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5IF ^STU JOLMJOH PG UIF QSPQFSUJFT UIBU XF OPX BUUSJCVUF UP FMFDUSJDJUZ BOE NBHOFUJTN

USBDFT UP UIF EJTUBOU QBTU XIFO IVNBOT CFHBO UP SFBMJ[F BOE SFNBSL VQPO PCTFSWFE QIZT�

JDBM QIFOPNFOB TVDI BT UIF CFIBWJPS PG OBUVSBMMZ PDDVSSJOH FMFDUSJDJUZ JO BNCFS BOE UIF

QSPQFSUJFT PG OBUVSBMMZ PDDVSSJOH NBHOFUJTN JO MPEFTUPOFT� "MUIPVHI UIFTF QIFOPNFOB

XFSF LOPXO RVBMJUBUJWFMZ UP UIF BODJFOU (SFFLT
 UIFZ SFNBJOFE NZTUFSJPVT GPS DFOUVSJFT

BOE UIF NPEFSO RVBOUJUBUJWF VOEFSTUBOEJOH PG FMFDUSJDJUZ BOE NBHOFUJTN FNFSHFE PWFS B

QFSJPE PG POMZ B MJUUMF PWFS B DFOUVSZ
 CFHJOOJOH JO UIF MBUF ����T�

RXR h?2 avMi?2bBb Q7 *H�bbB+�H 1H2+i`QK�;M2iBbK

"U UIF SJTL PG TMJHIUJOH UIF DPOUSJCVUJPOT PG NBOZ
 POF DPVME TBZ UIBU UIF FYQMPTJPO JO

LOPXMFEHF PG FMFDUSJDJUZ BOE NBHOFUJTN CFHJOOJOH JO UIF MBUF ��UI DFOUVSZ
 BOE UIF GPSH�

JOH PG UIBU LOPXMFEHF PWFS UIF OFYU DFOUVSZ PS TP JOUP B UIFPSFUJDBMMZ BOE NBUIFNBUJDBMMZ

DPIFSFOU GSBNFXPSL UIBU XF OPX DBMM FMFDUSPNBHOFUJTN
 DBO CF JMMVTUSBUFE CZ DJUJOH B GFX

MBOENBSL BDIJFWFNFOUT�

�� )FOSZ $BWFOEJTI 	���������
 EJE QJPOFFSJOH FYQFSJNFOUT PO FMFDUSPTUBUJDT JO UIF FBSMZ

����T
 JODMVEJOH FTUBCMJTIJOH UIBU FMFDUSJDBM GPSDFT WBSJFE BT POF PWFS UIF TRVBSF PG UIF

EJTUBODF� )PXFWFS
 IJT XPSL XBT OPU XJEFMZ QVCMJTIFE VOUJM B�FS $PVMPNCßT QVCMJDB�

UJPO JO �����

�� $IBSMFT�"VHVTUJO EF $PVMPNC 	���������
 QVCMJTIFE IJT FYUFOTJWF XPSL PO FMFDUSPTUBU�

JDT CFHJOOJOH JO ����
 JODMVEJOH UIF FQPOZNPVT JOWFSTF�TRVBSF MBX GPS FMFDUSJDBM JO�

UFSBDUJPO CFUXFFO DIBSHFT�

�� )BOT $ISJTUJBO �STUFE 	���������
 EJTDPWFSFE UIF NBHOFUJD F]FDU PG UIF FMFDUSJD DVS�

SFOU
 FTUBCMJTIJOH UIF ^STU DPOOFDUJPO CFUXFFO FMFDUSJD BOE NBHOFUJD QIFOPNFOB�

�� "OES©¸.BSJF "NQ¨SF 	���������
 FYUFOEFE UIF XPSL PG �STUFE
 ^OEJOH JO ���� UIF

DJSDVJU MBX CFUXFFO FMFDUSJD DVSSFOU QBTTJOH UISPVHI B MPPQ BOE NBHOFUJD ^FME BSPVOE

UIF MPPQ
 BOE FTUBCMJTIJOH UIF GPSNVMB EFTDSJCJOH UIF JOUFSBDUJPO PG UXP DVSSFOUT�

�� .JDIBFM 'BSBEBZ 	���������
 EJE IJT IJHIMZ JO_VFOUJBM XPSL TUVEZJOH UJNF�WBSZJOH

DVSSFOUT BOE ^FMET JO UIF NJE�����T� )F EJTDPWFSFE FMFDUSPNBHOFUJD JOEVDUJPO JO ����


XIJDI QSPWFE UP CF B DSVDJBM TUFQ JO .BYXFMMßT VOJ^DBUJPO PG FMFDUSJD BOE NBHOFUJD

QIFOPNFOB JOUP NPEFSO FMFDUSPNBHOFUJTN�

�� +BNFT $MFSL .BYXFMM 	���������
 QVCMJTIFE IJT GBNPVT ���� QBQFS 	SFBE UP UIF 3PZBM

4PDJFUZ JO ����

 XIJDI VOJ^FE FMFDUSJDJUZ BOENBHOFUJTN BOE TZOUIFTJ[FE JO FRVBUJPOT

B EZOBNJDBM UIFPSZ PG XIBU DPVME OPX CF UFSNFE UIF FMFDUSPNBHOFUJD qFME <��
 ��>�

R
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�� 0MJWFS )FBWJTJEF 	���������
 SFGPSNVMBUFE .BYXFMMßT FRVBUJPOT JO UIFJS NPSF NPEFSO

WFDUPS DBMDVMVT GPSN JO UIF MBUF ����T�

�� )FJOSJDI 3VEPMQI )FS[ 	���������
 QSPEVDFE UIF USBOTWFSTF FMFDUSPNBHOFUJD XBWFT

QSFEJDUFE CZ .BYXFMMßT UIFPSZ JO UIF MBCPSBUPSZ JO ����
 BOE TUVEJFE UIFJS XBWF QSPQ�

FSUJFT 	SFGSBDUJPO
 SF_FDUJPO
 ì
 5IJT QMBDFE .BYXFMMßT UIFPSZ PO ^SN FYQFSJNFOUBM

GPPUJOH BOE FTUBCMJTIFE FYQFSJNFOUBMMZ UIF DPOOFDUJPO CFUXFFO FMFDUSPNBHOFUJTN BOE

PQUJDT TVHHFTUFE CZ .BYXFMMßT UIFPSZ�

�� +PTFQI +PIO 5IPNTPO 	���������
 EJTDPWFSFE UIF FMFDUSPO JO ����� 5IJT XBT UIF ^STU

TUFQ JO FMBCPSBUJOH IPX FMFDUSPNBHOFUJD XBWFT JOUFSBDUFE XJUI NBUUFS BU B NJDSP�

TDPQJD MFWFM
 UIPVHI B GVMM NJDSPTDPQJD UIFPSZ PG BUPNT BOE NPMFDVMFT BXBJUFE UIF

JOWFOUJPO PG RVBOUVNNFDIBOJDT JO }���������� 5IJT
 GPS FYBNQMF
 BMMPXFE UIF DMBTTJ�

DBM %SVEF NPEFM GPS DPOEVDUJPO FMFDUSPOT EFTDSJCFE JO 4FDUJPO ����� UP CF DPOTUSVDUFE


FWFO UIPVHI UIFSF XBTOßU ZFU 	JO UIF ZFBS ����
 B UIFPSZ PG BUPNT JO BOZ NPEFSO GPSN�

��� "MCFSU &JOTUFJO 	���������
 QVCMJTIFE IJT TQFDJBM UIFPSZ PG SFMBUJWJUZ JO ����� *U XBT

JOTQJSFE CZ .BYXFMMßT UIFPSZ
 TJODF &JOTUFJO XBT TUSPOHMZ NPUJWBUFE CZ B EFTJSF UP

VOJGZ QBSUJDMF NPUJPO BOE FMFDUSPNBHOFUJTN
 XIJDI IF SFBMJ[FE DPVME CF BDDPNQMJTIFE

POMZ JG CPUI XFSF EFTDSJCFE CZ -PSFOU[�JOWBSJBOU UIFPSJFT�

0OF TIPVME BEE UP UIJT MJTU UIF JOWFOUJPO PG RVBOUVN NFDIBOJDT JO ���������
 XIJDI QSP�

WJEFE B ^SN CBTJT GPS EFTDSJCJOH FMFDUSPNBHOFUJTN JOUFSBDUJOH XJUI NBUUFS� #VU UIJT CPPL

JT BCPVU DMBTTJDBM FMFDUSPNBHOFUJTN
 BOE UIF RVBOUVN SFWPMVUJPO UIBU TIPPL UIF WFSZ GPVO�

EBUJPOT PG NJDSPTDPQJD QIZTJDT CFHJOOJOH JO ���� JT QSJNBSJMZ QBSU PG B RVBOUVN UIFPSZ

PG FMFDUSPNBHOFUJTN
 XIJDI NFSJUT B TFQBSBUF CPPL BOE JT OFDFTTBSJMZ CFZPOE PVS QSFTFOU

TDPQF� /FWFSUIFMFTT
 XF TIBMM P�FO OFFE UP BMMVEF UP UIF NJDSPTDPQJD CFIBWJPS BUPNT BOE

NPMFDVMFT JO PVS EJTDVTTJPO PG FMFDUSPNBHOFUJTN JO UIF QSFTFODF PG NBUUFS
 XIJDI VMUJ�

NBUFMZ SFRVJSFT RVBOUVN NFDIBOJDT� 5IVT
 XF TIBMM GSFFMZ JOWPLF RVBOUVN NFDIBOJDT


XIFO OFFEFE
 CVU UIPTF EJTDVTTJPOT XJMM UFOE UP CF RVBMJUBUJWF�

RXk h?2 J�tr2HH 1[m�iBQMb

5IVT
 CZ UIF MBUF ����T UIF CBTJDT PG DMBTTJDBM FMFDUSPNBHOFUJD UIFPSZ DPVME CF TVNNBSJ[FE

DPODJTFMZ JO UIF .BYXFMM FRVBUJPOT
XIJDI NBZ CF XSJUUFO JO GSFF TQBDF BT
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VTJOH NPEFSO OPUBUJPO BOE 4* VOJUT 	TFF UIF EJTDVTTJPO PG VOJUT JO 4FDUJPO ���

 XIFSF

�� \ JT UIF FMFDUSJD ^FME




j *?�`;2 *QMb2`p�iBQM

�� Y JT UIF NBHOFUJD ^FME


�� { JT UIF DIBSHF EFOTJUZ


�� a UIF DVSSFOU WFDUPS


�� o� JT UIF QFSNJUUJWJUZ PG GSFF TQBDF <EF^OFE GPS 4* VOJUT JO &R� 	���
>
 BOE

�� w� JT UIF QFSNFBCJMJUZ PG GSFF TQBDF
 XIJDI UBLFT UIF WBMVF

w� � �z N ��7è /"7õ
 	���


XIFO FYQSFTTFE JO 4* VOJUT
 XIFSF / JT OFXUPOT BOE " JT BNQFSFT� *U TIPVME CF OPUFE

UIBU UIF 4*�TZTUFN DPOTUBOUT o� BOE w� BSF OPU JOEFQFOEFOU CVU BSF DPOTUSBJOFE CZ

w�o� � ���õ
 XIFSF � JT UIF TQFFE PG MJHIU�Æ

.BYXFMMßT PSJHJOBM GPSNVMBUJPO PG XIBU XF OPX DBMM UIF .BYXFMM FRVBUJPOT XBT JO UFSNT

PG UIF WFDUPS BOE TDBMBS QPUFOUJBMT JOTUFBE PG UIF FMFDUSJD BOE NBHOFUJD ^FMET 	TFF 4FDUJPOT

��� BOE ��� GPS UIF SFMBUJPOTIJQ CFUXFFO UIF QPUFOUJBMT BOE UIF ^FMET

 SFRVJSFE �� FRVB�

UJPOT JOTUFBE PG GPVS
 BOE EJE OPU VTF UIF NPEFSO WFDUPS DBMDVMVT OPUBUJPO PG &RT� 	���



XIJDI XBT JOWFOUFE MBUFS CZ 0MJWFS )FBWJTJEF BOE JOEFQFOEFOUMZ CZ +� 8JMMBSE (JCCT�

)FBWJTJEF SFEVDFE .BYXFMMßT �� FRVBUJPOT UP UIF GPVS JO &RT� 	���

 CZ XSJUJOH UIFN FO�

UJSFMZ JO UFSNT PG UIF FMFDUSJD BOE NBHOFUJD ^FMET JO UIF OFX WFDUPS DBMDVMVT OPUBUJPO�

0OF DBOOPU PWFSTUBUF UIF JNQPSUBODF PG DPNQBDU
 DPODJTF
 BOE FWPDBUJWF OPUBUJPO JO UIF

BEWBODFNFOU PG NBUIFNBUJDBM QIZTJDT
 BOE 3FG� <��> NBZ CF DPOTVMUFE GPS UIF IJTUPSZ PG

UIJT JNQPSUBOU FWPMVUJPO JO OPUBUJPO GPS FMFDUSPNBHOFUJD FRVBUJPOT�

"O JNQPSUBOU QSPQFSUZ PG UIF .BYXFMM FRVBUJPOT JT UIBU UIFZ PCFZ B TFU PG TZNNFUSJFT


XIJDI BSF TVNNBSJ[FE JO #PY ���� *O $I� �� XF TIBMM FMBCPSBUF PO UIF SFMBUJPOTIJQ PG UIFTF

TZNNFUSJFT UP UIF DPOTFSWBUJPO MBXT PCFZFE CZ DMBTTJDBM FMFDUSPNBHOFUJTN�

RXj *?�`;2 *QMb2`p�iBQM

5IF DIBSHF EFOTJUZ { BOE UIF DVSSFOU WFDUPS a BQQFBSJOH JO UIF .BYXFMM FRVBUJPOT BSF

OPU JOEFQFOEFOU CVU BSF DPOTUSBJOFE CZ UIF DPOUJOVJUZ FRVBUJPO


�{

�#
� µ A a � � 	$POUJOVJUZ FRVBUJPO

 	���


XIJDI FOTVSFT DPOTFSWBUJPO PG DIBSHF CZ SFRVJSJOH UIBU WBSJBUJPO PG FMFDUSJDBM DIBSHF JO

TPNF BSCJUSBSZ WPMVNF JT DBVTFE CZ _PX PG FMFDUSJDBM DVSSFOU UISPVHI UIF TVSGBDF PG UIBU

WPMVNF� 5IF MPDBM DPOTFSWBUJPO PG DIBSHF JNQMJFE CZ &R� 	���
 JT OPU B TFQBSBUF GFBUVSF


CVU JT JNQMJFE CZ UIF .BYXFMM FRVBUJPOT UIFNTFMWFT 	TFF 1SPCMFN ���
� "T JOEJDBUFE JO

#PY ���
 UIJT DPOTFSWBUJPO PG DIBSHF CZ UIF FRVBUJPOT PG FMFDUSPNBHOFUJTN JT BTTPDJBUFE

XJUI UIF HBVHF TZNNFUSZ PG FMFDUSPNBHOFUJTN
 XIJDI XJMM FOUFS PVS MBUFS EJTDVTTJPO JO B

OVNCFS PG GPSNT�

Æ 5IJT SFMBUJPOTIJQ CFUXFFO Ã� BOE Ë� JT B DPOTFRVFODF PG UIF VOJUT DIPTFO GPS UIF FMFDUSJD ^FME BOE NBHOFUJD

^FME JO UIF 4* TZTUFN�
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"Qt RXR avKK2i`B2b Q7 i?2 J�tr2HH 1[m�iBQMb

avKK2i`v TH�vb � 7mM/�K2Mi�H `QH2 BM T?vbB+b (kd)X h?2 J�tr2HH 2[m�iBQMb URXRV

2t?B#Bi bQK2 bvKK2i`B2b i?�i ?�p2 BKTQ`i�Mi BKTHB+�iBQMb 7Q` 2H2+i`QK�;M2iBbKX

RX AMp�`B�M+2 mM/2` aT�+2 �M/ hBK2 h`�MbH�iBQMb, AMp�`B�M+2 mM/2` i`�MbH�iBQMb

BM bT�+2 �M/ iBK2 Bb �bbQ+B�i2/ rBi? +QMb2`p�iBQM Q7 KQK2MimK �M/ 2M2`;v-

`2bT2+iBp2HvX a�iBb7�+iBQM Q7 i?2b2 BMp�`B�M+2b #v i?2 J�tr2HH 2[m�iBQMb BK@

THB2b i?�i 2M2`;v �M/ KQK2MimK +�M #2 �bbB;M2/ iQ i?2 2H2+i`QK�;M2iB+

}2H/X

kX AMp�`B�M+2 mM/2` _Qi�iBQMb, h?2 7Q`KmH�iBQM Q7 i?2 J�tr2HH 2[m�iBQMb �b

p2+iQ` 2[m�iBQMb 2Mbm`2b `Qi�iBQM�H BMp�`B�M+2 UBbQi`QTv Q7 bT�+2V- r?B+? BM

im`M BKTHB2b +QMb2`p�iBQM Q7 �M;mH�` KQK2MimK #v i?2 2H2+i`QK�;M2iB+ }2H/X

h?2 �bbQ+B�iBQM Q7 BMp�`B�M+2 mM/2` bT�+2 i`�MbH�iBQMb- iBK2 i`�MbH�iBQMb- �M/

`Qi�iBQMb rBi? +QMb2`p�iBQM Q7 HBM2�` KQK2MimK- 2M2`;v- �M/ �M;mH�` KQK2M@

imK- `2bT2+iBp2Hv- Bb � ;2M2`�H +QMb2[m2M+2 Q7 LQ2i?2`öb i?2Q`2K, 6Q` 2p2`v

+QMiBMmQmb bvKK2i`v Q7 � }2H/ i?2Q`v G�;`�M;B�M i?2`2 Bb � +Q``2bTQM/BM;

+QMb2`p2/ [m�MiBivX a22 a2+iBQM ReXk Q7 _27X (kd)X

jX avKK2i`v mM/2` aT�+2 AMp2`bBQM US�`BivV S, AM i?2 T`2b2M+2 Q7 `Qi�iBQM�H

BMp�`B�M+2- T�`Biv Bb 2[mBp�H2Mi iQ KB``Q` `2~2+iBQMX lM/2` BMp2`bBQM \ B 7\-

r?B+? Bb i?2 i`�Mb7Q`K�iBQM H�r 7Q` � TQH�` p2+iQ` UMQ`K�H j@p2+iQ`V- #mi

mM/2` BMp2`bBQM Y B Y- r?B+? Bb i?2 i`�Mb7Q`K�iBQM H�r 7Q` � Tb2m/Qp2+iQ`

Q` �tB�H p2+iQ`X

9X avKK2i`v mM/2` hBK2 _2p2`b�H UhV, � KQiBQM TB+im`2 Q7 2H2+i`QK�;M2iB+

2p2Mib rQmH/ #2 +QMbBbi2Mi rBi? i?2 J�tr2HH 2[m�iBQMb B7 `mM #�+Fr�`/ Q`

7Q`r�`/X

8X GQ`2Mix AMp�`B�M+2, 1H2+i`QK�;M2iBbK BbMöi :�HBH2�M BMp�`B�Mi #mi Bb GQ`2Mix

BMp�`B�Mi UBi Bb +QMbBbi2Mi rBi? bT2+B�H `2H�iBpBivV- r?BH2 L2riQMB�M K2+?�MB+b

Bb :�HBH2�M BMp�`B�Mi #mi MQi GQ`2Mix BMp�`B�Mi UBi Bb BM+QMbBbi2Mi rBi? bT2+B�H

`2H�iBpBivVX h?2 J�tr2HH 2[m�iBQMb URXRV �`2 GQ`2Mix +Qp�`B�Mi Ui?2B` p�HB/Biv

Bb mM�Hi2`2/ #v GQ`2Mix i`�Mb7Q`K�iBQMbVX >Qr2p2`- i?Bb BbMöi +H2�` 7`QK i?2

MQi�iBQM #2+�mb2 bT�+2 �M/ iBK2 2Mi2` QM �M 2[m�H 7QQiBM; BM bT2+B�H `2H�iBpBiv

�M/ i?2 mb2 BM 1[bX URXRV Q7 j@p2+iQ`b BMbi2�/ Q7 9@p2+iQ`b- �M/ Q7 b2T�`�i2

/2`Bp�iBp2b 7Q` bT�+2 �M/ iBK2- Q#b+m`2b i?Bb +Qp�`B�M+2X G�i2` r2 rBHH `2@r`Bi2

i?2 J�tr2HH 2[m�iBQMb BM � K�MB72biHv GQ`2Mix@+Qp�`B�Mi 7Q`KX

eX :�m;2 AMp�`B�M+2, *QMbBbi2M+v Q7 i?2 J�tr2HH 2[m�iBQMb rBi? 1[X URXjV `2@

[mB`2b +?�`;2 iQ #2 +QMb2`p2/ HQ+�HHv- r?B+? BKTHB2b HQ+�H ;�m;2 BMp�`B�M+2

Q7 i?2 2H2+i`QK�;M2iB+ }2H/ Ub22 a2+iBQM RXjVX q2 b?�HH ?�p2 Km+? iQ b�v

�#Qmi ;�m;2 bvKK2i`v �M/ Bib 7�`@`2�+?BM; BKTHB+�iBQMb BM H�i2` +?�Ti2`bX

dX 1H2+i`B+ �M/ J�;M2iB+ 6B2H/ �bvKK2i`v, h?2 J�tr2HH 2[m�iBQMb 2t?B#Bi �

H�`;2 �bvKK2i`v #2ir22M 2H2+i`B+ �M/ K�;M2iB+ }2H/b (KQbi Q#pBQmb BM *:a

mMBibc b22 �TT2M/Bt "Xk)X A7 � K�;M2iB+ +?�`;2 �z{
K

r2`2 �//2/ iQ i?2 `B;?i

bB/2 Q7 1[X U"Xj+V �M/ � K�;M2iB+ +m``2Mi 	�z��
a
K

�//2/ iQ i?2 `B;?i bB/2 Q7

1[X U"Xj#V- i?2 J�tr2HH 2[m�iBQMb rQmH/ #2+QK2 bvKK2i`B+ mM/2` \ B Y

�M/ Y B 7\X >Qr2p2`- MQ K�;M2iB+ +?�`;2b ?�p2 2p2` #22M Q#b2`p2/X
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RX9 J�tr2HH �M/ i?2 .BbTH�+2K2Mi *m``2Mi

" GFBUVSF PG UIF .BYXFMM FRVBUJPOT XJUI QSPGPVOE JNQMJDBUJPOT JT UIBU .BYXFMM SFBMJ[FE

UIBU UIF PSJHJOBM GPSN PG "NQ©SFßT MBX <XIJDI MBDLFE UIF �\��# UFSN PG &R� 	���E
> XBT

JODPOTJTUFOU XJUI &R� 	���
 CFDBVTF JU XBT WBMJE POMZ GPS TUBUJPOBSZ DIBSHF EFOTJUJFT� "T XJMM

CF EJTDVTTFE JO 4FDUJPO ������
 .BYXFMM UIFO BEEFE UIF �\��# UFSN 	XIJDI JT DBMMFE UIF

EJTQMBDFNFOU DVSSFOU
 UP "NQ¨SFßT MBX JO &R� 	���E
� UIJT CSPVHIU UIF GVMM TFU PG FRVBUJPOT

	���
 JOUP IBSNPOZ XJUI &R� 	���

 BOE F]FDUJWFMZ CSPVHIU UPHFUIFS UIF QSFWJPVTMZ TFQBSBUF

TVCKFDUT PG FMFDUSJDJUZ BOE NBHOFUJTN� "T B SFTVMU
 &R� 	���E
 JT BMTP DBMMFE UIF "NQ¨SFÙ

.BYXFMM MBX� 5IF BEEJUJPO PG UIF EJTQMBDFNFOU DVSSFOU UP &R� 	���E
 IBT B OVNCFS PG

GBS�SFBDIJOH JNQMJDBUJPOT�

�� 8F NBZ OPX TQFBL PG UIF VOJ^FE TVCKFDU PG FMFDUSPNBHOFUJTN�

�� 5IF GVOEBNFOUBM FRVBUJPOT PG FMFDUSPNBHOFUJTN BSF OPX DPOTJTUFOU XJUI DIBSHF DPO�

TFSWBUJPO�

�� 5IJT NPEJ^DBUJPO XJMM MFBE FWFOUVBMMZ UP UIF JOUFSQSFUBUJPO PG FMFDUSPNBHOFUJD XBWFT

BT MJHIU XBWFT�

�� 5IBU .BYXFMMßT FRVBUJPOT BSF DPOTJTUFOU XJUI UIF DPOUJOVJUZ FRVBUJPO BOE UIVT DPO�

TFSWF DIBSHF MPDBMMZ XJMM MFBE UP UIF JEFB PG DMBTTJDBM FMFDUSPNBHOFUJD HBVHF JOWBSJBODF


XIJDI XJMM VOEFSMJF B RVBOUVN ^FME UIFPSZ PG FMFDUSPNBHOFUJTN 	RVBOUVN FMFDUSPEZ�

OBNJDT PS 2&%
�

�� &MFDUSPNBHOFUJD HBVHF JOWBSJBODF XJMM FWFOUVBMMZ CF HFOFSBMJ[FE UP NPSF DPNQMFY

HBVHF JOWBSJBODF JO UIF XFBL BOE TUSPOH JOUFSBDUJPOT
 SFTVMUJOH JO UIF RVBOUVN ^FME

UIFPSZ UIBU XF UFSN UIF 4UBOEBSE .PEFM PG FMFNFOUBSZ QBSUJDMF QIZTJDT�

8F FNQIBTJ[F UIBU UIF JOUSPEVDUJPO PG UIF EJTQMBDFNFOU DVSSFOU CZ .BYXFMM XBT OPU JO

SFTQPOTF UP BOZ OFX FYQFSJNFOUBM SFTVMUT EFNBOEJOH B SFWJTJPO PG UIF UIFPSZ� .BYXFMM

JOUSPEVDFE JU UP ^Y XIBU IF TBX BT BO JODPOTJTUFODZ JO UIF FRVBUJPOT UIPVHIU UP EFTDSJCF

FMFDUSJDJUZ BOE NBHOFUJTN BU UIBU UJNF� 5IF SBUIFS SFNBSLBCMF DPOTFRVFODFT PG UIF BCPWF

MJTU IBWF CFFO DPO^SNFE FYQFSJNFOUBMMZ BOE BSF UFTUBNFOU UP UIF QPXFS PG SFRVJSJOH

NBUIFNBUJDBM DPOTJTUFODZ JO QIZTJDBM UIFPSJFT�

RX8 *H�bbB+�H 1H2+i`QK�;M2iB+ 6Q`+2b

5IF GPVS .BYXFMM FRVBUJPOT PG &RT� 	���

 TVQQMFNFOUFE CZ BQQSPQSJBUF CPVOEBSZ DPO�

EJUJPOT
õ NBZ CF TPMWFE GPS UIF ^FMET \ BOE Y
 JG UIF DIBSHF EFOTJUZ { BOE DVSSFOU a

BSF LOPXO� )PXFWFS
 UIFTF FRVBUJPOT NBLF OP SFGFSFODF UP GPSDFT
 XIJDI BSF P�FO UIF

õ 8F XJMM IBWF NVDI NPSF UP TBZ BCPVU UIJT MBUFS CVU
 MPPTFMZ
 QIZTJDBMMZ BDDFQUBCMF CPVOEBSZ DPOEJUJPOT JO

TUBUJD QSPCMFNT SFRVJSF ^FMET UP WBOJTI SBQJEMZ FOPVHI BU JO^OJUZ
 XIJMF JO EZOBNJDBM QSPCMFNT ^FMET NVTU

SFQSFTFOU PVUHPJOH TPMVUJPOT TP UIBU UIFSF JT OP VOQIZTJDBM _PX PG FOFSHZ GSPN JO^OJUZ JOUP SFHJPOT PG

JOUFSFTU�



e AMi`Q/m+iBQM

UBOHJCMF DPOOFDUJPO UP FYQFSJNFOUBM SFTVMUT JO DMBTTJDBM QIZTJDT� 5IJT JT SFNFEJFE CZ JO�

USPEVDJOH UIF FNQJSJDBMMZ KVTUJ^FE -PSFOU[ GPSDF MBX
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 	-PSFOU[ GPSDF

 	���


XIJDI JNQMJFT UIBU UIF FMFDUSPNBHOFUJD GPSDF BDUJOH PO B QBSUJDMF IBWJOH DIBSHF  BOE

WFMPDJUZ � BU UIF QPJOU � JT EFUFSNJOFE DPNQMFUFMZ CZ UIF JOTUBOUBOFPVT WBMVFT PG UIF

^FMET \ BOE Y BU �� 5IFO /FXUPOßT TFDPOE MBX SFMBUJOH NPNFOUVN DIBOHF UP GPSDF


��

�#
� ] 
 	���


BMMPXT DBMDVMBUJOH UIF DPNQMFUF NPUJPO PG DIBSHFT JO BO DMBTTJDBM FMFDUSPNBHOFUJD ^FME�

RXe AMi2`M�H *QMbBbi2M+v Q7 1H2+i`QK�;M2iBbK

$MBTTJDBM NFDIBOJDT JT JOUFSOBMMZ TFMG�DPOTJTUFOU
 JO UIF TFOTF UIBU UIFSF BSF QIFOPNFOB

PVUTJEF JUT EPNBJO 	WFSZ TNBMM SFRVJSFT RVBOUVN UIFPSZ� WFSZ GBTU SFRVJSFT TQFDJBM SFMB�

UJWJUZ� WFSZ TUSPOH HSBWJUZ SFRVJSFT HFOFSBM SFMBUJWJUZ

 CVU JU HJWFT JOUFSOBMMZ DPOTJTUFOU

SFTVMUT XIFO SFTUSJDUFE UP JUT EPNBJO PG WBMJEJUZ� $MBTTJDBM FMFDUSPNBHOFUJTN JT EJ]FSFOU�

*O &R� 	����
 XF TIBMM TIPX UIBU UIF FOFSHZ 
 PG B DPOUJOVPVT DIBSHF EJTUSJCVUJPO {	�
 JT

UIF XPSL � SFRVJSFE UP BTTFNCMF JU
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�
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XIFSF \ JT UIF FMFDUSJD ^FME BTTPDJBUFE XJUI UIF DIBSHF EJTUSJCVUJPO BOE UIF JOUFHSBUJPO

JT PWFS BMM PG TQBDF� #VU GSPN &R� 	���
 UIF FMFDUSJD ^FME PG B DPOUJOVPVT DIBSHF EJTUSJCVUJPO

CFIBWFT BT

\	�
 �
�

�zo�

÷ {	�¥
 � 7 �¥
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BOE 
 EJWFSHFT BT ]�7�¥]7� VQPO BQQSPBDIJOH B QPJOU DIBSHF MPDBUFE BU �¥� 5IJT JOqOJUF
TFMG�FOFSHZ PG B DMBTTJDBM QPJOU DIBSHF NBZ CF WJFXFE BT SFTVMUJOH GSPN UIF DIBSHF BDUJOH

PO JUTFMG BOE JT DMFBSMZ VOQIZTJDBM� UIF ^STU UIPVHIU JT UIBU JU NVTU CF FYDMVEFE GSPN UIF

FOFSHZ PG B DIBSHF EJTUSJCVUJPO� #VU GVSUIFS QSPCMFNT BSJTF JG POF DPOTJEFST BDDFMFSBUFE

DIBSHFT
 XIJDI SBEJBUF FMFDUSPNBHOFUJD XBWFT BOE NVTU MPTF FOFSHZ� UIJT DBO CF UIPVHIU

PG NPTU TJNQMZ BT B SBEJBUJWF EBNQJOH GPSDF BDUJOH PO UIF DIBSHFE QBSUJDMF
 XIJDI BHBJO

GPSDFT VT UP UIJOL PG UIF DIBSHF BDUJOH PO JUTFMG
 XJUI UIF TIPSU�SBOHF MJNJU EJWFSHJOH�

8F DPODMVEF UIBU UIFSF JT OP DPOTJTUFOU XBZ UP EFBM XJUI TVDI TFMG�FOFSHJFT JO DMBTTJDBM

FMFDUSPNBHOFUJTN BOE UIF UIFPSZ JT JOUFSOBMMZ JODPOTJTUFOU�ï )PXFWFS
 BT B QSBDUJDBM NBU�

UFS XF NBZ BTL BU XIBU PSEFS PG NBHOJUVEF GPS EJTUBODF BOE UJNF TDBMFT EPFT POF FYQFDU

ï 4JNJMBS QSPCMFNT XJUI JO^OJUJFT BTTPDJBUFE XJUI NBUSJY FMFNFOUT FWBMVBUFE BU B QPJOU 	TVDI BT UIF JO^OJUF

TFMG�FOFSHJFT PG QPJOU QBSUJDMFT
 BSJTF JO RVBOUVN ^FME UIFPSZ� 5IFSF B TDIFNF DBMMFE UIF SFOPSNBMJ[BUJPO

QSPHSBN IBT CFFO EFWFMPQFE UP TZTUFNBUJDBMMZ TVCUSBDU BXBZ UIF JO^OJUJFT JO PCTFSWBCMF RVBOUJUJFT BOE CVSZ

UIFN JO RVBOUJUJFT UIBU BSF OPU PCTFSWBCMF� /PU FWFSZPOF JT DPNGPSUBCMF QIJMPTPQIJDBMMZ XJUI UIF âTXFFQJOH

VOEFS UIF SVHã OBUVSF PG UIF RVBOUVN SFOPSNBMJ[BUJPO TDIFNF
 CVU JU JT VOEFOJBCMF UIBU SFOPSNBMJ[BUJPO



d *H�bbB+�H 1H2+i`QK�;M2iB+ aQHmiBQMb

TVDI JODPOTJTUFODJFT MFBE UP BDUVBM QSPCMFNT $POTJEFS UIF TFMG�FOFSHZ PG BO FMFDUSPO� "T

GBS BT JT LOPXO FYQFSJNFOUBMMZ FMFNFOUBSZ QBSUJDMF MJLF FMFDUSPOT BSF QPJOU�MJLF
 XJUIPVU

TQBUJBM FYUFOU� #VU JG UIF FMFDUSPO JT BTTVNFE UP IBWF B ^OJUF SBEJVT !F
 UIF FMFDUSPTUBUJD

FOFSHZ CFDPNFT PG PSEFS �õ�!F
 XIFSF � JT UIF FMFDUSPO DIBSHF� 5IF POMZ PUIFS FOFSHZ

TDBMF JO UIF QSPCMFN JT UIF FMFDUSPO SFTUNBTT FOFSHZ �F�
õ
 BOE JG XF FRVBUF UIFTF UXP

FOFSHZ TDBMFT BOE TPMWF GPS !F
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XIJDI JT LOPXO BT UIF DMBTTJDBM SBEJVT PG UIF FMFDUSPO� 	*O DPNQBSJTPO
 UIF #PIS SBEJVT PG

UIF IZESPHFO BUPN JT ����� N ��7� DN�
 " DPSSFTQPOEJOH UJNFTDBMF JT HJWFO CZ UIF UJNF

GPS MJHIU UP USBWFM UIJT EJTUBODF


}� �
!F
�

�
�õ

��ï
� ��7õÆ T� 	���


6OMFTT XF DPOTJEFS NPUJPO PG DIBSHFT UIBU DIBOHFT PWFS B MFOHUI TDBMF PG PSEFS !F
 PS B

UJNFTDBMF PG PSEFS }F
 UIF JO^OJUJFT BTTPDJBUFE XJUI TFMG FOFSHJFT BSF PG OP QSBDUJDBM TJH�

OJ^DBODF� *O GBDU
 POF FYQFDUT RVBOUVN F]FDUT UP CFDPNF JNQPSUBOU PO B MFOHUI HJWFO CZ

UIF $PNQUPO XBWFMFOHUI !$ � 	���
 XIJDI JT

!$
!F

�
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�õ���õ
�
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UJNFT MBSHFS UIBO UIF DMBTTJDBM FMFDUSPO SBEJVT�8F DPODMVEF UIBU JODPOTJTUFODJFT BTTPDJBUFE

XJUI TFMG�FOFSHJFT PG DIBSHFE QBSUJDMFT BSF JSSFMFWBOU GPS PVS EJTDVTTJPO�

RXd *H�bbB+�H 1H2+i`QK�;M2iB+ aQHmiBQMb

5IVT UIF VOEFSTUBOEJOH PG DMBTTJDBM FMFDUSPNBHOFUJTN DBO CF TVNNBSJ[FE JO B TVDDJODU

BENPOJUJPO� UP CF CMVOU
 âTIVU VQ BOE DBMDVMBUFã
 PS UP CF MFTT CMVOU BOE NPSF QSFDJTF


4PMWF .BYXFMM¾T FRVBUJPOT XJUI BQQSPQSJBUF CPVOEBSZ DPOEJUJPOT GPS UIF FMFDUSJD

BOE NBHOFUJD qFMET
 BOE VTF UIPTF UP DPNQVUF GPSDFT BOE PCTFSWBCMFT�

8IJMF UIJT BENPOJUJPO JT OPU XSPOH
 JU SJTLT MFBWJOH UXP UIJOHT BU MPPTF FOET�

�� 5IF TPMVUJPO PG .BYXFMMßT FRVBUJPOT XJUI BQQSPQSJBUF CPVOEBSZ DPOEJUJPOT DBO CF

IJHIMZ OPO�USJWJBM
 P�FO SFRVJSJOH DPOTJEFSBCMFNBUIFNBUJDBM BOE DPNQVUBUJPOBM QSPXFTT�

�� "MUIPVHI DMBTTJDBM FMFDUSPNBHOFUJTN JUTFMG IBT DIBOHFE MJUUMF TJODF UIF MBUF ����T
 UIF

DPOUFYU JO XIJDI XF WJFX DMBTTJDBM FMFDUSPNBHOFUJTN IBT CFFO BMUFSFE ESBNBUJDBMMZ CZ

NPEFSO BEWBODFT JO RVBOUVN ^FME UIFPSZ 	XIJDI XFSF P�FO JOTQJSFE BOE HVJEFE CZ

UIF UIFPSFUJDBM VOEFSTUBOEJOH PG DMBTTJDBM FMFDUSPEZOBNJDT
�

TVDDFFET JO SFNPWJOH JO^OJUJFT GSPN PCTFSWBCMFT
 BOE UIBU UIF SFTVMUJOH 	^OJUF
 QSFEJDUJPOT PG RVBOUVN ^FME

UIFPSZ BSF JO TQFDUBDVMBS BHSFFNFOU XJUI FYQFSJNFOUBM PCTFSWBCMFT�
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5IF GPMMPXJOH DIBQUFST XJMM BEESFTT UIF ^STU QPJOU QSBDUJDBMMZ
 CZ QSPWJEJOH NBUIFNBUJDBM

BOE DPNQVUBUJPOBM UPPMT UP GBDJMJUBUF TPMVUJPO PG .BYXFMMßT FRVBUJPOT JO WBSJPVT DPOUFYUT�

5IF SFTU PG UIF DVSSFOU DIBQUFS BEESFTTFT UIF TFDPOE QPJOUNPSF QIJMPTPQIJDBMMZ
 CZ TFUUJOH

FMFDUSPNBHOFUJTN NPSF CSPBEMZ JO UIF DPOUFYU PG NPEFSO UIFPSFUJDBM QIZTJDT�

RX3 1H2+i`QK�;M2iBbK BM JQ/2`M S?vbB+b

-FU VT NBLF TPNF HFOFSBM SFNBSLT BCPVU UIF SFMBUJPOTIJQ PG DMBTTJDBM FMFDUSPNBHOFUJTN

UP NPEFSO UIFPSFUJDBM QIZTJDT�

RX3XR :�m;2 avKK2i`v

" SFNBSLBCMF ^OEJOHT PG NPEFSO QIZTJDT JT UIBU UIF BMSFBEZ CFBVUJGVM FEJ^DF PG .BYXFMMßT

FRVBUJPOT GPS FMFDUSPNBHOFUJTN UIBU XF TIBMM FMBCPSBUF JO UIFTF MFDUVSFT IJEFT XJUIJO JU

B EFDFQUJWFMZ QPXFSGVM TZNNFUSZ DBMMFE 	MPDBM
 HBVHF JOWBSJBODFÚJO FTTFODF B TZNNFUSZ

VOEFS MPDBM QIBTF USBOTGPSNBUJPOTÚUIBU XBT JOUSPEVDFE JO #PY ��� BOE
 XJUI TVJUBCMF FY�

QPTJUJPO
 FYQMBJOT UIF PSJHJO PG CPUI DMBTTJDBM BOE RVBOUVN UIFPSJFT PG FMFDUSPNBHOFUJTN�

#VU UIBU JT OPU BMM� 5IF MPDBM HBVHF TZNNFUSZ EFTDSJCJOH FMFDUSPNBHOFUJTN DBO CF HFO�

FSBMJ[FE NBUIFNBUJDBMMZ JOUP B NPSF QPXFSGVM UIFPSZ UIBU DBO QBSUJBMMZ VOJGZ UIF FMFDUSP�

NBHOFUJD BOE XFBL OVDMFBS GPSDFT JOUP B TJOHMF FMFDUSPXFBL JOUFSBDUJPO
 BOE UIJT DBO CF

HFOFSBMJ[FE JOUP UIF 4UBOEBSE .PEFM 	PG FMFNFOUBSZ QBSUJDMF QIZTJDT
 UIBU QBSUJBMMZ VOJ^FT

UIF FMFDUSPNBHOFUJD
 XFBL
 BOE TUSPOH JOUFSBDUJPOT JO B TJOHMF OPO�BCFMJBO HBVHF UIFPSZ�

*O RVBOUVN ^FME UIFPSZ MPDBM HBVHF TZNNFUSJFT BSF HFOFSBUFE CZ B TFU PG RVBOUVN

PQFSBUPST� *G UIF RVBOUVN PQFSBUPST BMM DPNNVUF BNPOH UIFNTFMWFT
 UIF HBVHF TZNNF�

USZ JT TBJE UP CF BCFMJBO� JG UIFZ EP OPU BMM DPNNVUF
 UIF HBVHF TZNNFUSZ JT TBJE UP CF

OPO�BCFMJBO 	TFF UIF EJTDVTTJPO PG TZNNFUSJFT BOE HSPVQ UIFPSZ JO #PY ����
� #FDBVTF PG

UIF DPOTUSBJOUT BSJTJOH GSPN OPO�[FSP DPNNVUBUPST BNPOH PQFSBUPST
 OPO�BCFMJBO HBVHF

TZNNFUSJFT IBWF UIF QPUFOUJBM UP FOHFOEFS NPSF DPNQMFY CFIBWJPS UIBO BCFMJBO HBVHF

TZNNFUSJFT� &MFDUSPNBHOFUJTN DPSSFTQPOET UP BO BCFMJBO MPDBM HBVHF TZNNFUSZ 	XJUI UIF

RVBOUVN WFSTJPO LOPXO BT RVBOUVN FMFDUSPEZOBNJDT PS 2&%
� *O $I� �� XF TIBMM FYQMPSF

JO NPSF EFQUI UIJT WJFX PG DMBTTJDBM FMFDUSPNBHOFUJTN BT BO BCFMJBO HBVHF ^FME UIFPSZ

BOE JUT SFMBUJPOTIJQ UP RVBOUVN FMFDUSPEZOBNJDT� 5IF 4UBOEBSE &MFDUSPXFBL .PEFM BOE

JUT HFOFSBMJ[BUJPO UP UIF 4UBOEBSE .PEFM JODPSQPSBUJOH UIF TUSPOH JOUFSBDUJPOT 	RVBOUVN

DISPNPEZOBNJDT PS 2$%
 HFOFSBMMZ DPSSFTQPOE UP NPSF DPNQMFY OPO�BCFMJBO MPDBM HBVHF

TZNNFUSJFT� /PO�BCFMJBO NPEFMT PG FMFNFOUBSZ QBSUJDMFT BSF BMTP LOPXO BT :BOH¸.JMMT

qFME UIFPSJFT�
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RX3Xk Zm�MiBx�iBQM Q7 1H2+i`B+�H *?�`;2

5IF CBTJD VOJU PG FMFDUSJDBM DIBSHF JT HJWFO CZ UIF NBHOJUVEF PG UIF DIBSHF PO BO FMFDUSPO


XIJDI JT NFBTVSFE UP CF

� 	 ] F] � ���������� N ��7Æ½ $ <JO 4* VOJUT>� 	���


5IF DIBSHFT PO QSPUPOT
 BOE BMM QSFTFOUMZ LOPXO QBSUJDMFT PS TZTUFNT PG QBSUJDMFT
 BSF

GPVOE UP CF JOUFHSBM NVMUJQMFT PG UIJT VOJU 	XJUI QPTJUJWF PS OFHBUJWF TJHOT GPS OPO�[FSP

DIBSHFT
� *U JT LOPXO FYQFSJNFOUBMMZ UIBU UIF SBUJPT PG FMFDUSJDBM DIBSHFT CFUXFFO EJ]FSFOU

QBSUJDMFT BSF JOUFHFST UP POF QBSU JO ��õ�� *OEFFE
 UIF TUBCJMJUZ PG UIF BUPNJD NBUUFS BMM

BSPVOE VT XPVME CF DPNQSPNJTFE CZ FWFO B UJOZ EJ]FSFODF JO UIF BCTPMVUF WBMVFT PG UIF

FMFDUSPO BOE QSPUPO DIBSHFT
 TP UIF WFSZ FYJTUFODF PG UIF PCTFSWBCMF 6OJWFSTF JT TUSPOH

FWJEFODF GPS RVBOUJ[BUJPO PG FMFDUSJDBM DIBSHF�

%JSBD QSPQPTFE MPOH BHP UIBU
 JG GVOEBNFOUBM NBHOFUJD DIBSHFT 	NBHOFUJD

NPOPQPMFT
 FYJTUFE
 UIFSF DPVME CF B UPQPMPHJDBM SFBTPO GPS DIBSHF RVBOUJ[B�

UJPO� )PXFWFS
 OP SFQSPEVDJCMF PCTFSWBUJPOT PG NBHOFUJD NPOPQPMFT IBWF FWFS

CFFO SFQPSUFE
 TP %JSBDßT JEFB SFNBJOT POMZ DPOKFDUVSF� "T XF IBWF OPUFE JO

#PY ���
 JG NBHOFUJD NPOPQPMFT EJE FYJTU UIF .BYXFMM FRVBUJPOT 	���
 XPVME

SFRVJSF NPEJ^DBUJPOT UIBU XPVME NBLF UIFN NPSF TZNNFUSJD XJUI SFTQFDU UP

FMFDUSJD BOE NBHOFUJD ^FMET�

4JODF UIFSF JT OP FWJEFODF GPS UIF FYJTUFODF PG GSFFNBHOFUJD DIBSHF 	NBHOFUJDNPOPQPMFT



XF NVTU DPODMVEF UIBU UIFSF JT QSFTFOUMZ OP DPOWJODJOH GVOEBNFOUBM FYQMBOBUJPO GPS

UIF PCTFSWFE RVBOUJ[BUJPO PG FMFDUSJDBM DIBSHF JO JOUFHFS NVMUJQMFT PG UIF FMFDUSPO DIBSHF

XJUIJO DMBTTJDBM FMFDUSPNBHOFUJTN� 5IFSF BSF DPOTUSBJOUT BSJTJOH GSPN GSPNXIBU BSF DBMMFE

BOPNBMJFT JO SFMBUJWJTUJD RVBOUVN ^FME UIFPSZ BOE UIF QIFOPNFOPMPHZ PG UIF 4UBOEBSE

.PEFM PG FMFNFOUBSZ QBSUJDMFT QIZTJDT PVUMJOFE JO #PY ��� UIBU NJHIU QSPWJEF BO FYQMBOB�

UJPO
 CVU UIBU JT CFZPOE UIF TDPQF PG PVS EJTDVTTJPO PG DMBTTJDBM FMFDUSPNBHOFUJTN�

RX3Xj *?�`;2b Q7 EMQrM 1H2K2Mi�`v S�`iB+H2b

0VS NPEFSO WJFX JT UIBU NBUUFS JO UIF 6OJWFSTF DPOTJTUT PG UIF GFSNJPOT JO UIF 4UBOEBSE

.PEFM 	PG FMFNFOUBSZ QBSUJDMF QIZTJDT
� 5IF FMFNFOUBSZ QBSUJDMFT PG UIF 4UBOEBSE .PEFM

BSF TVNNBSJ[FE JO 'JH� ���� *O UIF 4UBOEBSE .PEFM BMM NBUUFS JT GPSNFE GSPN GFSNJPOT

	�
 xF
$
 w

 XIJMF JOUFSBDUJPOT CFUXFFO FMFNFOUBSZ QBSUJDMFT BSF NFEJBUFE CZ UIF FY�

DIBOHF PG HBVHF CPTPOT 	m
 ü
�;
��

 BOE NBTTFT GPS CBSF 	UIBU JT
 OPO�JOUFSBDUJOH


QBSUJDMFT BSJTF GSPN DPVQMJOHT UP UIF )JHHT CPTPO ý � 'PS SFBTPOT UIBU SFNBJO FMVTJWF
 UIF

GFSNJPOT 	NBUUFS ^FMET
 PG UIF 4UBOEBSE .PEFM NBZ CF EJWJEFE JOUP UISFF HFOFSBUJPOT 	PS

GBNJMJFT

 *
 **
 BOE ***
 XJUI UIF GFSNJPOT PG FBDI HFOFSBUJPO CFJOH TVDDFTTJWFMZ NPSF NBT�

TJWF UIBO JO UIF QSFDFEJOH HFOFSBUJPO
 BOE XJUI NBOZ QSPQFSUJFT SFQFBUJOH UIFNTFMWFT JO

TVDDFTTJWF HFOFSBUJPOT� 5P HJWF POF FYBNQMF
 UIF NVPO w JO HFOFSBUJPO ** BDUT JO NBOZ

SFTQFDUT BT JG JU XFSF B IFBWJFS WFSTJPO PG UIF FMFDUSPO � JO HFOFSBUJPO *� 5BCMF ��� HJWFT
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XIFSF � UIF BCTPMVUF WBMVF PG UIF FMFDUSPO DIBSHF�

4UBOEBSE .PEFM RVBSL RVBOUVN OVNCFS BTTJHONFOUT GPS UIF TJY LOPXO RVBSL _BWPST EJT�

QMBZFE JO 'JH� ���� "T JOEJDBUFE JO 5BCMF ���
 UIF 	FMFDUSJDBM
 DIBSHF� PG FBDI RVBSL JT HJWFO

CZ
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RR 1H2+i`QK�;M2iBbK BM JQ/2`M S?vbB+b
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Fermions (matter) Bosons

Gauge bosons 

(forces)

Higgs boson 

(mass)

t6B;X RXR
1H2K2Mi�`v T�`iB+H2b Q7 i?2 ai�M/�`/ JQ/2HX S?QiQMb �`2 H�#2H2/ #v m �M/ ;HmQMb #v

üX 1H2K2Mi�`v T�`iB+H2b Q7 ?�H7@BMi2;2` bTBM i?�i /QMöi mM/2`;Q bi`QM; BMi2`�+iBQMb �`2

+�HH2/ H2TiQMbc 2H2+i`QMb �M/ 2H2+i`QM M2mi`BMQb �`2 2t�KTH2bX S�`iB+H2b K�/2 7`QK

[m�`Fb- �MiB[m�`Fb- �M/ ;HmQMb U�M/ i?mb i?�i mM/2`;Q bi`QM; BMi2`�+iBQMbV �`2 +�HH2/

?�/`QMbc TBQMb UTB K2bQMbV �M/ T`QiQMb �`2 2t�KTH2bX � bm#b2i Q7 ?�/`QMb

+Q``2bTQM/BM; iQ KQ`2 K�bbBp2 T�`iB+H2b +QMi�BMBM; i?`22 [m�`Fb �`2 +�HH2/ #�`vQMbc

T`QiQMb �M/ M2mi`QMb �`2 2t�KTH2bX h?2 /Bz2`2Mi ivT2b Q7 M2mi`BMQb 	x�
 xË
 w
 �M/

i?2 /Bz2`2Mi ivT2b Q7 [m�`Fb Um- /- b- �V �`2 +�HH2/ ~�pQ`bX 6Q` bBKTHB+Biv i?2 H�`;2Hv

T�`�HH2H +H�bbB}+�iBQM Q7 �MiBT�`iB+H2b ?�b #22M QKBii2/ BM i?Bb /B�;`�KX

XIJDI MFBET UP UIJSE�JOUFHFS DIBSHFT GPS BMM UIF RVBSLT 	SPX � PG 5BCMF ���
�

1t�KTH2 RXR 'SPN &R� 	���
 BOE 5BCMF ���
 UIF DIBSHF PG UIF EPXO RVBSL � JT

���� � 	
ï

�
�

�
	÷ � � � � � � � #


� 7
�

�
�

�

�
��

�
� � � � � � � ��

� 7
�

�
�

5IJT RVBOUJ[BUJPO PG DIBSHF JO JOUFHFSNVMUJQMFT PG;
Æ

ï
PG UIF BCTPMVUF WBMVF PG UIF FMFDUSPO

DIBSHF JT DIBSBDUFSJTUJD PG RVBSLT
 BT NBZ CF TFFO GSPN 5BCMF ����

)PXFWFS
 UIF OPO�BCFMJBO HBVHF ^FME UIFPSZ PG UIF TUSPOH JOUFSBDUJPOT 	RVBOUVN DISP�

NPEZOBNJDT
 QSFEJDUT UIBU RVBSLT BSF DPOqOFE BOE DBO OFWFS BQQFBS BT GSFF QBSUJDMFT
� BOE

� .PSF QSFDJTFMZ
 UIF HBVHF UIFPSZ PG UIF TUSPOH JOUFSBDUJPOT
 RVBOUVN DISPNPEZOBNJDT 	2$%

 JT UIPVHIU UP

FYIJCJU DPMPS DPOqOFNFOU� QBSUJDMFT DBSSZJOH UIF TUSPOH�JOUFSBDUJPO HBVHF DIBSHF 	DBMMFE XIJNTJDBMMZ âDPMPSã


XJUI OP SFMBUJPOTIJQ UP UIF VTVBM NFBOJOH PG DPMPS
 BSF DPOqOFE UP UIF JOUFSJPS PG UIF IBESPOT TVDI BT OFV�



Rk AMi`Q/m+iBQM

JOEFFE OP GSFF QBSUJDMFT XJUI GSBDUJPOBM DIBSHFT IBWF FWFS CFFO PCTFSWFE SFQSPEVDJCMZ JO

FYQFSJNFOUT�

1t�KTH2 RXk " QSPUPO IBT B $�$ RVBSL TUSVDUVSF 	UXP VQ RVBSLT BOE POF EPXO

RVBSL
 BOE DIBSHF JT BO BEEJUJWF RVBOUVN OVNCFS
 TP UIF DIBSHF PG UIF QSPUPO JT UIF

TVN PG UIF DIBSHFT PG JUT RVBSLT� 'SPN 5BCMF ���
 UIF DIBSHF PG B QSPUPO JT
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JO UFSNT PG UIF GVOEBNFOUBM DIBSHF VOJU � HJWFO CZ &R� 	���

 XIJMF B OFVUSPO IBT B $��

RVBSL TUSVDUVSF BOE
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TP OFVUSPOT IBWF [FSP OFU FMFDUSJDBM DIBSHF�

5IVT CPUI OFVUSPOT BOE QSPUPOT DBSSZ JOUFHFS DIBSHFT
 FWFO UIPVHI UIFJS DPOTUJUVFOU

RVBSLT IBWF GSBDUJPOBM DIBSHFT�

.PEFSO IJHI FOFSHZ QIZTJDT QSPQPTFT B WBSJFUZ PG FMFNFOUBSZ QBSUJDMFT
 TPNF PG

XIJDI IBWF FMFDUSJDBM DIBSHFT UIBU BSF GSBDUJPOT PG UIF GVOEBNFOUBM VOJU 	���
 TFU

CZ UIF DIBSHF PO UIF FMFDUSPO� )PXFWFS
 UIF QIZTJDBMMZ PCTFSWBCMF QBSUJDMFT FO�

UFSJOH JOUP DMBTTJDBM FMFDUSPNBHOFUJTN 	BOE JOUP SFMBUJWJTUJD RVBOUVN ^FME UIF�

PSZ
 BMM BQQFBS UP IBWF FMFDUSJDBM DIBSHFT UIBU BSF JOUFHFS NVMUJQMFT PG UIF GVO�

EBNFOUBM DIBSHF VOJU HJWFO CZ &R� 	���
� &WFO JG POF BENJUT RVBSLT 	OPU EJSFDUMZ

PCTFSWBCMF CFDBVTF PG DPO^OFNFOU
 UP UIF EJTDVTTJPO
 UIF FMFDUSJD DIBSHF TUJMM

BQQFBST JO RVBOUJ[FE GPSN
 CVU JO UIJSE�JOUFHFS VOJUT�

)FODF XF TIBMM EFWFMPQ UIF UIFPSZ PG DMBTTJDBM FMFDUSPNBHOFUJTN BTTVNJOH UIBU DIBSHFE

QBSUJDMFT DBSSZ BO FMFDUSJDBM DIBSHF RVBOUJ[FE JO JOUFHFS VOJUT PG UIF FMFDUSPO DIBSHF
 FWFO

UIPVHI XF QSFTFOUMZ IBWF TDBOU GVOEBNFOUBM FYQMBOBUJPO GPS XIZ UIJT TIPVME CF TP�

"�+F;`QmM/ �M/ 6m`i?2` _2�/BM;

5IF IJTUPSZ PG DMBTTJDBM FMFDUSPNBHOFUJTN JT TVNNBSJ[FE JO WBSJPVT QBSUT PG +BDLTPO <��>�

" WJFX PG DMBTTJDBM FMFDUSPNBHOFUJTN XJUI FNQIBTJT PO UIF SFMBUJPOTIJQ PG NPEFSO RVBO�

UVN ^FME UIFPSZ UP DMBTTJDBM FMFDUSPNBHOFUJTN NBZ CF GPVOE JO 8BME <��>� *OUSPEVDUJPOT

USPOT BOE QSPUPOT
 BOE DBO OFWFS BQQFBS BT GSFF QBSUJDMFT� 'JOEJOH TPMVUJPOT GPS UIF FRVBUJPOT PG 2$% JT

FYUSFNFMZ EJ`DVMU CFDBVTF JU JT B TUSPOHMZ JOUFSBDUJOH
 IJHIMZ OPO�MJOFBS ^FME UIFPSZ JO UIF MJNJU UIBU XPVME

MFBE UP DPO^OFNFOU� 5IVT JU JT OPU TJNQMF UP QSPWF UIBU 2$% JT DPMPS�DPO^OJOH� )PXFWFS
 NPEFSO MBSHF�TDBMF

DPNQVUFS TJNVMBUJPOT PG 2$% 	B EJTDJQMJOF DBMMFE MBUUJDF HBVHF UIFPSZ
 IBWF JODSFBTJOHMZ DPOWFSHFE PO UIF

DPODMVTJPO UIBU 2$% FYIJCJUT DPO^OFNFOU PG QBSUJDMFT MJLF RVBSLT DBSSZJOH B DPMPS DIBSHF�



Rj 1H2+i`QK�;M2iBbK BM JQ/2`M S?vbB+b

UP UIF 4UBOEBSE .PEFM PG FMFNFOUBSZ QBSUJDMF QIZTJDT BOE UIF PSJHJO PG UIF QBSUJDMF BOE

RVBOUVN OVNCFS BTTJHONFOUT JO 'JH� ��� BOE 5BCMF ��� NBZ CF GPVOE JO NBOZ QMBDFT� GPS

FYBNQMF
 JO 3FGT� <��
 ��>�


