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+
$EV]WUDNW!
!
7DQXOPiQ\RP! %DJ! N|]VpJ! GHPRJUiILDL! KHO\]HWpU;O<! LOOHWYH! MHOOHP];LU;O! ±! 3HVW! PHJ\pYHO!
|VV]HYHWYH! ±! V]ROJiOWDW! iWIRJy! NpSHWC! (O;V]|U! D! QpSHVVpJV]iP<! D! WHUPpV]HWHV!
V]DSRURGiVEIRJ\iV! pV! D! YiQGRUOiVL! HJ\HQOHJ! DODNXOiViW! PXWDWRP! EH<! PDMG! D! ODNRVViJ!
QHP]HWLVpJ! V]HULQWL<! LOOHWYH! IHOHNH]HW! V]HULQWL! PHJRV]OiViUyO! V]iPRORN! EHC! $! WRYiEELDNEDQ!
IHOWiURP!D!QpSHVVpJ!NRU! V]HULQWL!PHJRV]OiViW<! LOOHWYH!D]!|UHJHGpVL! LQGH[pUWpNHNHW<! WRYiEEi!D!
IJ! pYHVQpO! LG;VHEE! QpSHVVpJ! FVDOiGL! iOODSRW! V]HULQWL! PHJRV]OiViYDO! pV! D!
Ki]DVViJN|WpVHNEYiOiVRN! V]iPiQDN! YiOWR]iViYDO! IRJODONR]RPC! 9pJMO! D! ODNRVViJ! LVNRODL!
YpJ]HWWVpJpW!pV!JD]GDViJL!DNWLYLWiViQDN!MHOOHP];LW!PXWDWRP!EHC!
!
$EVWUDFW!
!
7KLV! VWXG\! JLYHV! D! FRPSUHKHQVLYH! RYHUYLHZ! RI! WKH! GHPRJUDSKLF! VLWXDWLRQ! RI! WKH! YLOODJH! RI!
%DJ<! FRPSDUHG! WR! 3HVW! &RXQW\C! )LUVW<! ,! VKRZ! WKH! FKDQJHV! LQ! WKH! QXPEHU! RI! SRSXODWLRQ<! LWV!
QDWXUDO! LQFUHDVHEGHFUHDVH! DQG! QHW!PLJUDWLRQ! UDWH<! WKHQ! ,! GHPRQVWUDWH! WKH! GLVWULEXWLRQ! RI! WKH!
SRSXODWLRQ!EDVHG!RQ!WKHLU!QDWLRQDOLW\!RHWKQLF!PLQRULWLHVS<!DQG!UHOLJLRQC!0RUHRYHU<!,!ZLOO!UHYHDO!
WKH!DJH!GLVWULEXWLRQ!RI!WKH!SRSXODWLRQ!DQG!SUHVHQW!WKH!FKDQJHV!LQ!WKH!DJLQJ!LQGH[<!IXUWKHUPRUH<!
,!GHDO!ZLWK!WKH!GLVWULEXWLRQ!RI!WKH!SRSXODWLRQ!RYHU!WKH!DJH!RI!IJ!EDVHG!RQ!PDULWDO!VWDWXV!DQG!WKH!
QXPEHU! RI! PDUULDJHVEGLYRUFHVC! )LQDOO\<! WKH! FKDUDFWHULVWLFV! RI! WKH! SRSXODWLRQ¶V! OHYHO! RI!
HGXFDWLRQ!DQG!HFRQRPLF!DFWLYLW\!DUH!SUHVHQWHGC!
!
%HYH]HWpV+
+
7DQXOPiQ\RP!FpOMD!D!WHOHSMOpV!GHPRJUiILDL<!JD]GDViJL!KHO\]HWpQHN!IHOWiUiVDC!(KKH]!DGDWRNDW!
J\VMW|WWHP! KD]DL! WHUMOHWL! DGDWEi]LVRNEyOC! $! .|]SRQWL! 6WDWLV]WLNDL! +LYDWDO! pV! D]! 2UV]iJRV!
7HUMOHWIHMOHV]WpVL! pV! 7HUMOHWUHQGH]pVL! ,QIRUPiFLyV! 5HQGV]HU! DGDWDLQDN! VHJtWVpJpYHO!
NpV]tWHWWHP! HO! D]! HOHP]pVHP<! GH! PiVRGODJRV! LQIRUPiFLyNDW! WDUWDOPD]y! IRUUiVPXQNiNDW! LV!
IHOKDV]QiOWDPC!
!
3HVW+PHJ\H+pV+%DJ+QpSHVVpJpQHN+YL]VJiODWD+
+
3HVW!PHJ\pEHQ!D!N|]HO!"J]!H]HU!I;U;O!I<^!PLOOLy!I;UH!Q;WW!D! OpOHNV]iP!I_`]!pV!^]II!N|]|WWC!
Ia#abEHQ! pV! Iaa]bEHQ! WDSDV]WDOKDWy! QpPL! FV|NNHQpV! D]! HO;];! QpSV]iPOiOiVKR]! NpSHVW<! GH! b!
H]HNW;O!HOWHNLQWYH!b!IRO\DPDWiEDQ!Q|YHNY;!ODNRVViJV]iPUyO!EHV]pOKHWMQN!RIC!iEUDSC!%DJRQ!D]!
HOV;!KLYDWDORV!QpSV]iPOiOiVWyO!V]iPtWYD!^<JbV]HUHVpUH!Q;WW!QDSMDLQNUD!D!KHO\L!ODNRVViJ!V]iPDC!
(]!HJ\EHQ!D]W!LV!MHOHQWL<!KRJ\!D!IaC!V]i]DG!YpJpUH!D!IDOX!HOKDJ\WD!D!NLVIDOX!PpUHWNDWHJyULiW<!pV!
EHOpSHWW!D!N|]pSIDOYDN!FVRSRUWMiED!RiWOpSWH!D!^]]]!I;V!NMV]|E|WS!R0ROQiU!0C!^]]aSC!!Ia_]bEDQ!
pUWH! HO! OHJPDJDVDEE! SRQWMiW! D! QpSHVVpJV]iP! J|UEpMH<! PDMG! |VV]HVVpJpEHQ<! HJ\! FV|NNHQ;!
WHQGHQFLiW!PXWDWy!NRUV]DN!OiWKDWy!D!^]IIbHV!QpSV]iPOiOiVLJ!R^C!iEUDSC!!
!
+
+



! "J!

+
NOiEUDP+3HVW+PHJ\H+ODNRVViJV]iPRYiOWR]iVD+NSTURVUNN+WIYZ+
!

+
)RUUiV,!.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
!
VOiEUDP+%DJ+ODNRVViJV]iPRYiOWR]iVD+NSTURVUNN+WIYZ+

+

+
)RUUiV,!.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
!
$PL!D!WHUPpV]HWHV!V]DSRURGiVEIRJ\iV!DODNXOiViW!LOOHWL<!D!PHJ\HL!DGDWRN!D!UHQGV]HUYiOWiV!XWiQ!
V]LQWH! YpJLJ! QXOOD! N|]HOL! iOODSRWRW! PXWDWQDN<! D]D]! NLHJ\HQOtWHWW! D! WHUPpV]HWHV! V]DSRURGiVb
IRJ\iVC! (J\V]HU! VHP! OiWQL! HJ\pUWHOPV! WHUPpV]HWHV! V]DSRURGiVWC! %DJRQ! V]LQWpQ! WHUPpV]HWHV!
IRJ\iV!D!MHOOHP];!Iaa]bW;O<!iP!NLYpWHOW!NpSH]!QpKiQ\!pY!QXOOD!N|]HOL!pUWpNH<!LOOHWYH!D!^]]_bDV!
"<J! H]UHOpNHV! pUWpN<! DPL! LJHQ! pUGHNHVHQ! KDW<! KLV]HQ! D! N|YHWNH];! pYEHQ! KDVRQOy! pUWpN!
PXWDWNR]RWW! FVDN! QHJDWtY! ROGDORQC! 7|EEVpJpEHQ! D]! D! N|YHWNH]WHWpV! YRQKDWy! OH<! KRJ\! LJHQ!
HU;VHQ!pUH]WHWL!KDWiViW!D!WHUPpV]HWHV!IRJ\iV!R"C!iEUDSC!
!
!
+



! "d!

[O+iEUDP+7HUPpV]HWHV+V]DSRURGiV]IRJ\iV^+3HVW+PHJ\pEHQ+pV+%DJRQ+N__URVUN`+N|]|WW+WÅZ+
!

+
)RUUiV,!.6+b767$5!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
$! YiQGRUOiVL! HJ\HQOHJHW! EHPXWDWy! #C! iEUiQ! OiWKDWy<! KRJ\! b^]! pV! e^]! H]UHOpN! N|]W! LJHQ!
QDJ\PpUWpNEHQ! YiOWR]LN! D]! RGDb! pV! D]! HOYiQGRUOiVRN! V]iPD! %DJRQC! $! PHJ\pW! WHNLQWYH! D!
UHQGV]HUYiOWiVW! N|YHW;HQ! VHKRO! VHP! OiWQL! QHJDWtY! YiQGRUOiVL! HJ\HQOHJHW<! D]D]! YpJLJ!
RGDYiQGRUOiV!WDSDV]WDOKDWyC!%DJ!WHNLQWHWpEHQ!LV!LJD]!H]<!NMO|Q|VHQ!^]I"bWyOC!$!QDJ\PpUWpNV!
RGDYiQGRUOiVL! WUHQGHW! D! I;YiURV! N|]HOVpJpYHO<! LOOHWYH! D]! ROFVy! LQJDWODQiUDNNDO! OHKHW!
PDJ\DUi]QL! R#C! iEUDSC! ,WW! IRQWRV! PHJMHJ\H]QL<! KRJ\! PtJ! D! NRUDL! QpSHVVpJJ\DUDSRGiVEDQ! D!
WHUPpV]HWHV! V]DSRUXODW! YROW! D! PHJKDWiUR]y! D! IDOXEDQ<! DGGLJ! D! UHQGV]HUYiOWiV! XWiQ!
HJ\pUWHOPVHQ!D!SR]LWtY!YiQGRUOiVL!HJ\HQOHJ!!YROW!D!I;!RN!R0ROQiU!0C!^]]aSC!
+
cO+ iEUDP+ 9iQGRUOiVL+ HJ\HQOHJ^+ 3HVW+ PHJ\pEHQ+ pV+ %DJRQ+ N__URVUN`+ WÅZ+
!

+
)RUUiV,!.6+b767$5!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
$PL!D!WiUVDGDORP!QHP]HWLVpJL!pV!HWQLNDL!|VV]HWpWHOpW!LOOHWL<!D!IDOX!YLV]RQ\ODJ!KRPRJpQC!%DJRQ!
RDNiUFVDN!3HVW!PHJ\pEHQS!G|QW;HQ!PDJ\DUQDN!YDOORWWiN!PDJXNDW!D]!LWW!pO;NC!$!EDJL!pV!D!3HVW!
PHJ\HL!VWDWLV]WLNiN!|VV]HYHWpVpEHQ!D!FLJiQ\RN!DUiQ\iEDQ!YDQ!MHOHQW;V!NMO|QEVpJC!%DJRQ!3HVW!



! "`!

PHJ\pKH]!YLV]RQ\tWYD!KiURPV]RU!DQQ\LDQ!YDOORWWiN!XJ\DQLV!PDJXNDW!FLJiQ\QDN!D!WHOHSMOpVHQ<!
PLQW!D!PHJ\pEHQ!RIC!WiEOi]DWSC!!
'
NOWiEOi]DWP+$+QpSHVVpJ+QHP]HWLVpJL+pV+HWQLNDL+NLVHEEVpJ+V]HULQW+3HVW+PHJ\pEHQ+pV+%DJRQ^+
VUNN+WdZ+

!! 0DJ\DU! 1pPHW!
&LJiQ\!
RURPDQL<!
EHiVS!

6]ORYiN! 5RPiQ! (J\pE! 1LQFV!
YiODV]!

3HVW!PHJ\H! _#<I`! ^<]J! I<dJ! ]<J]! ]<""! ]<aI! I#<d]!
%DJ! __<#"! ]<J`! J<]`! ]<^I! ]<d_! ]<J^! #<"^!
)RUUiV,!.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`+
!
1DJ\!NMO|QEVpJ!WDSDV]WDOKDWy!D!PHJ\HL!pV!D!WHOHSMOpVL!HUHGPpQ\HN!N|]|WW!D!QpSHVVpJ!YDOOiVL!
pV! IHOHNH]HWL! YL]VJiODWiEDQC! $! WHOHSMOpV! HJ\! PpO\HEEHQ! YDOOiVRV! N|]|VVpJHW! DONRW<! PtJ! D!
PHJ\H!iWODJD!V]HULQW!D!QpSHVVpJQHN!D!W|EE!PLQW!#`fbD!YDJ\!VHPPLO\HQ!YDOOiVL!IHOHNH]HWKH]!
QHP!WDUWR]LN<!YDJ\!QHP!DGRWW!YiODV]WC!(]!D!V]iP!%DJ!QDJ\N|]VpJ!WHNLQWHWpEHQ!QHP!pUL!D!^_fb
RW!RJC!iEUDSC!$!IHOHNH]HWL!PHJRV]OiVW!OiWYD!PHJiOODStWKDWy<!KRJ\!V]LQWH!GXSOD!DQQ\LDQ!YDOOMiN!
PDJXNDW!NDWROLNXVQDN!%DJRQ<!PLQW!D!PHJ\pEHQC!!
!
`O+iEUDP+$+QpSHVVpJ+YDOOiV^+IHOHNH]HW+V]HULQW+3HVW+PHJ\pEHQ+pV+%DJRQ+WdZ-
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+
)RUUiV,-.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`+
!
$! NRUV]HUNH]HW! YL]VJiODWiEDQ! NRUFVRSRUWbPHJRV]OiVW! pV! |UHJHGpVL! LQGH[bHOHP]pVW! YpJH]WHPC!
(O|UHJHG;! WiUVDGDORPUD! XWDO<! KRJ\!PLQG! D!PHJ\pEHQ<!PLQG! %DJRQ! D]! LG;! HO;UH! KDODGWiYDO!
HJ\UH! QDJ\REE! D! d]! pYQpO! LG;VHEEHN! DUiQ\D<! DPLYHO! HJ\MWW! FV|NNHQ! D! ILDWDORN! DUiQ\DC!
1DJ\MiEyO! D! UHQGV]HUYiOWiVNRU! ELOOHQW! iW! D! PpUOHJ! D! ILDWDODEE! NRUFVRSRUW! IHO;O! D]! LG;VHEE!
NRUFVRSRUW!IHOp!R0ROQiU!0C!^]]aS!!$!N|]pSbJHQHUiFLy!VWDJQiOy!pUWpNHNHW!YHV]!IHO!RdC!iEUDSC!
$]! |UHJHGpVL! LQGH[! DODSMiQ! PHJiOODStWKDWy<! KRJ\! D! WHOHSMOpV! D! PHJ\ppQpO! MHOHQW;VHEEHQ!
PXWDWMD! D]! HO|UHJHGpV! MHOHLWC! $! d]! pYQpO! LG;VHEE! NRURV]WiO\W! D! ]bI#! pYHV! NRURV]WiO\KR]!
YLV]RQ\tWYD!D]W!WDSDV]WDOMXN<!KRJ\!%DJRQ!^]IIbUH!PHJN|]HOtWYH!D!IJ]fbRW<!N|]HO!PiVIpOV]HU!
DQQ\LDQ!WDUWR]WDN!D]!LG;VbNRURV]WiO\ED<!PLQW!D!]bI#!pYHVHN!NRURV]WiO\iED!R`C!iEUDSC!
!
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eO+iEUDP+)YEE+NRUFVRSRUWRN+PHJRV]OiVD+3HVW+PHJ\pEHQ+pV+%DJRQ+WN__U^+VUUN^+VUNNZ+WdZ+
+

(%#% %*#' %!#'

!%#* !" !(#(

%*#" %'#% (%#%

%+#' %!#! %!#!

!)#"&+#'!)#+

()#% %+#+ ("#"

!"

$!"

&!"

(!"

*!"

#!!"

W-./01-23-
#++!

W-./01-23-
$!!#

W-./01-23-
$!##

4520#++! 4520$!!# 4520$!##

!P#& #'P'+ (!P
+

)RUUiV,-.6+!b!1pSV]iPOiOiV<!Iaa]b^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
TO+iEUDP+$]+|UHJHGpVL+LQGH[+DODNXOiVD+3HVW+PHJ\pEHQ+pV+%DJRQ+WN__U^+VUUN^+VUNNZ+WdZ+
!

+
)RUUiVg!.6+!b!1pSV]iPOiOiV<!Iaa]b^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
$! FVDOiGL! iOODSRW! YL]VJiODWiEDQ! PHJiOODStWKDWy<! KRJ\! D! PHJ\HL! pV! WHOHSMOpVL! DGDWRN! N|]HO!
D]RQRVDN!D!FVDOiGL!iOODSRW!WHNLQWHWpEHQ!R_C!iEUDSC!$!Ki]DVViJN|WpVHN!pV!YiOiVRN!V]iPD!%DJRQ!
LJHQ! LQJDGR]y! pUWpNHNHW!PXWDWC! $! Ki]DVViJN|WpVHN! V]iPD! DODSYHW;HQ!PHJKDODGMD! D! YiOiVRN!
V]iPiW!RaC!iEUDSC!!
!
$]! LVNROD! YpJ]HWWVpJ! WHNLQWHWpEHQ! YDQ! QpPL! HOWpUpV! D! PHJ\HL! pV! D! WHOHSMOpVL! HUHGPpQ\HN!
N|]|WWC! 3HVW! PHJ\pEHQ! PDJDVDEE! D! IHOV;IRN~! YpJ]HWWVpJVHN! DUiQ\D! RIJ<afS<! PtJ! %DJRQ!
XJ\DQH]! I]fC! %DJRQ! XJ\DQDNNRU! PDJDVDEE! D! _! RV]WiO\! HOYpJ]pVpLJ! VHP! HOMXWy! QpSHVVpJ!
DUiQ\D!RI`<IfS<!PtJ!3HVW!PHJ\pEHQ!H]!I^<`fC!$!EDJL!WiUVDGDORP!NpS]HWOHQVpJpW!MHO]L!D]!LV<!
KRJ\! PD[LPXP! iOWDOiQRV! LVNRODL! YpJ]HWWVpJH! D! QpSHVVpJ! ^d<_fbiQDN! YDQ! R3HVW! PHJ\pEHQ!
XJ\DQH]! ^"<JfS<! PD[LPXP! N|]pSLVNRODL! YpJ]HWWVpJH! SHGLJ! #d<IfbQDN! R3HVW! PHJ\pEHQ!
XJ\DQH]!#_fSC!RI]CiEUDS!!
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+SO+iEUDP+$+N`+pYHVQpO+LGYVHEE+QpSHVVpJ+FVDOiGL+iOODSRW+V]HULQW+3HVW+PHJ\pEHQ+pV+%DJRQ+
WVUNNZ+ WdZ+
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)RUUiVg!.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
_O+iEUDP+$+Ki]DVViJN|WpVHN+pV+YiOiVRN+V]iPD+%DJRQ+WN__URVUN`Z+WGEZ-
-
-

+
)RUUiV,!.6+b767$5!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`+
!
$]! LVNRODL! YpJ]HWWVpJ! DODFVRQ\! V]LQWMH! |VV]HIMJJ! D]! DODFVRQ\! JD]GDViJL! DNWLYLWiVVDOC! $]!
LVNRODL! YpJ]HWWVpJ! pV! PXQNDQpONMOLVpJ! N|]W! XJ\DQLV! V]RURV! D]! |VV]HIMJJpVC! $! IIC! iEUiQ!
OiWKDWy<!KRJ\!D!UHQGV]HUYiOWR]iV!XWiQ!%DJRQ!URKDPRVDQ!Q;WW!D!PXQNDQpONMOLHN!V]iPD<!YLV]RQW!
D! IRJODONR]WDWRWWDN! V]iPD! HOPDUDG! D! PHJ\HL! DGDWRNWyOC! 9DODPHO\HVW! NHGYH];WOHQHEE! D!
WHOHSMOpVNpS<! PLQW! D! PHJ\HL<! KLV]HQ! PLQG! D! IRJODONR]WDWRWWDN! FV|NNHQ;<! PLQG! SHGLJ! D!
PXQNDQpONMOLHN!Q|YHNY;!V]iPiEDQ!PHJPXWDWNR]LN!D!N|]VpJ!SUREOHPDWLNXV!KHO\]HWHC!
!
!
!
!
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NUO+iEUDP+$+T+pYHVQpO+LGYVHEE+QpSHVVpJ+OHJPDJDVDEE+EHIHMH]HWW+LVNRODL+YpJ]HWWVpJ+V]HULQW+
3HVW+PHJ\pEHQ+pV+%DJRQ+WVUNNZ+WdZ+
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)RUUiV,!.6+!b!1pSV]iPOiOiV<!^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
!
NNO+iEUDP+$+QpSHVVpJ+JD]GDViJL+DNWLYLWiViQDN+YiOWR]iVD+3HVW+PHJ\pEHQ+pV+%DJRQ+RIaa]<!
^]]I<!^]IIS!RfS!
+
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)RUUiV,-.6+!b!1pSV]iPOiOiV<!Iaa]b^]II!DGDWRN!DODSMiQ!VDMiW!V]HUNHV]WpV<!^]I`!
+
gVV]HIRJODOiV+
!
%DJ!N|]VpJHW!YL]VJiOYD!PHJiOODStWKDWy<!KRJ\!VRN!PiV!KD]DL!IDOXKR]!KDVRQOyDQ!VWDWLV]WLNiNEDQ!
LV! PHJPXWDWNR]y! WiUVDGDOPL! SUREOpPiNNDO! NM]GC! (]! PiU! D! ^]]abHV! NXWDWiV! VRUiQ! LV!
PHJPXWDWNR]RWW! R9|U|V! *Cb! 0ROQiU! 0C! ^]]aSC! 3UREOpPD! D]! DOXOLVNROi]RWWViJEyO! DGyGy!
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