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5IFTJT BEWJTPS� 1SPGFTTPS 5BMJB ,POLMF $BUFSJOB .BHSJ

0CKFDU 4J[F BOE JUT $PSSFMBUFE 1SPQFSUJFT� JOTJHIUT JOUP UIF
SFQSFTFOUBUJPO PG TIBQF JO UIF WFOUSBM WJTVBM TUSFBN

"ঋজঝছঊঌঝ

)JHI�MFWFM WJTVBM DPSUFY GPMMPXT B MBSHF�TDBMF PSHBOJ[BUJPO SFMBUFE UP UIF SFBM�XPSME TJ[F PG PCKFDUT
 XIFSF
TPNF SFHJPOT SFTQPOE NPSF UP QJDUVSFT PG TNBMM JOBOJNBUF PCKFDUT XIJMF PUIFS SFHJPOT SFTQPOE NPSF
UP MBSHF JOBOJNBUF PCKFDUT�

*O UIJT UIFTJT
 * UFTU UIF IZQPUIFTJT UIBU TJ[F
 B WJTVBMMZ JOGFSSFE QSPQFSUZ
 NJHIU CF BO PSHBOJ[BUJPOBM
ESJWFS CFDBVTF JU JT NFBOJOHGVMMZ DPSSFMBUFE XJUI QSPQFSUJFT UIBU BSF CPUI NPSF BCTUSBDU BOE NPSF WJ�
TVBM UIBO TJ[F JUTFMG JO OBUVSF� 4QFDJ୮ୢDBMMZ
 * JOWFTUJHBUF UIF SFMBUJPOTIJQ CFUXFFO UIF SFBM�XPSME TJ[F PG
BO PCKFDU BOE JUT NPUPS�SFMFWBODF 	$IBQUFS �
 PS JUT QFSDFJWFE DVSWBUVSF 	$IBQUFS �
� *O CPUI TUVEJFT

* ୮ୢOE UIBU UIF SFBM�XPSME TJ[F PSHBOJ[BUJPO JT TUSPOHFS BOE NPSF SFMJBCMF XIFO SFTQPOEJOH UP PCKFDUT
UIBU GPMMPX UIF OBUVSBM DPWBSJBODF XJUI TJ[F 	TNBMM BOENBOJQVMBCMF
 PS TNBMM BOE DVSWZ

 DPNQBSFE UP
PCKFDUT UIBU EP OPU 	CJH BOE NBOJQVMBCMF
 PS CJH BOE DVSWZ
� 5IFTF PCTFSWBUJPOT MFOE TVQQPSU UP UIF
IZQPUIFTJT UIBU UIF MBSHF�TDBMF PSHBOJ[BUJPO CZ SFBM�XPSME TJ[F JT TZTUFNBUJDBMMZ SFMBUFE UP B OVNCFS PG
DPWBSZJOH QSPQFSUJFT� 5IFTF DPWBSZJOH QSPQFSUJFT DPVME FJUIFS CF CFIBWJPSBMMZ SFMFWBOU 	F�H� NBOJQV�
MBCJMJUZ
 PS JNQPSUBOU GFBUVSFT CFJOH FODPEFE GSPN FBSMJFS TUBHFT PG WJTVBM QSPDFTTJOH 	F�H� DVSWBUVSF
�
%J୭GFSFOU QPTTJCMF UIFPSJFT PG XIZ UIJT PSHBOJ[BUJPO BSJTFT BSF EJTDVTTFE�

5IF UIFTJT TIJG୴T JUT GPDVT PO $IBQUFS � UP UIF ୮ୢOFS�HSBJOFE TJNJMBSJUZ TQBDFT PG JOBOJNBUF PCKFDUT
BOE IPX UIFTF SF୯୳FDUFE JO SFTQPOTFT UP PCKFDUT BDSPTT UIF WFOUSBM TUSFBN� 4QFDJ୮ୢDBMMZ
 * FYBNJOFE IPX
OFVSBM SFTQPOTFT UP PCKFDUT BDSPTT UIF WFOUSBM TUSFBN IJFSBSDIZ BSF SFMBUFE UP UISFF EJ୭GFSFOU CFIBW�
JPSBM TQBDFT� PCKFDU TJNJMBSJUZ NFBTVSFE JNQMJDJUMZ CZ WJTVBM TFBSDI
 TIBQF TJNJMBSJUZ BT FTUJNBUFE CZ BO
FYQMJDJU TPSUJOH UBTL
 BOE VOHVJEFE PCKFDU TJNJMBSJUZ FTUJNBUFE CZ UIF TBNF FYQMJDJU TPSUJOH UBTL CVU
XJUIPVU BOZ JOTUSVDUJPOT� * GPVOE UIBU UIF PCKFDU TJNJMBSJUZ TQBDF NFBTVSFE CZ WJTVBM TFBSDI XBT XFMM
DPSSFMBUFEXJUI QPTUFSJPS SFHJPOT PG UIF WFOUSBM TUSFBN
 BOE BG୴FS B SFMBUJWFMZ TIBSQ USBOTJUJPO
 UIF TIBQF�
CBTFE TJNJMBSJUZ TQBDF XBT XFMM DPSSFMBUFE XJUI BOUFSJPS SFHJPOT PG UIF WFOUSBM TUSFBN� #BTFE PO UIFTF
EBUB
 * TVHHFTU UIBU UIJT SFMBUJWFMZ TIBSQ USBOTJUJPO BMPOH UIF WFOUSBM TUSFBN IJFSBSDIZ SF୯୳FDUT B USBOTJ�
UJPO GSPN NPSF QJDUPSJBM UP NPSF TUSVDUVSBM SFQSFTFOUBUJPO PG JOBOJNBUF PCKFDU JOGPSNBUJPO�

0WFSBMM
 UIJT UIFTJT QSPWJEFT OFX UIFPSFUJDBM DPOUSJCVUJPOT JO UIF VOEFSTUBOEJOH UIF OBUVSF PG UIF
PCKFDU SFQSFTFOUBUJPO BMPOH UIF WFOUSBM WJTVBM TUSFBN
 TVHHFTUJOH UIBU WJTVBM CSBJO SFHJPOT BSF TFOTJUJWF
UP PCKFDU QSPQFSUJFT BU NVMUJQMF MFWFMT PG BCTUSBDUJPO
 SFMBUFE UP CPUI QFSDFQUVBM BOE BDUJPO�SFMBUFE
QSPQFSUJFT
 XJUI B USBOTJUJPO GSPN NPSF QJDUPSJBM UP NPSF TUSVDUVSBM MFWFMT PG SFQSFTFOUBUJPO�
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"DLOPXMFEHNFOUT

5঑ঊগঔঢঘঞUPNZBEWJTPS5BMJB,POLMF
 XIPIBTQVTIFENF JOUFMMFDUVBMMZ BOENPUJWBUFENF UP BMXBZT
HJWF NZ CFTU
 BMM UIF XIJMF CFJOH TZNQBUIFUJD BOE TVQQPSUJWF� * XJMM BMXBZT MPPL VQ UP IFS JOUFMMJHFODF

CSJMMJBODZ BOE QPTJUJWF FOFSHZ�

5IBOL ZPV UP (FPSHF "MWBSF[
 4VTBO $BSFZ BOE .BSHF -JWJOHTUPOF
 UIF DPNNJUUFF NFNCFST GPS
UIJT UIFTJT�

5IBOL ZPV UP"MGPOTP$BSBNB[[B BOE"OHFMJLB -JOHOBV
 XIP IBWF IBE JNQPSUBOU SPMFT JO TIBQJOH
NF BT B TDJFOUJTU�

5IBOL ZPV UP #SJB -POH
 Nؠ* MVDLZ UP LOPX BOE XPSL XJUI TVDI B TNBSU BOE SFTPVSDFGVM QFSTPO�
5IBOL ZPV UP 4UFMMB 4IVDIFO BOE3PDDP $IJPV
 XIPN IBWF CFFO FTTFOUJBM DPMMBCPSBUPST GPS POF PG

UIF QSPKFDUT JO UIJT UIFTJT�
5IBOL ZPV UP UIF ,POLMF -BC� %BOJFM +BOJOJ
 -FZMB 5BSIBO
 &NJMJF +PTFQIT
 +FPOHIP 1BSL
 +PIO�

.BSL 5BZMPS
 3VPTJ 8BOH
 +BDPC 1SJODF BOE "SUVSP %F[B
 GPS BMM UIF UIPVHIUGVM DPNNFOUT BOE BTTJT�
UBODF�

5IBOL ZPV UP BMM NFNCFST PG UIF 7JTJPO -BC
 UIFJS JOTJHIUT BOE JEFBT IBWF IBE BO FTTFOUJBM SPMF GPS
BMM UIF XPSL QSFTFOUFE IFSF�

5IBOL ZPV UP ,BUJF 1PSUFS
 "OOB -FTIJOTLBZB
 4UFGBOP "O[FMMPUUJ
 &MMB 4USJFN�"NJU
 $PTUJ 3F�
[MFTDV BOE(JMMFT 7BOOVTDPSQT XIP IBWF CFFO PG TVQQPSU BOE QSPWJEFENFXJUI VTFGVM GFFECBDL JONZ
FBSMZ ZFBST BT B HSBE TUVEFOU�

5IBOL ZPV UP +BNFT #VSTMFZ
 GPS IBWJOH BMXBZT QSPWJEFE JOUFMMFDUVBM BOE FNPUJPOBM TVQQPSU�
5IBOL ZPV UP GFMMPX HSBE TUVEFOUT .POJDB #VSOT
 )FMFO +JOH
 ,BUIFSJOF #FSLPWJU[
 +BTPO /F�

NJSPX� (SBE TDIPPM XBT NBEF TP NVDI CFUUFS UIBOLT UP ZPV�
5IBOL ZPV UP "OHFMB 7PMPSJP BOE "MJDF %FTCVMFVY
 XJUI XIPN * TIBSFE UIF KPZT BOE NJTFSJFT PG

UIF EJTTFSUBUJPO XSJUJOH QSPDFTT�
5IBOL ZPV UP UIF NFNCFST PG UIF )BSWBSE .PVOUBJOFFSJOH $MVC
 BOE UP UIF GSJFOET * TIBSF NZ

MPWF GPS DMJNCJOH BOE UIF PVUEPPST XJUI� 0VUEPPS BDUJWJUJFT IBWF CFFO QJWPUBM GPS ୮ୢOEJOH JOUFMMFDUVBM
DMBSJUZ JO UIJT KPVSOFZ� BOE UIFZ HBWF NF UIF DIBODF UP DPOOFDU XJUI TPNF USVMZ HSFBU QFPQMF�

"OE UIBOL ZPV UP NZ QBSFOUT BOE NZ TJTUFS
 XIP IBWF BMXBZT CFFO UIFSF GPS NF UISPVHI BMM UIFTF
ZFBST
 OP NBUUFS UIF PDFBO CFUXFFO VT�
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*OUSPEVDUJPO

$ঘগজ঒঍঎ছ ঝ঑঎ ঙছঘঌ঎জজ঒গঐ জঝঊঐ঎জ OFFEFE UP SFDPHOJ[F BO PCKFDU
 TVDI BT B QFO TJUUJOH PO B EFTL�

0VS WJTVBM TZTUFN ୮ୢSTU FYUSBDUT GSPN UIF SFUJOBM JOQVU TJNQMF
 MPX�MFWFM GFBUVSFT TVDI MJOFT BOE FEHFT�

5IFO
 UISPVHI B TFRVFODF PG QSPHSFTTJWFMZ IJHIFS�MFWFM TUBHFT
 NPSF DPNQMFY GFBUVSFT HFU FODPEFE BOE

SFQSFTFOUFE
 TVDI BT DVSWBUVSF
 FMPOHBUJPO
 UFYUVSF� &WFOUVBMMZ
 JU JT BCMF UP QBSTF UIF ୮ୢHVSF GSPN JUT

CBDLHSPVOE
 UP SFDPHOJ[F JU BT B QFO GSPN EJ୭GFSFOU QPJOUT PG WJFXT
 XIFO PDDMVEFE
 BOE BU EJ୭GFSFOU

�



TDBMFT�

)PX EPFT PVS CSBJO BDDPNQMJTIFT TVDI B GFBU
 XIBU LJOE PG QSPQFSUJFT BSF CFJOH QSPDFTTFE BOE

FODPEFE JO PSEFS UP BDIJFWF PCKFDU SFQSFTFOUBUJPO 

"NPOH BMM QSPQFSUJFT
 SFBM�XPSME TJ[F JT POF PG UIF QSJNBSZ JEFOUJ୮ୢBCMF POFT JO HVJEJOH OFVSBM PCKFDU

SFQSFTFOUBUJPO� )PXFWFS
 TJODF JUT ୮ୢSTU JEFOUJ୮ୢDBUJPO
 JU XBT SFDPHOJ[FE UIBU JU NJHIU OPU CF POF JOEF�

QFOEFOU EJNFOTJPO
 JO UIBU JO UIF XPSME
 SFBM�XPSME TJ[F UFOET UP DPWBSJBUF XJUI TFWFSBM PUIFS PCKFDU

QSPQFSUJFT� *O UIF ୮ୢSTU UXP DIBQUFST
 UIJT UIFTJT TFFLT UP JOWFTUJHBUF UIF SFMBUJPOTIJQ CFUXFFO SFBM�XPSME

TJ[F BOE UXP PG UIFTF QSPQFSUJFT� POF UIBU JT NPSF BDUJPO�CBTFE JO OBUVSF
 NBOJQVMBCJMJUZ
 BOE POF UIBU

JT NPSF QFSDFQUVBM JO OBUVSF
 DVSWBUVSF�

5IF UIJSE DIBQUFS NPWFT UPXBSET DIBSBDUFSJ[JOH UIF SFQSFTFOUBUJPOBM TJNJMBSJUZ TQBDF GPS B IJHI

OVNCFS PG JOBOJNBUF PCKFDUT� 4QFDJ୮ୢDBMMZ
 * FYQMPSF IPX UIF CSBJO TJNJMBSJUZ TQBDF SFMBUFT UP EJ୭GFS�

FOU CFIBWJPSBM PCKFDU TJNJMBSJUZ TQBDFT�

*O UIJT *OUSPEVDUJPO
 * XJMM ୮ୢSTU JOUSPEVDF UIF OPUJPO PG SFBM�XPSME TJ[F
 IPX PVS WJTVBM TZTUFN BV�

UPNBUJDBMMZ QSPDFTTFT JU BOE IPX JU SFMBUFT UP UIF MBSHF�TDBMF OFVSBM PSHBOJ[BUJPO� * XJMM SFWJFX XIBU JT

LOPXO BCPVU UIF SFMBUJPOTIJQ CFUXFFO SFBM�XPSME TJ[F BOENBOJQVMBCJMJUZ
 UP JOUSPEVDF BOE BOUJDJQBUF

UIF UPQJD PG $IBQUFS �� 5IFO
 * XJMM SFWJFX XIBU JT LOPXO BCPVU UIF SFMBUJPOTIJQ CFUXFFO SFBM�XPSME

TJ[F BOE DVSWBUVSF
 UP JOUSPEVDF BOE BOUJDJQBUF UIF UPQJD PG $IBQUFS �� 'JOBMMZ
 MMؠ* SFWJFX FYJTUJOH MJU�

FSBUVSF PO XIBU JT LOPXO BCPVU UIF DPSSFTQPOEFODF CFUXFFO CFIBWJPSBM BOE OFVSBM TJNJMBSJUZ TQBDFT


UP JOUSPEVDF BOE BOUJDJQBUF UIF UPQJD PG $IBQUFS ��

��� 3঎ঊক�ঠঘছক঍ জ঒ণ঎

4FWFSBM MJOFT PG FWJEFODF QPJOU UP UIF GBDU UIBU PCKFDUTؠ SFBM�XPSME TJ[F JT B QSPQFSUZ SFMFWBOU GPS PCKFDU

SFQSFTFOUBUJPO 	,POLMF � 0MJWB
 ����� 1BJWJP
 ����
� 8IFO JOTUSVDUFE UP ESBX PCKFDUT
 QFPQMF SFMZ PO

B DBOPOJDBM WJTVBM TJ[F SFQSFTFOUBUJPO
 ESBXJOH TNBMM PCKFDUT TNBMMFS UIBO MBSHF PCKFDUT
 HJWFO B CMBOL

�



QBQFS PG FRVBM TJ[F 	,POLMF � 0MJWB
 ����
� 8IFO BTLFE UP KVEHF XIJDI PCKFDU JT TNBMMFS PS MBSHFS

JO SFBM MJGF CFUXFFO PCKFDU QBJST QSFTFOUFE BU EJ୭GFSFOU WJTVBM TJ[FT
 QFPQMF BSF TMPXFS XIFO UIF UBSHFU

PCKFDU JT QSFTFOUFE BU B WJTVBM TJ[F JODPOHSVFOU XJUI JUT SFBM�XPSME TJ[F 	1BJWJP
 ����
� 'VSUIFS
 XIFO

BTLFE UP KVEHF XIJDI PCKFDU JT WJTVBMMZ TNBMMFS PS MBSHFS CFUXFFO QBJST PG PCKFDUT PG EJ୭GFSFOU SFBM�XPSME

TJ[FT
 QFPQMF BSF TMPXFS BU SFTQPOEJOH JO JODPOHSVFOU USJBMT
 XIFO UIF WJTVBMMZ MBSHFS PCKFDUT JG BDUVBMMZ

TNBMMFS JO SFBM MJGF 	BOE WJDF WFSTB

 BT DPNQBSFE UP DPOHSVFOU USJBMT 	,POLMF � 0MJWB
 ����B
� "MM UIJT

FWJEFODF QPJOUT UP UIF GBDU UIBU SFBM�XPSME TJ[F JOGPSNBUJPO
 BO JOGFSSFE QIZTJDBM QSPQFSUZ
 JT BDDFTTFE

RVJDLMZ BOE BVUPNBUJDBMMZ XIFO UIJOLJOH BCPVU PS SFDPHOJ[JOH B EFQJDUFE PCKFDU�

4VQQPSU GPS BO JNQPSUBOU SPMF PG SFBM�XPSME TJ[F JO UIF OBUVSF PG PCKFDU SFQSFTFOUBUJPO BMTP DPNFT

GSPNOFVSBM FWJEFODF� SFBM�XPSME TJ[F XFMM�FYQMBJOT UIF MBSHF�TDBMF PSHBOJ[BUJPO PG PCKFDUT JO IJHI�MFWFM�

WJTVBM DPSUFY 	,POLMF �0MJWB
 ����C

 XJUI TUSPOHFS SFTQPOTFT GPS CJH PCKFDUT PWFS TNBMM PCKFDUT JO UIF

WFOUSP�NFEJBM PDDJQJUP�UFNQPSBM DPSUFY
 TUSPOHFS SFTQPOTFT UP TNBMM PCKFDUT NPSF MBUFSBMMZ
 BOE UIFO B

SFUVSO UP B CJH PCKFDUT QSFGFSFODF NPSF EPSTBMMZ� .VMUJWBSJBUF QBUUFSOT JO DBUFHPSZ�QSFGFSSJOH SFHJPOT

UISPVHIPVU UIF PDDJQJUP�UFNQPSBM DPSUFY IBWF CFFO PCTFSWFE UP CF NPSF TJNJMBS GPS PCKFDUT DMPTF JO

SFBM�XPSME TJ[F
 GVSUIFS TVHHFTUJOH UIBU JU DPVME IBWF B SPMF JO BDDPVOUJOH GPS UIF VOEFSMZJOH OFVSBM

SFQSFTFOUBUJPOT PG PCKFDU DBUFHPSJFT JO IJHIFS�PSEFS WJTVBM BSFBT 	+VMJBO FU BM�
 ����
� 5IVT
 TJ[F TFFNT

UP IBWF BO JNQPSUBOU SPMF GPS PCKFDU SFQSFTFOUBUJPO
 CPUI JO୯୳VFODJOH CFIBWJPSBM KVEHNFOUT PG PCKFDU

SFDPHOJUJPO
 BOE BDDPVOUJOH GPS UIF TUSVDUVSF PG PCKFDU�TFMFDUJWF DPSUFY�

)PXFWFS
 XIJMF BMM UIFTF PCTFSWBUJPOT TIPX UIBU SFBM�XPSME TJ[F JT B HPPE EFTDSJQUPS PG OFVSBM SF�

TQPOTFT JO PDDJQJUP�UFNQPSBM DPSUFY
 UIFZ EP OPU BOTXFS RVFTUJPOT BCPVU UIF nature PG UIF VOEFSMZJOH

SFQSFTFOUBUJPOT 	,POLMF�0MJWB
 ����C
� 5IF PCTFSWFE CFIBWJPSBM BOE OFVSBM SFTQPOTFTNJHIU CF EVF

UP UIF GBDU UIBU TJ[F
 JO UIF SFBM�XPSME
 DPSSFMBUFT XJUI B OVNCFS PG QSPQFSUJFT
 CPUI WJTVBM BOE NPSF

BCTUSBDU� 4VQQPSU GPS UIF IZQPUIFTJT UIBU SFBM�XPSME TJ[F NJHIU OPU CF UIF VOEFSMZJOH QSPQFSUZ UIBU JT

CFJOH FODPEFE DPNFT GSPN UIF GBDU UIBU UIFTF SFHJPOT BSF OPU ESJWFO CZ XIFUIFS BO PCKFDU JT DPODFJWFE

BT CJH PS TNBMM JO UIFXPSME UISPVHI BO JNBHFSZ UBTL 	J�F� JNBHJOJOH B HJBOU BQQMF TUJMM BDUJWBUFT TNBMM PC�

�



KFDU SFHJPOT
 ,POLMF �0MJWB 	����C

� 5IJT TVHHFTUT UIBU UIFSF BSF VOEFSMZJOH GFBUVSFT DPWBSZJOH XJUI

PCKFDU TJ[F UIBU BSF CFJOH SFQSFTFOUFE BOE FODPEFE CZ PVS WJTVBM TZTUFN� 8IBU NJHIU UIFTF GFBUVSFT

CF 

5IFSF BSF UXP
 OPO�NVUVBMMZ FYDMVTJWF IZQPUIFTFT BCPVU UIF XBZ JOXIJDI PVS WJTVBM TZTUFN DPNFT

UP FODPEF SFBM�XPSME TJ[F BT B SFMFWBOU QSPQFSUZ 	,POLMF�0MJWB
 ����C
� UIF ୮ୢSTU SFMBUFT UP MPOH�SBOHF

DPOOFDUJPOT XJUI CFIBWJPSBMMZ�SFMFWBOU OFUXPSLT
 UIF TFDPOE UP EPXOTUSFBN CJBTFT GSPN FBSMJFS TUBHFT

PG UIF WJTVBM TZTUFN ESJWFO CZ QIZTJDBM BOE HSBWJUBUJPOBM DPOTUSBJOUT PG UIF SFBM�XPSME� * XJMM BEESFTT

FBDI POF TFQBSBUFMZ JO UIF OFYU UXP TFDUJPOT�

��� 5঑঎ছঘক঎ঘএঋ঎঑ঊট঒ঘছঊককঢ�ছ঎ক঎টঊগঝঙছঘঙ঎ছঝ঒঎জ� জ঒ণ঎ঊগ঍খঘঝঘছ�ছ঎ক঎টঊগঌ঎

0OF IZQPUIFTJT GPS UIF FNFSHFODF PG B SFBM�XPSME TJ[F PSHBOJ[BUJPO QPTJUT UIBU JU NJHIU TFSWF BT B QSPYZ

GPS CFIBWJPSBMMZ�SFMFWBOU QSPQFSUJFT UIBU EJTUJOHVJTI TNBMM BOE MBSHF PCKFDUT� 5IFSF JT B DMFBS XBZ JO

XIJDI TNBMM BOE CJH PCKFDUT VTVBMMZ TFSWF EJ୭GFSFOU QVSQPTFT� TNBMMFS PCKFDUT UFOE UP CF NBOJQVMBUFE

BOE IBOEIFME
 XIJMF CJH PCKFDUT UFOE UP CF VTFE BT MBOENBSLT GPS OBWJHBUJPO BOE GPS TVQQPSU 	.BIPO

FU BM�
 �����.BIPO�$BSBNB[[B
 ����� +VMJBO FU BM�
 ����� ,POLMF �0MJWB
 ����C
� 5IVT
 JU JT QPTTJCMF

UIBU POF TVDI CFIBWJPSBMMZ SFMFWBOU QSPQFSUZ NJHIU CF NBOJQVMBCJMJUZ�

5IFSF JT TUSPOH OFVSBM FWJEFODF GPS B QSFGFSSFE FODPEJOH PG UPPMT BOE NBOJQVMBCMF PCKFDUT JO UIF

WFOUSBM TUSFBN� 'PS FYBNQMF
 UPPM TFMFDUJWJUZ IBT CFFO PCTFSWFE JO UIF MBUFSBM BTQFDU PG UIF PDDJQJUP�

UFNQPSBM DPSUFY� GPS FYBNQMF
 JO UIJT UFSSJUPSZ
 UIFSF JT B SFHJPO XJUI QSFGFSFODF GPS UPPMT 	$IBP FU BM�


����� #SBDDJ FU BM�
 ����
 XIJDI JT DMPTFMZ PWFSMBQQJOH XJUI F୭GFDUPS�TQFDJ୮ୢD SFHJPOT 	#SBDDJ FU BM�
 ����



BOE QFSTJTUT JO UIF DPOHFOJUBMMZ CMJOE 	1FFMFO FU BM�
 �����8BOH FU BM�
 ����
� 5IJT DPSUFY HFOFSBMMZ TIPXT

DPOOFDUJWJUZ XJUI GSPOUP�QBSJFUBM OFUXPSLT TVQQPSUJOH BDUJPOT 	4JNNPOT � .BSUJO
 ����� #J FU BM�


����� ,POLMF � $BSBNB[[B
 ����

 BOE JT DBVTBMMZ JOWPMWFE JO UPPM�BDUJPO EJTDSJNJOBUJPO KVEHNFOUT

	1FSJOJ FU BM�
 ����
� 5PPM TFMFDUJWF SFHJPOT EP OPU TFFN UP TUPSF JOGPSNBUJPO BCPVU PCKFDU VTF� BQSBYJD

�



QBUJFOUT
 XIP BSF JNQBJSFE JO UIFJS LOPXMFEHF BCPVU IPX UP VTF BO PCKFDU
 BT TUJMM BCMF UP OBNF UIFN

	+PIOTPO�'SFZ FU BM�
 ����� $BSBNB[[B�.BIPO
 ����
� )PXFWFS
 UIFSF JT BMTP TPNF FWJEFODF UIBU UIF

DPOOFDUJWJUZ CFUXFFO UPPM�TFMFDUJWF SFHJPOT BOE UIF QBSJFUBM MPCVMF
 LOPXO UP CF JOWPMWFE JO BDUJPO

QMBOOJOH BOE FYFDVUJPO
 NPEVMBUFT QFSGPSNBODF JO PCKFDU SFDPHOJUJPO 	.BIPO FU BM�
 ����
� 0WFSBMM


UIFTF TUVEJFT TVHHFTU UIBU NBOJQVMBCJMJUZ NJHIU CF BO JNQPSUBOU EJNFOTJPO VOEFSMZJOH UIF SFQSFTFO�

UBUJPO PG PCKFDUT JO TNBMM�PCKFDU SFHJPOT�

0O UIF PUIFS IBOE
 XPSL GPDVTFE PO TDFOF VOEFSTUBOEJOH IBT DIBSBDUFSJ[FE PCKFDU SFTQPOTFT PG UIF

WFOUSPNFEJBM PDDJQJUP�UFNQPSBM DPSUFY
 BO BSFB LOPXO UP BMTP TIPX B QSFGFSFODF GPS MBSHF PCKFDUT PWFS

TNBMM PCKFDUT 	,POLMF � 0MJWB
 ����C

 BMPOH B TFSJFT PG PUIFS QSPQFSUJFT� "NPOH UIF QSPQFSUJFT UIBU

IBWF CFFO JEFOUJ୮ୢFE BSF UIF JOWPDBUJPO PG B MPDBM TQBDF
 UIF UFOEFODZ UP TUBZ ୮ୢYFE JO UIF XPSME
 BOE

UIF VTFGVMOFTT BT B MBOENBSL 	5SPJBOJ FU BM�
 ����� .VMMBMMZ � .BHVJSF
 ����� +VMJBO FU BM�
 ����� "VHFS

�.BHVJSF
 ����� &QTUFJO
 ����
� 5IF DPNNPO UIFNF PG BMM UIFTF QSPQFSUJFT JT UIBU UIFZ UFOE UP SFMBUF

UP OBWJHBCJMJUZ
 SBUIFS UIBO BDUJPO� #FJOH UIJT BSFB BMTP JOWPMWFE JO TDFOF QSPDFTTJOH
 JU JT SFBTPOBCMF UP

UIJOL UIBU JUT DPEJOH PG SFBM�XPSME TJ[F DPVME CF SFMFWBOU GPS TQBUJBM OBWJHBUJPO 	,POLMF�0MJWB
 ����C�

+VMJBO FU BM�
 ����
� 3FMBUFEMZ
 UIFSF BSF DPNQMFNFOUBSZ JOBOJNBUF
 MBSHF�PCKFDU QSFGFSSJOH SFHJPOT BMPOH

UIF EPSTP�NFEJBM BTQFDU PG WJTVBM PCKFDU DPSUFY 	BMUFSOBUJWFMZ MBCFMFE أ"01آ PS أ504آ JO EJ୭GFSFOU

MJUFSBUVSF� ,POLMF � 0MJWB 	����C
� ,BNQT FU BM� 	����


 XIPTF SFTQPOTFT BSF MFTT XFMM VOEFSTUPPE�

(JWFO UIF SFMFWBODF PG BDUJPO�SFMBUFE BOE OBWJHBUJPO�SFMBUFE QSPQFSUJFT JO SFHJPOT MBSHFMZ PWFSMBQ�

QJOH XJUI TNBMM� BOE CJH�PCKFDU SFHJPOT
 JU JT QPTTJCMF UIBU OFUXPSLT QSJNBSJMZ JOWPMWFE JO UIFTF CF�

IBWJPST NJHIU TIBQF UIF UVOJOH JO PDDJQJUPUFNQPSBM DPSUFY
 BOE SFBM�XPSME TJ[F NBZ TFSWF BT B QSPYZ

UP HVJEF UIF TPSU PG BDUJPOT BOE JOUFSBDUJPOT UIBU BSF JOWPMWFE JO UIFTF CFIBWJPST� *O UIJT BDDPVOU
 UIF

QSFWJPVTMZ PCTFSWFE SFBM�XPSME TJ[F PSHBOJ[BUJPO NBZ CF NPSF EJSFDUMZ SFMBUFE UP BO VOEFSMZJOH PSHB�

OJ[BUJPO CZ NBOJQVMBCJMJUZ
 JG NPTU TNBMM PCKFDUT UFOE UP CF NBOJQVMBCMF BOE NPTU CJH PCKFDU UFOE UP

CF OPO�NBOJQVMBCMF�

5P UFTU UIJT
 JO $IBQUFS � * BN HPJOH UP MPPL BU UIF EFHSFF UP XIJDI NPUPS�SFMFWBODF
 B EJNFOTJPO

�



SFMBUFE UPNBOJQVMBCJMJUZ CVU FYUFOEBCMF UP PUIFS F୭GFDUPST CFZPOE UIF IBOET
 NJHIU ESJWF B MBSHF�TDBMF

PSHBOJ[BUJPO JO UIF WJTVBM DPSUFY JOEFQFOEFOUMZ GSPN SFBM�XPSME TJ[F CZ FNQMPZJOH B � Y � TUJNVMVT TFU

PG TNBMM NPUPS�SFMFWBOU
 TNBMM OPO�NPUPS�SFMFWBOU
 CJH NPUPS�SFMFWBOU BOE CJH OPO�NPUPS�SFMFWBOU

PCKFDUT�

��� 5঑঎ ছঘক঎ ঘএ খ঒঍�ক঎ট঎ক ট঒জঞঊক এ঎ঊঝঞছ঎জ� জ঒ণ঎ ঊগ঍ ঌঞছটঊঝঞছ঎

"O BMUFSOBUJWF IZQPUIFTJT GPS UIF FNFSHFODF PG B SFBM�XPSME TJ[F PSHBOJ[BUJPO JT UIBU JU TUFNT GSPN

FBSMJFS QFSDFQUVBM JO୯୳VFODFT NPSF DMPTFMZ SFMBUFE UP UIF JOQVU� 5IBU JT
 EJ୭GFSFODFT JO UIF XBZ TNBMM

BOE CJH PCKFDUT MPPL XPVME MFBE UP TZTUFNBUJD CJBTFT JO UIF WJTVBM JOQVU B୭GFDUJOH WJTVBM QSPDFTTJOH BU B

MBUFS TUBHF 	,POLMF � 0MJWB
 ����C
�

#FDBVTF PG UIF HSBWJUBUJPOBM BOE QIZTJDBM DPOTUSBJOUT PG UIF XPSME
 BOE CFDBVTF PG UIF XBZ XF JOUFS�

BDU XJUI UIFN
 TNBMM BOE CJH PCKFDUT BMTP EJ୭GFS JO UIF XBZ UIFZ MPPL� TNBMM PCKFDUT UFOE UP CF DVSWJFS

BOE NPSF FMPOHBUFE� PO UIF PUIFS IBOE
 CJH PCKFDUT UFOE UP CF CPYJFS JO TIBQF
 XJUI TUSBJHIU DPSOFST

	,POLMF�0MJWB
 ����C� -POH FU BM�
 ����
� 'VSUIFS
 PCKFDUTؠ SFBM�XPSME TJ[F DPOTUSBJOT UIFXBZ JOXIJDI

XF DBO FYQFSJFODF BOE MPPL BU PCKFDUT� TNBMM PCKFDUT UFOE UP CF TFFO BU B DMPTFS EJTUBODF BOE UIFZ UFOE

UP PDDVQZ UIF DFOUFS PG UIF WJTVBM TZTUFN� XIJMF CJH PCKFDUT UFOE UP CF TFFO GSPN GBSUIFS BXBZ BOE UP

PDDVQZ NPSF PG UIF QFSJQIFSZ PG UIF WJTVBM ୮ୢFME 	,POLMF � 0MJWB
 ����� $BUF FU BM�
 ����
� 5IVT
 UIFSF

BSF NVMUJQMF WJTVBM GFBUVSFT DPSSFMBUJOH XJUI TJ[F� )FSF
 XFؠSF GPDVTJOH PO POF PG UIFN
 UIF NJE�MFWFM

WJTVBM GFBUVSF PG DVSWBUVSF�

#FIBWJPSBMMZ
 DVSWBUVSF IBT MPOH CFFO SFDPHOJ[FE IBT POF PG UIF QSJNBSZ GFBUVSFT CFJOH FYUSBDUFE

EVSJOH JOUFSNFEJBUF TUBHFT PG WJTVBM QSPDFTTJOH� 'PS FYBNQMF
 "TBEB � #SBEZ 	����
 EFWFMPQFE UIF

DVSWBUVSF QSJNBM TLFUDI
 B NPEFM PG PCKFDU DPOUPVS CBTFE PO UIF QBSBNFUFSJ[BUJPO PG DVSWBUVSF XIJDI

JT TUBCMFXIFOQSFTFOUFE BU EJ୭GFSFOU TDBMFT� "O JNQPSUBOU SPMF UP DVSWBUVSF GPS PCKFDU SFDPHOJUJPO JT BMTP

HJWFO #JFEFSNBOؠT SFDPHOJUJPO�CZ�DPNQPOFOUT UIFPSZ 	#JFEFSNBO
 ����
� 5IJT UIFPSZ IZQPUIFTJ[FT

�



UIBU UIF CSBJO QPTTFTTFT SFQSFTFOUBUJPOT PG TJNQMF UISFF�EJNFOTJPOBM TIBQFT DBMMFE HFPOT
 IZQPUIFTJ[FE

UP QPTTFTT OPO�BDDJEFOUBM TIBQF QSPQFSUJFT BMMPXJOH UIFN UP CF WJFXQPJOU�JOWBSJBOU
 BNPOHXIJDI UIF

TUSBJHIUOFTT WFSTVT DVSWBUVSF PG UIF DPOUPVS JT POF PG UIF NPTU JNQPSUBOU� 5IFTF CBTJD TIBQFT
 XIFO

DPNCJOFE UPHFUIFS
 BMMPX GPS UIF SFDPHOJUJPO PG PCKFDUT� BO JDF DSFBN DPOF JT
 GPS FYBNQMF
 BO VQTJEF

EPXO DPOFXJUI B TQIFSF PO UPQ� 5IVT
 DVSWBUVSF IBT MPOH CFFO DPOTJEFSFE POF PG UIFNPTU JNQPSUBOU

GFBUVSFT UP DPNQVUF BOE JNQMFNFOU GPS UIF HPBM PG PCKFDU SFDPHOJUJPO�

'VSUIFS CFIBWJPSBM FWJEFODF GPS UIF JNQPSUBODF PG NJE�MFWFM WJTVBM GFBUVSFT JO ESJWJOH SFBM�XPSME

TJ[F SFQSFTFOUBUJPOT DPNFT GSPN XPSL PG PVS HSPVQ JOWPMWJOH texforms
 BSUJ୮ୢDJBM TUJNVMJ HFOFSBUFE CZ

TVCNJUUJOH PCKFDUT UP BO BMHPSJUIN XIJDI EFHSBEFT UIFN TP BT UP QSFTFSWF TPNF NJE�MFWFM GFBUVSFT


CVU EJTSVQUJOH UIFJS JEFOUJ୮ୢDBUJPO 	'SFFNBO � 4JNPODFMMJ
 ����
� 8IJMF JEFOUJ୮ୢDBUJPO XBT EJTSVQUFE


QFPQMF XFSF TUJMM BCPWF DIBODF JO KVEHJOH XIFUIFS BO PCKFDU XBT CJH PS TNBMM 	-POH FU BM�
 ����
�

5IF F୭GFDU PG UFYGPSN JOGPSNBUJPO JO ESJWJOH TJ[F SFQSFTFOUBUJPO IBT BMTP CFFO TVDDFTTGVMMZ UFTUFE

VTJOH UIF 'BNJMJBS�4J[F 4USPPQ QBSBEJHN 	,POLMF � 0MJWB
 ����B� -POH � ,POLMF
 ����C

 JO XIJDI

QBSUJDJQBOUT BSF QSFTFOUFE XJUI QBJST PG UFYGPSNT
 POF QSPEVDFE GSPN BO PCKFDU UIBU JT TNBMM JO UIF

SFBM XPSME
 UIF PUIFS QSPEVDFE GSPN BO PCKFDU UIBU JT CJH JO UIF SFBM XPSME� 5IF UXP UFYGPSNT BSF QSF�

TFOUFE BU UXP EJ୭GFSFOU WJTVBM TJ[FT PO UIF TDSFFO
 BOE QBSUJDJQBOUT BSF BTLFE UP KVEHF XIJDI PG UIF UXP

UFYGPSNT JT WJTVBMMZ CJHHFS PS TNBMMFS� 'PS DPOHSVFOU USJBMT
 UIF WJTVBM TJ[F PG UIF UFYGPSN JO UIF TDSFFO

DPSSFTQPOET UP UIF SFBM�XPSME TJ[F PG UIF PSJHJOBM PCKFDU 	F�H�
 UIF WJTVBMMZ TNBMM UFYGPSN JT QSPEVDFE

GSPN B TNBMM PCKFDU
 UIF WJTVBMMZ CJH UFYGPSN JT QSPEVDFE GSPN B CJH PCKFDU
� GPS JODPOHSVFOU USJBMT


UIF WJTVBM TJ[F PG UIF UFYGPSN JO UIF TDSFFO EPFT OPU DPSSFTQPOE UP UIF SFBM�XPSME TJ[F PG UIF PSJHJOBMT

	F�H�
 UIF WJTVBMMZ TNBMM UFYGPSN JT QSPEVDFE GSPN B CJH PCKFDU
 UIF WJTVBMMZ CJH UFYGPSN JT QSPEVDFE

GSPN B TNBMM PCKFDU
� 1BSUJDJQBOUT XFSF GBTUFS BU SFQPSUJOH UIF DPSSFDU WJTVBM TJ[F XIFO QSFTFOUFE XJUI

DPOHSVFOU UIBO JODPOHSVFOU USJBMT 	-POH � ,POLMF
 ����C
�

*U UIVT TFFNT UIBU TPNF PG UIF GFBUVSFT QSFTFSWFE CZ UIF UFYGPSN BMHPSJUIN BSF TV୭୮ୢDJFOU JO PSEFS UP

BVUPNBUJDBMMZ BDDFTT JOGPSNBUJPO BCPVU PCKFDU TJ[F� "NPOH UIFNJE�MFWFM GFBUVSFT PG UIF PSJHJOBM PCKFDU

�



UIBU NJHIU CF QSFTFSWFE JO UIF UFYGPSN WFSTJPO
 DVSWBUVSF JOGPSNBUJPO TFFNT UP CF B MJLFMZ DBOEJEBUF�

'JSTU
 CJH PCKFDUT UFOE UP CF SBUFE DPOTJTUFOUMZ BT CPYJFS
 BOE TNBMM PCKFDUT BT DVSWJFS
 CPUI GPS PSJHJOBM

JNBHFT BOE GPS UFYGPSNT 	-POH FU BM�
 ����
� 4FDPOE
 UFYGPSNTؠ QFSDFJWFE SFBM�XPSME TJ[F DPSSFMBUFT

XJUI DVSWZ�UP�CPYZ SBUJOHT PG DVSWBUVSF
 XJUI UFYGPSNT SBUFE BT TNBMMFS CFJOH BMTP SBUFE BT DVSWJFS
 BOE

UFYGPSNT SBUFE BT CJHHFS CFJOH BMTP SBUFE BT CPYJFS 	-POH�,POLMF
 ����B
� 'JOBMMZ
 QFSDFJWFE DVSWBUVSF

EJ୭GFSFODFT CFUXFFO TNBMM BOE CJH PCKFDUT XFSF GPVOE UP CF HPPE QSFEJDUPST PG UIF NBHOJUVEF PG UIF

PCTFSWFE 4J[F�4USPPQ F୭GFDU 	-POH � ,POLMF
 ����B
�

5IFTF PCTFSWBUJPOT TUSPOHMZ TVQQPSU UIF IZQPUIFTJT UIBU DVSWBUVSF NJHIU CF B LFZ QSPQFSUZ TVQ�

QPSUJOH CFIBWJPSBM KVEHNFOUT SFMBUFE UP UIF TJ[F PG PCKFDUT
 FWFO CFGPSF UIF PCKFDU JT SFDPHOJ[FE�

����� /঎ঞছঊক ঎ট঒঍঎গঌ঎ এঘছ ঒খঙঘছঝঊগঌ঎ ঘএ ঌঞছটঊঝঞছ঎

"TJEF GSPN B୭GFDUJOH CFIBWJPSBM KVEHNFOUT
 DVSWBUVSF IBT B QSPNJOFOU SPMF BMTP JO TIBQJOH OFVSBM SF�

TQPOTFT BMM BMPOH UIF WFOUSBM TUSFBN�

"OJNBM TUVEJFT IBWF FYUFOTJWFMZ QSPWFO BO JNQPSUBOU SPMF PG DVSWBUVSF JO TIBQJOH OFVSBM SFTQPOTFT

JO UIF WJTVBM DPSUFY PG NPOLFZT� "SFB 7� JO UIF NBDBRVF NPOLFZ CSBJO IBT CFFO PCTFSWFE UP CF NPSF

SFTQPOTJWF UP IZQFSCPMJD BOE QPMBS TUJNVMJ
 DIBSBDUFSJ[FE CZ DVSWZ MJOFT
 UIBO UP DBSUFTJBO TUJNVMJ DIBS�

BDUFSJ[FE CZ TUSBJHIU MJOFT 	(BMMBOU FU BM�
 ����
� .BOZ OFVSPOT JO UIF BSFB BSF SFTQPOTJWF UP TQFDJ୮ୢD

PSJFOUBUJPOT PG DVSWFT
 TIPX B CJBT GPS DPOWFY GFBUVSFT 	1BTVQBUIZ � $POOPS
 ����

 BOE TIPX TJ[F

JOWBSJBODF XJUI SFTQFDU UP DVSWBUVSF QSFGFSFODF
 TVHHFTUJOH B QPTTJCMF NFDIBOJTN UISPVHI XIJDI TJ[F

JOWBSJBODF NJHIU CF DPNQVUFE BMPOH UIF WJTVBM QSPDFTTJOH TUSFBN 	&M�4IBNBZMFI � 1BTVQBUIZ
 ����
�

$PEJOH GPS DVSWBUVSF JOGPSNBUJPO IBT CFFO PCTFSWFE BMTP NPSF BOUFSJPSMZ JO *5
 BOE JU TFFNT UP CF FO�

DPEFE JOEFQFOEFOUMZ GSPN PUIFS QSPQFSUJFT TVDI BT BTQFDU SBUJP 	,BZBFSU FU BM�
 ����
� #Z FNQMPZJOH

G.3*
 B OFUXPSL PG UISFF DVSWBUVSF�TFMFDUJWF QBUDIFT IBT CFFO PCTFSWFE JO UIF NBDBRVFؠT CSBJO BMPOH

UIF WFOUSBM WJTVBM QBUIXBZ
 POF JO EPSTBM 7� 	QPTUFSJPS DVSWBUVSF�CJBTFE QBUDI

 B NJEEMF POF MPDBUFE

WFOUSBMMZ PO UIF QPTUFSJPS TVQFSJPS UFNQPSBM TVMDVT 	NJEEMF DVSWBUVSF�CJBTFE QBUDI

 BOE POF MPDBUFE

�



NPSF BOUFSJPSMZ 	BOUFSJPS DVSWBUVSF�CJBTFE QBUDI� :VF FU BM� 	����

�

'VSUIFS DSFEJU UP UIF JEFB UIBU UIF GFBUVSF PG DVSWBUVSF JT B CVJMEJOHCMPDL GPS PCKFDU QSPDFTTJOH DPNFT

GSPN UIF FYQMPSBUJPO PG SFUJOPUPQJD NBQT JO IJHIFS�PSEFS WJTVBM DPSUFY� DVSWBUVSF
 FOE�TUPQQJOH BOE

FDDFOUSJDJUZ NBQT UFOE UP DPSSFMBUF JO UIF NBDBRVFؠT WJTVBM DPSUFY
 XJUI DFOUSBMMZ�CJBTFE QBUDIFT DPSSF�

TQPOEJOH UP FOE�TUPQQFE TJUFT BOE QSFGFSSJOH DVSWZ DPOUPVST
 BOE QFSJQIFSBMMZ CJBTFE SFHJPOT QSFGFS�

SJOH TUSBJHIU TUJNVMJ 	1PODF FU BM�
 ����� 4SJIBTBN FU BM�
 ����
� 5IFTF PCTFSWBUJPOT IBWF MFE UP SFDFOU

QSPQPTBMT TVHHFTUJOH UIBU CPUI FDDFOUSJDJUZ BOE DVSWBUVSF SF୯୳FDU B QSPUP�PSHBOJ[BUJPO PG UIF WFOUSBM

TUSFBN UIBU DPOTUSBJOT UIF GPSNBUJPO PG TUJNVMJ�TQFDJ୮ୢD QBUDIFT XIJDI FNFSHF POMZ BG୴FS USBJOJOH JO

KVWFOJMF NPOLFZT 	4SJIBTBN FU BM�
 ����
 ����
� 5IFTF TUVEJFT QPJOU UP DVSWBUVSF CFJOH BO JNQPSUBOU

GFBUVSF CFJOH DPNQVUFE JO UIF WFOUSBM TUSFBN
 OPU POMZ SFMBUJWFMZ FBSMZ JO SFUJOPUPQJD BSFBT
 CVU BMTP BU

MBUFS TUBHFT JO BSFBT UIPVHIU UP QSPDFTT IJHIFS PSEFS WJTVBM JOGPSNBUJPO�

)VNBO OFVSPJNBHJOH TUVEJFT GSPN PVS HSPVQ FNQMPZJOH UIF UFYGPSN TUJNVMJ IBWF GVSUIFS FY�

QMPSFE UIF EFHSFF UP XIJDI NJE�MFWFM QSPQFSUJFT
 BNPOH XIJDI DVSWBUVSF
 NJHIU VOEFSMJF UIF PSHB�

OJ[BUJPO CZ BOJNBDZ BOE TJ[F 	,POLMF � 0MJWB
 ����C� ,POLMF � $BSBNB[[B
 ����
� 8IFO FNQMPZJOH

UFYGPSNT
 OFVSBM PSHBOJ[BUJPO CZ BOJNBDZ BOE
 XJUIJO JOBOJNBUF SFHJPOT
 CZ TJ[F JT TUJMM QSFTFSWFE JO

UIF PDDJQJUP�UFNQPSBM DPSUFY 	-POH FU BM�
 ����

 TVHHFTUJOH B TUSPOH SPMF PG OBUVSBM TUBUJTUJDT XJUINJE�

MFWFM GFBUVSFT JO CVJMEJOH UIJT MBSHF�TDBMF PSHBOJ[BUJPO CZ EPNBJOT� 'VSUIFS
 -POH BOE DPMMFBHVFT 	-POH

FU BM�
 ����
 DPMMFDUFE SBUJOHT PO B DVSWZ�UP�CPYZ TDBMF GPS UIF TBNF TUJNVMJ
 BOE GPVOE UIBU UIJT JOUV�

JUJWF DVSWBUVSF SBUJOH QFSGPSNFE SFBTPOBCMZ XFMM BU QSFEJDUJOH OFVSBM SFTQPOTFT JO PDDJQJUP�UFNQPSBM

DPSUFY� 5IFTF SFTVMUT TVHHFTU UIBU DVSWBUVSF JOGPSNBUJPO NJHIU CF VOEFSMZJOH UIF OFVSBM EJWJTJPO CZ

BOJNBDZ BOE TJ[F JO IJHI�MFWFM WJTVBM DPSUFY�

"MM UIFTF TUVEJFT TVQQPSU UIF IZQPUIFTJT UIBU DVSWBUVSF NJHIU IBWF B QJWPUBM SPMF OPU POMZ JO B୭GFDU�

JOH CFIBWJPSBM KVEHNFOUT
 CVU BMTP JO UIF TIBQJOH PG OFVSBM SFTQPOTFT BMPOH UIF WFOUSBM TUSFBN�

5P UFTU UIJT IZQPUIFTJT
 JO $IBQUFS � * XJMM QSFTFOU B � Y � TUJNVMVT TFU PG TNBMM DVSWZ
 TNBMM CPYZ


CJH DVSWZ BOE CJH CPYZ PCKFDUT UP UXP JOEFQFOEFOU TFUT PG QBSUJDJQBOUT JO B CFIBWJPSBM BOE B G.3*

�



UBTL� .Z RVFTUJPO JT XIFUIFS CFIBWJPSBM KVEHNFOUT BOE OFVSBM SFTQPOTFT BSF B୭GFDUFE CZ UIF OBUVSBM

DPWBSJBODF CFUXFFO TJ[F BOE DVSWBUVSF
 PS XIFUIFS UIFTF UXP QSPQFSUJFT BSF DPEFE JOEFQFOEFOUMZ�

��� &ডঙকঘছ঒গঐ ঝ঑঎ এ঎ঊঝঞছ঎ জঙঊঌ঎� ছ঎কঊঝ঒গঐ ঋছঊ঒গ ঊগ঍ ঋ঎঑ঊট঒ঘছ

8IJMF XF HBJO VOEFSTUBOEJOH BCPVU UIF VOEFSMZJOH TIBQF�TQBDF CZ FYQMPSJOH CSPBE
 JOUFSQSFUBCMF EP�

NBJOT TVDI BT TJ[F
 NBOJQVMBCJMJUZ BOE DVSWBUVSF
 BO BMUFSOBUJWF BQQSPBDI JT UIF POF PG DIBSBDUFSJ[JOH

UIJT TQBDF CZ MPPLJOH BU B IJHI OVNCFS PG PCKFDUT WBSZJOH JONVMUJQMF EJNFOTJPOT JO DPOEJUJPO�SJDI EF�

TJHOT� 4UVEJFT JO UIJT EJSFDUJPO IBWF PG୴FO USJFE UP DIBSBDUFSJ[F UIF OFVSBM GFBUVSF TQBDF CZ DPNQBSJOH

JU UP TJNJMBSJUZ TQBDFT QSPEVDFE GSPN CFIBWJPSBM KVEHNFOUT PS EFFQ OFVSBM OFUXPSLT 	EF #FFDL FU BM�


����� .VS FU BM�
 ����� ,JOH FU BM�
 ����
�

8PSL GSPNPVS HSPVQIBT SFDFOUMZ MPPLFE BU UIF DPSSFTQPOEFODFCFUXFFO WJTVBM TFBSDICFIBWJPS BOE

OFVSBM SFTQPOTFT 	$PIFO FU BM�
 ����
� *O WJTVBM TFBSDI
 PCKFDU TJNJMBSJUZ JT JOEJSFDUMZ USBDLFE UISPVHI

SFBDUJPO UJNFT
 JO UIBU QFPQMF UBLF B MPOHFS UJNF MPDBUJOH B UBSHFU BNPOH EJTUSBDUPST JG UBSHFU BOE EJT�

USBDUPST BSF NPSF TJNJMBS 	%VODBO � )VNQISFZT
 ����
� 5IF OBUVSF PG UIF TJNJMBSJUZ USBDLFE CZ UIF

WJTVBM TFBSDI UBTL JT IZQPUIFTJ[FE UP SFMBUF NPTU UP MPX� BOE NJE�MFWFM GFBUVSFT
 BNPOH XIJDI TIBQF JT

B MJLFMZ DBOEJEBUF 	8PMGF BOE )PSPXJU[
 ����
�

$PIFO BOE DPMMFBHVFT PCTFSWFE TVSQSJTJOH SFTVMUT JO IPX XFMM DBUFHPSZ�MFWFM WJTVBM TFBSDI CFIBW�

JPS SFMBUFT UP OFVSBM SFTQPOTFT UISPVHIPVU PDDJQJUP�UFNQPSBM DPSUFY
 XJUI B TUSPOH DPSSFTQPOEFODF

CFUXFFO OFVSBM SFTQPOTFT BOE CFIBWJPS CPUI JO WFOUSBM BOE EPSTBM EJWJTJPOT PG UIF WFOUSBM TUSFBN 	$P�

IFO FU BM�
 ����
� )PXFWFS
 OFVSBM SFTQPOTFT JO UIJT TUVEZ XFSF SFDPSEFE GPS PCKFDU DBUFHPSJFT
 OPU BU

UIF JUFN MFWFM
 BOE QBSUJDJQBOUT XFSF JOTUSVDUFE BU UIF CFHJOOJOH PG FBDI CMPDL GPS UIF DBUFHPSZ UIFZ

XFSF MPPLJOH GPS� 5IVT
 UIFZ BDUJWBUFE B UFNQMBUF PG UIF PCKFDU DBUFHPSZ EVSJOH UIF TFBSDI� 8IJMF

UIFTF SFTVMUT TVHHFTU UIBU UIF OBUVSF PG UIF SFQSFTFOUBUJPO JO PCKFDU�TFMFDUJWF DPSUFY NJHIU SF୯୳FDU NPSF

NJE�MFWFM UIBO IJHI�MFWFM SFQSFTFOUBUJPOT
 UIF GBDU UIBU TJNJMBSJUJFT XFSF POMZ SFDPSEFE BU UIJT DBUFHPS�

��



JDBM MFWFM EJE OPU BMMPX GPS B NPSF ୮ୢOF�HSBJOFE DIBSBDUFSJ[BUJPO PG UIF OFVSBM TJNJMBSJUZ TQBDF JO UIF

PDDJQJUP�UFNQPSBM DPSUFY�

0UIFS TUVEJFT JO UIF QBTU IBWF MPPLFE BU OFVSBM DPSSFMBUFT PG CPUI QIZTJDBM BOE QFSDFJWFE TJNJMBSJUZ

PG PCKFDUT� *OEFFE
 QIZTJDBM BOE QFSDFJWFE TJNJMBSJUZ EP OPU BMXBZT DPSSFTQPOE� #JFEFSNBO JEFOUJ୮ୢFE

OPO�BDDJEFOUBM QSPQFSUJFT PG PCKFDUT
 XIPTF EJ୭GFSFODFT BSF UIPVHIU UP CF BU UIF CBTJT PG TIBQF DMBTTJ�

୮ୢDBUJPO
 BOE TIPVME OPU CF B୭GFDUFE CZ SPUBUJPOT PO EFQUI� 0O UIF PUIFS IBOE
 NFUSJD QSPQFSUJFT BSF

UIPTF QSPQFSUJFT PG PCKFDUT XIJDI BSF B୭GFDUFE CZ SPUBUJPOT JO EFQUI 	����
� )VNBOT UFOE UP CF NPSF

TFOTJUJWF UP DIBOHFT JO OPO�BDDJEFOUBM QSPQFSUJFT
 UIBO UP DIBOHFT JO NFUSJD QSPQFSUJFT 	#JFEFSNBO �

#BS
 ����

 BOE UIJT JT SF୯୳FDUFE CZ UIF OFVSBM UVOJOH PG *5 DPSUFY JO NPOLFZT 	,BZBFSU FU BM�
 ����
�

5IBU JT
 UIFSF JT TPNF FWJEFODF UIBU OFVSPOT JO *5 BSF OPU UVOFE TP NVDI CBTFE PO IPX TJNJMBS UXP

PCKFDUT BSF
 CVU PO IPX TJNJMBS UIFZ BSF QFSDFJWFE UP CF�

3FMBUFEMZ
 B IVNBO OFVSPJNBHJOH TUVEZ BMTP MPPLFE BU IPX QIZTJDBM BOE QFSDFJWFE TJNJMBSJUJFT

BSF FODPEFE JO UIF WFOUSBM TUSFBN 	)BVTIPGFS FU BM�
 ����
� 1FSDFQUVBM EJ୭GFSFODFT JO UIJT DBTF XFSF

USBDLFE XJUI BO JNQMJDJU NFBTVSF
 CZ BTLJOH QBSUJDJQBOUT UP EFUFDU XIFUIFS UXP BCTUSBDU PCKFDUT QSF�

TFOUFE TFRVFOUJBMMZ BOE WFSZ CSJF୯୳Z XFSF JEFOUJDBM PS OPU BG୴FS EJTQMBZJOH UIFN GPS B WFSZ TIPSU JOUFSWBM

	)BVTIPGFS FU BM�
 ����
� 5IF SBUF UP XIJDI UXP PCKFDUT XFSF DPOTJEFSFE JEFOUJDBM CZ QBSUJDJQBOUT XBT

DPOTJEFSFE B NFBTVSF PG UIFJS QFSDFQUVBM TJNJMBSJUZ� 8IFO SFMBUJOH UIJT CFIBWJPSBM TJNJMBSJUZ TQBDF UP

OFVSBM BDUJWBUJPO
 B HSBEJFOU XBT GPVOE
 XJUI NPSF QPTUFSJPS SFHJPOT NPSF DMPTFMZ NBUDIJOH JOGPSNB�

UJPO BCPVU QIZTJDBM TJNJMBSJUZ 	BT DPNQVUFE UISPVHI BTQFDU SBUJP

 BOE NPSF BOUFSJPS SFHJPOT NPSF

DMPTFMZ NBUDIJOH QFSDFQUVBM TJNJMBSJUJFT 	)BVTIPGFS FU BM�
 ����
� 5IFTF ୮ୢOEJOHT TVHHFTU UIBU EJ୭GFS�

FOU QBSUT PG UIF WFOUSBM TUSFBNNJHIU QPUFOUJBMMZ SF୯୳FDU EJ୭GFSFOU QFSDFQUVBM GFBUVSFT
 BOE UIBU JNQMJDJU

CFIBWJPSBM KVEHNFOUT DPVME QPUFOUJBMMZ SFMBUF UP OFVSBM SFTQPOTFT JO BU MFBTU TPNF PG UIFTF BSFBT�

"OPUIFS QBSBEJHN UIBU IBT CFFO FNQMPZFE UP DPMMFDU PCKFDU TJNJMBSJUZ KVEHNFOUT
 UIJT UJNF UISPVHI

FYQMJDJU KVEHNFOUT
 IBT CFFO UIFNVMUJ�BSSBOHFNFOUNFUIPE
 JOXIJDIQBSUJDJQBOUT BSF BTLFE UP BSSBOHF

PCKFDUT XJUIJO B DJSDVMBS BSFOB
 TP UIBU TJNJMBS PCKFDUT BSF OFBSCZ FBDI PUIFS JO UIF BSFOB 	,SJFHFTLP�

��



SUF � .VS
 ����
� *U IBT CFFO PCTFSWFE UIBU
 XIFO QBSUJDJQBOUT BSF OPU HJWFO TQFDJ୮ୢD JOTUSVDUJPOT BT

UP XIBU LJOE PG TJNJMBSJUZ UP GPMMPX
 UIF TJNJMBSJUZ TQBDF UIBU FNFSHFT GSPN UIJT NFUIPE UFOET UP CF

NPSF DBUFHPSJDBM UIBO UIF OFVSBM TQBDF JO *5 	.VS FU BM�
 ����
� )PXFWFS
 JG QBSUJDJQBOUT BSF TQFDJ୮ୢDBMMZ

SFRVJSFE UP BSSBOHF PCKFDUT FJUIFS CZ TIBQF PS CZ TFNBOUJD DBUFHPSZ 	#SBDDJ � 0Q EF #FFDL
 ����

 JU

FNFSHFT UIBU XIJMF B TIBQF�CBTFE TJNJMBSJUZ TIBQF SF୯୳FDUT OFVSBM SFTQPOTFT CPUI JO QPTUFSJPS BOE BOUF�

SJPS PDDJQJUP�UFNQPSBM DPSUFY
 B DBUFHPSZ�CBTFE POF JT POMZ SFMBUFE UP NPSF BOUFSJPS SFHJPOT� 0WFSBMM


UIFTF SFTVMUT TVHHFTU UIBU UIFNVMUJ�BSSBOHFNFOU UBTL DBO CF VUJMJ[FE UP DPMMFDU TJNJMBSJUZ TQBDFT UIBU BSF

NPSF QFSDFQUVBM JG QFPQMF BSF JOTUSVDUFE UP TQFDJ୮ୢDBMMZ QBZ BUUFOUJPO UP UIJT NFBTVSF PG TJNJMBSJUZ
 BOE

UIBU B TIBQF�CBTFE TQBDF NJHIU NPSF DMPTFMZ NBUDI OFVSBM SFTQPOTFT UISPVHIPVU UIF WFOUSBM TUSFBN BT

DPNQBSFE UP B DBUFHPSZ�CBTFE POF�

8IJMF TUVEJFT SFWJFXFE TP GBS IBWF MPPLFE BU QFSDFQUVBM TJNJMBSJUZ CPUI XJUI JNQMJDJU BOE FYQMJDJU

NFBTVSFT
 B EJSFDU DPNQBSJTPO PG IPX XFMM FBDI PG UIFTF SF୯୳FDUT OFVSBM SFTQPOTFT BU UIF JUFN�MFWFM IBT

OPU ZFU CFFO QFSGPSNFE�

*O $IBQUFS �
 * EFWFMPQ BO JUFN�MFWFM PEE�POF�PVU WJTVBM TFBSDI QBSBEJHN UIBU QBSUJDJQBOUT QFSGPSN

POMJOF JO PSEFS UP PCUBJO TJNJMBSJUZ NFBTVSFT GPS �� JOBOJNBUF PCKFDUT� * BMTP DPNQBSF UIJT TQBDF XJUI

UXP EJ୭GFSFOU LJOET PG FYQMJDJU KVEHNFOUT JO B NVMUJ�BSSBOHFNFOU UBTL� JO UIF TIBQF TPSUJOH UBTL
 QBS�

UJDJQBOUT BSF JOTUSVDUFE UP BSSBOHF PCKFDUT CZ TIBQF� JO UIF VOHVJEFE TPSUJOH UBTL
 B EJ୭GFSFOU TFU PG

QBSUJDJQBOUT XBT OPU HJWFO BOZ TQFDJ୮ୢD JOTUSVDUJPOT PO XIBU TJNJMBSJUZ NFBTVSF UP GPMMPX� (JWFO XIBU

XF LOPX BCPVU UIF NVMUJ�BSSBOHFNFOU UBTL
 XF FYQFDU UIF VOHVJEFE TPSUJOH UP CF NPSF DBUFHPSJDBM


BOE UIF TIBQF TPSUJOH UP SFMZ NPSF PO WJTVBM GFBUVSFT PG PCKFDUT�

5IF BJN PG UIJT XPSL JT UP FYBNJOF IPX XFMM FBDI PG UIFTF PCKFDU TJNJMBSJUZ TQBDFT DPSSFMBUFT XJUI

05$ SFTQPOTFT
 BOE XIFSF JU DPSSFMBUFT CFTU BMPOH UIF WFOUSBM TUSFBN IJFSBSDIZ�

��



1
4J[F
 NBOJQVMBCJMJUZ BOE TUBCJMJUZ DPOUSJCVUF

UP OFVSBM SFTQPOTFT UP JOBOJNBUF PCKFDUT

��� "ঋজঝছঊঌঝ

*OIVNBOPDDJQJUP�UFNQPSBM DPSUFY
 CSBJO SFTQPOTFT UPEFQJDUFE JOBOJNBUF PCKFDUT IBWF B MBSHF�TDBMF PS�

HBOJ[BUJPO CZ SFBM�XPSME PCKFDU TJ[F� $SJUJDBMMZ
 UIF TJ[F PG PCKFDUT JO UIF XPSME JT TZTUFNBUJDBMMZ SFMBUFE

��



UP CFIBWJPSBMMZ�SFMFWBOU QSPQFSUJFT� TNBMM PCKFDUT BSF PG୴FO HSBTQFE BOE JOUFSBDUFE XJUI 	F�H� GPSLT



XIJMF MBSHF PCKFDUT UFOE UP CF MFTT NPUPS�SFMFWBOU 	F�H� UBCMFT

 UIPVHI UIJT SFMBUJPOTIJQ EPFT OPU BM�

XBZT IBWF UP CF USVF 	F�H� QJDUVSF GSBNFT BOE XIFFMCBSSPXT
� 5P EFUFSNJOF IPX UIFTF UXP GBDUPST

JOUFSBDU
 XF NFBTVSFE CSBJO BDUJWJUZ XJUI GVODUJPOBM NBHOFUJD SFTPOBODF JNBHJOH XIJMF QBSUJDJQBOUT

WJFXFE B TUJNVMVT TFU PG TNBMM BOE MBSHF PCKFDUT XJUI FJUIFS MPX PS IJHI NPUPS�SFMFWBODF� 5IF SFTVMUT

SFWFBMFE UIBU UIF TJ[F PSHBOJ[BUJPO XBT FWJEFOU GPS PCKFDUT XJUI CPUI MPX BOE IJHI NPUPS�SFMFWBODF�

BOE B NPUPS�SFMFWBODF NBQ XBT BMTP FWJEFOU BDSPTT CPUI CJH BOE TNBMM PCKFDUT� 5BSHFUFE DPOUSBTUT SF�

WFBMFE UIBU UZQJDBM DPNCJOBUJPO؜TNBMM NPUPS�SFMFWBOU WT� MBSHF OPO�NPUPS SFMFWBOU؜ZJFMEFE NPSF

SPCVTU UPQPHSBQIJFT UIBO UIF BUZQJDBM DPWBSJBODF DPOUSBTU؜TNBMM OPO�NPUPS SFMFWBOU WT� CJH NPUPS�

SFMFWBOU� *O TVCTFRVFOU FYQMPSBUPSZ BOBMZTFT
 B GBDUPS BOBMZTFT SFWFBMFE UIBU UIF DPOTUSVDU PG NPUPS�

SFMFWBODF XBT CFUUFS FYQMBJOFE CZ UXP VOEFSMZJOH GBDUPST� POFNPSF SFMBUFE UPNBOJQVMBCJMJUZ
 BOE UIF

PUIFS UP XIFUIFS BO PCKFDU NPWFT PS JT TUBCMF� 5IF GBDUPS SFMBUFE UP NBOJQVMBCJMJUZ CFUUFS FYQMBJOFE

SFTQPOTFT JO MBUFSBM TNBMM�PCKFDU QSFGFSSJOH SFHJPOT
 XIJMF UIF GBDUPS SFMBUFE UP PCKFDU TUBCJMJUZ 	MBDL

PG NPWFNFOU
 CFUUFS FYQMBJOFE SFTQPOTFT JO WFOUSPNFEJBM MBSHF�PCKFDU QSFGFSSJOH SFHJPOT� 5BLFO UP�

HFUIFS
 UIFTF SFTVMUT SFWFBM UIBU UIF TUSVDUVSF PG OFVSBM SFTQPOTFT UP PCKFDUT PG EJ୭GFSFOU TJ[FT BMTP GVSUIFS

SF୯୳FDUT BDUJPO�SFMFWBOU QSPQFSUJFT PG NBOJQVMBCJMJUZ BOE TUBCJMJUZ�

��



��� *গঝছঘ঍ঞঌঝ঒ঘগ

5P SFDPHOJ[F PCKFDUT JO UIF SFBM XPSME
 B MBSHF QPSUJPO PG UIF CSBJO JT VUJMJ[FE؜UIF WFOUSBM WJTVBM TUSFBN

	(PPEBMF � .JMOFS
 ����� *TIBJ FU BM�
 ����
 � 8JUIJO UIJT DPSUFY UIFSF JT B MBSHF�TDBMF PSHBOJ[BUJPO PG

SFTQPOTFT EJTUJOHVJTIJOH MBSHF BOE TNBMM JOBOJNBUF PCKFDUT 	,POLMF � 0MJWB
 ����C� ,POLMF � $BSB�

NB[[B
 ����
� 4PNF QSPQPTBMT IBWF SBJTFE UIF QPTTJCJMJUZ UIBU UIF MBSHF�TDBMF EJWJTJPOT JO UIJT DPSUFY

BSJTF UP TVQQPSU EJ୭GFSFOU CFIBWJPSBM OFFET 	F�H� NBOJQVMBUJOH PCKFDUT WT OBWJHBUJOH JO FOWJSPONFOUT



MJOLFE UP EJTUJODU VOEFSMZJOH MPOH�SBOHF CSBJO OFUXPSLT 	.BIPO� $BSBNB[[B
 ����� ,POLMF � $BSB�

NB[[B
 ����
� 5IVT
 JO UIF QSFTFOU XPSL XF FYBNJOFE IPX CPUI UIF TJ[F PG BO PCKFDU BOE JUT NPUPS

SFMFWBODF DBO FYQMBJO CSBJO SFTQPOTFT UP PCKFDU DBUFHPSJFT�

*OUVJUJWFMZ
 UIF SFMBUJPOTIJQ CFUXFFO BO PCKFDUؠT TJ[F BOE UIF EFHSFF PG JOUFSBDUJPO JU B୭GPSET JO UIF
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EJNFOTJPO EFBMJOHXJUI PCKFDU JOUFSBDUJPO BTNPUPS�SFMFWBODF� 8IJMF TJNJMBS DPODFQUVBMMZ UP UIF QSPQ�

FSUZ PG NBOJQVMBCJMJUZ UIBU IBT CFFO JOWFTUJHBUFE JO UIF QBTU 	.BIPO FU BM�
 ����

 NPUPS�SFMFWBODF
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Figure 1.1: Stimuli and fMRI Design. D�� 6WLPXOXV VHW� �� REMHFWV ZHUH GLYLGHG LQWR IRXU FRQGLWLRQV �VPDOO PRWRU�

UHOHYDQW� VPDOO QRQ�PRWRU�UHOHYDQW� ODUJHPRWRU�UHOHYDQW� ODUJH QRQ�PRWRU�UHOHYDQW�� (DFK REMHFW FDWHJRU\ LQFOXGHG

VL[ GLIIHUHQW SLFWXUHV RI WKH VDPH REMHFW� IRU D WRWDO RI ��� LQGLYLGXDO LPDJHV� E� I05, WDVN� VXEMHFWV ZHUH SUHVHQWHG

ZLWK IRXU FRQVHFXWLYH SLFWXUHV RI WKH VDPH REMHFW FDWHJRU\ LQ D �V REMHFW FDWHJRU\PLQL�EORFN� 7KUHH FDWHJRU\PLQL�

EORFNV ZHUH LQFOXGHG LQ D ��VPDLQ EORFN� FRUUHVSRQGLQJ WR RQH RI WKH �PDLQ FRQGLWLRQV �H�J� ODUJHPRWRU UHOHYDQW

REMHFWV�� 7KH WDVN IRU SDUWLFLSDQWV ZDV WR GHWHFW ZKHQ D UHG IUDPH VXUURXQGHG RQH RI WKH REMHFWV� ZKLFK KDSSHQHG

RQFH SHU ��V EORFN�

BOE FYBNJOFE UIF EFHSFF UP XIJDI UIF PDDJQJUPUFNQPSBM DPSUFY KPJOUMZ PS JOEFQFOEFOUMZ DPEFE UIFTF

UXP EJNFOTJPO� 5IF G.3* FYQFSJNFOU DPOTJTUFE PG B NJOJ�CMPDL EFTJHO 	'JHVSF ���C
 TFF .FUIPET


XIJDI FOBCMFE VT UP BOBMZ[F UIF EBUB BU UXP EJ୭GFSFOU MFWFMT PG HSBOVMBSJUZ� 'JSTU
 XF DPNQBSFE UIF

CSPBE SFMBUJPOTIJQ BNPOH PCKFDU TJ[F BOE NPUPS�SFMFWBODF QSPQFSUJFT BMPOH B �Y� EFTJHO 	CJH WT TNBMM


NPUPS�SFMFWBOU WT OPO�NPUPS SFMFWBOU� 'JHVSF ���B
� 4FDPOE
 XF FYBNJOFE CSBJO SFTQPOTFT BU UIF MFWFM

PG PCKFDU DBUFHPSJFT 	�� DBUFHPSJFT UPUBM
� 5IJT BMMPXFE VT UP NPSF EFFQMZ FYQMPSF UIF SPMF PG NPUPS�

SFMFWBODF BOE PUIFS SFMBUFE GBDUPST JO EFTDSJCJOH CSBJO SFTQPOTFT�
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IPMET XIFO DPNQBSJOH NPUPS�SFMFWBOU PCKFDUT BT XFMM BT OPO�NPUPS�SFMFWBOU PCKFDUT 	TFF .FUIPET
�
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 XJUI UIF HSPVQ ./* DPPSEJOBUFT BU UIF CPU�
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XJUI B QSFGFSFODF GPS TNBMM PCKFDUT FYQBOEFE QPTUFSJPSMZ UP UIF MBUFSBM PDDJQJUBM DPSUFY� 8JUI SFTQFDU

UP MBSHF PCKFDUT
 BMPOH UIF WFOUSBM TVSGBDF PG UIF PDDJQJUP�UFNQPSBM DPSUFY
 XF PCTFSWFE CJMBUFSBM SF�

HJPOT DPSSFTQPOEJOH UP UIF QBSBIJQQPDBNQBM DPSUFY� " QSFGFSFODF GPS MBSHF PCKFDUT XBT BMTP QSFTFOU

NPSF EPSTBMMZ JO UIF MBUFSBM TVSGBDF JO UIF USBOTWFSTF PDDJQJUBM TVMDVT 	504
 JO JOEJWJEVBM QBSUJDJQBOUT


CVU UIJT SFHJPO EJE OPU TVSWJWF UIF HSPVQ�MFWFM DPOKVODUJPO UFTU BU UIF '%3 UISFTIPME EFQJDUFE JO UIF

'JHVSF ���B� 0WFSBMM
 UIJT HSPVQ�MFWFM DPOKVODUJPO BOBMZTJT SFWFBMT UIBU
 FWFO XIFO UBLJOH JOUP BDDPVOU

NPUPS�SFMFWBODF
 UIF SFBM�XPSME TJ[F PG PCKFDUT ESJWFT MBSHF�TDBMF EJ୭GFSFOUJBM SFTQPOTFT BDSPTT UIF WFOUSBM

TUSFBN�

/FYU
 XF FYBNJOFEXIFUIFS BMTPNPUPS�SFMFWBODF
 XIFO EJTSVQUJOH JUT OBUVSBM DPWBSJBODF XJUI TJ[F


XPVME FMJDJU B MBSHF�TDBMF PSHBOJ[BUJPO BDSPTT UIJT DPSUFY� "OPUIFS XIPMF�CSBJO DPOKVODUJPO BOBMZTJT

XBT DPOEVDUFE
 DPNQBSJOH NPUPS�SFMFWBOU PCKFDUT WT OPO�NPUPS�SFMFWBOU PCKFDUT
 SFRVJSJOH UIJT SFMB�

UJPOTIJQ UP IPME GPS CPUI MBSHF PCKFDU BOE TNBMM PCKFDUT JOEFQFOEFOUMZ� 5IF SFTVMUT BSF NBQQFE JO

'JHVSF ���C
 XJUI UIF HSPVQ ./* DPPSEJOBUFT BU UIF CPUUPN PG UIF ୮ୢHVSF� "MPOH UIF MBUFSBM TVSGBDF
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Figure 1.2: Whole Brain Random-Effects Conjunction Analysis. D� 6L]H FRQMXQFWLRQ FRQWUDVWV DUH VKRZQ LQ ZKLFK ERWK

VPDOO PRWRU�UHOHYDQW ! ODUJHPRWRU�UHOHYDQW DQG VPDOO QRQ�PRWRU�UHOHYDQW ! ODUJH QRQ�PRWRU�UHOHYDQW UHODWLRQVKLSV

KROG� D� 0RWRU�UHOHYDQFH FRQMXQFWLRQ FRQWUDVWV DUH VKRZQ LQ ZKLFK ERWK VPDOO PRWRU�UHOHYDQW ! VPDOO QRQ�PRWRU�

UHOHYDQW DQG ODUJHPRWRU�UHOHYDQW ! ODUJH QRQ�PRWRU�UHOHYDQW UHODWLRQVKLSV KROG� &RQWUDVWV ZHUH WKUHVKROGHG DW

T�)'5�������
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XF PCTFSWFE SFHJPOT XJUI B TUSPOHFS SFTQPOTF UP NPUPS�SFMFWBOU PCKFDUT
 XJUI QFBLT JO -0 CJMBUFSBMMZ�

"MPOH UIF NFEJBM BTQFDU PG UIF WFOUSBM TVSGBDF
 XF GPVOE TUSPOHFS SFTQPOTFT UP OPO�NPUPS�SFMFWBOU

PCKFDUT QSJNBSJMZ JO UIF SJHIU IFNJTQIFSF
 XJUI UIF QFBL BDUJWBUJPO MPDBUFE TMJHIUMZ BOUFSJPS UP UIF MBSHF�

PCKFDU QSFGFSSJOH SFHJPO� 5IJT BOBMZTJT SFWFBMT UIBU UIF EJNFOTJPO PG NPUPS�SFMFWBODF BMTP FMJDJUT TUBCMF

SFTQPOTF EJ୭GFSFODFT JO QBSUT PG PCKFDU�SFTQPOTJWF DPSUFY�

/PUBCMZ
 UIFTF DPOKVODUJPONBQT ZJFMEFE SFMBUJWFMZ TJNJMBS PSHBOJ[BUJPOT� 4QFDJ୮ୢDBMMZ
 MBUFSBM SFHJPOT

QSFGFS CPUI TNBMM BOE NPUPS�SFMFWBOU PCKFDUT� XIJMF WFOUSPNFEJBM SFHJPOT QSFGFS CPUI MBSHF BOE OPO�

NPUPS�SFMFWBOU PCKFDUT� 5IFTF ୮ୢOEJOHT JOEJDBUF UIBU OFJUIFS TJ[F BMPOF OPS NPUPS�SFMFWBODF BMPOF BSF

TV୭୮ୢDJFOU UP FYQMBJO UIF MBSHF�TDBMF PSHBOJ[BUJPO PG SFTQPOTFT UP PCKFDUT BMPOH PDDJQJUP�UFNQPSBM DPSUFY�

'VSUIFS
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 XF DPNQBSFE NBQT CFUXFFO

UXP DPOUSBTUT� B UZQJDBM DPOUSBTU 	TNBMMNPUPS�SFMFWBOU � MBSHF OPO�NPUPS�SFMFWBOU

 XIJDI GPMMPXT UIF

SFBM�XPSME DPWBSJBUJPO PG TNBMM PCKFDUT CFJOH NPSF NPUPS�SFMFWBOU UIBO MBSHF PCKFDUT� BOE BO BUZQJDBM

DPOUSBTU 	TNBMM OPO�NPUPS�SFMFWBOU � MBSHF NPUPS�SFMFWBOU� 'JHVSF ���B
� 5IFTF NBQT BSF TIPXO JO

'JHVSF ���C BOE D�

8IFO MPPLJOH BU TVSGBDF NBQT QSPEVDFE CZ UIF UZQJDBM DPOUSBTU 	'JHVSF ���C

 XF ୮ୢOE FYUFOTJWF

BDUJWBUJPOT BMPOH UIF MBUFSBM BOE WFOUSBM TVSGBDFT� 0O UIF PUIFS IBOE
 UIF TVSGBDF NBQT QSPEVDFE CZ

UIF BUZQJDBM DPOUSBTU 	'JHVSF ���D
 BSF MFTT FYUFOTJWF BOE BMTP MFTT SFMJBCMF JO B TQMJU�IBMG BOBMZTJT 	UZQJDBM

TQMJU�IBMG NBQ DPSSFMBUJPOT� . � ����
 4% � ����� BUZQJDBM TQMJU�IBMG NBQ DPSSFMBUJPOT� . � ����
 4% �
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5IFTF UPQPHSBQIJD PCTFSWBUJPOT NJSSPS UIF FDPMPHJDBM DPWBSJBUJPO PG UIFTF GBDUPST 	'JHVSF ���B
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XIJMF JU JT UIFPSFUJDBMMZ QPTTJCMF UP BSUJ୮ୢDJBMMZ EJTTPDJBUF TJ[F BOE NPUPS�SFMFWBODF BT XF IBWF EPOF JO
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Figure 1.3: Typical/Atypical contrast Analysis. D� VLPSOLILHG UHSUHVHQWDWLRQ RI WKH VL]H [PRWRU�UHOHYDQFH GHVLJQ� $U�

URZ SRLQWV WR WKH W\SLFDO FRQWUDVW FRQGLWLRQV� UHSUHVHQWLQJ WKH FRYDULDWLRQ FRPPRQO\ REVHUYHG LQ WKH HQYLURQPHQW�

E� 7\SLFDO FRQWUDVW VPDOO PRWRU�UHOHYDQW ! ODUJH QRQ�PRWRU�UHOHYDQW� F� $W\SLFDO FRQWUDVW VPDOO QRQ�PRWRU�UHOHYDQW !

ODUJHPRWRU�UHOHYDQW� &RQWUDVWV ZHUH WKUHVKROGHG DW T�)'5�������

UIJT TUJNVMVT TFU
 JO FWFSZ EBZ FYQFSJFODF TNBMM PCKFDUT UFOE UP CF NPSF NPUPS�SFMFWBOU BOE CJH PCKFDUT

MFTT TP� "OEXF GPVOE UIJT DPWBSJBUJPO UP BMTP CF FWJEFOU JO UIF OFVSBM EBUB 	TFF 'JHVSF ���C
D
� UBLFO UP�

HFUIFS
 UIFTF EBUB TIPX UIF JNQPSUBODF PG UIF JOUFSBDUJPO CFUXFFO TJ[F BOENPUPS�SFMFWBODF JO ESJWJOH

NPSF SFMJBCMF BOE SPCVTU OFVSBM SFTQPOTFT
 UIVT SFWFBMJOH UIF JNQPSUBODF PG UIF OBUVSBM DPWBSJBUJPO

CFUXFFO UIFTF UXP QSPQFSUJFT JO UIF WJTVBM TZTUFN�
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8F OFYU FYQMPSFE UIF QPTTJCJMJUZ UIBU UIF SFMBUJPOTIJQ CFUXFFO TJ[F BOE NPUPS�SFMFWBODF NBZ CF NPSF

NVMUJGBDFUFE UIBO XIBU DBO CF HBUIFSFE GSPN B TJNQMF � Y � EFTJHO� 0VS HPBM GPS UIJT BOBMZTJT XBT UP

VOEFSTUBOE BOE FYQMPSF IPX PUIFS
 SFMBUFE QSPQFSUJFT UIBU IBWF CFFO QSPQPTFE JO UIF QBTU SFMBUF UP

PVS ୮ୢOEJOHT BOE QSFEJDU OFVSBM SFTQPOTFT BU UIF DBUFHPSZ MFWFM� 5P EP TP
 XF DPMMFDUFE SBUJOHT BMPOH

୮ୢWF BEEJUJPOBM EJNFOTJPOT PG PVS �� PCKFDU DBUFHPSJFT BOE TVCNJUUFE UIFN UP B GBDUPS BOBMZTJT UPHFUIFS

XJUI TJ[F BOE NPUPS�SFMFWBODF 	TFF 'JHVSF ���B
 MFG୴ PG UIF UBCMF
�

'JSTU
 NBOJQVMBCJMJUZ SBUJOHT XFSF PCUBJOFE
 XIJDI GPDVTFE PO IBOE NPWFNFOUT TQFDJ୮ୢDBMMZ
 JO PS�
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Figure 1.4: Object dimension similarity and Factor Analysis. D� )RU HDFK UDWHG REMHFW SURSHUW\� WKH WDEOH VKRZV WKH

GLPHQVLRQ ODEHO� WKH TXHVWLRQ DVNHG WR HOLFLW UDWLQJV RQ WKH GLPHQVLRQV� WKH FRUUHODWLRQ WR WKH RWKHU GLPHQVLRQV� ZKHUH

WKH UDWLQJV UHOLDELOLW\ LV VKDGHG� DQG WKH GLPHQVLRQèV ORDGLQJ LQ D IDFWRU DQDO\VLV� E� 6FDWWHU SORWV DUH VKRZQ IRU DOO SDLUV

RI � GLPHQVLRQV� ZKHUH HDFK GRW UHIOHFWV DQ REMHFW FDWHJRU\ DQG LV FRORU�FRGHG EDVHG RQ LWV VL]H DQGPRWRU�UHOHYDQFH

�OLJKW RUDQJH å VPDOO PRWRU UHOHYDQW� GDUN RUDQJH� VPDOO QRQ�PRWRU UHOHYDQW� OLJKW EOXH� ODUJHPRWRU UHOHYDQW� GDUN

EOXH� ODUJH QRQ�PRWRU UHOHYDQW��
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EFS UP VOEFSTUBOE UIF FYUFOU UP XIJDI PVS NPUPS�SFMFWBODF EJNFOTJPO DPSSFMBUFE XJUI UIJT QSFWJPVTMZ

TUVEJFE EJNFOTJPO 	.BIPO FU BM�
 ����
� 8F BMTP FYBNJOFE B OVNCFS PG EJNFOTJPOT UIBU IBWF CFFO

QSFWJPVTMZ QSPQPTFE BT TJHOJ୮ୢDBOU NPEVMBUPST PG UPPM SFHJPOT PS TDFOF SFHJPOT
 OBNFMZ JOUFSBDUJPO FO�

WFMPQF 	#BJOCSJEHF � 0MJWB
 ����

 TQBUJBM EF୮ୢOJUJPO 	.VMMBMMZ � .BHVJSF
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 BOE NPUJPO�CBTFE
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 CBTFE PO PVS PCTFSWBUJPO SFHBSEJOH MPX SFTQPOTFT UP WFIJDMFT
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 XF PCUBJOFE QPTJUJPOآ WBSJBCJMJUZأ SBUJOHT
 DBQUVSJOH IPX PG୴FO BO PCKFDU DIBOHFT JUT

QPTJUJPO JO UIF FOWJSPONFOU� /PUF UIBU UIFTF QSPQFSUJFT XFSF EF୮ୢOFE BG୴FS IBWJOH TFFO UIF EBUB
 BOE

UIVT BOZ SPMF UIFZ QMBZ JO FYQMBJOJOH OFVSBM EBUB SFRVJSFT JOEFQFOEFOU GPMMPX�VQ TUVEJFT UP DPO୮ୢSN�

5IF SFMBUJPOTIJQ BNPOH UIFTF SBUJOHT BOE PVS PSJHJOBM TJ[F BOE NPUPS�SFMFWBOU EJNFOTJPOT BSF EF�

UBJMFE JO 'JHVSF ���� "MM SBUJOHT IBE B SFMBUJWFMZ IJHI SFMJBCJMJUZ 	'JHVSF ���B
 TIBEFE EJBHPOBM OVNCFST



XJUI B SBOHF PG TJNJMBSJUZ SFMBUJPOTIJQT CFUXFFO BOZ QBJS PG EJNFOTJPOT 	'JHVSF ���C
�

5IFSF BSF B DPVQMF PCTFSWBUJPOT UP OPUF GSPN JOTQFDUJOH UIFTF QBJSXJTF DPSSFMBUJPOT TDBUUFS QMPUT�

'JSTU
 CZ EFTJHO
 TJ[F BOE NPUPS�SFMFWBODF XFSF DPNQMFUFMZ VODPSSFMBUFE� 4FDPOE
 UIF DPSSFMBUJPO CF�

UXFFO NPUPS�SFMFWBODF BOE NBOJQVMBCJMJUZ XBT BU DFJMJOH
 WJSUVBMMZ JEFOUJGZJOH UIF TBNF QSPQFSUZ� "T

NFOUJPOFE JO UIF *OUSPEVDUJPO
NPTUNPUPS�SFMFWBOU PCKFDUT JOWPMWFE IBOET GPS UIFJS JOUFSBDUJPO
 UIVT

JODMVEJOH XIPMF�CPEZ BDUJPOT JO UIF NPUPS�SFMFWBODF TDPSF IBE B NJOJNBM F୭GFDU 	UIF POMZ FYDFQUJPO

CFJOH UIF TLBUFCPBSE
 XIJDI XBT IJHI JO NPUPS�SFMFWBODF CVU MPX PO NBOJQVMBCJMJUZ
�

/FYU
 XF FYUSBDUFE UIF MBUFOU EJNFOTJPOT XJUIJO UIFTF SBUJOHT VTJOH GBDUPS BOBMZTJT 	TFF .FUIPET
�

" QBSBMMFM BOBMZTJT QSPDFEVSF EFUFSNJOFE UIBU UISFF GBDUPST TIPVME CF SFUBJOFE
 XIJDI XFSF TV୭୮ୢDJFOU

UP FYQMBJO NPSF UIBO ��ॎ PG BMM WBSJBODF BNPOH UIF SBUJOHT� 5IF QSPQFSUZ MPBEJOHT GPS FBDI GBDUPS BSF

TIPXO UP UIF SJHIU JO 'JHVSF ���B�

5IF ୮ୢSTU GBDUPSXBT MPBEFENPTUMZ CZNBOJQVMBCJMJUZ
NPUPS�SFMFWBODF BOE JOUFSBDUJPO FOWFMPQF؜JU

TFFNFE UIVT UP CF NPTU SFMBUFE UP BDUJPOT BOE IBOE�PCKFDU JOUFSBDUJPOT� 5IF TFDPOE GBDUPS XBT MPBEFE

CZ TJ[F BOE TQBUJBM EF୮ୢOJUJPO
 BOE XBT UIVT NPTU SFMBUFE UP UIF QIZTJDBM QSFTFODF PG UIF PCKFDU� 'JOBMMZ


NPUJPO�CBTFE JEFOUJUZ
 QPTJUJPO WBSJBCJMJUZ BOE NPUPS�SFMFWBODF MPBEFE TUSPOHMZ PO UIF UIJSE GBDUPS
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XIJDI TFFNFE UIVT UP DBQUVSF UIF NPCJMJUZ�NPWBCJMJUZ PG UIF PCKFDU�

$POTJEFSJOH UIFTF GBDUPST XJUIJO UIF DPOUFYU PG PVS NBJO EFTJHO
 PVS NPUPS�SFMFWBODF EJNFOTJPO

XBT F୭GFDUJWFMZ TQMJU JOUP UXP GBDUPST
 POF SFMBUFE UP IBOE�PCKFDU JOUFSBDUJPOT 	Gmanip
 BOE POF SFMBUFE UP

PCKFDUؠT NPCJMJUZ�NPWBCJMJUZ 	Gstability

 BOE CPUI PG UIFTF XFSF TFQBSBUF GSPN UIF NPSF QIZTJDBM QSPQ�

FSUJFT PG TJ[F BOE TQBUJBM EF୮ୢOJUJPO 	Gsize
� 5IVT
 XIJMF PVS TUJNVMVT TFU XBT DPMMFDUFE BT WBSZJOH BMPOH

POMZ UXP QSJNBSZ GBDUPST 	TJ[F BOENPUPS�SFMFWBODF

 UIF GBDUPS BOBMZTJT JOEJDBUFE UIBU UIJT TUJNVMVT TFU

JT CFUUFS DIBSBDUFSJ[FE BMPOH UISFF GBDUPST 	TJ[F
 NBOJQVMBCJMJUZ BOE TUBCJMJUZ
�

8F OFYU FYQMPSFE IPX XFMM UIF UISFF GBDUPST FYUSBDUFE GSPN PVS SBUJOHT DBO FYQMBJO UIF OFVSBM SF�

TQPOTF QSP୮ୢMFT
 CPUI JO B UBSHFUFE 30* BOBMZTJT BOE JO B CSPBEFS TFBSDIMJHIU BOBMZTJT� /PUF UIBU UIFTF

BOBMZTFT XFSF VOQMBOOFE BOE TIPVME CF DPOTJEFSFE QPTU IPD BOE FYQMPSBUPSZ JO OBUVSF�

30* "গঊকঢজ঒জ

5P FYQMPSF IPX XFMM UIF UISFF GBDUPST DPVME FYQMBJO G.3* SFTQPOTFT
 XF FNQMPZFE B MJOFBS NPEFM�

JOH BOBMZTJT FYQMBJOJOH UIF BDUJWBUJPO QSP୮ୢMF JO JOEJWJEVBMMZ EF୮ୢOFE TNBMM�PCKFDU QSFGFSSJOH JOGFSJPS

UFNQPSBM HZSVT 	4NBMM�*5(
 GSPN UIF DPOUSBTU < 4NBMM � -BSHF >
 TFF 'JHVSF ���B UPQ
 BOE MBSHF�PCKFDU

QSFGFSSJOH QBSBIJQQPDBNQBM DPSUFY 	-BSHF�1)$
 GSPN UIF DPOUSBTU < -BSHF � 4NBMM >
 TFF 'JHVSF ���B

CPUUPN
 XJUI UIF UISFF GBDUPST PCUBJOFE GSPN UIF GBDUPS BOBMZTJT BOE UIFJS JOUFSBDUJPOT BT SFHSFTTPST

	TFF.FUIPET
� /PUF UIBU UIF 30*T XFSF QSPEVDFE CZ VUJMJ[JOH UXP SVOT PG UIF NBJO FYQFSJNFOU
 BOE

UIF BWFSBHF CFUB BDUJWBUJPO GSPN UIF SFNBJOJOH SVOT XBT VTFE GPS UIJT BOBMZTJT�

0VS HPBMXBT UP TFFXIJDIXFJHIUFE DPNCJOBUJPO PG GBDUPSTXPVME CFTU BTTPDJBUFEXJUI FBDI SFHJPOؠT

SFTQPOTF WBSJBUJPO UP UIF �� PCKFDUT� 5IJT ୮ୢOFS�HSBJOFE BOBMZTJT MPPLJOH BU SFTQPOTFT UP BMM �� PCKFDU

DBUFHPSJFT XBT QPTTJCMF EVF UP PVS OFTUFE G.3* QSPUPDPM EFTJHO 	TFF .FUIPET

 JO XIJDI UIF OFVSBM

SFTQPOTFT DPVMECFNPEFMFE BU UIF DBUFHPSZ�MFWFM GPS FBDI PG UIF �� DBUFHPSJFT JOEFQFOEFOUMZ 	TFF 'JHVSF

���C
� /PUF UIBU UIFTF UISFF GBDUPST XFSF EFUFSNJOFE POMZ GSPN CFIBWJPSBM SBUJOHT PG PVS TUJNVMVT

TFU� 'VSUIFS
 UP QFSGPSN UIJT BOE UIF GPMMPXJOH TFBSDIMJHIU BOBMZTJT
 XF ୯୳JQ Gstability UP DPSSFMBUF JU XJUI
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EFHSFF PG ୮ୢYFEOFTT
 SBUIFS UIBO XJUI EFHSFF PG NPCJMJUZ
 GPS FBTJFS JOUFSQSFUBUJPO PG UIF SFTVMUT� 5IJT

USBOTGPSNBUJPO EPFT OPU B୭GFDU UIF TJHOJ୮ୢDBODF PG UIF TUBUJTUJDBM SFTVMUT�

'JSTU
 XF EFUFSNJOFE UIF BQQSPQSJBUF NPEFM DPNQMFYJUZ CZ FWBMVBUJOH UIF BEKVTUFE 32 	BEK32
 PG

UISFF OFTUFE NPEFMT� B NPEFM XJUI UIF UISFF GBDUPST BT NBJO F୭GFDUT
 B TFDPOE NPEFM XJUI BMM UXP�XBZ

JOUFSBDUJPOT JODMVEFE
 BOE B UIJSE NPEFM XJUI BMTP UIF UISFF�XBZ JOUFSBDUJPO JODMVEFE 	TFF .FUIPET
�

5IF NPEFM XJUI UIF IJHIFTU BEK32 XBT DPOTJEFSFE UP CF UIF POF CFTU ୮ୢUUJOH UIF SFHJPO
 BOE UIF TJHOJG�

JDBOU DPF୭୮ୢDJFOUT XFSF FYQMPSFE�

'SPN UIJT BOBMZTJT
 XF ୮ୢOE UIBU CPUI 4NBMM�*5( BOE -BSHF�1)$ XFSF CFTU FYQMBJOFE CZ B NPEFM

XJUI BMM UISFF GBDUPST BOE UIFJS UXP�XBZ JOUFSBDUJPOT 	4NBMM�*5(� BEK32 � ����� '6,65 � ����
 Q � ������

-BSHF�1)$� BEK32 � ����� '6,65 � ����
 Q � �����

 BT DPNQBSFE UP UIF NPEFM XJUI POMZ NBJO F୭GFDUT

	4NBMM�*5(� BEK32 � ����� -BSHF�1)$� BEK32 � ����
 BOE UIFNPEFM XJUINBJO F୭GFDUT
 UXP� BOE UISFF�

XBZ JOUFSBDUJPOT 	4NBMM�*5(� BEK32 � ����� -BSHF�1)$� BEK� 32 � ����
�

/FYU
 XF FYBNJOFE XIJDI GBDUPST IBE TJHOJ୮ୢDBOU DPF୭୮ୢDJFOUT
 BOE XIFUIFS UIFZ XFSF QPTJUJWF PS

OFHBUJWF
 UP VOEFSTUBOE UIF NPEFMTؠ SFMBUJPOTIJQ UP UIF EBUB 	'JHVSF ���C
�

*O 4NBMM�*5(
 UIF SFTVMUT JOEJDBUF UIBU TJ[F BMPOF
 BOE TJ[F JO DPNCJOBUJPO XJUI UIF NBOJQVMBCJMJUZ

GBDUPS CFTU QSFEJDUFE OFVSBM SFTQPOTF NBHOJUVEF� UIFSF XBT B TJHOJ୮ୢDBOU F୭GFDU PG Gsize
 BT XFMM BT UIF JO�

UFSBDUJPOPG Gsize BOE Gmanip 	TFF 'JHVSF ���C UPQ
� 5IF JOUFSBDUJPOCFUXFFO UIFTF GBDUPST GVSUIFS JOEJDBUFT

UIBU JU JT TQFDJ୮ୢDBMMZ TNBMM PCKFDUT JOWPMWFE JO IBOE�PCKFDU BDUJPOT XIJDI ESJWF UIF TUSPOHFTU SFTQPOTFT

JO UIJT SFHJPO� 5IVT
 UIF EJTUJODUJPO PG IBOE�PCKFDU BDUJPO � NBOJQVMBCJMJUZ JT B CFUUFS EFTDSJQUPS PG

UIF SFTQPOTFT PWFS UIF NPSF HFOFSBM DPODFQU PG NPUPS�SFMFWBODF�

*O -BSHF�1)$
 XF PCTFSWFE B EJ୭GFSFOU QBUUFSO� UIF DPF୭୮ୢDJFOUT UIBU TJHOJ୮ୢDBOUMZ FYQMBJOFE UIF

NPEFM XFSF Gsize BOE UIF JOUFSBDUJPO PG Gsize BOE Gstability 	TFF 'JHVSF ���C CPUUPN
� 5IVT
 SFTQPOTFT JO

UIJT SFHJPO XFSF ESJWFO NPTU CZ CJH PCKFDUT UIBU BSF TUBCMF JO UIF FOWJSPONFOU� 5IJT SFTVMU JO -BSHF�

1)$ DMBSJ୮ୢFT XIBU PCTFSWFE JO FBSMJFS BOBMZTFT FNQMPZJOH UIF � Y � EFTJHO� SBUIFS UIBO UIF MPX�BDUJPO

DPNQPOFOU PG NPUPS�SFMFWBODF
 JU NJHIU CF UIF ୮ୢYFEOFTT DPNQPOFOU PG UIJT DPOTUSVDU UIF POF NPTU
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ESJWJOH SFQSFTFOUBUJPO JO UIJT BSFB� 5IBU JT
 UIF TUBCJMJUZ DPNQPOFOU PG OPO�NPUPS�SFMFWBODF JT UIF POF

UP CFTU QSFEJDU SFTQPOTF NBHOJUVEF JO -BSHF�1)$�

5P CFUUFS VOEFSTUBOE UIFTF SFMBUJPOTIJQT
 XF WJTVBMJ[F UIFN JO 'JHVSF ���D� GPS FBDI 30*
 UIF BDUJWB�

UJPO UP FBDI DBUFHPSZ JT QMPUUFE PO UIF Z�BYJT BT B GVODUJPO PG UIF NBOJQVMBCJMJUZ GBDUPS GPS 4NBMM�*5(


BOE UIF TUBCJMJUZ GBDUPS GPS -BSHF�1)$� &BDI EPU JT DPMPS�DPEFE CBTFE PO UIF Gsize WBMVF GPS UIF DPSSF�

TQPOEJOH PCKFDU� 5IJT QMPU SFWFBMT UIBU UIF NBOJQVMBCJMJUZ GBDUPS ESJWFT BDUJWBUJPO JO 4NBMM�*5( CVU

NPTUMZ GPS TNBMM PCKFDUT 	JODSFBTJOH BDUJWJUZ GPSNPSFNBOJQVMBCMF TNBMM PCKFDUT
 TFF 'JHVSF ���D UPQ
� *O

DPOUSBTU
 JOTQFDUJPO PG UIF TDBUUFSQMPU GPS -BSHF�1)$ TVHHFTUT UIBU BDUJWBUJPO JT ESJWFO CZ TUBCJMJUZ CVU

NPTUMZ GPS CJH PCKFDUT 	JODSFBTJOH BDUJWJUZ GPS NPSF TUBCMF MBSHF PCKFDUT
 TFF 'JHVSF ���D CPUUPN
� 5IFTF

SFMBUJPOTIJQT BSF BMTP FWJEFOU JO UIF BDUJWBUJPO QSP୮ୢMFT PG UIF UXP 30*T JO 'JHVSF ���� 'PS 4NBMM�*5(


UPPMT BSF UIF TNBMM PCKFDUT UIBU ESJWF UIF NPTU BDUJWBUJPO 	F�H� OBJM DMJQQFS
 IBOE SBDL
 ZP�ZP� TFF 'JHVSF

���B

 XIJMF GPS -BSHF�1)$
NFBOT PG USBOTQPSU UFOE UP CF UIF CJH PCKFDUT UIBU ESJWF UIF MFBTU BDUJWBUJPO

	F�H� CJLF
 TDPPUFS
 KFUTLJ� TFF 'JHVSF ���C
�

5BLFO UPHFUIFS
 UIFTF BOBMZTFT CFHJO UP DIBSBDUFSJ[F UIF OBUVSF PG UIF FDPMPHJDBM DPWBSJBUJPOCFUXFFO

TJ[F BOE NPUPS�SFMFWBODF
 DMBSJGZJOH IPX UIFTF PCKFDU QSPQFSUJFT ୮ୢU UPHFUIFS� 'PS FYBNQMF
 OP POF

GBDUPS BMPOF 	TJ[F
 NBOJQVMBCJMJUZ
 TUBCJMJUZ
 CFTU BDDPVOUFE GPS UIF SFTQPOTFT JO BOZ 30*� 3BUIFS
 UIF

NBOJQVMBCJMJUZ 	PS IBOE�SFMFWBODF
 PG BO PCKFDU NBUUFST NPSF GPS TNBMM PCKFDUT JO UIF MBUFSBM DPSUFY


BOE UIF TUBCJMJUZ PG BO PCKFDU NBUUFST NPSF GPS CJH PCKFDUT JO UIF WFOUSBM DPSUFY� 'JOBMMZ
 UIFTF ୮ୢOEJOHT

BSF DPOTJTUFOU XJUI QSJPS MJUFSBUVSF UIBU IBT GPDVTFE PO FJUIFS UIF WFOUSBM PS MBUFSBM TVSGBDF TFQBSBUFMZ


VOJGZJOH UIFN JO POF DPNNPO EBUB TFU BOE BOBMZTJT QSPDFEVSF�

"঍঍঒ঝ঒ঘগঊক 30*জ

8F BMTP DPOEVDUFE UIFTF TBNF BOBMZTJT JO UIF DMBTTJD TDFOF SFHJPOT QBSBIJQQPDBNQBM QMBDF BSFB BOE

PDDJQJUBM QMBDF BSFB 	11" BOE 01"� &QTUFJO 	����


 BOE PCKFDU�SFTQPOTJWF MBUFSBM PDDJQJUP�UFNQPSBM

DPSUFY 	-0$� (SJMM�4QFDUPS FU BM� 	����


 UP NPSF EJSFDUMZ SFMBUF PVS ୮ୢOEJOHT UP QSFWJPVT MJUFSBUVSF�

��



Figure 1.5: ROI analysis. D� 9LVXDOL]DWLRQ RI VL]H 52,V 6PDOO�,7* DQG /DUJH�3+& LQ RQH H[DPSOH VXEMHFW� E� */0VZLWK

52,Vè DFWLYLW\ DV GHSHQGHQW YDULDEOH DQG IDFWRU VFRUHV DV LQGHSHQGHQW YDULDEOHV� 6KRZQ DUH HVWLPDWHV IRU DOO SUHGLFWRUV

LQFOXGHG LQ WKHPRGHO� W�YDOXH DQG S�YDOXH� 7KH W�YDOXH ZDVPHDVXUHG E\ GLYLGLQJ WKH FRHIILFLHQWV E\ WKHLU VWDQGDUG

HUURUV� 7KH S�YDOXH WHVWHG WKH K\SRWKHVLV RI DFKLHYLQJ WKDW W�YDOXH LI WKH FRHIILFLHQW ZHUH WR EH ]HUR� F� 7RS� VFDWWHUSORW

RI 6PDOO�,7*èV DFWLYDWLRQ E\ IPDQLS �[�D[LV� DQG IVL]H �\�D[LV�� 'RWV DUH FRORU�FRGHG EDVHG RQ WKH IVL]H ZHLJKW IURP EOXH

�ORZ�ZHLJKW� ODUJH VL]H� WR RUDQJH �KLJK ZHLJKW� VPDOO VL]H�� %RWWRP� VFDWWHUSORW RI /DUJH�3+&èV DFWLYDWLRQ E\ IVWDELOLW\
�[�D[LV� DQG IVL]H �\�D[LV�� 6DPH FRORU�FRGLQJ VFKHPH DV GHVFULEHG IRU WKH SORW DERYH�
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Figure 1.6: Barplots of ROIs activation.0HDQ DFWLYDWLRQ WR HDFK RI WKH �� REMHFW FDWHJRULHV DUH SORWWHG IRU HDFK UHJLRQ

�D� 6PDOO�,7*� E� /DUJH�3+&�� ZKHUH WKH FDWHJRULHV DUH UDQN�RUGHUHG IURPPRVW WR OHDVW DFWLYH� 7KH REMHFW FDWHJRULHV

DUH FRORU�FRGHG EDVHG RQ WKHLU VL]H DQGPRWRU�UHOHYDQFH FRQGLWLRQV �OLJKW RUDQJH å VPDOO PRWRU UHOHYDQW� GDUN RUDQJH�

VPDOO QRQ�PRWRU UHOHYDQW� OLJKW EOXH� ODUJHPRWRU UHOHYDQW� GDUN EOXH� ODUJH QRQ�PRWRU UHOHYDQW�� (UURU EDUV UHIOHFW s�

6(0 DFURVV VXEMHFWV�

5IFTF SFHJPOTXFSF GVODUJPOBMMZ EF୮ୢOFE BU UIF JOEJWJEVBM MFWFMXJUI BO JOEFQFOEFOU$BUFHPSZ-PDBMJ[FS

	TFF.FUIPET

 BOE BSF BEKBDFOU BOE QBSUJBMMZ PWFSMBQQJOHXJUI UIF TJ[F 30*T 	,POLMF�0MJWB
 ����C
�

5IF ୮ୢOEJOHT JO UIFTF XFMM�TUVEJFE DBUFHPSZ�QSFGFSSJOH SFHJPOT HFOFSBMMZ DPOWFSHF XJUI XIBU XBT

PCTFSWFE GPS UIF TJ[F 30*T
 BOE BSF SFQPSUFE JO "QQFOEJY "� JO -0$
 UIFSF XBT B TJHOJ୮ୢDBOU DPOUSJ�

CVUJPO PG Gsize
 BOE B TJHOJ୮ୢDBOU DPOUSJCVUJPO PG UIF JOUFSBDUJPO CFUXFFO Gsize BOE Gmanip 	TFF 'JHVSF "��

MFG୴
� *O 11"
 UIFSF XBT B TJHOJ୮ୢDBOU DPOUSJCVUJPO PG UIF TJ[F GBDUPS
 BOE NBSHJOBMMZ PG TUBCJMJUZ BOE

PG UIF JOUFSBDUJPO CFUXFFO TJ[F BOE TUBCJMJUZ 	TFF 'JHVSF "�� SJHIU
� 'VSUIFS
 XF DPOEVDUFE UIFTF BOBMZ�

TFT JO BO BEEJUJPOBM PDDJQJUP�EPSTBM SFHJPO JEFOUJ୮ୢFE XJUI UIF <-BSHF � 4NBMM> TJ[F DPOUSBTU GSPN UXP

SVOT PG UIF NBJO FYQFSJNFOU 	-BSHF�504
 BOE JO BEKBDFOU TDFOF�TFMFDUJWF PDDJQJUBM QMBDF BSFB 	01"
�

*O -BSHF�504
 XF GPVOE B SFTVMU QBSBMMFM UP PVS PCTFSWBUJPO JO 11"� B TJHOJ୮ୢDBOU DPOUSJCVUJPO PG Gsize

BOE PG UIF JOUFSBDUJPO CFUXFFO Gsize BOE Gstability 	TFF 'JHVSF "�� BOE "��
� )PXFWFS
 UIJT SFTVMU EJE OPU

SFQMJDBUF JO 01" XIFSF POMZ Gsize IBE B TJHOJ୮ୢDBOU DPOUSJCVUJPO 	TFF 'JHVSF "��
�
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4঎ঊছঌ঑ক঒ঐ঑ঝ "গঊকঢজ঒জ

#Z GPDVTJOH PO UIF 30*T QSPEVDFE CZ UIF TJ[F DPOUSBTU
 XF XFSF BCMF UP FYQMPSF XIFUIFS PUIFS GBDUPST

CFZPOE TJ[F BOE NPUPS�SFMFWBODF XFSF JNQPSUBOU JO UIFTF 30*T؜UP XIJDI UIF BOTXFS JT DMFBSMZ ZFT�

NPUPS�SFMFWBODF XBT JOEFFE TQMJU JOUP UXP TVC�EJNFOTJPOT
 POF NPSF SFMBUFE UP NBOJQVMBCJMJUZ
 BOE

POF NPSF SFMBUFE UP NPWFNFOU
 XIJDI EJTTPDJBUFE JO FYQMBJOJOH TNBMM� BOE MBSHF�PCKFDU 30*T� )PX�

FWFS
 CZ QFSGPSNJOH B UBSHFUFE 30* BOBMZTJT
 XF NJHIU IBWF NJTTFE BEEJUJPOBM SFHJPOT XJUI EJ୭GFSFOU

BTTPDJBUJPOT CFUXFFO UIFTF GBDUPST�

(JWFO UIF DPNQMFYJUZ PG UIF OVNCFS PG QPTTJCMF JOUFSBDUJPOT BNPOH UIFTF GBDUPST
 XF BQQSPBDIFE

UIF TFBSDIMJHIU BOBMZTJT XJUI B NPSF UBSHFUFE DPNQBSJTPO� 4QFDJ୮ୢDBMMZ
 XF NBQQFE XIJDI SFHJPOT

TIPXFE B CFUUFS NPEFM ୮ୢU BNPOH UXP DBOEJEBUF NPEFMT�

ا NPEFM �
 UIBU BTTPDJBUFT TJ[F BOE NBOJQVMBCJMJUZ < Gsize � Gmanip � Gsize � Gmanip >

ا NPEFM �
 UIBU BTTPDJBUFT TJ[F BOE TUBCJMJUZ < Gsize � Gstability � Gsize � Gstability >

"MM BOBMZTFTXFSF DPOEVDUFEXJUIJO UIFNPTU SFMJBCMF PCKFDU�SFTQPOTJWF WPYFMT 	5BSIBO�,POLMF 	����



TFF.FUIPET
� "U FBDI TFBSDIMJHIU
 OFVSBM SFTQPOTFT GSPN B WPYFM BOE JUT OFJHICPST XFSF FYUSBDUFE BOE

VTFE BT QSFEJDUFE WBSJBCMF GPS CPUI DBOEJEBUF NPEFMT� 5IBU WPYFM XBT UIFO BTTJHOFE UP UIF NPEFM UIBU

CFTU ୮ୢU UIF OFVSBM SFTQPOTFT CBTFE PO BEK32� 5IF SFTVMUT BSF TIPXO JO 'JHVSF ����

'SPN UIJT BOBMZTJT
 XF DBO HBUIFS UXP NBJO DPODMVTJPOT� 'JSTU
 XF GPVOE UIBU UIF WPYFMT XJUI CFTU

୮ୢUUJOH NPEFMT 	J�F�
 UIF POFT XJUI IJHIFTU '�WBMVF
 TFF 'JHVSF ��� DFOUFS
 GPDVTFE NPTUMZ JO UIF MBUFSBM

PDDJQJUPUFNQPSBM BOE JO UIF WFOUSPNFEJBM PDDJQJUPUFNQPSBM SFHJPOT
 JO BSFBT NPTUMZ PWFSMBQQJOH XJUI

TNBMM� BOE CJH�PCKFDU QSFGFSSJOH 4NBMM�*5( BOE-BSHF�1)$�5IVT
 PVS UBSHFUFE30*T TFFNFE UP DPWFS

NPTU 05$ BSFBT XIFSF WPYFMTؠ JOGPSNBUJPO DPVME CF FYQMBJOFE CZ B DPNCJOBUJPO PG UIF UISFF GBDUPST�

4FDPOE
 XF GPVOE UIBU UIF CFTU�୮ୢUUJOH WPYFMT SFTVMUJOH GSPN UIF TFBSDIMJHIU MBSHFMZ DPO୮ୢSNFE PVS

UBSHFUFE 30* BOBMZTFT�
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Figure 1.7: Searchlight Analysis. D� 7RS� VXUIDFHPDS RI LQWHUDFWLRQ FRHIILFLHQWV IRU VPDOO�REMHFW SUHIHUULQJ YR[HOV

�L�H�� YR[HOV ZLWK D SRVLWLYH IVL]H FRHIILFLHQW IRU WKH ZLQQLQJPRGHO�� ,Q YR[HOV LQ ZKLFK WKH ZLQQLQJPRGHO ZDVPRGHO ��

WKDW YR[HO LV FRORUHG DFFRUGLQJ WR LWV IVL]H 
 IPDQLS LQWHUDFWLRQ FRHIILFLHQW HVWLPDWH LQ D EURZQ WR \HOORZ VFDOH� ,Q YR[HOV

LQ ZKLFK WKH ZLQQLQJPRGHO ZDVPRGHO �� WKDW YR[HO LV FRORUHG DFFRUGLQJ WR LWV IVL]H 
 IVWDELOLW\ LQWHUDFWLRQ FRHIILFLHQW

HVWLPDWH LQ D JUHHQ�WR�F\DQ VFDOH� %RWWRP� VFDWWHUSORW RI DFWLYDWLRQ E\ IPDQLS �[�D[LV� DQG IVL]H �\�D[LV� IRU DOO YR[HOV

VKRZLQJ D SRVLWLYH IVL]H 
 IPDQLS LQWHUDFWLRQ LQ ODWHUDO 27&� 'RWV DUH FRORU�FRGHG EDVHG RQ WKH IVL]H ZHLJKW IURP EOXH �ORZ�

ZHLJKW� ODUJH VL]H� WR RUDQJH �KLJK ZHLJKW� VPDOO VL]H�� E� 7RS� VXUIDFHPDS RI LQWHUDFWLRQ FRHIILFLHQWV IRU ODUJH�REMHFW

SUHIHUULQJ YR[HOV �L�H�� YR[HOV ZLWK D QHJDWLYH IVL]H FRHIILFLHQW IRU WKH ZLQQLQJPRGHO�� ,Q YR[HOV LQ ZKLFK WKH ZLQQLQJ

PRGHO ZDVPRGHO �� WKDW YR[HO LV FRORUHG DFFRUGLQJ WR LWV IVL]H 
 IPDQLS LQWHUDFWLRQ FRHIILFLHQW WHUP LQ D EURZQ�WR�\HOORZ

VFDOH� ,Q YR[HOV LQ ZKLFK WKH ZLQQLQJPRGHO ZDVPRGHO �� WKDW YR[HO LV FRORUHG DFFRUGLQJ WR LWV IVL]H 
 IVWDELOLW\ LQWHUDFWLRQ

FRHIILFLHQW HVWLPDWH LQ D JUHHQ�WR�F\DQ VFDOH� %RWWRP� VFDWWHUSORW RI DFWLYDWLRQ E\ IVWDELOLW\ �[�D[LV� DQG IVL]H �\�D[LV� IRU DOO

YR[HOV VKRZLQJ D QHJDWLYH IVL]H 
 IPDQLS LQWHUDFWLRQ LQ YHQWURPHGLDO 27&� 'RWV DUH FRORU�FRGHG EDVHG RQ WKH IVL]H ZHLJKW

IURP EOXH �ORZ�ZHLJKW� ODUJH VL]H� WR RUDQJH �KLJK ZHLJKW� VPDOO VL]H��

��



ا 4NBMM�PCKFDU QSFGFSSJOH WPYFMT JO UIF MBUFSBM PDDJQJUPUFNQPSBM SFHJPO 	J�F�
 UIF POFTXJUI QPTJUJWF

Gsize DPF୭୮ୢDJFOUT GPS UIF XJOOJOH NPEFM
 QSFTFOUFE B QPTJUJWF JOUFSBDUJPO PG UIF TJ[F BOENBOJQ�

VMBCJMJUZ GBDUPST 	'JHVSF ���B UPQ
 DPMPSFE JO ZFMMPX

 TJNJMBSMZ UP XIBU PCTFSWFE JO 4NBMM�*5(�

UIBU JT
 UIF IJHIFS Gsize 	UIF TNBMMFS UIF PCKFDU

 BOE UIF IJHIFS Gmanip 	UIFNPSFNBOJQVMBCMF UIF

PCKFDU

 UIF TUSPOHFS UIF BDUJWBUJPO�

ا 4JNJMBSMZ
 XF GPVOE UIBU MBSHF�PCKFDU QSFGFSSJOH WPYFMT JO WFOUSPNFEJBM PDDJQJUPUFNQPSBM SF�

HJPO 	J�F�
 UIF POFT XJUI OFHBUJWF Gsize DPF୭୮ୢDJFOUT GPS UIF XJOOJOH NPEFM
 QSFTFOUFE B OFHBUJWF

JOUFSBDUJPO PG UIF TJ[F BOE TUBCJMJUZ GBDUPST 	'JHVSF ���C UPQ
 DPMPSFE JO HSFFO

 TJNJMBSMZ UP XIBU

PCTFSWFE GPS -BSHF�1)$� UIBU JT
 UIF MPXFS Gsize 	UIF CJHHFS UIF PCKFDU

 BOE UIF IJHIFS Gstability

	UIF NPSF TUBCMF UIF PCKFDU

 UIF TUSPOHFS UIF BDUJWBUJPO�

'PS FBTF PG DPNQBSJTPO
 XF IBWF ESBXO B CMBDL PVUMJOF PO UIF TFBSDIMJHIU DPF୭୮ୢDJFOU NBQT PG UIF

TJ[F 30*T 4NBMM�*5( 	'JHVSF ���B
 BOE -BSHF�1)$ 	'JHVSF ���C
 GPS POF FYBNQMF TVCKFDU
 GSPNXIJDI

JU JT DMFBS UIBU UIF UBSHFUFE 30* BOBMZTFT EP JO GBDU IJHIMJHIU UIF NBKPS TUSVDUVSFT JO OFVSBM SFTQPOTFT

UIBU BSF XFMM�FYQMBJOFE CZ PVS UISFF GBDUPST�

"U MPXFS '�WBMVF MFWFMT
 XF PCTFSWFE UXP NPSF OVBODFE SFMBUJPOTIJQT� )PXFWFS
 HJWFO UIF MPXFS

୮ୢU PG NPEFM � PS NPEFM � XJUIJO UIFTF WPYFMT
 POF DBO POMZ ESBX UFOUBUJWF JOGFSFODFT GSPN UIFTF SF�

TVMUT� 'JSTU
 B TJHOJ୮ୢDBOU QPSUJPO PG TNBMM�PCKFDU QSFGFSSJOH WPYFMT JO UIF MBUFSBM PDDJQJUPUFNQPSBM TVS�

GBDF 	'JHVSF ���B UPQ
 DPMPSFE JO DZBO
 BSF ୮ୢU CFTU CZNPEFMT XJUI TJ[F BOE TUBCJMJUZ
 BOE TIPX B OFHBUJWF

JOUFSBDUJPO CFUXFFO UIF TJ[F BOE TUBCJMJUZ GBDUPST� *OTQFDUJPO PG BDUJWBUJPO UP BMM �� PCKFDU DBUFHPSJFT JO

UIJT BSFB TIPXT B QSFGFSFODF GPS NPWJOH PWFS OPO�NPWJOH UIJOHT 	TFF "QQFOEJY "
 'JHVSF "��B
 XIJDI

JT JO MJOF XJUI QBTU PCTFSWBUJPOT PG B NPWFNFOU�QSFGFSSJOH SFHJPO .5� JO UIF MBUFSBM TVSGBDF�

4FDPOE
 XF BMTP PCTFSWFE MBSHF�PCKFDU QSFGFSSJOH WPYFMT JO UIF EPSTBM PDDJQJUP�QBSJFUBM SFHJPO
 XIFSF

NPTU WPYFMT 	'JHVSF ���C UPQ
 DPMPSFE JO ZFMMPX
 JOEJDBUF B QPTJUJWF JOUFSBDUJPO PG UIF TJ[F BOE NBOJQ�

VMBCJMJUZ GBDUPST XIJMF B GFX WPYFMT 	DPMPSFE JO HSFFO
 JOEJDBUF B OFHBUJWF JOUFSBDUJPO PG UIF TJ[F BOE

��



TUBCJMJUZ GBDUPST� )PXFWFS
 JOTQFDUJPO PG UIF TDBUUFS QMPUT GPS UIFTF SFHJPOT TIPXFE UIBU UIFTF JOUFS�

BDUJPOT XFSF OPU BT TJNQMF BOE FBTJMZ JOUFSQSFUBCMF BT UIF POFT PCTFSWFE JO BSFBT OFJHICPSJOH PVS TJ[F

30*T 	TFF "QQFOEJY "
 'JHVSF "��C BOE D
� 'SPN UIFTF SFTVMUT
 JU JT DMFBS UIBU UIFSF BSF TZTUFNBUJDBMMZ

WBSZJOH PCKFDU SFTQPOTFT JO UIJT EPSTBM PDDJQJUPUFNQPSBM SFHJPO
 CVU OPOF PG UIF UISFF GBDUPST PS UIFJS

JOUFSBDUJPOT DMFBOMZ QSPWJEFT B EFTDSJQUJPO PG XIBU FYQMBJOT UIF PCKFDU BDUJWBUJPOT�

��



��� %঒জঌঞজজ঒ঘগ

)FSF
 XF FYBNJOFE XIFUIFS UIF MBSHF�TDBMF PSHBOJ[BUJPO PG OFVSBM SFTQPOTFT UP PCKFDU TJ[F DPVME CF

CFUUFS FYQMBJOFE CZ B SFMBUFE
 CVU JNQPSUBOUMZ EJ୭GFSFOU GBDUPS� NPUPS�SFMFWBODF� 5IJT XBT OPU UIF

DBTF؜XF GPVOE UIBU UIF DPOUSBTUT PG TNBMM WT MBSHF PCKFDUT FMJDJUFE B DMFBS TJ[F PSHBOJ[BUJPO GPS CPUI

NPUPS�SFMFWBOU BOE OPO�NPUPS SFMFWBOU PCKFDUT� 8F BMTP GPVOE UIBU NPUPS�SFMFWBODF
 JOEFQFOEFOU PG

TJ[F
 BDDPVOUFE GPS TPNF PG UIF MBSHF�TDBMF TUSVDUVSF PG OFVSBM SFTQPOTFT� 5IJT PCTFSWBUJPO DPO୮ୢSNT UIF

JNQPSUBODF PGNPUPS JOUFSBDUJPO BT BO FYQMBOBUPSZ EJNFOTJPO JO UIF WFOUSBM WJTVBM TUSFBN
 BOE TVHHFTUT

UIF JOUSJHVJOH QPTTJCJMJUZ UIBU JUT SFQSFTFOUBUJPO NJHIU EFDPVQMF GSPN PCKFDU TJ[F� 'VSUIFS BOBMZTFT

TIPXFE UIF UXP EJNFOTJPOT UP OPU CF DPNQMFUFMZ JOEFQFOEFOU
 JO UIBU NPSF UZQJDBM DPNCJOBUJPOT

	TNBMM BOE NPUPS�SFMFWBOU
 MBSHF BOE OPO�NPUPS�SFMFWBOU
 FMJDJUFE NPSF SFMJBCMF SFQSFTFOUBUJPOT UIBO

MFTT UZQJDBM POFT�

0VS TVCTFRVFOU FYQMPSBUPSZ BOBMZTFT IFMQFE UP SF୮ୢOF BOE DMBSJGZ UIFTF SFTVMUT� 4QFDJ୮ୢDBMMZ
 B GBDUPS

BOBMZTJT SFWFBMFE UIBU UIF DPOTUSVDU PG NPUPS�SFMFWBODF DPVME CF EJWJEFE JOUP UXP VOEFSMZJOH EJNFO�

TJPOT
 POF CFUUFS DPSSFMBUFE XJUI NBOJQVMBCJMJUZ 	J�F�
 SFMBUFE UP IBOE QFSGPSNFE BDUJPOT

 BOE POF

CFUUFS SFMBUFE UP BO PCKFDUؠT QIZTJDBM QSFTFODF BOE TUBCJMJUZ� 'VSUIFS 30* BOE TFBSDIMJHIU FYQMPSBUPSZ

BOBMZTFT SFWFBMFE UIBU UIF NBOJQVMBCJMJUZ GBDUPS XBT B CFUUFS EFTDSJQUPS PG BDUJWBUJPO JO TNBMM�PCKFDU

QSFGFSSJOH MBUFSBM 05$
 XIJMF UIF TUBCJMJUZ GBDUPS XBT B CFUUFS EFTDSJQUPS PG BDUJWBUJPO JO MBSHF�PCKFDU

QSFGFSSJOH WFOUSPNFEJBM 05$�

#SPBEMZ
 UIFTF SFTVMUT CFHJO UP DIBSBDUFSJ[F UIF FDPMPHJDBM DPWBSJBUJPO CFUXFFO TJ[F BOENBOZ CFIBW�

JPSBMMZ SFMFWBOU PCKFDU QSPQFSUJFT
 IJHIMJHIUJOH DMFBS EJTTPDJBUJPOT CFUXFFO UIF WFOUSBM TUSFBN SFHJPOT

XJUI B QSFGFSFODF GPS UIF JOBOJNBUF EPNBJO� *O UIF OFYU UXP TFDUJPOT
 XF TJUVBUF UIFTF ୮ୢOEJOHT JO

UIF MJUFSBUVSF
 BOE EJTDVTT IPX UIFTF SFTVMUT JOGPSN UIF EFFQFS UIFPSFUJDBM RVFTUJPO PG XIBU ESJWFT UIF

OFVSBM PSHBOJ[BUJPO PG JOBOJNBUF PCKFDUT�

��



����� %঒জজঘঌ঒ঊঝ঒ঘগজ ঠ঒ঝ঑঒গ ঝ঑঎ ঒গঊগ঒খঊঝ঎�঍ঘখঊ঒গ

0CKFDUT BSF DIBSBDUFSJ[FE CZ OVNFSPVT WJTVBM QSPQFSUJFT
 TJ[F CFJOH POF PG UIFN� )PXFWFS
 TJ[F UFOET

UP DPSSFMBUF XJUI PUIFS NPSF PS MFTT WJTVBM QSPQFSUJFT� 3BUIFS UIBO DPOTJEFSJOH UIJT JTTVF JO UFSNT PG

DPNQFUJOH
 NVUVBMMZ�FYDMVTJWF BMUFSOBUJWFT
 XF CFMJFWF UIBU NPSF OVBODFE QPTTJCJMJUJFT IBWF ZJFMEFE

EFFQFS BOTXFST� TQFDJ୮ୢDBMMZ
 UIFSF BSF TVJUFT PG QBSUJBMMZ SFMBUFE GBDUPST UIBU QSFEJDU OFVSBM SFTQPOTFT UP

JOBOJNBUF PCKFDUT
 XJUI NBKPS EJWJTJPO CFUXFFO TNBMM
 NBOJQVMBCMF PCKFDUT PO POF TJEF BOE MBSHF
 TUB�

CMF
 OBWJHBUJPOBMMZ SFMFWBOU PCKFDUT PO UIF PUIFS 	+VMJBO FU BM�
 ����� .VMMBMMZ � .BHVJSF
 ����� 5SPJBOJ

FU BM�
 ����� "VHFS � .BHVJSF
 ����� #SBDDJ FU BM�
 ����� .BDEPOBME � $VMIBN
 ����� #BJOCSJEHF �

0MJWB
 ����
� 0WFSBMM
 UIFTF ୮ୢOEJOHT QPJOU UP B SJDIFS PSHBOJ[BUJPO UIBO TJNQMZ PCKFDU TJ[F BMPOF
 XIFSF

EJ୭GFSFOU CSBJO SFHJPOT NBZ CF TFOTJUJWF UP TJ[F BOE PUIFS GBDUPST GPS EJ୭GFSFOU SFBTPOT�

'PS FYBNQMF
 BMPOH MBUFSBM 05$ BOE NJEEMF UFNQPSBM HZSVT
 UIFSF JT B NPTBJD PG QBSUJBMMZ PWFSMBQ�

QJOH SFHJPOT XIPTF SFTQPOTF NBHOJUVEFT BSF QSFEJDUFE CZ B SBOHF PG SFMBUFE GBDUPST
 GSPN NPSF QSJN�

JUJWF PCKFDU TIBQF 	(SJMM�4QFDUPS � 8FJOFS
 ����

 UP SFBM�XPSME TJ[F 	,POLMF � 0MJWB
 ����C� +VMJBO

FU BM�
 ����

 UP UPPMT BOE PUIFS PCKFDUT UIBU BSF NBOJQVMBUFE CZ UIF IBOET 	#SBDDJ FU BM�
 ����� .BDEPO�

BME � $VMIBN
 ����� .SVD[FL FU BM�
 ����� -FXJT
 ����
� 5IFTF SFHJPOT BSF BMTP BEKBDFOU UP NPUJPO�

TFMFDUJWF DPSUFY BOE CPEZ�QSFGFSSJOH SFHJPOT 	(SJMM�4QFDUPS � 8FJOFS
 ����

 JODMVEJOH B SFHJPO UIBU

KPJOUMZ SFTQPOET UP CPUI UPPMT BOE IBOET
 TQBOOJOH UIF BOJNBUF�JOBOJNBUF EJWJEF 	#SBDDJ � 1FFMFO


����
� 8IJMF UIF OVNCFS PG SFHJPOT BOE FYBDU GVODUJPOBM EJWJTJPOT BMPOH UIJT DPSUFY BSF TUJMM CFJOH DMBS�

J୮ୢFE
 GSPN PVS SFTVMUT BOE UIFTF PUIFST
 JU JT DMFBS UIBU UIFTF SFHJPOT BSF NPTU IJHIMZ SFMBUFE UP TNBMM


NPWBCMF
 BDUJPOBCMF JUFNT�

"MPOH WFOUSPNFEJBM 05$
 XIFSF TDFOF�QSFGFSSJOH 11" JT MPDBUFE
 UIFSF BSF OPX B OVNCFS PG DPO�

WFSHJOH SFTVMUT DIBSBDUFSJ[JOH XIBU EJNFOTJPOT BSF CFTU BTTPDJBUFE XJUI SFTQPOTFT UP JTPMBUFE PCKFDUT�

5IFTF DPMMFDUJWF GBDUPST JODMVEF UIF EFHSFF UP XIJDI UIF PCKFDU JOWPLFT B MPDBM USJEJNFOTJPOBM TQBDF
 JUT

TJ[F
 JUT UFOEFODZ UP TUBZ ୮ୢYFE JO UIF XPSME
 BOE DBO CF HFOFSBMMZ TVNNBSJ[FE CZ BO PWFSBSDIJOH DPO�

��



TUSVDU PG TUBCMF TQBUJBM QSPQFSUJFT BOE MBOENBSL TVJUBCJMJUZ 	5SPJBOJ FU BM�
 ����� .VMMBMMZ � .BHVJSF


����� +VMJBO FU BM�
 ����� "VHFS � .BHVJSF
 ����� &QTUFJO
 ����
� 8IJMF UIFTF TUVEJFT FYBNJOJOH 11"

SFTQPOTFT EJ୭GFS JO UIFJS TUJNVMVT TFUT
 EFTJHOT
 BOE FWFO NPEF PG QSFTFOUBUJPO 	F�H� QJDUVSFT
 NFOUBM

JNBHFSZ

 UIFZ BMM MFWFSBHF DPOEJUJPO�SJDI EFTJHOT BOE GBDUPS BOBMZTFT UP DIBSBDUFSJ[F UIF DPO୮ୢHVSBUJPO

PG SFMBUFE PCKFDU QSPQFSUJFT� 8IJMF PVS PCTFSWBUJPO PG B SPMF PG TQBUJBM TUBCJMJUZ JO 1)$ DBOOPU JO JTPMB�

UJPO MFBE UP TUSPOH JOGFSFODFT
 HJWFO UIBU JU JT UIF QSPEVDU PG B QPTU IPD BOBMZTJT
 JU KPJOT UIJT DPMMFDUJPO

PG TUVEJFT
 BEEJOH UP UIF EJWFSTJUZ PG TUJNVMVT TFUT BOE OFVSPJNBHJOH EFTJHOT UIBU TIPX DPOWFSHJOH

FWJEFODF UIBU TJ[F BOE QPTJUJPO ୮ୢYFEOFTT CFTU FYQMBJO UIF PCKFDU SFTQPOTFT JO UIJT SFHJPO�

0VS SFTVMUT
 KPJOUMZ XJUI UIFTF DPMMFDUJPOT PG TUVEJFT
 TVHHFTU UIBU B EJWJTJPO CBTFE PO NBOJQVMBCJM�

JUZ GPS TNBMM PCKFDUT BOE TUBCJMJUZ GPS MBSHF PCKFDUT JT GVOEBNFOUBM JO UIF PSHBOJ[BUJPO PG JOBOJNBUF PC�

KFDU SFTQPOTFT� 'VSUIFS
 UIFZ JOUSPEVDF B NFUIPEPMPHJDBM JNQMJDBUJPO GPS IJHI�MFWFM WJTJPO SFTFBSDI
 JO

XIJDI UIF BJN JT OPU UP ୮ୢOE UIF TJOHMF CFTU IJHI�MFWFM EFTDSJQUJWF QSPQFSUZ UP FYQMBJO OFVSBM SFTQPOTFT


CVU JOTUFBE UP VOEFSTUBOE UIF OBUVSF PG UIF DPMMFDUJWF GBDUPST UIBU DBQUVSF UIF DPNQMFYJUZ PG B SFHJPOؠT

SFTQPOTFT�

����� 8঑ঊঝ ঍ছ঒ট঎জ ঝ঑঒জ ঘঋও঎ঌঝ ঘছঐঊগ঒ণঊঝ঒ঘগ 

8IZ JT JU JNQPSUBOU UP EJTDPWFS UIF TVJUF PG IJHI�MFWFM EJNFOTJPOT UIBU EFTDSJCFT B SFHJPOT SFTQPOTF 

5P EJTDVTT UIJT
 XF XBOU UP DMBSJGZ UIF EJ୭GFSFODF CFUXFFO VOEFSTUBOEJOH XIJDI QSPQFSUJFT PG B TUJNV�

MVT MFBE UP B QBSUJDVMBS OFVSBM UVOJOH؜UIBU JT
 XIBU JT CFJOH DPNQVUFE CZ B OFVSBM QPQVMBUJPO؜BOE

VOEFSTUBOEJOH UIF EFFQFS RVFTUJPO PG XIZ XF IBWF UIJT QBSUJDVMBS UVOJOH UP CFHJO XJUI؜UIBU JT
 XIZ

JT UIJT OFVSBM QPQVMBUJPO UVOFE UP UIFTF GFBUVSFT BOE OPU PUIFST�

8JUI SFHBSE UP UIF OBUVSF PG GFBUVSF UVOJOH JO PDDJQJUPUFNQPSBM DPSUFY
 UIFSF JT HPPE FWJEFODF UIBU

MPX� BOE NJE�MFWFM WJTVBM GFBUVSFT TVDI BT DVSWBUVSF BOE UFYUVSF DPNQSJTF B SFMBUJWFMZ TUSPOH DPNQP�

OFOU PG UIF UVOJOH
 XJUI TVQQPSU GSPNOFVSPJNBHJOH 	"OESFXT FU BM�
 �����3BKJNFIS FU BM�
 ����� #SBDDJ

�0Q EF #FFDL
 ����� -POH FU BM�
 ����
� 5IFTF ୮ୢOEJOHT QPJOU UP B CBTJD SPMF PG WJTVBM JOQVU JO TIBQJOH

��



UIF SFQSFTFOUBUJPOBM TQBDF JO PDDJQJUPUFNQPSBM DPSUFY� $POTJTUFOU XJUI UIJT BDDPVOU
 SFDFOU FWJEFODF

JOEJDBUFT UIBU OFVSBM SFTQPOTF TUSVDUVSF JT WFSZ XFMM QSFEJDUFE BOE NPEFMFE XJUI EFFQ DPOWPMVUJPOBM

OFVSBM OFUXPSLT 	(¼§M¼� WBO(FSWFO
 ����� ,IBMJHI�3B[BWJ�,SJFHFTLPSUF
 ����� :BNJOT FU BM�
 �����

,VCJMJVT FU BM�
 ����

 XIFSF GFBUVSF UVOJOH SF୯୳FDUT JODSFBTJOHMZ JOUSJDBUF DPNCJOBUJPOT PG JNBHFT TUBUJT�

UJDT� )PXFWFS
 UIF BOTXFS XF HBJO BU UIJT MFWFM JT UIF QSPEVDU PG XFJHIUJOH UIPVTBOET PG NPEFM QBSBN�

FUFST
 XIJDI NBZ OPU CF BT TBUJTGZJOH PS JOGPSNBUJWF BU B IJHIFS MFWFM BOE GPS CSPBEFS UIFPSJFT�

*O DPOUSBTU
 XF TVHHFTU UIBU DIBSBDUFSJ[JOH UIF GFBUVSF UVOJOH BU BNPSF DPHOJUJWF MFWFM
 BT XF EP IFSF

JO UFSNT PG NBOJQVMBCJMJUZ BOE TQBUJBM TUBCJMJUZ
 TFSWFT B CSPBEFS UIFPSFUJDBM SPMF CZ QSPWJEJOH TVHHFT�

UJWF FWJEFODF UPXBSET UIF EFFQFS RVFTUJPO PG XIZ XF IBWF UIJT TQFDJ୮ୢD UVOJOH� *O UIJT BQQSPBDI XF

BTL� XIBU BSF UIF IJHI�MFWFM EFTDSJQUPST UIBU HJWF BO JOUVJUJWF TFOTF PG UIF 	NJE�MFWFM TIBQF
 QSPQFSUJFT

FODPEFE CZ EJ୭GFSFOU OFVSBM QPQVMBUJPOT 8JUI PVS SFTVMUT
 XF BSF OPU USZJOH UP DMBJN UIBU NBOJQVMB�

CJMJUZ
 TUBCJMJUZ BOE TJ[F BSF DPEFE JO TNBMM� BOE MBSHF�PCKFDU SFHJPOT BU B IJHI�MFWFM
 UIBU JT
 JOEFQFOEFOU

PG TIBQF PS WJTVBM JOGPSNBUJPO� 3BUIFS
 XF QSPQPTF UIBU UIFTF XFMM�୮ୢUUJOH IJHI�MFWFM EFTDSJQUPST QSP�

WJEF FYQMBOBUPSZ WBMVF CZ TVHHFTUJOH UIBU QBSUJDVMBS SFHJPOT PG DPSUFY BSF SFBE�PVU GPS UIPTF IJHI�MFWFM

KVEHNFOUT� "OE
 NPSF QSPWPDBUJWFMZ
 UIFTF QSPQFSUJFT NBZ QMBZ B DBVTBM SPMF JO HVJEJOH UIF LJOET PG

TIBQF GFBUVSFT UIBU DPNF UP CF UVOFE JO TFSWJDF PG IJHI�MFWFM JOGPSNBUJPO BCPVU PCKFDUTؠ SFBM�XPSME TJ[F


UIFJS TUBCJMJUZ
 BOE UIFJS NBOJQVMBCJMJUZ�

��



��� .঎ঝ঑ঘ঍জ

����� 1ঊছঝ঒ঌ঒ঙঊগঝজ

'PS UIF G.3* FYQFSJNFOU
 �� IFBMUIZ BEVMUT XJUI OPSNBM PS DPSSFDUFE�UP�OPSNBM WJTJPO QBSUJDJQBUFE JO

B ��IPVS G.3* TFTTJPO 	BHF
 ����� ZFBST� �� GFNBMFT
� 5ISFF XFSF MBUFS SFNPWFE GPS FYDFTTJWF IFBENPWF�

NFOU
 BOE UIF SFNBJOJOH �� TVCKFDUT XFSF BOBMZ[FE� &BDI TVCKFDU HBWF JOGPSNFE DPOTFOU BDDPSEJOH UP

QSPDFEVSFT BQQSPWFE CZ UIF *OTUJUVUJPOBM 3FWJFX #PBSE BU UIF 6OJWFSTJUZ PG 5SFOUP�

'PS UIF POMJOF CFIBWJPSBM FYQFSJNFOUT
 SBUJOHT XFSF DPMMFDUFE GSPN ��� UPUBM QBSUJDJQBOUT 	��� TVC�

KFDUT GPS UIF TUJNVMVT TFU EFWFMPQNFOU BOE WBMJEBUJPO PWFS UIF EJNFOTJPOT PGNPUPS�SFMFWBODF <O����>


TJ[F <O����> BOE SFDPHOJUJPO <O����>� BOE �� TVCKFDUT GPS FBDI PG UIF EJNFOTJPOT PG NBOJQVMBCJMJUZ


TQBUJBM EF୮ୢOJUJPO
 QPTJUJPO WBSJBCJMJUZ
 NPUJPO�CBTFE JEFOUJUZ BOE JOUFSBDUJPO FOWFMPQF
�

����� 4ঝ঒খঞক঒

5IF TUJNVMVT TFU DPOTJTUFE PG JNBHFT GSPN �� PCKFDU DBUFHPSJFT
 XIFSF FBDI PCKFDU DBUFHPSZ CFMPOHFE

UP POF PG GPVS DPOEJUJPOT 	TNBMM NPUPS�SFMFWBOU
 TNBMM OPO�NPUPS�SFMFWBOU
 MBSHF NPUPS�SFMFWBOU BOE

MBSHF OPO�NPUPS�SFMFWBOU
 XJUI �� PCKFDU DBUFHPSJFT QFS DPOEJUJPO� &BDI PCKFDU DBUFHPSZ JODMVEFE JN�

BHFT PG TJY FYFNQMBST PG UIBU DBUFHPSZ
 GPS B UPUBM PG ��� QJDUVSFT JO UIF TUJNVMVT TFU 	'JHVSF �B
� &BDI

JNBHF EFQJDUFE BO JTPMBUFE PCKFDU PO B XIJUF CBDLHSPVOE
 BOE UIF JNBHF XBT TJ[FE UP ��� Y ��� QJYFMT

XJUI UIF PCKFDUؠT MPOHFTU BYJT SFBDIJOH UIF CPSEFS PG UIF JNBHF�

4UJNVMJ WBMJEBUJPO� 5P EFWFMPQ BOE WBMJEBUF UIF TUJNVMVT TFU
 XF QFSGPSNFE UISFF TFQBSBUF CFIBW�

JPSBM TUVEJFT VTJOH "NB[PO .FDIBOJDBM 5VSL PO BO JOJUJBM MBSHFS TFU PG �� PCKFDU DBUFHPSJFT QFS DPOEJ�

UJPO XJUI � VOJRVF FYFNQMBST GPS FBDI PCKFDU DBUFHPSZ 	��� UPUBM JNBHFT
� 0VS BJN XBT UP DPOTUSVDU

B TUJNVMVT TFU JO XIJDI JUFNT XFSF SFDPHOJ[BCMF
 BOE XIFSF UIF TJ[F BOE NPUPS�SFMFWBODF EJNFOTJPOT

XFSF CBMBODFE�

��



�� 3FDPHOJUJPO SBUJOHT� 0CTFSWFST XFSF QSFTFOUFE XJUI BO JUFN BOE SFQPSUFE XIFUIFS UIFZ XFSF

GBNJMJBS XJUI UIJT PCKFDU 	ZFT�OP

 BOE IPX FBTJMZ UIFZ SFDPHOJ[FE UIF PCKFDU PO B TDBMF GSPN �

	WFSZ IBSE UP SFDPHOJ[F
 UP � 	WFSZ FBTZ UP SFDPHOJ[F
�

�� .PUPS�SFMFWBODF SBUJOHT� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI BO JUFN BOE SBUFE UIF EFHSFF UP

XIJDI UIF PCKFDU NBEF UIFN UIJOL PG NPWJOH UIFJS IBOET PS PUIFS QBSUT PG UIFJS CPEZ
 VTJOH B

TDBMF GSPN � 	OPU BU BMM
 UP � 	WFSZ TUSPOHMZ
�

�� 4J[F 3BUJOHT� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI BO JUFN BOE KVEHFE UIF TJ[F PG BO PCKFDU BT UIFZ

XPVME FODPVOUFS JU JO FWFSZEBZ MJGF
 PO B TDBMF GSPN � UP �� 5P QSPWJEF B SFGFSFODF GPS UIF TDBMF


QJDUVSFT PG B XSJTUXBUDI 	TNBMM TJ[F

 B IJLJOH CBDLQBDL 	NFEJVN TJ[F
 BOE B CFE 	MBSHF TJ[F


XFSF QSPWJEFE CFTJEF UIF WBMVFT PG �
 � BOE � PO UIF TDBMF�

'PS BMM UISFF FYQFSJNFOUT
 FBDI QBSUJDJQBOU NBEF KVEHNFOUT GPS �� JUFNT 	� JUFNT GSPN FBDI PG UIF

GPVS DPOEJUJPOT
� 0OMZ POF FYFNQMBS GPS BO PCKFDU DBUFHPSZXBT QSFTFOUFE UP FBDI QBSUJDJQBOU� 3BUJOHT

XFSF PCUBJOFE GPS BMM ��� PCKFDUT DPNCJOJOH EBUB GSPN BMM QBSUJDJQBOUT
 TP UIBU FBDI JNBHF XBT SBUFE

CZ � PCTFSWFST BMPOH UIF NFBTVSFT PG TJ[F BOE NPUPS�SFMFWBODF BOE CZ � PCTFSWFST BMPOH UIF NFBTVSF

PG SFDPHOJUJPO�

*O PSEFS UP FMJNJOBUF UIPTF JUFNT UIBU XFSF MFBTU SFDPHOJ[BCMF
 XF ESPQQFE POF JUFN GSPN FBDI PC�

KFDU DBUFHPSZ CBTFE PO UIF GBNJMJBSJUZ TDPSF JO UIF SFDPHOJUJPO FYQFSJNFOU� 8F OFYU FMJNJOBUFE UXP

PCKFDU DBUFHPSJFT UIBU TDPSFE MPX JO GBNJMJBSJUZ JO PSEFS UP CBMBODF UIF SBUJOHT GSPN UIF PUIFS UXP FY�

QFSJNFOUT 	.PUPS�SFMFWBODF BOE 4J[F FYQFSJNFOUT
� 5IJT SFTVMUFE JO B OFX TUJNVMVT TFU XJUI �� PCKFDUT

QFS DPOEJUJPO 	�� UPUBM
 BOE � JUFNT QFS PCKFDU� "MM SFTVMUT BOE BOBMZTJT UIBU GPMMPX SFGFS UP UIJT OFX

TUJNVMVT TFU�

5P FOTVSF UIFTF GBDUPST XFSF CBMBODFE
 XF DPOEVDUFE TFWFSBM TUBUJTUJDBM UFTUT� "T FYQFDUFE
 NPUPS�

SFMFWBOU PCKFDUT IBE IJHIFS NPUPS�SFMFWBODF TDPSFT UIBO OPO�NPUPS�SFMFWBOU PCKFDUT 	U35 � �����
 Q �

�����

 BOE MBSHF PCKFDUT IBE IJHIFS TJ[F SBUJOHT UIBO TNBMM PCKFDUT 	U35 � �����
 Q � �����
� 'VSUIFS


��



MBSHF BOE TNBMM PCKFDUT EJE OPU EJ୭GFS JO UIFJS BWFSBHF NPUPS�SFMFWBODF TDPSFT 	U35 � ����
 Q�����
� 5IF

TBNF XBT USVF XIFO MPPLJOH TFQBSBUFMZ BU MBSHF NPUPS�SFMFWBOU BOE TNBMM NPUPS�SFMFWBOU PCKFDUT 	U17 �

����
 Q � ����

 BOE MBSHF OPO�NPUPS�SFMFWBOU BOE MBSHF OPO�NPUPS�SFMFWBOU PCKFDU DBUFHPSJFT 	U35 � ����


Q � ���
� 4JNJMBSMZ
 NPUPS�SFMFWBOU BOE OPO�NPUPS�SFMFWBOU PCKFDUT EJE OPU EJ୭GFS JO UIFJS BWFSBHF TJ[F

TDPSF 	U35 � �����
 Q � ���
 BOE OFJUIFS EJE MBSHF NPUPS�SFMFWBOU BOE MBSHF OPO�NPUPS�SFMFWBOU SFMFWBOU

PCKFDUT 	U17 � ����
 Q � ����

 OPS TNBMM NPUPS�SFMFWBOU BOE TNBMM OPO�NPUPS�SFMFWBOU PCKFDUT 	U17 �

�����
 Q � ���
�

����� *খঊঐ঎ "ঌહঞ঒জ঒ঝ঒ঘগ

*NBHJOH EBUB XFSF BDRVJSFE VTJOH B #JP4QJO .FE4QFD �5 TDBOOFS 	#SVLFS
 XJUI BO FJHIU�DIBOOFM

DPJM� 'VODUJPOBM EBUB XFSF PCUBJOFE XJUI BO FDIP�QMBOBS �% JNBHJOH TFRVFODF 	SFQFUJUJPO UJNF 53�

����NT� FDIP UJNF 5&� ��NT� ୯୳JQ BOHMF� ��z� TMJDF UIJDLOFTT� � NN� HBQ� ���� NN
 XJUI �Y� JO�QMBOF

SFTPMVUJPO BOE �� TMJDFT
� 7PMVNFT XFSF BDRVJSFE JO BTDFOEJOH JOUFSMFBWFE PSEFS PG TMJDF BDRVJTJUJPO�

����� &ডঙ঎ছ঒খ঎গঝঊক %঎জ঒ঐগ ঊগ঍ 4ঝঊঝ঒জঝ঒ঌঊক "গঊকঢজ঒জ

%঎জ঒ঐগ ঊগ঍ ঙছঘঌ঎঍ঞছ঎

%VSJOH UIF G.3* FYQFSJNFOU
 TVCKFDUT WJFXFE JNBHFT PG UIF TNBMM NPUPS�SFMFWBOU
 TNBMM OPO�NPUPS�

SFMFWBOU
 MBSHF NPUPS�SFMFWBOU
 MBSHF OPO�NPUPS�SFMFWBOU PCKFDUT JO B DMBTTJD CMPDLFE EFTJHO� *O FBDI

SVO
 TUJNVMJ GSPN FBDI PG UIF � DPOEJUJPOT XFSF QSFTFOUFE � UJNFT JO ��T TUJNVMVT CMPDLT
 XJUI � SFTU

CMPDLT PG ��T JOUFSTQFSTFE� *NBHFT XFSF FBDI QSFTFOUFE GPS ���NT XJUI B ���NT CMBOL CFUXFFO FBDI

TUJNVMVT� 'JYBUJPO CMPDLT BMTP BQQFBSFE BU UIF CFHJOOJOH BOE FOE PG FBDI SVO
 GPS � BOE �� TFDPOET

SFTQFDUJWFMZ� 1BSUJDJQBOUT XFSF JOTUSVDUFE UP NBJOUBJO ୮ୢYBUJPO BOE UP QSFTT B CVUUPO XIFO B SFE GSBNF

TVSSPVOEFE POF PG UIF PCKFDUT
 XIJDI IBQQFOFE PODF QFS CMPDL� 5IF GVMM FYQFSJNFOU DPOTJTUFE PG TJY

SVOT FBDI MBTUJOH � NJOVUFT BOE �� TFDPOET�

��



"EEJUJPOBMMZ
 XF BEEFE TVC�TUSVDUVSF JO FBDI TUJNVMVT CMPDL
 UP TVQQPSU NPSF FYQMPSBUPSZ BOBMZ�

TFT BCPVU UIF SFMBUJPOTIJQ CFUXFFO BMM �� PCKFDU DBUFHPSJFT 	TFF 'JHVSF �C
� 4QFDJ୮ୢDBMMZ
 FBDI TUJNVMVT

CMPDL XBT DPNQSJTFE PG �T NJOJ CMPDLT� *O FBDI NJOJ CMPDL
 GPVS EJ୭GFSFOU FYFNQMBST GSPN UIF TBNF

DBUFHPSZ XFSF TIPXO� 'PS FYBNQMF
 JO B ��T CMPDL PG MBSHF NPUPS�SFMFWBOU PCKFDUT
 B QBSUJDJQBOU XPVME

TFF � EJ୭GFSFOU DFMMPT
 GPMMPXFE CZ � EJ୭GFSFOU TXJOHT
 GPMMPXFE CZ � EJ୭GFSFOU QJOCBMM NBDIJOFT� 8JUIJO

FBDI SVO BMM �� PCKFDU DBUFHPSJFT XFSF QSFTFOUFE FYBDUMZ POF UJNF� 5IF TQFDJ୮ୢD � FYFNQMBST UIBU XFSF

EJTQMBZFE JO FBDI CMPDL XFSF SBOEPNMZ DIPTFOXJUIPVU SFQFUJUJPO GSPN UIF TFU PG � QPTTJCMF FYFNQMBST

GSPN UIBU PCKFDU DBUFHPSZ�

&BDI JNBHFXBT QSFTFOUFE JO JTPMBUJPO BU B � Y �z WJTVBM BOHMF� 4UJNVMVT QSFTFOUBUJPOXBT QFSGPSNFE

VTJOH UIF 1TZDIPQIZTJDT 5PPMCPY QBDLBHF 	#SBJOBSE
 ����
 JO ."5-"#�

'ঞগঌঝ঒ঘগঊক -ঘঌঊক঒ণ঎ছ

5ISFF JOEFQFOEFOU GVODUJPOBM MPDBMJ[FS SVOT XFSF QFSGPSNFE UP JEFOUJGZ DBUFHPSZ�TFMFDUJWF SFHJPOT�

5IFTF SVOT DPOTJTUFE PG B CMPDLFE EFTJHO
 JO XIJDI FBDI CMPDL JODMVEFE POF PG UIF GPMMPXJOH TUJNVMJ�

�
 PCKFDUT �
 TDSBNCMFE PCKFDUT �
 TDFOFT �
 CPEJFT �
 IBOET� &BDI SVO MBTUFE � NJOVUFT BOE �� TFDPOET


XJUI �� ��TFDPOE TUJNVMVT CMPDLT 	�� QFS DPOEJUJPO
 BOE UFO ��TFDPOE SFTU CMPDLT JOUFSTQFSTFE� *O

FBDI TUJNVMVT�CMPDL
 TJY EJ୭GFSFOU TUJNVMJ GSPN UIF TBNF DPOEJUJPO XFSF QSFTFOUFE
 XIFSF FBDI JNBHF

XBT TIPXO GPS ���NT GPMMPXFE CZ ���NT PG ୮ୢYBUJPO� "EEJUJPOBMMZ
 UIFSF XBT BO PSUIPHPOBM NPUJPO

NBOJQVMBUJPO� GPS FBDI PG UIF � TUJNVMVT DBUFHPSJFT
 JO IBMG PG UIF CMPDLT UIF PCKFDUXBT QSFTFOUFE BU UIF

DFOUFS PG UIF TDSFFO
 BOE JO UIF PUIFS IBMG UIF PCKFDU NPWFE GSPN UIF DFOUFS PVU JO POF PG � SBOEPNMZ

EJSFDUJPOT SBOEPNMZ� 0CTFSWFST XFSF JOTUSVDUFE UP NBJOUBJO ୮ୢYBUJPO UISPVHIPVU UIF FYQFSJNFOU BOE

QSFTT UIF CVUUPO XIFO BO FYBDU JNBHF SFQFBUFE CBDL UP CBDL�

5XP PG UIF �� TVCKFDUT QFSGPSNFE � FYQFSJNFOUBM SVOT 	JOTUFBE PG �
 BOE POMZ � -PDBMJ[FS SVOT 	JO�

TUFBE PG �
� %BUB GSPN UIF BMM FYQFSJNFOUBM SVOT GPS UIFTF TVCKFDUT XFSF VTFE GPS EBUB BOBMZTJT� %VF UP

B UFDIOJDBM FSSPS
 MPDBMJ[FS SVOT GPS POF PG UIFTF TVCKFDUT EJE OPU JODMVEF TDSBNCMFE PCKFDUT�

��



'PS UIF QVSQPTF PG UIF DVSSFOU QSPKFDU
 XF XFSF POMZ JOUFSFTUFE JO JEFOUJGZJOH DBUFHPSZ�TFMFDUJWF SF�

HJPOT-BUFSBM0DDJQJUBM $PNQMFY 	-0$�0CKFDUT � 4DSBNCMF
 	(SJMM�4QFDUPS
 ����

 UIF 1BSBIJQQPDBN�

QBM 1MBDF "SFB 	11"� 4DFOFT � 0CKFDUT
 	&QTUFJO � ,BOXJTIFS
 ����
 BOE UIF 0DDJQJUBM 1MBDF "SFB

	01"� 4DFOFT � 0CKFDUT
 	%JMLT FU BM�
 ����
� 8F XFSF OPU BCMF UP MPDBMJ[F BSFB -0$ JO UIF TVCKFDU GPS

XIPN UIF TDSBNCMFE PCKFDUT DPOEJUJPO XBT MBDLJOH� 5P DPNQBSF UIF DPPSEJOBUFT PG PVS DPOUSBTUT PG

JOUFSFTU XJUI UIF MPDBUJPO PG XFMM�LOPXO DBUFHPSZ�TFMFDUJWF SFHJPOT
 XF BMTP MPDBMJ[FE FYUSBTUSJBUF CPEZ

BSFB 	&#"� %PXOJOH FU BM�
 ����
 BOE UIF IBOE�TFMFDUJWF BSFB 	#SBDDJ FU BM�
 ����
�

এ.3* %ঊঝঊ "গঊকঢজ঒জ

'VODUJPOBM EBUB XFSF BOBMZ[FE VTJOH 41.�� BOE CTQNWJFX SVOOJOH PO."5-"# 	����C BOE ����B
�

3FTVMUT XFSF EJTQMBZFE XJUI $BSFU 	7BO &TTFO FU BM�
 ����
 GPS CSBJO NBQT BOE HHQMPU� 	8JDLIBN �

$IBOH
 ����
 JO 34UVEJP GPS CBS QMPUT BOE TDBUUFSQMPUT�

5IF SBX GVODUJPOBM JNBHFT XFSF TVCNJUUFE UP QSFQSPDFTTJOH
 XIFSF UIF ୮ୢSTU � WPMVNFT XFSF EJT�

DBSEFE GSPN FBDI SVO
 TMJDF TDBO�UJNF DPSSFDUJPO XBT QFSGPSNFE
 GPMMPXFE CZ �% NPUJPO DPSSFDUJPO


OPSNBMJ[BUJPO BOE TQBUJBM TNPPUIJOH 	�NN'8).LFSOFM
� %BUB XFSFNPEFMFE VTJOH TUBOEBSE HFO�

FSBM MJOFBS NPEFMT 	(-.
� 5IF ୮ୢSTU (-. JODMVEFE SFHSFTTPST GPS FBDI PG UIF GPVS NBJO DPOEJUJPOT


XJUI SVO SFHSFTTPST BOENPUJPO DPSSFDUJPO QBSBNFUFST JODMVEFE BT OVJTBODF GBDUPST� 5IF TFDPOE(-.

NPEFMFE FBDI PCKFDU DBUFHPSZ BT B TFQBSBUF DPOEJUJPO GPS B UPUBM PG �� SFHSFTTPST
 XJUI SVO SFHSFTTPST

BOE NPUJPO DPSSFDUJPO QBSBNFUFST JODMVEFE BT OVJTBODF GBDUPST�

3঎ঐ঒ঘগজ�ঘএ�঒গঝ঎ছ঎জঝ জ঎ক঎ঌঝ঒ঘগ

8F DSFBUFE PVS 30*T VUJMJ[JOH B TFQBSBUF TFU PG SVOT GSPN UIF POFT XF VTFE GPS EBUB�BOBMZTJT� 4QIFSJDBM

30*T XFSF EF୮ୢOFE BSPVOE UIF JOEJWJEVBM QFBLT PG BDUJWBUJPO GPS UIF XIPMF�CSBJO TJ[F DPOUSBTU 4NBMM

� -BSHF 	DPMMBQTJOH PWFS NPUPS�SFMFWBODF
 GSPN UXP FYQFSJNFOUBM SVOT� 6OJWBSJBUF SFTQPOTFT XFSF

��



FYUSBDUFE GSPN UIF SFNBJOJOH FYQFSJNFOUBM SVOT GPS TJ[F BOENPUPS�SFMFWBODF DPOEJUJPOT� 5IFTF 30*T

XFSF EF୮ୢOFE XJUI BO ��NN TQIFSF 	��� WPYFMT
 DFOUFSFE BSPVOE UIF QFBL QPTJUJWF BOE OFHBUJWF WPYFMT

JO JOEJWJEVBM TVCKFDUT
 BOE UIFO JOUFSTFDUFE XJUI JOEJWJEVBM XIPMF�CSBJO HSBZ NBUUFS NBTLT�

5IF TFMFDUFE QFBLT BSF SFGFSSFE UP GPMMPXJOH UIF DPOWFOUJPOT PG ,POLMF � 0MJWB 	����C
 BOE JO�

DMVEFE TNBMM�PCKFDU QSFGFSSJOH CJMBUFSBM JOGFSJPS UFNQPSBM HZSVT 	4NBMM�*5(
 MFG୴ IFNJTQIFSF <-)>

O���
 SJHIU IFNJTQIFSF <3)> O���

 BOE MBSHF�PCKFDU QSFGFSSJOH CJMBUFSBM 1)$ 	-BSHF�1)$
 -)O���


3) O���
� "G୴FS JOUFSTFDUJOH UIF ��NN 30* TQIFSF XJUI FBDI TVCKFDUTؠ HSBZ�NBUUFS NBTL
 UIF 30*T

TMJHIUMZ WBSJFE JO TJ[F BDSPTT TVCKFDUT� "G୴FS JOUFSTFDUJPO
 UIF BWFSBHF TJ[F XBT ��� WPYFMT GPS 4NBMM�*5(

BOE ��� WPYFMT GPS -BSHF�1)$�

8F GVSUIFS JEFOUJGZ MBSHF�PCKFDU QSFGFSSJOH 504 	-BSHF�504
 EPSTBMMZ CBTFE PO UIF TJ[F DPOUSBTU


BOE B TFSJFT PG DBUFHPSZ�TFMFDUJWF SFHJPOT VTJOH UIF 'VODUJPOBM -PDBMJ[FS SVOT� 5IF SFHJPOT JEFOUJ୮ୢFE

XJUI UIF-PDBMJ[FSXFSF PCKFDU�TFMFDUJWF MBUFSBM PDDJQJUPUFNQPSBM DPSUFY 	-0$

 TDFOF�TFMFDUJWF QBSBIJQ�

QPDBNQBM QMBDF BSFB 	11"

 BOE TDFOF�TFMFDUJWF PDDJQJUBM�QMBDF BSFB 	01"
� "OBMZTJT BOE SFTVMUT GPS

-BSHF�504 BOE UIF DBUFHPSZ�TFMFDUJWF 30*T BSF SFQPSUFE JO UIF "QQFOEJY "�

7ঘড঎ক খঊজঔ

8F QSPEVDFE B NBTL PG UIF NPTU SFMJBCMF PCKFDU�TFMFDUJWF WPYFMT JO PDDJQJUBM
 UFNQPSBM BOE QBSJFUBM SF�

HJPOT VTJOH UIF SFMJBCJMJUZ�CBTFE WPYFM TFMFDUJPONFUIPE GPS DPOEJUJPO�SJDI EFTJHOT 	5BSIBO�,POLMF


����
� 5P DPNQVUF UIF SFMJBCJMJUZ NBQT
 BWFSBHF CFUB WBMVFT GPS PEE BOE FWFO SVOT XFSF TFQBSBUFE JO

UXP HSPVQT BOE DPSSFMBUFE GPS FBDI WPYFM UIBU XBT JODMVEFEXJUIJO UIF HSBZNBUUFS� 5P FTUBCMJTI B SFMJB�

CJMJUZ UISFTIPME
 XF UIFO DPSSFMBUFE UIF QBUUFSOT GPS UIF TBNF PCKFDU DBUFHPSZ BU EJ୭GFSFOU UISFTIPMEJOH

MFWFMT BOE QJDLFE UIF UISFTIPME BU XIJDI UIF BWFSBHF DPSSFMBUJPO BDSPTT DPOEJUJPOT QMBUFBVFE
 XIJDI JO

UIJT DBTF XBT S � ����� 8F UIFO QSPEVDFE B NBTL GSPN UIF SFMJBCJMJUZ NBQ BU UIJT WBMVF�

��



8঑ঘক঎�ঋছঊ঒গ ঌঘগওঞগঌঝ঒ঘগ ঊগঊকঢজ঒জ

5P FYQMPSF UIF TJ[F PSHBOJ[BUJPO BDSPTT NPUPS�SFMFWBODF
 XF QFSGPSNFE B SBOEPN�F୭GFDUT DPOKVODUJPO

BOBMZTJT BU UIF JOEJWJEVBM MFWFM CFUXFFO TNBMM NPUPS�SFMFWBOU � MBSHF NPUPS�SFMFWBOU BOE TNBMM OPO�

NPUPS�SFMFWBOU � MBSHF OPO�NPUPS�SFMFWBOU� 5IF DPOKVODUJPO BOBMZTJT CFUXFFO UXP DPOUSBTU NBQT
 B

OFX NBQ JT QSPEVDFE JO XIJDI UIF XFJHIUFE ̒�WBMVF
 DPSSFTQPOEJOH UP UIF TNBMMFTU U�WBMVF CFUXFFO

UIF UXP DPOUSBTU NBQT
 JT BTTJHOFE UP UIF DPSSFTQPOEJOH WPYFM� 5IJT SFTVMUFE JO FJHIUFFO DPOKVODUJPO

NBQT 	POF GPS FBDI QBSUJDJQBOU
 XIJDI XFSF UIFO TVCNJUUFE UP B POF�TBNQMF U�UFTU
 BOE UIF SFTVMUJOH

U�WBMVFT XFSF BTTJHOFE UP UIF DPSSFTQPOEJOH WPYFMT PO B OFX NBQ� 5IF WPYFMT XJUI IJHIFTU WBMVF JO

UIFTF OFX U�NBQT BSF UIPTF UIBU BSF TUSPOHMZ BDUJWBUFE PS EFBDUJWBUFE CZ CPUI DPOUSBTUT JONPTU TVCKFDUT�

5IF SFTVMUJOH NBQT XFSF UISFTIPMEFE XJUI '%3 R � ����� 4JNJMBSMZ
 UP FYQMPSF UIF NPUPS�SFMFWBODF

PSHBOJ[BUJPO BDSPTT TJ[F
 XF QFSGPSNFE UIF TBNF BOBMZTJT CVU DPOTJEFSJOH TNBMM NPUPS�SFMFWBOU � TNBMM

OPO�NPUPS�SFMFWBOU BOE MBSHF NPUPS�SFMFWBOU � MBSHF OPO�NPUPS�SFMFWBOU DPOUSBTUT�

5ঢঙ঒ঌঊক�"ঝঢঙ঒ঌঊক ঌঘগঝছঊজঝ ঊগঊকঢজ঒জ

5P GVSUIFS FYQMPSF UIF SFMBUJPOTIJQ CFUXFFO TJ[F BOE NPUPS�SFMFWBODF
 XF DPNQBSFE NBQT CFUXFFO

UXP DPOUSBTUT� B UZQJDBM DPOUSBTU <TNBMMNPUPS�SFMFWBOU � MBSHF OPO�NPUPS�SFMFWBOU>
 XIJDI GPMMPXT UIF

SFBM�XPSME DPWBSJBUJPO PG TNBMM PCKFDUT CFJOH NPSF NPUPS�SFMFWBOU UIBO MBSHF PCKFDUT� BOE BO BUZQJDBM

DPOUSBTU <TNBMM OPO�NPUPS�SFMFWBOU � MBSHF NPUPS�SFMFWBOU>� *OEJWJEVBM NBQT GPS FBDI DPOUSBTU XFSF

TVCNJUUFE UP B TFDPOE�MFWFM BOBMZTJT UP PCUBJO B HSPVQ NBQ
 XIJDI XBT '%3�UISFTIPMEFE BU R������

5P BTTFTT UIF SFMJBCJMJUZ PG UIF UXP DPOUSBTUT
 XF GVSUIFS QSPEVDFE JOEJWJEVBMNBQT GPS FBDI DPOUSBTU

TFQBSBUFMZ GPS PEE BOE FWFO SVOT BOE DPSSFMBUFE UIFN� 8F UIFO TVCNJUUFE JOEJWJEVBM DPSSFMBUJPOT GPS

UIF UXP TFQBSBUF DPOUSBTUT UP B U�UFTU UP BTTFTT XIFUIFS UIFSF XBT B TJHOJ୮ୢDBOU EJ୭GFSFOU JO SFMJBCJMJUZ

CFUXFFO UIF NBQT QSPEVDFE CZ UIF UXP DPOUSBTUT�

��



����� &ডঙকঘছঊঝঘছঢ "গঊকঢজ঒জ
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3BUJOHT GPS UIF �� PCKFDUT JO PVS EBUBTFU XFSF DPMMFDUFE PO B TFSJFT PG PUIFS EJNFOTJPOT UP JEFOUJGZ UIF

POFT UIBU XFSF CFTU BTTPDJBUFE XJUI UIF SFTQPOTF QSP୮ୢMFT PG PVS 30*T� "MM TUVEJFT XFSF DPOEVDUFE PO

"NB[PO .FDIBOJDBM 5VSL XJUI �� KVEHNFOUT QFS PCKFDU DBUFHPSZ� &BDI PG UIF �� TVCKFDUT SBUFE POF

FYFNQMBS PG FBDI PG UIF �� PCKFDU DBUFHPSJFT
 XJUI TJY TVCKFDUT SBUJOH UIF TBNF FYFNQMBST XJUIJO FBDI

DBUFHPSZ� 4VCKFDUT XFSF OPU QSFTFOUFE XJUI UXP FYFNQMBST GSPN UIF TBNF DBUFHPSZ� 5IF GPMMPXJOH

PCKFDU QSPQFSUJFT XFSF SBUFE�

ا .BOJQVMBCJMJUZ� .BOJQVMBCJMJUZ USBDLT UIF EFHSFF UP XIJDI IBOE�JOUFSBDUJPOT XJUI PCKFDUT BSF

QSPNJOFOU� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI BO JUFN BOE SBUFE UIF EFHSFF UP XIJDI UIF PCKFDU

NBEF UIFNUIJOLPGNPWJOH UIFJS IBOET
 VTJOH B TDBMF GSPN � 	OPU BU BMM
 UP � 	WFSZ TUSPOHMZ
� 5IF

RVFTUJPO BTLFE UP QBSUJDJQBOUT XBT WFSZ TJNJMBS UP UIF POF QPTFE UP DPMMFDU UIF NPUPS�SFMFWBODF

EJNFOTJPO
 CVU IFSFXF GPDVT PO BDUJPOT QFSGPSNFEXJUI UIF IBOET SBUIFS UIBOXJUI PUIFS QBSUT

PG UIF CPEZ�

ا .PUJPO�CBTFE *EFOUJUZ� 5IF EFHSFF UP XIJDI BO PCKFDUؠT QBSUT BSF FYQFDUFE UPNPWF BOE DIBOHF

QPTJUJPO NJHIU CF B SFMFWBOU QSPQFSUZ GPS SFQSFTFOUJOH PCKFDUT� 4VCKFDUT XFSF BTLFE UP SBUF PO

B TDBMF GSPN � UP � UIF EFHSFF UP XIJDI NPUJPO JT JNQPSUBOU JO EFUFSNJOJOH UIF JEFOUJUZ PG UIF

PCKFDU�

ا 4QBUJBM %F୮ୢOJUJPO� 5IJT QSPQFSUZ JT EF୮ୢOFE BT UIFآ EFHSFF UP XIJDI PCKFDUT FWPLF B TFOTF PG

TVSSPVOEJOH TQBDFأ 	.VMMBMMZ � .BHVJSF
 ����
� 4VCKFDUT XFSF BTLFE UP SBUF PO B TDBMF GSPN �

UP � UIF EFHSFF UP XIJDI B CBDLHSPVOE JT FWPLFE XIFO MPPLJOH BU B TQFDJ୮ୢD PCKFDU�

ا 1PTJUJPO 7BSJBCJMJUZ� 0CKFDUT DBO CF NPSF PS MFTT MJLFMZ UP DIBOHF MPDBUJPO JO UIF FOWJSPONFOU

��



	J�F�
 B DBS JT NPSF MJLFMZ UP DIBOHF MPDBUJPO UIBO B TXJOH
� 4VCKFDUT XFSF BTLFE UP SBUF PO B TDBMF

GSPN � UP � UIF EFHSFF UP XIJDI BO PCKFDU JT MJLFMZ UP DIBOHF QPTJUJPO JO FWFSZEBZ MJGF�

ا *OUFSBDUJPO &OWFMPQF� OUFSBDUJPO*آ FOWFMPQFأ XBT PQFSBUJPOBMJ[FE BT B NFBTVSF PG UIF BNPVOU

PG TQBDF OFFEFE UP JOUFSBDU XJUI UIF PCKFDU 	F�H�
 B IBNCVSHFS OFFET UP CF NBOJQVMBUFE XJUI

UXP IBOET UIBU DPWFS JUT XIPMF TVSGBDF
 UIVT JU IBT B MBSHFS JOUFSBDUJPO FOWFMPQF UIBO B DP୭GFF

NVH XIJDI KVTU OFFET POF IBOE PO JUT IBOEMF UP CF NBOJQVMBUFE

 GPMMPXJOH #BJOCSJEHF FU BM�

	#BJOCSJEHF � 0MJWB
 ����
� 4VCKFDUT IBE UP KVEHF PO B TDBMF GSPN � UP � IPX NBOZ IBOET BSF

PG୴FO VTFE XIFO JOUFSBDUJOH XJUI BO PCKFDU�

1ঊ঒ছঠ঒জ঎ ঌঘছছ঎কঊঝ঒ঘগজ

8F DPNQBSFE UIF TJNJMBSJUZ BDSPTT PVS TFWFOEJNFOTJPOT 	TJ[F
NPUPS�SFMFWBODF BOE UIF BEEJUJPOBM POFT

DPMMFDUFE QPTU IPD

 BOE UIF SFMJBCJMJUZ PG FBDI PG UIF SBUFE EJNFOTJPOT
 JO UIF GPMMPXJOH XBZ� 'JSTU


XF EJWJEFE TVCKFDUT JOUP UXP HSPVQT BOE DPNQVUFE UIF NFBO SBUJOH GPS FBDI HSPVQ BOE FBDI PCKFDU

DBUFHPSZ TFQBSBUFMZ GPS FBDI EJNFOTJPO
 SFTVMUJOH JO UXP HSPVQ WFDUPST PG �� NFBO SBUJOHT GPS FBDI

EJNFOTJPO� 5P DPNQVUF UIF SFMJBCJMJUZ PG B EJNFOTJPO
 XF DPSSFMBUFE UIF UXP HSPVQ WFDUPST XJUI FBDI

PUIFS� 5P DPNQVUF UIF DPSSFMBUJPO CFUXFFO UXP EJ୭GFSFOU EJNFOTJPOT
 XF DPSSFMBUFE FBDI EJNFOTJPOؠT

HSPVQ WFDUPST XJUI UIF PUIFS EJNFOTJPOؠT HSPVQ WFDUPST
 BOE BWFSBHFE BDSPTT UIF GPVS DPNCJOBUJPOT�

'ঊঌঝঘছ "গঊকঢজ঒জ

5P VOEFSTUBOE IPX PVS DSJUJDBM EJNFOTJPOT PG TJ[F BOE NPUPS�SFMFWBODF SFMBUFE UP UIF WBSJFUZ PG TUJN�

VMVT QSPQFSUJFT GSPN UIF TVCTFRVFOU TUJNVMVT OPSNJOH TUVEJFT
 XF DPOEVDUFE B NBYJNVN�MJLFMJIPPE

GBDUPS BOBMZTJT PO BMM TFWFO EJNFOTJPOT 	TJ[F
 NPUPS�SFMFWBODF
 NBOJQVMBCJMJUZ
 NPUJPO�CBTFE JEFOUJUZ


TQBUJBM EF୮ୢOJUJPO
 QPTJUJPO WBSJBCJMJUZ BOE JOUFSBDUJPO FOWFMPQF
 XJUI B أWBSJNBYآ SPUBUJPO PG UIF DPFG�

୮ୢDJFOUT� 5IJT GBDUPS BOBMZTJT XBT JNQMFNFOUFEXJUI UIF GBDUBOBM GVODUJPO JO3� 5P EFUFSNJOF UIF OVN�

��



CFS PG NFBOJOHGVM GBDUPST UP FYUSBDU GSPN PVS EJNFOTJPOT
 XF QFSGPSNFE B أQBSBMMFMآ BOBMZTJT 	)PSO


����
� 5IJT QSPDFEVSF JOWPMWFT HFOFSBUJOH SBOEPNEBUB BOE TVCNJUUJOH UIFN UP UIF TBNF GBDUPS BOBMZ�

TJT
 JUFSBUFE ���� UJNFT� 5IF BWFSBHF PG UIF FJHFOWBMVFT SFTVMUJOH GSPN UIF QBSBMMFM SBOEPN�EBUB GBDUPS

BOBMZTFT JT UIFO DPNQBSFE UP UIF GBDUPST GSPN UIF PCTFSWFE EBUB� JG UIF BWFSBHF FJHFOWBMVFT GSPN UIF

QBSBMMFM GBDUPS JT TNBMMFS UIBO UIF POF GSPN UIF EBUB GBDUPS
 UIFO UIF EBUB GBDUPS JT LFQU� 5IJT QSPDFEVSF

XBT JNQMFNFOUFE XJUI UIF GB�QBSBMMFM GVODUJPO JO 3� 5IF UISFF SFTVMUJOH GBDUPST DBO CF TVNNBSJ[FE BT

SFMBUJOH UP SFBM�XPSME TJ[F BOE DPOUFYU 	Gsize

NBOJQVMBCJMJUZ 	Gmanip
 BOEEFHSFF PGNPWFNFOU 	Gstability
�

'PS UIF GPMMPXJOH 30* BOE TFBSDIMJHIU BOBMZTFT
 GPS FBTF PG JOUFSQSFUBUJPO
 XF ୯୳JQQFE UIF EJSFDUJPO

PG Gstability TP BT UP QPTJUJWFMZ DPSSFMBUF XJUI EFHSFF PG TUBCJMJUZ�

30* ঊগঊকঢজ঒জ ঠ঒ঝ঑ 'ঊঌঝঘছজ ঊজ ঙছ঎঍঒ঌঝঘছজ

'PMMPXJOH UIF GBDUPS BOBMZTJT PO UIF CFIBWJPSBM SBUJOHT PG UIF PCKFDUT
 XF QFSGPSNFE B MJOFBS NPEFM

BOBMZTJT UP QSFEJDU UIF TJ[F 30*T SFTQPOTFT GSPN UIF SFTVMUJOH GBDUPS TDPSFT BOE UIFJS JOUFSBDUJPOT� 5P

FTUJNBUF UIF SFTQPOTF QSP୮ୢMF PG FBDI 30*
 CFUB XFJHIUT GPS FBDI PG UIF �� PCKFDU DBUFHPSJFT XFSF FY�

USBDUFE GSPN UIF (-.T PG UIF NBJO FYQFSJNFOU SVOT 	XIJDI XFSF OPU VTFE UP QSPEVDF UIF 30*T
�

5IFTF CFUBT XFSF BWFSBHFE BDSPTT WPYFMT
 SFTVMUJOH JO B WFDUPS PG �� WBMVFT SF୯୳FDUJOH UIF 30*T PWFSBMM

SFTQPOTF BDUJWBUJPO UP FBDI DBUFHPSZ� 5IFTF 30* BDUJWBUJPO QSP୮ୢMFT XFSF DPNQVUFE GPS FBDI TVCKFDU

VTJOH TVCKFDU�TQFDJ୮ୢD 30*T BOE (-.T�

8F OFYU TPVHIU UP FYQMBJO UIFTF 30* BDUJWBUJPO QSP୮ୢMFT VTJOH UIF GBDUPST GSPN UIF GBDUPS BOBMZTJT

BCPWF BOE B MJOFBS NPEFMJOH BQQSPBDI� "MM MJOFBS NPEFMT UP QSFEJDU BO 30* BDUJWBUJPO XFSF JNQMF�

NFOUFEXJUI UIF GVODUJPO MN JO3�8F ୮ୢSTU MPPLFE GPS IFNJTQIFSJD JOUFSBDUJPOT CZ TVCNJUUJOH PVS TJ[F

30*T UP B NPEFM XJUI UIF UISFF GBDUPST
 IFNJTQIFSF BOE UIFJS JOUFSBDUJPO BT DPF୭୮ୢDJFOUT� /P IFNJ�

TQIFSJD JOUFSBDUJPO TJHOJ୮ୢDBOUMZ FYQMBJOFE FJUIFS 4NBMM�*5( PS -BSHF�1)$ؠT BDUJWBUJPO� IFNJTQIFSF

XBT UIVT SFNPWFE GSPN UIF NPEFMT�

/FYU
 XF FYBNJOFEXIJDI PG UISFF OFTUFENPEFMT CFTU FYQMBJOFE BDUJWBUJPO JO PVS TJ[F30*T CZ DPN�

��



QBSJOH UIFJS SFTVMUJOH BEKVTUFE 3 TRVBSF 	BEK3�
� 5IF UISFF NPEFMT XFSF� POF XJUI UIF UISFF GBDUPST

BT QSFEJDUPST
 XJUI OP JOUFSBDUJPO UFSNT < Gsize � Gmanip � Gstability >� B TFDPOE NPEFM UIBU BMTP JODMVEFE

UIF UXP�XBZ JOUFSBDUJPO UFSNT <Gsize�Gmanip � Gsize�Gstability � Gmanip �Gstability >� BOE B UIJSE NPEFM UIBU

BMTP JODMVEFE UIF UISFF�XBZ JOUFSBDUJPO UFSN <Gsize�Gmanip�Gstability >� 5IF NPEFM XJUI UIF IJHIFTU BEK3�

XBT DPOTJEFSFE UIF POF NPTU ୮ୢUUJOH UIF SFHJPO BOE UIF TJHOJ୮ୢDBOU DPF୭୮ୢDJFOUT XFSF FYQMPSFE� *G UXP

NPEFMT IBE DPNQBSBCMF BEK3� 	SPVOEFE BU UIF TFDPOE EFDJNBM

 UIF TJNQMFS NPEFM XBT QJDLFE� 5IF

TBNF BOBMZTJT XBT BMTP QFSGPSNFE PO -BSHF�504 BOE JO DBUFHPSZ�TFMFDUJWF SFHJPOT EF୮ୢOFE GSPN UIF

'VODUJPOBM -PDBMJ[FS 	-0$�TQIFSF
 11"�TQIFSF BOE 01"�TQIFSF� TFF "QQFOEJY "
�

5P FWBMVBUF UIF RVBMJUZ PG UIF ୮ୢU PG UIF EJ୭GFSFOU DPF୭୮ୢDJFOUT
 XF MPPLFE BU UIF SFTVMUJOH BTTPDJBUFE U�

BOE Q�WBMVFT� 5�WBMVFT XFSF DPNQVUFE CZ EJWJEJOH DPF୭୮ୢDJFOUT CZ UIFJS TUBOEBSE FSSPST
 XIJMF Q�WBMVFT

UFTUFE UIF TJHOJ୮ୢDBODF BHBJOTU UIF IZQPUIFTJT PG PCUBJOJOH HJWFO U�WBMVFT JG UIF DPF୭୮ୢDJFOUT XFSF OPU

BDUVBMMZ DPOUSJCVUJOH JO FYQMBJOJOH UIF EFQFOEFOU WBSJBCMF�

4঎ঊছঌ঑ক঒ঐ঑ঝ 3঎ঐছ঎জজ঒ঘগ "গঊকঢজ঒জ

'PMMPXJOH PVS ୮ୢOEJOHT JO UIF TQIFSJDBM 30*T
 XF OFYU FYQMPSFE XIJDI GBDUPST XPVME CFTU ୮ୢU WPYFMT

UISPVHIPVU PCKFDU�SFTQPOTJWF DPSUFY�

5IF TFBSDIMJHIU BOBMZTJT XBT QFSGPSNFE XJUIJO UIJT NBTL JO UIF GPMMPXJOH XBZ� XJUIJO UIF WPYFM

NBTL
 B �NN TQIFSF XBT ESBXO BSPVOE B WPYFM
 BOE BMM WPYFMT GBMMJOH XJUIJO UIBU TQIFSF XFSF DPOTJE�

FSFE QBSU PG UIF OFJHICPSIPPE GPS UIBU WPYFM� 5IJT QSPDFEVSF XBT QFSGPSNFE JUFSBUJWFMZ TP UIBU FBDI

WPYFM XJUIJO UIF PCKFDU�TFMFDUJWF NBTL XBT BU UIF DFOUFS PG UIF TQIFSF� *O FBDI TFBSDIMJHIU 30*
 WPYFM

BDUJWBUJPO GPS BMM �� PCKFDU DBUFHPSJFT XBT BWFSBHFE BDSPTT BMM WPYFMT XJUIJO UIF TQIFSF
 BOE UIF SFTVMUJOH

WFDUPS VTFE BT UIF EFQFOEFOU WBSJBCMF GPS UXP NPEFMT�

'PS FBDI TFBSDI TQIFSF
 XF ୮ୢU UXPNPEFMT� 5IF ୮ୢSTUNPEFM SFMBUFE TJ[F BOENBOJQVMBCJMJUZ
 XJUI Gsize


Gmanip
 BOE UIFJS JOUFSBDUJPO <Gsize � Gmanip � Gsize � Gmanip>� UIF TFDPOE NPEFM SFMBUFE TJ[F BOE TUBCJMJUZ


XJUI Gsize
 Gstability BOE UIFJS JOUFSBDUJPO <Gsize � Gstability � Gsize � Gstability>� 'PS FBDI HJWFO TFBSDIMJHIU


��



BEKVTUFE 3 TRVBSF WBMVFT GPS UIFTF UXP NPEFMT XFSF FYUSBDUFE BOE DPNQBSFE
 BOE UIF NPEFM XJUI UIF

IJHIFTU QPTJUJWF BEK3� WBMVF XBT TFMFDUFE BOE BTTJHOFE UP UIBU TFBSDIMJHIUؠT DFOUSBM WPYFM�

5P WJTVBMJ[F XIJDI NPEFMT BSF ୮ୢUUJOH CFTU XIFSF
 XF MPPLFE TFQBSBUFMZ BU TNBMM�QSFGFSSJOH BOE CJH�

PCKFDU QSFGFSSJOH WPYFMT� 4NBMM� BOE CJH�PCKFDU QSFGFSSJOH WPYFMT XFSF JEFOUJ୮ୢFE CBTFE PO XIFUIFS UIF

DPF୭୮ୢDJFOU GPS UIFNBJO F୭GFDU PG Gsize XBT QPTJUJWF 	QSFGFSFODF GPS TNBMM
 PS OFHBUJWF 	QSFGFSFODF GPS CJH
�

8F UIFO WJTVBMJ[FE UIF DPF୭୮ୢDJFOUNBQT GPS UIF JOUFSBDUJPO UFSNT Gsize�Gmanip BOE Gsize�Gstability TFQBSBUFMZ

GPS CJH� BOE TNBMM�QSFGFSSJOH WPYFMT
 DPNQBSJOH UIFNXJUI BNBQPG UIF '�WBMVFT GPS UIFXJOOJOHNPEFM

BTTPDJBUFE XJUI FBDI WPYFMT�

��



2
#FIBWJPSBM BOE /FVSBM "TTPDJBUJPOT

CFUXFFO 0CKFDU 4J[F BOE $VSWBUVSF

��� "ঋজঝছঊঌঝ

*O UIF QIZTJDBM XPSME
 UIF TJ[F PG BO PCKFDU JT TZTUFNBUJDBMMZ SFMBUFE UP JUT TIBQF؜CJH PCKFDUT UFOE UP CF

CPYJFS
 TNBMM PCKFDUT DVSWJFS� )FSF
 XF FYBNJOFE XIFUIFS JOUFSOBM PCKFDU SFQSFTFOUBUJPOT BSF TFOTJUJWF

��



UP UIJT TJ[F�DVSWBUVSF DPWBSJBODF
 MFWFSBHJOH B � Y � TUJNVMVT TFU PG CJH BOE TNBMM
 CPYZ BOE DVSWZ PC�

KFDUT� *O B CFIBWJPSBM FYQFSJNFOU
 QBSUJDJQBOUT KVEHFE FJUIFS UIF SFBM�XPSME TJ[F PS UIF DVSWBUVSF PG UIFTF

PCKFDUT� 0WFSBMM
 QFPQMF XFSF GBTUFS BOE NPSF BDDVSBUF BU KVEHJOH PCKFDUT XJUI UZQJDBM TJ[F�DVSWBUVSF

DPNCJOBUJPOT SFMBUJWF UP UIPTF XJUI BUZQJDBM DPNCJOBUJPOT� 5IFTF JNBHFT XFSF BMTP QSFTFOUFE UP OFX

QBSUJDJQBOUT JO B OFVSPJNBHJOH FYQFSJNFOU
 XIFSF XF GPVOE UIBU TJ[F BOE DVSWBUVSF XFSF KPJOUMZ SFQ�

SFTFOUFE
 XJUINPSF OFVSBM SFQSFTFOUBUJPOBM SFTPVSDFT EFWPUFE UP QSPDFTTJOH CJH�CPYZ BOE TNBMM�DVSWZ

DPNCJOBUJPOT UIBO UIF BUZQJDBM DPNCJOBUJPOT� 5IJT CFIBWJPSBM BOE OFVSBM FWJEFODF EFNPOTUSBUFT UIBU

UIF WJTVBM TZTUFN JT TFOTJUJWF UP UIF DPWBSJBODF CFUXFFO SFBM�XPSME TJ[F BOE DVSWBUVSF
 SF୯୳FDUFE JONPSF

F୭୮ୢDJFOU CFIBWJPSBM KVEHNFOUT BOE NPSF SPCVTU OFVSBM SFTQPOTFT�

��



��� *গঝছঘ঍ঞঌঝ঒ঘগ

8F DBO FBTJMZ BOE TFBNMFTTMZ EFUFDU BOE SFDPHOJ[F PCKFDUT BSPVOE VT
 BOE POF PG UIF QSPQFSUJFT UIBU

TFFNT UP CF EFFQMZ SFMBUFE UP UIJT DBQBDJUZ JT UIF QIZTJDBM TJ[F PG UIF PCKFDU JO UIF XPSME؜XIFUIFS JU JT

TNBMM BOE NBOJQVMBCMF PS CJH FOPVHI UP QSPWJEF TVQQPSU PS TIFMUFS� *OEFFE
 BT TPPO BT XF SFDPHOJ[F

BO PCKFDU
 XF BVUPNBUJDBMMZ BDDFTT JOGPSNBUJPO BCPVU JUT SFBM�XPSME TJ[F 	,POLMF �0MJWB
 ����B
� 5IF

SFBM�XPSME TJ[F PG PCKFDUT JT B MBSHF�TDBMF GBDUPS JO UIF TUSVDUVSF PG PCKFDU SFTQPOTFT JO UIF WFOUSBM WJTVBM

TUSFBN 	,POLMF � 0MJWB
 ����C� ,POLMF � $BSBNB[[B
 ����� +VMJBO FU BM�
 ����
�

.PSFPWFS
 UIFSF JT FWJEFODF UIBU UIF WJTVBM TZTUFN QSPDFTTFT SFBM�XPSME TJ[F JOGPSNBUJPO UISPVHI

TZTUFNBUJD EJ୭GFSFODFT JO UIF XBZ CJH BOE TNBMM PCKFDUT MPPL� 'PS FYBNQMF
 JO CFIBWJPSBM TUVEJFT XF

GPVOE UIBU CJH BOE TNBMM PCKFDUT IBWF TZTUFNBUJDBMMZ EJ୭GFSFOU QFSDFQUVBM GFBUVSFT
 SFMBUFE UP EJ୭GFSFODFT

JO UFYUVSF BOE DPBSTF GPSN JOGPSNBUJPO 	-POH FU BM�
 ����

 BOE UIFTFNJE�MFWFM GFBUVSFT PG BO PCKFDU BSF

TV୭୮ୢDJFOU UP USJHHFS TJ[F�SFMBUFE QSPDFTTJOH XJUIPVU FWFO SFDPHOJ[JOH UIF PCKFDU ୮ୢSTU 	-POH � ,POLMF


����B
� 'VSUIFS
 UIF MBSHF�TDBMF PSHBOJ[BUJPO PG PCKFDU SFTQPOTFT SFMBUFE UP SFBM�XPSME TJ[F JT FWJEFOU

FWFO XIFO WJFXJOH UFYUVSFE CMPCT UIBU POMZ QSFTFSWF UIF NJE�MFWFM GFBUVSFT PG PCKFDUT 	-POH FU BM�


����
� *OEFFE
 UIFSF JT DMFBS DPOWFSHJOH FWJEFODFVTJOHNBOZEJ୭GFSFOU BQQSPBDIFT UIBU OFVSBM SFTQPOTFT

JO UIJT DPSUFY QSFEPNJOBOUMZ SF୯୳FDU NJE�MFWFM WJTVBM GFBUVSFT SFMBUFE UP TIBQF BOE UFYUVSF
 SBUIFS UIBO

WFSZ BCTUSBDU IJHI�MFWFM UVOJOH 	#SBDDJ � 0Q EF #FFDL
 ����� )POH FU BM�
 ����� ,BJTFS FU BM�
 ����
�

8IJMF UIFTF ୮ୢOEJOHT IJHIMJHIU UIF SFMFWBODF PGNJE�MFWFM GFBUVSFT GPS IJHIFS�MFWFM QSPDFTTJOH
 UIFZ SBJTF

BO JNQPSUBOU OFX DIBMMFOHF UP DIBSBDUFSJ[F XIBU FYBDUMZ UIFTF NJE�MFWFM GFBUVSF EJ୭GFSFODFT BSF BOE

IPX UIFZ SFMBUF UP UIF PWFSBSDIJOH IJHIFS�MFWFM DBUFHPSJDBM EJTUJODUJPOT�

)FSF
 XF GPDVT PO QSPCJOH UIF MJOLT CFUXFFO UIF SFBM�XPSME TJ[F PG JOBOJNBUF PCKFDUT BOE UIF QFS�

DFQUVBM QSPQFSUZ PG DVSWBUVSF� 8F IBWF TQFDVMBUFE UIBU UIF QIZTJDBM XPSME HJWFT SJTF UP TZTUFNBUJD MJOLT

CFUXFFO TJ[F BOE TIBQF� CJH PCKFDUT BSF CPYJFS XJUI FYUFOEFE TVSGBDFT
 UP TVQQPSU QFPQMF BOE XJUI�

TUBOE HSBWJUZ� TNBMM PCKFDUT NBZ UBLF PO NPSF QPTTJCMF TIBQFT CVU NBZ UFOE UP CF DVSWJFS BOE IBOE

��



IFME 	,POLMF � 0MJWB
 ����C
� #FIBWJPSBMMZ
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Figure 2.1: Stimuli. 6WLPXOXV VHW ZLWK ��� LPDJHV RI LQDQLPDWH REMHFWV� ZLWK �� LPDJHV IRU HDFK FRQGLWLRQ RI ELJ ER[\�

ELJ FXUY\� VPDOO ER[\� DQG VPDOO FXUY\ REMHFWV� $OO REMHFWV ZHUH EDODQFHG IRU IDPLOLDULW\� SL[HO DUHD DQG DVSHFW UDWLR

DFURVV DOO FRQGLWLRQV�
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Figure 2.2: Behavioral Task and Results. D�� EHKDYLRUDO SDUDGLJP IRU VL]H DQG FXUYDWXUH WDVNV� $ IL[DWLRQ GRW DSSHDUHG

IRU �������PV� IROORZHG E\ WKH LPDJH RI RQH RI WKH REMHFWV IRU ���PV� $IWHU WKH REMHFW SUHVHQWDWLRQ� WKH VFUHHQZDV

EODQNHG DQG SDUWLFLSDQWV UHVSRQGHGZLWKLQ D � VHFRQGV WR UHVSRQGZLWK D NH\�SUHVV� ,Q VRPH EORFNV WKH WDVN ZDV WR

MXGJH ZKHWKHU WKH GHSLFWHG REMHFW ZDV D ELJ RU VPDOO REMHFW LQ WKH ZRUOG� LQ DOWHUQDWLQJ EORFNV WKH WDVN ZDV WR MXGJH

ZKHWKHU WKH GHSLFWHG REMHFW ZDV ER[\ RU FXUY\� E�� ,QWHUDFWLRQ SORWV IRU UHDFWLRQ WLPHV �LQ PLOOLVHFRQGV� DQG DFFXUDF\
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Figure 2.3: Polar scatterplot, radial frequency histogram and brainmaps of voxel-wise preference. D�� 6FDWWHU SORW

ZLWK VL]H SUHIHUHQFH RQ WKH [�D[LV �VPDOO � ELJ� DQG FXUYDWXUH �FXUY\ � ER[\� SUHIHUHQFH RQ WKH \�D[LV� (DFK GRW FRUUH�

VSRQGV WR D YR[HO LQ 27&� E�� UDGLDO IUHTXHQF\ KLVWRJUDP RI WKH QXPEHU RI YR[HOV IDOOLQJ RQ HDFK GLUHFWLRQ RI WKH VFDWWHU

SORW LQ $� F�� VXUIDFHPDS SORWWLQJ WKH ORFDWLRQ RI HDFK VLQJOH YR[HO LQ 27& FRORU�FRGHG EDVHG RQ LWV VL]H DQG FXUYDWXUH

SUHIHUHQFH IROORZLQJ WKH VFKHPH RQ WKH IDU OHIW� 2XWOLQHG LQ JUD\ LV WKH JURXS�OHYHO 27&PDVNZLWKLQ ZKLFK DOO YR[HOV

ZLWK SRVLWLYH YDOXHV IRU DOO IRXU FRQGLWLRQV ZHUH FRQVLGHUHG�
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TJ[F�DVSWBUVSF QSFGFSFODFNBQ JT TIPXO JO'JHVSF ���D 	GPS JOEJWJEVBMNBQT
 TFF 'JHVSF#��
� 7PYFMTXJUI

B TNBMM�TNBMM DVSWZ QSFGFSFODF BSF MPDBMJ[FE UP UIF MBUFSBM TVSGBDF
 BOE WPYFMT XJUI B CJH�CJH�CPYZ QSFG�

FSFODFT BSF MPDBMJ[FE BMPOH CPUI UIF NFEJBM�WFOUSBM BOE NFEJBM�EPSTBM FEHFT PG UIF PDDJQJUPUFNQPSBM

DPSUFY� 5IFTF UPQPHSBQIJFT BSF DPOTJTUFOU XJUI QSFWJPVTMZ NBQQFE SFTQPOTF QSFGFSFODFT GPS PCKFDUT

PG CJH BOE TNBMM SFBM�XPSME TJ[FT 	,POLMF � 0MJWB
 ����C� -POH FU BM�
 ����
� /PUBCMZ
 UIFTF SFTVMUT

DMFBSMZ IJHIMJHIU UIF KPJOU TFOTJUJWJUZ PG CJH CPYZ SFTQPOTF QSFGFSFODFT BOE TNBMM DVSWZ SFTQPOTF QSFG�

FSFODFT
 VTJOH BO BOBMZTJT UIBU DPVME IBWF GPVOE BOZ OVNCFS PG QPTTJCMF SFMBUJPOTIJQT CFUXFFO UIFTF

UXP EJNFOTJPOT BDSPTT UIF DPSUFY�

0WFSBMM
 UIFTF TJ[F�DVSWBUVSF NBQT JNQMZ UIBU UIFSF BSF NPSF OFVSBM SFQSFTFOUBUJPOBM SFTPVSDFT EF�

��



WPUFE UP QSPDFTTJOH CJH�CPYZ BOE TNBMM�DVSWZ DPNCJOBUJPOT UIBO UIF MFTT UZQJDBM DPNCJOBUJPO PG UIFTF

GBDUPST�

3঎কঊঝ঒ঘগজ঑঒ঙ ঝঘ ঊগ঒খঊঌঢ ঘছঐঊগ঒ণঊঝ঒ঘগ

5IF TJ[F�DVSWBUVSF UPQPHSBQIJFT JO 'JHVSF ���D BMTP TIPX TPNF SFHJPOT PG DPSUFY XJUI B SFE�QJOL IVF


NPTUMZ BMPOH UIF MBUFSBM TVSGBDF
 JOEJDBUJOH B HFOFSBM DVSWBUVSF QSFGFSFODF� 5IJT PCTFSWBUJPO TVHHFTUT

UIBU BU MFBTU TPNFQPSUJPOT PG PCKFDU�SFTQPOTJWF DPSUFY BSF MFTT TFOTJUJWF UP TJ[F
 CVU TUJMM IBWF B QSFGFSFODF

GPS DVSWJFS UIJOHT SBUIFS UIBO CPYJFS UIJOHT� *OEFFE
 XF IBWF TIPXO JO QSFWJPVT XPSL UIBU
 CFUXFFO

CJH BOE TNBMM JOBOJNBUF PCKFDU QSFGFSSJOH [POFT
 UIFSF BSF [POFT PG DPSUFY XJUI B TUSPOH QSFGFSFODF GPS

BOJNBMT 	,POLMF � $BSBNB[[B
 ����� -POH FU BM�
 ����

 BOE UIBU PO B DVSWZ�UP�CPYZ TDBMF
 BOJNBMT BSF

KVEHFE UIF DVSWJFTU 	TFF 4VQQMFNFOUBSZ 'JHVSF 4�C JO -POH FU BM� 	����

�

5P NPSF RVBOUJUBUJWFMZ BTTFTT UIJT DPSSFTQPOEFODF
 XF VTFE BO JOEFQFOEFOU -PDBMJ[FS UP NBQ UIF

USJQBSUJUF PSHBOJ[BUJPO SFMBUFE UP BOJNBDZ BOE PCKFDU TJ[F 	'JHVSF ���
 TFF .FUIPET
� ;POFT PG DPSUFY

XFSFEF୮ୢOFECBTFEPO UIFJS QSFGFSFODF GPSCJH PCKFDUT 	CMVF

 BOJNBMT 	QVSQMF

 PS TNBMM PCKFDUT 	PSBOHF


BU UIF HSPVQ�MFWFM� 'JHVSF ��� TIPXT UIF EJTUSJCVUJPO PG TJ[F�DVSWBUVSF QSFGFSFODFT NBQQFE TFQBSBUFMZ

GPS FBDI [POF� 5IJT BOBMZTJT DPO୮ୢSNT UIF QSJPS SFTVMUT UIBU SFHJPOT XJUI B CJH PCKFDU QSFGFSFODF XFSF

OPU VOJGPSNMZ EJTUSJCVUFE CVU TIPX B TMJHIU CPYZ QSFGFSFODF PWFSBMM
 XIJMF SFHJPOT XJUI B TNBMM PCKFDU

QSFGFSFODF IBWF B TMJHIUMZ CSPBEFS EJTUSJCVUJPO PG DVSWBUVSF QSFGFSFODFT PO UIF DVSWZ TJEF 	3BZMFJHI

UFTU PG VOJGPSNJUZ� TNBMM PCKFDU QSFGFSSJOH WPYFMT� [ � �����
 Q � ������ CJH PCKFDU QSFGFSSJOH WPYFMT� [

� ������
 Q������
� 'VSUIFS
 UIJT BOBMZTJT SFWFBMT UIBU DPSUFY UIBU SFTQPOETNPSF UP QJDUVSFT PG BOJNBMT

UIBO JOBOJNBUF PCKFDUT TIPXT BO PWFSBMM CJBT UPXBSET TNBMM DVSWZ PCKFDUT 	3BZMFJHI UFTU PG VOJGPSNJUZ

GPS BOJNBM�QSFGFSSJOH WPYFMT� [ � ������
 Q � �����
� 0WFSBMM
 UIFSF JT B QSFGFSFODF UPXBSET TNBMM�TNBMM

DVSWZ PCKFDUT JO UIF BOJNBM�QSFGFSSJOH SFHJPOT
 XIJDI JT FYQFDUFE HJWFO UIBU UIFTF [POFT BSF LOPXO UP

IBWF TZTUFNBUJD TUSVDUVSF JO UIF OPO�QSFGFSSFE DPOEJUJPOT
 SFTQPOEJOH UP BO JOUFSNFEJBUF EFHSFF UP

TNBMM PCKFDUT BOE SFMBUJWFMZ MFTT UP CJH PCKFDUT 	,POLMF�$BSBNB[[B
 ����
� )PXFWFS
 UIF SBOHJOH IVFT

��



Figure 2.4: Voxel-wise analysis by animal-, big-objects and small-object preferring regions. )DU OHIW� YLVXDOL]DWLRQ RI

JURXS�OHYHO DQLPDO�SUHIHUULQJ� VPDOO�REMHFW SUHIHUULQJ DQG ELJ�REMHFW SUHIHUULQJ UHJLRQV DV SURGXFHG IURP WKH 7UL�

SDUWLWH /RFDOL]HU� ZLWK H[DPSOH VWLPXOL IURP WKH /RFDOL]HU UXQV DW WKH ERWWRP� 7KHVH UHJLRQV ZHUH SURGXFHG DW WKH

JURXS�OHYHO E\ DVVLJQLQJ YR[HOV WR WKH FRQGLWLRQ ZKLFK KDG WKH KLJKHVW DFWLYDWLRQ DPRQJ DOO WKUHH� UHVSHFWLYHO\ DQLPDOV�

SUHIHUULQJ �DQLPDOV! VPDOO DQG ELJ REMHFWV�� ELJ�REMHFW SUHIHUULQJ �ELJ REMHFWV ! DQLPDOV DQG VPDOO REMHFWV� DQG VPDOO�

REMHFW SUHIHUULQJ �VPDOO REMHFWV ! DQLPDOV DQG ELJ REMHFWV�� 2Q WKH ULJKW� VXUIDFHPDSV DQG KLVWRJUDPV RI FXUYDWXUH DQG

VL]H SUHIHUHQFH IRU WKHVH 7ULSDUWLWH UHJLRQV� :H SORW WKH UDGLDO IUHTXHQF\ KLVWRJUDPV IRU VL]H DQG FXUYDWXUH SUHIHU�

HQFH DV GHVFULEHG LQ WKH0HWKRGV DQG LQ )LJXUH ���� WKLV WLPH UHVWULFWLQJ WKH VHOHFWLRQ RI YR[HOV WR WKH FRUUHVSRQGLQJ

7ULSDUWLWH UHJLRQ�

��



FWJEFOU PO UIF MBUFSBM BTQFDUT PG BOJNBUF QSFGFSSJOH DPSUFY IJHIMJHIU UIF QPUFOUJBM GPS PUIFS PSHBOJ[JOH

EJTUJODUJPOT XJUIJO UIJT DPSUFY�

5BLFO UPHFUIFS
 UIJT BOBMZTJT TFSWFT UP DIBSBDUFSJ[F IPX OFVSBM UVOJOH SFMBUFE UP JOBOJNBUF PCKFDU

TJ[F BOE DVSWBUVSF GBMMT XJUI SFTQFDU UP UIF NBKPS MBSHF�TDBMF EJWJTJPOT PG UIF PDDJQJUPUFNQPSBM DPSUFY�

"কঝ঎ছগঊঝ঒ট঎ জ঒ণ঎�ঌঞছটঊঝঞছ঎ ঝঞগ঒গঐ ঌঘখঋ঒গঊঝ঒ঘগজ

5IF TJ[F�DVSWBUVSF BOBMZTFT XF IBWF DPOEVDUFE TP GBS GPDVT PO IPX UIFTF UXP EJNFOTJPOT BMJHO� )PX�

FWFS
 JU EPFT OPU HJWF VT B DMFBS JOEJDBUJPO PG UIF EFHSFF UP XIJDI POF EJNFOTJPO 	F�H� DVSWBUVSF
 XPVME

HFOFSBMJ[F BDSPTT UIF PUIFS 	F�H� TJ[F
� 5P QSPCF GPS UIF QSFTFODF PG UIFTF WPYFMT
 XF MPPL BU UIF EFHSFF UP

XIJDI DVSWBUVSF QSFGFSFODF HFOFSBMJ[FE BDSPTT TJ[F� UIBU JT
 UIF QSPQPSUJPO PG DVSWZ�QSFGFSSJOH WPYFMT

UIBU XFSF QSFGFSSJOH CPUI TNBMM DVSWZ PWFS TNBMM CPYZ
 BOE CJH DVSWZ PWFS CJH CPYZ PCKFDUT�

5IJT BOBMZTJT SFWFBMFE UIBU ��ॎ PG WPYFMT XIJDI TIPXFE B DVSWZ PWFS CPYZ QSFGFSFODF
 UFOEFE UP EP

TP CPUI GPS TNBMM BOE CJH PCKFDUT 	���������

 XIJMF POMZ ��ॎ PG WPYFMT XIJDI TIPXFE B CPYZ PWFS

DVSWZ QSFGFSFODF EJE TP GPS CPUI TNBMM BOE CJH PCKFDUT 	��������� PG WPYFMT
�

0O UIF PUIFS IBOE
 XIFO GBDUPSJOH CZ TJ[F
 ��ॎ PG WPYFMT XIJDI TIPX B TNBMM PWFS CJH QSFGFSFODF

UFOE UP EP TP GPS CPUI CPYZ BOE DVSWZ PCKFDUT
 BOE ��ॎ PG WPYFMT XJUI CJH PCKFDU QSFGFSFODF EP TP GPS

CPUI CPYZ BOE DVSWZ PCKFDUT 	��������� PG WPYFMT
�

5BLFO UPHFUIFS
 UIFTF SFTVMUT TVHHFTU UIBU TJ[F QSFGFSFODF UFOET UP HFOFSBMJ[F BDSPTT DVSWBUVSF
 XIJMF

DVSWBUVSF QSFGFSFODF TIPXT B SFMBUJWFMZ XFBLFS EFHSFF PG HFOFSBMJ[BUJPO BDSPTT TJ[F� "OBMZTFT BSF TUJMM

POHPJOH UP UFTU UIF TJHOJ୮ୢDBODF PG UIFTF SFTVMUT
 BT XFMM BT UP GVSUIFS DIBSBDUFSJ[F UIF UVOJOH QSP୮ୢMF PG

QPQVMBUJPOT UIBU EP OPU HFOFSBMJ[F BDSPTT TJ[F PS DVSWBUVSF�

��



5ঢঙ঒ঌঊক ঊগ঍ "ঝঢঙ঒ঌঊক 1ছ঎এ঎ছ঎গঌ঎ .ঊঙজ

5IF ୮ୢOBM BOBMZTJT PG UIF OFVSPJNBHJOH EBUB GPDVTFE PO UBSHFUFE DPOUSBTUT JO UIF � Y � TQBDF� UIF UZQJDBM

DPOUSBTU
 DPNQBSJOHCJH CPYZ WT TNBMM DVSWZ BDUJWBUJPOT
 BOE UIF BUZQJDBM DPOUSBTU
 DPNQBSJOHCJH DVSWZ

BOE TNBMM CPYZ BDUJWBUJPOT� %PJOH TP FOBCMFE VT UP BTL UXP EJTUJODU RVFTUJPOT
 SFMBUFE UP UIF SFMBUJWF

TUSFOHUI BOE UIF SPCVTUOFTT PG UIF SFTQPOTF UPQPHSBQIJFT�

5IF ୮ୢSTU BOBMZTJT XBT BJNFE BU VOEFSTUBOEJOH UIF SFMBUJWF TUSFOHUIT PG DVSWBUVSF BOE PCKFDU TJ[F

QSPQFSUJFT GPS UIF PSHBOJ[BUJPO PG CSBJO SFTQPOTFT� 8F IBWF QSFWJPVTMZ IZQPUIFTJ[FE UIBU UIF MBSHF�

TDBMF PSHBOJ[BUJPO PG PCKFDU SFTQPOTFT CZ SFBM�XPSME TJ[F BDUVBMMZ SF୯୳FDUT EJ୭GFSFOU UVOJOH BMPOH NJE�

MFWFM GFBUVSFT
 MJLF DVSWBUVSF 	,POLMF � 0MJWB
 ����� -POH FU BM�
 ����
� 8F SFBTPOFE UIBU JG UIF UZQJDBM

SFBM�XPSME TJ[F PSHBOJ[BUJPO XBT SFMZJOH QSJNBSJMZ PO DVSWBUVSF EJ୭GFSFODFT
 UIFO XIFO QJUUJOH TJ[F BOE

DVSWBUVSF BHBJOTU FBDI PUIFS
 UIF SFTQPOTF UPQPHSBQIJFT UP TJ[F TIPVME SFWFSTF� 5IBU JT؛؜B SFHJPO UIBU

SFTQPOETQSFGFSFOUJBMMZ UPCJH CPYZPCKFDU TIPVME SFTQPOENPSF UP TNBMM CPYZPCKFDUT 	TBNF DVSWBUVSF



SBUIFS UIBO CJH DVSWZ PCKFDUT 	TBNF TJ[F
� )PXFWFS
 JG DVSWBUVSF JT OPU UIF TPMF NJE�MFWFM GFBUVSF VO�

EFSMZJOH UIF SFBM�XPSME TJ[F PSHBOJ[BUJPO
 UIFO XF FYQFDU UIF BUZQJDBM DPOUSBTU UP GPMMPX UIF PSJHJOBM

PCKFDU TJ[F UPQPHSBQIZ
 QFSIBQT XJUI TMJHIUMZ XFBLFS BDUJWBUJPOT�

5IF UZQJDBM DPOUSBTU UPQPHSBQIJFT BOE UIF BUZQJDBM DPOUSBTU UPQPHSBQIJFT BSF TIPXO JO 'JHVSF ���B�

"T FYQFDUFE
 XF PCTFSWFE TUSPOHFS SFTQPOTFT UP CJH CPYZ JNBHFT JO UIF NFEJBM�EPSTBM BOE NFEJBM�

WFOUSBM SFHJPOT
 XJUI QSFGFSFODFT UP TNBMM DVSWZ PCKFDUT PO UIF MBUFSBM PDDJQJUBM DPSUFY� $SJUJDBMMZ
 JO

UIF BUZQJDBM DPOUSBTU
 UIF TJ[F�GBDUPS QSFEJDUT UIF UPQPHSBQIZ؜UIBU JT
 CJH�CPYZ SFHJPOT QSFGFS BMTP

CJH�DVSWZ PCKFDUT
 BOE UIF TNBMM�DVSWZ SFHJPOT BMTP QSFGFS TNBMM�CPYZ PCKFDUT� 8F RVBOUJ୮ୢFE UIJT SF�

MBUJPOTIJQ BU UIF TJOHMF TVCKFDU MFWFM CZ DPSSFMBUJOH UIF UXP NBQT 	TFF .FUIPET

 BOE GPVOE QPTJUJWF

DPSSFMBUJPOT XIJDI JOEJDBUF B TJ[F�CJBTFE PSHBOJ[BUJPO
 SBUIFS UIBO OFHBUJWF DPSSFMBUJPOT XIJDI XPVME

JOEJDBUF B DVSWBUVSF�CJBTFE PSHBOJ[BUJPO 	. � ����
 4% � ����
� 5IJT SFTVMU JT BMTP DPOTJTUFOU XJUI PVS

QSFWJPVT BOBMZTFT UIBU TIPXFE WPYFMT JO PDDJQJUPUFNQPSBM DPSUFY UFOEFE UP IBWF TUSPOHFS TJ[F QSFGFS�

��



Figure 2.5: Typical/AtypicalMaps Correlations. D�� 7\SLFDO >VPDOO FXUY\ ! ELJ ER[\@ DQG $W\SLFDO >VPDOO ER[\ ! ELJ

FXUY\@ 3UHIHUHQFHPDSV DW WKH JURXS OHYHO� 0DSV ZHUH WKUHVKROGHG DW WKH VDPH OHYHO IRU HDVLHU FRPSDULVRQ� E�� %DU�

SORWV RI LQGLYLGXDO DQG DYHUDJH RGG�HYHQ UXQV FRUUHODWLRQV IRU WKH W\SLFDO DQG DW\SLFDO PDSV� DYHUDJHG DFURVV VXEMHFWV�

(UURU�EDUV UHSUHVHQW VWDQGDUG HUURU �Q ����

FODFT UIBO DVSWBUVSF QSFGFSFODFT 	'JHVSF ���B
� .PSF HFOFSBMMZ
 UIJT BOBMZTJT JOEJDBUFT UIBU DVSWBUVSF

	BT XF IBWF PQFSBUJPOBMJ[FE JU IFSF

 JT POMZ POF PG UIF WJTVBM QSPQFSUJFT SFMBUFE UP WJTVBM EJ୭GFSFODFT

CFUXFFO CJH BOE TNBMM PCKFDUT
 BOE UIBU UIFSF BSF NVTU CF PUIFST BT XFMM 	,POLMF � 0MJWB
 ����
�

5IF TFDPOE RVFTUJPO XF BTLFE PG UIF UZQJDBM WT BUZQJDBM UPQPHSBQIJFT XBT BCPVU UIFJS SPCVTUOFTT


BTNFBTVSFE CZ TQMJU�IBMG SFMJBCJMJUZ� 8IJDI DPOUSBTU ZJFMETNPSF SFMJBCMF PSHBOJ[BUJPOT 8F GPVOE UIBU

UIF UZQJDBM QSFGFSFODF NBQ XBT TJHOJ୮ୢDBOUMZ NPSF SFMJBCMF UIBO UIF BUZQJDBM POF 	UZQJDBM TQMJU�IBMG NBQ

DPSSFMBUJPOT� . � ����
 4% � ����� BUZQJDBM� . � ����
 4% � ����� U15 � ����
 Q � ������ 'JHVSF ���C�

GPS JOEJWJEVBM SFMJBCJMJUJFT
 TFF "QQFOEJY #
 'JHVSF #��
� 5IJT SFTVMU IJHIMJHIUT UIBU FWFO UIPVHI UIF

PSHBOJ[BUJPO PG PCKFDU SFTQPOTFT UFOET UP GPMMPX TJ[F NPSF UIBO DVSWBUVSF 	BT PQFSBUJPOBMJ[FE IFSF



UIF SFTQPOTFT BSF DMFBSMZ B୭GFDUFE CZ UIFJS DPWBSJBUJPO؜UIF PSHBOJ[BUJPO CZ PCKFDU TJ[F EJ୭GFSFODFT JT

NPSF SPCVTU XIFO BMJHOFE XJUI DVSWBUVSF EJ୭GFSFODFT UIBO XIFO NJTBMJHOFE�

��



��� %঒জঌঞজজ঒ঘগ

)FSF
 XF JOWFTUJHBUFE IPX PVS WJTVBM TZTUFN JT B୭GFDUFE CZ UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE

DVSWBUVSF CZ FNQMPZJOH B � Y � TUJNVMVT TFU JO XIJDI UIFTF UXP QSPQFSUJFT BSF DPOUSPMMFE GPS�

#FIBWJPSBMMZ
 XF GPVOE UIBU QFPQMF BSF GBTUFS BOE NPSF BDDVSBUF XIFO KVEHJOH PCKFDUT UIBU GPMMPX

UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE DVSWBUVSF
 TVHHFTUJOH UIBU UIFTF UXP WJTVBM GFBUVSFT BSF OPU

JOEFQFOEFOU GSPN FBDI PUIFS�

/FVSBMMZ
 XF GPVOE UIBU UIF EJTUSJCVUJPO PG TNBMM�UP�CJH
 BOE DVSWZ�UP�CPYZ QSFGFSFODFT JO PDDJQJ�

UPUFNQPSBM DPSUFY XBT OPU VOJGPSN
 CVU BMTP GPMMPXFE UIJT OBUVSBM DPWBSJBODF�

0WFSBMM
 UIFTF SFTVMUT TIPX UIBU CFIBWJPSBM KVEHNFOUT BOE OFVSBM SFQSFTFOUBUJPOT BSF B୭GFDUFE CZ

UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE DVSWBUVSF
 TUSFOHUIFOJOH UIF IZQPUIFTJT UIBU DVSWBUVSF JT B

NJE�MFWFM WJTVBM QSPQFSUZ FTTFOUJBM GPS UIF JOUFSOBM SFQSFTFOUBUJPOT PG TNBMM BOE CJH PCKFDUT�

%FTQJUF IBWJOH GPVOE UIF UXP QSPQFSUJFT PG TJ[F BOE DVSWBUVSF UP OPU CF JOEFQFOEFOU GPSN FBDI

PUIFS
 UIFZ XFSF OPU FRVBMMZ JNQPSUBOU JO ESJWJOH OFVSBM SFQSFTFOUBUJPOT� *OEFFE
 ୯୳JQQJOH DVSWBUVSF

JOGPSNBUJPO BT UP HP BHBJOTU UIF OBUVSBM XPSME DPWBSJBODF EJE OPU ୯୳JQ UIF OPSNBM SFBM�XPSME TJ[F PSHB�

OJ[BUJPO� 8IBU DPVME FYQMBJO UIFTF SFTVMUT 

0OF IZQPUIFTJT JT UIBU TJ[F DBOOPU CF SFEVDFE DPNQMFUFMZ UP DVSWBUVSF
 CVU UIBU UIFSF NBZ CF BEEJ�

UJPOBM GFBUVSFT PUIFS UIBO DVSWBUVSF ESJWJOH SFBM�XPSME TJ[F PSHBOJ[BUJPO� 8IBU DPVME UIFTF BEEJUJPOBM

GFBUVSFT CF *U JT QPTTJCMF UIBU UFYUVSF JOGPSNBUJPO
 BOE JUT OBUVSBM DPWBSJBODF XJUI NBJO DBUFHPSJDBM

EPNBJOT TVDI BT BOJNBDZ BOE TJ[F
 NJHIU IBWF B୭GFDUFE PVS SFTVMUT� UPHFUIFS XJUI TIBQF
 UFYUVSF JT B

NJE�MFWFM WJTVBM�GFBUVSF UIBU IBT CFFO PCTFSWFE UP ESJWF OFVSBM SFQSFTFOUBUJPOT JO UIF WFOUSBM TUSFBN

	(SJMM�4QFDUPS � 8FJOFS
 ����
 BT XFMM BT %// MBZFST SFQSFTFOUBUJPOT 	(FJSIPT FU BM�
 ����
� 8IJMF

UIFSF BSF DMFBS UFYUVSBM EJ୭GFSFODFT CFUXFFO BOJNBUF BOE JOBOJNBUF UIJOHT 	F�H� BOJNBMT UFOE UP IBWF

GVST
 PCKFDUT UFOE UP IBWF TNPPUIFS TVSGBDFT

 UIFSF NJHIU BMTP CF EJTUJODU TUBUJTUJDBM SFHVMBSJUJFT GPS

TNBMM BOE CJH JOBOJNBUF PCKFDUT UIBU DPVME ESJWF SFBM�XPSME TJ[F PSHBOJ[BUJPO�

��



"OPUIFS QPTTJCJMJUZ JT UIBU PCKFDUTؠ FMPOHBUJPO 	J�F� XJEUI UP MFOHUI SBUJP

 XIJDI IBT CFFO PCTFSWFE

UP ESJWF SFQSFTFOUBUJPOT JO UIF WFOUSBM TUSFBN 	#SBDDJ � 1FFMFO
 ����� $PIFO FU BM�
 ����

 NJHIU CF B

NBJO ESJWFS PG UIF SFBM�XPSME TJ[F PSHBOJ[BUJPO
 FTQFDJBMMZ JO TNBMM PCKFDU QSFGFSSJOH SFHJPOT UIBU UFOE UP

QSFGFS NBOJQVMBCMF TNBMM PCKFDUT TVDI BT UPPMT
 XIJDI BSF UZQJDBMMZ FMPOHBUFE JO PSEFS UP CF IBOE�IFME


PWFS PUIFS TNBMM PCKFDUT 	.BHSJ FU BM�
 ����
� 5IJT XPVME FYQMBJO PVS PCTFSWBUJPO GPMMPXJOH UIF WPYFM�

XJTF BOBMZTJT UIBU WPYFMT JO TNBMM�PCKFDU QSFGFSSJOH SFHJPOT EJE OPU TIPX B DMFBS DVSWBUVSF TJHOBUVSF� JO

UIJT BSFB
 FMPOHBUJPO BOE XJEUI�UP�IFJHIU SBUJP NJHIU CF NPSF JNQPSUBOU�

"OPUIFS IZQPUIFTJT GPS XIZ XF GBJMFE UP TFF B ୯୳JQQJOH PG UIF NBQ GPS UIF BUZQJDBM DPOUSBTU JT UIBU

UIFSF DPVME CF MJNJUBUJPOT JO PVS DVSWZ�UP�CPYZ TDBMF
 BOE UIVT JO UIF XBZ XF QJDLFE PVS TUJNVMJ� "

DVSWZ�UP�CPYZ TDBMF JT B RVJDL BOE JOUVJUJWF XBZ UP USBDL PCKFDUTؠ DVSWBUVSF
 BOE JU IBT CFFO TIPXO

UP QSFEJDU SFBTPOBCMZ XFMM SFTQPOTFT JO 05$ 	-POH � ,POLMF
 ����
� )PXFWFS
 DVSWBUVSF 	J�F�
 UIF

BNPVOU UP XIJDI B HFPNFUSJD PCKFDU TVDI BT B MJOF EFWJBUFT GSPN CFJOH TUSBJHIU
 JT B DPNQMFY DPOTUSVDU

XIJDI SFRVJSFT QSFDJTF NBUIFNBUJDBM EF୮ୢOJUJPOT
 BOE UIF XBZ XF EJTDVSTJWFMZ EFTDSJCF JU JT VOMJLFMZ UP

DPNQMFUFMZ FODPNQBTT JUT DPNQMFYJUJFT� 'PS FYBNQMF
 BT BO PCKFDU DIBOHFT JO TDBMF BOE HFUT TNBMMFS


UIF BCTPMVUF WBMVF PG JUT DVSWFT BSF HPJOH UP JODSFBTF� #VU DVSWBUVSF DBO CF BMTP EF୮ୢOFE XJUI TJ[F�

EFQFOEFOU TQFDJ୮ୢDBUJPOT
 BT B GVODUJPO PG DPOUPVS MFOHUI 	&M�4IBNBZMFI � 1BTVQBUIZ
 ����
� 8IJMF

JU IBT CFFO PCTFSWFE UIBU WFOUSBM TUSFBN SFHJPOT XIJDI QPTTFTT TDBMF�JOWBSJBOU SFQSFTFOUBUJPOT EP BMTP

SFQSFTFOU OPSNBMJ[FE PWFS BCTPMVUF DVSWBUVSF 	&M�4IBNBZMFI�1BTVQBUIZ
 ����

 JU JT OPU ZFU DMFBS UIF

EFHSFF UP XIJDI أOPSNBMJ[FEآ WFSTVT أBCTPMVUFآ DVSWBUVSF NBZ B୭GFDU FYQMJDJU KVEHNFOUT
 BMUIPVHI JU

JT JOUVJUJWFMZ NPSF MJLFMZ UIBU IVNBOT NBZ KVEHF DVSWBUVSF PO B TDBMF�JOWBSJBOU MFWFM�

'VSUIFS
 XIJMF XF QJU DVSWJOFTT BOE CPYJOFTT JO UXP PQQPTJUF TJEFT PG B TQFDUSVN
 BOE UIVT JO QPMBS

PQQPTJUFT JO UIF DVSWZ�UP�CPYZ TQBDF
 UIF NBUIFNBUJDBM PQQPTJUF PG B DVSWF JT OPU B SJHIU BOHMF
 CVU B

TUSBJHIU MJOF� 5IVT
 SBUIFS UIBO RVBOUJGZJOH UIF BNPVOU PG SJHIU BOHMFT JO B TIBQF
 JO PSEFS UP HFU UP

B NFBTVSF UIBU JT UIF PQQPTJUF PG DVSWZ POF TIPVME DPNQVUF UIF BNPVOU PG TUSBJHIU MJOFT JO B TIBQF�

8IJMF UIF QSFTFODF PG SJHIU BOHMFT BOE TUSBJHIU MJOFT JO BO PCKFDUؠT DPOUPVS OFDFTTBSJMZ DPSSFMBUF
 UIFZ BSF

��



OPU QFSGFDUMZNBUDIFE 	J�F� TUSBJHIU MJOFTNJHIU CF MPOHFS PS TIPSUFS
� *U JT OPU ZFU DMFBS XIFUIFS IVNBO

KVEHNFOUT PWFS BO PCKFDUؠT CPYJOFTT BSF TPMFMZ CBTFE PO UIF QSFTFODF PG SJHIU BOHMFT
 PS XIFUIFS UIF

BNPVOU BOE MFOHUI PG TUSBJHIU 	PS BMNPTU TUSBJHIU
 MJOFT BMTP B୭GFDUT UIFN�

(JWFO UIFTF VODFSUBJOUJFT
 JU JT QPTTJCMF UIBU PVS DVSWZ�UP�CPYZ TDBMF NJTTFE TPNF GFBUVSFT PG DVSWB�

UVSF UIBU BSF JNQPSUBOU GPS UIFCSBJO JOPSEFS UPQSPDFTT DPOUPVS JOGPSNBUJPO
 CVU UIBU BSFOPU FYQMJDJUMZ

QJDLFE VQ EVSJOH KVEHNFOUT� 5IVT
 XIJMF XF IBWF UFTUFE BOE GPVOE TPNF DMFBS BTTPDJBUJPOT CFUXFFO

TJ[F BOE DVSWBUVSF
 GVUVSF XPSL BDDPVOUJOH GPS BEEJUJPOBM NJE�MFWFM GFBUVSFT 	F�H� UFYUVSF
 FMPOHBUJPO



BOE FNQMPZJOH B NPSF RVBOUJUBUJWF XBZ UP NFBTVSF DVSWBUVSF NJHIU CSJOH VT DMPTFS UP GVMMZ FYQMBJO

UIF SFBM�XPSME TJ[F PSHBOJ[BUJPO�

0OF RVFTUJPO SBJTFE CZ UIFTF SFTVMUT JT
 XIZ JT UIF WJTVBM TZTUFN TFOTJUJWF UP UIJT OBUVSBM DPWBSJBODF 

0OF IZQPUIFTJT TVQQPSUFE CZ B HSPXJOH CPEZ PG XPSL JT UIBU UIF QSPDFTTJOH PG NJE�MFWFM GFBUVSFT

TUBUJTUJDBMMZ DPWBSZJOH XJUI DBUFHPSJDBM JOGPSNBUJPO DPVME MFBE UP NPSF F୭୮ୢDJFOU DPEJOH 	(SJMM�4QFDUPS

� 8FJOFS
 ����� #SBDDJ � 0Q EF #FFDL
 ����� )POH FU BM�
 ����� -POH FU BM�
 ����
� 4FWFSBM TUVEJFT

IBWF TIPXO UIBU NPSF BOUFSJPS QBSUT PG UIF WJTVBM TZTUFN IBWF NPSF BCTUSBDU SFQSFTFOUBUJPOT
 CVU UIBU

UIFZ TUJMM SFUBJO TFOTJUJWJUZ UP MPX�MFWFM GFBUVSFT� 'PS FYBNQMF UIF 11"
 XIJDI TIPXT B QSFGFSFODF GPS

OBWJHBUJPOBMMZ�SFMFWBOU PCKFDUT 	+BO[FO � 7BO 5VSFOOPVU
 ����

 JT BMTP QSFGFSFOUJBMMZ TFMFDUJWF GPS

WFSUJDBM�IPSJ[POUBM MJOFT 	/BTS � 5PPUFMM
 ����
� 4QFDJ୮ୢDBMMZ
 EJTUSJCVUFE DPBSTF DPEJOH NJHIU BMMPX

GPS UIF BDRVJTJUJPO PG JOWBSJBOU PCKFDU SFQSFTFOUBUJPOT
 BOE JU NJHIU BMTP QSFTFSWF JOGPSNBUJPO BCPVU

DBUFHPSZ�JOEFQFOEFOU GFBUVSFT TVDI BT QPTJUJPO
 QFSJNFUFS PS DVSWBUVSF 	1BTVQBUIZ � $POOPS
 �����

$POOPS FU BM�
 ����� %J$BSMP � $PY
 ����� )POH FU BM�
 ����
�

"TJEF GSPN UIF OBUVSBM DPWBSJBODF CFUXFFO BO PCKFDUؠT TIBQF BOE JUT DBUFHPSZ
 B GVSUIFS GPSDF GPS EP�

NBJO PSHBOJ[BUJPO GPSNBUJPONJHIU CF EVF UP FDPMPHJDBM BOE HSBWJUBUJPOBM DPOTUSBJOUT JO UIFXBZXF TFF

BOE JOUFSBDUXJUI PCKFDUT� *OEFFE
 XIJMF TNBMM PCKFDUT UFOE UP CFNPTUMZ GPWFBUFE UP BOE MPPLFE BU GSPN

B DMPTFS EJTUBODF
 CJH PCKFDUT UFOE UP CF MPDBUFE GBSUIFS BXBZ
 BOE BU UIF QFSJQIFSZ PG UIF WJTVBM ୮ୢFME�

3FDFOU XPSL IBT PCTFSWFE B MBSHFMZ PWFSMBQQJOH NBQ CFUXFFO FDDFOUSJDJUZ CJBT BOE DVSWBUVSF NBQT JO

��



UIF WFOUSBM TUSFBN
 BOE UIJT NBQT XFSF MBSHFMZ QSFEJDUJWF PG UIF MPDBUJPO PG DBUFHPSZ TFMFDUJWF SFHJPOT


UIVT TVHHFTUJOH UIFZ NJHIU GVODUJPO BT QSPUP�PSHBOJ[JOH GPSDFT GPS PCKFDU�TFMFDUJWF DPSUFY 	4SJIBTBN

FU BM�
 ����
�

)PXFWFS
 XF EP OPU FYDMVEF B SPMF PG MPOH�SBOHF DPOOFDUJPOT UP CFIBWJPSBMMZ SFMFWBOU OFUXPSLT


XIJDI IBT BMTP CFFO BEWBODFE BT B QPTTJCMF ESJWFS PG UIJT PSHBOJ[BUJPO 	.BIPO FU BM�
 ����� ,POLMF �

0MJWB
 ����C
� 5IFSF JT B DMFBS XBZ JO XIJDI TNBMM BOE CJH PCKFDUT UFOE UP CF CFIBWJPSBMMZ SFMFWBOU�

TNBMM PCKFDUT UFOE UP CF NBOJQVMBUFE
 XIJMF CJH PCKFDUT UFOE UP CF VTFE GPS TVQQPSU BOE OBWJHBUJPO�

*U IBT CFFO QSPQPTFE UIBU MPOH�SBOHF DPOOFDUJPOT CFUXFFO TNBMM�PCKFDU SFHJPOT BOE UIF BDUJPO�SFMBUFE

OFUXPSL PO POF TJEF
 BOE MBSHF PCKFDU SFHJPOT BOE UIF OBWJHBUJPO�SFMBUFE OFUXPSL PO UIF PUIFS NJHIU

IFMQ JO UIF TIBQJOH PG SFBM�XPSME TJ[F PSHBOJ[BUJPO 	.BIPO FU BM�
 ����� ,POLMF � $BSBNB[[B
 ����


����� .BHSJ FU BM�
 ����
�

5IVT
 UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE DVSWBUVSFNJHIU B୭GFDU PCKFDU SFDPHOJUJPO BOE TVCTF�

RVFOUMZ PCKFDU�PSJFOUFE BDUJPO� 0WFSBMM
 PVS XPSL KPJOT B DPOWFSHJOH TFU PG ୮ୢOEJOHT UIBU أIJHI�MFWFMآ

SFHJPOT TUJMM IBWF TFOTJUJWJUZ UP NJE�MFWFM BOE FWFO MPX�MFWFM GFBUVSFT
 ESJWJOH UIF GPSNBUJPO PG B CSPBE

PSHBOJ[BUJPO CZ EPNBJO XIJDI GBDJMJUBUFT UIF QSPDFTTJOH PG JOGPSNBUJPO SFMBUFE UP PCKFDUT BOE XIBU UP

EP XJUI UIFN�

��� $ঘগঌকঞজ঒ঘগ

3BUIFS UIBO BTTVNJOH UIBU UIF WFOUSBM TUSFBN FODPEFT DVSWBUVSF BOE TJ[F BT TFQBSBUF BOE JOEFQFOEFOU

FOUJUJFT
 IFSF XF TIPX JU QSPDFTTFT UIF BTTPDJBUJPOT CFUXFFO UIFN
 XIJDI JT FWJEFODFE CZNPSF F୭୮ୢDJFOU

CFIBWJPSBM QSPDFTTJOH BOE NPSF SPCVTU OFVSBM SFTQPOTFT
 BT XFMM BT FYUFOEFE OFVSBM UFSSJUPSZ� 5IFTF

୮ୢOEJOHT CSPBEMZ ୮ୢU JOUP UIF MBSHFS IZQPUIFTJT UIBU UIF WJTVBM TZTUFNQSPDFTTJOH TZTUFNXPSLT CZ BTTPDJ�

BUJOH MFWFMT PG SFQSFTFOUBUJPO
 XJUI NJE�MFWFM GFBUVSFT JO TFSWJDF PG IJHI�MFWFM QSPQFSUJFT UIBU BSF VTFGVM

GPS CFIBWJPS�

��



��� .঎ঝ঑ঘ঍জ

����� 4ঝ঒খঞক঒

'঒গঊক %ঊঝঊজ঎ঝ

#PUI GPS UIF CFIBWJPSBM BOE UIF G.3* FYQFSJNFOU
 XF FNQMPZFE B TUJNVMVT TFU PG ��� TNBMM DVSWZ
 TNBMM

CPYZ
 CJH DVSWZ BOE CJH CPYZ JOBOJNBUF PCKFDUT 	�� PCKFDUT QFS DPOEJUJPO
� 4UJNVMJ XFSF NBUDIFE JO

BTQFDU SBUJP 	'3 � ����
 Q � ����
 BOE QJYFM BSFB 	'3 � ����
 Q � ����
 BDSPTT DPOEJUJPOT� 5IFZ XFSF BMTP

NBUDIFE JO SFBM�XPSME TJ[F BDSPTT DVSWBUVSF 	U178 � �����
 Q � ����

 JO DVSWBUVSF BDSPTT TJ[F 	U178 � ����


Q � ����
 BOE GBNJMJBSJUZ BDSPTT BMM DPOEJUJPOT 	'3 � ����
 Q � ����
 XJUI SBUJOHT DPMMFDUFE JO "NB[PO

.FDIBOJDBM 5VSL�

4ঝ঒খঞক঒ ঊগ঍ 3ঊঝ঒গঐজ $ঘকক঎ঌঝ঒ঘগ

"O JOJUJBM %BUBTFU PG ��� JNBHFT PG PCKFDUT 	�� PCKFDUT QFS DPOEJUJPO
 XBT DPMMFDUFE NBOVBMMZ UISPVHI

(PPHMF *NBHFT
 UIF CBDLHSPVOE XBT SFNPWFE BOE UIF JNBHFT XFSF TRVBSFE BOE SFTJ[FE UP ��� Y ���

QJYFMT QFS JODI� 4J[F SBOL 	O � �

 $VSWZ�UP�CPYZ 	O � �
 BOE GBNJMJBSJUZ SBUJOHT 	O � ��
 XFSF DPMMFDUFE

PO.FDIBOJDBM 5VSL GPS BMM ��� JNBHFT� 4J[F SBOL� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI JOEJWJEVBM PCKFDUT


BOE BTLFE UP SBUF UIFJS TJ[F PO B ��QPJOU TDBMF CBTFE PO BODIPS PCKFDUT XIJDI XFSF OPU QBSU PG UIF

EBUBTFU� $VSWZ�UP�CPYZ SBUJOHT� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI JOEJWJEVBM PCKFDUT
 BOE BTLFE UP

SBUF UIFN PO B DVSWZ�UP�CPYZ ��QPJOU TDBMF� 'BNJMJBSJUZ� 1BSUJDJQBOUT XFSF QSFTFOUFE XJUI JOEJWJEVBM

PCKFDUT
 BOE BTLFE UP SBUF UIFJS GBNJMJBSJUZ PO B ��QPJOU TDBMF� 'VSUIFS
 QJYFM BSFB BOE BTQFDU SBUJP PG BMM

JNBHFT XFSF NFBTVSFE UP CBMBODF UIFN BDSPTT BMM DPOEJUJPOT�

��



4ঝ঒খঞক঒ জ঎ক঎ঌঝ঒ঘগ 1ছঘঌ঎঍ঞছ঎

8F NBOVBMMZ FYDMVEFE �� JOEJWJEVBM JUFNT GPS TFWFSBM SFBTPOT 	F�H� UIFJS TJNJMBSJUZ XJUI UIF BOJNBUF

DBUFHPSZ PS UP IVNBO CPEZ QBSUT
 PS GPS UIF QSFTFODF PG UFYU
� 8F FYDMVEFE BOZ PG PVS JOJUJBM JUFNT GPS

XIJDI UIFSF XBT B NJTNBUDI CFUXFFO BDUVBM BOE QFSDFJWFE TJ[F
 BOE GPS XIJDI PVS BTTVNQUJPOT BCPVU

UIFJS DVSWBUVSF EJE OPU NBUDI SBUFSTؠ KVEHNFOU� 'VSUIFS
 XF FYDMVEFE JUFNT UIBU XFSF SBUFE BT PWFSMZ

GBNJMJBS 	� ���
 PS PWFSMZ VOGBNJMJBS 	� ���

 UP FRVBMJ[F GBNJMJBSJUZ BDSPTT DPOEJUJPOT
 GPS B UPUBM PG ���

JUFNT SFNPWFE� 5IJT SFTVMUFE PO B UPUBM PG ��� JUFNT
 �� QFS DBUFHPSZ� 8FQFSGPSNFE U�UFTU DPNQBSJTPOT

BNPOH BMM SBUJOHT BOE BDSPTT BMM � DPOEJUJPOT BOE GPVOE UIBU UIF POMZ GBJMVSF PG QFSGFDU CBMBODF XBT B

TJHOJ୮ୢDBOU BTQFDU SBUJP EJ୭GFSFODF CFUXFFO TNBMM DVSWZ BOE CJH DVSWZ PCKFDUT 	U88 � ����
 Q � �����
�

����� #঎঑ঊট঒ঘছঊক &ডঙ঎ছ঒খ঎গঝ

1ঊছঝ঒ঌ঒ঙঊগঝজ

5XFOUZ�୮ୢWF OBJWF TVCKFDUT QBSUJDJQBUFE� "MM QBSUJDJQBOUT XFSF B୭୮ୢMJBUFE XJUI )BSWBSE 6OJWFSTJUZ� "

QPXFS BOBMZTJT DPOEVDUFE PO QSFWJPVTMZ DPMMFDUFE QJMPU EBUB 	/ � ��

 XIJDI TIPXFE UIBU B NJOJNVN

PG ��QBSUJDJQBOUTXBT SFRVJSFE UP BDIJFWF B QPXFS PG ���� JO F୭GFDUT PG JOUFSFTU� 0OFQBSUJDJQBOU TIPXFE

FYDFQUJPOBMMZ MPXPWFSBMM BDDVSBDZ 	BDDVSBDZ MFWFM ��ॎ

 XF UIVT FYDMVEFE UIBU QBSUJDJQBOUT BT BO PVUMJFS�

5IF SFNBJOJOH TBNQMF DPOTJTUFE PG �� QBSUJDJQBOUT 	�� NBMFT
 �� GFNBMFT
 NFBO BHF� �� ZFBST
 BHF SBOHF�

����� ZFBST
� "MM IBE OPSNBM PS DPSSFDUFE�UP�OPSNBM WJTJPO�

&ডঙ঎ছ঒খ঎গঝঊক 4঎ঝঞঙ

1BSUJDJQBOUT XFSF QPTJUJPOFE JO GSPOU PG BO"QQMF J.BD 	���� � ��� QJYFMT
 ��)[
 BOEXFSF JOTUSVDUFE

UP TJU TUSBJHIU BOE LFFQ UIFJS CPEZ QPTJUJPO TUJMM EVSJOH UIF FYQFSJNFOU� 5IF FYQFSJNFOU XBT QSP�

HSBNNFE BOE SVO JO ."5-"# ����B XJUI 1TZDIPQIZTJDT 5PPMCPY 	#SBJOBSE
 ����
�

��



#঎঑ঊট঒ঘছঊক &ডঙ঎ছ঒খ঎গঝ %঎জ঒ঐগ

1BSUJDJQBOUT XFSF BTLFE UP KVEHF UIF TJ[F 	4J[F +VEHNFOUT
 PS UIF DVSWBUVSF 	$VSWBUVSF +VEHNFOUT
 PG

QSFTFOUFE PCKFDUT GPS B UPUBM PG GPVS CMPDLT
 UXP GPS FBDI LJOE PG KVEHNFOU� *OTUSVDUJPO PO UIF LJOE PG

KVEHNFOUT UP HJWF XFSF QSPWJEFE BU UIF TUBSU PG FBDI CMPDL� &BDI USJBM TUBSUFEXJUI B ୮ୢYBUJPO EPU� %VSB�

UJPOXBT SBOEPNMZ TFUXJUIJO B �������NT SBOHF UPQSFWFOU QBSUJDJQBOUT GSPNBOUJDJQBUJOH UIF POTFU PG

TUJNVMJ� 5IFO
 BO PCKFDU XBT QSFTFOUFE BU UIF TDSFFO DFOUFS GPS ���NT� &BDI PCKFDU XBT QSFTFOUFE PODF

QFS CMPDL GPS B UPUBM PG ��� USJBMT QFS CMPDL BOE JUFNT XFSF BMM QSFTFOUFE BU UIF TBNF TJ[F PO UIF TDSFFO

	��� � ��� QJYFMT
� *O UIF 4J[F +VEHNFOU CMPDLT
 QBSUJDJQBOUT XFSF BTLFE UP KVEHF JG UIF SFBM�XPSME TJ[F

PG UIF PCKFDU XBT CJHHFS PS TNBMMFS DPNQBSFE UP BO BODIPS PCKFDU
 B USBTI UIBU XBT QSFTFOU JO UIF UFTUJOH

SPPN� *O UIF $VSWBUVSF +VEHNFOU CMPDLT
 QBSUJDJQBOUT XFSF BTLFE UP KVEHF JG UIF TIBQF PG UIF PCKFDU

XBT QFSDFJWFE BT CPYZ PS DVSWZ� 3FTQPOTFT XFSF HJWFO CZ SFTQPOTF LFZT GPMMPXJOH XIJDI JNNFEJBUF

GFFECBDL XBT QSPWJEFE� 1BSUJDJQBOUT XFSF JOTUSVDUFE UP SFTQPOE BT GBTU BT QPTTJCMF CZ VTJOH B LFZCPBSE

BOE QSFTTJOH FJUIFS أ��آ LFZ XJUI UIF SJHIU JOEFY ୮ୢOHFS PS أ �آ LFZ XJUI UIF SJHIU NJEEMF ୮ୢOHFS� 'PM�

MPXJOH SFTQPOTFT
 GFFECBDL XBT QSPWJEFE
 XIJDI MBTUFE ���NT GPS DPSSFDU SFTQPOTFT BOE ����NT GPS

XSPOH SFTQPOTFT� *G OP LFZQSFTT XBT EFUFDUFE XJUIJO ����NT GSPN TUJNVMVT EJTBQQFBSBODF
 UIF USJBM

XPVME UJNFPVU BOE B ����NT GFFECBDL EJTQMBZ XPVME BQQFBS
 DPNNVOJDBUJOH SFTQPOTF UJNF UPPL UPP

MPOH� 5IVT
 IJHI BDDVSBDZ XBT FODPVSBHFE� 1SJPS UP UIF BDUVBM FYQFSJNFOU
 QBSUJDJQBOUT QSBDUJDFE �

USJBMT JO TJ[F UBTL BOE � USJBMT JO DVSWBUVSF UBTL� 5IF GPSNBM FYQFSJNFOU DPOTJTUFE PG GPVS CMPDLT
 XIFSF

QBSUJDJQBOUT QFSGPSNFE FJUIFS TJ[F UBTL PS DVSWBUVSF UBTL JO FBDI CMPDL� 5BTL UZQF TXJUDIFE BG୴FS �TU

CMPDL BOE �SE CMPDL� &BDI CMPDL DPOTJTU PG ��� USJBMT
 XJUI FWFSZ TUJNVMVT GSPN UIF XIPMF TFU 	� � �� �

��� TUJNVMJ JO UPUBM
 QSFTFOUFE PODF JO B SBOEPNJ[FE TFRVFODF� 5IFSFGPSF
 FBDI VOJRVF TUJNVMVT XBT

KVEHFE UXJDF GPS SFBM�XPSME TJ[F BOE UXJDF GPS QFSDFJWFE DVSWBUVSF� 0WFSBMM
 UIFSF XFSF ��� USJBMT JO UIF

FYQFSJNFOU� 3FBDUJPO UJNF BOE BDDVSBDZ XFSF SFDPSEFE GPS FWFSZ USJBM�

5BTL PSEFS XFSF DPVOUFSCBMBODFE BDSPTT QBSUJDJQBOUT TP UIBU IBMG PG UIF QBSUJDJQBOUT TUBSUFE XJUI B

��



TJ[F UBTL
 BOE UIF PUIFS IBMG TUBSUFE XJUI B DVSWBUVSF UBTL� 5BTL PSEFS EVSJOH USBJOJOH XBT DPOTJTUFOU

XJUI UIF PSEFS PG UIF ୮ୢSTU UXP CMPDLT PG UIF GPSNBM FYQFSJNFOU� 5IF NBQQJOH PG SFTQPOTFT 	CJH�TNBMM

GPS 4J[F +VEHNFOUT
 CPYZ�DVSWZ GPS $VSWBUVSF +VEHNFOUT
 UP SFTQPOTF LFZT أ��آ	 BOE 
أ �آ XBT BMTP

DPVOUFSCBMBODFE BDSPTT QBSUJDJQBOUT�

0ঞঝক঒঎ছজ ছ঎খঘটঊক ঊগ঍ ঙছ঎ঙছঘঌ঎জজ঒গঐ

0OF QBSUJDJQBOU XJUI B OFBS�DIBODF PWFSBMM BDDVSBDZ 	����ॎ
 XBT FYDMVEFE GSPN BMM GVSUIFS BOBMZTJT�

0WFSBMM
 BDDVSBDZ PG UIF SFNBJOJOH �� QBSUJDJQBOUT XBT BCPWF ��ॎ 	. � �����ॎ
 4% � ����ॎ
� 'PS UIF

SFNBJOJOH QBSUJDJQBOUT
 XF FYDMVEFE JOBDDVSBUF USJBMT 	�ॎ PG USJBMT SFNPWFE PO BWFSBHF BDSPTT TVCKFDUT



BOE JUFSBUJWFMZ FMJNJOBUFE BOZ USJBMT GPS XIJDI 35T XFSF � TUBOEBSE EFWJBUJPO BCPWF UIF PWFSBMM NFBO

GPS UIBU TVCKFDU
 DPOEJUJPO
 BOE KVEHNFOU 	�ॎ PG USJBMT SFNPWFE PO BWFSBHF BDSPTT TVCKFDUT
�

"গঊকঢজ঒জ

8F UFTUFEXIFUIFS CPUI SFBDUJPO UJNFT 	35T
 BOE BDDVSBDZXFSF B୭GFDUFE CZ UIF DPWBSJBODF CFUXFFO TJ[F

BOE DVSWBUVSF� 5P EP TP
 XF QFSGPSNFE B XJUIJO�TVCKFDU SFQFBUFENFBTVSF "/07"
 TFQBSBUFMZ GPS UIF

4J[F BOE UIF +VEHNFOU UBTLT
 BOE TFQBSBUFMZ GPS 35T BOE BDDVSBDZ
 XJUI 4J[F BOE $VSWBUVSF BT XJUIJO�

TVCKFDU JOEFQFOEFOU WBSJBCMFT� 8F FNQMPZFE UIF GVODUJPO F["/07" JO 3 UP ୮ୢU UIF XJUIJO�TVCKFDU

SFQFBUFE NFBTVSF "/07" UFTUT� 8F DPO୮ୢSNFE SFTVMUT PG PVS "/07" CZ FNQMPZJOH NJYFE�F୭GFDU

NPEFMJOH
 XJUI 35T BT EFQFOEFOU WBSJBCMF
 TJ[F
 DVSWBUVSF BOE UIFJS JOUFSBDUJPO BT ୮ୢYFE F୭GFDUT
 BOE

TVCKFDUT BOE JUFNT BT SBOEPN F୭GFDUT� 4VCKFDUT SBOEPN F୭GFDUT XFSF NPEFMFE JO UFSNT PG CPUI TMPQF

BOE JOUFSDFQU
 XIJMF UIF SBOEPN F୭GFDUT PG *UFNT XFSF NPEFMFE JO UFSNT PG JOUFSDFQU POMZ� 5IJT XBT

UIF NPTU DPNQMFY NJYFE�F୭GFDU NPEFM UIBU DPVME SFBDI DPOWFSHFODF
 XIJDI JT SFDPNNFOEFE XIFO ୮ୢU�

UJOH NJYFE�F୭GFDU NPEFMT 	#BUFT
 ����
� 8F UFTUFE IPX TJHOJ୮ୢDBOUMZ FBDI QSFEJDUPS BOE SBOEPN F୭GFDU

DPOUSJCVUFE UP UIF NPEFM CZ SVOOJOH B MJLFMJIPPE SBUJP UFTU DPNQBSJOH OFTUFE NJYFE�F୭GFDU NPEFMT
 JO

��



XIJDI UIF TJNQMFS NPEFM IBT TPNF QBSBNFUFST ୮ୢYFE 	DPNQBSF GVODUJPO GPS UBCMF TUSVDUVSFT JO ."5�

-"#
� 5XP TFQBSBUF NJYFE�F୭GFDU NPEFMT XFSF SVO
 B TFQBSBUF POF GPS FBDI UBTL� 5IF NJYFE�F୭GFDU

NPEFMT XFSF DPNQVUFE JO ."5-"# VTJOH UIF ୮ୢUMN GVODUJPO�

&YQMPSJOH 4ୖ3NBQQJOH� ୮ୢSTU CMPDL� 5P UFTU XIFUIFS PVS SFTVMUT XFSF B୭GFDUFE CZ TUJNVMVT�SFTQPOTF

NBQQJOH GPDVTJOH POMZ PO UIF ୮ୢSTU CMPDL PG FBDI TVCKFDU
 CFGPSF BOZNBQQJOH DBO UBLF QMBDF� 4JNJMBSMZ

UP QSFWJPVT BOBMZTFT
 XF QFSGPSN UXP TFQBSBUF "/07"T UP QSFEJDU BDDVSBDZ BOE 35T
 TFQBSBUFMZ GPS

4J[F BOE $VSWBUVSF +VEHNFOUT
 XJUI 4J[F BOE $VSWBUVSF BT XJUIJO�TVCKFDUT JOEFQFOEFOU WBSJBCMFT� 8F

QFSGPSNFE UIF TBNF NJYFE�F୭GFDU NPEFM BOBMZTJT
 CVU UIJT UJNF SFTUSJDUJOH EBUB UP UIF ୮ୢSTU CMPDL� 8F

FNQMPZFE UIF TBNF QSPDFEVSF BT CFGPSF UP FTUBCMJTI UIF OVNCFS PG SBOEPN F୭GFDUT�

����� এ.3* &ডঙ঎ছ঒খ঎গঝ

1ঊছঝ঒ঌ঒ঙঊগঝজ

4JYUFFO IFBMUIZ PCTFSWFT XJUI OPSNBM PS DPSSFDUFE�UP�OPSNBM WJTJPO QBSUJDJQBUFE JO B � IPVS G.3*

TFTTJPO 	BHF SBOHF� �� � �� ZFBST� � GFNBMFT
� "MM QBSUJDJQBOUT XFSF DPOTFOUFE VTJOH UIF QSPDFEVSFT

BQQSPWFE CZ UIF *OTUJUVUJPOBM 3FWJFX #PBSE BU )BSWBSE 6OJWFSTJUZ�

.3* "ঌહঞ঒জ঒ঝ঒ঘগ

*NBHJOH EBUBXFSF DPMMFDUFE VTJOH B ���DIBOOFM QIBTFE�BSSBZ IFBE DPJM XJUI B �5 4JFNFOT 1SJTNB G.3*

4DBOOFS BU UIF)BSWBSE$FOUFS GPS #SBJO 4DJFODFT� )JHI�SFTPMVUJPO5��XFJHIUFE BOBUPNJDBM TDBOTXFSF

BDRVJSFE VTJOH B �% .13"(& QSPUPDPM 	��� TBHJUUBM TMJDFT� 'P7 � ���NN
 � Y � Y � NN WPYFM SFTPMV�

UJPO� HBQ UIJDLOFTT � �NN� 53 � ���� NT� 5& � ����NT� ୯୳JQ BOHMF � � EFHSFFT
� 'PS GVODUJPOBM SVOT


CMPPE PYZHFOBUJPOT MFWFM�EFQFOEFOU 	#0-%
 DPOUSBTU XBT PCUBJOFE VTJOH B HSBEJFOU FDIP�QMBOBS 5��

TFRVFODF 	�� PCMJRVF BYJBM TMJDFT BDRVJSFE BU ��p BOHMF P୭G PG UIF BOUFSJPS DPNNJTTVSF�QPTUFSJPS DPN�

NJTTVSF MJOF� 'P7 � ���NN� ��� Y ��� Y ��� NN WPYFM SFTPMVUJPO� HBQ UIJDLOFTT � �NN
 53� ����NT�

��



5& � �� NT� ୯୳JQ BOHMF � �� EFHSFFT� NVMUJ�CBOE BDDFMFSBUJPO GBDUPS � �
�

এ.3* ঎ডঙ঎ছ঒খ঎গঝ ঍঎জ঒ঐগ

0CTFSWFST WJFXFE JNBHFT PG CJH DVSWZ
 TNBMM DVSWZ
 CJH CPYZ BOE TNBMM CPYZ PCKFDUT JO B TUBOEBSE

CMPDLFE EFTJHO XIJMF VOEFSHPJOH GVODUJPOBM OFVSPJNBHJOH� 0CTFSWFST XFSF BTLFE UP QBZ BUUFOUJPO UP

FBDI JNBHF
 BOE UP QSFTT B CVUUPO XIFO UIF TBNF JNBHF SFQFBUFE CBDL UP CBDL
 XIJDI PDDVSSFE PODF

QFS CMPDL� &BDI SVO IBE ୮ୢWF ���TFDPOE CMPDLT QFS DPOEJUJPO
 XJUI UFO ���TFDPOET SFTU CMPDLT JOUFS�

MFBWFE� &BDI CMPDL DPOTJTUFE PG UFO JNBHFT
 OJOF VOJRVF BOE POF SFQFBUFE� &BDI JNBHF XBT QSFTFOUFE

GPS ���NT GPMMPXFE CZ B ���NT CMBOL� "MM JNBHFT XFSF QSFTFOUFE JO JTPMBUJPO PO B VOJGPSN XIJUF

CBDLHSPVOE� 5IF UPUBM EVSBUJPO PG B SVO XBT PG ���� NJOVUFT
 BOE QBSUJDJQBOUT QFSGPSNFE � SVOT�

-ঘঌঊক঒ণ঎ছজ

*O BEEJUJPO UP UIF NBJO FYQFSJNFOU
 XF SBO UISFF TFQBSBUF -PDBMJ[FST� B 5SJQBSUJUF -PDBMJ[FS
 B 3FUJOP�

UPQZ -PDBMJ[FS
 BOE B $BUFHPSZ -PDBMJ[FS�

5IF5SJQBSUJUF -PDBMJ[FS XBT SVO UP JEFOUJGZ UIF BOJNBUF SFHJPO BOE UIF TNBMM BOE CJH JOBOJNBUF PC�

KFDU SFHJPOT� *O FBDI SVO
 BOJNBMT
 TNBMM PCKFDUT BOE CJH PCKFDUT XFSF QSFTFOUFE JO B TUBOEBSE CMPDLFE

EFTJHO� 1BSUJDJQBOUT IBE UP QBZ BUUFOUJPO UP JNBHFT BOE SFTQPOE XIFO BO JNBHF XBT SFQFBUFE
 XIJDI

PDDVSSFE PODF QFS CMPDL� 8JUIJO FBDI SVO
 UIFSF XFSF TJY ���TFDPOE CMPDLT QFS DPOEJUJPO
 BOE UXFMWF

���TFDPOE SFTU CMPDLT JOUFSMFBWFE� 5IF PSEFS PG UIF CMPDL QSFTFOUBUJPO XBT SBOEPNJ[FE� &BDI CMPDL

DPOUBJOFE �� UPUBM JNBHFT
 �� VOJRVF POFT BOE POF SFQFBUFE� "O JNBHF XBT QSFTFOUFE GPS ���NT GPM�

MPXFE CZ B ���NT CMBOL� &BDI SVO MBTUFE ���� NJOVUFT BOE FBDI QBSUJDJQBOU QFSGPSNFE B UPUBM PG GPVS

SVOT�

5IF 3FUJOPUPQZ -PDBMJ[FS XBT QFSGPSNFE UP JEFOUJGZ BSFBT 7��7�
 BT XFMM BT DVSWBUVSF QSFGFSSJOH

BSFBT� 1BSUJDJQBOUT QBZFE BUUFOUJPO XIJMF CFJOH QSFTFOUFE XJUI WFSUJDBM NFSJEJBOT
 IPSJ[POUBM NFSJEJ�

��



BOT
 B TNBMM DJSDMF 	GPWFB

 B MBSHF DJSDMF 	QFSJQIFSZ

 BCTUSBDU XBWZ�DVSWZ QBUUFSOT BOE BCTUSBDU TUSBJHIU

QBUUFSOT� *NBHFT GPS UIFTF MBTU UXP DPOEJUJPOT XFSF TPVSDFE GSPN 4ISJBTBN BOE DPMMFBHVFT 	4SJIBTBN

FU BM�
 ����

 UP DPNQBSF PVS SFTVMUT XJUI UIFJS PCTFSWBUJPOT JO UIF NPOLFZ CSBJO� *NBHFT XFSF QSF�

TFOUFE JO B TUBOEBSE CMPDLFE EFTJHO� 7FSUJDBM NFSJEJBOT
 IPSJ[POUBM NFSJEJBOT
 TNBMM DJSDMF BOE MBSHF

DJSDMF XFSF QSFTFOUFE JO TFWFO TJY�TFDPOE CMPDLT QFS SVO
 XIJMF UIF TUSBJHIU BOE DVSWZ QBUUFSOT XFSF

QSFTFOUFE JO GPVSUFFO TJY�TFDPOE CMPDLT� 5IF PSEFS PG UIF CMPDLT XBT SBOEPNJ[FE� *O FBDI SVO UIFSF

XFSF �� ��TFDPOE SFTU CMPDLT JOUFSMFBWFE UISPVHIPVU� " SVO MBTUFE B UPUBM PG ���� NJOVUFT BOE QBSUJDJ�

QBOUT QFSGPSNFE B UPUBM PG � SVOT�

5IF $BUFHPSZ -PDBMJ[FS XBT QFSGPSNFE UP JEFOUJGZ CPEZ�TFMFDUJWF
 GBDF�TFMFDUJWF
 PCKFDU�TFMFDUJWF


TDFOF�TFMFDUJWF BSFBT
 BT XFMM BT .5�� 1BSUJDJQBOUT XBUDIFE QJDUVSFT PG IFBEMFTT CPEJFT
 GBDFT
 TDFOFT


JOBOJNBUF PCKFDUT
 TDSBNCMFE PCKFDUT JO B TUBOEBSE CMPDLFE EFTJHO� 1BSUJDJQBOUT XFSF BTLFE UP EFUFDU

XIFO B QJDUVSF XBT SFQFBUFE CBDL�UP�CBDL
 XIJDI PDDVSSFE PODF QFS CMPDL� 5IFSF XFSF FJHIU TJY�

TFDPOET CMPDLT QFS DPOEJUJPO JO POF SVO� *O IBMG PG UIF CMPDLT
 UIF JNBHF XBT ୮ୢYFE JO UIF NJEEMF PG

UIF TDSFFO
 JO UIF PUIFS IBMG
 UIF JNBHF NPWFE BDSPTT UIF TDSFFO BU B SBOEPN EJSFDUJPO� 5IJT XBT EPOF

JO PSEFS UP JEFOUJGZ NPWFNFOU�TFOTJUJWF BSFB .5�� 8JUIJO B ��TFDPOE CMPDL
 UIFSF XFSF ୮ୢWF VOJRVF

JNBHFT BOE POF SFQFBUFE JNBHF� *NBHFTXFSF QSFTFOUFE GPS ���NT GPMMPXFECZ B ���NT CMBOL� *O BEEJ�

UJPO
 UIFSF XFSF FJHIU FJHIU�TFDPOE SFTU CMPDLT JOUFSMFBWFE UISPVHIPVU UIF SVO� &BDI SVO MBTUFE B UPUBM

PG ���� NJOVUFT
 BOE QBSUJDJQBOUT QFSGPSNFE B WBSJBCMF OVNCFS PG SVOT
 EFQFOEJOH PO UIF BNPVOU PG

UJNF BWBJMBCMF�

%ঊঝঊ 1ছ঎ঙছঘঌ঎জজ঒গঐ

8F BOBMZ[FE GVODUJPOBM EBUB VTJOH #SBJO7PZBHFS 29 TPG୴XBSF GPS ."-5"#� 1SFQSPDFTTJOH JODMVEFE

TMJDF TDBO�UJNF DPSSFDUJPO
 �% NPUJPO DPSSFDUJPO
 MJOFBS USFOE SFNPWBM
 UFNQPSBM IJHI�QBTT ୮ୢMUFSJOH

	���� )[ DVUP୭ૄ

 TQBUJBM TNPPUIJOH 	� NN '8). LFSOFM

 BOE OPSNBMJ[BUJPO JOUP 5BMBJSBDI 	5"-


DPPSEJOBUFT� %BUB XFSF EPXO�TBNQMFE UP � Y � NN WPYFM SFTPMVUJPO� 8F DPNQVUFE (FOFSBM -JOFBS

��



.PEFMT 	(-.T
 BU UIF TJOHMF TVCKFDU MFWFM GPS UFYGPSNT BOE PSJHJOBM SVOT TFQBSBUFMZ� (-.T JODMVEFE

TRVBSF�XBWF SFHSFTTPST GPS FBDI DPOEJUJPOؠT QSFTFOUBUJPO UJNFT 	TNBMM DVSWZ
 TNBMM CPYZ
 CJH DVSWZ
 CJH

CPYZ

 XIJDI XFSF DPOWPMWFE XJUI B HBNNB GVODUJPO UP BQQSPYJNBUF UIF IFNPEZOBNJD SFTQPOTF�

3঎ঝ঒গঘঝঘঙঢ ঊগ঍ 0ঌঌ঒ঙ঒ঝঘঝ঎খঙঘছঊক .ঊজঔ ঍঎এ঒গ঒ঝ঒ঘগ

8F DSFBUFE BOE FBSMZ WJTVBM DPSUFY NBTL CZ CJMBUFSBMMZ EF୮ୢOJOH SFUJOPUPQJD NBQT 7�
 7� BOE 7� CBTFE

PO BOBUPNJDBM MBOENBSLT PO #SBJO7PZBHFS� 5IJT XBT EPOF BT UP FYDMVEF WPYFMT JO FBSMZ WJTVBM DPSUFY

GSPN GVSUIFS BOBMZTJT� 8F BMTP DSFBUFE BO PDDJQJUPUFNQPSBM 	05$
 NBTL BT UIF VOJPO PG NBOVBMMZ

EF୮ୢOFE VCFS�SFHJPOT WFOUSPNFEJBM UFNQPSBM DPSUFY 	W05$

 MBUFSBM PDDJQJUPUFNQPSBM DPSUFY 	M05$



BOE EPSTBM PDDJQJUPUFNQPSBM DPSUFY 	E05$

 CPUI BU UIF JOEJWJEVBM BOE UIF HSPVQ�MFWFM� 5IF 05$

NBTL EJE OPU JODMVEF WPYFMT GSPN FBSMZ WJTVBM DPSUFY�

5ছ঒ঙঊছঝ঒ঝ঎ 3঎ঐ঒ঘগজ %঎এ঒গ঒ঝ঒ঘগ

(SPVQ�MFWFM BOJNBM
 TNBMM�PCKFDU BOE CJH�PCKFDU QSFGFSSJOH SFHJPOT XFSF EF୮ୢOFE JO UIF PDDJQJUPUFN�

QPSBM DPSUFY CBTFE PO UIF BWFSBHF CFUB XFJHIUT BDSPTT TVCKFDUT GPS UIF 5SJQBSUJUF -PDBMJ[FS� 8JUIJO UIF

HSPVQ�MFWFM PDDJQJUPUFNQPSBM DPSUFYNBTL
 B WPYFM XBT BTTJHOFE UP UIF DPOEJUJPOXIJDI IBE UIF IJHIFTU

QPTJUJWF CFUB WBMVF�

7ঘড঎ক�ঠ঒জ঎ "গঊকঢজ঒জ

8F QFSGPSN B WPYFM�XJTF BOBMZTJT XIFSF
 GPS FBDI WPYFM
 XF MPPL TFQBSBUFMZ BU TJ[F BOE DVSWBUVSF QSFG�

FSFODF� 8F SFUBJOFE BMM WPYFMT UIBU IBE QPTJUJWF WBMVFT GPS BMM DPOEJUJPOT XJUIJO UIF HSPVQ�MFWFM 05$

NBTL
 XIJDI FYDMVEFE ���� PVU PG UIF UPUBM ���� WPYFMT XJUIJO UIF NBTL�

'PS FBDI PG UIF SFTVMUJOH WPYFMT
 XF DPNQVUFE UIF 4J[F <4NBMM � -BSHF
 BDSPTT DVSWBUVSF> BOE $VS�

WBUVSF <$VSWZ � #PYZ
 BDSPTT TJ[F> QSFGFSFODF
 BOE QMPU SFTVMUJOH BDUJWBUJPO XJUI 4J[F BOE $VSWBUVSF

��



QSFGFSFODF BT NBJO BYFT JO B $BSUFTJBO TQBDF� 5IFTF $BSUFTJBO DPPSEJOBUFT XFSF UIFO USBOTGPSNFE UP

QPMBS DPPSEJOBUFT XJUI HJWFO BOHMF BOE SBEJVT
 BOE WPYFMT XFSF DPMPS�DPEFE CBTFE PO TVDI B TDBMF� 5IF

OVNCFS PG WPYFMT XIJDI TIPXFE UIF TBNF QSFGFSFODF QSP୮ୢMF XFSF QMPUUFE JO B GSFRVFODZ IJTUPHSBN


BOE DPMPS�DPEFE WPYFMT XFSF EJTQMBZFE JO B TDBUUFSQMPU BOE BT B CSBJO TVSGBDF NBQ�

8F UFTUFE GPS VOJGPSNJUZ PG UIF DJSDVMBS EJTUSJCVUJPO PG UIF EBUB CZ QFSGPSNJOH UIF 3BZMFJHI UFTU

	;BS
 ����
 VTJOH UIF DJSDTUBU UPPMCPY PO ."5-"# 	#FSFOT FU BM�
 ����
� (JWFO UIF CJNPEBM EJTUSJ�

CVUJPO PG PVS EBUB
 XIJDI QSFTFOUFE UXP EJBNFUSJDBMMZ PQQPTJUF NPEFT
 XF QFSGPSNFE B EPVCMJOH PG

UIF BOHMFT QSPDFEVSF UP USBOTGPSN JU JO B VOJNPEBM EJTUSJCVUJPO� *O UIJT QSPDFEVSF
 FBDI BOHMF JT EPV�

CMFE
 BOE JG JUT SFTVMU JT FRVBM PS MBSHFS UIBO ���p
 UIFO ��� JT TVCUSBDUFE GSPN JU� *O UIJT XBZ
 EBUB XFSF

USBOTGPSNFE JOUP B VOJNPEBM EJTUSJCVUJPO ୮ୢU GPS TVCNJTTJPO UP B 3BZMFJHI UFTU� 8F WJTVBMJ[F UIF WPYFM

MPDBUJPOT PO UIF CSBJO TVSGBDF XJUI WPYFMT DPMPS�DPEFE CBTFE PO UIFJS BOHMF BOE SBEJVT JO UIF QPMBS

TQBDF�

8F GVSUIFS MPPL BU UIF WPYFM�XJTF QSFGFSFODF XJUIJO UIF BOJNBM
 TNBMM� BOE CJH�PCKFDU QSFGFSSJOH SF�

HJPOT PG UIF5SJQBSUJUF-PDBMJ[FS� 5SJQBSUJUF SFHJPOTXFSF EF୮ୢOFE BU UIF HSPVQ�MFWFM
 WPYFMTXJUIQPTJUJWF

WBMVFT GPS BMM GPVS DPOEJUJPOT PG UIF NBJO FYQFSJNFOU XFSF TFMFDUFE
 BOE QPMBS GSFRVFODZ IJTUPHSBNT

BOE TVSGBDF NBQT XFSF WJTVBMJ[FE VTJOH UIF TBNF QSPDFEVSFT BSF CFGPSF� 7PYFMT XJUI DFSUBJO UZQFT PG

JOUFSBDUJPOT XPVME OPU CF WJTJCMF XJUI UIF QSFWJPVT BOBMZTJT� 5P UFTU UIF EFHSFF UP XIJDI DVSWBUVSF

QSFGFSFODF HFOFSBMJ[FE BDSPTT TJ[F
 BOE TJ[F QSFGFSFODF HFOFSBMJ[FE BDSPTT DVSWBUVSF
 XF DPNQVUFE UIF

OVNCFS PG WPYFMT JO 05$ 	NBTLFE UP POMZ TFMFDU WPYFMT XJUI QPTJUJWF BDUJWBUJPO GPS BMM GPVS DPOEJ�

UJPOT
 UIBU TIPXFE B DVSWZ�CPYZ QSFGFSFODF
 BOE UIF OVNCFS PG WPYFMT UIBU TIPXFE B CPYZ�DVSWZ

QSFGFSFODF� 'PS UIFTF TVCTFUT PG WPYFMT
 XF DPNQVUFE UIF QSPQPSUJPO PG WPYFMT XIPTF DVSWBUVSF QSFG�

FSFODF HFOFSBMJ[FE BDSPTT TJ[F� 5IF TBNF BOBMZTJT XBT BMTP QFSGPSNFE XIFO GBDUPSJOH CZ TJ[F
 UIBU JT

MPPLJOH BU UIF QSPQPSUJPO PG TNBMM�PCKFDU BOE CJH�PCKFDU QSFGFSSJOH WPYFMT JO 05$ XIJDI TIPXFE UIF

TJ[F CJBT BDSPTT DVSWBUVSFT�

��



5ঢঙ঒ঌঊক�"ঝঢঙ঒ঌঊক 1ছ঎এ঎ছ঎গঌ঎ .ঊঙজ

8F XFSF JOUFSFTUFE JO UFTUJOH XIFUIFS UIF UZQJDBM DPNCJOBUJPOT <TNBMM DVSWZ
 CJH CPYZ> XPVME MFBE UP

NPSF SFMJBCMF OFVSBM SFTQPOTFT UIBO UIF BUZQJDBM DPNCJOBUJPOT <TNBMM CPYZ
 CJH DVSWZ>� 5P EP TP
 XF

SFTUSJDUFE PVS JOWFTUJHBUJPO UP BMM BDUJWF WPYFMT GPS UIF DPOUSBTU <BMM DPOEJUJPOT � SFTU> UISFTIPMEFE BU U��

GPS UIF 5SJQBSUJUF -PDBMJ[FS EBUB� 8F UIFO DPNQVUFE B UZQJDBM <TNBMM DVSWZ � CJH CPYZ> BOE BO BUZQJDBM

DPOUSBTU <TNBMM CPYZ � CJH DVSWZ> GSPN UIFNBJO FYQFSJNFOUBM SVO
 NBTLFE UIFN
 BOE EJTQMBZFE UIFN

PO UIF TVSGBDF� .BQT XFSF UISFTIPMEFE BU UIF TBNF MFWFM GPS FBTJFS DPNQBSJTPO� 8F ୮ୢSTU BTTFTTFE UIF

SFMJBCJMJUZ PG UZQJDBM BOE BUZQJDBM DPOUSBTUT CZ QFSGPSNJOH BO JOEJWJEVBM MFWFM PEE�FWFO DPSSFMBUJPO�

'PS FBDI TVCKFDU
 XF EJWJEFE UIF NBTLFE CFUB NBQT JO UXP HSPVQT
 EFQFOEJOH PO XIFUIFS UIFZ XFSF

DPMMFDUFE JO FWFO�OVNCFSFE SVOT PS PEE�OVNCFSFE SVOT
 BOE DPNQVUFE UIF BWFSBHF BDUJWBUJPO� #FUB

NBQT GPS UIF BWFSBHF PG PEE BOE FWFO SVOT XFSF UIFO DPSSFMBUFE XJUI FBDI PUIFS� 8F UIFO QFSGPSNFE B

U�UFTU UP BTTFTT XIFUIFS UIF SFMJBCJMJUZ CFUXFFO UIF UZQJDBM BOE BUZQJDBM DPOUSBTU NBQT XBT TJHOJ୮ୢDBOUMZ

EJ୭GFSFOU�

��



3
$PNQBSJOH GBDFUT PG CFIBWJPSBM PCKFDU

SFQSFTFOUBUJPO XJUI CSBJOT BOE NPEFMT

��� "ঋজঝছঊঌঝ

)FSF
 XF FYQMPSFE IPX XFMM EJ୭GFSFOU LJOET PG CFIBWJPSBM TJNJMBSJUZ KVEHNFOUT PG JOBOJNBUF PCKFDUT

SFMBUFE UP OFVSBM SFTQPOTF UP UIPTF PCKFDUT BMPOH UIF WFOUSBM TUSFBN IJFSBSDIZ�

��



4QFDJ୮ୢDBMMZ
 XF ୮ୢSTU NFBTVSFE TJNJMBSJUZ JNQMJDJUMZ VTJOH B WJTVBM TFBSDI UBTL
 NFBTVSJOH UIF UJNF JU

UPPL QBSUJDJQBOUT UP ୮ୢOE POF UBSHFU BNPOHTU PUIFST JUFNT� 8F BMTPNFBTVSFE TJNJMBSJUZ XJUI BO FYQMJDJU

TIBQF�HVJEFE TPSUJOH UBTL
 JO XIJDI QBSUJDJQBOUT ESBHHFE BOE ESPQQFE TJNJMBS JUFNT OFBSCZ XIJMF GP�

DVTJOH PO TIBQF TJNJMBSJUZ
 BOE OPU PO PUIFS PCKFDU QSPQFSUJFT� 'JOBMMZ
 XF NFBTVSFE TJNJMBSJUZ XJUI B

TFDPOE TPSUJOH UBTL
 CVU UIJT UJNF XJUIPVU HJWJOH QBSUJDJQBOUT BOZ HVJEBODF PO XIBU NFBTVSF PG TJNJ�

MBSJUZ UP GPMMPX 	VOHVJEFE
� 0VS SFTVMUT TIPX UIBU 	J
 UIFSF BSF DMFBS EJ୭GFSFODFT JO UIFNFBTVSFE TJNJMBS�

JUZ TQBDF PG PCKFDUT BDSPTT UBTLT
 	JJ
 UIF JNQMJDJU TJNJMBSJUZ NFBTVSFE CZ WJTVBM TFBSDI XBTNPTU TUSPOHMZ

DPSSFMBUFE XJUI UIF QPTUFSJPS IBMG PG UIF WFOUSBM WJTVBM TUSFBN
 	JJJ
 UIF FYQMJDJU TIBQF�HVJEFE TPSUJOH

TJNJMBSJUZ XBTNPTU TUSPOHMZ DPSSFMBUFE UP BOUFSJPS IBMG BMPOH UIF WFOUSBM TUSFBN
 BOE 	JW
 UIF TJNJMBSJUZ

NFBTVSFEXJUI VOHVJEFE TPSUJOH UBTLXBT OPUXFMM�DPSSFMBUFEXJUI BOZ WJTVBM TZTUFN SFTQPOTFT
 EFTQJUF

JU CFJOH B IJHIMZ SFMJBCMF CFIBWJPSBM TJNJMBSJUZ TQBDF� %FFQ�OFU IJFSBSDIJDBM MBZFST TIPXFE B TJNJMBS SF�

MBUJPOTIJQ XJUI UIFTF UISFF CFIBWJPSBM NFBTVSFT
 CVU XJUI OPUBCMF EJWFSHFODFT� UIF EFFQ�OFU MBDLFE B

TUSPOH TIBQF�CBTFE TJNJMBSJUZ TQBDF
 BOE TIPXFE NPEFSBUF DPSSFMBUJPO XJUI UIF VOHVJEFE TJNJMBSJUZ

TQBDF JO UIF ୮ୢOBM PVUQVU MBZFS�

#SPBEMZ
 UIFTF SFTVMUT IJHIMJHIU UIBU EJ୭GFSFOU LJOET PG TJNJMBSJUZ DBO CF NBOJGFTU JO EJ୭GFSFOU CF�

IBWJPSBM UBTLT
 BOE SFWFBM B DMFBS KPJOU JO UIF XBZ UIF WJTVBM TZTUFN SFQSFTFOUT UIF TJNJMBSJUZ PG PCKFDUT�

#BTFE PO UIFTF EBUB
 XF IZQPUIFTJ[F UIBU UIJT SFMBUJWFMZ TIBSQ USBOTJUJPO BMPOH UIF WFOUSBM TUSFBN IJ�

FSBSDIZ NBZ SF୯୳FDU B USBOTJUJPO GSPN NPSF QJDUPSJBM UP NPSF TUSVDUVSBM SFQSFTFOUBUJPO PG JOBOJNBUF

PCKFDU JOGPSNBUJPO�

��



��� *গঝছঘ঍ঞঌঝ঒ঘগ

5IF TJNJMBSJUZ TQBDF PG PCKFDUT IBT CFFO FYUFOTJWFMZ VTFE BT B UPPM UP SFMBUF SFQSFTFOUBUJPOT BNPOH

NJOET
 CSBJOT
 BOE NPEFMT� )PXFWFS
 UIF QTZDIPMPHJDBM DPOTUSVDU PG أTJNJMBSJUZآ JT OPU XFMM EF୮ୢOFE

؛ PCKFDUT DBO CF TJNJMBS JO EJ୭GFSFOU XBZT� 'PS FYBNQMF
 BO PSBOHF BOE B UFOOJT CBMM BSF NPSF TJNJMBS

JG TIBQF JT DPOTJEFSFE BT B NFBTVSF PG TJNJMBSJUZ
 XIJMF BO PSBOHF XJMM CF NPSF TJNJMBS UP B CBOBOB

JG TFNBOUJD DBUFHPSZ JT DPOTJEFSFE BT UIF NFBTVSF PG TJNJMBSJUZ� 'VSUIFS
 UIF XBZ JO XIJDI XF EF୮ୢOF

TIBQF TJNJMBSJUZ JT BMTP OPU PCWJPVT
 JO UIBU TIBQF JOGPSNBUJPO JT DPOTUJUVUFE PG BNVMUJUVEF PG GFBUVSFT

BU EJ୭GFSFOU MFWFMT 	%J$BSMP � $PY
 ����
� 5IJT SBJTFT UIF JNQPSUBOU RVFTUJPO PG XIFUIFS BOE IPX

UIFTF EJ୭GFSFOU PCKFDU TJNJMBSJUZ TQBDFT SFMBUF UP UIF TUSVDUVSF PG PCKFDU SFTQPOTFT JO UIF CSBJO�

7BSJPVT TUVEJFT IBWF DPMMFDUFE CFIBWJPSBM NFBTVSFT PG PCKFDU TJNJMBSJUZ BOE DPSSFMBUFE UIFTF NFB�

TVSFT XJUI OFVSBM SFTQPOTFT BMPOH UIF WFOUSBM TUSFBN
 VUJMJ[JOH EJ୭GFSFOU LJOET PG QBSBEJHNT 	,JBOJ

FU BM�
 ����� )BVTIPGFS FU BM�
 ����� #SBDDJ FU BM�
 ����� EF #FFDL FU BM�
 ����� 1FFMFO � $BSBNB[[B
 �����

$BSMTPO FU BM�
 ����� #SBDDJ � 0Q EF #FFDL
 ����� &EFMNBO FU BM�
 ����� +P[XJL FU BM�
 ����
� 0OF PG UIF

NPTU QPQVMBS QBSBEJHNT JO SFDFOU ZFBST IBT CFFO UIFNVMUJQMF PCKFDU BSSBOHFNFOUNFUIPE 	TPSUJOH UBTL

GPS TIPSU� ,SJFHFTLPSUF �.VS 	����

� *O UIJT QBSBEJHN
 QBSUJDJQBOUT BSF SFRVJSFE UP BSSBOHF BO JOJUJBM

TFU PG PCKFDUT GPS TFWFSBM USJBMT� 0WFS USJBMT
 BO BMHPSJUIN [PPNT JOUP TQFDJ୮ୢD TVCTFUT BOE UIFO DPN�

QVUFT UIF JEFBM TJNJMBSJUZ TQBDF HJWFO JOGPSNBUJPO DPMMFDUFE UISPVHIPVU UIF USJBMT� *OUFSFTUJOHMZ
 XIFO

JOTUSVDUJOH QBSUJDJQBOUT UP BSSBOHF JUFNT JOUP B TQBDF CBTFE PO UIFJS TJNJMBSJUZ
 XJUIPVU GVSUIFS JOTUSVD�

UJPOT POXIBU UIJT TJNJMBSJUZ TIPVME CF 	J�F�
 JU XBT VOHVJEFE

 TJNJMBSJUZ TFFNFE UP GPMMPX GFBUVSFT UIBU

XFSF NPSF DBUFHPSJDBM UIBO UIF POFT HVJEJOH SFQSFTFOUBUJPOBM TQBDF JO NPOLFZ *5 	.VS FU BM�
 ����
�

5IJT TVHHFTUT UIBU UIF TPSUJOH UBTL
 XIFO OP JOTUSVDUJPOT BSF QSPWJEFE
 MFBET UP QFPQMF SFMZJOH NPSF

TUSPOHMZ PO TFNBOUJD DBUFHPSJDBM JOGPSNBUJPO 	F�H� HSPVQJOH UPHFUIFS GPPE
 DMPUIJOH
 GVSOJUVSF
 FUD�


UIBO PO NPSF QSJNJUJWF QFSDFQUVBM GFBUVSFT 	F�H� HSPVQJOH UPHFUIFS CBTFE PO BTQFDU SBUJP
 DVSWBUVSF


TIBQF
�

��



8IBUIBQQFOT JG QBSUJDJQBOUT BSF JOTUSVDUFE UP BSSBOHF PCKFDUT CBTFE PO B TQFDJ୮ୢDNFBTVSF PG TJNJMBS�

JUZ #SBDDJ �0Q EF #FFDL 	����
 UFTUFE UXP EJ୭GFSFOU WBSJBUJPOT PG UIF TPSUJOH UBTL� XIJMF POF WFSTJPO

BTLFE QBSUJDJQBOUT UP BSSBOHF PCKFDUT TQFDJ୮ୢDBMMZ CBTFE PO TFNBOUJD TJNJMBSJUZ
 UIF TFDPOE POF BTLFE

QBSUJDJQBOUT UP BSSBOHF PCKFDUT CBTFE PO UIFJS QFSDFJWFE TIBQF TJNJMBSJUZ� 5IFZ BMTP DBSFGVMMZ TFMFDUFE

B TUJNVMVT TFU UP TFQBSBUF BT NVDI BT QPTTJCMF UIF TIBQF PG EFQJDUFE PCKFDUT GSPN UIFJS CSPBE TFNBOUJD

DBUFHPSZ 	F�H� BOJNBMT
 GSVJUT BOE WFHFUBCMFT
 TQPSUJOH FRVJQNFOU
 FUD�
� 5IFZ GPVOE UIBU QPTUFSJPS

BTQFDUT PG UIF WJTVBM TZTUFN TIPXFE B OFVSBM TJNJMBSJUZ TUSVDUVSF SFMBUFE UP UIF TIBQF�TJNJMBSJUZ PG UIF

PCKFDUT
 BOE UIBU NPSF BOUFSJPS QBSUT PG UIF WJTVBM TZTUFN TIPXFE B DPSSFMBUJPO XJUI CPUI TIBQF BOE

DBUFHPSZ TJNJMBSJUZ TUSVDUVSFT 	#SBDDJ �0Q EF #FFDL
 ����� 1FFMFO �$BSBNB[[B
 ����� 1SPLMPWB FU BM�


����
�

'JOBMMZ
 NPSF SFDFOUMZ
 $PIFO FU BM� 	����
 FYBNJOFE CSBJO�CFIBWJPS TJNJMBSJUZ XIFSF UIF TJNJMBS�

JUZ XBT NFBTVSFE XJUI B EJ୭GFSFOU QBSBEJHN� WJTVBM TFBSDI� 5IJT NFUIPE NFBTVSFT TJNJMBSJUZ JNQMJD�

JUMZ
 CZ NFBTVSJOH UIF UJNF JU UBLFT UP ୮ୢOE POF PCKFDU BNPOH EJTUSBDUPST PG BOPUIFS LJOE 	%VODBO �

)VNQISFZT
 ����� 8PMGF �)PSPXJU[
 ����
� 'PS FYBNQMF
 QFPQMF BSF RVJDL UP ୮ୢOE B QJDUVSF PG B GBDF

BNPOH QJDUVSFT PG DBST BOE TMPX UP ୮ୢOF UIBU TBNF QJDUVSF PG B GBDF BNPOH QJDUVSFT PG CPEJFT؜UIJT

JOEJDBUFT GBDFT BSF NPSF TJNJMBS UP CPEJFT UIBO UP DBST� 6TJOH UIJT NFBTVSF PG TJNJMBSJUZ
 UIFZ GPVOE

FYUFOTJWF BOE TUSPOH DPSSFMBUJPOT BDSPTT FOUJSF WFOUSBM WJTVBM TUSFBN� 5IFZ QSPQPTFE UIBU UIFSF NBZ CF

POF VCJRVJUPVT SFQSFTFOUBUJPOBM TQBDF BDSPTT UIF FOUJSF WJTVBM TUSFBN� )PXFWFS
 UIFZ POMZ NFBTVSFE

CSBJO BOE CFIBWJPSBM TJNJMBSJUZ BU UIF MFWFM PG PCKFDU DBUFHPSJFT
 F୭GFDUJWFMZ QSFTVNJOH DBUFHPSZ�MFWFM

SFMBUJPOTIJQT
 MFBWJOH PQFOXIFUIFS UIF TFBSDI BOE CSBJO SFMBUJPOTIJQT BDUVBMMZ IPME XIFO DPOTJEFSJOH

TJNJMBSJUZ BNPOH JOEJWJEVBM JUFNT�

5BLFO UPHFUIFS
 UIFTF TUVEJFT JOEJDBUF UIBU UIFSF BSF EJ୭GFSFOU LJOET PG TJNJMBSJUJFT BNPOH PCKFDUT�

*NQMJDJUNFBTVSFNFOUTVTJOH WJTVBM TFBSDI TQFFET BOE FYQMJDJUNFBTVSFNFOUT GPDVTJOHPO TIBQF�TJNJMBSJUZ

TFFN UP CPUI BDDPVOU CFUUFS GPSNVDI PG UIF WFOUSBM WJTVBM TUSFBN 	#SBDDJ�0QEF #FFDL
 ����� $PIFO

FU BM�
 ����
 UIBO VOHVJEFE TJNJMBSJUZ NFBTVSFNFOUT 	.VS FU BM�
 ����

 XIJDI UFOE UP CF NPSF TFNBO�

��



UJD SBUIFS UIBO QFSDFQUVBM� 5P EBUF
 UIFTF NFBTVSFT IBWF OPU CFFO DPOTJEFSFE BU UIF TBNF UJNF
 JO UIF

TBNF QBSUJDJQBOUT
 PWFS UIF TBNF TUJNVMVT TFU� 'VSUIFS
 UIF SFMBUJPOTIJQ CFUXFFO WJTVBM TFBSDI JNQMJDJU

TJNJMBSJUZ BOE TIBQF�HVJEFE FYQMJDJU TJNJMBSJUZ JT DPNQMFUFMZ VOLOPXO؜EP UIFZ CPUI DPSSFMBUF XJUI

CSBJO TJNJMBSJUZ NFBTVSFT JO UIF TBNF XBZ 5IF BJN PG UIJT TUVEZ JT UP NFBTVSF BOE DPNQBSF UIFTF

UISFF TJNJMBSJUZ TQBDFT BOE SFMBUF UIFN UP UIF OFVSBM SFTQPOTFT BMPOH UIF WJTVBM IJFSBSDIZ�

0OF LFZ DIBMMFOHF PG PVS TUVEZ JT UIF TUJNVMVT TFU PG DIPJDF� XF TIPXFE QBSUJDJQBOUT PCKFDUT UIBU

DPWFS B SBOHF PG DBUFHPSJFT UIBU XBT OBSSPXFS UIBO UIF POF FNQMPZFE JO QSFWJPVT TUVEJFT FYQMPSJOH

QTZDIPMPHJDBM TJNJMBSJUZ 	.VS FU BM�
 ����� +P[XJL FU BM�
 ����
� 4QFDJ୮ୢDBMMZ
 XF EJE OPU DPWFS UIF BO�

JNBUF�JOBOJNBUF EJTUJODUJPO
 CVU GPDVTFE PO JOBOJNBUF PCKFDUT� 4JODF SFQSFTFOUBUJPOT JO PDDJQJUP�

UFNQPSBM DPSUFY BSF TUSPOHMZ ESJWFO CZ EJTUJODUJPOT BU UIJT CSPBEFS DBUFHPSJDBM MFWFM 	.VS FU BM�
 �����

,SJFHFTLPSUF FU BM�
 ����

 UIJT DIPJDF QSPWJEFT B TUSJDUFS BOE NPSF OVBODFE UFTU
 BT DPNQBSFE UP QSFWJ�

PVT MJUFSBUVSF
 PG UIF SFMBUJPOTIJQ BNPOH UIFTF CFIBWJPSBM TJNJMBSJUZ NFBTVSFT BOE OFVSBM SFTQPOTFT�

��



��� 3঎জঞকঝজ

����� 7঒জঞঊক 4঎ঊছঌ঑ 5ঊজঔ %঎জ঒ঐগ

*O UIF WJTVBM TFBSDI UBTL
 QBSUJDJQBOUT IBE UP EFUFDU UIF PEE�POF�PVU UBSHFU BNPOH EJTUSBDUPST BT RVJDLMZ

BT UIFZ DPVME JO B .FDIBOJDBM 5VSL TUVEZ 	'JHVSF ���B
 TFF .FUIPET
� 'PS UIJT FYQFSJNFOU
 JNBHFT 	O

� ��
 BMM JOBOJNBUF
 XFSF HSBZ�TDBMFE BOE MVNJOBODF�NBUDIFE� 5IF NFBTVSF PG EJTTJNJMBSJUZ JT
 JO UIJT

DBTF
 HJWFO CZ SFBDUJPO UJNF 	35
� UIF GBTUFS UIF UBSHFU JT JOEJWJEVBUFE
 UIF NPSF EJTTJNJMBS UIF UBSHFU

JT GSPN UIF EJTUSBDUPST 	%VODBO � )VNQISFZT
 ����� 8PMGF � )PSPXJU[
 ����
� $POTUSVDUJOH B �� Y

�� TJNJMBSJUZ NBUSJY CBTFE PO 35T SFRVJSFT UIF DPMMFDUJPO PG ���� SFMJBCMF 35 NFBTVSFT
 UPP NBOZ GPS

JU UP CF GFBTJCMF UP DPMMFDU UIFN GSPN POF JOEJWJEVBM QBSUJDJQBOU JO B TJOHMF FYQFSJNFOU 	PS .FDIBOJDBM

5VSL 
أIJUأ� 8F UIVT EFWJTFE B OPWFM XBZ UP DPMMFDU 35T
 JO XIJDI QBSUJDJQBOUT QFSGPSNJOH B IJU XFSF

QSFTFOUFE XJUI POMZ B TVC�TBNQMF PG UIF XIPMF QPTTJCMF ���� UBSHFU�EJTUSBDUPS QBJST
 XIJDI DPOTJTUFE

PG �� QBJST 	PCKFDUT XFSF QSFTFOUFE CPUI BT UBSHFU BOE BT EJTUSBDUPS XJUIJO FBDI FYQFSJNFOU� 'JHVSF

���C
� 'SPN QJMPU EBUB
 XF FTUBCMJTIFE UIBU
 UP PCUBJO SFMJBCMF EBUB
 XF OFFEFE BU MFBTU �� JOEJWJEVBM

35 NFBTVSFT QFS PCKFDU QBJS 	BWFSBHFE BDSPTT �� QSFTFOUBUJPOT QFS IJU

 XIJDI BNPVOUFE UP ���
���

USJBMT� 5IVT
 XF QSPEVDFE B UPUBM PG �
��� TFQBSBUF .FDIBOJDBM 5VSL IJUT
 XJUI �� PCKFDU QBJST FBDI


BOE XF FOTVSFE UIBU UIFSF XBT OP SFQFUJUJPO PG UIF TBNF PCKFDU BNPOH UIFTF �� PCKFDU QBJST XJUIJO

BO FYQFSJNFOU� 'VSUIFS
 XF FOTVSFE UIBU PCKFDU QBJST PWFSMBQ XBT OPU NPSF UIBO ��ॎ GPS BOZ UXP PG

UIF ���� 5VSL IJUT� " UPUBM PG �
��� QBSUJDJQBOUT QFSGPSNFE UIF FYQFSJNFOU 	JOEJWJEVBMT DPVME QFSGPSN

NPSF UIBO POF IJU
� 8F FMJNJOBUFE JOEJWJEVBM TVCKFDU WBSJBCJMJUZ UISPVHI NJYFE�F୭GFDU NPEFMJOH
 CZ

NPEFMJOH TVCKFDUT BT SBOEPN JOUFSDFQU� 5IJT QSPWFE UP HSFBUMZ JODSFBTF UIF SFMJBCJMJUZ PG UIF EBUB
 UIBU

XFOU GSPN ���� UP ���� 	BWFSBHF PG �� TQMJU�IBMG JUFSBUJPOT
�

��



Figure 3.1: Visual Search Task Design. D�� YLVXDO VHDUFK WDVN GLVSOD\� DIWHU D IL[DWLRQ GRW ����PV�� VL[ REMHFWV DSSHDUHG

LQ D FLUFXODU DUUD\� 2QO\ RQH RI WKHVH REMHFWV ZDV GLIIHUHQW �WDUJHW� ZKLOH DOO WKH RWKHUV ZHUH VLPLODU �GLVWUDFWRUV�� 3DU�

WLFLSDQWV KDG WR SUHVV WKH VSDFH�EDU DV VRRQ DV WKH\ LGHQWLILHG WKH WDUJHW ORFDWLRQ� $IWHU WKHLU UHVSRQVH� WKH LPDJHV

ZHUHPDVNHG DQG SDUWLFLSDQWV KDG WR UHSRUW RQ WKH NH\ERDUG ZKHUH WKH WDUJHW ZDV ORFDWHG� E�� 9LVXDO 6HDUFK ([SHUL�

PHQW 'HVLJQ� 7KH �� [ ��PDWUL[ RI ����� FRPSDULVRQV ZDV GLYLGHG LQWR ����� VHSDUDWH0HFKDQLFDO 7XUN KLWV LQ ZKLFK

�� REMHFW SDLUV ZHUH SUHVHQWHG� (DFK REMHFW LQ D SDLU ZDV SUHVHQWHG ERWK DV WDUJHW DQG DV GLVWUDFWRU ZLWKLQ RQH KLW�

6LQFH SDUWLFLSDQWV FRXOG SHUIRUPPRUH WKDQ RQH LQGLYLGXDO KLW� WKH ILQDO QXPEHU RI SDUWLFLSDQWV ������� LV VPDOOHU WKDQ

WKH QXPEHU RI LQGLYLGXDO KLWV �������� 2QFH DOO ����� KLWV ZHUH FROOHFWHG� ZH REWDLQHG �� DYHUDJH 57V IRU HDFK RI WKH

����� FRPELQDWLRQV� ZKLFK SLORW GDWD HVWDEOLVKHGZDV VXIILFLHQW WR REWDLQ UHOLDEOH GDWD�

����� .%4 ঙকঘঝজ

5P VOEFSTUBOE XIJDI XFSF UIF NBJO EJNFOTJPOT UIBU ESPWF 35 EJ୭GFSFODFT BNPOH PCKFDU QBJST
 XF

NBQQFE UIFTF EJ୭GFSFODFT JOUP B $BSUFTJBO TQBDF UISPVHI NVMUJEJNFOTJPOBM TDBMJOH 	.%4� NBQQFE

JOUP � EJNFOTJPOT� ୮ୢHVSF ���B MFG୴
� 8IFO WJTVBMJ[JOH UIF .%4 QMPU
 XF DBO FBTJMZ JEFOUJGZ TVCEJWJ�

TJPOT CBTFE PO PCKFDUTؠ NJE�MFWFM WJTVBM GFBUVSFT TVDI BT DVSWBUVSF PS FMPOHBUJPO� 'VSUIFS
 FWFO UIPVHI

JNBHFT XFSF HSBZ�TDBMFE BOE MVNJOBODF�NBUDIFE
 GSPN UIF QMPU JU BQQFBST UIBU UIFSF DPVME BMTP CF BO

JO୯୳VFODF PG MPXFS�MFWFM WJTVBM GFBUVSFT 	F�H� QJYFM BSFB
� 5IVT
 UIJT TQBDF TFFNT UP DPOUBJO WJTVBM GFBUVSF

JOGPSNBUJPO PG MPX�UP�JOUFSNFEJBUF DPNQMFYJUZ� )PX EJE UIJT JNQMJDJU TFBSDI TQBDF DPNQBSF UP UIF

TQBDFT QSPEVDFE XJUI FYQMJDJU TJNJMBSJUZ NFBTVSFNFOUT 

5P FYQMPSF UIJT RVFTUJPO
 XF DPMMFDUFE TJNJMBSJUZ SBUJOHT EVSJOH B TPSUJOH UBTL 	,SJFHFTLPSUF �.VS


����� #SBDDJ � 0Q EF #FFDL
 ����

 JO XIJDI QBSUJDJQBOUT XFSF BTLFE UP BSSBOHF PCKFDUT CBTFE PO TJN�

JMBSJUZ JOTJEF B DJSDVMBS BSFOB� *O POF FYQFSJNFOU
 QBSUJDJQBOUT XFSF BTLFE UP BSSBOHF PCKFDUT CZ TIBQF

	TIBQF�HVJEFE TPSUJOH TQBDF
� *O UIF PUIFS
 UIFZ XFSF OPU HJWFO TQFDJ୮ୢD JOTUSVDUJPOT BCPVU XIJDI TJN�

��



JMBSJUZ NFBTVSF UP VTF 	VOHVJEFE TPSUJOH TQBDF
� (JWFO QBTU MJUFSBUVSF
 XF FYQFDUFE UIF TIBQF�HVJEFE

TQBDF UP MFBE UP NPSF QFSDFQUVBM EJNFOTJPOT
 BOE UIF VOHVJEFE TPSUJOH TQBDF UP MFBE UP NPSF DBUFHPS�

JDBM EJNFOTJPOT 	.SVD[FL FU BM�
 ����� #SBDDJ � 0Q EF #FFDL
 ����
�

8IFO NBQQJOH UIF EJTTJNJMBSJUJFT JOUP B ��EJNFOTJPOBM TQBDF XJUI NVMUJEJNFOTJPOBM TDBMJOH
 XF

୮ୢOE UIBU GPS UIF TIBQF�HVJEFE TPSUJOH TQBDF 	TQMJU�IBMG SFMJBCJMJUZ� ����� 'JHVSF ���B DFOUFS

 DMVTUFSJOH

XBT QSJNBSJMZ CBTFE PO TIBQF TJNJMBSJUZ� B TRVBSFE�UP�CPYZ PCKFDU HSBEJFOU FNFSHFE
 BT XFMM BT B HSBEJ�

FOU GSPN PCKFDUT XJUI SPVOEFS TIBQFT UP PCKFDUT XJUI FMPOHBUFE QBSUT 	SFQMJDBUJPO PG #SBDDJ � 0Q EF

#FFDL 	����

� 'SPN UIJT RVBMJUBUJWF BOBMZTJT
 UIFSF EJE OPU TFFN UP CF B TUSPOH EJ୭GFSFODF CFUXFFO UIJT

TQBDF BOE UIF TFBSDI�35 POF� )PXFWFS
 UIF DPSSFMBUJPO CFUXFFO UIF TIBQF�HVJEFE TPSUJOH TQBDF BOE

UIF TFBSDI�35 POF XBT SFMBUJWFMZ MPX 	S � ����

 TVHHFTUJOH UIBU UIFTF UXP TQBDFT XFSF NPSF EJTTJNJMBS

UIBO XIBU DPVME CF JOGFSSFE GSPN B RVBMJUBUJWF PCTFSWBUJPO PG UIF .%4 QMPUT�

0O UIF PUIFS IBOE
 B RVBMJUBUJWF FWBMVBUJPO PG UIF .%4 QMPU QSPEVDFE CZ UIF VOHVJEFE TPSUJOH

TQBDF SFWFBMFE UIJT TQBDF UP CFNPSF DBUFHPSJDBM� *OEFFE
 UIFSFXFSF IJHIFS�PSEFS EJWJTJPOT BT DPNQBSFE

UP UIF TFBSDI�35 BOE UIF TIBQF�HVJEFE TPSUJOH TQBDF 	TQMJU�IBMG SFMJBCJMJUZ� ����� 'JHVSF ���B SJHIU

 XJUI

DMVTUFSJOH CBTFE PO TFNBOUJD DBUFHPSJFT TVDI B GPPET
 NVTJDBM JOTUSVNFOUT
 DMPUIJOH JUFNT
 DMFBOJOH

TVQQMJFT� 5IF EJTTJNJMBSJUZ CFUXFFO UIF VOHVJEFE TPSUJOH BOE UIF TFBSDI�35XBT BMTP SF୯୳FDUFE CZ UIFJS

MPX DPSSFMBUJPOT 	S � ����
� $PSSFMBUJPO CFUXFFO UIF VOHVJEFE TPSUJOH BOE UIF TIBQF�HVJEFE TPSUJOH

TQBDFT XBT ����
 TVHHFTUJOH UIBU UIFZ XFSF BMTP MBSHFMZ EJ୭GFSFOU�

����� 4঎ঊছঌ঑ক঒ঐ঑ঝ

"G୴FS FWBMVBUJOH UIF UISFF CFIBWJPSBM TQBDFT RVBMJUBUJWFMZ
 XF TPVHIU UP SFMBUF UIFN UP UIF SFQSFTFOUB�

UJPOBM TQBDF PG UIF PDDJQJUP�UFNQPSBM DPSUFY� 5P EP TP
 XF FNQMPZFE B TFBSDIMJHIU BOBMZTJT
 JO XIJDI

XF DPSSFMBUF CFIBWJPS UP UIF TJNJMBSJUZ TQBDF GPS TNBMM DMVTUFST PG OFJHICPSJOH WPYFMT UISPVHIPVU05$�

5IF SFTVMU PG UIJT DPSSFMBUJPO JT UIFO BTTJHOFE UP UIF WPYFM BU UIF DFOUFS PG B HJWFO TFBSDIMJHIU� *O UIJT

XBZ
 B NBQ PG DPSSFMBUJPO WBMVFT JT DSFBUFE
 SFQSFTFOUJOH UIF EFHSFF PG TJNJMBSJUZ CFUXFFO CFIBWJPSBM

��



Figure 3.2: MDS plots and Searchlight Analysis. D�� 0'6 SORWV IRU WKH VHDUFK�57� WKH VKDSH�JXLGHG VRUWLQJ DQG WKH XQ�

JXLGHG VRUWLQJ VSDFHV� $ERYH WKH SORWV LV GLVSOD\HG WKH UHOLDELOLW\ IRU HDFK WDVN �LWHUDWLYH VSOLW�KDOI 3HDUVRQ FRUUHODWLRQ��

9DOXHV DERYH WKH DUURZV FRUUHVSRQG WR 3HDUVRQèV FRUUHODWLRQV EHWZHHQ VSDFHV� E�� 6HDUFKOLJKW $QDO\VLV UHVXOWV� VXU�

IDFHPDSV RI FRUUHODWLRQV EHWZHHQ VHDUFKOLJKW QHXUDO 5'0V DQG EHKDYLRUDO 5'0V� )RU HDVLHU FRPSDULVRQV� DOO WKUHH

PDSV RI EHKDYLRU�EUDLQ FRUUHODWLRQV ZHUH WKUHVKROGHG OHQLHQWO\ WR � � U � �����

��



BOE OFVSBM 3%. BU FBDI HJWFO QPJOU� 3FTVMUT PG UIFTF BOBMZTFT DBO CF PCTFSWFE JO 'JHVSF ���C
 JO

XIJDI XF BEPQU B MFOJFOU UISFTIPME XIJDI BMMPXT UIF FWBMVBUJPO BOE DPNQBSJTPO BNPOH UIF EJ୭GFSFOU

TFBSDIMJHIU NBQT�

-JUFSBUVSF PO UIF OFVSBM SFQSFTFOUBUJPOT VOEFSMZJOH UIF PDDJQJUPUFNQPSBM DPSUFY TVHHFTUT UIBUNPSF

QFSDFQUVBM TJNJMBSJUZ TQBDFT
 TVDI BT UIF TFBSDI�35 BOE UIF TIBQF�HVJEFE TPSUJOH TQBDF
 BSF B DMPTFS

NBUDI UP OFVSBM SFQSFTFOUBUJPOT UISPVHIPVU 05$
 XIJMF UIF NPSF DBUFHPSJDBM VOHVJEFE TPSUJOH TQBDF

XPVME CFTU DPSSFMBUF XJUI NPSF BOUFSJPS QBSUT PG UIF WFOUSBM TUSFBN 	.VS FU BM�
 ����� #SBDDJ � 0Q EF

#FFDL
 ����� 1FFMFO � $BSBNB[[B
 ����
�

8IFO FWBMVBUJOH UIF ୮ୢU CFUXFFO UIF OFVSBM SFTQPOTFT BOE TFBSDI�35 TQBDF 	'JHVSF ���C
 MFG୴

 XF

୮ୢOE UIBU UIF TFBSDI�35 TQBDFXBT FYUFOTJWFMZ DPSSFMBUFEXJUI OFVSBM QBUUFSOT JO FBSMZ WJTVBM DPSUFY
 BOE

FYUFOEFE UP NPSF QPTUFSJPS SFHJPOT PG UIF WFOUSBM
 MBUFSBM BOE EPSTBM PDDJQJUPUFNQPSBM DPSUFY� 5IJT JT

QBSUMZ JO MJOFXJUIXIBUXBT PCTFSWFE CZ PVS HSPVQXJUI B TFBSDI UBTL BU UIF DBUFHPSZ MFWFM 	$PIFO FU BM�


����

 BMUIPVHI JO PVS DBTF XF GPVOE TUSPOHFS DPSSFMBUJPOT JO FBSMZ WJTVBM DPSUFY
 BOE DPSSFMBUJPOT EJE

OPU FYUFOE RVJUF BT BOUFSJPSMZ� 5IJT DPVME CF FYQMBJOFE CZ EJ୭GFSFODFT JO UIF FYQFSJNFOUBM QBSBEJHN�

XIJMF UIF DVSSFOU QBSBEJHN JT BO PEE�POF�PVU TFBSDI UBTL
 $PIFO FU BM� 	����
 FNQMPZFE B UFNQMBUF�

NBUDIJOH UBTL� 'VSUIFS
 UIF TJNJMBSJUZ TQBDF JO UIF DVSSFOU QBSBEJHN JT BU UIF JUFN�MFWFM
 SBUIFS UIBO

UIF DBUFHPSZ�MFWFM
 TP JU JT SFBTPOBCMF UP BTTVNF UIBU UIF GFBUVSFT VOEFSMZJOH UIF DVSSFOU TJNJMBSJUZ TQBDF

UFOE UP SFMBUF NPSF UP MPX�MFWFM JOGPSNBUJPO UIBO UIF POFT PG $PIFO FU BM� 	����
�

8IFO SFMBUJOH UIF TIBQF�HVJEFE TPSUJOH TQBDF UP UIF OFVSBM TQBDF 	'JHVSF ���C
 DFOUFS

 UIF TIBQF�

HVJEFE TPSUJOH UBTL TIPXT TUSPOH DPSSFMBUJPOT XJUI WFOUSBM BOE MBUFSBM SFHJPOT PG 05$ UIBU TFFNFE UP

GBMMNPSF BOUFSJPSMZ UIBO UIF TUSPOHFTU DPSSFMBUJPOT GSPN UIF TFBSDI�35 TFBSDIMJHIU BOBMZTJT� $PNQBSFE

UP DPSSFMBUJPOT FNFSHJOH GSPNUIF TFBSDI�35TFBSDIMJHIUNBQ
 OP TUSPOH DPSSFMBUJPOTXFSF GPVOE FJUIFS

NPSF EPSTBMMZ PO 05$
 PS JO FBSMJFS WJTVBM QSPDFTTJOH SFHJPOT� 5IJT SFTVMU JT JO MJOF XJUI PVS FWBMVB�

UJPO PG UIF .%4 QMPU BOE TVHHFTUT UIBU UIF WJTVBM GFBUVSFT VOEFSMZJOH UIF TIBQF�HVJEFE TPSUJOH TQBDF

UFOE UP CF NPSF DPNQMFY UIBO UIF POFT EF୮ୢOJOH UIF TFBSDI�35 TQBDF
 QPTTJCMZ SFQSFTFOUJOH B IPMJTUJD

��



SFQSFTFOUBUJPO PG UIF DPNQMFY TIBQF PG BO PCKFDU
 SBUIFS UIBO TQFDJ୮ୢD GFBUVSFT PG JU TVDI BT DVSWFT PS

FEHFT�

8IFO DPNQBSJOH UIF VOHVJEFE TPSUJOH TQBDF UP OFVSBM SFTQPOTFT JO B TFBSDIMJHIU BOBMZTJT 	'JHVSF

���C
 SJHIU

 XF ୮ୢOE UIBU UIF VOHVJEFE TPSUJOH TQBDF DPSSFMBUFE PWFSBMM MFTT TUSPOHMZ BOE FYUFOTJWFMZ BT

DPNQBSFE UP UIF TFBSDI�35 BOE UIF TIBQF�HVJEFE TPSUJOH TQBDF
 XJUI TUSPOHFTU DPSSFMBUJPOT JO BOUFSJPS

QBUDIFT PG M05$ BOE W05$�

0WFSBMM
 UIFTF PCTFSWBUJPOT BSF JO MJOF XJUI MJUFSBUVSF TIPXJOH FODPEJOH PG JOUFSNFEJBUF MFWFM GFB�

UVSFT UISPVHIPVU 05$ 	)POH FU BM�
 ����� 4SJIBTBN FU BM�
 ����
� 'VSUIFS
 UIFTF SFTVMUT SFQMJDBUF QSF�

WJPVT PCTFSWBUJPOT UIBU UIF SFQSFTFOUBUJPOBM TQBDF QSPEVDFE CZ BO VOHVJEFE WFSTJPO PG UIF NVMUJ�

BSSBOHFNFOU UBTL QSPEVDFT NPSF TFNBOUJD BOE DBUFHPSJDBM EJTUJODUJPOT 	.VS FU BM�
 ����� +P[XJL FU BM�


����
� 'JOBMMZ
 UIFZ MFOE TVQQPSU UP QSFWJPVT MJUFSBUVSF QPJOUJOH UP DBUFHPSJDBM BOE TFNBOUJD JOGPSNB�

UJPO CFJOH TUPSFE NPSF BOUFSJPSMZ JO UIF WFOUSBM TUSFBN 	1FFMFO � $BSBNB[[B
 ����� 1SPLMPWB FU BM�


����� #SBDDJ � 0Q EF #FFDL
 ����
�

"G୴FS B RVBMJUBUJWF FWBMVBUJPO PG UIF EJ୭GFSFODFT BNPOH UIF UISFF CFIBWJPSBM TQBDFT JO IPXXFMM UIFZ

SFMBUFE UP FBDI PUIFS BOE UP 05$
 XF BTTFTTFE UIBU UIF UISFF CFIBWJPST TFFNFE UP SFQSFTFOU TJNJMBSJ�

UJFT BNPOH PCKFDUT BU EJ୭GFSFOU MFWFMT PG DPNQMFYJUZ� /FYU
 XF TPVHIU UP FYQMPSF UIJT CZ BHBJO SFMBUJOH

CFIBWJPS UP OFVSBM SFTQPOTFT
 CVU UIJT UJNF GPDVTJOH PO UIF WFOUSBM TUSFBN
 BOE CZ TFMFDUJOH B TFSJFT

PG OFJHICPSJOH أTMJDFTآ UIBU XFOU GSPN NPSF QPTUFSJPS UP NPSF BOUFSJPS DPPSEJOBUFT� 'VSUIFS
 XF BMTP

SFMBUFE PVS CFIBWJPSBM TQBDFT UP MBZFST PG B %//
 BOE DPNQBSFE UIF ୮ୢU PG CFIBWJPS XJUI CPUI CSBJO

BOE NPEFMT� *O UIJT XBZ
 XF DPVME PCTFSWF IPX XFMM EJ୭GFSFOU TUBHFT PG WJTVBM QSPDFTTJOH SFMBUFE UP

CFIBWJPS�

��



����� 3঎কঊঝ঒গঐ ঋ঎঑ঊট঒ঘছ ঝঘ ঑঒঎ছঊছঌ঑঒ঌঊক জঝঊঐ঎জ ঒গ ঋছঊ঒গ ঊগ঍ খঘ঍঎কজ

1ঘজঝ঎ছ঒ঘছ�ঝঘ�"গঝ঎ছ঒ঘছ /঎ঞছঊক (ছঊ঍঒঎গঝ� $ঘছছ঎কঊঝ঒ঘগজ

8F TPVHIU UP FYQMPSF IPXXFMM UIF CFIBWJPSBM TQBDFT SFMBUFE UPOFVSBM QPQVMBUJPOT JO UIF WFOUSBM TUSFBN

BMPOH B QPTUFSJPS�UP�BOUFSJPS HSBEJFOU� 5P EP TP
 GPS FBDI JOEJWJEVBM
 XF QSPEVDF QBSUMZ PWFSMBQQJOH

OFVSBMأ TMJDFTأ PG PCKFDU�SFTQPOTJWF WPYFMT BU EJ୭GFSFOU Z DPPSEJOBUFT 	�NN UIJDLOFTT
 BMPOH UIF WFOUSBM

TUSFBN
 HPJOH GSPN NPSF QPTUFSJPS UP NPSF BOUFSJPS SFHJPOT� 8F UIFO QSPEVDF UIF OFVSBM 3%. GPS

UIF WPYFMT DPOUBJOFE XJUIJO FBDI HJWFO TMJDF
 BOE DPSSFMBUF JU XJUI UIF UISFF CFIBWJPSBM 3%.T� 3FTVMUT

PG UIF DPSSFMBUJPOT BSF QMPUUFE UP UIF MFG୴ PG 'JHVSF ���B
 XJUI UIF TQMJU�IBMG SFMJBCJMJUZ PG FBDI OFVSBM TMJDF

JO B EBTIFE HSBZ MJOF�

5IF QMPU TIPXT B DMFBS EJTTPDJBUJPO JO UIFXBZ UIF CFIBWJPSBM TQBDFT SFMBUF UP OFVSBM TMJDFT GSPNNPSF

QPTUFSJPS UP NPSF BOUFSJPS DPPSEJOBUFT� XIJMF NPSF QPTUFSJPS TMJDFT TIPX IJHIFS DPSSFMBUJPOT XJUI UIF

TFBSDI�35 TQBDF
 NPSF BOUFSJPS SFHJPOT TIPX IJHIFS DPSSFMBUJPOT XJUI UIF TIBQF�HVJEFE TPSUJOH POF�

0O UIF PUIFS IBOE
 UIF VOHVJEFE TPSUJOH TQBDF EJE OPU TFFN UP TIPX TUSPOH DPSSFMBUJPOT BU BOZ QPJOU

JO UIF HSBEJFOU�

5IFTF SFTVMUT QPJOU UP XIBU XBT BMSFBEZ TVHHFTUFE CZ UIF TFBSDIMJHIU BOBMZTJT� XIJMF NPSF QPTUFSJPS

WFOUSBM SFHJPOT FODPEF WJTVBM GFBUVSFT BU B MPXFS� PS JOUFSNFEJBUF�MFWFM BT SF୯୳FDUFE CZ UIF JNQMJDJU UBTL


NPSF BOUFSJPS WFOUSBM SFHJPOT BSF NPSF TUSPOHMZ DPSSFMBUFE XJUI DPNQMFY TIBQF GFBUVSFT MJLF UIF POFT

SFQSFTFOUFE JO UIF TIBQF�HVJEFE TPSUJOH UBTL�

1ঘজঝ঎ছ঒ঘছ�ঝঘ�"গঝ঎ছ঒ঘছ /঎ঞছঊক (ছঊ঍঒঎গঝ� 6গ঒હঞ঎ 7ঊছ঒ঊগঌ঎

8IBU UIJT BOBMZTJT EJE OPU UFMM VT XBT UIF EFHSFF UP XIJDI UIF DPSSFMBUJPO CFUXFFO B CFIBWJPS BOE B

OFVSBM TMJDF XBT VOJRVF UP UIBU CFIBWJPSBM TQBDF
 PS XIFUIFS JU XBT BMTP TIBSFE XJUI UIF PUIFST� *U

JT QPTTJCMF UIBU XIBUFWFS JT TIBSFE JO DPNNPO CZ UIF CFIBWJPSBM TQBDFT DPNQPTFT B CJH QBSU PG UIF

DPSSFMBUJPO CFUXFFO UIF WFOUSBM TUSFBN BOE FBDI PG UIF UBTLT� 0S
 JU DPVME CF UIBU POF PS NPSF PG UIF

��



Figure 3.3: Relating behavior to hierarchical stages in brain andmodels. D�� /HIW� 3HDUVRQèV FRUUHODWLRQV EHWZHHQ EH�

KDYLRUDO WDVN 5'0V DQG QHXUDO VOLFH 5'0� IURPPRUH SRVWHULRU WRPRUH DQWHULRU SRVLWLRQ �VHH0HWKRGV�� *UD\ GDVKHG

OLQH� VSOLW�KDOI UHOLDELOLW\ RI QHXUDO VOLFH� 5LJKW� XQLTXH YDULDQFH H[SODLQHG E\ RQH WDVN IRU D JLYHQ QHXUDO VOLFH� ZKHQ DF�

FRXQWLQJ IRU WKH H[SODLQHG YDULDQFH WKDW LV VKDUHGZLWK WKH RWKHU WZR WDVNV� *UD\ GDVKHG OLQH� H[SODLQHG YDULDQFH DW

HDFK VOLFH IRU DPRGHO ZLWK DOO WKUHH WDVNV DV SUHGLFWRUV� %RWWRP RI JUDSKV� GHSLFWLRQ RI QHXUDO VOLFHV LQ YHQWUDO VWUHDP

IRU DQ H[DPSOH VXEMHFW� E�� /HIW� 3HDUVRQèV FRUUHODWLRQV EHWZHHQ EHKDYLRUDO WDVN 5'0V DQG $OH[1HW OD\HUV 5'0V�

5LJKW� XQLTXH YDULDQFH H[SODLQHG E\ RQH WDVN IRU D JLYHQ $OH[1HW OD\HU� ZKHQ DFFRXQWLQJ IRU WKH H[SODLQHG YDULDQFH

WKDW LV VKDUHGZLWK WKH RWKHU WZR WDVNV� *UD\ GDVKHG OLQH� H[SODLQHG YDULDQFH DW HDFK OD\HU IRU DPRGHO ZLWK DOO WKUHH

WDVNV DV SUHGLFWRUV� %RWWRP RI JUDSKV� VXPPDU\ GHVFULSWLRQ RI $OH[1HW DUFKLWHFWXUH�

��



CFIBWJPSBM TQBDFT DPSSFMBUFT UP UIF CSBJO JO B NPTUMZ VOJRVF XBZ�

5P FYQMPSF UIFTF QPTTJCJMJUJFT
 XF DPNQVUFE UIF BNPVOU PG VOJRVF WBSJBODF 	 32 
 FYQMBJOFE CZ FBDI

NPEFM TFQBSBUFMZ CZ QFSGPSNJOH B DPNNPOBMJUZ BOBMZTJT 	TFF.FUIPET
� 5IFQMPU PO UIF SJHIU PG 'JHVSF

���B TIPXT UIF VOJRVF WBSJBODF FYQMBJOFE BU FBDI OFVSBM TMJDF CZ UIF UISFF TFQBSBUF CFIBWJPSBM NPEFMT


BT XFMM BT UIF WBSJBODF FYQMBJOFE CZ B NPEFM XJUI BMM UISFF CFIBWJPSBM TQBDFT BT QSFEJDUPST 	DPNNPO

BOE TIBSFE WBSJBODF� JO B EBTIFE HSBZ MJOF
�

'SPN UIJT QMPU
 JU JT GVSUIFS DMFBS UIF EJTTPDJBUJPO CFUXFFO QPTUFSJPS OFVSBM TMJDFT
 JO XIJDI TFBSDI�

35 DPOUSJCVUFT JO FYQMBJOJOHNPSF VOJRVF WBSJBODF
 BOE BOUFSJPS OFVSBM TMJDFT
 JO XIJDI TIBQF�HVJEFE

TPSUJOH DPOUSJCVUFT JO FYQMBJOJOH NPSF VOJRVF WBSJBODF� 5P UIF EFHSFF UP XIJDI UIF TFBSDI�35 TQBDF

BOE UIF TIBQF�TPSUJOH TQBDF DPOUBJO GFBUVSFT PG EJ୭GFSFOU DPNQMFYJUZ
 UIJT SF୯୳FDUT B EJ୭GFSFODF JO GFBUVSF

DPNQMFYJUZ BMPOH UIF WFOUSBM TUSFBN� 5P GVSUIFS FYQMPSF PVS JOUVJUJPO UIBU UIJT TXJUDI JT EVF UP B

EJ୭GFSFODF JO EFHSFF PG GFBUVSF DPNQMFYJUZ CFUXFFO UIF CFIBWJPSBM TQBDFT
 XF BSF OFYU HPJOH UP QFSGPSN

UIJT TBNF BOBMZTJT
 CVU DPSSFMBUJOH UIF CFIBWJPSBM TQBDFT XJUI 3%.T QSPEVDFE GSPN B IJFSBSDIJDBM

DPOWPMVUJPOBM EFFQ OFVSBM OFUXPSL�

%// কঊঢ঎ছজ� $ঘছছ঎কঊঝ঒ঘগজ

5P BTTFTT IPX XFMM BMM UISFF CFIBWJPST SFMBUFE UP UIF %// MBZFS IJFSBSDIZ
 XF NFBTVSFE UIF BDUJWBUJPO

PG "MFY/FU 	� MBZFST
 � DPOWPMVUJPOBM BOE � GVMMZ DPOOFDUFE
 QSF�USBJOFE PO *NBHF/FU
 UP BMM �� PCKFDUT

GSPN PVS %BUBTFU
 BOE QSPEVDFE � 3%.T 	POF QFS MBZFS
 CBTFE PO &VDMJEFBO EJTUBODF
� 5IFO
 XF

DPNQVUFE UIF DPSSFMBUJPO CFUXFFO FBDI MBZFSؠT 3%. BOE UIF UISFF TJNJMBSJUZ TQBDFT 	TFF .FUIPET�

'JHVSF ���C
 MFG୴
� 5IF DPSSFMBUJPOT TIPX UIBU UIF TFBSDI�35 TQBDF XBT NPTU DPSSFMBUFE XJUI FBSMZ UP

NJE�MBZFST PG UIF %//
 TVHHFTUJOH UIBU UIJT TQBDF DPOUBJOFE WJTVBM GFBUVSFT PG MPX� BOE JOUFSNFEJBUF�

MFWFM DPNQMFYJUZ
 JO MJOF XJUI XIBU XF QSFWJPVTMZ PCTFSWFE RVBMJUBUJWFMZ XJUI UIF .%4 QMPUT� 0O UIF

PUIFS IBOE
 UIF TIBQF�HVJEFE TPSUJOH TQBDF TIPXFE B TMPXFS JODSFBTF JO DPSSFMBUJPO BT UIF IJFSBSDIJDBM

TUBHF PG UIF NPEFM QSPHSFTTFE� )PXFWFS
 JUT QFSGPSNBODF EJE OPU GVMMZ TVSQBTT UIF POF PG UIF TFBSDI�

��



35 VOUJM UIF WFSZ FOE� 'JOBMMZ
 UIF DBUFHPSJDBM VOHVJEFE TPSUJOH TQBDF TIPXFE UIF MPXFTU DPSSFMBUJPO

PWFSBMM� -JLF UIF TIBQF�HVJEFE TPSUJOH UBTL
 JUT DPSSFMBUJPO BMTP SFBDIFE B QFBL POMZ BU UIF MBTU SFBE�

PVU GVMMZ�DPOOFDUFE MBZFS � PG UIF %//�5IF TBNF QSP୮ୢMF PG SFTVMUT XBT PCTFSWFE XIFO XFJHIUJOH

UIF CFIBWJPSBM TQBDFT CZ UIF SFMJBCJMJUJFT TP BT UP NBLF UIFN DPNQBSBCMF BDSPTT UBTLT 	TFF "QQFOEJY $


'JHVSF $��
�

%// কঊঢ঎ছজ� 6গ঒હঞ঎ 7ঊছ঒ঊগঌ঎

"G୴FS MPPLJOH BU UIF TJNQMF DPSSFMBUJPOT
 XF FYQMPSFE UIF EFHSFF UP XIJDI FBDI JOEJWJEVBM MBZFS XBT

VOJRVFMZ FYQMBJOFE CZ FBDI PG UIF UISFF CFIBWJPSBM NPEFMT CZ FNQMPZJOH DPNNPOBMJUZ BOBMZTJT
 XJUI

UIF TBNF BQQSPBDI FNQMPZFE FBSMJFS GPS UIF OFVSBM TMJDFT 	TFF 'JHVSF ���C SJHIU
� 5IF DPNNPOBMJUZ

BOBMZTJT GVSUIFS SFQMJDBUFT PVS PCTFSWBUJPOT� UIF TFBSDI�35 TQBDF JT UIF POF DPOUSJCVUJOH UIF NPTU

VOJRVF WBSJBODF
 BOE JU EPFT TP JO UIF FBSMJFS BOE JOUFSNFEJBUF %// MBZFST� *O DPNQBSJTPO
 OFJUIFS

UIF TIBQF�HVJEFE TPSUJOH
 OPS UIF VOHVJEFE TPSUJOH TQBDFT TFFN UP DPOUSJCVUF B MPU PG VOJRVF WBSJBODF�

4QFDJ୮ୢDBMMZ
 UIF TIBQF�HVJEFE TPSUJOH TQBDF EPFT OPU DPOUSJCVUF NVDI JO VOJRVFMZ FYQMBJOJOH MBUFS

MBZFST PG UIF %//
 BT JU XPVME IBWF CFFO FYQFDUFE HJWFO UIF CSBJO ୮ୢUT 	'JHVSF ���B
�

0WFSBMM
 UIFTF SFTVMUT DPO୮ୢSN UIBU PVS CFIBWJPSBM TQBDFT SF୯୳FDU GFBUVSFT PG EJ୭GFSFOU DPNQMFYJUZ�

4QFDJ୮ୢDBMMZ
 XIJMF UIF TFBSDI�35 TQBDF CFTU SFMBUFT UP MPX� BOE NJE�MFWFM WJTVBM GFBUVSFT
 UIF TPSUJOH

TQBDFT SF୯୳FDU NPSF DPNQMFY GFBUVSFT� 5IJT JT QBSUMZ JO MJOF XJUI CPUI UIF TFBSDIMJHIU BOE UIF QPTUFSJPS�

UP�BOUFSJPS HSBEJFOU BOBMZTJT� JOEFFE
 FBSMJFS TUBHFT PG WJTVBM QSPDFTTJOH BOE FBSMJFS MBZFST PG B %//

XFSF CFUUFS SF୯୳FDUFE CZ UIF MPXFS� BOE JOUFSNFEJBUF�MFWFM GFBUVSFT PG UIF TFBSDI�35 TQBDF� )PXFWFS


XIJMFXF ୮ୢOE UIBU MBUFS WJTVBM QSPDFTTJOH TUBHFT CFUUFS SF୯୳FDUFE UIF DPNQMFY TIBQF GFBUVSFT PG UIF TIBQF�

HVJEFE TPSUJOH TQBDF
 UIJT TQBDF EJE OPU TUSPOHMZ DPSSFMBUF XJUI MBUFS %// MBZFST� 5IJT NJTNBUDI JO

SFQSFTFOUBUJPOT CFUXFFO MBUFS WJTVBM QSPDFTTJOH TUBHFT BOE MBUFS%// MBZFST MFOET TVQQPSU UP QBTUXPSL

TIPXJOH UIBU %//T DMBTTJ୮ୢDBUJPO QFSGPSNBODF
 VOMJLF IVNBO PCKFDU SFDPHOJUJPO
 SFMJFT NPSF PO JO�

GPSNBUJPO PO PCKFDU UFYUVSF UIBO PO PCKFDU TIBQF 	(FJSIPT FU BM�
 ����� -POH � ,POLMF
 ����
�

��



��� %঒জঌঞজজ঒ঘগ

)FSF
 XF IBWF FYQMPSFE UIF GFBUVSFT VOEFSMZJOH FYQMJDJU BOE JNQMJDJU CFIBWJPSBM TJNJMBSJUZ NFBTVSFT�

*O MJOF XJUI QBTU MJUFSBUVSF
 CZ WJTVBMJ[JOH UIF TJNJMBSJUZ TQBDFT XJUI NVMUJEJNFOTJPOBM TDBMJOH
 XF

GPVOE UIBU UIF TFBSDI�35BOE UIF TIBQF�HVJEFE TPSUJOH UBTLT SF୯୳FDUFE PCKFDU GFBUVSFT BMPOHNPSF WJTVBM

EJNFOTJPOT BT DPNQBSFE UP UIF VOHVJEFE TPSUJOH BTL 	.VS FU BM�
 ����� $PIFO FU BM�
 ����� #SBDDJ �

0Q EF #FFDL
 ����
� )PXFWFS
 UIF TFBSDI�35 TQBDF TFFNFE UP SF୯୳FDU QFSDFQUVBM GFBUVSFT BU B MPXFS�

BOE JOUFSNFEJBUF�MFWFM
 XIJMF UIF TIBQF�HVJEFE TPSUJOH TQBDF DPOUBJOFE NPSF DPNQMFY TIBQF�SFMBUFE

GFBUVSFT� 5IF VOHVJEFE TPSUJOH TQBDF TFFNFE UP PSHBOJ[F PCKFDUT BMPOH NPSF DBUFHPSJDBM BOE TFNBOUJD

EJNFOTJPOT�

"G୴FS RVBMJUBUJWFMZ BTTFTTJOH UIF EJ୭GFSFODFT BNPOH UIFTF TJNJMBSJUZ TQBDFT
 XF FWBMVBUFE IPX XFMM

UIFZ SF୯୳FDUFE OFVSBM SFTQPOTFT JO UIF WFOUSBM TUSFBN� 8F GPVOE UIBU UIF UXP CFIBWJPSBM TJNJMBSJUZ

TQBDFT DPOUBJOJOHNPSF WJTVBMMZ�CBTFE GFBUVSFT XFMM�SF୯୳FDUFE EJ୭GFSFOU IJFSBSDIJDBM TUBHFT JO UIF WFOUSBM

TUSFBN� 0O UIF PUIFS IBOE
 XIFO FWBMVBUJOH PVS CFIBWJPSBM NPEFMT ୮ୢU UP B %//
 XF GPVOE POMZ B

QBSUJBM DPSSFTQPOEFODF XJUI UIF WFOUSBM TUSFBN� XIJMF FBSMJFS TUBHFT PG QSPDFTTJOH XFSF XFMM�DPSSFMBUFE

XJUI UIF TFBSDI�35 TQBDF JO CPUI CSBJO BOENPEFM
 MBUFS TUBHFT PG QSPDFTTJOH IBE B HPPE ୮ୢU XJUI TIBQF�

HVJEFE TPSUJOH TQBDF POMZ JO CSBJO
 XIJMF OP CFIBWJPSBM TQBDF TIPXFE B TBUJTGBDUPSZ ୮ୢU XJUI MBUFS %//

MBZFST�

*O SFTVMUT SFQPSUFE JO "QQFOEJY $
 XF IBWF UFTUFE IPX XFMM JOEJWJEVBM "MFY/FU MBZFST
 "MFY/FU

BT B XIPMF
 BOE PVS UISFF CFIBWJPSBM NPEFMT QFSGPSNFE JO QSFEJDUJOH CSPBE OFVSBM TFDUPST PG 05$

XJUI XFJHIUFE SFQSFTFOUBUJPOBM NPEFMJOH BOE GPVOE QSFEJDUJWF QFSGPSNBODFT MBSHFMZ ୮ୢUUJOH PVS PC�

TFSWBUJPOT 	TFF 'JHVSF $��

 CVU GBJMJOH UP JEFOUJGZ UIF OVBODFT UIBU DPVME CF PCTFSWFE XIFO FYQMPSJOH

OFVSBM QPQVMBUJPOT BU B TNBMMFS TDBMF� 'VUVSF XPSL DPVME FNQMPZ UIJT QSFEJDUJWF NPEFMJOH BQQSPBDI

JO PSEFS UP FYQMPSF UIF ୮ୢU CFUXFFO CSBJO BOE CFIBWJPS
 BOE CSBJO BOE "MFY/FU
 BU B TNBMMFS TDBMF 	J�F�

UISPVHI B TFBSDIMJHIU PS B QPTUFSJPS�UP�BOUFSJPS HSBEJFOU BOBMZTJT
�

��



/FYU
 XFؠSF HPJOH UP BEESFTT TFQBSBUFMZ UIF JNQMJDBUJPOT PG PVS ୮ୢOEJOHT GPS UIF SFQSFTFOUBUJPOBM

TQBDFT VOEFSMZJOH UIF WFOUSBM TUSFBN
 DPNQBSF PVS SFTVMUT XJUI QSFWJPVT ୮ୢOEJOHT
 BOE EJTDVTT XIBU

UIFZ NBZ TVHHFTU BCPVU IPX JOGPSNBUJPO JT DPNQVUFE JO %//T BT DPNQBSFE UP UIF CSBJO�

����� 3঎ঙছ঎জ঎গঝঊঝ঒ঘগজ ঒গ ঝ঑঎ ট঎গঝছঊক জঝছ঎ঊখ

(JWFO QBTU MJUFSBUVSF
 XF IZQPUIFTJ[FE UIBU NPSF DBUFHPSJDBM JOGPSNBUJPO XBT HPJOH UP NPSF DMPTFMZ

SF୯୳FDU OFVSBM SFTQPOTFT NPSF BOUFSJPSMZ JO UIF WFOUSBM TUSFBN 	1FFMFO � $BSBNB[[B
 ����� 1SPLMPWB

FU BM�
 ����� #SBDDJ � 0Q EF #FFDL
 ����

 BOE NPSF QFSDFQUVBMMZ�CBTFE JOGPSNBUJPO DPVME TIPX ୮ୢUT

CPUI JO BOUFSJPS BOE QPTUFSJPS SFHJPOT PG UIF WFOUSBM TUSFBN 	#SBDDJ �0Q EF #FFDL
 ����� $PIFO FU BM�


�����)POH FU BM�
 ����� -POH FU BM�
 ����
� )PXFWFS
 OP TUVEZ IBE TP GBS UFTUFE UIF FYQMJDJU BOE JNQMJDJU

TIBQF TJNJMBSJUZ KVEHNFOUT POF BHBJOTU UIF PUIFS JO IPX XFMM UIFZ SF୯୳FDUFE OFVSBM SFTQPOTFT JO UIF

WFOUSBM TUSFBN�

#Z SFMBUJOH UIF CFIBWJPSBM TQBDFT UP UIF CSBJO UISPVHI B TFBSDIMJHIU BOBMZTJT BOEXJUI B QPTUFSJPS�UP�

BOUFSJPS HSBEJFOU BMPOH UIF WFOUSBM TUSFBN
XF PCTFSWFE UIBU UIF TFBSDI�35 TQBDF CFUUFS SF୯୳FDUFE FBSMJFS

WJTVBM QSPDFTTJOH SFHJPOT
 XIJMF UIF TIBQF�HVJEFE TPSUJOH TQBDF CFUUFS SF୯୳FDUFE MBUFS WJTVBM QSPDFTTJOH

SFHJPOT� 0O UIF PUIFS IBOE
 UIFNPSF DBUFHPSJDBM TQBDF PG UIF VOHVJEFE TPSUJOH UBTL EJE OPU TIPXIJHI

DPSSFMBUJPOT BOZXIFSF BMPOH UIF WFOUSBM TUSFBN�

8IJMF PVS HSPVQ JO UIF QBTU UIFPSJ[FE B DPNNPO TJNJMBSJUZ TQBDF TIBSFE BDSPTT BMM 05$ 	$PIFO

FU BM�
 ����

 UIFTF SFTVMUT DPO୯୳JDU XJUI TVDI B QPTTJCJMJUZ
 BU MFBTU XIFO DPOTJEFSJOH JUFN�MFWFM TJNJMBSJUZ

TQBDFT� .PSF MJLFMZ
 PVS BOBMZTFT TVHHFTU UIBU UIF TFBSDI�35 BOE UIF TIBQF�HVJEFE TPSUJOH TQBDF NBZ

IJHIMJHIU UXP TVC�TQBDFT JO UIF WFOUSBM TUSFBN JOWPMWFE BU UXP EJ୭GFSFOU MFWFMT PG WJTVBM QSPDFTTJOH 	GPS

UIFPSFUJDBM JEFBT PO IPX TJNJMBSJUZ TQBDFT NJHIU EFWFMPQ BMPOH UIF WFOUSBM TUSFBN
 TFF %J$BSMP FU BM�

	����

� BO FBSMJFS TUBHF
 XIJDI JT CFTU SF୯୳FDUFE CZ UIF JNQMJDJU TJNJMBSJUZ NFBTVSF
 JT JOWPMWFE JO UIF

EFUFDUJPO PG QJDUPSJBM JOGPSNBUJPO BCPVU PCKFDUT TVDI BT DVSWBUVSF BOE TIBQF� "U TPNF QPJOU EVSJOH

WJTVBM QSPDFTTJOH
 B SBEJDBM USBOTGPSNBUJPO PG JOGPSNBUJPO XPVME PDDVS GPMMPXJOH XIJDI PCKFDU JOGPS�

��



NBUJPO DPVME CFDPNF NPSF DPNQMFY
 BOE SFTJTUBOU UP TJNQMF USBOTGPSNBUJPOT� *O UIJT MBUFS TUBHF
 UIF

FYQMJDJU TJNJMBSJUZ KVEHNFOUT PG UIF TIBQF�HVJEFE TPSUJOH UBTL XPVME CFTU SF୯୳FDUFE UIF OFVSBM QPQVMB�

UJPOT TQBDF�

����� $ঘখঙঊছ঒জঘগ ঠ঒ঝ঑ ঙছ঎ট঒ঘঞজ এ঒গ঍঒গঐজ

8IZ EJE XF ୮ୢOE EJ୭GFSFOU SFTVMUT GSPN $PIFO FU BM� 	����
 XIFO SFMBUJOH CSBJO BOE WJTVBM TFBSDI UBTL 

'JSTU
 $PIFO BOE DPMMFBHVFT FNQMPZ B UFNQMBUF�CBTFE WFSTJPO PG UIF WJTVBM TFBSDI UBTL UP UFTU DBUFHPSZ�

MFWFM SFTQPOTFT JO IJHI�MFWFM WJTVBM DPSUFY 	$PIFO FU BM�
 ����
� *O UIF WFSTJPO PG UIF UBTL XF BEPQUFE


QBSUJDJQBOUT EJE OPU QSFQBSF B NFOUBM SFQSFTFOUBUJPO PG UIF UBSHFU PCKFDU BU UIF CFHJOOJOH PG B USJBM�

4FDPOE
 XF MPPLFE BU JUFN�MFWFM 35 EJ୭GFSFODFT BNPOH �� PCKFDUT
 GPS B UPUBM PG ���� UBSHFU�EJTUSBDUPS

DPNQBSJTPOT
 SBUIFS UIBO BU DBUFHPSZ�MFWFM POFT� 5IVT
 UIF TFBSDI�35 TQBDF BT QSPEVDFE CZ UIF QSFTFOU

TUVEZ QBSBEJHN NJHIU DPOUBJO EJ୭GFSFOU GFBUVSFT EJTUJOHVJTIJOH PCKFDUT BU UIF JUFN MFWFM
 BOE SFMBUF

EJ୭GFSFOUMZ UP SFQSFTFOUBUJPOT UISPVHIPVU 05$� *U JT UIVT OPU TVSQSJTJOH UP PCTFSWF SFMBUJWFMZ NPSF

QPTUFSJPS ୮ୢUT UP UIF WFOUSBM TUSFBN JO UIF DBTF PG UIJT JUFN�MFWFM TFBSDI�35 TQBDF�

5IF QSFTFOU XPSL JT BMTP QBSUMZ JO DPOUSBEJDUJPO XJUI ୮ୢOEJOHT GSPN #SBDDJ � 0Q EF #FFDL 	����


XIFSF
 FNQMPZJOH TJNJMBS VOHVJEFE BOE TIBQF�HVJEFE QBSBEJHNT
 UIFZ GPVOE UIBU TIBQF BOE DBUFHPSZ

JOGPSNBUJPO DPFYJTUFE JONPSF BOUFSJPS SFHJPOT PG UIF WFOUSBM TUSFBN� *O UIF QSFTFOU TUVEZ
 XF ୮ୢOE UIBU

JOGPSNBUJPO JO UIFTF BSFBT TFFNT UP QSJNBSJMZ SFMBUF UP TIBQF
 BOE UIBU DBUFHPSZ JOGPSNBUJPO JT WJSUVBMMZ

OPO�FYJTUFOU� 'VUVSF XPSL DPVME HFU BU UIJT NPSF EJSFDUMZ CZ FYQMJDJUMZ JOTUSVDUJOH QBSUJDJQBOUT UP TPSU

CBTFE PO TFNBOUJD DBUFHPSJFT�

����� 3঎কঊঝ঒গঐ %//জ ঊগ঍ ঝ঑঎ ঋছঊ঒গ

8IJMF UIF TIBQF�HVJEFE TQBDFXBT B HPPENBUDI GPS UIFNPTU BOUFSJPS QBSUT PG UIF WFOUSBM TUSFBN
 JU EJE

OPU QFSGPSN DPNQBSBCMZ XFMM JO FYQMBJOJOH MBUFS MBZFST PG B %//� 5IJT SFTVMU JT TVQQPSUFE CZ SFDFOU

��



MJUFSBUVSF TVHHFTUJOH UIBU NPTU %//T NJHIU CF CJBTFE UPXBSET DMBTTJGZJOH UFYUVSF SBUIFS UIBO TIBQF

JOGPSNBUJPO
 UIVT BDDPNQMJTIJOH PCKFDU SFDPHOJUJPO JO B EJ୭GFSFOU XBZ GSPN IPX UIF CSBJO QFSGPSNT

JU 	(FJSIPT FU BM�
 ����� -POH � ,POLMF
 ����
�

5IF UBTLT EFWFMPQFE IFSFNJHIU CF VTFGVM GPS GVUVSFXPSL TFFLJOH UP EJBHOPTF UIF VOEFSMZJOH TIBQF�

TQBDF PG %//T
 BOE DPVME QPUFOUJBMMZ CF FNQMPZFE UP USBJO %//T BU QFSGPSNJOH PCKFDU DMBTTJ୮ୢDBUJPO

JO B XBZ UIBU JT DMPTFS UP IPX UIF CSBJO QFSGPSNT JU�

��� $ঘগঌকঞজ঒ঘগ

5IF QSFTFOU XPSL TPVHIU UP DPNQBSF EJ୭GFSFOU CFIBWJPSBM QBSBEJHNT JO IPXXFMM UIFZ SF୯୳FDUFE OFVSBM

SFTQPOTFT BMPOH UIF WFOUSBM TUSFBN
 BT XFMM BT UFTUJOH IPX XFMM UIFZ SFMBUFE UP TJNJMBSJUZ TQBDFT PG JO�

DSFBTJOH DPNQMFYJUZ QSPEVDFE GSPN MBZFST PG B %//� 8F EFNPOTUSBUF UIBU B SFMJBCMF TJNJMBSJUZ TQBDF

XIJDI XFMM�SF୯୳FDUT FBSMZ BOE JOUFSNFEJBUF WJTVBM QSPDFTTJOH TUBHFT DBO CF BDIJFWFE XJUI B OFX
 MBSHF�

TDBMF POMJOF PEE�POF�PVU WJTVBM TFBSDI QBSBEJHN� 0O UIF PUIFS IBOE
 XF BMTP TIPX FWJEFODF UIBU FY�

QMJDJU TJNJMBSJUZ KVEHNFOUT JO B TPSUJOH UBTL QBSBEJHN BSF TUSPOHMZ B୭GFDUFE CZ UIF UZQF PG JOTUSVDUJPO

HJWFO
 XJUI TJNJMBSJUZ KVEHNFOUT CBTFE PO NPSF WJTVBM GFBUVSFT MFBEJOH UP CFUUFS ୮ୢUT GPS MBUFS TUBHFT PG

WJTVBM QSPDFTTJOH�

0WFSBMM
 UIFTF SFTVMUT HJWF GVSUIFS JOTJHIU JOUP UIF SFQSFTFOUBUJPOBM TUBHFT VOEFSMZJOH UIF QSPDFTTJOH

PG WJTVBM JOGPSNBUJPO BMPOH UIF WFOUSBM TUSFBN
 BOE QPJOU UP EJ୭GFSFODFT JO UIF XBZ NPEFMT BOE CSBJO

NJHIU BDDPNQMJTI PCKFDU SFDPHOJUJPO�

��



��� .঎ঝ঑ঘ঍জ

����� 4ঝ঒খঞকঞজ 4঎ঝ

'PS CPUI UIF G.3* FYQFSJNFOU
 UIF TPSUJOH UBTLT BOE UIF WJTVBM TFBSDI UBTL
 XF FNQMPZFE UIF TBNF

�� QJDUVSFT PG JOBOJNBUF PCKFDU DBUFHPSJFT PO XIJUF CBDLHSPVOE SBOHJOH EJ୭GFSFOU TJ[FT� 0CKFDUT XFSF

QSFTFOUFE JO DPMPS PO B XIJUF CBDLHSPVOE GPS UIF G.3* FYQFSJNFOU BOE UIF TPSUJOH UBTLT� 'PS UIF

WJTVBM TFBSDI UBTL
 XF SFNPWFE UIF CBDLHSPVOE
 HSBZ�TDBMFE BOE MVNJOBODF�NBUDIFE UIF PCKFDUT UP

SFNPWF TPNF PG UIF F୭GFDUT PG MPX�MFWFM WJTVBM QSPQFSUJFT XIJDI NJHIU B୭GFDU SFBDUJPO UJNFT�

����� এ.3* ঎ডঙ঎ছ঒খ঎গঝ

1ঊছঝ঒ঌ঒ঙঊগঝজ

5IJSUFFO IFBMUIZ PCTFSWFT XJUI OPSNBM PS DPSSFDUFE�UP�OPSNBM WJTJPO QBSUJDJQBUFE JO B � IPVS G.3*

TFTTJPO 	BHF SBOHF� �� � �� ZFBST� � GFNBMFT
� 5ISFF QBSUJDJQBOUT XFSF FYDMVEFE GPS FYDFTTJWF NPUJPO
 GPS

B UPUBM PG �� TVCKFDUT UIBU VOEFSXFOU BOBMZTJT BG୴FS QSFQSPDFTTJOH�

'ঞগঌঝ঒ঘগঊক ছঞগজ

8F QSFTFOUFE UIF �� PCKFDUT PO B EJTQMBZ BT QBSUJDJQBOUT MJFE JO UIF TDBOOFS EVSJOH BNJOJ�CMPDL EFTJHO�

" UPUBM PG �� QBSUJDJQBOUT XFSF DPMMFDUFE
 BOE � TJY�NJOVUF SVOT QFS QBSUJDJQBOU� &BDI SVO JODMVEFE ��

NJOJ�CMPDLT GPS BMM PCKFDUT
 BOE � ���T SFTU QFSJPET JOUFSMFBWFE UISPVHIPVU� %VSJOH FBDI SVO
 QBSUJD�

JQBOUT XFSF BTLFE UP UIJOL BCPVU UIF PCKFDUT QSFTFOUFE JO B EJ୭GFSFOU XBZ
 TQFDJ୮ୢDBMMZ UP� �
 IPX UP

JOUFSBDU XJUI UIFN
 �
 XIFSF UIFZؠSF GPVOE
 �
 XIBU UIFZؠSF GPS PS �
 UIFJS QIZTJDBM QSPQFSUJFT� 5IF

QVSQPTF PG UIJT NBOJQVMBUJPO XBT VOSFMBUFE UP UIF HPBMT PG UIJT TUVEZ� *O BEEJUJPO UP UIJOLJOH BCPVU

UIPTF QSPQFSUJFT
 QBSUJDJQBOUT XFSF BMTP BTLFE UP EFUFDU XIFO BO PCKFDU XBT TVSSPVOEFE CZ B GSBNF�

��



.3* "ঌહঞ঒জ঒ঝ঒ঘগ

*NBHJOH EBUB XFSF BDRVJSFE PO B #JP4QJO .FE4QFD �5 TDBOOFS 	#SVLFS
 VTJOH BO FJHIU�DIBOOFM IFBE

DPJM� 'VODUJPOBM EBUB XFSF DPMMFDUFE VTJOH BO FDIP�QMBOBS �% JNBH� JOH TFRVFODF 	53
 ����NT� 5&


��NT� ୯୳JQ BOHMF
 ��p� TMJDF UIJDLOFTT
 �NN� HBQ
 ����NN
 XJUI � Y � JO�QMBOF SFTPMVUJPO
� 7PMVNFT

XFSF BDRVJSFE JO UIF BYJBM QMBOF QBSBMMFM UP UIF BOUFSPQPTUFSJPS DPNNJTTVSF JO �� TMJDFT
 XJUI BTDFOEJOH

JOUFSMFBWFE TMJDF BDRVJTJUJPO�

%ঊঝঊ "গঊকঢজ঒জ

'VODUJPOBM EBUB XFSF BOBMZ[FE VTJOH #SBJO 7PZBHFS 29 TPG୴XBSF BOE ."5-"#� 1SFQSPDFTTJOH JO�

DMVEFE TMJDF TDBO�UJNF DPSSFDUJPO
 �% NPUJPO DPSSFDUJPO
 MJOFBS USFOE SFNPWBM
 UFNQPSBM IJHI�QBTT ୮ୢM�

UFSJOH 	���� )[ DVUP୭ૄ

 TQBUJBM TNPPUIJOH 	� NN '8). LFSOFM

 BOE USBOTGPSNBUJPO JOUP 5BMBJSBDI

	5"-
 DPPSEJOBUFT� (FOFSBM MJOFBSNPEFM BOBMZTFT JODMVEFE TRVBSF�XBWF SFHSFTTPST GPS FBDI DPOEJUJPOؠT

QSFTFOUBUJPO UJNFT
 DPOWPMWFE XJUI B HBNNB GVODUJPO UP BQQSPYJNBUF UIF IFNPEZOBNJD SFTQPOTF�

����� #঎঑ঊট঒ঘছঊক ঎ডঙ঎ছ঒খ঎গঝজ

6গঐঞ঒঍঎঍ ঊগ঍ (ঞ঒঍঎঍ জঘছঝ঒গঐ ঝঊজঔ

'PS CPUI FYQFSJNFOUT
 QBSUJDJQBOUT XFSF SFRVJSFE UP BSSBOHF PCKFDUT EJTQMBZFE PO B DPNQVUFS TDSFFO

JOTJEF B DJSDVMBS BSFOB CBTFE PO UIFJS TJNJMBSJUZ� 5IJT FYQFSJNFOU BJNT UP DPNQVUF BNFBTVSF PG QTZDIP�

MPHJDBM TJNJMBSJUZ BT B GVODUJPO PG EJTUBODF
 UIVT BTTVNJOH B HFPNFUSJD NPEFM PG NFOUBM SFQSFTFOUBUJPO

	,SJFHFTLPSUF � .VS
 ����
�

5IF FYQFSJNFOU GPMMPXFE BO BEBQUJWF USJBM EFTJHO
 JO XIJDI BMM �� PCKFDUT XFSF QSFTFOUFE BU UIF

୮ୢSTU USJBM
 BOE DPOTFRVFOU USJBMT WBSZ CBTFE PO UIF JOGPSNBUJPO HBUIFSFE BOE UIF EJTTJNJMBSJUZ FWJEFODF

BWBJMBCMF TP GBS 	TFF ,SJFHFTLPSUF � .VS 	����
 GPS GVSUIFS EFUBJMT BOE DPEF
� "U UIF FOE PG UIF ୮ୢSTU

��



USJBM
 UIF EJTUBODF CFUXFFO UIF PCKFDUT DPSSFTQPOET UP BO FTUJNBUF PG UIF SFQSFTFOUBUJPOBM EJTTJNJMBSJUZ

NBUSJY 	3%.

 XIJDI JT UIFO SFDPNQVUFE BU UIF FOE PG FBDI USJBM CBTFE PO UIF BWBJMBCMF FWJEFODF� 5IF

TVCTFU QSFTFOUFE BU UIF GPMMPXJOH USJBM JT EFUFSNJOFE CBTFE PO UIF DVSSFOU JOGPSNBUJPO BWBJMBCMF GSPN

UIF FTUJNBUFE 3%.� 3BUIFS UIBO DPOTJEFSJOH BCTPMVUF EJTUBODFT
 UIF TDBMFE EJTUBODFT CFUXFFO PCKFDUT

XFSF VTFE UP FTUJNBUF UIF 3%.�

5IF XIPMF FYQFSJNFOU MBTUFE POF IPVS QMVT UJNF GPS SFTU
 XIJDI PDDVSSFE FWFSZ FJHIU USJBMT
 BOE

DPVME MBTU BT MPOH BT QBSUJDJQBOUT XBOUFE� #FGPSF TUBSUJOH UIF FYQFSJNFOU
 QBSUJDJQBOUT QFSGPSNFE B

QSBDUJDF USJBM PO FJHIU HFPNFUSJDBM BOE BCTUSBDU TIBQFT UP GBNJMJBSJ[F UIFNTFMWFT XJUI UIF JOUFSGBDF�

5XP EJ୭GFSFOU WFSTJPOT PG UIF FYQFSJNFOU XFSF QFSGPSNFE
 BOE VOHVJEFE WFSTJPO UP SFDPSE DBUFHPS�

JDBM TJNJMBSJUJFT CFUXFFO PCKFDUT
 BOE B HVJEFE WFSTJPO UP SFDPSE TIBQF TJNJMBSJUJFT CFUXFFO PCKFDUT�

*O UIF VOHVJEFE WFSTJPO PG UIF FYQFSJNFOU
 OP TQFDJ୮ୢD JOTUSVDUJPOT PO UIF LJOE TJNJMBSJUZ UP DPO�

TJEFS XBT QSPWJEFE� 5IJT GPMMPXFE UIF DMBTTJD QBSBEJHN GPMMPXFE JO QBTU TUVEJFT BOE JUؠT LOPXO UP MFBE

UP B SFQSFTFOUBUJPOBM TQBDFXIJDI JTNPSF DBUFHPSJDBM BOE TFNBOUJD 	.VS FU BM�
 ����� +P[XJL FU BM�
 ����
�

*O UIF HVJEFE WFSTJPO
 QBSUJDJQBOUT XFSF HJWFO NPSF QSFDJTF JOTUSVDUJPOT
 BOE BTLFE UP BSSBOHF PC�

KFDUT TQFDJ୮ୢDBMMZ CZ TIBQF TJNJMBSJUZ
 JHOPSJOH BMUFSOBUJWF DBUFHPSJFT TVDI BT DPMPS PS GVODUJPO�

1ঊছঝ঒ঌ঒ঙঊগঝজ ঊগ঍ 1ছ঎ঙছঘঌ঎জজ঒গঐ� 4ঘছঝ঒গঐ 5ঊজঔজ

8F DPMMFDUFE �� QBSUJDJQBOUT GPS UIF VOHVJEFE
 BOE �� QBSUJDJQBOUT GPS UIF HVJEFE WFSTJPO PG UIF TUVEZ�

4VCKFDUT XFSF FYDMVEFE JG UIF 'JTIFS [�USBOTGPSNFE BWFSBHF DPSSFMBUJPO XJUI PUIFS TVCKFDUT OFHBUJWFMZ

FYDFFEFE B [�TDPSF UISFTIPME PG �� "G୴FS QSFQSPDFTTJOH
 �� QBSUJDJQBOUT GPS UIF HVJEFE BOE �� GPS UIF

VOHVJEFE XFSF SFUBJOFE� " HSPVQ 3%. XBT UIFO DPNQVUFE CZ BWFSBHJOH UIF TJOHMF�TVCKFDU 3%.T�

���



7঒জঞঊক 4঎ঊছঌ঑ 5ঊজঔ

8F DPMMFDUFE SFBDUJPO UJNFT 	35T
 EVSJOH B WJTVBM TFBSDI UBTL BT BNFBTVSF PG UBSHFU�EJTUSBDUPS TJNJMBSJUZ

	%VODBO � )VNQISFZT
 ����
� %VSJOH UIF WJTVBM TFBSDI UBTL
 QBSUJDJQBOUT IBE UP ୮ୢYBUF PO B ୮ୢYBUJPO

DSPTT BU UIF DFOUFS PG B DJSDVMBS BSFOB PO B DPNQVUFS TDSFFO� "G୴FS ���T
 � JNBHFT PG PCKFDUT XFSF UIFO

EJTQMBZFE PO B DJSDVMBS BSSBZ
 BMM UIF PCKFDUT XFSF UIF TBNF 	EJTUSBDUPST
 FYDFQU PO 	UBSHFU

 TVCKFDUT

XFSF SFRVJSFE UP SFTQPOE BT RVJDLMZ BT UIFZ TBX UIF EJTUSBDUPS CZ QSFTTJOH B LFZ 	UIF TQBDF�CBS
� "MM

JNBHFT XFSF QSFTFOUFE PO B HSBZ�TDBMF UP QSFWFOU UIF QSFEPNJOBODF PG IVF PWFS TIBQF BOE DVSWBUVSF

	"MFYBOEFS FU BM�
 ����
�

3FBDUJPO UJNFXBT SFDPSEFE GSPNPCKFDU QSFTFOUBUJPO UP UIF TQBDF�CBS QSFTT� "G୴FS UIF TQBDF�CBSXBT

QSFTTFE
 PCKFDUT XFSF NBTLFE GPS ���NT� *G NPSF UIBO � TFDPOET QBTTFE XJUIPVU B SFTQPOTF
 B XBSOJOH

BQQFBSFE BOE UIF FYQFSJNFOU XBT QBVTFE VOUJM QBSUJDJQBOUT XFSF SFBEZ BHBJO XIJDI XBT TJHOBMFE CZ B

CVUUPO QSFTT� 0ODF UIFZ XFSF SFBEZ
 UIF TBNF USJBM UIFZ EJE OPU SFTQPOE UP XBT SFQFBUFE�

*G QBSUJDJQBOUT SFTQPOEFE XJUIJO UIF � TFDPOE JOUFSWBM XJUI B TQBDF�CBS
 UIF JNBHFT XFSF NBTLFE

GPS ���NT XJUI OPJTF BOE UIFO TJY OVNCFSFE SFDUBOHVMBS GSBNFT BQQFBSFE JO QMBDF PG UIF JNBHFT
 XJUI

OVNCFST GSPN POF UP TJY� 1BSUJDJQBOUT IBE UP SFQPSU XIFSF UIF PCKFDU XBT JO UIF BSSBZ CZ QSFTTJOH UIF

DPSSFDU OVNCFS
 BOE JG UIFZ EJE OPU SFTQPOE XJUIJO �� TFDPOET B XBSOJOH BQQFBSFE
 VSHJOH UIFN UP

SFQFBU UIF USJBM BHBJO XIFO SFBEZ
 XIJDI UIFZ TJHOBMFE CZ B CVUUPO QSFTT� *G UIFZ SFTQPOEFE JODPSSFDUMZ


BOPUIFS XBSOJOH BQQFBSFE BOE UIF OFYU USJBM XBT EFMBZFE CZ � TFDPOET
 XIJDI NPUJWBUFE QBSUJDJQBOUT

UP SFTQPOE BDDVSBUFMZ� *G QBSUJDJQBOUT SFTQPOEFE DPSSFDUMZ
 UIFO UIF BSSBZ EJTBQQFBSFE
 BOE UIF OFYU

USJBM SFTVNFE BG୴FS ���NT�

*O BO JOEJWJEVBM FYQFSJNFOU
 FBDI PCKFDU QBJS XBT QSFTFOUFE CPUI BT UBSHFU BOE BT EJTUSBDUPS TJY UJNFT

	PODF QFS QPTJUJPO JO UIF BSSBZ

 GPS B UPUBM PG �� JOEJWJEVBM USJBMT QFS PCKFDU QBJS
 BOE UBSHFU�EJTUSBDUPS

BTZNNFUSJFT XFSF MBUFS BWFSBHFE UP DPNQVUF BO JOEJWJEVBM NFBO 35 GPS B TQFDJ୮ୢD PCKFDU QBJS�

1JMPU EBUB SFWFBMFE UIBU SFMJBCMF EBUB DPVME CF PCUBJOFE XJUI BU MFBTU �� JOEJWJEVBM NFBO 35T QFS

���



PCKFDU QBJS� 0CUBJOJOH �� JOEJWJEVBM NFBO 35T GPS FBDI PG UIF ���� PCKFDU QBJST
 FBDI PG XIJDI XBT

QSFTFOUFE �� UJNFT
 BNPVOUT UP B UPUBM PG ���
��� USJBMT�

8F EFDJEFE UP EJWJEF BMM DPOEJUJPOT JO B DPVOUFSCBMBODFE XBZ BNPOH ���� TFQBSBUF USJBM TFUT
 FN�

QMPZJOH "NB[PO .FDIBOJDBM 5VSL� 1BSUJDJQBOUT DPVME QFSGPSN NPSF UIBO POF JOEJWJEVBM USJBM TFU�

&BDI USJBM TFU DPOTJTUFE PG �� PCKFDU QBJST
 BOE XF FOTVSFE UIBU UIFSF XBT OP SFQFBUJOH PCKFDU BNPOH

UIFTF �� QBJST XJUIJO B USJBM TFU� 8F BMTP FOTVSFE UIBU UIFSF XBT OPNPSF UIBO ��ॎ PWFSMBQ PG DPOEJUJPOT

	J�F� PCKFDU QBJST
 BNPOH BMM ���� USJBM TFUT
 UP MBUFS JNQSPWF UIF SFNPWBM PG JOEJWJEVBM TVCKFDU WBSJBCJMJUZ�

1ঊছঝ঒ঌ঒ঙঊগঝজ ঊগ঍ 1ছ঎ঙছঘঌ঎জজ঒গঐ� 7঒জঞঊক 4঎ঊছঌ঑

ا 5SJBMT 5SJNNJOH� 'PS FBDI QBSUJDJQBOU 	O � �
���

 XF SFNPWFE USJBMT JO XIJDI UIFZ SFTQPOEFE

JODPSSFDUMZ
 SFQPSUJOH UIF UBSHFU BU UIF XSPOH MPDBUJPO� 5IFO
 XF JUFSBUJWFMZ SFNPWFE USJBMT

XIPTF [�USBOTGPSNFE 35 XBT BCPWF ���� BU FBDI JUFSBUJPO
 UIF IJHIFTU [�TDPSFT BCPWF ��� XBT

SFNPWFE
 BOE UIF [�TDPSFT SFDPNQVUFE XJUIPVU UIBU EBUB QPJOU� 5IF FYDMVTJPO QSPDFTT UFSNJ�

OBUFE XIFO UIFSF XFSF OPNPSF [�TDPSFE 35T BCPWF ���� 'PS FBDI TVCKFDU
 XF FYDMVEFE B XIPMF

DPOEJUJPO�QBJS JG NPSF UIBO ��ॎ PG UIF USJBMT 	J�F�
 JG NPSF UIBO � PVU PG UIF �� USJBMT
 XFSF NJTT�

JOH�

ا 5BSHFU�%JTUSBDUPS "TZNNFUSJFT� "G୴FS UFTUJOH PO QJMPU EBUB UIBU UIF BWFSBHF IJHIFTU CFUXFFO�

QBJS EJ୭GFSFODF CFUXFFO GBTUFTU BOE TMPXFTU SFTQPOTF XBT IJHIFS JO NBHOJUVEF UIBO UIF BWFSBHF

IJHIFTU UBSHFU�EJTUSBDUPS EJ୭GFSFODF
 XF EFDJEFE UP BWFSBHF BDSPTT UBSHFUT BOE EJTUSBDUPST 35 GPS

UIF TBNF QBJS
 BOE
 JO UIJT XBZ
 XFSF BCMF UP DPOTUSVDU B �� Y �� TZNNFUSJD 35 NBUSJY�

ا 35.BUSJY/PSNBMJ[BUJPO� 5PBDDPVOU GPSCFUXFFO�TVCKFDU EJ୭GFSFODFTXJUIPVU MPTJOHCFUXFFO�

HSPVQEJ୭GFSFODFT
 XF TVCNJUUFE UIF MPH�USBOTGPSNFE ����35QBJSJOHT UP BNJYFE�F୭GFDUNPEFM


XJUI UIF UBSHFU�EJTUSBDUPSQBJS BT QSFEJDUJOH ୮ୢYFE�F୭GFDU WBSJBCMF BOE TVCKFDU BT QSFEJDUJWF SBOEPN�

F୭GFDU WBSJBCMF� /PUF UIBU XF DPMMBQTFE BDSPTT UBSHFU�EJTUSBDUPS BTZNNFUSJFT
 UIVT FBDI PCKFDU JO

���



B QBJS XBT UBSHFU JO IBMG PG UIF EBUB QPJOUT BOE EJTUSBDUPS JO UIF PUIFS IBMG� *O UIJT XBZ
 XF XFSF

BCMF UP SFNPWF UIF JOEJWJEVBM EJ୭GFSFODFT BT SBOEPN�F୭GFDU GSPN UIF أUSVFآ EJ୭GFSFODFT JO 35

CBTFE PO UBSHFU�EJTUSBDUPS EJTTJNJMBSJUZ� 5P SBO UIF MJOFBS NJYFE�F୭GFDU NPEFM CZ FNQMPZJOH FG�

GFDU DPEJOH
 JO XIJDI UIF NFBO 35 GPS FBDI MFWFM PG UIF DBUFHPSJDBM WBSJBCMF UBSHFU�EJTUSBDUPSآ

QBJSأ JT DPNQBSFE UP UIF HSBOE NFBO� 5IJT SFTVMUFE JO ���� ୮ୢYFE�F୭GFDU DPF୭୮ୢDJFOUT BOE BO JO�

UFSDFQU
 BT XFMM BT B SBOEPN�F୭GFDU PG UIF JOUFSDFQU GPS FBDI TVCKFDU� 4JODF JO F୭GFDU DPEJOH UIF

DPOTUSBJOU JT UIBU DPF୭୮ୢDJFOUT NVTU TVN VQ UP [FSP
 XF XFSF BCMF UP DPNQVUF UIF MBTU DPF୭୮ୢDJFOU

BT UIF EJ୭GFSFODF CFUXFFO [FSP BOE UIF TVN PG UIF ���� DPF୭୮ୢDJFOUT� 8F UIF BEEFE UIF JOUFSDFQU

WBMVF
 XIJDI DPSSFTQPOET UP UIF BWFSBHF OPSNBMJ[FE 35
 UP UIF �
��� ୮ୢYFE�F୭GFDU DPF୭୮ୢDJFOUT JO

PSEFS UP NBLF BMM WBMVFT QPTJUJWF�

ا %JTTJNJMBSJUZ .BUSJY DPOTUSVDUJPO� 5P CVJME UIF EJTTJNJMBSJUZ NBUSJY GPS UIF ୮ୢYFE�F୭GFDU DPF୭୮ୢ�

DJFOUT PG UIF 35T
 XF TVCUSBDUFE GSPN UIF PWFSBMM IJHIFTU WBMVF FBDI TJOHMF DPF୭୮ୢDJFOU� /P GVS�

UIFS USBOTGPSNBUJPOXBT OFFEFE
 BT UIF EJ୭GFSFODF CFUXFFO ୮ୢYFE�F୭GFDU DPF୭୮ୢDJFOUT DPSSFTQPOET

UP UIFJS QFSDFJWFE EJTTJNJMBSJUZ
 XJUI MPXFS WBMVFT DPSSFTQPOEJOH UP MPXFS35T BOE MBSHFS UBSHFU�

EJTUSBDUPS EJ୭GFSFODF
 BOE WJDF WFSTB�

����� %঎঎ঙ /঎ঞছঊক /঎ঝঠঘছঔ জ঎ঝঞঙ

8F TVCNJUUFE PVS%BUBTFU UP "MFY/FU
 BO ��MBZFS EFFQ DPOWPMVUJPOBM OFVSBM OFUXPSL QSF�USBJOFEXJUI

*NBHF/FU 	��� NJMMJPO JNBHFT

 BOE FYUSBDUFE UIF GFBUVSFT GPS FBDI MBZFS� "MFY/FU DPNQSJTFT � MBZFST


� DPOWPMVUJPOBM BOE � GVMMZ DPOOFDUFE POFT� 'PS UIF ୮ୢWF DPOWPMVUJPOBM MBZFST
 GFBUVSFT XFSF TVNNFE

BDSPTT UIF JNBHF QMBOF� 8F DPNQVUFE �� Y �� 3%.T GPS FBDI MBZFS CBTFE PO &VDMJEFBO EJTUBODF�

���



����� 3঎ক঒ঊঋ঒ক঒ঝঢ ঎জঝ঒খঊঝ঒ঘগ

5P IBWF BO FTUJNBUF PG UIF SFMJBCJMJUZ PG PVS TQBDFT
 XF QFSGPSNFE BO JUFSBUJWF TQMJU�IBMG DPSSFMBUJPO�

3FMJBCJMJUZ XBT NFBTVSFE CZ DPSSFMBUJOH VTJOH 1FBSTPOؠT DPSSFMBUJPO
 QMPUUJOH�

ا 4FBSDI 5BTL� 5P HFU BO FTUJNBUF PG SFMJBCJMJUZ
 XF SBO BO JUFSBUJWF TQMJU�IBMG DPSSFMBUJPO GPS CPUI

MPH�USBOTGPSNFE BWFSBHF 35 DPF୭୮ୢDJFOUT BOE GPS UIF ୮ୢYFE�F୭GFDUT SFTVMUJOH GSPN UIF NJYFE�

F୭GFDU NPEFM
 GPS B UPUBM PG �� JUFSBUJPOT� "U FBDI JUFSBUJPO
 UIF %BUBTFU XBT TQMJU JOUP UXP SBO�

EPN IBMWFT XJUI BO FRVBM OVNCFS PG TVCKFDUT GPS FBDI HSPVQ BOE TVCNJUUFE UP UXP TFQBSBUF

NJYFE�F୭GFDU NPEFMT� 5IF ୮ୢYFE�F୭GFDU DPF୭୮ୢDJFOUT SFTVMUJOH GSPN UIF UXP NPEFMT XFSF UIFO

DPSSFMBUFE
 FNQMPZJOH CPUI 1FBSTPOؠT S BOE ,FOEBMMؠT UBV� 'JOBMMZ
 UIF DPSSFMBUJPO WBMVFT XFSF

BWFSBHFE BDSPTT JUFSBUJPOT UP HFU BO FTUJNBUF PG UFTU�SFUFTU SFMJBCJMJUZ� 5IF BWFSBHF DPSSFMBUJPO

CFUXFFO ୮ୢYFE F୭GFDUT BDSPTT JUFSBUJPOT XBT DPNQBSFE UP UIF BWFSBHF DPSSFMBUJPO CFUXFFO UIF

MPH�USBOTGPSNFE 35T GPS UIF UXP TFUT� *G UIF NJYFE�F୭GFDU NPEFM EJE JOEFFE SFNPWF JOEJWJEVBM

TVCKFDU OPJTF
 UIF ୮ୢYFE DPF୭୮ୢDJFOUT TIPVME IBWF CFFO NPSF IJHIMZ DPSSFMBUFE CFUXFFO UIF ୮ୢYFE

F୭GFDUT UIBO UIF MPH�35T� 5IF GBDU UIBU XF EJE PCTFSWF UIF ୮ୢYFE F୭GFDU DPSSFMBUJPOT UP CF IJHIFS

QPJOUT UP UIF TPVOEOFTT PG PVS OPSNBMJ[BUJPO NFUIPE�

ا 4PSUJOH UBTLT� 3FMJBCJMJUZ BOE OPJTF DFJMJOH FTUJNBUFT XFSF DPNQVUFE CZ JUFSBUJWFMZ 	O�����
�

EJWJEJOH UIF TVCKFDUT JO UXP TFQBSBUF HSPVQT
 BWFSBHJOH UIF 3%.T BOE DPSSFMBUJOH UIFN VTJOH

1FBSTPO BOE ,FOEBMMؠT UBV DPSSFMBUJPO TFQBSBUFMZ�

����� &ডঙকঘছ঒গঐ ঝ঑঎ #঎঑ঊট঒ঘছঊক 4ঙঊঌ঎জ� .%4 ঙকঘঝজ ঊগ঍ ঌঘছছ঎কঊঝ঒ঘগজ

5P IBWF BO FTUJNBUF PG UIF TJNJMBSJUZ PG PVSNPEFMTؠ TQBDFT
 XF DPNQVUFE UIF QBJSXJTF DPSSFMBUJPOT� *O

BEEJUJPO
 XF RVBMJUBUJWFMZ FTUJNBUFE UIFNBJO EJNFOTJPOT PG UIF SFQSFTFOUBUJPOBM TQBDFT CZ FNQMPZJOH

NVMUJEJNFOTJPOBM TDBMJOH 	.%4� DSJUFSJPO� NFUSJD TUSFTT� EJTUBODF NFBTVSF� &VDMJEFBO EJTUBODF GPS

HVJEFE BOE VOHVJEFE TPSUJOH UBTL
 35 EJTUBODF GPS WJTVBM TFBSDI
�

���



����� 3঎কঊঝ঒গঐ ঋ঎঑ঊট঒ঘছ ঊগ঍ ঋছঊ঒গ� 4঎ঊছঌ঑ক঒ঐ঑ঝ "গঊকঢজ঒জ

8F FYQMPSFE IPX PVS CFIBWJPSBM NPEFMT SFMBUFE UP OFVSBM SFQSFTFOUBUJPOT JO 05$ NPSF MPDBMMZ CZ

FNQMPZJOH TFBSDIMJHIU BOBMZTJT�

5P EP TP
 GPS FBDI JOEJWJEVBM TVCKFDU
 GPS FWFSZ WPYFM JO UIF HSBZNBUUFS
 XF DPNQVUFE UIF OFJHICPS�

JOH WPYFMT XJUIJO B TQIFSJDBM TFBSDIMJHIU BSFB PG � WPYFM SBEJVT 	NFBO OVNCFS PG OFJHICPST≈ ���
� 'PS

FBDI TQIFSF
 XF UIFO DPNQVUF UIF OFVSBM 3%. 	EJTUBODF� � � DPSSFMBUJPO
� 5IFO
 FBDI TFBSDIMJHIU JT

DPSSFMBUFE TFQBSBUFMZXJUI UIF EJTTJNJMBSJUZNBUSJDFT GSPN UIF UISFF TQBDF 	TFBSDI�35
 VOHVJEFE TPSUJOH

BOE TIBQF�HVJEFE TPSUJOH
�

"WFSBHF DPSSFMBUJPOT XFSF DPNQVUFE BDSPTT TVCKFDUT UP QSPEVDF UISFF TFQBSBUF HSPVQ NBQT
 POF

QFS TFBSDIMJHIU BOBMZTJT 	'JHVSF �C
D BOE E
� "MM UISFF NBQT GSPN UIF UISFF CFIBWJPSBM NPEFMT XFSF

UISFTIPMEFE BU � � S � �����

����� 1ঘজঝ঎ছ঒ঘছ�ঝঘ�"গঝ঎ছ঒ঘছ /঎ঞছঊক 4ক঒ঌ঎জ $ঘগজঝছঞঌঝ঒ঘগ

5P BTTFTT XIFUIFS UIFSF XBT PWFSBMM EJ୭GFSFODF JO IPXXFMM PVS UISFF CFIBWJPSBM NPEFMT SF୯୳FDUFE OFVSBM

SFTQPOTFT JO UIF QPTUFSJPS�UP�BOUFSJPS HSBEJFOU
 XFXBOUFE UP DPNQBSF PVS CFIBWJPSBM3%.T UP OFVSBM

3%.T GPS OFVSBMآ TMJDFTأ PG WPYFMT HPJOH GSPN NPSF QPTUFSJPS UP NPSF BOUFSJPS SFHJPOT PG UIF WFOUSBM

TUSFBN�

5P CVJME PVS OFVSBM TMJDFT
 XF ୮ୢSTU QSPEVDFE B NBTL GSPN UIF JOUFSTFDUJPO CFUXFFO 05$
 ESBXO BU

UIF JOEJWJEVBM MFWFM PO #SBJO7PZBHFS CBTFE PO BOBUPNJDBM MBOENBSLT
 BOE UIF ���� NPTU BDUJWF WPYFMT

GPS UIF DPOUSBTU <"MM 0CKFDUT � 3FTU> BU UIF HSPVQ�MFWFM�

5P QSPEVDF B OFVSBMآ TMJDF
أ GPS B HJWFO 5BMBJSBDI Z DPPSEJOBUF
 XF FYUSBDUFE UIF WPYFMT XIJDI XFSF

JO UIF q�NN SBOHF GSPN UIBU DPPSEJOBUF JO UIF NBTL� 8F UIFO QSPEVDFE
 GPS UIF WPYFMT JODMVEFE BU

FBDI TMJDF
 B OFVSBM 3%.CBTFE PO &VDMJEFBO EJTUBODF
 BOE UIF WBMVFT XFSF SF�TDBMFE JO UIF [FSP�UP�POF

SBOHF�

���



&BDI OFVSBM TMJDF 3%. XBT UIFO DPSSFMBUFE XJUI UIF UISFF TFQBSBUF CFIBWJPSBM 3%.T
 BOE UIF SF�

TVMUJOH 1FBSTPOؠT DPSSFMBUJPO WBMVFT XFSF EJTQMBZFE JO B MJOFBS QMPU XJUI OFVSBM TMJDF PO UIF Y�BYJT
 BOE

1FBSTPO DPSSFMBUJPO PO UIF Z�BYJT�

5P QSPEVDF HSPVQ�MFWFM OFVSBM TMJDFT3%.T
XF BWFSBHFE OFVSBM TMJDFT TIBSJOH UIF TBNF Z DPPSEJOBUF

BDSPTT QBSUJDJQBOUT� "MM QBSUJDJQBOUT TIBSFE DPNNPO Z DPPSEJOBUFT XJUI UIF PUIFST GPS NPTU PG UIFJS

OFVSBM TMJDFT� UIFSF XFSF �� PVU PG �� TIBSFE OFVSBM TMJDFT�DPPSEJOBUFT GPS UISFF QBSUJDJQBOUT BOE �� PVU

PG �� TIBSFE OFVSBM TMJDFT�DPPSEJOBUFT GPS TJY QBSUJDJQBOUT� 0OF QBSUJDJQBOU TIBSFE �� PVU PG �� OFVSBM

TMJDFT�DPPSEJOBUFT XJUI UIF PUIFST�

0G UIF QBSUJDJQBOUT XJUI BEEJUJPOBM TMJDFT�DPPSEJOBUFT
 UXP QBSUJDJQBOUT IBE BO BEEJUJPOBM OFVSBM

TMJDF NPSF QPTUFSJPSMZ UIBO UIF PUIFST
 BOE PUIFS GPVS QBSUJDJQBOUT IBE BO BEEJUJPOBM OFVSBM TMJDF NPSF

BOUFSJPSMZ UIBO UIF PUIFST� 'PS UIFTF DBTFT
 UIF BEEJUJPOBM OFVSBM TMJDF 3%. XBT BWFSBHFE XJUI UIF

OFJHICPSJOH TMJDF�

5IJT SFTVMUFE JO �� TFQBSBUF 3%.T QFS QBSUJDJQBOU
 BOE UIF POFT TIBSJOH UIF TBNF Z DPPSEJOBUFT

XFSF BWFSBHFE UPHFUIFS BDSPTT QBSUJDJQBOUT UP QSPEVDF HSPVQ�MFWFM 3%.T�

����� 3঎কঊঝ঒গঐ ঋ঎঑ঊট঒ঘছ ঝঘ ঑঒঎ছঊছঌ঑঒ঌঊক জঝঊঐ঎জ ঒গ ঋছঊ঒গ ঊগ঍ খঘ঍঎কজ� 1঎ঊছ�

জঘগؠজ $ঘছছ঎কঊঝ঒ঘগজ

ا /FVSBM 4MJDFT� 8F QMPUUFE UIF 1FBSTPOؠT DPSSFMBUJPOT CFUXFFO HSPVQ�MFWFM OFVSBM TMJDF 3%.T

BOE CFIBWJPSBM 3%.T
 BOE PWFSMBJE UIFN XJUI UIF JUFSBUJWF TQMJU�IBMG SFMJBCJMJUZ GPS UIF HJWFO

OFVSBM TMJDF 	�
��� JUFSBUJPOT
�

ا "MFY/FU MBZFST� 8F BTTFTT UIF TJNJMBSJUZ CFUXFFO PVS UISFF CFIBWJPSBM TQBDFT BOE UIF � TFQBSBUF

%// MBZFST CZ DPNQVUJOH UIF 1FBSTPOؠT DPSSFMBUJPOT CFUXFFO FBDI PG UIF CFIBWJPSBM 3%.T

BOE FBDI PG UIF %// MBZFS 3%.T� 5P BMMPX FBTJFS DPNQBSJTPO PG TJNJMBSJUZ CFUXFFO %//

BOECFIBWJPS BDSPTT UBTLT
 XF BMTPXFJHIUFE UIF DPSSFMBUJPOT CZ EJWJEJOH UIFN GPS UIF JOEJWJEVBM

���



SFMJBCJMJUJFT�

������ 3঎কঊঝ঒গঐ ঋ঎঑ঊট঒ঘছ ঝঘ ঑঒঎ছঊছঌ঑঒ঌঊক জঝঊঐ঎জ ঒গ ঋছঊ঒গ ঊগ঍ খঘ঍঎কজ� $ঘখ�

খঘগঊক঒ঝঢ "গঊকঢজ঒জ

8F UIFO DPNQVUFE UIF BNPVOU PG VOJRVF WBSJBODF DPOUSJCVUFE CZ FBDI TFQBSBUF CFIBWJPSBM NPEFM JO

FYQMBJOJOH B HJWFO OFVSBM TMJDF PS %// MBZFS� 5P EP TP
 XF QFSGPSNFE B DPNNPOBMJUZ BOBMZTJT 	(SPFO

FU BM�
 ����

 JO XIJDI XF SBO GPVS TFQBSBUF SFHSFTTJPO NPEFMT XJUI UIF 3%. GPS B HJWFO OFVSBM TMJDF PS

"MFY/FU MBZFS BT QSFEJDUFE WBSJBCMF�

0G UIF GPVSNPEFMT
 POFNPEFM IBE BMM UISFF CFIBWJPST BT QSFEJDUPST 	TFBSDI�35
 TIBQF�HVJEFE TPSU�

JOH BOE VOHVJEFE TPSUJOH

 BOE UIF PUIFS UISFF IBE POMZ UXP PG UIF CFIBWJPST BT QSFEJDUPST
 UP TBUJTGZ

BMM QBJSXJTF DPNCJOBUJPOT PG UIF UISFF CFIBWJPSBM TQBDFT� 5P DPNQVUF UIF BNPVOU PG VOJRVF WBSJBODF

DPOUSJCVUFE CZ POF PG UIF CFIBWJPST 	F�H�
 TFBSDI�35

 XF TVCUSBDUFE UIF3 TRVBSFE 	32
 GPS UIFNPEFM

XJUI UIF UXP PUIFS CFIBWJPSBM TQBDFT BT QSFEJDUPST 	F�H�
 TIBQF BOE VOHVJEFE TPSUJOH
 GPSN UIF 32 PG

UIF NPEFM XJUI BMM UISFF CFIBWJPSBM TQBDFT BT QSFEJDUPST� 5IJT XBT EPOF UP DPNQVUF UIF VOJRVF WBSJ�

BODF PG FBDI CFIBWJPS� 5IF VOJRVF WBSJBODFT TP DPNQVUFE XFSF UIFO EJTQMBZFE JO B MJOFBS QMPU
 BOE

UIF 3 TRVBSF GPS UIF UISFF�QSFEJDUPS NPEFM XBT PWFSMBJE JO B EBTIFE HSBZ MJOF�

���
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$PODMVTJPO

*O UIJT EJTTFSUBUJPO
 * IBWF JOWFTUJHBUFE IPX WJTVBM JOGPSNBUJPO BCPVU PCKFDUT JT PSHBOJ[FE BOE SFQSF�

TFOUFE JO UIF WJTVBM DPSUFY� 5P EP TP
 * IBWF FNQMPZFE UXP QSJNBSZ BQQSPBDIFT� JO $IBQUFST � BOE �
 *

IBWF FYQMPSFE UIF XBZ JO XIJDI UIF OBUVSBM DPWBSJBODF PG TJ[F XJUI MPXFS� BOE IJHIFS�MFWFM QSPQFSUJFT

B୭GFDUT UIF MBSHF�TDBMF PSHBOJ[BUJPO PG PCKFDUT JO PDDJQJUPUFNQPSBM DPSUFY� JO $IBQUFS �
 * MPPLFE BU UIF

୮ୢOFS�HSBJOFE EJ୭GFSFODFT BNPOH PCKFDU SFQSFTFOUBUJPOT BU UIF JUFN�MFWFM
 BOE IPX UIFJS SFQSFTFOUBUJPOT

DIBOHF BMPOH UIF WFOUSBM TUSFBN�

���



.PSF TQFDJ୮ୢDBMMZ
 UIF ୮ୢSTU DIBQUFS UFTUFE UIF SFMBUJPOTIJQ CFUXFFO TJ[F BOE NBOJQVMBCJMJUZ
 BOE

IPX UIF OBUVSBM DPWBSJBODF CFUXFFO UIFTF UXP QSPQFSUJFT JT SFQSFTFOUFE JO IJHIFS�MFWFM WJTVBM DPSUFY� *

GPVOE UIBU NBOJQVMBCJMJUZ BOE TJ[F BSF CPUI FODPEFE JO IJHI�MFWFM WJTVBM DPSUFY
 BOE UIBU UIFZ BSF OPU

JOEFQFOEFOU GSPN FBDI PUIFS� 3BUIFS
 TNBMM�PCKFDU SFHJPOT BSF ESJWFO CZ NBOJQVMBCMF TNBMM PCKFDUT�

1PTU IPD BOBMZTFT GVSUIFS TIPXFE UIBU B QSPQFSUZ SFMBUFE UP TUBCJMJUZNJHIU CF B TUSPOH ESJWFS GPS PCKFDU

SFQSFTFOUBUJPOT JO MBSHF�PCKFDU QSFGFSSJOH SFHJPOT�

"G୴FS MPPLJOH BU UIF SFMBUJPOTIJQ CFUXFFO SFBM�XPSME TJ[F BOE UIF CFIBWJPSBMMZ�SFMFWBOU QSPQFSUZ

PGNBOJQVMBCJMJUZ
 UIF TFDPOE DIBQUFS JOWFTUJHBUFE UIF SFMBUJPOTIJQ PG SFBM�XPSME TJ[F BOE UIFNJE�MFWFM

WJTVBM QSPQFSUZ PG DVSWBUVSF� * GPVOE UIBU
 BMTP JO UIJT DBTF
 UIF SFMBUJPOTIJQ CFUXFFO TJ[F BOE DVSWBUVSF

XBT OPU PSUIPHPOBM
 CVU UIBU FODPEJOH PG PCKFDU JOGPSNBUJPO XBT B୭GFDUFE CZ UIF OBUVSBM DPWBSJBODF

CFUXFFO UIFTF UXP QSPQFSUJFT�

'JOBMMZ
 UIF UIJSE DIBQUFS MPPLFENPSF DMPTFMZ BU UIFXBZ JOXIJDI UIF SFQSFTFOUBUJPOBM TQBDF JT USBOT�

GPSNFE BMPOH UIF WFOUSBM TUSFBN
 CZ UFTUJOH EJ୭GFSFOU CFIBWJPSBM TJNJMBSJUZ TQBDFT
 BOE ୮ୢOEJOH UIBU UXP

CFIBWJPSBMNFBTVSFT PG QFSDFQUVBM TJNJMBSJUZ CFTU SFMBUFE UP EJ୭GFSFOU QSPDFTTJOH TUBHFT BMPOH UIF WFOUSBM

TUSFBN�

5IFTF ୮ୢOEJOHT JOGPSN RVFTUJPOT DPODFSOJOH 	J
 XIBU HJWFT SJTF UP UIF PSHBOJ[BUJPOBM QSJODJQMFT VO�

EFSMZJOH PCKFDU SFQSFTFOUBUJPOT JO IVNBO WJTVBM DPSUFY
 BOE 	JJ
 XIBU JT UIF SFQSFTFOUBUJPOBM TQBDF BOE

XIBU BSF UIF GFBUVSFT VOEFSMZJOH UIJT PSHBOJ[BUJPO� )FSF
 * BN HPJOH UP EJTDVTT UIFTF JTTVFT JO UVSO�

��� 8঑ঊঝ ঍ছ঒ট঎জ ঝ঑঎ ঘছঐঊগ঒ণঊঝ঒ঘগ ঒গ ঑঒ঐ঑�ক঎ট঎ক ট঒জঞঊক ঌঘছঝ঎ড 

*O UIJT TFDUJPO
 * XJMM EJTDVTT IPX UIFTF ୮ୢOEJOHT MFWFSBHF PO UXP BMUFSOBUJWF FYQMBOBUJPOT GPS XIBUNBZ

ESJWF UIF MBSHF�TDBMF PSHBOJ[BUJPO PG 05$�

0O UIF POF IBOE
 UIF ୮ୢOEJOH UIBU UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE DVSWBUVSF B୭GFDUT OFVSBM

SFTQPOTFT 	$IBQUFS �
 HJWFT TVQQPSU UP UIF WJTVBMأ CJBTأ IZQPUIFTJT� "DDPSEJOH UP UIJT IZQPUIFTJT
 UIF

���



PSJHJO PG UIF PSHBOJ[BUJPO PG PCKFDUT SFQSFTFOUBUJPO JO 05$ TUFNT GSPN SFHVMBSJUJFT JO UIF SFBM�XPSME

OBUVSBM TUBUJTUJDT XIJDI XPVME UIFO CJBT BOE DPOTUSBJOU UIF XBZ JOGPSNBUJPO JT FODPEFE GSPN FBSMJFS

UP MBUFS TUBHFT PG WJTVBM QSPDFTTJOH� 5IBU JT
 TJODF TJ[F UFOET UP SFMBUF JO B TQFDJ୮ୢD XBZ XJUI PCKFDUTؠ

WJTVBM GFBUVSFT
 UIFTF SFHVMBSJUJFT XPVME UIFO B୭GFDU UIF WJTVBM JOQVU
 BOE UIF XBZ UIJT JOGPSNBUJPO JT

USBOTGFSSFE BOE QSPDFTTFE BU MBUFS TUBHFT 	,POLMF � 0MJWB
 ����C� 4SJIBTBN FU BM�
 ����
�

0O UIF PUIFS
 SFTVMUT VOWFJMJOH UIF SFMBUJPOTIJQ CFUXFFO TJ[F
 NBOJQVMBCJMJUZ BOE TQBUJBM TUBCJMJUZ

	$IBQUFS �
 BSF JO MJOFXJUI UIF DPOOFDUJWJUZأ IZQPUIFTJT
أ BDDPSEJOH UPXIJDI UIF PSHBOJ[BUJPO PG IJHI�

MFWFM WJTVBM DPSUFYNBZ CF ESJWFO CZ MPOH�SBOHF DPOOFDUJPOT XJUI CFIBWJPSBMMZ�SFMFWBOU OFUXPSLT
 TVDI

BT OFUXPSLT JOWPMWFE JO BDUJPO PS OBWJHBUJPO 	.BIPO � $BSBNB[[B
 ����
�

8IJMF UIF UXP DIBQUFST TFFN UP EFGFOE EJBNFUSJDBMMZ PQQPTJOH WJFXT
 JU TIPVME CF OPUFE UIBU UIF

TJ[F Y NBOJQVMBCJMJUZ TUJNVMVT TFU FNQMPZFE JO $IBQUFS � EJE OPU DPSSFDU GPS MPX� BOE NJE�MFWFM WJTVBM

GFBUVSFT XIJDI NBZ DPWBSZ XJUI TJ[F BOE NBOJQVMBCJMJUZ� 5IVT
 CJBT GSPN FBSMJFS TUBHFT PG WJTVBM QSP�

DFTTJOH DBOOPU CF FYDMVEFE UP BDDPVOU BU MFBTU JO QBSU GPS UIJT PSHBOJ[BUJPO
 BOE * BDUVBMMZ CFMJFWF JU UP

QMBZ BO JNQPSUBOU SPMF�

)PXFWFS
 UIFSF BSFNVMUJQMFXBZT JOXIJDI MPX�MFWFM WJTVBM CJBTFT DPVME DPOTUSBJOU UIFNBQQJOH BOE

PSHBOJ[BUJPO PG PCKFDU SFQSFTFOUBUJPO JO UIF WFOUSBM TUSFBN� 0OF JT UISPVHI UIF QSF�TFU JOOBUF TUSVDUVSF

PG WJTVBM DPSUFY� UIBU JT
 NBOJQVMBCJMJUZ BOE OBWJHBCJMJUZ JOGPSNBUJPO NBZ DPWBSZ NFBOJOHGVMMZ XJUI

WJTVBM MPX� BOENJE�MFWFM GFBUVSFT TVDI BT DVSWBUVSF BOE FDDFOUSJDJUZ
 BOE UIVT MFBE UP UIJT JOGPSNBUJPO

CFJOHNBQQFE BOE DPOTUSBJOFECZ JOOBUF WJTVBM QSPDFTTJOHQBUIXBZT 	,POLMF�0MJWB
 ����C� 4SJIBTBN

FU BM�
 ����
�

"MUFSOBUJWFMZ
 FYQFSJFODF XF IBWF XJUI PVS TVSSPVOEJOH FOWJSPONFOU JO UIF FBSMZ ZFBST NBZ MFBE

UP UIF TIBQJOH PG WJTVBM QSPDFTTJOH JOGPSNBUJPO� UIF CFIBWJPSBM SFMFWBODF PG CPUI NBOJQVMBCJMJUZ BOE

OBWJHBCJMJUZ MFOET TVQQPSU UP UIF QPTTJCJMJUZ UIBU PVS BUUFOUJPO NJHIU CF ESBXO UP UIF GFBUVSFT NPTU

EJBHOPTUJD PG UIFTF QSPQFSUJFT
 XIJDI XPVME OPU POMZ CF TIBQJOH WJTVBM DPSUFY JOGPSNBUJPO JOOBUFMZ


CVU BMTP UISPVHI MFBSOJOH NFDIBOJTNT 	-POH FU BM�
 ����
�

���



5IF FYUSFNF DPOTJTUFODZ BDSPTT TVCKFDUT PO UIF MPDBUJPO PG CPUI MBSHF�TDBMF BOE DBUFHPSZ�TFMFDUJWF

SFHJPOT XPVME TVHHFTU UIBU BO VOEFSMZJOH QSPUP�NBQ PG JOOBUF WJTVBM CJBTFT JT UP UIF MFBTU BMSFBEZ JO

QMBDF 	4SJIBTBN FU BM�
 ����
� 0O UIF PUIFS IBOE
 FYQFSJFODF IBT BMTP BO JNQPSUBOU SPMF
 BT JT QSPWFO CZ

UIF FYJTUFODF PG DBUFHPSZ�TFMFDUJWF SFHJPOT GPS XPSET
 XIJDI DPVME OPU IBWF GFBTJCMZ FNFSHFE UISPVHI

FWPMVUJPOBSZ QSPDFTTFT 	%FIBFOF FU BM�
 ����
� *U JT UIVT MJLFMZ UIBU UIFTF GPSDFT UPHFUIFS BSF JOWPMWFE JO

ESJWJOH UIF PCTFSWFE PSHBOJ[BUJPOBM TUSVDUVSF�

8IJMF WJTVBM CJBTFT EP TFFN UPQMBZ B SPMF JO TIBQJOH UIF PSHBOJ[BUJPO PG UIF WJTVBM DPSUFY
 MPOH�SBOHF

DPOOFDUJWJUZ XJUI CFIBWJPSBMMZ�SFMFWBOU BSFBT IBT BMTP CFFO SFQPSUFE� *O TVQQPSU PG UIF DPOOFDUJWJUZ

BDDPVOU TNBMM�
 CJH� BOE BOJNBM�TFMFDUJWF SFHJPOT IBWF CFFO TIPXO UP DPOOFDU UP TFQBSBUF TVC�OFUXPSLT

	,POLMF � $BSBNB[[B
 ����

 BOE JU JT JOEFFE QPTTJCMF UIBU UIF UVOJOH PG 05$ GPS TNBMM NBOJQVMBCMF

BOE MBSHF TUBCMF PCKFDUT NJHIU CF QBSUMZ ESJWFO CZ UIFTF MPOH�SBOHF DPOOFDUJPOT� )PXFWFS
 GVSUIFS

TUVEJFT OFFE UP CF QFSGPSNFE JO PSEFS UP VOEFSTUBOE XIFUIFS UIJT DPOOFDUJWJUZ JT JOOBUFMZ QSFTFOU

	.BIPO�$BSBNB[[B
 ����

 PS FNFSHFT XJUI QSVOJOH EVSJOH EFWFMPQNFOU JO SFTQPOTF UP EJ୭GFSFOUJBM

UVOJOH GSPN UIF WJTVBM DPSUFY 	,POLMF�0MJWB
 ����C� ,POLMF�$BSBNB[[B
 ����� *OOPDFOUJ � 1SJDF


����
� 0O UIJT TFDPOE BDDPVOU
 UIF MPOH�SBOHF DPOOFDUJWJUZ XPVME UIVT GPMMPX GSPN UIF PSHBOJ[BUJPO

PG IJHI�MFWFM WJTVBM DPSUFY ESJWFO CZ WJTVBM CJBTFT BOE FYQFSJFODF 	,POLMF � 0MJWB
 ����C� 4SJIBTBN

FU BM�
 ����

 SBUIFS UIBO CFJOH JUT DBVTF� 'VUVSFXPSL FYQMPSJOH UIF OFVSBM EFWFMPQNFOU PG DPOOFDUJWJUZ

DPVME IFMQ DMBSJGZ XIFUIFS TVDI DPOOFDUJPOT BSF CVJMU�JO PS QSVOFE GPMMPXJOH FYQFSJFODF�

0WFSBMM
 UIJT UIFTJT EPFT OPU DPO୮ୢSN OFJUIFS PG UIFTF IZQPUIFTFT
 BOE EPFT OPU DMBSJGZ XIFUIFS SFQ�

SFTFOUBUJPOT JO IJHI�MFWFM DPSUFY BSF ESJWFO NPSF CZ QSPUP�NBQT BOE OFVSBM CMVF�QSJOUT
 PS CZ FYQFSJ�

FODF BOE OFVSBM QSVOJOH� )PXFWFS
 JU QBWFT UIF XBZ GPS GVSUIFS SFTFBSDI JOUP UIFTF BSFBT
 CZ QSPWJOH

XIBU IBE BMSFBEZ CFFO IZQPUIFTJ[FE GSPN UIF ୮ୢSTU PCTFSWBUJPO PG B MBSHF�TDBMF PSHBOJ[BUJPO PG05$CZ

SFBM�XPSME TJ[F� UIBU TJ[F DPOTUJUVUFT BO JOUFSQSFUBCMF
 IJHI�MFWFM EFTDSJQUPS GPS B NVMUJUVEF PG DPNQMFY

BOE DPWBSZJOH EJNFOTJPOT XIJDI
 UPHFUIFS
 MFBE UP UIF TIBQJOH PG SFQSFTFOUBUJPOT JO PDDJQJUPUFNQPSBM

DPSUFY 	,POLMF � 0MJWB
 ����C
�

���



��� 3঎ঙছ঎জ঎গঝঊঝ঒ঘগঊক ঌ঑ঊগঐ঎জ ঊকঘগঐ ঝ঑঎ ট঎গঝছঊক জঝছ঎ঊখ

5IJT UIFTJT QSJNBSJMZ EFBMT XJUI UIF GFBUVSBM TQBDF	T
 VOEFSMZJOH UIF PSHBOJ[BUJPO PG PCKFDU SFQSFTFOUB�

UJPOT JO 05$
 BOE XIBU EJNFOTJPOT UIFZ NBZ DPOUBJO�

3FMBUFE UP UIF IZQPUIFTJT PG SFUJOPUPQJD NBQQJOH FYUFOEJOH UP IJHIFS�PSEFS SFHJPOT JO ESJWJOH WJ�

TVBM PCKFDU PSHBOJ[BUJPO
 SFDFOU TUVEJFT IBWF TIPXO FODPEJOH PG NJE� BOE JOUFSNFEJBUF�MFWFM GFBUVSFT

BMM BMPOH UIF WFOUSBM TUSFBN� OPU POMZ BU FBSMJFS TUBHFT PG WJTVBM QSPDFTTJOH JONPSF QPTUFSJPS SFHJPOT
 CVU

BMTP NPSF BOUFSJPSMZ
 BMPOHTJEF JOWBSJBOU PCKFDU SFQSFTFOUBUJPOT BOE DBUFHPSJDBM JOGPSNBUJPO 	)POH

FU BM�
 ����� #SBDDJ � 0Q EF #FFDL
 ����
� 4JNJMBSMZ
 PVS HSPVQ BT QSFWJPVTMZ BEWBODFE UIF IZQPUI�

FTJT PG B TUBCMF BOE XJEFTQSFBE SFQSFTFOUBUJPOBM TQBDF VOEFSMZJOH UIF XIPMF PDDJQJUPUFNQPSBM DPSUFY

UIBU XBT XFMM�QSFEJDUFE CZ WJTVBM TFBSDI CFIBWJPS 	$PIFO FU BM�
 ����
� 5IJT MJUFSBUVSF XPVME TVHHFTUT

B DFSUBJO EFHSFF PG IPNPHFOFJUZ JO UIF SFQSFTFOUBUJPOBM TQBDF VOEFSMZJOH UIF WJTVBM DPSUFY�

)PXFWFS
 XIFO DPNQBSJOH UIF OFVSBM SFQSFTFOUBUJPOBM TQBDF UP EJ୭GFSFOU CFIBWJPSBM TJNJMBSJUJFT

JO $IBQUFS �
 TVDI B IPNPHFOFJUZ XBT OPU PCTFSWFE� *OEFFE
 * GPVOE UIBU UXP QFSDFQUVBM JUFN�MFWFM

TJNJMBSJUZ NFBTVSFT UIBU TFFN UP SFMBUF UP
 SFTQFDUJWFMZ
 MPXFS�MFWFM 	J�F� QJDUPSJBM
 SFMBUFE UP FEHFT BOE

DPOUPVS
 BOE IJHIFS�MFWFM 	J�F� SFMBUFE UP DPNQMFY PCKFDU TIBQF
 WJTVBM GFBUVSFT CFTU SF୯୳FDUFE OFVSBM

SFTQPOTFT BU EJ୭GFSFOU QPJOUT BMPOH UIF WFOUSBM TUSFBN
 SFTQFDUJWFMZ NPSF QPTUFSJPSMZ BOE NPSF BOUFSJ�

PSMZ�

5IJT JNQMJFT UIBU UIF SFQSFTFOUBUJPOBM TQBDF BMPOH UIF WFOUSBM TUSFBNNJHIU OPU CF BT IPNPHFOFPVT

BT QSFWJPVTMZ PCTFSWFE� UIFSF SBUIFS TFFNT UP CF B QPJOU BMPOH UIF WFOUSBM TUSFBN JO XIJDI UIF VO�

EFSMZJOH TIBQF�TQBDF JT SBEJDBMMZ DIBOHFE
 QSFTVNBCMZ UISPVHI QPPMJOH BOE QSVOJOH PG JOGPSNBUJPO


XIJDI BMMPXT GPS IJHIFS�MFWFM WJTVBM JOGPSNBUJPO UP FNFSHF
 CVU UIBU EPFT OPU DPNQMFUFMZ UISPX PVU

BMM MPXFS�MFWFM WJTVBM GFBUVSFT JOGPSNBUJPO 	)POH FU BM�
 ����
� .PSF TQFDJ୮ୢDBMMZ
 UIF SFBTPOT GPS TVDI

B USBOTJUJPO DPVME TJHOJGZ B DIBOHF GSPN B TUBHF JO XIJDI UIF FODPEFE JOGPSNBUJPO JT NPSF QJDUPSJBM

BOE SFMBUFE UP UIF PCKFDUؠT DPOUPVS
 UP B TUBHF JO XIJDI JU CFDPNFT NPSF TUSVDUVSBM BOE JOWBSJBOU UP

���



USBOTGPSNBUJPOT 	%J$BSMP FU BM�
 ����
�

*OUFSFTUJOHMZ
 XIJMF * EJE ୮ୢOE HPPE ୮ୢUT CFUXFFO UIF MPXFS�MFWFM JNQMJDJU TJNJMBSJUZ TQBDF BOE JOUFS�

NFEJBUF %// MBZFST
 UIF ୮ୢU XBT OPU BT HPPE GPS UIF IJHIFS�MFWFM TJNJMBSJUZ TQBDF BOE MBUFS MBZFST PG

UIF NPEFM� %FFQ�OFVSBM OFUXPSLT DPOTUJUVUF UIF TUBUF�PG�UIF�BSU JO UIF NPEFMJOH PG WJTVBM DPSUFY
 BOE

IBWF CFFO B QPXFSGVM JOTUSVNFOU JO UIF JOUFSQSFUBUJPO BOE FYQMPSBUJPO PG UIF SFQSFTFOUBUJPOBM TQBDFT

VOEFSMZJOH UIF WFOUSBM TUSFBN 	(¼§M¼� WBO(FSWFO
 ����� :BNJOT FU BM�
 ����
� )PXFWFS
 NPSF SFDFOU

TUVEJFT IBWF PCTFSWFE JEJPTZODSBTJFT CFUXFFO IVNBO KVEHNFOUT BOE%//T UIBU IJOU UP EJ୭GFSFODFT JO

UIF VOEFSMZJOH DPNQVUBUJPOT BOE SFQSFTFOUBUJPOT� B HSPXJOH CPEZ PG MJUFSBUVSF TIPXT IPX BQQMZJOH

TNBMM QFSUVSCBUJPOT UP JNBHFT UIBU MFBWF IVNBO KVEHNFOUT VOB୭GFDUFE SFTVMU JO NJTDMBTTJ୮ୢDBUJPOT GPS

NPEFMT 	(FJSIPT FU BM�
 ����
� %J୭GFSFOUMZ GSPN UIF WJTVBM DPSUFY
 UIFZ TFFN UP SFMBUF NPSF PO UFYUVSF

SBUIFS UIBO TIBQF JO PSEFS UP BDDPNQMJTI PCKFDU SFDPHOJUJPO 	-POH FU BM�
 ����� (FJSIPT FU BM�
 ����
�

'VSUIFS TUVEZ BOE JOWFTUJHBUJPO PG UIF JNQMJDJU NFBTVSF PG TJNJMBSJUZ * EFWFMPQFE
 BMPOH XJUI QFS�

DFQUVBM BOE DBUFHPSJDBM FYQMJDJU TJNJMBSJUZ NFBTVSFT
 DPVME IFMQ VT GVSUIFS VOEFSTUBOE UIF TJNJMBSJUZ

TQBDF VOEFSMZJOH UIF WFOUSBM TUSFBN
 BOE UIF USBOTGPSNBUJPOT UIJT TQBDF HPFT UISPVHI BU MBUFS TUBHFT PG

WJTVBM QSPDFTTJOH
 BT XFMM BT IFMQ VT CVJME NPEFMT UIBU NPSF DMPTFMZ NBUDI IVNBO KVEHNFOUT�

��� $ঘগঌকঞজ঒ঘগজ

5IJT EJTTFSUBUJPO DPOUSJCVUFT UP UIF ୮ୢFME CZ FYQMPSJOH UIF JO୯୳VFODF PG DPWBSZJOH QSPQFSUJFT JO TIBQJOH

OFVSBM SFTQPOTFT UP PCKFDU TJ[F JO IJHI�MFWFM WJTVBM DPSUFY� * GPVOE UIBU
 XIFO MPPLJOH BU UIF MBSHF TDBMF

PSHBOJ[BUJPO CZ TJ[F
 GPMMPXJOH UIF OBUVSBM DPWBSJBODF CFUXFFO TJ[F BOE NBOJQVMBCJMJUZ�TUBCJMJUZ PO

POF TJEF
 BOE TJ[F BOE DVSWBUVSF PO UIF PUIFS
 MFE UP TUSPOHFS BOE NPSF TUBCMF OFVSBM SFQSFTFOUBUJPOT�

5IJT EJTTFSUBUJPO EPFT OPU EJSFDUMZ UFTU PQQPTJOH UIFPSJFT PO XIBU NBZ IBWF ESJWFO UIJT PSHBOJ[B�

UJPO UP CFHJO XJUI 	JOOBUF MPOH�SBOHF DPOOFDUJWJUZ CMVFQSJOUT *OOBUF WJTVBM CJBTFT GSPN FBSMJFS WJTVBM

SFHJPOT 
� )PXFWFS
 CZ TIPXJOH UIBU OFVSBM SFTQPOTFT BSF UVOFE CZ UIF OBUVSBM DPWBSJBODF PG TJ[F XJUI

���



PUIFS QSPQFSUJFT
 UIJT UIFTJT QBWFT UIF XBZ UP GVUVSF SFTFBSDI PO UIJT BSFB�

'VSUIFS
 CZ DPNQBSJOH UIF OFVSBM SFQSFTFOUBUJPOBM TQBDF UP EJ୭GFSFOU NFBTVSFT PG TJNJMBSJUZ
 * FY�

QMPSFE UIF DPOUFOU PG UIJT TQBDF BOE EFWFMPQFE B OFX CFIBWJPSBM QBSBEJHN XJUI XIJDI JU NBZ CF QPT�

TJCMF UP UFTU BOE QSPCF DPNQVUBUJPOBM NPEFMT PG IVNBO WJTJPO�

0WFSBMM
 UIJT XPSL IBT HJWFO OFX JOTJHIUT JOUP IPX UIF CSBJO DBO BDDPNQMJTI UIF JODSFEJCMF GFBU PG

USBOTGPSNJOH BOE SFQSFTFOUJOH JOGPSNBUJPO JO TVDI BXBZ BT UP BMMPXVT UP TFF UIFXPSME UIBU TVSSPVOET

VT�

���
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"�� 4ঞঙঙক঎খ঎গঝঊছঢ 30* "গঊকঢজ঎জ

"���� .঎ঝ঑ঘ঍জ

-ঊছঐ঎�504 ঊগ঍ $ঊঝ঎ঐঘছ঒ঌঊক 30*জ জ঎ক঎ঌঝ঒ঘগ

*O BEEJUJPO UP UIF TNBMM�*5( BOE MBSHF�1)$
 XF JEFOUJ୮ୢFE MFG୴ BOE SJHIU MBSHF�PCKFDU TFMFDUJWF 504

	-BSHF�504 
 TFF 'JHVSF 4�B� O��� GPS MFG୴ IFNJTQIFSF
 O��� GPS SJHIU IFNJTQIFSF� BWFSBHF TJ[F PG ���

WPYFMT
�

5P DPOOFDU PVS NBJO ୮ୢOEJOHT XJUI QSFWJPVT MJUFSBUVSF
 XF BMTP EF୮ୢOFE HSBZ�NBUUFS NBTLFE TQIFS�

JDBM 30*T 	��NN SBEJVT
 BSPVOE UIF QFBL PG BDUJWBUJPO GPS PCKFDU�TFMFDUJWF -0$ BOE TDFOF�TFMFDUJWF

11" BOE 01"� 11" BOE 01" XFSF MPDBMJ[FE JO FBDI QBSUJDJQBOU VTJOH UIF DPOUSBTU PG 4DFOFT � 0C�

KFDUT GSPN UIF GVODUJPOBM -PDBMJ[FS SVOT 	O���

 -0$XBT MPDBMJ[FE JO FBDI QBSUJDJQBOU VTJOH B DPOUSBTU

PG 0CKFDUT � 4DSBNCMFE GSPN UIF TBNF SVOT 	O���
� 5IF BWFSBHF TJ[F XBT ��� WPYFMT GPS -0$
 ��� WPY�

FMT GPS 11" BOE ��� WPYFMT GPS 01"� -0$ XBT MPDBMJ[FE JO BMM CVU POF TVCKFDU EVF UP B UFDIOJDBM JTTVF

SFMBUFE UP TUJNVMJ QSFTFOUBUJPO�

30*জ ঘট঎ছকঊঙ

8IFO DPNQBSJOH UIF MPDBUJPO PG UIF TQIFSJDBM 30*T
 UIFSF XBT TZTUFNBUJD PWFSMBQ CFUXFFO 4NBMM�*5(

BOE -0$
 CFUXFFO -BSHF�1)$ BOE 11" BOE CFUXFFO -BSHF�504 BOE01",POLMF �0MJWB 	����C
�

5P RVBOUJGZ UIJT
 30* PWFSMBQ XBT DPNQVUFE CZ FYUSBDUJOH
 GPS FBDI TVCKFDU
 UIF OVNCFS PG WPYFMT

TIBSFE CFUXFFO 4NBMM�*5( BOE -0$
 CFUXFFO -BSHF�1)$ BOE 11" BOE CFUXFFO -BSHF�504 BOE

01"� 5IF BWFSBHF PG UIF TIBSFE WPYFMT XBT UIFO DPNQVUFE BDSPTT TVCKFDUT BOE EJWJEFE CZ UIF BWFS�

BHF FYUFOTJPO PG -0$
 11" PS 01" BDSPTT TVCKFDUT� 0O BWFSBHF
 �� QFSDFOU PG MFG୴ -0$ PWFSMBQQFE

XJUI MFG୴ 4NBMM�*5( BOE � QFSDFOU PG SJHIU -0$ PWFSMBQQFE XJUI SJHIU 4NBMM�*5(� SJHIU 4NBMM�*5(

XBT MPDBUFE NPSF BOUFSJPSMZ BOE EPSTBMMZ UIBO JUT MFG୴ DPVOUFSQBSU
 XIJMF MFG୴ BOE SJHIU -0$ XFSF SFMB�
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Figure A.1: LOC and PPA: regression results.

UJWFMZ TZNNFUSJDBM� "EEJUJPOBMMZ
 �� QFSDFOU PG MFG୴ 11" PWFSMBQQFEXJUI -BSHF�1)$XIJMF �� QFSDFOU

PG SJHIU 11" PWFSMBQQFE XJUI SJHIU -BSHF�1)$� 'JOBMMZ
 �� QFSDFOU PG MFG୴ 01" PWFSMBQQFE XJUI MFG୴

-BSHF�504 BOE �� QFSDFOU PG SJHIU 01" PWFSMBQQFE XJUI SJHIU -BSHF�504�

"���� 3঎জঞকঝজ

-0$ ঊগ঍ 11"�

8F PCTFSWFE B QBUUFSO PG SFTVMUT NPTUMZ DPOWFSHFOU XJUI PVS NBJO SFTVMUT XIFO SVOOJOH SFHSFTTJPO

NPEFMT JO -0$ BOE 11" XJUI GTJ[F
 Gmanip BOE Gstability BT QSFEJDUPST 	TFF "��
�

4JNJMBSMZ UP XIBU PCTFSWFE XJUI 4NBMM�*5(
 -0$ XBT TJHOJ୮ୢDBOUMZ BTTPDJBUFE UP Gsize
 Gmanip BOE

UIFJS JOUFSBDUJPO 	TFF 5BCMF "��
 MFG୴
� 5IJT SFTVMU EJ୭GFST POMZ TMJHIUMZ GSPN TNBMM�*5(
 JO XIJDI UIFSF

XBT OP TJHOJ୮ୢDBOU DPOUSJCVUJPO PG Gmanip BMPOF�

11" XBT TJHOJ୮ୢDBOUMZ BTTPDJBUFE UP Gsize BOE NBSHJOBMMZ UP UIF JOUFSBDUJPO CFUXFFO Gsize BOE Gstability

	TFF 5BCMF "��
SJHIU
� 5IJT SFTVMU JT MBSHFMZ JO MJOF XJUI UIF POF PCTFSWFE JO -BSHF�1)$�

-ঊছঐ঎�504 ঊগ঍ 01"�

8F GPVOE B TJHOJ୮ୢDBOU DPOUSJCVUJPO PG Gsize BOE PG UIF JOUFSBDUJPO CFUXFFO Gsize BOE Gstability JO -BSHF�

504 	'JHVSF "��C

 CVU JOTQFDUJPO PG TDBUUFSQMPU BOE CBSQMPU PG BDUJWBUJPO UP JOEJWJEVBM PCKFDUT EJEOؠU

���



Figure A.2: Large-TOS: ROI analysis and scatterplot.

Figure A.3: Large-TOS: Barplot.

SFWFBM B DMFBS EJSFDUJPO PG UIF JOUFSBDUJPO 	'JHVSF "��D BOE 'JHVSF "��
� 'JOBMMZ
 01" XBT POMZ TJHOJ୮ୢ�

DBOUMZ BTTPDJBUFE UP Gsize
 XJUIPVU PUIFS GBDUPST PS JOUFSBDUJPOT TJHOJ୮ୢDBOUMZ DPOUSJCVUJOH 	5BCMF "��
�

"�� 4ঞঙঙক঎খ঎গঝঊছঢ 4঎ঊছঌ঑ক঒ঐ঑ঝ "গঊকঢজ঎জ

8IFO QFSGPSNJOH UIF TFBSDIMJHIU BOBMZTJT
 XF PCTFSWFE BEEJUJPOBM TVC�SFHJPOT XIJDIXF EJE OPU DPWFS

JO UIF NBJO BOBMZTFT
 BT UIF NPEFM ୮ୢUT UFOEFE UP CF MPXFS� )FSF
 XF QMPU UIF BDUJWBUJPO XJUIJO UIFTF

TVC�SFHJPOT GPS FBDI PG PVS �� PCKFDUT�

'JHVSF "��B EFQJDUT UIF TVC�SFHJPO DPNQPTFE PG TNBMM�PCKFDU QSFGFSSJOH WPYFMT XIJDI TIPX B QPT�

JUJWF Gsize�Gstability JOUFSBDUJPO
 TIPXJOH B QSFGFSFODF GPS NPWJOH PWFS TUBCMF CJH PCKFDUT
 BOE BO PWFSBMM

USFOE JO QSFGFSSJOH NPWJOH PWFS OPO�NPWJOH BDSPTT PCKFDU TJ[F� 5IJT BSFB NJHIU CF QBSUMZ PWFSMBQQJOH
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Figure A.4: OPA: Regression results.

Figure A.5: Supplmenetary Searchlight Results.

XJUI SFHJPO .5� XIJDI JT LOPXO UP TIPX B QSFGFSFODF GPS NPWJOH PWFS OPO�NPWJOH TUJNVMJ�

'JHVSF "��C EFQJDUT UIF TVC�SFHJPO DPNQPTFE PG MBSHF�PCKFDU QSFGFSSJOH WPYFMT XIJDI TIPX B OFHB�

UJWF Gsize�Gstability JOUFSBDUJPO
 TIPXJOH B QSFGFSFODF GPS TUBCMF PWFS NPWJOH CJH PCKFDUT� $VSJPVTMZ
 UIJT

SFHJPO TFFNT UP CF QBSUMZ PWFSMBQQJOH XJUI -BSHF�504 BOE 01"�

'JHVSF"��D EFQJDUT UIF TVC�SFHJPO DPNQPTFE PG MBSHF�PCKFDU QSFGFSSJOH WPYFMTXIJDI TIPX BQPTJUJWF

Gsize�Gmanip JOUFSBDUJPO
 TIPXJOH B QSFGFSFODF GPSNBOJQVMBCMF PWFS OPO�NBOJQVMBCMF TNBMM PCKFDUT
 BOE

B USFOE UPXBSET QSFGFSSJOH OPO�NBOJQVMBCMF PWFS NBOJQVMBCMF TNBMM PCKFDUT�
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Figure B.1: Behavioral Results form First Block. ,QWHUDFWLRQ SORWV IRU UHDFWLRQ WLPHV �57� LQ PLOOLVHFRQGV� DQG DFFXUDF\

�LQ SHUFHQW FRUUHFW�� IRU WKH 6L]H DQG WKH &XUYDWXUH 7DVNV ZKHQ RQO\ WKH ILUVW EORFN LV FRQVLGHUHG� (UURU EDUV UHIOHFW WKH

ZLWKLQ�VXEMHFW VWDQGDUG HUURU �Q  ����
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Figure B.2: Individual Voxel-wise PreferenceMaps for Size and Curvature Preference. ,QGLYLGXDO VXUIDFHPDSV SORW�

WLQJ WKH ORFDWLRQ RI HDFK VLQJOH YR[HO LQ 27& FRORU�FRGHG EDVHG RQ LWV VL]H DQG FXUYDWXUH SUHIHUHQFH IROORZLQJ WKH

VFKHPH RQ )LJXUH ����
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Figure B.3: Individual-level Odd-Even Correlations for Typical and AtypicalMaps. %DU�SORWV RI LQGLYLGXDO DQG DYHUDJH

RGG�HYHQ UXQV FRUUHODWLRQV IRU WKH W\SLFDO DQG DW\SLFDO PDSV� 7KHPHDQ FRUUHODWLRQ EDUV �ULJKWPRVW� ZHUH FRPSXWHG

E\ DYHUDJLQJ WKH YDOXHV DFURVV VXEMHFWV� DQG DUH WKH VDPH SORWWHG LQ )LJXUH ���E RI WKHPDLQPDQXVFULSW� (UURU�EDUV

UHSUHVHQW VWDQGDUG HUURU �Q  ����
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$���� /঎ঞছঊক জ঎ঌঝঘছজ জ঎ক঎ঌঝ঒ঘগ

'PVS CSPBE OFVSBM TFDUPST XFSF TFMFDUFE CBTFE PO BOBUPNJDBM MBOENBSLT� &BSMZ 7JTVBM DPSUFY 	&BSMZ7



XIJDI JODMVEFE BSFBT 7�
 7� BOE 7�
 XBT CBTFE PO SFUJOPUPQZNBQT GPS B DPOUSBTU PG IPSJ[POUBM WFSTVT

WFSUJDBM MJOFT� 5IF WFOUSBM TUSFBN XBT EJWJEFE BNPOH UXP CSPBE TFDUPST
 WFOUSBM BOE EPSTBM PDDJQJUBM�

UFNQPSBM DPSUFY 	W05$BOE M05$
� 'JOBMMZ
 B OFVSBM TFDUPSXBT TFMFDUFE GPS UIF EPSTBM TUSFBN
 TQBOOJOH

PDDJQJUBM BOE QBSJFUBM MPCF 	PDDJQJUBM�QBSJFUBM DPSUFY
 01$
�

$���� 4঒খ঒কঊছ঒ঝঢ খঊঝছ঒ড ঌঘগজঝছঞঌঝ঒ঘগ

#ছঊ঒গ

'PS FBDI TFDUPS
 UIF NFBO BDUJWBUJPO GPS BMM PCKFDUT XBT DPNQVUFE BOE JOUFSTFDUFE XJUI UIF HSBZ NBUUFS

NBTL� 5IFO
 UIF UPQ ���� NPTU BDUJWF WPYFMT XFSF TFMFDUFE GSPN FBDI TFDUPS
 BOE VTFE B UP DPNQVUF B

�� Y ��3%.GPS UIBU TFDUPS VTJOH DPSSFMBUJPO EJTUBODF� 5IJT SFTVMUFE JO GPVS TFQBSBUF �� Y �� TJNJMBSJUZ

NBUSJDFT
 POF QFS OFVSBM TFDUPS�

"ক঎ড/঎ঝ

8F DPNQVUFE GFBUVSF�MFWFM 3%.T GPS FBDI MBZFS CBTFE PO &VDMJEFBO EJTUBODF TFQBSBUFMZ GPS FBDI GFB�

UVSF JO FBDI MBZFS�

$���� 1ছ঎঍঒ঌঝ঒ট঎ খঘ঍঎ক঒গঐ

5P PCUBJO B QSFEJDUFE FTUJNBUF PG UIF USVF NPEFM GSPN PVS QSFEJDUJWF NPEFMT 	JOEJWJEVBM %// MBZ�

FST
 DPMMBQTFE %// MBZFST
 PS CFIBWJPSBM NPEFMT

 XF FNQMPZFE MJOFBS SFHSFTTJPO XJUI ��GPME DSPTT�

WBMJEBUJPO
 JO XIJDI EBUB JT EJWJEFE JOUP � HSPVQT
 BOE ���UI PG UIF EBUB JT SFNPWFE BU FBDI JUFSBUJPO


���



UIFCFUBXFJHIUT BSF DPNQVUFEXJUI UIF SFUBJOFEEBUB
 BOE BQSFEJDUJPOPG UIF SFNPWFEEBUB JT QSPEVDFE

XJUI UIF CFUB XFJHIUT WBMVFT UIBU IBWF KVTU CFFO DPNQVUFE� "U UIF FOE PG UIF QSPDFTT
 CFUB XFJHIUT

DPNQVUFE BU FBDI JUFSBUJPO BSF BWFSBHFE
 BOE BO BWFSBHF QSFEJDUJWF NBUSJY JT QSPEVDFE CZ DPNCJOJOH

UPHFUIFS UIF QSFEJDUJPOT DPNQVUFE GPS UIF DPSSFTQPOEJOH DPOEJUJPOT�

5IJT NFUIPE BMMPXT VT UP PCUBJO B NFBTVSF PG UIF EFHSFF UP XIJDI B NPEFM JT BCMF UP HFOFSBMJ[F BOE

QSFEJDU OFX EBUB JU XBT OPU USBJOFE UP FYQMBJO
 JU JT UIVT B NPSF QPXFSGVM UPPM UIBO TJNQMF SFHSFTTJPO�

8F FNQMPZFE OPO�MJOFBS MFBTU TRVBSF SFHSFTTJPO 	//-4
 UP DPNQVUF UIF CFUB XFJHIUT�

1ছ঎঍঒ঌঝ঒গঐ ঋ঎঑ঊট঒ঘছ ঠ঒ঝ঑ %// কঊঢ঎ছজ

8F CVJMU OJOF TFQBSBUFNPEFM UP QSFEJDU PVS CFIBWJPSBM TJNJMBSJUZ TQBDFT� �NPEFMT DPOTJTUFE PG UIF GFB�

UVSF 3%.T GSPN FBDI PG UIF � %// MBZFST TFQBSBUFMZ
 UIF OJOUINPEFM DPOTJTUFE PG BMM 3%. GFBUVSFT

GSPN BMM MBZFST� 5IJT SFTVMUFE JO B UPUBM PG � 	CFIBWJPSBM TQBDFT
 Y � TFQBSBUF NPEFMT� 5IF QSFEJDUFE

WBSJBCMF XBT UIF BWFSBHF 3%. BDSPTT TVCKFDUT GPS UIF TPSUJOH UBTLT
 BOE UIF 35 TQBDF GPS UIF WJTVBM

TFBSDI UBTL� 5IF QSFEJDUJWF WBSJBCMFT GPS FBDI NPEFM XFSF UIF 3%.T DPSSFTQPOEJOH UP UIF JOEJWJEVBM

GFBUVSFT GPS UIBU MBZFS 	EJTTJNJMBSJUZ NFBTVSF� &VDMJEFBO EJTUBODF
� 5IF NPEFM DPSSFTQPOEJOH UP MBZFS

DPOW� PG "MFY/FU UIVT DPNQSJTFE �� QSFEJDUPST
 DPOW� DPNQSJTFE ��� QSFEJDUPST
 BOE TP PO�

1ছ঎঍঒ঌঝ঒গঐ ঋছঊ঒গ ঠ঒ঝ঑ %//জ ঊগ঍ ঋ঎঑ঊট঒ঘছ

&BDI PG UIF GPVS OFVSBM TFDUPST XBT QSFEJDUFE XJUI B UPUBM PG �� TFQBSBUF NPEFMT�

ا � %// MBZFST NPEFMT 	TJNJMBSMZ BT BCPWF GPS QSFEJDUJOH CFIBWJPS



ا POF NPEFM XJUI BMM 3%. GFBUVSFT PG BMM MBZFST VTFE BT QSFEJDUPST


ا � CFIBWJPSBM NPEFMT�

5IF QSFEJDUFE WBSJBCMF XBT UIF BWFSBHF OFVSBM 3%. GPS UIBU TQFDJ୮ୢD OFVSBM TFDUPS�

���



Noise Ceiling for Neural sectors. /PJTF DFJMJOH XBT DPNQVUFE XJUI BO JUFSBUJWF TQMJU�IBMG ,FOEBMM

DPSSFMBUJPO QSPDFEVSF
 JOXIJDI BU FBDI JUFSBUJPO JOEJWJEVBM TVCKFDU 3%.TXFSF TQMJU JOUP UXP SBOEPN

HSPVQT
 BWFSBHFE BOE DPSSFMBUFE 	O JUFSBUJPOT � ����
�

$���� *গএ঎ছ঎গঝ঒ঊক ঊগঊকঢজ঒জ ঘএ খঘ঍঎ক ঙ঎ছএঘছখঊগঌ঎

*OGFSFOUJBM BOBMZTFT XBT BMTP QFSGPSNFE XJUI UIF 34" UPPMCPY EFWFMPQFE CZ /JMJ FU BM� 	����
� 5IF

QSFEJDUJWF QPXFS PG B DFSUBJO NPEFM JT FTUBCMJTIFE CZ DPNQVUJOH UIF ,FOEBMMؠT SBOL DPSSFMBUJPO DPFG�

୮ୢDJFOU UBV CFUXFFO FBDI DBOEJEBUF 3%. 	UIF 3%.T DPOTUSVDUFE CBTFE PO FBDI DBOEJEBUF NPEFM


BOE UIF SFGFSFODF 3%.� &SSPS CBST PO UIF CBS QMPUT JOEJDBUF UIF TUBOEBSE FSSPS
 FTUJNBUFE CZ B DPOEJ�

UJPO CPPUTUSBQQJOH QSPDFEVSF 	���� JUFSBUJPOT

 XIJDI TJNVMBUFT UIF WBSJBCJMJUZ PG UIF FTUJNBUFT BDSPTT

DPOEJUJPO TBNQMFT�
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$���� 1ছ঎঍঒ঌঝ঒গঐ #঎঑ঊট঒ঘছ ঠ঒ঝ঑ %//জ ঊজ খঘ঍঎কজ

5IF SFTVMUT PG XFJHIUFE SFQSFTFOUBUJPOBM NPEFMJOH XIFO QSFEJDUJOH CFIBWJPS XJUI %//T DBO CF TFFO

JO 'JHVSF $��� 8IFO QSFEJDUJOH UIF TFBSDI�35 TQBDF
 XF DBO PCTFSWF B TJNJMBS QSP୮ୢMF UP UIF POF PC�

TFSWFE XJUI TJNQMF 1FBSTPOؠT DPSSFMBUJPO 	'JHVSF ���C
� BMTP JO UIJT DBTF
 FBSMJFS BOE JOUFSNFEJBUF MBZFST

QFSGPSNFE CFTU BU QSFEJDUJOH UIJT JNQMJDJU UBTL DPNQBSFE UP UIF FYQMJDJU UBTLT 	'JHVSF $�� MFG୴
� 8IFO

DPMMBQTJOH BMM MBZFST UPHFUIFS JO POF VOJRVF NPEFM
 QFSGPSNBODF XBT OPU HSFBUMZ JNQSPWFE�

"MTP JO MJOF XJUI PVS NBJO SFTVMUT
 XIFO QSFEJDUJOH UIF UXP TPSUJOH UBTLT 	'JHVSF $�� DFOUFS BOE

SJHIU
 XF ୮ୢOE UIBU GPS CPUI TQBDFT MBUFS
 GVMMZ DPOOFDUFE MBZFST QFSGPSN CFUUFS BT DPNQBSFE UP FBSMJFS

MBZFST
 XJUI QFSGPSNBODF SFBDIJOH OPJTF DFJMJOH� 8IFO DPMMBQTJOH BMM MBZFST JO POF VOJRVF NPEFM
 QFS�

GPSNBODF TIPXFE B TMJHIU JNQSPWFNFOU JO CPUI DBTFT
 TVHHFTUJOH UIBU UP TPNF EFHSFF EJ୭GFSFOU MBZFST

QSFEJDUFE EJ୭GFSFOU BTQFDUT PG UIF TQBDFT�
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Figure C.1: Predicting Behavior with DNNs asmodels. .HQGDOOèV WDX FRUUHODWLRQV EHWZHHQ UHIHUHQFH 5'0V �OHIW�

VHDUFK�57� FHQWHU� VKDSH�JXLGHG VRUWLQJ� ULJKW� XQJXLGHG VRUWLQJ� DQG FDQGLGDWH 5'0V� 5'0VZHUH UHFRQVWUXFWHG

ZLWK ZHLJKWHG UHSUHVHQWDWLRQDO PRGHOLQJ� LQ ZKLFK WKHPLVVLQJ GDWD DW HDFK LWHUDWLRQ LV UHFRQVWUXFWHG ZLWK WKH FRP�

SXWHG EHWD ZHLJKWV� &DQGLGDWH 5'0VZHUH UHFRQVWUXFWHG EDVHG RQZHLJKWV JLYHQ WR WKH IHDWXUH 5'0V FRPSRVLQJ

HDFKPRGHO� (DFK LQGLYLGXDO $OH[1HW OD\HU ZDV HLWKHU FRQVLGHUHG DV DQ LQGLYLGXDO PRGHO� RU DOO OD\HUV ZHUH FROODSVHG

WRJHWKHU LQ RQH XQLTXHPRGHO �ULJKWPRVW EDU RI HDFK EDUSORW�� 7KH UHIHUHQFH 5'0 IRU WKH XQJXLGHG VRUWLQJ DQG WKH

VKDSH�JXLGHG VRUWLQJ LV WKH DYHUDJH 5'0DFURVV DOO SDUWLFLSDQWV� (UURU EDUV ZHUH FRPSXWHGZLWK D FRQGLWLRQ ERRW�

VWUDSSLQJ SURFHGXUH �Q  ������� 1RLVH FHLOLQJ ZDV FRPSXWHGZLWK DQ LWHUDWLYH VSOLW�KDOI .HQGDOO FRUUHODWLRQ SURFHGXUH�

LQ ZKLFK DW HDFK LWHUDWLRQ LQGLYLGXDO VXEMHFW 5'0VZHUH VSOLW LQWR WZR UDQGRP JURXSV� DYHUDJHG DQG FRUUHODWHG ������

LWHUDWLRQV IRU VRUWLQJ WDVNV� �� LWHUDWLRQV IRU VHDUFK WDVN�� 7KH ILQDO FRUUHODWLRQ YDOXH ZDV WKH DYHUDJH DFURVV DOO LWHUD�

WLRQV�
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8IJMF XF JOWFTUJHBUFE JO UIF NBJO BOBMZTFT IPX XFMM UIF UISFF UBTLT SFMBUFE UP OFVSBM SFTQPOTFT JO

05$
 XF EJE TP CZ FNQMPZJOH TJNQMF DPSSFMBUJPOT GPS MPDBM
 TNBMM DMVTUFST PG WPYFMT
 PS GPS TMJHIUMZ

MBSHFS TFDUJPOT PG DPSUFY JO B QPTUFSJPS�UP�BOUFSJPS HSBEJFOU BOBMZTJT�

)PXFWFS
XF BMTP TPVHIU UP JOWFTUJHBUF IPX UIFCFIBWJPSBMNFBTVSFTXPVME SFMBUF UPOFVSBM TQBDFT BU

B MBSHFS TDBMF
 CZ FNQMPZJOH B TUSPOHFS JOGFSFOUJBM BQQSPBDI
 BOE UP SFMBUF UIFJS QFSGPSNBODF UP%//T


XIJDI BSF DVSSFOUMZ UIF TUBUF�PG�UIF�BSU JO QSFEJDUJOH UIF OFVSBM SFQSFTFOUBUJPOBM TQBDF� 5IVT
 XF FY�

QMPSFE IPX UIF TFBSDI�35 TQBDF
 UIF UXP TPSUJOH UBTLT BOE %//T BSF BCMF UP QSFEJDU CSPBE OFVSBM

TFDUPST PG 05$�

'PS UIJT BOBMZTJT
 XF CVJMU OFVSBM 3%.T GPS FBDI PG GPVS CSPBE OFVSBM TFDUPST PG 05$� FBSMZ WJ�

TVBM DPSUFY 	&BSMZ7

 M05$
 W05$
 BOE PDDJQJUBM QBSJFUBM DPSUFY 	01$
� 8F UIFO FNQMPZFE XFJHIUFE

SFQSFTFOUBUJPOBM NPEFMJOH UP QSFEJDU UIF OFVSBM 3%. XJUI BT NPEFMT�

ا JOEJWJEVBM MBZFST PG "MFY/FU
 XJUI UIF GFBUVSFT XJUIJO FBDI MBZFST NPEFMFE BT TFQBSBUF QSFEJD�

UPST�

ا BMM MBZFST PG"MFY/FU DPMMBQTFE UPHFUIFS BT B VOJRVFNPEFM
 XJUI BMM GFBUVSFT PG BMM MBZFSTNPEFMFE

BT TFQBSBUF QSFEJDUPST�

ا B TFQBSBUF NPEFM GPS FBDI PG PVS UISFF CFIBWJPSBM TQBDFT
 XJUI POMZ PO QSFEJDUPS QFS NPEFM�

3FTVMUT BSF EJTQMBZFE JO 'JHVSF $���

&ঊছকঢ7

*O &BSMZ WJTVBM DPSUFY 	GBS MFG୴ JO 'JHVSF $��

 OFJUIFS UIF %// MBZFST TFQBSBUFMZ
 OPS UIF CFIBWJPSBM

TQBDFT QFSGPSNFE QBSUJDVMBSMZ XFMM
 BT UIF DPSSFMBUJPO CFUXFFO QSFEJDUFE BOE SFBM 3%. XBT GBS GSPN

SFBDIJOH OPJTF DFJMJOH� 8IFO MPPLJOH BU UIF QSFEJDUJWF QFSGPSNBODF CFUXFFO UIF%// MBZFST
 DPOUSBSZ

���



Figure C.2: Predicting Brain with DNNs and behavior asmodels. 7RS� 1HXUDO VHFWRUV IRU RQH H[HPSODU VXEMHFW� )RU

HDFK VHFWRU� EHWD ZHLJKWV IURP RQO\ WKH WRS ����PRVW DFWLYH YR[HOV ZHUH UHWDLQHG IRU WKH FRQWUDVW > $OO &RQGLWLRQV

! UHVW @� )URP OHIW WR ULJKW� (DUO\ 9LVXDO &RUWH[ �(DUO\9�� YHQWUDO RFFLSLWR�WHPSRUDO FRUWH[ �Y27&�� ODWHUDO RFFLSLWR�

WHPSRUDO FRUWH[ �O27&�� RFFLSLWR SDULHWDO FRUWH[ �23&�� %RWWRP� &RUUHODWLRQ EHWZHHQ UHIHUHQFH 5'0 �WKH QHXUDO 5'0

IRU WKDW QHXUDO VHFWRU� DYHUDJHG DFURVV VXEMHFWV� DQG WKH FDQGLGDWH 5'0 FRPLQJ IURP GLIIHUHQW PRGHOV �OLJKW RUDQJH�

LQGLYLGXDO $OH[1HW OD\HUV� GDUN RUDQJH� $OH[1HW OD\HUV FRPELQHG WRJHWKHU� SLQN� XQJXLGHG VRUWLQJ VSDFH� JUHHQ� VKDSH�

JXLGHG VRUWLQJ VSDFH� EOXH� 57 VSDFH�� (UURU EDUV ZHUH FRPSXWHGZLWK D FRQGLWLRQ ERRWVWUDSSLQJ SURFHGXUH� 1RLVH

FHLOLQJ ZDV FRPSXWHGZLWK DQ LWHUDWLYH VSOLW�KDOI .HQGDOO FRUUHODWLRQ SURFHGXUH� LQ ZKLFK DW HDFK LWHUDWLRQ LQGLYLGXDO

VXEMHFW 5'0VZHUH VSOLW LQWR WZR UDQGRP JURXSV� DYHUDJHG DQG FRUUHODWHG� 7KH ILQDO FRUUHODWLRQ YDOXH ZDV WKH DYHUDJH

DFURVV DOO LWHUDWLRQV �Q  �������

UP XIBU XPVME CF FYQFDUFE
 FBSMJFS MBZFST EJE OPU QFSGPSN CFUUFS UIBO MBUFS POFT� 'VSUIFS
 BMM %//

MBZFST UPHFUIFS QFSGPSNFE TJHOJ୮ୢDBOUMZ CFUUFS
 CVU TUJMM EJE OPU SFBDI OPJTF DFJMJOH�

5IFTF SFTVMUT TVHHFTU UIBU OPOF PG PVSNPEFMT XFMM SF୯୳FDUT UIF OFVSBM TIBQF�TQBDF BU UIJT FBSMZ TUBHF


BOE TQFDJ୮ୢDBMMZ JU EPFT OPU TFFN UP CF UIF DBTF UIBU FBSMZ MBZFST PG UIF %// DPOUBJOFE UIF TBNF MPX�

MFWFM WJTVBM GFBUVSFT UIBU &BSMZ7 TFFNT UP DBSF BCPVU�

ট05$ ঊগ঍ ক05$

*O WFOUSBM BOE MBUFSBM PDDJQJUPUFNQPSBM DPSUFY 	W05$ BOE M05$
 TFDPOE BOE UIJSE GSPN MFG୴ JO 'JHVSF

$��

 CPUI JOEJWJEVBM %// MBZFST
 UIF TIBQF�TPSUJOH TQBDF BOE UIF TFBSDI�35 TQBDF QFSGPSN SFBTPO�

BCMZ XFMM
 CVU EP OPU SFBDI OPJTF DFJMJOH� 5IF VOHVJEFE�TPSUJOH TQBDF
 PO UIF PUIFS IBOE
 EPFT OPU

QFSGPSN QBSUJDVMBSMZ XFMM DPNQBSFE UP UIF PUIFS TQBDFT� 8IFO MPPLJOH BU UIF QSFEJDUJWF QFSGPSNBODF
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CFUXFFO UIF %// MBZFST
 XF GPVOE DPNQBSBCMF QSFEJDUJWF QFSGPSNBODF GPS JOUFSNFEJBUF BOE MBUFS

MBZFST� 8IFO DPMMBQTJOH BMM %// MBZFST UPHFUIFS
 XF ୮ୢOE UIBU QFSGPSNBODF BQQSPBDIFT OPJTF DFJMJOH�

5IFTF SFTVMUT TVHHFTU UIBU UIF GFBUVSFT CFJOH SFQSFTFOUFE CPUI CZ UIF %// MBZFST BOE CZ UXP PG

PVS CFIBWJPSBM NPEFMT CFUUFS SFTFNCMF UIF TIBQF�TQBDF JO UIJT CSPBE OFVSBM TFDUPST� 'VSUIFS
 HJWFO UIF

SFMBUJWFMZ QPPS QFSGPSNBODF PG UIF VOHVJEFE�TPSUJOH TQBDF
 UIFTF GFBUVSFT TFFN UP CF NPSF SFMBUFE UP

QFSDFQUVBM QSPQFSUJFT UIBO UP DBUFHPSJDBM BOE TFNBOUJD JOGPSNBUJPO�

'JOBMMZ
 UIF GBDU UIBU QFSGPSNBODF JNQSPWFE XIFO DPMMBQTJOH "MFY/FU MBZFST UPHFUIFS TVHHFTUT UIBU

WJTVBM GFBUVSFT PG EJ୭GFSFOU DPNQMFYJUZ
 GSPN JOUFSNFEJBUF� UP IJHIFS�MFWFM NJHIU CF SFQSFTFOUFE JO UIJT

BSFBT
 JO MJOF XJUI PVS NBJO SFTVMUT�

01$

'JOBMMZ
 JO01$ 	GBS SJHIU JO 'JHVSF $��

 TJNJMBSMZ UPXIBU PCTFSWFE GPS W05$ BOE M05$
 QFSGPSNBODF

PG JOEJWJEVBM %// MBZFST
 PG UIF TIBQF�HVJEFE TPSUJOH BOE UIF TFBSDI�35 TQBDFT XBT HPPE� *O UIJT

DBTF
 QFSGPSNBODF PG BMM NPEFMT XBT DMPTFS UP OPJTF DFJMJOH� "MTP JO UIJT DBTF
 %// MBZFST BU NVMUJQMF

IJFSBSDIJDBM TUBHFT QFSGPSNFE TJNJMBSMZXFMM
 BOE DPMMBQTJOH BMM MBZFST UPHFUIFS MFE UP CFUUFS QFSGPSNBODF

PG UIF %//�

0WFSBMM
 UIFTF SFTVMUT TVHHFTU UIBU UIF TJNJMBSJUZ TQBDF JO 01$
 MJLF UP UIF POFT JO W05$ BOE M05$


DBO CF JOUFSQSFUFE BT CFJOH DPNQPTFE PG QFSDFQUVBM GFBUVSFT GSPN NVMUJQMF IJFSBSDIJDBM TUBHFT�

0WFSBMM
 QFSGPSNBODF PG PVS NPEFM XBT TJHOJ୮ୢDBOUMZ CFUUFS JO IJHIFS�PSEFS WJTVBM BSFBT BT DPNQBSFE

UP &BSMZ7� "MUIPVHI NPTU %// MBZFST QFSGPSNFE TJHOJ୮ୢDBOUMZ CFUUFS UIBO DIBODF
 XF EJE OPU ୮ୢOE

BOZ MBZFS UP QFSGPSN QBSUJDVMBSMZ XFMM XIFO NPEFMFE TFQBSBUFMZ
 BOE OP MBZFS XBT BCMF UP SFBDI OPJTF

DFJMJOH� 8IFO NPEFMJOH BMM UIF MBZFST PG UIF %// UPHFUIFS
 QFSGPSNBODF PG UIF %// TJHOJ୮ୢDBOUMZ
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JNQSPWFE� 5IFTF SFTVMUT TVHHFTU UIBU
 XJUIJO CSPBE TFDUJPOT PG IJHIFS�PSEFS WJTVBM BSFBT JO UIF WFOUSBM

BOE EPSTBM TUSFBN
 GFBUVSFT BU NVMUJQMF IJFSBSDIJDBM TUBHFT PG DPNQMFYJUZ BSF CFJOH SFQSFTFOUFE
 BOE

UIBU EJ୭GFSFOU %// MBZFST FYQMBJO EJ୭GFSFOU BTQFDUT PG UIFTF SFQSFTFOUBUJPOBM TQBDF�

8IFO DPNQBSJOH QFSGPSNBODF CFUXFFO %//T BOE UIF NPSF QFSDFQUVBM CFIBWJPSBM TQBDFT 	J�F�

TIBQF�HVJEFE TPSUJOH BOE TFBSDI�35 TQBDFT

 XF GPVOE UIBU PVS CFIBWJPSBMNPEFMT QFSGPSNFE TJNJMBSMZ

UPXFMM�QFSGPSNJOH%// MBZFST� 0O UIF PUIFS IBOE
 UIFNPEFM CBTFE PO BNPSF DBUFHPSJDBM CFIBWJPSBM

NFBTVSF 	J�F�
 UIF VOHVJEFE�TPSUJOH TQBDF
 QFSGPSNFE TJHOJ୮ୢDBOUMZ XPSTF UIBO BMM PUIFS NPEFMT�

5IFTF SFTVMUT TVHHFTU UIBU
 BMTP XIFO DPOTJEFSJOH UIF OFVSBM TQBDF BU UIJT CSPBEFS TDBMF
 UIF OFVSBM

SFQSFTFOUBUJPOBM TQBDFT JO CPUI UIF WFOUSBM BOE EPSTBM TUSFBN SF୯୳FDUNPSF QFSDFQUVBM
 SBUIFS UIBONPSF

DBUFHPSJDBM JOGPSNBUJPO�
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