXPIWGS
ZSMV +MKYAZ YW TEWWSRW IR VIZYI MGM PIW TVIQMIVW V3WYPXEXW
GSQTEVSRW PIW VEWYPXEXW EY\UYIPUYIW MRHMGIW QIRXMSRR3W (

&



+MKYVEIEEBPIYVW HIPYT.(&+ WYV PE T3VMSHI HI V3J3VIRGI & 06
NYWUYYIR 6 66
SYVGIEVVMHS 6X6EP

1ETVSGLEMRIWIGXMSR VETTIPPIHTEFSVHPIWTVMRGMTEPIW GEVE
&(.RSVH EQ3VMGEMR GEVPETPYTEVXHIWEYXVIWMRHMGIWGPMQE
WIRXWSRXFEW3IW WYV GIPYM GM

& 6 61E Q3XLSHSPSKMIHIGEPGYPHIPY&(. RSVH EQ:3VI

1EZIVWMSIRRI&GXYEVMIW (PMQEXI.RHI\Y &(. GSQFMRIWM\GSQTS\
PISBEFPEEMGLEGYRIZXERXYRIW3VMIGLVSRSPSKMUYI QIRWYIPPI GSC

11W HSRR3*IW HI PE T3VMSHI HI V3J3VIRGI & 0& & TVSHYMWIRX PIW
X]ITIWYXMPMW3W TSYVWXERHEVHMWIV PIWERSQEPMIWTSYV GLEU

(SQTSWERXI 3SXEXMSR )30RMXMSR

5MG HI XIQT3VEXYRO +V3UYIRGIHI XIQT3WE8XYMW®IRXMP |
SMG HIJVSMH % QO +V3UYIRGIHIXIQTWEXYM@IRXMPI

5VIiGMTMXEXMSH 2E\ TVEGMTMXEXMSR QSMW WYV NSYVW
SGLIVIWW I % 3SQFVIQE\MQYQ HINSYVW GSRW3GY XMJ\
TMXIWWIHIZIRX ce +V3UYIRGIHI ZMXITWMWICHTAMMEBXR XM P |
SMZIEY HIPE QIV, (LERKIQIRXHY RMZIEY HIPE QIV

SEFPIEY)2ARMXMSR HIWGSQTSWERXIW HI PT&(.

(LEUYI ZEPIYV QIRWYIPPI QIWYV3I IWX WXERHEVHMW?3I EZIG PE QS]IF
PIYVW QIRWYIPPIW HY QSMW GSRGIVR3 WYV PE T3VMSHI HI V3J3VIR(

6 1EZIVWMSR 6 HIPT&(.IWXEGXYIPPIQIRXIRGSYVWHIGSRGITXMSR

& &



INIQTPI TSYVYRISFWIVZEXMSRWYVPIQSMWHINERZMIV SRWXERHI
X]TIHIW4 QSMW HINERZMIVWYV PE T3VMSHI HI V3J3VIRGI

*RWYMX|I PIWERSQEPMIWWXERHEVHMW3WHIWOGSQTSWERXIW WS
GSQTSWMXI

1
ACI = Z(T90  T10k + Ps + Dsta + Wt + Ssua);

SAPIWXIQT3VEXYVIWIQMREREMSY WXVEMXIWEY PMIYHYT XVIENSYX
PIGPMQEXWIVE3GLEYUl PISGGYVVIRGIHIXIQT:VEXYVIWI\XV QIQIRX
HIHMWXVMFYXMSRHIWXIQT3VEXYVIWWIHITPEGIZIVWPEHVSMXI 9
HIGSQTSWERXIW:KEY\TSYVVEMX WIQFPIVWMQTPMWXI *R VZEPMX
XMSR VIPEXMZIHIPE ZEPIYVHIPY&(.EY OGP HY XIQTWIXRSRTEW WE .

11&(. IWX GEPGYP2 QIRWYIPPIQIRX SYWYVYRIFEWIWEMWSRRM?2VI

(IXXITHIVRM2VIIWX HSXIVQMR3IIRTVIRERXHIWQS]IRRIWWEMWSRRM
HIPILMZIVIWX FEW3I WYV PIWQSMWHIH3GIQFVI NERZMIVIX J3ZVMI
HEVHMWEXMSR WEMWSRRM2VI IWX IUIGXY23I HIPEQ QI QERM2VIUYI T

1E +MKX\KIVEGI PIW QS]IRRIW QSFMPIW WYV ERW HIW ZEPIYVW WEM
WERXIW EMRWMUYIHIPJ&(. GSQTSWMXI HI& 0&26 66 MRGPYW 5S°
HSPSKMI IX UYIPUYIW INIQTPIW HI GEPGYP HIW WM\ GSQTSWERXIW I
&(.6 & 6 &

+MKYVRSJORRIW QSFMPIW WYV ERWHIPY&(. IXWIWOGSQT
SYVGIALSY IXERBA4

&6



& 6 41fMRHMGIEGXYEVMIPGPMQEXMUYIJVER*EMW

,EVVMHSGX6EMH:ORMXPITMRHMGIGPMQEXMUYIEGXYEVMIPJVERzEMW
TVSZIRERX HI PTIRWIQFPI HIHSRR3IW HI V3 EREPRWIGY® (PERH XI (LE
IVZMGI (4 (PMQEXI )EXE6 68VX )W HSRR3IW HI QEV3KVETLI TVSZI
5216 64 8SYWPIWGEPGYPW WSRX IUIGXY3W EY RMZIEY HI GLEUYI
ZVERX Pl XIVVMXSMVI TYMW EKV3:K3W EY RMZIEY V3KMSREP TYMW F
(SVWI IRTVIRERXHIWQS]IRRIW GSQTSWERXITEVGSQTSWERXI

11W HSRR3IW HI VZEREP]WI *7& 31ERH SRX YRILEYXI V&SP PEMBR H
XYHIIXHIPSRKMXYHI IRZIGYBRMFETOWWIRXITPYWHI & GIPPYPIW
PI XIVVMXSMVI (IXXI FEWIHIHSRR3IWGSQFMRIPIW HSRR33IWHY QSt
TVSZIRERX HI HMZIVWIW WSYVGIW TEV INIQTPI HIW WEXIPPMXIW HI
HIWFSY3IW SGERMUYIW TSYV GV3IV YR IRWIQFPI HI HSRR3*IW KPSF
L3VIRXIRYXMPMWERX PIW PSMW'HS$ P EETHEWIMU X & ZSAMXWEMVIQIRX EY
HSRR3IWH{SFWIVZEXMSR UYMTIYZIRX TVEWIRXIVYRIRSR LSQSK?3F
QIRXEY\ GIXXI FEWIHI HSRR3IWJSYVRMX YRIVITVZWIRXEXMSR TPY
QEXMUYIW TEWW?3 W &IVBERPAEYMI PIW UYIPUYIW ZEVMEFPIW HI *7&
PIEREP]WNVNMHS 6X6EP

1E +MK& KIVEGI PIW QS]IRRIW QSFMPIW WYV ERW HIW ZEPIYVW WEM
WERXIW EMRWM UYI HI PIMRHMGI GPMQEXMUYI EGXYEVMIP JVER#|
SFXIRY HERWMHS BX6EP 1E TVSGLEMRI WIGXMSR PI GSQTEVI EY\ EYX
Q3VEW TV3G3HIQQIRX

3SQ 9RMX3 )IWGVMTXMSR

BIQT3VEXYVI6Q k BIQT3VEXYVI HI PYEMV 6Q EY HIWWYW HY W
HIPEQIV SYHIWPEGWIXVMZM2VIW (SRZIV
HIW XIQT3VEXYVIW HI OIPZMR IR HIKV3W (IP
WMYW IRWSYWXVE]JERX 6.4 &

S5VEiGMTMXEXMSR XSXBPI *EY PMUYMHI IX KIP3l EGGYQYP3l MRGPYIE
TPYMI IX RIMKI XSQF3IW WYV Pl WSP 3TMR
TEWPIFVSYMPPEVH PEVSW:3| SY PY3ZETS)

(SQTSRWERXI YHY ZIRX & M XIWWI LSVMASRXEPI HY ZIRX IR HMVIGXM
PT*WX 2& QEY HIWWYWHY WSP IR Q2XVIW
WIGSRHI

(SQTSRWERXI ZHY ZIR/X & ®IQTSYVPIZIRXIRHMVIGXMSR HY 3SVH

SBEFPIEY:EVOMEFPIW W3PIGXMSRR3*IWHERWPEFEWI *7&

& 6 (SQTEVEMWSRW HIW MRHMGIW

1IW MRHMGIW .&(. H30RMW TSYV PE TERMRWYPI MFEVMUYI Pl &(. TS
5SVXYKEP WSRX FEW3:W INEGXIQIRXWYV PEQ QI Q3XLSHSPSKMI UYI
PIW “XEXW 9RMW IX PI (EREHE .PW TIYZIRX HSRG "XVI GSQTEV3:W H
SSYWRITMRGPYSRWTEWPYMRHMGI &&(.EYWXVEPMIRHERWGIXXIGS
FEWS3SSKEPIQIRXWYV PE Q3XLSHSPSKMIHIPY&(.RSVH EQ3VMGEMR M
UYI XVSMW HIW WM\ ZEVMEFPIW GPMQEXMUYIW GIUYMPIVIRH QSM

&4



+MKYVR&]IRRIWQSFMPIWWEMWSRRM2VIWWYV ERWHIW G
HITIMRHMGIW EGXYEVMIPWOGE M QI BERIBLLY SW
Pstd Dgg FPIWgy VSYKSyy RSMV &(. )ILEYX IR FEW IX
HIKEYGLI2HVSMXI (EREHE *XEXW 9RMW 5SVXYKEP *W’

)ITPYW PY&&(. IWX GEPMFVEWYV YRIT3VMSHI HI V3J3VIRGIHMUG3VIR)
3°ERQSMRW RSYW ZS|]SRWHBRW BEQNWNKYYYV P& (. PIWZEPIYVW W
HI PT1&&(. WSRX TVIWUYI IN\GPYWMZIQIRX EY HIWWYW HI PE QS]IRRI I
WYV ERWHIPIfMRHMGI EW]WX2QEXMUYIQIRXEYKQIRX3HITYMW IRZ

1E +MK¥\GSQFMRI PIWKVETLMUYIW HIW QS]IRRIW QSFMPIW WYV ER
HIWIWWM\GSQTSWERXIWTSYVPIW*“XEXW 9RMW WYVPIQ QIKVETL
WYV PIWMRHMGIW .&(. WSTEVEW TSYV PISSVXYEEPAEBEYX PN FEKH
TSYVPE +VERGI



1ETVIQM2VI SFWIVZEXMSR IWX UYIPIGLERKIQIRXHY RMZIEY HIPEQ
PIWKVETLMUYIW GSYVFIVSYKI WEYJGIPYMHY (EREHE 1IW UYE>
XIRHERGIWWMQMPEMVIW IR XIVQIWHIGVSMWWERGISY HIHEXIHIF
QMPMIY HIW ERR3IW 11 5SVXYKEP IX PI*WTEKRI SRX GSRRY PIW
EZIG YRI ERSQEFEPEMRXIRERX 2 TPYW HI SGEVXW X]TIW TEV VETT
HI &Y\ “XEXW 9RMW MP WI WMXYI EGXYIPPIQIRX 2 YR RMZIEY HTI
XSYV HI 6 1MERSQERMREHE E GSRRY YRIJSVXI FEMWWI G]GPMUY| @
& IX RTE NEQEMW VEXXVET? PIW “XEXW 9RMW HITYMW 3SXI* UYI
IXHY RMZIEY HI PE QIV H3TIRHIRX HI PE VEKMSR 2 PIMRX3VMIYV HI
&PEWOE PIW QS]IRRIW QSFMRJWVRXYESEWWBEIQIRX HMQMRY3 HITYM
?211Tbh,ff +im "B2b+HBK i2BM/2tA8 PMXKBVEXYVI WSYPMKRI 3KEPIQIR:
TPYW PSRK XIVQI HERW PIW ZEVMEXMSRW HY RMZIEY HI PE QIV UYMN
VMSHIW HI V3J3VIRGIHI 4 ERW GSQQI GMRIEHI PYE P.PEAS KX EPPY W

MPRTIWXTEWGPEMVGSQQIRXPIWGLERKIQIRXWHERWPIWSG3ERW
PIGPMQEX HIW VEKMSRW MRX3VMIYVIW 5SYV XSYXIW GIW VEMWSR
WMSRW K3R3VEPIWWYV PIW XIRHERGIW EYXVIUYI PEWMKRMUGEXM
Ssg ETVZW PE T3VMSHI HI V3J3VIRGI IXPIJEMX UYI PIWIEY\ G¢XM2VI
WIQFPIRXWYFMV YR MQTEGX QSMRHVIUYIHERW PIWUYEXVIEYXVIV

ITEYXVI GLERKIQIRX HSQMRERX TSYV PIW GMRU KVETLMUYIW GSF
QEPIW GSYVFIZIVXI]I 1M80&ERBHEPMEWYIPPIQIRXPIWTPYWS3PIZ3IW I
XSYVHIG6 IXWMQMPEMVIWHERWPIWEYXVIWTE]W EZIGHIWZEPIY)
SWGMPPEXMSRWTPYWMQTSVXERXIWEY\*XEXW 9RMWIXEY (EREHE
(SQQIHEN2RSX3 PEGSQTSWERXI HIW XITQ0kZVIEVR YWV RX IFIBAWYN RX M P P | C
YRIXIRHERGI QMVS NG GCHBRGEWYV HIWZEPIYVW R3KEXMZIW &Y XVI!
GSRXVMFYIRXHI QERM2VI WMKRMUOGEXMZI2PJEYKQIRXEXMSR HI P

1IWVEWYPXEXW WSRXEWWI*HMU3VIRXWTSYV PIWXVSMW GSQTSWE
QE\MQEPIW WYV GCMRWPHSWNCGWIBIWWX PE TYMWWER®/ILHY)EIRWX PE
TERMRWYPIMF:VMUYIIXIR+VERGI PIWQS]IRRIWQSFMPIWWEMWSR
VMEFPIW TVEWIRXIRX YR GSQTSVXIQIRX WXEXMSRREMVI EZIG HI TI.
QS]JIRRIHI (IPPIW GMRIGSRXVMFYIRXTEWHIQERM2VI WMKRMUGE:
EYS5SVXYKEP HY &(.IR*WTEKRISYHYPY.(&+IR+VERGI *RFVIJ RS)
PIWEYKQIRXEXMSRWHIGIWMRHMGIWWSRXIWWIRXMIPPIQIRX HYIW
TSWERXIW HI XIQT3VEXYVI3PIZ3 IX FEWWI

*RVIZERGLI PY&Q3VMUYI HY 3SVH E GSRRY YRI EYKQIRXEXMSR WME
QE\MQEPIWWYV BYMRBINSWWYW T3VMSHIHI V3J3VIRGI E XIRHERGI?2PE
YRI GIVXEMRI T3EVMSHMGMX?®* *R GIUYM GSRGIVRI PIW W3GLIVIWWIV
“XEXW 9RMW IX HY (EREHE WSRX XV2W ZEWXIW GLEUYI VEKMSR E]ET
HMUOG3VIRXIW )ERW PYIRWIQFPI PE GSQSWERSRWYEG IBEAMWVWHW XIRHER
GPEMVI QEMW IWX VIWX3| P3K2VIQIRX TPYW JEMFPI ETV2W PE T3VM:
HERGIW HIW GSQTSWERXIWVIi& WEKE K BDMSWMMRHMUYIRX XSYXIW HIY
XIQTWTPYWLYQMHIEY\*XEXW 9RMW IXEY (EREHE TEVVETTSVX?2P
VMUY



2’Ql WM PE GSRXVMFYXMSR HI GLEUYI GSQTSWERXI HI PT&GXYEVMI
PT.&(. IXPYT.(&+ IRVEMWSRHIPE K3 SKVETLMIHMWXMRGXIHIGLEUY |
QSRXVIRX YRI XIRHERGI2PELEYWWIWMQMPEMVI )ITPYW PIW ZEP
ZEVMERX HI a & *RTEVXMGYPMIV PIW XVSMW MRHMGIW GSQTS
HIVRM2VIW ERR3IW (IPEMRHMUYIUYIPIGLERKIQIRXGPMQEXMUYIE
WMQMPEMVI IRXIVQIWHIQYPXMTPIHIPY:GEVX X]TI XERXHERWPE
3Z3RIQIRXW Q3X3SVSPSKMUYIW I\XV'QIW IR +VERGI EY 5SVXYKEP
SORMW IX EY (EREHE TEVVETTSVX2PET3VMSHIHIV3J3VIRGI & 0& &

HY3Z3RIQIRXWGPMQEXMUYIWI\XV ' QIWHIZMIRXHITPYWIRTPYW JV3l
XSYXIW GIW VEKMSRW 5SYVYRIEREP]WITPYW H3XEMPP3IIXHIW GE
TEVV:KMSR WEMWSR IXZEVMEFPI GPMQEXMUYI PIPIGXIYV MRX3VI

& 6 &TTPMGEXMSRWIREWWYVERGI

IIWTEVXMIWTVIG3HIRXIWHMWGYXIRXHIPEGSRWXVYGXMSR HIW MI
HINEQMRIVTPYW IR H3XEMP PI PMIRIRXVIPIGLERKIQIRXGPMQEXML
TP3XIVGITVIQMIV GLETMXVI RSYWHSRRSRW MGM YR FVIJETIVxY H
QEXMUYIWEGXYEVMIPW HERW PI HSQEMRI HI PIEWWYVERGI 5PYW
GIW MRHMGIW TIYZIRX EMHIV2UYERXMOIVPITMQTEGX HY GLERKIQIF
GSQTEKRMIWHITEWWYVERGIIX TEVGSRW3UYIRX WYV PET3VIRRMX

SEVINIQTPMQ IXEROYXMPMWIRX YRI VEKVIWWMSR TSYV VIPMIV PTSG
GLEPIYV EY\ H3G2W TEV XVSYFPIW PM3W 2 PE GLEPIYV IR (SV3l )I Q"™
R3IW EQ3VMGEBEMRIWS Z MG& XESRXVIRX UYI PIW 3Z3RIQIRXW Q3X3SVSP:S
EY GLERKIQIRX GPMQEXMUYI GSRXVMFYIRX WMKRMUOGEXMZIQIRX E°
YRMQTEGXWYVPIWXEY\HIQSVXEPMXMWXNWKQ QFbHERMSB¥ ZI HI
JSVXIW GSVV3PEXMSRW IRXVI PE QSVXEPMX3 NGIWWMZI IXPI [ TIV
QEPIW TSYV PE TPYTEVX HIW VEKMSRW HY*WTEKRI .P WIYEETYMI W
IXEB & UYMSRXI\EQMR3PEVIPEXMSRIRXVIPIWXIQT3VEXYVIW [\X"
HVMH )IW QSH?2PIWTPYWEZERG3W XIPW UYI PE XL3SVIWI HRW ZERKY V
6 662 EREPJWIVPIWI\XV ' QIW GSRNSMRXW HI XIQT3VEXYVIIX HIQSV
TVSGLI FMZEVM3I HI WIYMPW HI H3TEWWIQIRX TSYV QIXXVIIR3ZMHI
JSVXIHIGIWUYERXMX3W WYV PIWHSRR3IWEQ3VMGEMRIW

9RI XIGLRMUYI GSYVEQQIRX YXMPMW:3I TEV PIWEGXYEMVIW TSYV T
HI PE QSVXEPMX3 IWX Pl QSH2PLILIEREVOEIVKIBS MBRW YRI W3VMI HI HS
GYQIRXW PE Q3XLSHIEZ3X33XIRHYITSYV MRGPYVIHIWXIVQIW I\TPM
MRHMGIHI GLERODM ZSIMM BEF6 & (IW XIVQIW PMIRX EZIGWYGG?2W P
QEXMUYITL]WMUYI TEVPIFMEMWHIYR MRHMGI EY\TVEHMGXMSRW
6HSRRITPYW HI HEXEMPW WYV PE VIPEXMSR IRXVI PE GLEPIYV PTIL
XERHMW UYI PI4AMETGWRAGIRXVI WYV PE VIPEXMSR IRXVI PIW ZEKYIW
XEPMX3LYQEMRIIR +VERGI 5SYV HIW V3JI3VIRGIWWYTTP2QIRXEMVI)
GPMQEXMUYI WYV PTEWWYVHREXIXEEBREYVIX ZMEZERMXXPR (LETAM X VI
EMRWMUYIPIW V3J3VIRGIWUYM]WSRX QIRXMSRR?3IW

*RGR TSYVHIWV3I3VIRGIWWYVPIETTPMGEXMSR HIWMRHMGIW GPM

&0



TEV NIQTHEIVVMHS BX6EPUYM H3XEMPPIRX PE GSRGITXMSR IX PE XEV
HTIEWWYVERGITEVEQ3:XVMUYI FEW:WYVPIMRHMGI GPMQEXMUY I EC
W]RXL2WI VEGESRX X EB UYM VETIVXSVMITPYWMIYVW EYXVIW 3XYHIW
QEXMUYI PIWMRHMGIWIXPIWTIVXIWHIEWWYVERGI XERXIRZMI U



6

'EKYIWHIGLEPIYVIXQSVXEPMX?

6 & .EKYIHIGLEPIYVIXWERX?:

l1EGLEPIYVEHITYMWPSRKXIQTW?3X3VIGSRRYITSYVWSRMQTEGX W?
SRXH3IN2VIWWIRXMEY QSMRWHIWW]QTX¢QIWP3KIVWHIWXVIWW XL
WIQTX{QIW HY WXVIWW XLIVQMUYI TIYZIRX "XVIP3KIVW YRIINTSWM
TIYXEZSMV HIW IUIXWKVEZIWWYVPEWERX3IXQ QIIRXVE!RIVPEQS
TEVXMGYPM2VIQIRX ZYPR3VEFPIW 2 PE GLEPIYV IR VEMWSR HYYRIC
JSYVERH (ERHEWIYYRI TV3ZEPIRGI TPYW 3PI1Z3]l HI TEXLSPSKMIW UY|
Pl WXVIWW XLIVQMUYI IX TSXIRXMIPPIQIRX HTYRI QSFMEMX3VVAIH Y M
IXEB &&

&PSVWUYIPIWMQTEGXW R3KEXMIJWHIPEGLEPIYVWYV PEWERX?3®W.
HSRR3IW VSFYWXIW TIVQIXXERX HIUYERXMUGIV GIW MQTEGXW RI WS
XSYXEY PSRKWHW26 Pl 1E VEMWSR TVMRGMTEPIIWX PTEQ3PMSVEXM:
HI PEUYEPMX3 HIW SFWIVZEXMSRW Q3X3SVSPSKMUYIW IX HIW HSRR
SXEFPMV YRIVIPEXMSR VSFYWXI IRXVIPEGLEPIYVIXWSRMQTEGX W
Q3X3SVSPSKMUYIWWSRXHIRSWNSYVWIJEGMPIQIRXHMWTSRMFPIW
WYV PIWMQTEGXW WYV PE WERX? VIVXFFRIEKI-IGLEE JOREQFVIY\
X]TIWHITEXLSPSKMIWTIYZIRX "XVI GEYRKIMW BEEYV. PIXGIISRRA PE GSP P IC
HIHSRR3IW REGIWWEMVI HSMX GSYZVMV HI RSQFVIYWIW WSYVGIW H
FMPMX3IXPEUYEPMX3HIWHSRR3}WTIVXMRIRXIWHTIRHIRXHIPEG
VIWTSRWEFPIW2GEX3KSVMWIV IX2WXSGOIVHIQERM2VI EH3UYEXIH
PSKMIW

IEGSQTPI\MX3TIYX "XVIVEHYMXIIRWIGSRGIRXVERX YRMUYIQIRX W
PEQSVXEPMX3 GEV PIVIWYPXEX H3G2W |IWX FMIR H3ORM IX PIW MR
PEVKIQIRX HMWTSRMFPIW P WTEKMX3KEPIQIRX HIPTMQTEGX PI TI
TSYVUYSM RSYWRSYWGSRGIRXVSRW MGM WYV GIXMQTEGX

1IWH3G2W TIRHERXYRIZEKYIHIGLEPIYVTIYZIRXWYVZIRMSR&8YV HII
IXEB &. IX XSYW PIW H3G2W IRVIKMWXV3W RI WSRX TEW PM3W 2 PE G
RIQIRXW 2EMW Pl RSQFVI XSXEP HI H3G2W UYSXMHMIRW IWX K3R3V|
PIWZEKYIW HI GLEPIYVUYI TIRHERXPE Q' QI T3VMSHIHI PYERR3I WE
GSRGITX IWX GSRRY WSYW PIRSQ HI WYVQSVXEPMX?3?® IX MP E PEVKI

&



XIYV HIW H3G2W PM3W 2 PE GLEPIYV 5EV INIQTPI PSVW HI PE ZEKYI H
*YVSTI SGGMHIRXEPI & 6 H3G2W WYTTP3QIRXEMVIW SRX 3X3 |RVIK]
&RKPIXIVVIIX EY 5EJ]W HI ,EPPIW DSZBAWIRK.KEPWMW ZEKYIW HI GLE
PIYVEZIGYRIWYVQSVXEPMX3SRXQEPLIYVIYWIQIRX3X3IRVIKMWXYV?3
HY QSRHI GSQQI IR 7YWWM I SE\GMHIRIXEBI KXEXEBRSYWXSR EY\ “XEXW 9
>LERK IX6E®R 2 &HIPEMHI IR &¥RWXROEPMEP 2 &LQIHEFEH IR&RIHEYV
IXEB & SY27MS HI/ERIMVSIEYWRWMP I EP

*RTPYWHY JEMX UYIPIEYKQIRXEXMSR HI PE QSVXEPMX3 IWX UEKVE
PIYV PE VIGLIVGLI E QSRXV23UYI PE QSVXEPMX?® EYKQIRXI WJWX3QE
GIVXEMRI XIQT3VEXYVHESTEMQERBM& X EPW GSRWXEXEXMSRW WSRX T
QIRXTVISGGYTERXIW2PEPYQM2VIHY V3GLEYUIQIRXGPMQEXMUYI C
UYI PI WXVIWW XLIVQMUYI IX PIW ZEKYIW HI GLEPIYV EYKQIRXIVSRX
,.*( IRIZMVEXRIGIXS&EKIPE WSYP2ZIPEUYIWXMSRHIWEZSMV GSQQIR:
GPMQEXMUYI| EUIGXIVE PE QSVXEPMX23 JYXYVIIX UYIPPIW EGXMSRW
H3G2W PM3W 2 PE GLEPIYV

6 6 (SRWXVYGXMSRHYIYR QSH2PI HITV3ZMW N
XEPMX3*HYIEY\ZEKYIWHIGLEPIYV

2’QIWMPIWHSRR3IWHMWTSRMFPIW QSRXVIRXGPEMVIQIRX PIPMIR
PMX3 PEQSH:PMWEXMSR HIPEQSVXEPMX3 FEW3I WYV PIWHSRR3IW
EWTIGXW HI PE GLEPIYV IX HIW ZEKYIW HI GLEPIYV TIYZIRX EZSMV |
QSVXEBMWGEP BX BP IX QSH3PMWIV PIMQTEGX GSQFMR?3® IWX YRI X~
NIQTPI GIRTIWX TEW WIYPIQIRX PE XIQT3VEXYVIUYM EUIGXI PI WX
PILYQMHMX?® PIVE]SRRIQIRX PYQM2VIHY WSPIMPIXVE]SRRIQIRX X
XYVIWIRZMVSRRERX)IW IEXTBIPMRXEFLI XIQTW HIINTSWMXMSR PTMR:
ZEKYI HIGLEPIYVIXPETV:WIRGIHIT3VMSHIWHIWSYPEKIQIRX IRXV|
YR MQTEGX WYV PIW H3G2W PM3W 2 PE GLEPIYV XSYX GSQQI PITMRJ
PE GLEPIYV F-XMQIRXW FMIR MWSP3W TV3WIRGI HI GPMQEXMWEXNM
WERX3IX PEWIRWMFMPMWEXMSR EY GSQTSVXIQIRX ETTVSIYWM: TIR
GLEQE IX6EP

ORI WXVEXSKMI EH3UYEXITSYV VIPIZIVGIH3 U GSQQIRGITEV WSTEVIV
IRZMVSRRIQIRXEY\ XIQT3VEXYVI LYQMHMX? IXG HIWJIEGXIYVWHI
11VEMWSRRIQIRXWSYW NEGIRXIWXUYI RSYWTSYZSRW EFSVHIV PI
QIRX (SQQIQIRXMSRR3TV3G3:HIQQIRX HMU3VIRXW JEGXIYVW IRZMV
AaPETIVGITXMSR HI PEGLEPIYV PEXIQT3VEXYVI PILYQMHMX:3 PIV
PI3ZEPYEXMSR HIPTMQTEGX WYV PE WERX3HYYRI WMXYEXMSR WT?3(
TVMWIRGSQTXI QEMWPSVWUYIPISRGSRWMH2VIPIWPMIRW IRXVI
PMX3HIQERM2VITPYW EKV3K3l HIW3XYHIWSRX QSRXV3UYTMP IWX W
PIWIOGIXWHIPE XIQT3VEXYVIIXHIPILYQMHMX? ZSMVIQ QbENMUIX HI
GEP IX6ER0 ,EWTEVVMPRME& X BRK IX BEP&. (IPE WMQTPMUOl GSRWMH3VE
PIEREP]WIGEV PE XIQT3VEXYVIXIRH2& ' XVIWTEXMEPIQIRXTPYW LSC
SYPIZIRX IXHSRG REGIWWMXI YR IRWIQFPIHI QIWYVIW QSMRW HIR

&



JERW GI XVEZEMP RSYW YXMPMWSRW PITMRHMGI HI GLEPINSWK84&& G
JYWM ERH -IEHU%EVX(WVWWMRHMGI TVIRHIRGSQTXIPIWIUIXW HIPE XIC
PEZETIYVHYTIEY LYQMHMX? . PE3X3SWT3GMIOIUYIQIRX GSRzY GSQQI
GLEPIYV E:3X3PEVKIQIRXYXMPMW?3 HERW PE VIGLIVGLIIX-ESYV PT3Q
OMRWIBX&P.PIWX3KEPIQIRXVITVMWHERWPIHIVYRMIVVEBREWX HY .
.GM RSYWYXMPMWSRW Pf3UYMZEPIRX IR HIKV3W (IPWMYW GSQQI?
RSYWRSXSBWVY WMQTPMIGIV

6 6 &44FWIVZEXMSRWHIZEKYIWHIGLEPIYVIXQSVXEP

2YRMHYYRMRHMGIHIGLEPIYVETTVSTVM3 RSYWGSQQIRtSRWTEVC
HMVIPIWH3G2W I\G:HIRXEMVIWHYW?2PEGLEPIYVIRXVE*XERXPIWHS
VETTSVX EY\H3G2W HERW YRIV3KMSR HfMRX3V'X )ERW RSXVIGEW
UYIPPIA"SRIK3SKVETLMUY I XIVYIWRERXMIEPHWKINYSRR3IW UYSXMHMIRR
PIYVIXHIH3G2WIR+VERGITIRHERXPIWQSMWH{3X® NYMR ESAX IR
QS]IRIR+VERGI 3SYWRSXSRWUYIPIRSQFVIHIH3G2W XIRH2 XVI TP
HI GLEPIYVIWX TPYW3PIZ33KEPIQIRX .P]EYRIGIVXEMRI HMWTIVWI
HI GLEPIYVHSRR® IRVEMWSR HIZEVMEXMSRW HIW H3G2W HYW 2 HfE
SZIRXYIPPIQIRX HIUYIPUYIW L]TSXL2WIW QEMW GIPEIWX RSVQEP I
PE OKYVI WYKK2VI UYI PIW HSRR3IW YXMPMW?3IW 3SXEMIRX ETTVSTVM
GLEPIYVWYV PIWH3G2W

&ZERX HI TVSG3HIV 2 PE GSRWXVYGXMSR HTYR QSH2PI WMQTPI HI T
GLEPIYV MP ZEYX PE TIMRI HI GSRWMH3VIV HIY\ MOQTPMG EXWMISRW M
QM2VIQIRX TSYVGEPGYPIVPIfMRHMGI HI GLEPIYV WYV PE +VERGI |
-IVWFEGL IXK EPEZIG YRI VEWSPYXMSR WTEXMEPI HI &6 OQ \ &6 OQ S|
GSQQI HERW PI (IXE(TMIXYHI HSRR3IW TVEWIRXI REXYVIPPIQIRX HIW F|
EY\SFWIVZEXMSRW PSGEPIW IRVEMWSR HIPE VEWSPYXMSRIXTSY
GIPE RTIWX TEWTVMQSVHMEP GEV PIWNSYVWEZIG YR MRHMGI HI (
ZEXMSRW EYVSRX:KEPIQIRX XIRHERGI?2EZSMV HIW ZEPIYVW HTMRH
PIWHSRR?33IW *7& IXHSRGPEVIPEXMSRHITPYWKVERHRSQFVIHIH
SPIZZIWHIPIfMRHMGIHIGLEPIYVIWX GSRWIVZ3l )IY\M2QIQIRX GSQQ
XV2ZW  PSGEPMW?3| HIWVIEWYPXEXWI\TPSMXEFPIWTIYZIRX K3R3VEPIC
V3KMSRW TPYW ZEWXIW WM R3GIWWEMVI GSQQITSYV PE +VERGI HE
HIZMIRRIRX XVST KVERHIW INIQTPI “XEXW 9RMW SY 7YWWMI SY G
QEXMUYIW NIQTPI (LMPM PIWMRISVQEXMSRW WXEXMWXMUYIWT
*R V2KPI K2R3VEPI WIMPIWX TIY TVSFEFPIUYTYR XIQTW I\GITXMSRF
YRI KVERHITEVXMI HITYRI VEKMSR 3XYHM?3 TIRHERX YR 3TMWSHI HI Z
EYXVI KVERHITEVXMIHIPE VIKMSR EPSVW SR TIYX GSRWMH33VIV UY
V3KMSREPIIWX TPYW EHETX3I 2PI3XYHIHIWMQTEGXW PM3W 2 PE GLE

1E +MKEVPSRXVI PE XIRHERGI 2 YRI EYKQIRXEXMSR HI PE QSVXEPM
HIPIMRHMGI HI GLEPIYV (ITIRHERX PIRSQFVIHITSMRXW HI HSRR?3
PEJSVQI TVEGMWI HITYRI VIPEXMSR H3XIVQMRMWXI TSXIRXMIPPI 5E
QS]IRRIW HIW H3G2W WYV HIW M RIXIPYNERIRWE HHEGLEPIYV IX XVE+SR\

6



+MKYVIFESSPYXMSRHY RSQFVIHIH:ZG2WUYSXMHMIR LSVW X
JSRGXMSR HIPITMRHMGI HI GLEPIYV -1EX .RHI\ IR +VERG
NSYV HIWQSMW HY3X3 IRXVI & . IX & ITMRHMGI IWX GE
HIWHSRR3}IW*7& IXPIWHSRR3IWHIH3IG2WTVSZMIRRIRX

VIWYPXERXIWIRJSRGXMSRHEW H3G2W +MKYVI

1E GKYVI V3Z2P] HIY\ GLSWIW 5VIQM2VIQIRX HERW GIXXI ETTVSGLI
IWXHIREXYVIGSRZI\Nl GIUYMMQTPMUYIUYIPIXEY\HYEYKQIRXEXM:¢
PIEYKQIRXEXMSR HIPTMRHMGI HI GLEPIYV )IY\M2QIQIRX PE VIPEX
GLEPIYVIXPIWH:G2W IWX VEMWSRREFPIQIRXPMWWI GIUYMMQTPN
WSRXWYYWERXIWTSYV VITVEWIRXIV YRIVIPEXMSR H3XIVQMRMWXI \

6 6 6(PEWWIHIQSH?2PIIXZEPMHEXMSR

1EVIPEXMSRWMQTPIGSRZINI IRXVIPIWH:IG2WIXPITMRHMGIHIGLEPI
XIVQMRMWXI TIYX "XVI ETTVS\MQ?3I HI QERM2VI WEXMWJEMWERXI E
SVHVI +MKYYIQ Ql YRTSP]IR¢QIHY HIY\M2QI SVHVITIYXS3KEPIQIRX”
GSRNSRGXMSR EZIG YR QSH2PI PMR*EMVI K3R3VEPMW:3TSYV SFXIRM
PEVITVZWIRXEXMSR WXSGLEWXMWY4 HIWHSRR3IW +MKYVI

&JERX XVSYZ3 YR ENYWXIQIRX ETTEVIQQIRX EH3UYEX TSYV PIW HSR
XIRERX TVSG3HIV 2 XIWXIVPE GETEGMX3HY QSH2P1 2 TVEHMVIPIW H3(

6 &



+MKYVI"ESPYXMSR HY RSQFVI HI H3G2W QS]IR LSVW XIRHE
JSRGXMSR HI PIMRHMGI HI GLERIYR +MERKG/AZEPWYW HI &
GLEUYI NSYV HIW QSMW HYf3X3HI & . 26 4 1fMRHMGI IW
TEVXMV HIW HSRR3IW *7& IX PIW HSRR2*IW HI H3G2W TVS:
PY.3 ** 5SP]R¢QIHY WIGSRH SVHNG SWXFIQ 3

FGIXXIGR RSYWHMZMWSRW PYIRWIQFPI HIHSRR3IW IR HMU3VIRXIW
EZSRW SFXIRY HIWHSRR3IWUYSXMHMIRRIW WYV PI RSQFVIHI H3G2W
EYTVZWHIPT.RWXMXYX3EXMSREPHIPE XEXMWXMUYIIXHIW“XYHIV
PIWIRWIQFPIW HI HSRR23IW IR HMU3VIRXIW TEVXMIW RSYW HIZSRW '
JIXW 5VIQM2VIQIRX TSYV3ZMXIVPIWIUIXWHIPEHIQSKVETLMIGLER
PE XIRHERGI K3R3VEPI )IY\M2QIQIRX TSYV 33ZMXIV PYIUuIX HI PE TERF
EZSRWSQMWPIWERR3IWHIG6 6 26 66 8VSMWM2QIQIRX ETV2W PE GE
YRTPER HTEHETXEXMSR E3X3 QMW IR &YZVI IR +VERGI TSYV V3ZHYMV
GLEPISY*WGEP6X BPGIUYME TVSFEFPIQIRX QSHMGO3PE VIPEXMSR IR)
HMGIHI GLEBMWWPPIXIX EBEV GSRW3UYIRX RSYWHMZMWSRW P{IRW
IRXVSMW T3VMSHIW & . & & & 6 41X6 6 & 3SYWRSYWGSRG
QIRXWYVPIWHIY\TVIQM2VIWT3VMSHIWIXKEVHIVSRWPET3VMSHIHI

3SYW IRXVEMRSRW RSW QSH2PIW H3XIVQMRSRW PIW TEVEQ2XVIW P
& . & IX XIWXSRWPIWVIWYPXEXWWYVPET3VMSHI& & 6 4 11 XIW
PIWH3G2W GSVVIGXIQIRXTSYVGLEUYINSYV QEMW HITVEHMVIPIRS
PEWEMWSR IWXMZEPI 1IW VEWYPXEXW HY XIWX QSRXVIRX UYIPE T
TSVMSHI HYIRXVEIRIQIRX TVZWIRXI HIW IVVIYVW HI &0 2&. TEV VET
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+MKYVISSSRIREQIHIXIVOQNMNREBWHXPWMKRI VIXIQISH2PI

PMR*EMVI K 3 VEPMW:?3 12 WXSGLEWXMUYI HMWXVMFY X
XMZIEZIGPMIR PSKENMNXIOQWMGENYVFIW SVERKIWHSRRIRX
PEQIMPPIYVI IWXMQEXMSR GSYVFI GIRXVEPI IXFSVRI
MRJ3SVMIYVIW HIPIMRXIVZEPPIMHIRKGSROERG H*¥®2W

UYSXMHMIRW IR +VERGI IR WYW HI PE XIRHERGI ZW PY.RI
QS]IRIR+VERGI GLEUYINSYVHYVERXPIWQSMWHTYX3 H
PT.RHMGIHI(LEPIYVTVSZMIRX HIWHSRR:3IW*7& IXPIRS
GZW UYSXMHMIRWIRWYW HIPE XIRHERGITVSZMIRX HI P

GETXYVIGSVVIGXIQIRXPIWERRIIWEZIGYRTIXMXIXYRKVERHRSQF
6 11W QSH?2PIWGETXYVIRX3KEPIQIRX PIWERR*IWEZIGYRTIXMX |X
G2W HI QERM2VI WEXMWIEMWERXITIRHERX PE T3VMSHI HI XIWX 2EM
PIRSQFVIHIH3G2W TVEHMX IWX TPYW?3PIZ3UYIPIRSQFVISFWIVZ:3

SSYVGSQTVIRHVITSYVUYSM PIW QSH2PIW WYVIWXMQIRX PI RSQFVI
T3VMSHI HI XIWX WEYJTSYV6 4 MPIWXYXMPIHIZMWYEPMWIV PI F
PIMRHMGIHIGLEPIYVHERWPIWHIY\T3VMSHIWHIXIQTWEZIGPYETT
5SYVHIWZEPIYVWHSRR3IWHIPIMRHMGI HIGRE B ISNWXWE P WEX/MEDY X/ 1| RVHYE
TPYW3PIZ3I HERW PE T3VMSHIHI & . 2 & UYIHERW PE T3VMSHI HI &
(IPE WMKRMGOlUYI PE ZYPR3VEFMPMX3 HI PETSTYPEXMSR @2 PE GLEP
VMSHIW S5EVGSRW3UYIRX PIQSH?2PIEWYTTSW3YRIZYPR3VEFMPM X:
& &26 4IXEHSRGTVEHMX XVSTHIH3G2W

3SYWEZSRW QIRXMSRR3TV3G3HIQQIRX UYIPEZYPR3VEFMPMX3 HI PE
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+MKYVISOW3ZMWMSR HIW H3G2W IWXMZEY\ NYMR 2 ESAX IR
HMU3VIRXIW ERR3IW ETTVSG IFIPHYXXA WOXVBFGMLWWIXM U Y |
VSYKISVZZMWMSRW TEVJEMXIW HMEKSREPIIR TSMRXMF
PE HMEKSREPI GSVVIWTSRHIRX 2 YRI WYVIWXMQEXMSR |
TSMRXWEY HIWWYW2YRIWSYW IWXMQEXMSR & KEYGLI
PET3VMSHIHYIRXVEMRIQIRX E 2HVSMXIGIY\WYVPET?
1EQIWYVI72 * TIWMHYEP 2IER UYEVIH *VVSV GSVVIWT
QIWYVIHTIVVIYVHYEH3UYEXMSRHY QSH2PI EY\HSRR3IW

ZEMX "XVI QSH:PMW:3| IX RSW QSH2PIW PI JSRX IR ENYWXERX PE QER
EYKQIRXIEZIGPEGLEPIYV PITEVEQ2XVIUYEHVEXMUYIHERWRSW Q
IWXTPYWZYPR3VEFPI2PEGLEPIYV PIRSQFVIHIH3G2WEYKQIRXITP
HI GLEPIYV GSQQI GTIWX PI GEW HERW PE T3VMSHI HI & . 2 & TEV \
& &26 4 +MKYVI

1IWVIWYPXEXWWSYPMKRIRX3KEPIQIRXYREWTIGXMQTSVXERXHIP
11 GLSM\HIPET3VMSHI HI V3J3VIRGITSYV PEUYIPPIPEZYPR3VEFMPN
GEV PE ZYPR3VEFMPMX3 TIYX IX EZ3ZSPY3EY GP HY XIQTW 5EV GSRW
HMU3VIRXW QSQIRXW Q' QIPSVWUYYfIPPIWWSRX VEEPMW3IIW WYV PE
HIWH3SG2W PM3W aPE GLEPIYVHMU3VIRXW (IPEWMKRMUOI3KEPIQIRX L
PYI3ZSPYXMSR JYXYVI HI PE ZYPR3VEFMPMX3 HSMZIRX "XVI TVMWIW |
JYXYVW H3G2W HYW 2 PE GLEPIYYV

'"MIR UYI RSW QSH?2PIW WYVIWXMQIRX K:R3VEPIQIRX PI RSQFVI HI H3
RSQFVIHI H3G2W E X MP 3X3 WSYW IWXMQ3IR 6 4% 4R TIYWWRBKIV HE
RSQFVI QS]IRHI H3G2W TSYV PT.RHMGI HI (LEPIYV .( PITPYWZ3PIZ3)
VMSHI & & 6 4 IWX WMKRMIGEXMZIQIRX TPYW MQTSVXERX UYI XSY
"XVIIR TEVXMI HAE EY JEMFPI RSQFVI HI NSYVW EZIG HIW ZEPIYVW E
TIYX3KEPIQIRX MRHMUYIVYRIEYKQIRXEXMSR FVYXEPIHIPE QSVXE
HIPT.(ITWX H3TEWW?3|

5SYVQIXXVIGIPEIR3ZMHIRGI RSYWI\TPSVSRWPEVIPEXMSRIRXVIP
HI H3G2W HERW PE V3KMSR YH HY 'VEWMP 7IKM-S YP HS 'VEWMP IR
(IXXI T3 VMSHIITWX HMZMW?3I IR HIY\ & 6 .I1X6 6 & 11 RSQFVIHI
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+MKYVIFESPYXMSR HY RSQFVI QS]JIR HI H3G2W UYSXMHMIRW
XMSRHIPITMRHMGIHIGLEPIYVRMRER/ZE BRIBAUNMI&SYV
TSYVPIWQSMWHI3X3HNGSYKIEHI & &26 FPIY
I1IWTSMRXW WSRXPIWHSRR3IWSFWIVZ3IW IXPIWGSYVF
H2PIW GEPMFV3W TSPIRHYPIW HY 6

GYP32TEVXMV HIW HSRR3IW SFXIRYIWEYTV2W HI PT.RWXMXYXS 'VE'
Y &Y GSYVWHIPETVIQM2VIT3VMSHI PIRSQFVIHIH3G2W EYKQIR?Y
PIYV +MKY¥YWSYW XVSYZSRW YRIVIPEXMSR WMQMPEMVI IRXVIPIWH
HIY\M2QI T3VMSHI SKEPIQIRX QEMW MP]E YR RSYZIEY TL3R$%$Q?RI E
PIRSQFVIHIH3G2W EYKQIRXI JSVXIQI1IRW ZHEWKYVW PIW TPYW 3PIZ3|W }
HIGLEPIYVEY GSYVWHIPEHIY\M2QIT3VMSHIH3TEWWIRX XSYXIW PI1V
PETVIQM2VI T3VMSHI GIUYM WYKK2VI UYTMP WTEKMX IR IGIX HTYR |
SEVGSRW3UYIRX YRI MRXIVTV3XEXMSR TSWWMFPIIWX UYI PE VKM
XIQT3VEXYVIW EYUYIP IPPI RI3XEMX TEW EHETX3I IRXVE!RERX YRI J
(IXXI MRXIVTV3XEXMSR WIVEMX WMQMPEMVI 2 GIPPI HY KVERH RSQF
GERMGYPIHI6 4IR+VERGIIXHERWHYJEYXVIWTEVXMIWHIPI*YVST|
ZEPIYVW UYSXMHMIRRIW HI PITMRHMGI HI GLEPIYV IRVIKMWXV?3IW IF
6 4RISRXQ QITEW EXXIMRX IR OQOSRRRYVEMIRX HSRG TEW TSW?3 HI -
WYFWXERXMIPWHERWPE VEKMSR YHHY 'VEWMP

(IWVEWYPXEXW QIXXIRXIRPYQM2VIHIY\EWTIGXW MQTSVXERXW 5V
PIYVWYVPEQSVXEPMX3H3TIRHISVXIQIRXHIPEPSGEPMWEXMSR )I’
ZEPIYVW GVMXMUYIW WTEGMOUYIW & GLEUYI PMIY HIW MRHMGEXIYV
TIYXEYKQIRXIVFVYWUYIQIRX (IWEWTIGXW SRX H3N23X3 HMWGY X3
GUYIEYTEVEZERWTIEKVMBMIE QEEMW MPIWX MQTSVXERX HI GSRWM

6



+MKYVIZSHB2PI PMR3EMVI K 3VEPMW:?3 12 WXSGLEWXMUYI
FMRSQMEPI REKEXMZI EZIG P Md R BP-SKIH WM YOMWFU W
GIRXVEPIW SVERKIW HSRRIRX PE QIMPPIYVI IWXMQEXM
WYTSVMIYVIW IX MRJ3VMIYVIW HI PTMREPMPEPPI HI GSRI
RSQFVI H:XIVQMRMWXI| HI H3G2W UYSXMHMIRW EY WYH H
HI PE XIRHERGI 8SYW ZW PT.RHMGI HI (LEPIYV QS]JIR TS
VZKMSR GLEUYINSYVHYVERXPIWQSMWHf3X3 HI & a6
E IX6 6 & TERRIEYF PY.RHMGIHI (LEPIYVTVSZMIR)
R3IW*7& IXPIRSQFVIHIH3G2WUYSXMHMIRWIRWYWHIP
TVSZMIRX HIPYT.",* '"VE*MPMER 3EXMSREP .RWXMXYXI SJ

GEXMSRWPSVWUYTSRWSYLEMXI QSH3PMWIV HIWTVSNIGXMSRW JY
1ETVEWIRGIHIZEPIYVW WIYMPW MRGSRRYIWHIGLEPIYVUYMTSYV\
XMSRFVYXEPIHIPEQSVXEPMX3IWXTEVXMGYPM2VIQIRX MRUYMS3XEF
PIW XVIWLYQEMRW IX TEVGIUYTMP IWX MQTSWWMFPI HI PIW GETX"
HSRR*IW 1E sSMKWM RSYW EMHIV 2 MPPYWXVIV PTEQTPIYV HIW H3G?2\
WYVZIRMVHERWGIWGEW PEZEPIYVEFIVVERXIEZIGYRRSQFVIZ3PI
GLEPIYVHYIRZMYBRRERT3VMSHIHIG6 a6 &. E3X3GEYW3I TEVYR MRG
TPYWHI6 TIVWSRRIW PITMRGIRHMIHIPEHMWGSXL2UYI OMWW [|X
RSQFVIHI H3G2W UYSXMHMIRW IR I\G2W TSYV HI KVERHIW ZEPIYVW F
Q' QIIRPTEFWIRGIHI XIPW GEW I\XV'QIW MPIWX MQTSVXERX HI VET
G2W UYSXMHMIRW EYKQIRXI GSRWMH3VEFPIQIRX EZIG PE GLEPIYV !
QSH:PMWEXMSR TVEWIRX3I TVIRHXSYNSYVWIRGSQTXIPETPYTEVX
HIRSQFVIY\GEW GEVPIWGEWHIGLEPIYVI\XV QIWSRXVIPEXMZIQI
QSH:PMWEXMSR TVEWIRX3I IWX EH3UYEXI TSYV QSH:PMWIV PTEYKQI
QSVXEPMXS:HYIEY V3GLEYUIQIRXGPMQEXMUY

6 4 S5V3ZMWMSRW HIZEKYIW HI GLEPIYV

JERW PIW WIGXMSRW TV3G3HIRXIW RSYWEZSRWZY TPYWMIYVW JEC
PE QSVXEPMX3 MRHYMXI TEV PE GLEPIYVEMRWMUYI HIY\ QSH2PIW \
ZEPIYVWHIPT.RHMGIHI(LEPIYVIRQSVXEPMX?3 5SYVTVSNIXIVPIRS
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MPJEYX3KEPIQIRX TVIRHVIIRGSQTXIPIWTVSNIGXMSRWHIPEZYPR
PINTSWMXMSR @PE GLEPIYV )ERW GIXXI WSYW WIGXMSR RSYWRS
HIPEGLEPIYVIXHSRGHYGPMQEX XERHMWUYIPIWTVSNIGXMSRW +
HERW HIJYXYVW XVEZEY\

1IWTVSNIGXMSRW GPMQEXMUYIW HI TSMRXI WSRX VEEPMW?3IW EZIG
+PEESSE& . PWGSRWMWXIRXIRYRQSH?2PIHIGMVGYPEXMSR K3R3VEPI
QSH?PIHIGMVGYPEXMSR K3R3VEPIHIPYSG:ER EMRWMUYYEY\WYVJ
SQIVK3IIW (IW QSH?2PIWHIGMVGYPEXMSR K:ZR3VEPI WSRX GSRWXVYM
PWQSH3PMWIRX PIWBRUYEXMSRWHY QSYZIQIRX IXHTEYXVIW TVSGI
UYI PIWGLERKIQIRXW HITLEWISY PIVE]J]SRRIQIRX “XERXHSRR:3UYI
UYM WSRX K3R3VEPIQIRX HIWBRUYEXMSRW HMU3VIRXMIPPIW RYSRXT
HSMZIRX "XVI V3WSPYIW EZIG HIW Q3XLSHIW HMXIW RYQ3VMUYIW % C
VITVEWIRXE WYV YRI KVMPPI GLEUYIGIPPYPIHIPEKVMPPIE]JERX YR
XMRIRXIW XIPPIW UYI PE XI1Q6T3VEIXW 8V HNWKEXIYVW WSRX IRWYMXI Y
WSYHVIPIW3IRUYEXMSRW VEWYPXERXIWIREZERtERX HERW PI XIQTW
GIWWYWTIVXMRIRXWUYMWITVSHYMWIRX2HIW3GLIPPIWWTEXMEP
WSRX VITVIWIRX3W TEV HIWWSYW QSH?2PIWETTIP3WTEVEQ3XVMWE)
WYW WSYZIRX XVEMX3W HI GIXXI QERM2VI MRGPYIRX PIW TVSGIWW"
TLEWI XIPWUYI PEGSRHIRWEXMSR IXPIW3GLERKIW XYVFYPIRXW IR
*RK2R3VEP TPYWPE VZWSPYXMSR HIPEKVMPPIHYYR QSH2PIIWX OR
HEPMWIVPIWTVSGIWWYWTIVXMRIRXWEZIGHIWWSYW QSH2PIW 2EN
SKEPIQIRXTPYWHIGIPPYPIWHIKVMPPI R3GIWWMXERXEMRWMFIEY
SEVGSRW3UYIRX PIWTVSGIWWYW VITVEWIRX3W TEV HIWWSYW QSH
HERWPETPYTEVXHIWQSH?2PIWGPMQEXMUYIW (ITIRHERX PIWWSY
IRXVIPIWQSH?2PIWIXGSRWXMXYIRX YRIWSYVGIQENIYVIHIHMU3VIR

1IWWMQYPEXMSRW GPMQEXMUYIW WSRX VEEPMW3IW IR JSYVRMWW
HIWGSRHMXMSRW EY\PMQMXIW XIPPIWUYI PITMRWSPEXMSR PE XS
HIPEGSQTSWMXMSR EXQSWTL3VMUYIIXPI3ZSPYXMSR HIPI{MRWSP|
QEXMUYI EZERGIVHERW PI XIQTW (SRXVEMVIQIRX EY\TV3ZMWMSR)
XMSRW GPMQEXMUYIW RYISRXTEWTSYV SENIGXMJHITV3HMVI PIW J)
EYFSRQSQIRXIXEYFSRIRHVSMX *PPIWHSMZIRXTPYX¢X VITVIWIR
XZW WXEXMWXMUYIWHY WIWX2QI XIVVIWXVI XIPPIWUYIPE XIQT3VE)>
GSVVIGXI HIW XIQT XIW IR '"VIXEKRI SY PE ZEVMEFMPMX3 MRXIVERR"
5EVGSRW3IUYIRX Q"QIWMPIWWMQYPEXMSRW GPMQEXMUYIW VITV?3
QSXMIW Q3X3SVSPSKMUYIWTSYVVITVEWIRXIVPIGPMQEX GIW QSXM
WI TVSHYMVI WMQYPXERBQIRX EZIG PIW 3Z3RIQIRXW V3IPW 5EV I\IQ
XMUYIW VEFEPMWXIW HSMZIRX VITV3EWIRXIV YR RSQFVI VZEPMWXI HI .
YRIT3VMSHIHSRR3lI QEMW MP RYIWXTEW EXXIRHYUYTIPPIWTPEGIR
WYV PY*YVSTIHIPT4YIWXIR6 4 (IPEWYI\TPMUYITEVPIJEMXUYIPI
TVSTVMIX3W WXEXMWXMUYIWHY WIWX2QI XIVVIWXVI HERW HIW GSF

1E HIWGVMTXMSR IX PE GSRREMWWERGI HY GPMQEX WSRX XV2W Y X
KMUYIW RI TIYZIRX TEW "XVI TV HMXW PSMR HERW Pl JYXYV IR VEM
PIEXQSWTL2VI (ITIRHERX YRIHIWGVMTXMSR WXEXMWXMUYIIWX T:

6.



+MKYVIGL3QEHITYRIGSQTSWERXIEXQSWTLIVMUYIHTYR Q!
GPMQEX2QEMPPIWIXINEQTPIWHITVSGIWWYW TLIWMUY

SYVG1iiTh,
ff+2H2#" iBM;kyyv2 "bXMQ X;Qpf#'2 Fi? ' Qm;?bf+HBK i2nKQ/2HfKQ/2HE

QMXIWWYYWEQQIRXWXEFPIWIXHIW3GLIPPIWHIXIQTWETTVSTVM:3I
SRIVKEXMUYIW IX HIREQMUYIW WYV PI WIWX2QI XIVVIWXVIUYM IQT"C
NIYVWaPSRK XIVQITSYVHIWGSRHMXMSRWEY\PMQMXIWWXEFPIW

GSRHMXMSRWEY\PMQMXIW XIPWUYIPIWZEVMBXWBRWNXIMM QW&
XIVVIWXVI2VIEKMV2GIWRSYZIPPIWGSRXVEMRXIWIXMRHYMWIRXE

1IW 3GLIPPIW HI XIQTW X]TMUYIW TSYV PJYEREP]WI GPMQEXMUYI WS
TPYWPIW3GLIPPIWHIXIQTWWSRXPSRKYIW TPYWPIWWXEXMWXMU
TPYWTVEXMUYI HTYXMPMWIV GIW33GLIPPIWHIXIQTW MRXIVQ3HMEM
XIQTW PMQMXIRXPEUYERXMX3HIHSRR3IWVIUYMWIWTSYV PYEREP]
WYYWERXHYSGGYVVIRGIWHIRSQFVIY\3Z3RIQIRXW GPMQEXMUYIW T
ERRYIPWSYPIWSWGMPPEXMSRW *3 4 *P3M¥%»S SWGMPPEXMSR EY!

11l GLERKIQIRX GPMQEXMUYI IR GSYVW IWX UYEWMQIRX GIVXEMR Hf
HIWGSRGIRXVEXMSRW HI KE*21ulX HI WIVVI HYI EY\:QMWWMSRW E
YR GLERKIQIRXHIWGSRHMXMBRW ER\)PRM@Q@IMOKXNMIK EFPN KE~ 2 101X HI

WIVVI VI HYMWIRX PISQMWWMSR HI VE]SRRIQIRX XLIVQMUYI HI PE W
EXQSWTL2VIZIVWPYIWTEGI GSRHYMWERX2YRIEGGYQYPEXMSR HT:
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VEGLEYUIQIRX HI GIXXI HIVRM2V]I 5EV GSRW3UYIRX TSYV SFEXIRMV }
EH3UYEXIW HY V3GLEYUIQIRX JYXYV IX HY GLERKIQIRX GPMQEXMUY
HIWL]TSXLZWIW WYV PIWIYXYVW WG3REVMSW HIT:QMWWMSRW HI KE
GLERKIQIRX GPMQEXMUYIPIWTPYWGSYVEQQIRX YXMPMW3W WSRX
SEXL[EIW 7(5 2TNRWLEYWIR IK&BEPPIW LEVIH SGMSIGSRSQMG 5EXL]

52IMRWLEYWIR BX ERW HIY\WG:REVMSW QSH:PMWIRX YRIREVVEX|
QIRXW3GSRSQMUYIW WSGMEY\ TSPMXMUYIWIXXIGLRSPSKMUY IW .
XVENIGXSMVIWIYXYVIWHIW:QMWWMSRW HI KE*21U4IXHIWIVVI (IW
WSRX IRWYMXIJSYVRMIW EY\ QSH2PIW GPMQEXMUYIW TSYV HIW TVS
l1ETVMRGMTEPI WSYVGI HIW TVSNIGXMSRW GPMQEXMUYIW HI TSMR
XMUYIWHYJYXYV IWXPI(SYTPIH2SHIP .RXIVGSQTEVMWSR 5VSNIG
XMSRW GPMQEXMUYIW HY JYXYV HI PETPYTEVX HIW GIRXVIW HI QS|
WYMZERX YRIETTVSGLI Q3XLSHSPSKMUYI VMKSYVIYWIFEW?3| WYV H
TLEWI Pl (2*BOMRK IB BER PIWWGREVMSW 5SRX3X3YXMPMW3IW IXT
WIYV Pl (28B]PSV IB BB PIWWG3REVMSW 7(5 SRX3X3YXMPMW3W 9RI
HSRR3IWHIWMQYPEXMSRW GPMQEXMUYIW K3R3V3IWHERWPIGEHVI
UYIQIRX HMWTSRMFPI YRI MRWGVMTXMSR TIYX "XVI R3S GIWWEMVI IF
NEGX IXGIWSRXPIWHSRR:3IWUYIRSYWYXMPMWSRW

1IWWMQYPEXMSRWGPMQEXMUYIWISYVRMWWIRXYRIPEVKIKEQQI |
]GSQTVMW XSYXIW PIW ZEVMEFPIW REGIWWEMVIW TSYV GEVEGX3VN\
HMX3 VE]SRRIQIRX PYQM2VI WSPEMVIIX VE]SRRIQIRX XLIVQMUYIH
IXZIRX 5SYVPT.RHMGIHI(LEPIYV RSYWRTEZSRW FIWSMR UYI HIPE
UYMWSRX XSYXIWHIY\PEVKIQIRXHMWTSRMFPIWHERWPIW H3T ¢ XW
GPMQEXMUYIW RSYW TSYZSRW HSRG TVSNIXIVPITMRHMGI HI GLEPI
HI*OMWWMSRW IXTSYVHMZIVW QSH?2PIW GPMQEXMUYIW

&ZERXHIRSYWXSYVRIVZIVWPIWTVSNIGXMSRWHIPEQSVXEPMX:3 J®
PEGLEPIYVJIYXYV]I MPGSRZMIRX HIXVEMXIVFVM2ZIQIRXPIW MRGIV
JYXYVIW (IWMRGIVXMXYHIWIJISRXTEVXMIMRX3KVERXIHIWTVSNIG)>
"XVITVMWIWIRGSQTXIHERWPIHMWGSYVWWGMIRXMOUYIWYVPIGP
WSYVGIWTVMRGMTEPIW PIWMRGIVXMXYHIWWYVPIWIYXYVIW GSF
MRGIVXMXYHIWTVSZIRERXHIWQSH2PIWGPMQEXMUYIWIXPIWMRGI
HERW PI3XEX MRMXMEP HIWWMQYBEXMSRW GPMQEXMUYIW +MKYV|

1IWMRGIVXMXYHIWPM3IWEY\GSRGIRXVEXMSRWJYXYVIWHIKE”?2]1U
EZIGPTETTVSGLITEVWG:REVMSW 7(5 5 UYM GSRHYMX2YRI KEQQ
HI KEA2JUIXHIWIVVIIXHSRG HI GLERKIQIRXW GPMQEXMUYIW

*ROR PIW MRGIVXMXYHIWHYIWEY\HMU3VIRGIW IRXVIPIW QSH2PIW
HERWPI3XEXMRMXMEPHIWWMQYPEXMSRWGPMQEXMUYIWWSRX XV
IRWIQFPIW HI WMQYPEXMSRW &Y PMIY HIYXMPMWIV YRMUYIQIRX P
GPMQEXMUYI TEVWG:REVMS HI:QMWWMSRW HI KE*2 1UlIX HI WIVVI

IRWIQFPIW EZIG HMU3SVIRXW QSH2PIW IX HMU3SVIRXW 3XEXW MRMXME
KEQQIHIVIWYPXEXWJYXYVWTSWWMFPIWUYMTIYZIRXIRWYMXI "XV
XYHIWYTTPEQIRXEMVI (IPETIVQIXS3KEPIQIRXHIV3WSYHVIYREYXVI

6






	Introduction
	Risque climatique et actuariat
	Le risque climatique
	Indices actuariels climatiques
	Revue de la littérature
	La méthodologie de calcul de l'ACI nord-américain
	L'indice actuariel climatique français
	Comparaisons des indices
	Applications en assurance


	Vagues de chaleur et mortalité
	Vague de chaleur et santé
	Construire un modèle
	Observations de vagues de chaleur et mortalité
	Classe de modèle et validation

	Prévisions de vagues de chaleur

	Changement climatique et longévité
	Les modèles de longévité, revue de littérature
	Retour sur la relation entre temperature et mortalité
	Données de mortalité
	Données de température
	Le taux de mortalité comme fonction de la température

	Un nouveau modèle
	Le modèle
	Estimation

	Prévision de taux de mortalité par notre modèle

	Conclusion
	Bibliographie
	Annexes
	Haute résolution par région/saison
	ICAF par région/saison
	Températures saisonnières par région
	Précipitations saisonnières par région
	Sécheresse saisonnière par région


