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PSHBOJTBUJPOT�OFFE�TVQQPSU�JO�PSEFS�UP�CF�TVDDFTTGVM�	4PNNFSWJMMF
�����
�
5IF�JOUBOHJCMF�BOE�GMFYJCMF�OBUVSF�PG�TPGUXBSF�DBVTFT�TPGUXBSF�QSPKFDUT�UP
CF� PWFSSFQSFTFOUFE� JO� QSPKFDU� GBJMVSF� TUBUJTUJDT��5ZQJDBM� QSPKFDU� QSPCMFNT



*OUSPEVDUJPO

� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

JODMVEF� MBDL� PG� GVODUJPOBMJUZ
� QPPS� RVBMJUZ
� CVEHFU� PWFSSVOT� BOE�NJTTFE
EFBEMJOFT�	$)"04
�����
��&WFO�XIFO�UIF�QSPEVDU�JT�EFMJWFSFE�PO�UJNF
BOE�PO�CVEHFU
�B�QSPKFDU�NBZ�GBJM�JG�UIF�QSPEVDU�EPFT�OPU�NFFU�DVTUPNFS
FYQFDUBUJPOT��5IFSFGPSF
�XF�TFF�B�MBSHF�SBOHF�PG�QPUFOUJBM�JNQSPWFNFOUT�JO
UIF�BSFB�PG�TPGUXBSF�FOHJOFFSJOH��

.BOZ�TPGUXBSF�EFWFMPQJOH�PSHBOJTBUJPOT� SFMFBTF� UIFJS�QSPEVDUT�PO�BO
PQFO�NBSLFU� XJUI� OVNFSPVT� QPUFOUJBM� DVTUPNFST� BOE� VTFST�� 5IF� UIFTJT
GPDVTFT� PO� TVDI� NBSLFU�ESJWFO� PSHBOJTBUJPOT
� XIJDI� FYQFSJFODF� TQFDJBM
DIBMMFOHFT�OPU�SFDPHOJTFE�CZ�PSHBOJTBUJPOT�UIBU�EFWFMPQ�DVTUPNFS�TQFDJGJD
QSPEVDUT��4BUJTGZJOH�DVTUPNFST��FYQFDUBUJPOT�JT�NVDI�NPSF�EJGGJDVMU�XIFO
UIF�DVTUPNFST�BSF�MFTT�XFMM�EFGJOFE�BOE�IBWF�EJWFSTF�PQJOJPOT�

5IF� UIFTJT� JODMVEFT� GJWF�QBQFST��5IF� GJSTU�POF� JOWFTUJHBUFT� UIF� TQFDJBM
DIBMMFOHFT� FYQFSJFODFE� CZ� NBSLFU�ESJWFO� PSHBOJTBUJPOT� BOE� QSPWJEFT� B
CBTJT� GPS� UIF� SFTFBSDI� RVFTUJPOT� XIJDI� XFSF� FYQMPSFE� JO� UIF� PUIFS� GPVS
TUVEJFT��

�� "�TVSWFZ�PG�3&�DIBMMFOHFT�JO�NBSLFU�ESJWFO�PSHBOJTBUJPOT

�� "�TJNVMBUJPO�TUVEZ�WJTVBMJTJOH�UIF�SFMBUJPOT�CFUXFFO�QSPEVDU�RVBMJUZ
BOE�MFBE�UJNF

�� "O� BOBMZUJDBM� NPEFM� JMMVTUSBUJOH� UIF� SFMBUJPO� CFUXFFO� QSPEVDU
RVBMJUZ
�QSPDFTT�DBQBDJUZ�BOE�MFBE�UJNF

�� "O� JOUSPEVDUJPO� PG� B� NFUIPE� GPS� FWBMVBUJOH� IPX� XFMM� UIF
SFRVJSFNFOUT�BSF�TFMFDUFE�JO�NBSLFU�ESJWFO�PSHBOJTBUJPOT

�� "O�FYQFSJNFOU�UIBU�EFTDSJCFT�B�DPNQBSJTPO�CFUXFFO�SFRVJSFNFOUT
QSJPSJUJTBUJPO�UFDIOJRVFT

5IF�UIFTJT�JT� TUSVDUVSFE�BT�GPMMPXT��4FDUJPO���QSFTFOUT�UIF�SFTFBSDI�GPDVT
BOE�SFTFBSDI�RVFTUJPOT�FYBNJOFE�JO�UIF�UIFTJT��4FDUJPO���DPOUJOVFT�XJUI�B
EFTDSJQUJPO� PG� UIF� SFTFBSDI� BSFB� PG�NBSLFU�ESJWFO�3&� BOE� SFRVJSFNFOUT
TFMFDUJPO� RVBMJUZ�� 3FTFBSDI� NFUIPEPMPHZ� BOE� WBMJEBUJPO� JTTVFT� BSF
EFTDSJCFE�JO�4FDUJPO��
�CFGPSF�UIF�SFTFBSDI�GPDVT�JT�DMBTTJGJFE�SFHBSEJOH�UIF
NFUIPEPMPHZ�JO�4FDUJPO����'JOBMMZ
�UIF�SFTFBSDI�SFTVMUT�BOE�DPOUSJCVUJPOT
BSF�QSFTFOUFE�BOE�GVUVSF�QMBOT�BSF�EFTDSJCFE�JO�4FDUJPO���



�

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU �

-JTU�PG�1BQFST

5IF�GJWF�QBQFST�QSFTFOUFE�JO�UIJT�UIFTJT�BSF�MJTUFE�CFMPX�

1"1&3�*���$)"--&/(&4�*/�."3,&5�%3*7&/�3&26*3&.&/54�&/(*�
/&&3*/(���"/�*/%6453*"-�*/5&37*&8�456%:��

-FOB�,BSMTTPO
�«TB�(��%BIMTUFEU
�+PIBO�/BUU�PDI�%BH
�#K�SO�3FHOFMM
�"OOF
1FSTTPO
1SPDFFEJOHT� PG� UIF� �UI� *OUFSOBUJPOBM� 8PSLTIPQ� PO� 3FRVJSFNFOUT
&OHJOFFSJOH�� 'PVOEBUJPO� GPS� 4PGUXBSF� 2VBMJUZ� 	3&'42���

� &TTFO

(FSNBOZ
�4FQUFNCFS������

1"1&3�**��6/%&345"/%*/(�40'58"3&�130$&44&4�5)306()�4:45&.�
%:/".*$4�4*.6-"5*0/��"�$"4&�456%:��

$BSJOB� "OEFSTTPO
� -FOB� ,BSMTTPO
� +PTFG� /FETUBN
� .BSUJO� )�TU
� #FSUJM� *
/JMTTPO�
1SPDFFEJOHT� PG� UIF� �UI� *&&&� *OUFSOBUJPOBM� $POGFSFODF� PO� UIF
&OHJOFFSJOH� PG� $PNQVUFS�#BTFE� 4ZTUFNT� 	&$#4���

� -VOE
� 4XFEFO

"QSJM������

1"1&3�***��"/�"/"-:5*$"-�.0%&-�'03�3&26*3&.&/54�4&-&$5*0/�
26"-*5:�&7"-6"5*0/�*/�130%6$5�40'58"3&�%&7&-01.&/5��

#K�SO�3FHOFMM
�-FOB�,BSMTTPO
�.BSUJO�)�TU
1SPDFFEJOHT� PG� UIF� ��UI� *&&&� *OUFSOBUJPOBM� 3FRVJSFNFOUT� &OHJOFFSJOH
$POGFSFODF�	3&���

�.POUFSFZ�#BZ
�$BMJGPSOJB
�64"
�4FQUFNCFS������

1"1&3�*7��1045�3&-&"4&�"/"-:4*4�0'�3&26*3&.&/54�4&-&$5*0/�
26"-*5:���"/�*/%6453*"-�$"4&�456%:��

-FOB�,BSMTTPO
�#K�SO�3FHOFMM
�+PBDIJN�,BSMTTPO
�4UFGBO�0MTTPO
1SPDFFEJOHT� PG� UIF� �UI� *OUFSOBUJPOBM� 8PSLTIPQ� PO� 3FRVJSFNFOUT
&OHJOFFSJOH�� 'PVOEBUJPO� GPS� 4PGUXBSF� 2VBMJUZ� 	3&'42���

� 7FMEFO

"VTUSJB
�+VOF������

1"1&3�7��4*.1-&�*4�#&55&3 ���"/�&91&3*.&/5�0/�3&26*3&.&/54�
13*03*5*4"5*0/��

-FOB�,BSMTTPO
�1BUSJL�#FSBOEFS
�#K�SO�3FHOFMM
�$MBFT�8PIMJO
1SPDFFEJOHT�PG�UIF��SE�$POGFSFODF�PO�4PGUXBSF�&OHJOFFSJOH�3FTFBSDI�BOE
1SBDUJTF�JO�4XFEFO�	4&314���

�-VOE
�4XFEFO
�0DUPCFS������



*OUSPEVDUJPO

� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

3FMBUFE�1VCMJDBUJPOT

6/%&345"/%*/(�40'58"3&�130$&44&4�5)306()�4:45&.�%:/".�
*$4�4*.6-"5*0/��"�$"4&�456%:��
	TBNF�BT�1BQFS�**

$BSJOB� "OEFSTTPO
� -FOB� ,BSMTTPO
� +PTFG� /FETUBN
� .BSUJO� )�TU
� #FSUJM� *
/JMTTPO�
1SPDFFEJOHT�PG�UIF��TU�$POGFSFODF�PO�4PGUXBSF�&OHJOFFSJOH�3FTFBSDI�BOE
1SBDUJTF�	4&31���

�3POOFCZ
�4XFEFO
�0DUPCFS������

"/�"/"-:5*$"-�.0%&-�0'�3&26*3&.&/54�4&-&$5*0/�26"-*5:�*/�
40'58"3&�130%6$5�%&7&-01.&/5��
	TIPSUFS�WFSTJPO�PG�1BQFS�***

#K�SO�3FHOFMM
�-FOB�,BSMTTPO
�.BSUJO�)�TU
1SPDFFEJOHT� PG� UIF� �OE� $POGFSFODF� PO� 4PGUXBSF� &OHJOFFSJOH� 3FTFBSDI
BOE�1SBDUJTF�JO�4XFEFO�	4&314���

�3POOFCZ
�4XFEFO
�0DUPCFS������

."3,&5�%3*7&/�3&26*3&.&/54�&/(*/&&3*/(�130$&44&4�'03�
40'58"3&�130%6$54���"�3&1035�0/�$633&/5�13"$5*$&4��
	CBTFE�PO�UIF�TBNF�JOUFSWJFX�NBUFSJBM�BT�1BQFS�*

«TB�(��%BIMTUFEU
�-FOB�,BSMTTPO
�+PIBO�/BUU�PDI�%BH
�#K�SO�3FHOFMM
�"OOF
1FSTTPO
1SPDFFEJOHT� PG� UIF� *OUFSOBUJPOBM� 8PSLTIPQ� PO� $054� BOE� 1SPEVDU
4PGUXBSF� 	3&$054���

� .POUFSFZ� #BZ
� $BMJGPSOJB
� 64"
� 4FQUFNCFS
�����



���3FTFBSDI�'PDVT

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU �

�� 3FTFBSDI�'PDVT

5IF�HPBM�PG�UIJT�SFTFBSDI�JT�UP�GJOE�NFBOT�GPS�JNQSPWJOH�UIF�SFRVJSFNFOUT
QSPDFTT� BOE� BDUJWJUJFT� JO�PSEFS� UP� FOIBODF� TPGUXBSF�QSPEVDU�RVBMJUZ� BOE
JODSFBTF� UIF� DPNQFUJUJWF� FEHF� PG� TPGUXBSF� PSHBOJTBUJPOT�� 5IF� NBJO
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32���)PX�DBO�SFRVJSFNFOUT�TFMFDUJPO�RVBMJUZ�BOE�SFMFBTF�QMBOOJOH�CF
BTTFTTFE�BOE�JNQSPWFE 
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5IF�UISFF�SFTFBSDI�RVFTUJPOT�SFQSFTFOU�UISFF�NBJO�QBSUT�PG�UIF�SFTFBSDI
�BT
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�����
��

4PGUXBSF� TZTUFNT� BSF� QSPEVDUT� UIBU� DPOTJTU� PG� CPUI� IBSEXBSF� BOE
TPGUXBSF
�TVDI�BT�FNCFEEFE�QSPEVDUT
�PS�QSPEVDUT�UIBU�BSF�QVSF�TPGUXBSF
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SFRVJSFNFOUT� DIBOHFT� BOE� LFFQJOH� USBDL� PG� JOUFSBDUJPOT� CFUXFFO
SFRVJSFNFOUT�BOE�QSPEVDU�EPDVNFOUBUJPO�
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�BO
PSHBOJTBUJPO�NBZ�OFHPUJBUF�DPOUSBDUT�XJUI�DVTUPNFST�GPS�POF�QSPEVDU�BU�B
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BO�JNQPSUBOU�BDUJWJUZ��"�IJHIMZ�JNQPSUBOU�JTTVF�JT�UP�IBWF�TIPSUFS�UJNF�UP�
NBSLFU�UIBO�UIF�DPNQFUJUPST
�JO�PSEFS�UP�ZJFME�IJHI�NBSLFU�TIBSFT�BOE�CF
TVDDFTTGVM�PO�UIF�NBSLFU��

3FRVJSFNFOUT�BSF�PGUFO�JOWFOUFE�CZ�EFWFMPQFST�PS�FMJDJUFE�GSPN�B�TFU�PG
QPUFOUJBM� DVTUPNFST� TJODF� UIFSF� JT� OP� TJOHMF
� BMNJHIUZ� DVTUPNFS� UP� BTL�
5IJT� NBZ� ZJFME� UPP� NBOZ� SFRVJSFNFOUT� XJUI� SFTQFDU� UP� UIF� BWBJMBCMF
SFTPVSDFT� GPS� POF� SFMFBTF
� BOE� JU� JT� OFDFTTBSZ� UP� NBLF� FTUJNBUJPOT� PG
JNQMFNFOUBUJPO�FGGPSU�BOE�NBSLFU�WBMVF�JO�PSEFS�UP�QSJPSJUJTF�BOE�TFMFDU�B
TFU� UIBU� XJMM� GJU� UIF� NBSLFU� BOE� DPSQPSBUF� TUSBUFHZ�� 3FRVJSFNFOUT� BSF
QSJPSJUJTFE� XJUIJO� UIF� EFWFMPQJOH� PSHBOJTBUJPO� CFGPSF� SFMFBTF� QMBOOJOH

XIJMF� JO� UIF� DVTUPNFS�TQFDJGJD� TJUVBUJPO� UIF� SFRVJSFNFOUT�BSF�OFHPUJBUFE
BOE�DPOUSBDUFE�

��� 3FRVJSFNFOUT�1SJPSJUJTBUJPO

5IF�PCKFDUJWF�PG�SFRVJSFNFOUT�QSJPSJUJTBUJPO�JT�UP�BJE�JO�UIF�SFRVJSFNFOUT
TFMFDUJPO� BOE� SFMFBTF� QMBOOJOH� QSPDFTT� XIFO� B� TFU� PG� SFRVJSFNFOUT� JT
TFMFDUFE�CBTFE�PO�FGGPSU�BOE�WBMVF�FTUJNBUFT��*TTVFT�TVDI�BT�SFRVJSFNFOUT
JOUFSEFQFOEFODJFT�BOE�QSPEVDU�TDPQF�BSF�BMTP�UBLFO�JOUP�BDDPVOU�BOE�UIF
BDUJWJUZ�SFTVMUT�JO�B�TPSUFE�MJTU�PG�SFRVJSFNFOUT��
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5IF�QSJPSJUJTBUJPO�SFRVJSFT�BDDVSBUF�JOQVU�FTUJNBUFT�PG�DPTU�BOE�WBMVF

BOE�NBZ�CF�CBTFE�PO�B�DFSUBJO�QSJPSJUJTBUJPO�UFDIOJRVF��5IFSF�BSF�TFWFSBM
QSJPSJUJTBUJPO� UFDIOJRVFT� UP� DIPPTF� GSPN
� BMUIPVHI� NBOZ� PSHBOJTBUJPOT
TUJMM� VTF� BE� IPD� UFDIOJRVFT� BOE� KVTU� QJDL� B� TFU� UIBU� TFFNT� SFBTPOBCMF
	-VCBST� FU� BM�
� ����
�� .PSF� FMBCPSBUF� UFDIOJRVFT� JOWPMWF� TUSVDUVSFE
TPSUJOH� BMHPSJUINT� PS� QBJS�XJTF� DPNQBSJTPOT� UP� PCUBJO� B� TPSUFE� MJTU� PG
SFRVJSFNFOUT� UP� VTF� GPS� SFMFBTF� QMBOOJOH�� 5IJT� SFRVJSFT� UIF� QSPEVDU
SFRVJSFNFOUT� UP� CF� GBJSMZ� XFMM� BOBMZTFE� BOE� DPNQMFUF� TP� UIBU� UIF
JNQMJDBUJPOT�PG�FBDI�SFRVJSFNFOU�BSF�VOEFSTUPPE�

"� DPNNPO� QSJPSJUJTBUJPO� UFDIOJRVF� JO� JOEVTUSZ� NBZ� CF� OVNFSBM
BTTJHONFOU
�XIFSF�FBDI�SFRVJSFNFOU�SFDFJWFT�B�WBMVF
�GPS�FYBNQMF�JO�UIF
SBOHF�PG���UP����PS�)JHI
�.FEJVN�BOE�-PX��5IFTF�WBMVFT�BSF�DPNQJMFE
BOE�QPJOU�PVU� UIF�NPTU� JNQPSUBOU� SFRVJSFNFOUT��)PXFWFS
� UIJT�LJOE�PG
BCTPMVUF�KVEHFNFOUT�BSF�MFTT�SFMJBCMF�UIBO�SFMBUJWF�KVEHFNFOUT�TVDI�BT�QBJS�
XJTF�DPNQBSJTPOT�	,BSMTTPO�FU�BM�
�����
��"OPUIFS�TUVEZ�CZ�,BSMTTPO�FU�BM�
	����
� FYBNJOFE� EJGGFSFOU� TPSUJOH� BMHPSJUINT� JOWPMWJOH� QBJS�XJTF
DPNQBSJTPOT��5IFTF�UFDIOJRVFT�BSF�SBUIFS�UJNF�DPOTVNJOH�CVU�UFOE�UP�CF
NPSF�BDDVSBUF�UIBO�UFDIOJRVFT�JOWPMWJOH�OVNFSBM�BTTJHONFOU��5IF�TUVEZ
DPODMVEFE�UIBU�UIF�"OBMZUJDBM�)JFSBSDIZ�1SPDFTT�	")1
�	4BBUZ
�����
�XBT
TVQFSJPS�CVU�BMTP�UJNF�DPOTVNJOH��

*O�&YUSFNF�1SPHSBNNJOH� 	#FDL
�����

� B� UFDIOJRVF�DBMMFE�1MBOOJOH
(BNF� JT� VTFE
� XIJDI� JT� CBTFE� PO� DBUFHPSJTBUJPO�� 5IF� SFRVJSFNFOUT� BSF
EJWJEFE�JOUP�UISFF�HSPVQT�DPSSFTQPOEJOH�UP�EJGGFSFOU�EFHSFFT�PG�OFDFTTJUZ
BOE�SJTL��5IFO
�B�TFU�PG�SFRVJSFNFOUT�JT�TFMFDUFE�CBTFE�PO�UIFTF�HSPVQT�BOE
UIF� FTUJNBUFE� JNQMFNFOUBUJPO� FGGPSU��5IJT� UFDIOJRVF� JT� GBTU� BOE� TJNQMF
CVU�EPFT�OPU�IBWF�UIF�CFOFGJUT�PG�SFMBUJWF�KVEHFNFOUT��

5IVT
�UIFSF�BSF�TFWFSBM�UFDIOJRVFT�UIBU�NBZ�TVQQPSU�EFDJTJPO�NBLFST�JO
UIF� SFRVJSFNFOUT� TFMFDUJPO�QSPDFTT
� TPNF�NPSF� FMBCPSBUF� UIBO�PUIFST��"
DPNQBSJTPO�PG�UIF�")1�BOE�UIF�1MBOOJOH�(BNF�JT�QSPWJEFE�JO�1BQFS�7�

��� 3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ

5IF�RVBMJUZ�BOE�TVDDFTT�PG�B�TPGUXBSF�QSPEVDU�PGUFO�EFQFOET�PO�UIF�BCJMJUZ
UP� NBLF� DPSSFDU� EFDJTJPOT� SFHBSEJOH� SFRVJSFNFOUT� TFMFDUJPOT�
3FRVJSFNFOUT�TFMFDUJPO�RVBMJUZ�DBO�CF�EFGJOFE�BT�UIF�BCJMJUZ�UP�QSPWJEF�B
IJHI�RVBMJUZ� TFU� PG� TFMFDUFE� JUFNT
� J�F�� UP� NBLF� DPSSFDU� DIPJDFT�
3FRVJSFNFOUT� TFMFDUJPO� EFDJTJPOT� BSF� B� QBSU� PG� UIF� SFMFBTF� QMBOOJOH
QSPDFTT
� XIJDI� BJNT� BU� EFDJEJOH� UIF� DPOUFOU� PG� UIF� OFYU� SFMFBTF
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	$BSMTIBNSF� �� 3FHOFMM
� ����
�� 3FMFBTF� QMBOT� BSF� PGUFO� SFWJTFE� BOE
DIBOHFE�UISPVHI�PVU�EFWFMPQNFOU�BT�NPSF�LOPXMFEHF�JT�HBJOFE�BCPVU�UIF
NBSLFU�BOE�EFWFMPQNFOU�QSPHSFTT�

5IF�SFRVJSFNFOUT�TFMFDUJPO�EFDJTJPOT�BSF�PGUFO�NBEF�JO�TFWFSBM�TUBHFT�PG
UIF�3&�QSPDFTT��4UBSUJOH�PVU�XJUI�B�MBSHF�TFU�PG�QPUFOUJBM�SFRVJSFNFOUT
�UIF
TFMFDUJPO�CSJOHT� UIF�OVNCFS�EPXO�GPS�FBDI�BDUJWJUZ� JO� UIF� SFRVJSFNFOUT
QSPDFTT
� BT� JMMVTUSBUFE� JO� 'JHVSF� ��� 5IF� EJTDBSEFE� SFRVJSFNFOUT� BSF
UZQJDBMMZ�TUPSFE�JO�B�EBUBCBTF�GPS�JOWFTUJHBUJPO�JO�GVUVSF�SFMFBTFT��%VSJOH
FMJDJUBUJPO
�EFDJTJPOT�DPODFSO�XIJDI�TUBLFIPMEFS�SFQSFTFOUBUJWFT�UP�DPOTVMU
UP� FMJDJU� JEFBT� GPS�OFX� GFBUVSFT��5IFO� UIFSF� JT� PGUFO� B� TDSFFOJOH� BDUJWJUZ
QFSGPSNFE� UP� NBLF� B� GJSTU� RVJDL� BTTFTTNFOU� UP� EFDJEF� XIFUIFS� B
SFRVJSFNFOU� JT� XPSUI� TQFOEJOH� NPSF� UJNF� PO�� 3FRVJSFNFOUT� UIBU� BSF
DMFBSMZ�PVU�PG�UIF�TDPQF�PG�UIF�OFYU�SFMFBTF�BSF�SFKFDUFE�JO�PSEFS�UP�BWPJE�BO
PWFSMPBE� JO� UIF� SFRVJSFNFOUT� SFQPTJUPSZ� 	3FHOFMM� FU� BM�
� ����
�� 5IF
BOBMZTJT� BDUJWJUZ� SFHBSET� JEFOUJGZJOH� SFRVJSFNFOUT� UIBU� BSF� JO� DPOGMJDU� PS
SFRVJSFNFOUT�UIBU�BSF�EVQMJDBUFT�BOE�DBO�CF�EJTDBSEFE�GSPN�UIF�QSPDFTT�
%VSJOH�QSJPSJUJTBUJPO
� SFRVJSFNFOUT�BSF�DPNQBSFE�BOE� KVEHFE�CBTFE�PO

GPS� FYBNQMF
� UIFJS� FTUJNBUFE� DVTUPNFS� WBMVF� BOE� JNQMFNFOUBUJPO� DPTU
	,BSMTTPO� �� 3ZBO
� ����
�� 'JOBMMZ
� UIF� SFRVJSFNFOUT� DBO� CF� SF�BTTFTTFE
EVSJOH�JNQMFNFOUBUJPO�BOE�EFDJTJPOT�SFHBSEJOH�QPTUQPOJOH�PS�SFNPWJOH
SFRVJSFNFOUT� DBO�CF�NBEF�CBTFE�PO� UIF� JOGPSNBUJPO�HBJOFE�EVSJOH� UIF
EFWFMPQNFOU�

��� 1SPKFDU�&WBMVBUJPO

*U�JT�PGUFO�OPU�QPTTJCMF�UP�LOPX�XIFUIFS�PS�OPU�B�QSPEVDU�JT�B�TVDDFTT
�VOUJM
BGUFS�JU�JT�SFMFBTFE�UP�UIF�NBSLFU��5IF�JNQMFNFOUBUJPO�NBZ�IBWF�SFRVJSFE
NPSF� FGGPSU� UIBO� FYQFDUFE� PS� UIF� JODMVEFE� GVODUJPOBMJUZ� NBZ� OPU
DPSSFTQPOE�UP�UIF�DVTUPNFS�OFFET��"GUFS�B�SFMFBTF�JU�JT�WBMVBCMF�UP�DPOEVDU
TPNF� LJOE� PG� QSPKFDU� FWBMVBUJPO� JO� PSEFS� UP� MFBSO� GSPN� NJTUBLFT� BOE
JNQSPWF� UIF� QSPDFTT� CFGPSF� UIF� OFYU� SFMFBTF�� 5IF� FWBMVBUJPO� DBO� CF
QFSGPSNFE� JO� EJGGFSFOU�XBZT
� GPS� FYBNQMF� UISPVHI� B� QPTU�NPSUFN�QSPKFDU

'JHVSF��� 3FRVJSFNFOUT�TFMFDUJPO�EFDJTJPOT�BSF�NBEF�BU�TFWFSBM�QSPDFTT�TUBHFT

 

     &MJDJUBUJPO 4DSFFOJOH "OBMZTJT 1SJPSJUJ�
TBUJPO

*NQMFNFO�
UBUJPO
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FWBMVBUJPO� 	4NJUI
�����
��5IJT� FWBMVBUJPO�PS� SFWJFX� JT�VTVBMMZ� BO�PQFO�
FOEFE�EJTDVTTJPO�PG�UIF�TUSFOHUIT�BOE�XFBLOFTTFT�PG�UIF�QSPKFDU�QMBO�BOE
FYFDVUJPO��4PNFUJNFT�JU�JT�GBDJMJUBUFE�CZ�BO�PVUTJEF�DPOTVMUBOU�PS�TPNFPOF
XJUI� BO� PCKFDUJWF� WJFX� PG� UIF� QSPKFDU�� "U� UIF� FOE� PG� UIF� TFTTJPO
� B
QPTUNPSUFN�SFQPSU�JT�QSFQBSFE�BT�B�GPSNBM�DMPTJOH�PG�UIF�QSPKFDU
�XIJDI�JT
UIFO� VTFE� JO� UIF� QSPKFDU� QMBOOJOH� TUBHF� PG� GVUVSF� QSPKFDUT�� 5IF� QPTU�
NPSUFN� BOBMZTJT� JT� BO� FYDFMMFOU� NFUIPE� GPS� ,OPXMFEHF� .BOBHFNFOU

TJODF� JU� DBQUVSFT� FYQFSJFODF� BOE� JNQSPWFNFOU� TVHHFTUJPOT� GSPN
DPNQMFUFE�QSPKFDUT�	#JSL�FU�BM�
�������3VT���-JOEWBMM
�����
�

"OPUIFS� UZQF� PG� QSPKFDU� FWBMVBUJPO� JT� UIF� QSPKFDU� SFUSPTQFDUJWF� 	,FSUI

����
��)FSF
� UIF� FNQIBTJT� JT� PO� DPOTUBOU� SFGMFDUJPO� BOE� JNQSPWFNFOU

OPU� KVTU� BGUFS� B� QSPKFDU� JT� GJOJTIFE
� CVU� SBUIFS� EVSJOH� UIF� QSPKFDU�� 5IF
FNQIBTJT�JT�PO�TIBSJOH�LOPXMFEHF�BOE�POF�XBZ�JT�UP�TFMFDU
�GPS�FYBNQMF

UISFF�JNQSPWFNFOUT�BOE�GPDVT�PO�UIFN�JO�PSEFS�UP�TIBSF�B�DPNNPO�HPBM
UISPVHIPVU�UIF�PSHBOJTBUJPO�

�� 3FTFBSDI�.FUIPEPMPHZ

5IJT� TFDUJPO� HJWFT� BO� PWFSWJFX� PG� UIF� EJGGFSFOU� SFTFBSDI� TUSBUFHJFT� BOE
BQQSPBDIFT� UIBU� BSF� VTFE� JO� UIF� UIFTJT�� *U� BMTP� EFTDSJCFT� DFSUBJO� WBMJEJUZ
JTTVFT�UIBU�OFFE�UP�CF�DPOTJEFSFE�GPS�FBDI�TUSBUFHZ�

��� 3FTFBSDI�4USBUFHJFT

5IFSF� BSF� UXP� NBJO� BQQSPBDIFT� UP� SFTFBSDI�� UIF� GJYFE� BOE� UIF� GMFYJCMF
EFTJHO� 	3PCTPO
�����
��5IF� GJYFE�EFTJHO
� BMTP� DBMMFE�RVBOUJUBUJWF
� EFBMT
XJUI� EFTJHOT� UIBU� BSF� IJHIMZ� QSF�TQFDJGJFE� BOE� QSFQBSFE�� "� DPODFQUVBM
GSBNFXPSL�PS�UIFPSZ�JT�SFRVJSFE�JO�PSEFS�UP�LOPX�JO�BEWBODF�XIBU�UP�MPPL
GPS�� *U� JT� PGUFO� DPODFSOFE�XJUI� RVBOUJGZJOH� B� SFMBUJPOTIJQ� PS� DPNQBSJOH
UXP�PS�NPSF�HSPVQT�BOE�UIF�SFTVMUT�BSF�PGUFO�QSFTDSJQUJWF
�J�F��JU�TVHHFTUT�B
TPMVUJPO
�NFUIPE�PS�UPPM�UIBU�JT�NPSF�BQQSPQSJBUF�UIBO�PUIFST��

5IF� GMFYJCMF� EFTJHO
� BMTP� DBMMFE� RVBMJUBUJWF
� SFMJFT� PO� RVBMJUBUJWF� EBUB
BOE� SFRVJSF� MFTT� QSF�TQFDJGJDBUJPO��5IF�EFTJHO� JT� JOUFOEFE� UP� FWPMWF� BOE
EFWFMPQ� EVSJOH� UIF� SFTFBSDI� QSPDFTT� BT� UIF� SFTFBSDIFST� HBJO� NPSF
LOPXMFEHF��5IF�GMFYJCMF�EFTJHO�JT�DPODFSOFE�XJUI�TUVEZJOH�PCKFDUT�JO�UIFJS
OBUVSBM�TFUUJOH�BOE�JT�PGUFO�EFTDSJQUJWF
� J�F�� JU�EFTDSJCFT�TPNF�JTTVF�PG�UIF
SFBM�XPSME��2VBMJUBUJWF�EBUB�NBZ�BMTP�JODMVEF�OVNCFST
�CVU�BSF�UP�B�MBSHF
FYUFOU� GPDVTFE� PO� XPSET�� .BOZ� UJNFT
� IPXFWFS
� B� EFTJHO� NBZ� JODMVEF
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CPUI� GJYFE� BOE� GMFYJCMF� NFUIPET� BOE� ZJFME� CPUI� RVBOUJUBUJWF� BOE
RVBMJUBUJWF�EBUB�

5IJT� TFDUJPO� EFTDSJCFT� UISFF� NBKPS� UZQFT� PG� TUSBUFHJFT�� 4VSWFZ
� $BTF
TUVEZ�BOE�&YQFSJNFOU��4VSWFZT� BOE�$BTF� TUVEJFT� DBO�CF�CPUI� GJYFE�BOE
GMFYJCMF
�XIJMF�FYQFSJNFOUT�BSF�UZQJDBMMZ�GJYFE�	8PIMJO�FU�BM�
�����
��1VSF
RVBMJUBUJWF� SFTFBSDI� EFTJHOT� JODMVEF� TUSBUFHJFT� TVDI� BT�(SPVOEFE� UIFPSZ
BOE�&UIOPHSBQIZ
�XIJDI�BSF�OPU�JODMVEFE�JO�UIJT�UIFTJT�CVU�BSF�EFTDSJCFE
CZ�3PCTPO�	����
�

4VSWFZT

4VSWFZT� DBO� CF� CPUI� GMFYJCMF� BOE� GJYFE
� J�F�� JODMVEF� EJGGFSFOU� EFHSFFT� PG
QSF�TQFDJGJDBUJPO�� 4VSWFZT� JT� B� XJEF� UFSN� UIBU� JODMVEFT� FWFSZUIJOH� GSPN
PQFO�FOEFE� JOUFSWJFXT� UP� RVFTUJPOOBJSFT� XJUI� DMPTFE� RVFTUJPOT�� 8IJMF
RVFTUJPOOBJSFT�DBO�SFBDI�B�MBSHF�TFU�PG�QFPQMF�BOE�QSPWJEF�EBUB�UIBU�JT�FBTZ
UP�BOBMZTF
�UIFSF�JT�B�SJTL�PG�MPX�SFTQPOTF�SBUFT�BOE�RVFTUJPOOBJSFT�DBO�CF
QSPOF� UP�NJTVOEFSTUBOEJOHT�� *OUFSWJFXT� IBWF� IJHIFS� SFTQPOTF� SBUFT� BOE
UIF� JOUFSWJFXFS�NBZ� FYQMBJO� BOE� DMBSJGZ� RVFTUJPOT�EVSJOH� UIF� TFTTJPO� UP
BWPJE�NJTVOEFSTUBOEJOHT��)PXFWFS
�UIFSF�BSF�EJTBEWBOUBHFT�TVDI�BT�IJHI
UJNF�DPOTVNQUJPO�BOE�UIBU�UIF�JOUFSWJFXFS�NBZ�JNQPTF�B�CJBT�	3PCTPO

����
�

4VSWFZT� BSF� PGUFO� VTFE� XJUIJO� TPDJBM� TDJFODFT� GPS� PQJOJPO� QPMMT� PS
NBSLFU� SFTFBSDI�� "� SFQSFTFOUBUJWF� TBNQMF� JT� UBLFO� GSPN� UIF� QPQVMBUJPO
VOEFS� TUVEZ
� TP� UIBU� UIF� SFTVMUT� DBO� CF� HFOFSBMJTFE� UP� UIBU� QBSUJDVMBS
QPQVMBUJPO��5IF�QVSQPTF�PG�TVSWFZT�JT�UP�VOEFSTUBOE
�EFTDSJCF
�FYQMBJO�PS
FYQMPSF�UIF�QPQVMBUJPO�	8PIMJO�FU�BM�
�����
�

$BTF�TUVEJFT

"�DBTF�TUVEZ�JT�DPOEVDUFE�UP�JOWFTUJHBUF�B�TJOHMF�DBTF�XJUIJO�B�TQFDJGJD�UJNF
TQBDF�BOE�DBO�CF�FJUIFS�GJYFE�PS�GMFYJCMF��5IF�SFTFBSDIFS�UZQJDBMMZ�DPMMFDUT
EFUBJMFE�JOGPSNBUJPO�PO�POF�TJOHMF�QSPKFDU
�BOE�EJGGFSFOU�EBUB�DPMMFDUJPO
QSPDFEVSFT�NBZ�CF�BQQMJFE��$BTF�TUVEJFT�EJGGFS�GSPN�FYQFSJNFOUT�JO�UIBU
UIF�WBSJBCMFT�BSF�OPU�CFJOH�NBOJQVMBUFE
�J�F��UIF�DBTF�TUVEZ�TBNQMFT�GSPN
WBSJBCMFT�SFQSFTFOUJOH�UIF�UZQJDBM�TJUVBUJPO��"�DBTF�TUVEZ�JT�FBTJFS�UP�QMBO
UIBO�BO�FYQFSJNFOU
�CVU�JU�JT�BMTP�NPSF�EJGGJDVMU�UP�JOUFSQSFU�BOE�HFOFSBMJTF
UP�PUIFS�TJUVBUJPOT�	8PIMJO�FU�BM�
�����
�
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&YQFSJNFOUT

&YQFSJNFOUT�BSF�VTFE�XIFO�XF�XBOU�DPOUSPM�PWFS�UIF�TJUVBUJPO�BOE�XBOU
UP�NBOJQVMBUF� UIF�CFIBWJPVS��3FTVMUT�BSF�PGUFO� SFQPSUFE�BT� BWFSBHFT� BOE
QSPQPSUJPOT
� UIVT� JU� JT� B� RVBOUJUBUJWF� EFTJHO��&YQFSJNFOUT� JOWPMWF�NPSF
UIBO� POF� USFBUNFOU� UP� DPNQBSF� UIF� PVUDPNFT� BOE� FOBCMF� TUBUJTUJDBM
BOBMZTJT�� "T� PUIFS� GJYFE� EFTJHOT
� UIF� FYQFSJNFOU� JT� UIFPSZ�ESJWFO� BOE
SFRVJSFT�B�TVCTUBOUJBM�BNPVOU�PG�DPODFQUVBM�VOEFSTUBOEJOH�GSPN�UIF�TUBSU
	3PCTPO
�����
�

5IF� EFTJHO� PG� BO� FYQFSJNFOU� TIPVME� CF� NBEF� TP� UIBU� UIF� PCKFDUT
JOWPMWFE� SFQSFTFOU� BMM� UIF� NFUIPET� PS� UPPMT� XF� BSF� JOUFSFTUFE� JO�� 5IF
TUSFOHUI�PG�BO�FYQFSJNFOU�JT�UIBU�XF�DBO�JOWFTUJHBUF�JO�XIJDI�TJUVBUJPO�UIF
DMBJNT�BSF�USVF�BOE�UIFZ�QSPWJEF�B�DPOUFYU� JO�XIJDI�DFSUBJO�NFUIPET�PS
UPPMT�BSF�SFDPNNFOEFE�GPS�VTF�	8PIMJO�FU�BM�
�����
�

��� 7BMJEJUZ

"MM�SFTFBSDI�EFTJHOT�BOE�TUSBUFHJFT�IBWF�DFSUBJO�WBMJEJUZ�JTTVFT�UIBU�OFFE�UP
CF� DPOTJEFSFE�� *O� GJYFE� EFTJHOT� UIFSF� BSF� NBJOMZ� GPVS� UZQFT� PG� WBMJEJUZ
UISFBUT� UIBU� OFFE� UP� CF� DPOTJEFSFE�� DPODMVTJPO
� JOUFSOBM
� DPOTUSVDU� BOE
FYUFSOBM� WBMJEJUZ�� *O� GMFYJCMF� EFTJHOT� UIFSF� JT� B� EJGGFSFOU� TFU� PG� WBMJEJUZ
JTTVFT
� XIJDI� SFHBSET� EFTDSJQUJPO
� JOUFSQSFUBUJPO� BOE� UIFPSZ� 	3PCTPO

����
�� *O� BEEJUJPO� UP� UIFTF
� UIFSF� BSF� NBUUFST� PG� SFTQPOEFOU� BOE
SFTFBSDIFS�CJBT
� JO�XIJDI�QFPQMF�JOWPMWFE�JO�UIF�SFTFBSDI
�EFMJCFSBUFMZ�PS
OPU
�BGGFDU�UIF�SFTVMUT��

7BMJEJUZ�JO�GJYFE�EFTJHOT

4PNF� PG� UIF� WBMJEJUZ� QSPCMFNT� FODPVOUFSFE� JO� GJYFE� EFTJHOT� BSF� CSJFGMZ
EFTDSJCFE� IFSF
� XIJMF� NPSF� UIPSPVHI� QSFTFOUBUJPOT� BSF� BWBJMBCMF� JO
	3PCTPO
�������8PIMJO�FU�BM�
�����
�

�� $PODMVTJPO�WBMJEJUZ� JT�DPODFSOFE�XJUI�UIF�SFMBUJPOTIJQ�CFUXFFO�UIF
USFBUNFOU�BOE�UIF�PVUDPNF��8F�XBOU�UP�NBLF�TVSF�UIBU�UIFSF�JT�B
TUBUJTUJDBM�SFMBUJPOTIJQ
�J�F�XJUI�B�HJWFO�TJHOJGJDBODF�

�� *OUFSOBM� WBMJEJUZ� JT� OFFEFE� UP� NBLF� TVSF� UIBU� UIF� SFMBUJPOTIJQ
CFUXFFO�UIF�USFBUNFOU�BOE�PVUDPNF�JT�B�DBVTBM�SFMBUJPOTIJQ
�J�F��UIBU
UIF�USFBUNFOU�BDUVBMMZ�DBVTFE�UIF�SFTVMU�



���3FTFBSDI�DMBTTJGJDBUJPO

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

�� $POTUSVDU�WBMJEJUZ�JT�DPODFSOFE�XJUI�UIF�SFMBUJPO�CFUXFFO�UIF�UIFPSZ
BOE� UIF� PCTFSWBUJPO� BOE� SFGFST� UP� UIF� FYUFOU� UP� XIJDI� UIF
FYQFSJNFOU�TFUUJOH�BDUVBMMZ�SFGMFDUT�UIF�DPOTUSVDU�VOEFS�TUVEZ��6TJOH
NVMUJQMF� TUSBUFHJFT� UP� NFBTVSF� UIF� TBNF� UIJOH� NBZ� JNQSPWF� UIF
DPOTUSVDU� WBMJEJUZ� BOE� FOTVSF� UIBU� UIF� SFTVMU� JT� BO� FGGFDU� PG� UIF
USFBUNFOU�

�� &YUFSOBM� WBMJEJUZ� SFHBSET� HFOFSBMJTBUJPO�� *G� UIFSF� JT� B� DBVTBM
SFMBUJPOTIJQ� CFUXFFO� UIF� DBVTF� BOE� FGGFDU
� DBO� UIF� SFTVMU� CF
HFOFSBMJTFE�PVUTJEF�UIF�DPOUFYU�PG�PVS�TUVEZ 

7BMJEJUZ�JO�GMFYJCMF�EFTJHOT

5IF� UISFF�NBJO� WBMJEJUZ� JTTVFT� JO� GMFYJCMF� EFTJHOT� BSF� EFTDSJCFE� IFSF�� "
NPSF�EFUBJMFE�QSFTFOUBUJPO�JT�BWBJMBCMF�JO�3PCTPO�	����
�

�� %FTDSJQUJPO�JT�SFHBSEJOH�UIF�BDDVSBDZ�BOE�DPNQMFUFOFTT�PG�UIF�EBUB�
5IVT
�JG�JOUFSWJFXT�PDDVS�UIFZ�TIPVME�CF�BVEJP�UBQFE�BOE�QPTTJCMZ
USBOTDSJCFE�JO�PSEFS�UP�LFFQ�BMM�EBUB�GPS�SFGFSFODF�BOE�BOBMZTJT��

�� *OUFSQSFUBUJPO� JNQMJFT� UIBU� GSBNFXPSLT� BOE� UIFPSJFT� TIBMM� FNFSHF
GSPN� UIF� LOPXMFEHF� HBJOFE� EVSJOH� UIF� SFTFBSDI
� JOTUFBE� PG� CFJOH
QSFEFUFSNJOFE�BOE�UIVT�CJBTFE��5IJT�JT�QSFWFOUFE�CZ�BOBMZTJOH�BOE
EFNPOTUSBUJOH�IPX�UIF�JOUFSQSFUBUJPO�XBT�SFBDIFE�

�� 5IFPSZ�JT�DMPTFMZ�SFMBUFE�UP�JOUFSQSFUBUJPO
�CVU�SFHBSET�UIF�UISFBU�PG
OPU� DPOTJEFSJOH� BMUFSOBUJWF� FYQMBOBUJPOT�PG� UIF� QIFOPNFOB� VOEFS
TUVEZ��5IJT�JT�DPOGSPOUFE�CZ�DPOUJOVPVTMZ�SFWJTJOH�BOE�SFGJOJOH�UIF
UIFPSZ�VOUJM�JU�BDDPVOUT�GPS�BMM�LOPXO�DBTFT�

�� 3FTFBSDI�DMBTTJGJDBUJPO

5IJT�TFDUJPO�QSFTFOUT�IPX�UIF�SFTFBSDI�RVFTUJPOT�BOE�UIF�SFTFBSDI�EFTJHOT
EFTDSJCFE�FBSMJFS�BSF�SFQSFTFOUFE�JO�UIF�EJGGFSFOU�QBQFST
�TFF�5BCMF����*U�BMTP
EFQJDUT�UIF�TQFDJGJD�WBMJEJUZ�NFBTVSFT�UBLFO�JO�FBDI�TUVEZ�



*OUSPEVDUJPO

�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

��� 32����8IJDI�BSF�UIF�3&�DIBMMFOHFT�UIBU�OFFE�GVSUIFS�

JOWFTUJHBUJPO 

5IF� GJSTU� SFTFBSDI� RVFTUJPO� XBT� JOWFTUJHBUFE� CZ� DPOEVDUJOH� B� GMFYJCMF
TVSWFZ� BU� GJWF� EJGGFSFOU� 4XFEJTI� DPNQBOJFT� JOWPMWFE� JO� NBSLFU�ESJWFO
EFWFMPQNFOU�� 4FWFO� SFTQPOEFOUT� QBSUJDJQBUFE� JO� JOUFSWJFXT
�XIJDI�XFSF
SFDPSEFE�BOE� MBUFS� USBOTDSJCFE�BOE�BOBMZTFE��5IF� JOUFSWJFXT�XFSF�PQFO�
FOEFE�BOE�IBE�B�GMFYJCMF�TUSVDUVSF
�BOE�UPPL�EJGGFSFOU�TIBQF�EFQFOEJOH�PO
UIF�SFTQPOEFOUT��

5IF�EBUB�XBT�TUPSFE�CPUI�PO�UBQF�BOE�BT�QSJOUFE�USBOTDSJQUJPOT�JO�PSEFS
UP�LFFQ�EBUB�DPNQMFUF�BOE�BDDVSBUF��5IVT
�UIF�EFTDSJQUJPO�WBMJEJUZ�JT�UBLFO
JOUP�DPOTJEFSBUJPO��*O�NPTU�DBTFT�UXP�UP�UISFF�SFTFBSDIFST�DPOEVDUFE�UIF
JOUFSWJFXT�BOE�OPUFT�XFSF� UBLFO�EVSJOH�UIF� JOUFSWJFXT��%VSJOH�BOBMZTJT

UISFF� SFTFBSDIFST�XJUI�EJGGFSFOU� SFTFBSDI� JOUFSFTUT� EVH� JOUP� UIF�EBUB� BOE
NBEF� EJGGFSFOU� DPODMVTJPOT� UIBU� XFSF� MBUFS� EJTDVTTFE�� 4VDI� EJTDVTTJPOT
GSPN�EJGGFSFOU� BOHMFT�IFMQ� UP�FOTVSF� UIBU� DPODMVTJPOT�XFSF�OPU� FNFSHFE
UISPVHI�QSFKVEJDFT
�CVU�UISPVHI�UIF�LOPXMFEHF�HBJOFE�EVSJOH�UIF�TUVEZ�
5IFSFCZ
�XF�CFMJFWF�UIBU�UIF�JOUFSQSFUBUJPO�WBMJEJUZ�JT�SFHBSEFE�

5IF�GJWF�DPNQBOJFT�XFSF�PG�EJGGFSFOU�TJ[F�BOE�BHF
�BOE�GSPN�EJGGFSFOU
CVTJOFTT� BSFBT
� BOE� BU� UXP�PG� UIF� DPNQBOJFT
� JOUFSWJFXT�XFSF�IFME�XJUI
UXP� QFPQMF� JO� EJGGFSFOU� PSHBOJTBUJPOBM� QPTJUJPOT�� *O� UIBU� NBOOFS
� XF
CFMJFWF�UIBU�UIF�HBJOFE�LOPXMFEHF�JT�NVMUJGBDFUFE�BOE�UIF�SFTVMUT�SFGMFDU�B
CSPBE� JNBHF� PG� UIF� SFBMJUZ�� 5IF� TFMFDUJPO� PG� DPNQBOJFT� GSPN� EJGGFSFOU
DBUFHPSJFT�PG�BHF
�TJ[F�BOE�CVTJOFTT�XFSF�NBEF�XJUI�UIF� JOUFOU�UP�SFHBSE
UIFPSZ�WBMJEJUZ�

4JODF� UIF� TUVEZ� JT� CBTFE� PO� B� GMFYJCMF� EFTJHO� XF� EP� OPU� JOUFOE� UP
HFOFSBMJTF�UIF�SFTVMUT�UP�B�MBSHFS�QPQVMBUJPO��5IF�JOUFOUJPO�XJUI�UIF�TVSWFZ

5BCMF����Research classification

3FTFBSDI�
2VFTUJPO

3FTFBSDI�
4USBUFHZ

3FTFBSDI�
%FTJHO 1BQFS

32� 4VSWFZ 'MFYJCMF� 1BQFS�*

32� $BTF�TUVEZ 'JYFE 1BQFS�**

4VSWFZ 'JYFE 1BQFS�***

32� $BTF�TUVEZ� 'MFYJCMF 1BQFS�*7

&YQFSJNFOU� 'JYFE� 1BQFS�7



���3FTFBSDI�DMBTTJGJDBUJPO

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

XBT�UP�HBJO�VOEFSTUBOEJOH�PG�3&�JO�PSEFS�UP�GPSNVMBUF�EJGGFSFOU�SFTFBSDI
IZQPUIFTFT
�XIJDI�XFSF�UIFO�GVSUIFS�JOWFTUJHBUFE�JO�PUIFS�SFTFBSDI�TUVEJFT�

��� 32����$BO�XF�VTF�QSPDFTT�NPEFMMJOH�UP�WJTVBMJTF�BOE�

DPNNVOJDBUF�3&�QSPDFTT�CFIBWJPVS 

5IF� TFDPOE� RVFTUJPO� SFHBSET� QSPDFTT� JTTVFT� TVDI� BT� QSPEVDU� RVBMJUZ

QSPDFTT�DBQBDJUZ�BOE�QSPKFDU�MFBE�UJNF
�BOE�XBT�GJSTU�JOWFTUJHBUFE�JO�B�DBTF
TUVEZ� XIFSF� XF� VTFE� TJNVMBUJPO� BT� B� NFBOT� GPS� WJTVBMJTBUJPO�� 5IF
NPEFMMJOH�BOE�TJNVMBUJPO�XBT�SBUIFS�GJYFE�JO�JUT�OBUVSF�TJODF�JU�SFRVJSFE�B
MPU�PG�CBDLHSPVOE�LOPXMFEHF�BOE�QSFQBSBUJPO��

5IF�NBJO�WBMJEJUZ�NBUUFS�JO�DBTF�TUVEJFT�JT�FYUFSOBM�WBMJEJUZ��*O�UIJT�DBTF

UIF� TJNVMBUJPO�NPEFM� BOE� UIF� GBDUPST� JODMVEFE� JO� UIF�NPEFM� BSF� SBUIFS
HFOFSBM
�BOE�DBO�QSPCBCMZ�CF�VTFE�CZ�PUIFS�PSHBOJTBUJPOT��)PXFWFS
� UIF
NPEFM� NBZ� OFFE� TPNF� BEBQUBUJPO� JO� PSEFS� UP� CF� DBMJCSBUFE� UP� PUIFS
TQFDJGJD� DBTFT�� 5IF� TUVEZ� EJE� OPU� JOWPMWF� BOZ� LJOE� PG� USFBUNFOU� 	GPS
FYBNQMF� JOUSPEVDUJPO� PG� B� NFUIPE� PS� UPPM
� BOE� UIFSFGPSF� UIFSF� BSF� OP
UISFBUT�UP�JOUFSOBM�WBMJEJUZ��

4FDPOEMZ
�BO�BOBMZUJDBM�NPEFM�XBT�CVJMU
� JMMVTUSBUJOH�UIF�SFRVJSFNFOUT
TFMFDUJPO�QSPDFTT��5IF�NPEFM�UBLFT�EJGGFSFOU� JTTVFT�JOUP�BDDPVOU
�TVDI�BT
TFMFDUJPO�RVBMJUZ� JO� EJGGFSFOU� QIBTFT
�XPSL� DBQBDJUZ
� UJNF�UP�NBSLFU� BOE
GJOBM�QSPEVDU�RVBMJUZ��5IF�BOBMZUJDBM�NPEFM�XBT�WBMJEBUFE�JO�B�TVSWFZ
� JO
XIJDI� B� RVFTUJPOOBJSF� XBT� GJMMFE� PVU� CZ� TFWFSBM� QSBDUJUJPOFST
� TVDI� BT
QSPEVDU�NBOBHFST�BOE�SFRVJSFNFOUT�FOHJOFFST�

5IF� NBJO� WBMJEJUZ� JTTVFT� JO� GJYFE� TVSWFZT� JT� DPOTUSVDU� WBMJEJUZ� BOE
FYUFSOBM�WBMJEJUZ�� *G� UIF�RVFTUJPOT�JO�UIF�RVFTUJPOOBJSF�BSF�NJTJOUFSQSFUFE
PS� OPU� VOEFSTUPPE� CZ� UIF� SFTQPOEFOUT
� UIF� DPOTUSVDU� WBMJEJUZ� JT
DIBMMFOHFE��*O�UIJT�DBTF
�UIF�RVFTUJPOOBJSF�JODMVEFE�NPSF�RVFTUJPOT�UIBO
QBSBNFUFST
�BOE�UIFSFGPSF�JU�XBT�QPTTJCMF�UP�DIFDL�JG�UIF�QBSBNFUFST�XFSF
DPOTJTUFOUMZ�FTUJNBUFE��5IVT
�XF�CFMJFWF�UIBU�UIF�BOTXFST�PG�UIF�DPOTJTUFOU
SFTQPOEFOUT� SFGMFDU� UIF� RVFTUJPOT� UIBU� XFSF� BTLFE�� &YUFSOBM� WBMJEJUZ� JT
QSPCMFNBUJD�TJODF�JU�JT�JNQPTTJCMF�UP�BTL�UIF�XIPMF�QPQVMBUJPO
�BOE�UIVT
UIF�TBNQMF�NJHIU�OPU�CF�SFQSFTFOUBUJWF��*O�UIJT�DBTF
�XF�VTFE�B�DPOWFOJFOU
TBNQMF�	3PCTPO�����
�IFODF�UIF�SFTVMU�NBZ�OPU�CF�QPTTJCMF�UP�HFOFSBMJTF
UP�B�MBSHFS�QPQVMBUJPO��)PXFWFS
�UIF�JOUFOUJPO�XBT�UP�WBMJEBUF�UIF�NPEFM
BOE�OPU�UP�NBLF�HFOFSBMJTFE�DPODMVTJPOT��



*OUSPEVDUJPO

�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

��� 32����)PX�DBO�SFRVJSFNFOUT�TFMFDUJPO�RVBMJUZ�BOE�

SFMFBTF�QMBOOJOH�CF�BTTFTTFE�BOE�JNQSPWFE 

5IF�UIJSE�SFTFBSDI�RVFTUJPO�XBT�JOWFTUJHBUFE�JO�UXP�EJGGFSFOU�TUVEJFT��'JSTU
B� DBTF� TUVEZ� XBT� DPOEVDUFE
� XIJDI� XBT� SBUIFS� GMFYJCMF� BOE� UPPL� QMBDF
EVSJOH�B�POF�EBZ�TFTTJPO��"�QPTU�SFMFBTF�BOBMZTJT�NFUIPE
�DBMMFE�1"34&2

XBT�BQQMJFE�BOE� JU�XBT� FMBCPSBUFE� JO�DPPQFSBUJPO�XJUI� UIF�QBSUJDJQBUJOH
PSHBOJTBUJPO��5IF�SFTVMUT�XFSF�DPNQJMFE�BOE�BOBMZTFE�BGUFSXBSET��

*O�GMFYJCMF�DBTF�TUVEJFT
�UIFSF�BSF�NBJOMZ�UIF�TBNF�WBMJEJUZ�JTTVFT�BT�JO
GMFYJCMF� TVSWFZT��)PXFWFS
� TJODF� JU� SFHBSET� POF� TJOHMF� DBTF� UIF� UISFBU� UP
UIFPSZ�WBMJEJUZ�JT�IBOEMFE�CZ�DSFBUJOH�BMUFSOBUJWF�FYQMBOBUJPOT�XJUIJO�UIBU
DBTF
�GPS�FYBNQMF�CZ�BTLJOH�EJGGFSFOU�QFSTPOT�XJUIJO�POF�PSHBOJTBUJPO��*O
UIJT� DBTF
� UISFF� TUBGG�NFNCFST� GSPN� UIF� TNBMM� PSHBOJTBUJPO�QBSUJDJQBUFE

POF� NBSLFUJOH� QFSTPO� BOE� UXP� EFWFMPQFST�� "VEJP�UBQJOH� UIF� POF�EBZ
DPOWFSTBUJPO�XPVME�IBWF�CFFO�JNQSBDUJDBM�BT�B�NFBOT�GPS�EBUB�DPMMFDUJPO

BOE�JOTUFBE�FYUFOTJWF�OPUFT�XFSF�UBLFO�UP�SFHBSE�EFTDSJQUJPO�WBMJEJUZ��

5IFO�UIF�RVFTUJPO�XBT�FYBNJOFE�JO�B�DPOUSPMMFE�FYQFSJNFOU�XIFSF���
BDBEFNJDT� QBSUJDJQBUFE� JO� B� DPNQBSJTPO� PG� SFRVJSFNFOUT� QSJPSJUJTBUJPO
UFDIOJRVFT��5IF�EFTJHO�XBT�GJYFE
�J�F��QSFQBSFE�BOE�XFMM�EFGJOFE�BOE�UIF
FYQFSJNFOU� JUTFMG� XBT� DPOEVDUFE� EVSJOH� B� IBMG�EBZ� TFTTJPO� BOE� XBT
GPMMPXFE�CZ�TFWFSBM�EBZT�PG�BOBMZTJT��

&YQFSJNFOUT�BSF� GJYFE�JO�OBUVSF�BOE�BQQMJFT�UP�BMM� GPVS�WBMJEJUZ�JTTVFT
FBSMJFS�� *OUFSOBM� WBMJEJUZ� JT� DPOTJEFSFE� CZ� JTPMBUJOH� UIF� USFBUNFOU� GSPN
PUIFS�JOGMVFODJOH�GBDUPST�UP�FOTVSF�UIBU�UIF�PVUDPNF�JT�BDUVBMMZ�DBVTFE�CZ
UIF�USFBUNFOU��"�UZQJDBM�FYBNQMF�PG�UISFBUT�UP�JOUFSOBM�WBMJEJUZ�JT�UIBU�UIF
HSPVQT� HJWFO�EJGGFSFOU� USFBUNFOUT� BMSFBEZ�EJGGFS� GSPN�FBDI�PUIFS� JO�POF
XBZ�PS�BOPUIFS��5IJT�XBT� SFHBSEFE�CZ� TBNQMJOH� UIF� TVCKFDUT�CBTFE�PO�B
QSF�UFTU�TP�UIBU�UIF�HSPVQT��DIBSBDUFSJTUJDT�XFSF�BT�TJNJMBS�BT�QPTTJCMF�BOE
BEEJUJPOBMMZ�UIF�TVCKFDUT�XFSF�HJWFO�USFBUNFOU�JO�EJGGFSFOU�PSEFST��

$PODMVTJPO�WBMJEJUZ�XBT�SFHBSEFE�CZ�DPOEVDUJOH�IZQPUIFTJT�UFTUT�XIFO
QPTTJCMF� BOE� JOEJDBUFT� TJHOJGJDBODF� PG� UIF� SFTVMUT�� 5IF� FYQFSJNFOU� XBT
QFSGPSNFE�XJUI�B�SBUIFS�TNBMM�BOE�TQFDJGJD�TFU�PG�TVCKFDUT
�IFODF�UIFSF�JT�B
UISFBU�UP�FYUFSOBM�WBMJEJUZ��)PXFWFS
�XF�CFMJFWF�UIBU�UIF�TVCKFDUT��	JO�UIJT
DBTF�NBJOMZ�1I�%�TUVEFOUT
�WJFXT�BSF�SBUIFS�TJNJMBS�UP�UIF�QSBDUJUJPOFST�
XIP�BSF�JOUFOEFE�UP�VTF�UIF�UFDIOJRVFT�FYBNJOFE�JO�UIF�FYQFSJNFOU�	)�TU
FU�BM�
�����
�



���3FTFBSDI�3FTVMUT

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

�� 3FTFBSDI�3FTVMUT

5IJT� UIFTJT� VTFT� TFWFSBM� SFTFBSDI� TUSBUFHJFT� UP� JOWFTUJHBUF� BOE� TPMWF
RVFTUJPOT�SFHBSEJOH�SFRVJSFNFOUT�TFMFDUJPO�RVBMJUZ��B�TVSWFZ
�BO�BOBMZUJDBM
NPEFM
� B� TJNVMBUJPO� TUVEZ
� B� QSPQPTFE� FWBMVBUJPO� NFUIPE� BOE� BO
FYQFSJNFOU�� *O� UIJT� TFDUJPO
� UIF�NBJO�SFTFBSDI�SFTVMUT� BOE�DPOUSJCVUJPOT
BSF�TVNNBSJTFE�BOE�QMBOT�GPS�GVSUIFS�XPSL�BSF�EFTDSJCFE�

��� .BJO�$POUSJCVUJPOT

5IF� SFTFBSDI� QSFTFOUFE� IFSF� IBT� MFBE� UP� UIF� DPODMVTJPO� UIBU� NBOZ
PSHBOJTBUJPOT�GJOE�3&�EJGGJDVMU��"NPOH�UIF�JTTVFT�UIBU�XFSF�EJTDPWFSFE�JO
UIF� TVSWFZ� 	1BQFS� *
� UIF� NPTU� JOUFSFTUJOH� POFT� SFHBSE� DPNNVOJDBUJPO
QSPCMFNT
�EJGGJDVMUJFT�XJUI�EFDJTJPO�NBLJOH
�BOE�MBDL�PG�SFGMFDUJPO�EVF�UP
UJNF�QSFTTVSF��)PXFWFS
�UIFTF�BSF�OPU�TQFDJGJD�UP�3&�CVU�UIF�DPOUSJCVUJPOT
UIBU� BSF� QSFTFOUFE� IFSF� BJN� BU� SFEVDJOH� UIFTF� QSPCMFNT� XJUI� BO� 3&
QFSTQFDUJWF��

$PNNVOJDBUJPO� QSPCMFNT� NBZ� CF� EFDSFBTFE� CZ� VTJOH� NPEFMT� UP
SFBTPO�BCPVU�3&�JTTVFT�BOE�USZ�PVU�EJGGFSFOU�QPTTJCMF�TPMVUJPOT�JO�PSEFS�UP
DPNF� UP�BO�BHSFFNFOU��4VDI�NPEFMT� BSF�QSFTFOUFE� JO�1BQFST� **�BOE� ***�
.BLJOH� BQQSPQSJBUF� EFDJTJPOT� SFHBSEJOH
� GPS� FYBNQMF
� SFMFBTF� QMBOT

SFRVJSFT�HPPE�FTUJNBUJPO�TLJMMT�BOE�EPNBJO�LOPXMFEHF�CVU�BMTP�UFDIOJRVFT
UP�BJE�JO�UIF�TFMFDUJPO�PG�SFRVJSFNFOUT��5XP�TVDI�UFDIOJRVFT�BSF�DPNQBSFE
JO�1BQFS�7��1SPKFDU�NBOBHFNFOU�MJUFSBUVSF�PGUFO�TUSFTTFT�UIF�JNQPSUBODF�PG
SFGMFDUJPO� PG� QSJPS�XPSL� JO� PSEFS� UP� MFBSO� GPS� UIF� GVUVSF��)PXFWFS
� GFX
PSHBOJTBUJPOT� BDUVBMMZ� QFSGPSN� TVDI� QPTU�NPSUFN� BOBMZTFT�� 1BQFS� *7
QSPQPTFT� TVDI� BO� BOBMZTJT� BJNJOH� BU� SFGMFDUJOH� PO� UIF� SFRVJSFNFOUT
EFDJTJPOT�NBEF�EVSJOH�QSJPS�SFMFBTFT��

5IJT� SFTFBSDI� DBO� IPQFGVMMZ� IFMQ� PSHBOJTBUJPOT� JNQSPWF� UIFJS
DPNNVOJDBUJPO� BOE�EFDJTJPO�NBLJOH�XJUI� UIF� HPBM� UP� JODSFBTF�QSPEVDU
RVBMJUZ��

3FQPSU�PO�DVSSFOU�3&�DIBMMFOHFT�	32��


5IF�GJSTU�SFTFBSDI�DPOUSJCVUJPO�JT�UIF�JOEVTUSJBM�TVSWFZ�DPOEVDUFE�BU�GJWF
4XFEJTI� TPGUXBSF�EFWFMPQJOH� DPNQBOJFT
�XIJDI� JT� EFTDSJCFE� JO� 1BQFS� *�
5IF�TVSWFZ�HBWF�JOTJHIUT�JOUP�IPX�SFRVJSFNFOUT�FOHJOFFSJOH�JT�IBOEMFE�JO
UIF� TUVEJFE� PSHBOJTBUJPOT
� BOE� UIF� DIBMMFOHFT� UIFZ� GBDF�� *U� HFOFSBUFE
SFTFBSDI�RVFTUJPOT�BOE�MBJE�UIF�GPVOEBUJPO�GPS�UIF�TUVEJFT�UIBU�GPMMPXFE�
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5IF� TVSWFZ� QSFTFOUT� UZQJDBM� DIBMMFOHFT� NBOBHFE� CZ� NBSLFU�ESJWFO
TPGUXBSF�PSHBOJTBUJPOT�BOE�DBO�CF�VTFE�CZ�PUIFS�PSHBOJTBUJPOT�UP�SFWJFX

BOE�BWPJE
� UIF� USBQT� UIBU� UIF� TVSWFZFE�PSHBOJTBUJPOT�IBWF� GBMMFO� JOUP�� *U
BMTP� QSPWJEFT� UIF� GPVOEBUJPO� GPS� DPOEVDUJOH� B� MBSHFS� TVSWFZ� PG
SFRVJSFNFOUT�DIBMMFOHFT�JO�TPGUXBSF�PSHBOJTBUJPOT�

4PNF�PG� UIF� DIBMMFOHFT� UIBU�XFSF� FODPVOUFSFE�BSF� TQFDJBM� UP�NBSLFU�
ESJWFO�PSHBOJTBUJPOT
�GPS�FYBNQMF�UIBU�UIF�SFRVJSFNFOUT�DIBOHF�DPOTUBOUMZ
EVSJOH�EFWFMPQNFOU�EVF�UP�NBSLFU�GMVDUVBUJPOT��"�UVSCVMFOU�NBSLFU�BMTP
GPSDFT�OFX�EFNBOET�PO�UIF�SFRVJSFNFOUT�TQFDJGJDBUJPO��*U�DBO�OP�MPOHFS�CF
B� QSF�EFGJOFE� EPDVNFOU
� CVU� IBT� UP� CF� GMFYJCMF� UP� DPQF� XJUI� DPOTUBOU
DIBOHFT��"OPUIFS�DIBMMFOHF�BQQFBST�XIFO�NPSF�SFRVJSFNFOUT�UIBO�DBO�CF
NBOBHFE�BSF�QSPQPTFE�UP�UIF�PSHBOJTBUJPO
�TJODF�JU�DSFBUFT�BO�PWFSMPBE�JO
UIF� SFRVJSFNFOUT� SFQPTJUPSZ�� 5IFTF� DIBMMFOHFT� QSPCBCMZ� PSJHJOBUFT� GSPN
UIF�GMFYJCMF�BOE�DPNQMFY�OBUVSF�PG�TPGUXBSF��

0UIFS�DIBMMFOHFT�BSF�NPSF�VCJRVJUPVT�BOE�BMTP�GBDFE�CZ�PSHBOJTBUJPOT
UIBU� EFWFMPQ� QIZTJDBM� QSPEVDUT�� 5IFTF� DIBMMFOHFT� JODMVEF� GPS� FYBNQMF
MBDLJOH� DPNNVOJDBUJPO� CFUXFFO� EFQBSUNFOUT
� XIJDI� NBZ� DBVTF
SFRVJSFNFOUT� UP� CF� NJTVOEFSTUPPE�� 5IFSF� JT� BMTP� B� DPOTUBOU� USBEF�PGG
CFUXFFO� DPTU� BOE� WBMVF� BOE� CFUXFFO� SFRVJSFNFOUT� UIBU� DPSSFTQPOE� UP
QFSDFJWFE�VTFS�OFFET�BOE�SFRVJSFNFOUT�UIBU�BSF�JOWFOUJWF�BOE�UFDIOPMPHZ�
ESJWFO�	6MSJDI���&QQJOHFS
�����
��

.PEFMMJOH�BOE�WJTVBMJTBUJPO�PG�GBDUPST�UIBU�BGGFDU�RVBMJUZ
�DBQBDJUZ�BOE�

MFBE�UJNF�	32��


5IF�TFDPOE�DPOUSJCVUJPO�JT�EFTDSJCFE�JO�UXP�QBQFST��1BQFS�**�EFTDSJCFT�B
TJNVMBUJPO� NPEFM� UIBU� XBT� CVJMU� JO� B� DBTF� TUVEZ� BU� B� MBSHF� 4XFEJTI
DPNQBOZ�� *U� JMMVTUSBUFT� UIF� SFMBUJPOTIJQ� CFUXFFO� EJGGFSFOU� GBDUPST� UIBU
BGGFDUT� UIF� QSPKFDU� MFBE� UJNF� BOE� QSPEVDU� RVBMJUZ�� *U� BMTP� EFTDSJCFT� B
SFMBUJPOTIJQ� CFUXFFO� UIF� SFRVJSFNFOUT� QIBTF� BOE� UIF� UFTU� QIBTF�� *U� DBO
IFMQ�QSPKFDU�NBOBHFST�JO�QSPKFDU�QMBOOJOH�BOE�BMMPDBUJPO�PG�SFTPVSDFT�UP
EJGGFSFOU�EFWFMPQNFOU�BDUJWJUJFT�BOE�BDU�BT�B�GPVOEBUJPO�GPS�EJTDVTTJPO��*U
XPVME�CF�QPTTJCMF� UP�BEBQU� UIF� TJNVMBUJPO�NPEFM�UP�PUIFS�PSHBOJTBUJPOT
VTJOH�PSHBOJTBUJPOBM�TQFDJGJD�QBSBNFUFST��

1BQFS� ***� EFTDSJCFT� BO� BOBMZUJDBM� NPEFM� PG� B� SFRVJSFNFOUT� TFMFDUJPO
QSPDFTT� XIJDI� DBO� CF� VTFE� UP� SFBTPO� BCPVU� EFDJTJPO�RVBMJUZ� BOE
JOWFTUJHBUF� IZQPUIFUJDBM� DIBOHFT� JO� QSPDFTT� QBSBNFUFST�� (JWFO� DFSUBJO
PSHBOJTBUJPO�TQFDJGJD�QBSBNFUFST
�JU�JT�QPTTJCMF�UP�DBMDVMBUF�GPS�FYBNQMF�UIF
NJOJNBM� DBQBDJUZ� JO�EJGGFSFOU�QIBTFT
�NFBO� UJNF�UP�NBSLFU� BOE�BWFSBHF
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

TIBSF�PG�BMM�QSPKFDU�FGGPSU�QVU�PO�3&��5IF�NPEFM�JT�JOUFOEFE�UP�CF�VTFE�GPS
NBLJOH�B�EJBHOPTJT�PG�UIF�PSHBOJTBUJPO�T�DVSSFOU�TUBUF�PG�3&�BOE�UP�QSPWJEF
B�QMBUGPSN�GPS�UFTUJOH�JNQSPWFNFOU�QSPQPTBMT�

.FUIPET�GPS�BTTFTTJOH�BOE�JNQSPWJOH�UIF�SFRVJSFNFOUT�TFMFDUJPO�

RVBMJUZ�	32��


5IF� UIJSE� DPOUSJCVUJPO� JT� BMTP� JOWFTUJHBUFE� JO� UXP� QBQFST�� 1BQFS� *7
QSFTFOUT� B� OPWFM� QPTU�SFMFBTF� BOBMZTJT� NFUIPE� 	1"34&2

� XIJDI� XBT
BQQMJFE�JO�B�DBTF�TUVEZ
�BJNJOH�BU�JOWFTUJHBUJOH�UIF�SFRVJSFNFOUT�TFMFDUJPO
RVBMJUZ�BOE�GJOEJOH�QSPDFTT�JNQSPWFNFOU�QSPQPTBMT��5IF�NFUIPE�DBO�IFMQ
PSHBOJTBUJPOT� HBJO� LOPXMFEHF� PG� IPX� UP� JNQSPWF� EFDJTJPO�NBLJOH� CZ
MPPLJOH�BU�EFDJTJPO�PVUDPNFT� JO�SFUSPTQFDU��5IF�JNQSPWFNFOU�QSPQPTBMT
UIBU�FNFSHFE�JODMVEFE�JNQSPWJOH�FTUJNBUJPOT�PG�EFWFMPQNFOU�FGGPSU�BOE
DPNQFUJOH�QSPEVDUT��NBSLFU�WBMVF�BT�XFMM�BT�FOIBODJOH�UIF�PWFSBMM�QJDUVSF
PG�SFMBUFE�SFRVJSFNFOUT�BOE�USJNNJOH�UIF�EJWJTJPO�PG�MBSHF�SFRVJSFNFOUT
JOUP� TNBMMFS� JODSFNFOUT��)PXFWFS
� UIF� CFOFGJU� JT� OPU� POMZ� UIF� SFTVMUJOH
JNQSPWFNFOU�QSPQPTBMT
�CVU�BMTP� UIF�PQQPSUVOJUZ� UP� SFGMFDU
�EJTDVTT�BOE
MFBSO� GSPN� PUIFS� NFNCFST� PG� UIF� PSHBOJTBUJPO� CFGPSF� FOUFSJOH� BOPUIFS
SFMFBTF�DZDMF��

1BQFS� 7� SFHBSET� SFRVJSFNFOUT� QSJPSJUJTBUJPO
� XIJDI� JT� BO� JNQPSUBOU
NFBOT� GPS� JNQSPWJOH� SFRVJSFNFOUT� TFMFDUJPO�� 5XP� QSJPSJUJTBUJPO
UFDIOJRVFT
�UIF�FMBCPSBUF�"OBMZUJDBM�)JFSBSDIZ�1SPDFTT�BOE�UIF�FMFNFOUBSZ
1MBOOJOH� (BNF
� XFSF� DPNQBSFE� JO� BO� FYQFSJNFOU� SFHBSEJOH� UJNF�
DPOTVNQUJPO
� FBTF� PG� VTF� BOE� BDDVSBDZ�� *U� SFTVMUFE� JO� UIF� FMFNFOUBSZ
1MBOOJOH� (BNF� UFDIOJRVF� BQQFBSJOH� BT� TVQFSJPS� SFHBSEJOH� BMM� UISFF
BTQFDUT�� )PXFWFS
� UIF� DPODMVTJPO� XBT� UIBU� B� DPNCJOBUJPO� PG� UIF� UXP
UFDIOJRVFT�NBZ�CF� FWFO�CFUUFS� JO� PSEFS� UP�NBLF�VTF� PG� UIF� UFDIOJRVFT�
EJGGFSFOU�CFOFGJUT��

��� 'VSUIFS�3FTFBSDI

5IJT�TFDUJPO�EFTDSJCFT�IPX�UIF�SFTFBSDI�DBO�CF�DPOUJOVFE�BOE�FWPMWFE�JO
UIF�GVUVSF��"MM�GJWF�QBQFST�IBWF�QPTTJCJMJUJFT�PG�EFFQFS�JOWFTUJHBUJPO
�XIJDI
JT� GVSUIFS� EFUBJMFE� JO� UIF� EJGGFSFOU� QBQFST�� 5IF� SFTFBSDI� JT� JOUFOEFE� UP
DPOUJOVF�XJUI�CBTJDBMMZ�UIF�TBNF�GPDVT�BT�JO�UIJT�UIFTJT��5IF�NBJO�HPBM�JT
UP�QSPWJEF�NFUIPET�BOE�UFDIOJRVFT�UIBU�NBZ�JNQSPWF�QSPEVDU�RVBMJUZ�BOE
UIFSFGPSF�UIF�QMBO�JT� UP�DPOUJOVF�BOE�JOUFOTJGZ�UIF�TUVEJFT�QFSGPSNFE�TP



*OUSPEVDUJPO

�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

GBS��#FMPX� JT� B�EFTDSJQUJPO�PG� GPVS� SFTFBSDI� TUVEJFT�PG� JOUFSFTU��5IFZ� BSF
QSFTFOUFE� JO� UIF� PSEFS� PG� QSFDFEFODF
� BMUIPVHI� UIFZ� XJMM� QSPCBCMZ� CF
DPOEVDUFE�JO�QBSBMMFM�UP�TPNF�FYUFOU��

'3����1PTU�SFMFBTF�BOBMZTJT�JO�JOEVTUSZ

8F�JOUFOE�UP�BQQMZ�UIF�1"34&2�NFUIPE�JO�BEEJUJPOBM�PSHBOJTBUJPOT�UP
FYBNJOF� JUT� QPTTJCJMJUJFT� BOE� MBZ� UIF� HSPVOE� GPS� GJOEJOH� NPSF� HFOFSBM
JNQSPWFNFOU� BSFBT��&BDI�PSHBOJTBUJPO�T�EFDJTJPO�RVBMJUZ�XJMM�CF� BTTFTTFE
BOE� QPTTJCMZ� DPNQBSFE�� "� TFU� PG� HFOFSBM� SPPU� DBVTF� DBUFHPSJFT� NBZ� CF
DPNQJMFE� BOE
� JG� QPTTJCMF
� TPNF� DPNNPO� JNQSPWFNFOU� QSPQPTBMT� NBZ
FNFSHF�� 5IF� NFUIPE� DBO� CF� FYUFOEFE� UP� BMTP� JODMVEF� SFKFDUFE
SFRVJSFNFOUT�UP�JOWFTUJHBUF�JG�TPNF�PG�UIFN�BSF�SFKFDUFE�CBTFE�PO�JODPSSFDU
EFDJTJPOT��*U�XPVME�BMTP�CF�JOUFSFTUJOH�UP�JOWFTUJHBUF�UIF�MJNJUBUJPOT�PG�UIF
NFUIPE�JO�PSEFS�UP�EFWFMPQ�BOE�FYQBOE�JU�UP�B�NPSF�HFOFSBM�NFUIPE�UIBU
DBO�FBTJMZ�CF�BQQMJFE�PO�PSHBOJTBUJPOT�JO�EJGGFSFOU�BSFBT�BOE�XJUI�EJGGFSFOU
QSPDFTTFT�

'3����%FFQFS�BOBMZTJT�PG�TVSWFZ�SFTVMUT

32���JT�EJGGJDVMU�UP�JOWFTUJHBUF�JO�GVMM
�BOE�1BQFS�*�POMZ�UBLFT�B�GJSTU�TUFQ
UPXBSET�DSFBUJOH�BO�VOEFSTUBOEJOH�PG�SFRVJSFNFOUT�DIBMMFOHFT�JO�JOEVTUSZ�
8F�JOUFOE�UP�EP�GVSUIFS�JOWFTUJHBUJPO�JO�BO�FOMBSHFE�JOUFSWJFX�TUVEZ�XJUI

������ JOUFSWJFXT� 	JODMVEJOH� UIF� JOUFSWJFXT� BMSFBEZ� DPOEVDUFE
�� 5IJT
XPVME�SFTVMU�JO�B�CSPBEFS�TQFDUSVN�PG�JOUFSWJFXFFT�BOE�PSHBOJTBUJPOT�BOE
UIFSFCZ�B�XJEFS�SBOHF�PG�3&�BDUJWJUJFT�BOE�DIBMMFOHFT��

"MM� JOUFSWJFXT� XJMM� CF� USBOTDSJCFE� BOE� UIPSPVHIMZ� BOBMZTFE� JO� B
RVBMJUBUJWF�BOBMZTJT�UPPM��4JODF�1BQFS�*�XBT�XSJUUFO
�B�GPDVT�HSPVQ�NFFUJOH
IBWF�UBLFO�QMBDF�XIJDI�BJNFE�BU�EJTDVTTJOH�UIF�JTTVFT�UIBU�FNFSHFE�EVSJOH
UIF� GJSTU� TFU� PG� JOUFSWJFXT�� 5IF� SFTVMUT� GSPN� UIF� GPDVT� HSPVQ� NFFUJOH
SFWFBMFE� B� TFU� PG� BEEJUJPOBM� DIBMMFOHFT
� XIJDI� NBZ� CF� UBLFO� JOUP
DPOTJEFSBUJPO�JO�UIF�OFYU�TUBHF�PG�UIF�TUVEZ��

'3����4JNVMBUJOH�UIF�BOBMZUJDBM�NPEFM

5IF�BOBMZUJDBM�NPEFM�EFTDSJCFE� JO�1BQFS�***�XPVME�CFOFGJU� GSPN�B�NPSF
EZOBNJD�BQQSPBDI�BOE�UIFSFGPSF�XF�JOUFOE�UP�DSFBUF�B�TJNVMBUJPO�NPEFM
BOE�JOWFTUJHBUF�JU�JO�B�DBTF�TUVEZ��5IF�TJNVMBUJPO�XJMM�CF�VTFE�UP�USZ�PVU
BOE� FWBMVBUF� QPTTJCMF� DIBOHFT� UP� UIF� QSPDFTT�� 5IF� BOBMZUJDBM� NPEFM� JT



���3FTFBSDI�3FTVMUT

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

MJNJUFE�CZ�JUT�TUBUJD�DIBSBDUFSJTUJDT�BOE�UIFSF�BSF�TFWFSBM�BTQFDUT�PG�SFBMJUZ
XIJDI�B�TJNVMBUJPO�NPEFM�DPVME�UBLF�JOUP�BDDPVOU
�TVDI�BT�SFRVJSFNFOUT
EFQFOEFODJFT
�BOE�SFRVJSFNFOUT�EFDPNQPTJUJPO�BOE�CVOEMJOH��

5IF� NPEFM� TUSVDUVSF� XJMM� CF� VTFE� BT� UIF� CBTJT� GPS� B� EJTDSFUF�FWFOU
TJNVMBUJPO�NPEFM�XIFSF�UIF�UISFF�QSPDFTT�BDUJWJUJFT�TDSFFOJOH
�FWBMVBUJPO
BOE�JNQMFNFOUBUJPO�BSF�JMMVTUSBUFE�BT�UISFF�RVFVFT��.PEFM�QBSBNFUFST�DBO
CF� EFSJWFE� GSPN� FNQJSJDBM� EBUB� XJUIJO� BO� PSHBOJTBUJPO� VTJOH
RVFTUJPOOBJSFT�BOE�JOUFSWJFXT�UP�DBQUVSF�TVCKFDUJWF�BTTFTTNFOUT�BOE
�XIFO
BWBJMBCMF
�BSDIJWF�BOBMZTJT�UP�PCUBJO�RVBOUJUBUJWF�EBUB��1BQFS�**�BOE�)�TU�FU
BM��	����
�XJMM�BDU�BT�WBMVBCMF�JOQVU�UP�UIF�NPEFM�CVJMEJOH�BOE�TJNVMBUJPO�

'3����'VSUIFS�FYQFSJNFOUBUJPO�PO�QSJPSJUJTBUJPO�UFDIOJRVFT

5IF� FYQFSJNFOU� QSFTFOUFE� JO� 1BQFS� 7� XJMM� CF� QFSGPSNFE� PO� B� MBSHFS
OVNCFS�PG�TVCKFDUT�JO�PSEFS�UP�JODSFBTF�UIF�EBUB�TFU��*U�DBO�CF�DPOEVDUFE
XJUIJO�BO�3&�DPVSTF
�VTJOH�TUVEFOUT�BT�TVCKFDUT��4JODF�1BQFS�7�JOEJDBUFT
UIBU�UIF�SFTVMUT�EP�OPU�EJGGFS�EFQFOEJOH�PO�UIF�OVNCFS�PG�SFRVJSFNFOUT�JO
UIF� QSJPSJUJTBUJPO
� JU� NBZ� CF� TVGGJDJFOU� UP� VTF� B� SBUIFS� TNBMM� TFU� PG
SFRVJSFNFOUT� JO� PSEFS� UP� FBTF� UIF� TVCKFDUT�� CVSEFO�� 'VSUIFSNPSF
� XF
XPVME�MJLF�UP�USZ�B�DPNCJOBUJPO�PG�UIF�UXP�UFDIOJRVFT�JO�QSBDUJDF�CZ
�GPS
FYBNQMF
�DPOEVDUJOH�B�DBTF�TUVEZ�

5JNF�GSBNF�BOE�QSJPSJUJFT�GPS�DPOUJOVFE�SFTFBSDI�TUVEJFT

5IF� NBJO� GPDVT� JO� UIF� 1I%� UIFTJT� XJMM� CF� PO� UIF� QPTU�SFMFBTF� BOBMZTJT
NFUIPE�BOE�JUT�SFGJOFNFOU�BOE�BEBQUBUJPO��*U�DBO�CF�USJFE�PVU�JO�TFWFSBM
DBTF�TUVEJFT
�FBDI�POF�EVSJOH�POF�EBZ�TFTTJPOT�BOE�B�OVNCFS�PG�XFFLT�PG
BOBMZTJT�� 5IF� TVSWFZ� FYQBOTJPO� XJMM� CF� SBUIFS� FYUFOTJWF� BOE� UJNF�
DPOTVNJOH�BOE�UIFSFGPSF�JU�XJMM�CF�DPOEVDUFE�PWFS�B�MBSHF�QFSJPE�PG�UJNF
BOE� JO� DPPQFSBUJPO� XJUI� PUIFS� SFTFBSDIFST�� 5IF� TJNVMBUJPO� PG� UIF
BOBMZUJDBM�NPEFM�XJMM�CF�QFSGPSNFE� JO�NBTUFS�T�QSPKFDU� BOE�UIFSFGPSF�XF
FYQFDU�UP�IBWF�B� SVOOJOH�TJNVMBUJPO�NPEFM�XJUIJO�B�ZFBS��)PXFWFS
� UIF
QSPKFDU� NBZ� OPU� JODMVEF� QFSGPSNJOH� UIF� DBTF� TUVEJFT� BOE� BEBQUJOH� UIF
NPEFM� UP� TQFDJGJD� PSHBOJTBUJPOT�� 5IF� FYQFSJNFOU� PO� QSJPSJUJTBUJPO
UFDIOJRVFT�NBZ�CF�QFSGPSNFE�JO�B�GFX�NPOUIT
�BMUIPVHI�UIF�BOBMZTJT�PG
UIF�FYQFSJNFOU�JT�FYQFDUFE�UP�CF�SBUIFS�UJNF�DPOTVNJOH��)PXFWFS
�B�DBTF
TUVEZ�XJUI�B�DPNCJOBUJPO�PG�UFDIOJRVFT�NBZ�CF�QFSGPSNFE�BU�B�MBUFS�TUBHF��
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BQQSPBDI�VTJOH�TFNJ�TUSVDUVSFE�JOUFSWJFXT��5IF�TVSWFZ�JT�FYQMPSBUPSZ�XJUI
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�SFRVJSFNFOUT�RVBMJUZ�BOE�EFDJTJPO�TVQQPSU
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JOGMVFODF� CFUXFFO� NBSLFUJOH� BOE� EFWFMPQNFOU� PO� SFRVJSFNFOUT
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�XIJDI�JT�DVSSFOUMZ
HBJOJOH�JODSFBTFE�JOUFSFTU�DPNQBSFE�UP�EFWFMPQNFOU�PG�DVTUPNFS�TQFDJGJD
TZTUFNT��5IJT� JT�EVF�UP�UIF�FNFSHFODF�PG�UIF�NBSLFU� GPS�PGG�UIF�TIFMG�PS
QBDLBHFE� TPGUXBSF� <��
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SFRVJSFNFOUT�BSF�JOWFOUFE�CZ�UIF�EFWFMPQFST
�TJODF�UIFSF�BSF�OP�EJTDSFUF�TFU
PG� VTFST� XIP� DBO� BSUJDVMBUF� UIFJS� SFRVJSFNFOUT�� 5IFSF� JT� BMTP� B� NBKPS
QSFTTVSF� PO� UJNF�UP�NBSLFU� GPS� UIFTF� TPGUXBSF� QSPEVDUT�� 0UIFS
DIBSBDUFSJTUJDT� PG� NBSLFU�ESJWFO� 3&� BSF� SFMFBTF� QMBOOJOH� BOE
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�JO�UFSNT�PG�OVNCFS�PG�QFSTPOT
BOE� SFRVJSFNFOUT� JOWPMWFE
� BT� XFMM� BT� JO� UFSNT� PG� UIF� EVSBUJPO� PG� UIF
QSPKFDUT�� 5IJT� TVSWFZ� QSPWJEFT� DIBSBDUFSJTUJDT� GSPN� B� OVNCFS� PG� TNBMM
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QBSUJDVMBSMZ� XJUI� SFHBSE� UP� SFRVJSFNFOUT� JEFOUJGJDBUJPO
� SFRVJSFNFOUT
TQFDJGJDBUJPO
� BOE� QSPEVDU� NBOBHFNFOU�� *O� UIJT� JOJUJBM� TVSWFZ
� TFWFO
QFSTPOT�BU�GJWF�EJGGFSFOU�DPNQBOJFT�QBSUJDJQBUFE��5IF�GPSUIDPNJOH�TUBHFT
PG� UIF� TUVEZ� JODMVEF� XPSLTIPQT� XJUI� 3&� FYQFSUT� BOE� BO� FYUFOEFE
JOUFSWJFX�TVSWFZ�CBTFE�PO�UIFTF�JOJUJBM�SFTVMUT��
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�UZQJDBM�QSPKFDUT�BOE�EFWFMPQNFOU�QSPDFTTFT��5IF
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EFQUI� XJUI� DFSUBJO� JOUFSWJFXFFT�� *O� PSEFS� OPU� UP� TUFFS� UIF� JOUFSWJFXFF
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USBOTDSJQUT�GSPN�EJGGFSFOU�QFSTQFDUJWFT�BOE�TFBSDIFE�GPS�FYQMJDJUMZ�TUBUFE�PS
DPODFBMFE� 3&� DIBMMFOHFT�� "OPUIFS� SFTFBSDIFS
� XIP� EJE� OPU� BUUFOE� UIF
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

JOUFSWJFXT
�BMTP�BOBMZTFE�UIF�USBOTDSJQUT�UP�FOTVSF�UIF�RVBMJUZ�PG�UIF�TUVEZ
BOE�UP�FOIBODF�DPOGJSNBCJMJUZ�<��>�

��� 7BMJEJUZ

*U� JT� BMNPTU� JNQPTTJCMF� UP� BDIJFWF� BO� VOCJBTFE� JOUFSWJFX� BOBMZTJT�� BMM
JOUFSWJFXFST�IBWF�FYQFDUBUJPOT�BOE�JOUFSQSFUBUJPOT�BGGFDUJOH�UIF�BOBMZTJT�PG
UIF� JOUFSWJFXFFT�� BOTXFST�� 'VSUIFSNPSF
� OPUFT� BOE� USBOTDSJQUT� NBZ� CF
JOTVGGJDJFOU
� TJODF� BDDFOUVBUJPOT� BOE� HFTUVSFT� BSF� EJGGJDVMU� UP� SFQSPEVDF�
5IF� BOBMZTJT� IFODF� SFMJFT� PO� UIF� SFTFBSDIFST�� QFSDFQUJWF� TLJMMT� BOE� HPPE
NFNPSZ�� 3FDPSEJOH� UIF� JOUFSWJFXT� PO� WJEFP�UBQF� XPVME� DPWFS� UIFTF
EFUBJMT� BOE� QSPCBCMZ� JNQSPWF� UIF� BOBMZTJT�� *O� PVS� TUVEZ
� VTJOH� UISFF
JOUFSWJFXFST�XJUI� EJGGFSFOU� CBDLHSPVOE� BOE� FYQFSJFODF� IBT� SFEVDFE� UIF
SJTL�PG�CJBT�BOE�NJTJOUFSQSFUBUJPOT��

5IF� SFTVMUT� QSFTFOUFE� JO� UIF� QBQFS� BSF� GJSTU� BOE� GPSFNPTU� JTTVFT� BOE
TVHHFTUJPOT�GPS�GVSUIFS�SFTFBSDI
�XIJDI�IBWF�TVSGBDFE�EVSJOH�UIF�BOBMZTJT
PG�UIF�JOUFSWJFXT��)PXFWFS
�UIFSF�NBZ�CF�TFWFSBM�PUIFS�JNQPSUBOU�JTTVFT�JO
UIF�USBOTDSJQUT
�OPU�ZFU�EJTDPWFSFE��

&WJEFOUMZ� UIF� JOUFSWJFXT�POMZ� DBQUVSF� UIF� TVCKFDUJWF�PQJOJPO�PG� FBDI
JOUFSWJFXFF�� "� MBSHFS� OVNCFS� PG� FNQMPZFFT� TIPVME� CF� JOUFSWJFXFE� UP
DBQUVSF�UIF�HFOFSBM�WJFX�PG�FBDI�DPNQBOZ��8F�IBWF�DIPTFO�DPNQBOJFT�PG
EJGGFSFOU� TJ[F� BOE� NBUVSJUZ� UP� NBOBHF� UIF� JTTVF� PG� USBOTGFSBCJMJUZ� <��>�
)PXFWFS
� XF� EP� OPU� BUUFNQU� UP� HFOFSBMJ[F� UP� B� MBSHFS� QPQVMBUJPO
� CVU
NFSFMZ�UP�EJTDVTT�TPNF�JOUFSFTUJOH�JTTVFT�EJTDPWFSFE�EVSJOH�UIF�JOUFSWJFXT

BOE�QSFTFOU�TPNF�IZQPUIFTFT�GPS�GVUVSF�SFTFBSDI��

�� "OBMZTJT�BOE�3FTVMUT

5IJT� TFDUJPO� QSFTFOUT� TPNF� JOUFSFTUJOH� JTTVFT� EJTDPWFSFE� EVSJOH� UIF
BOBMZTJT� PG� UIF� JOUFSWJFXT�� &BDI� JTTVF� JT� DPODMVEFE� CZ� B� DPOKFDUVSF� UP
TVNNBSJ[F�PVS�UIPVHIUT�PO�UIF�TVCKFDU��5IFTF�DPOKFDUVSFT�NBZ�CF�UPQJDT
PG�GVSUIFS�SFTFBSDI��

4FDUJPO� ���� DPSSFTQPOET� UP� UIF� DIBSBDUFSJ[BUJPO� RVFTUJPOT� JO� UIF
JOUFSWJFX
� BOE� JODMVEFT� PUIFS� GBDUT� UP� XJEFO� UIF� EFTDSJQUJPO� PG� UIF
DPNQBOJFT�� 4FDUJPO� ���� DPSSFTQPOET� UP� UIF� QSPDFTT� JTTVFT� BOE� EJTDVTTFT
TPNF� JTTVFT� DPODFSOJOH� UIF� EFWFMPQNFOU� QSPDFTT�� 4FDUJPO� ���
� GJOBMMZ

EFBMT�XJUI�UIF�BSUFGBDU�JTTVFT�JO�UIF�JOUFSWJFX�JOTUSVNFOU�
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��� $PNQBOZ�DIBSBDUFSJ[BUJPO

5BCMF� �
� XIJDI� TVNNBSJ[FT� UIF� DIBSBDUFSJTUJDT� PG� FBDI� DPNQBOZ
� JT
JOTQJSFE� CZ� <��>�� 5IF� DPNQBOJFT�� BHF� SBOHF� GSPN� �� UP� ��� ZFBST�� 5IF
DPNQBOJFT� BMTP� WBSZ� JO� TJ[F
� GSPN���� FNQMPZFFT� UP�����
�XIJDI�NFBOT
UIBU�UIF�SFTVMUT�JODMVEF�DIBMMFOHFT�GPS�CPUI�MBSHF�BOE�TNBMM�DPNQBOJFT��

5XP�NBOBHJOH�EJSFDUPST�BOE�POF�QSPEVDU� MFBEFS�XFSF� JOUFSWJFXFE�UP
HBJO� UIF� NBOBHFST�� WJFX
� BOE� UISFF� QSPKFDU� MFBEFST� BOE� POF� IFBE� PG
EFWFMPQFST� XFSF� JOUFSWJFXFE� BT� EFWFMPQNFOU� SFQSFTFOUBUJWFT�� 5IF
SFTQPOTJCJMJUJFT� PG� UIF� QSPKFDU� MFBEFST� EJGGFS�� *O� UIF� TNBMM� DPNQBOJFT

QSPKFDU� MFBEFST�UFOE�UP�IBWF�NPSF�PWFSBMM� SFTQPOTJCJMJUJFT�TVDI�BT�QSPDFTT
JOUSPEVDUJPO�BOE�CVTJOFTT�BOBMZTJT��*O�DPOUSBTU
�UIF�MBSHF�DPNQBOZ�VTFT�B
QSPKFDU� MFBEFS� UP� DP�PSEJOBUF� SFTPVSDFT�BOE�XPSL�XJUI�SFRVJSFNFOUT��"MM
DPNQBOJFT�VTF�OBUVSBM�MBOHVBHF�PO�B�IJHI�MFWFM�PG�BCTUSBDUJPO�UP�TQFDJGZ
SFRVJSFNFOUT��5XP�DPNQBOJFT�VTF�6.-�BU�B�MBUFS�TUBHF�GPS�NPEFMMJOH�UIF
TZTUFN
� POF� PG� XIJDI� BMTP� DSFBUFT� TUBUF� DIBSUT�� *O� UISFF� PG� UIF� GJWF
DPNQBOJFT
� EBUBCBTFT� BSF� VTFE� UP� DPMMFDU� TVHHFTUJPOT� GSPN� VTFST� BOE
EFWFMPQFST�

0OMZ�UXP�PG�UIF�DPNQBOJFT�IBWF�B�XFMM�EFGJOFE
�FMBCPSBUF�QSPDFTT�XJUI
EFGJOFE�QIBTFT�BOE�SFHVMBS�FWBMVBUJPO�BOE�JNQSPWFNFOU�FGGPSUT�

��� 1SPDFTT�JTTVFT

5IJT� TFDUJPO� BEESFTTFT� RVFTUJPOT� PO� UIF� EFWFMPQNFOU� QSPDFTT� BOE
EFWFMPQNFOU� EFDJTJPOT�� *U� BMTP� GPDVTFT� PO� UIF� SFRVJSFNFOUT� FOHJOFFSJOH
QSPDFEVSFT�BOE�BDUJWJUJFT��5IFTF�RVFTUJPOT�SFWFBMFE�TPNF�JOUFSFTUJOH�JTTVFT
DPODFSOJOH�UIF�QSPDFTT�BOE�UIF�DIBMMFOHFT�DPNQBOJFT�GBDF�JO�SFRVJSFNFOUT
FOHJOFFSJOH�

-JWJOH�XJUI�DIBOHJOH�SFRVJSFNFOUT��.BSLFU�ESJWFO� QSPKFDUT� EP� OPU
IBWF�B�EFGJOFE�DVTUPNFS��)PXFWFS
�DVTUPNFS�SFQSFTFOUBUJWFT�BOE�SFUBJMFST
NBZ� CF� FNQMPZFE� UP� WBMJEBUF� UIF� QSPEVDU�� $IBMMFOHFT� UIFTF� DPNQBOJFT
GBDF�BSF� GPS� FYBNQMF� UIBU� UIF�NBSLFU� DIBOHFT
�DPNQFUJUPST� JNQSPWF�BOE
DVTUPNFST�BSF�OPU�DFSUBJO�PG�UIFJS�SFRVJSFNFOUT��$PNQBOZ�$�BOE�%�VTF�B
TUSBUFHZ�UP�EFWFMPQ�GVODUJPOT�UP�POMZ���������BOE�UIFO�SFMFBTF�B�CFUB�UFTU

CFDBVTF
�BT�UIF�QSPKFDU�MFBEFS�BU�$PNQBOZ�%�TUBUFT
�iDVTUPNFST�XJMM�BMXBZT
DIBOHF� UIFJS� NJOETw�� *O� UIJT� NBOOFS
� JU� NBZ� CF� QPTTJCMF� UP� SFDFJWF
DVTUPNFS�PQJOJPOT�FBSMJFS�BOE�XJUI�MFTT�FGGPSU�TQFOU�PO�UIF�QSPKFDU��
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

$POKFDUVSF��3FRVJSFNFOUT�BSF�WPMBUJMF�BOE�JU�JT�OFDFTTBSZ�UP�GJOE�NFUIPET�UP
DPQF�XJUI� DIBOHFT�� "MUIPVHI� UIFTF�NBSLFU�ESJWFO� DPNQBOJFT� EP� OPU� IBWF� B
TJOHMF�XFMM�EFGJOFE�DVTUPNFS
�JU�JT�JNQPSUBOU�UP�PCUBJO�GFFECBDL�GSPN�QPUFOUJBM
DVTUPNFST��#FUB�UFTU�SFMFBTFT�NBLF�JU�QPTTJCMF�UP�SFDFJWF�DVTUPNFS�GFFECBDL�BU�BO
FBSMZ�TUBHF�

.BSLFU�ESJWFO�WT��UFDIOPMPHZ�ESJWFO�SFRVJSFNFOUT��5IF� JOUFSWJFXFFT
BU� $PNQBOZ�#� BOE�$� FTUJNBUF� UIFJS� SFRVJSFNFOUT� TPVSDFT� UP� CF� ����
VTFST�BOE�NBSLFU�EFQBSUNFOU�BOE������JOUFSOBM�EFWFMPQFST��5IF�QSPKFDU
MFBEFS� BU�$PNQBOZ�#�DPODMVEFT� UIBU� TPNF�EFWFMPQFST� TFF� UIFNTFMWFT� BT
iBSUJTUTw�XIP�FOKPZ�DPEJOH�CVU�EP�OPU�SFGMFDU�PO�XIFUIFS�UIF�DPEF�TPMWFT
DVTUPNFS�QSPCMFNT�PS�OPU��5IF�TBNF�JOUFSWJFXFF�JEFOUJGJFT�B�QSPCMFN�JO
UIF�DPNQBOZ�GPDVT��TJODF�UIF�DPNQBOZ�JT�OFX�BOE�JOWFOUJWF�UIF�GPDVT�IBT
CFFO� PO� EFWFMPQNFOU� BOE� DPEJOH� JOTUFBE� PG� NBSLFUJOH� BOE� TBMFT�
5IFSFGPSF�UIFSF�IBWF�CFFO�EJGGJDVMUJFT�XIFO�JOUSPEVDJOH�UIF�QSPEVDUT�UP
BO� PQFO� NBSLFU
� TJODF� UIF� QSPEVDUT� EP� OPU� MJWF� VQ� UP� UIF� VTFST�
FYQFDUBUJPOT�� 0O� UIF� PUIFS� IBOE
� UPP� NVDI� NBSLFUJOH� NBZ� SFTVMU� JO
VOSFBMJTUJD� SFRVJSFNFOUT
�XIJDI� BSF�OPU�QPTTJCMF� UP� JNQMFNFOU�XJUI� UIF
SFTPVSDFT� BWBJMBCMF
� BOE� IFODF� OFX� BOE� DSFBUJWF� SFRVJSFNFOUT� NBZ� CF
JHOPSFE�

$POKFDUVSF�� *U� JT� OFDFTTBSZ� UP� GJOE� HPPE� USBEF�PGG� CFUXFFO� SFRVJSFNFOUT
DPSSFTQPOEJOH� UP� QFSDFJWFE� VTFS� OFFET� BOE� OFX
� JOWFOUJWF� POFT� UIBU� NBZ
QSPWJEF�B�DPNQFUJUJWF�BEWBOUBHF��5IF�EFDJTJPO�SFHBSEJOH�XIJDI�BTQFDU�UP�GPDVT
PO�NBZ�EFQFOE�PO�UIF�NBUVSJUZ�PG�UIF�NBSLFU��5P�TVDDFFE�PO�B�TUBCMF�NBSLFU�JU
NBZ�CF�OFDFTTBSZ�UP�DSFBUF�UFDIOJDBM�JOWFOUJPOT
�XIJMF�PO�BO�JNNBUVSF�NBSLFU
JU�JT�JNQPSUBOU�UP�TBUJTGZ�DVTUPNFS�OFFET�� 

(BQ�CFUXFFO�NBSLFUJOH�TUBGG�BOE�EFWFMPQFST��8IFO� JOUFSWJFXT� XFSF
IFME�XJUI� UXP�QFSTPOT� BU� UIF� TBNF�DPNQBOZ
� TPNF�EJGGFSFOU�WJFXT�XFSF
EJTDPWFSFE��'PS�FYBNQMF
�JO�$PNQBOZ�$
�UIF�.BOBHJOH�%JSFDUPS�DMBJNT
UIBU� JU� JT� OPU� EJGGJDVMU� UP� VOEFSTUBOE� SFRVJSFNFOUT� XSJUUFO� CZ� EJGGFSFOU
QFPQMF
�XIJMF�UIF�IFBE�PG�EFWFMPQFST�SFHBSET�UIBU�QBSUJDVMBS�JTTVF�UP�CF�UIF
HSFBUFTU�DIBMMFOHF�JO�IJT�EBJMZ�XPSL��

5IFSF� BSF� BMTP� EJGGFSFOU� WJFXT� XJUI� SFHBSE� UP� XIBU� JT� B� iHPPE
SFRVJSFNFOUw�� 'SPN� UIF� DPNQBOZ� QFSTQFDUJWF
� SFQSFTFOUFE� CZ� UIF
.BOBHJOH�%JSFDUPS�PS�NBSLFUJOH
�B�HPPE�SFRVJSFNFOU�JT� TPNFUIJOH�UIBU
NBLFT�NPOFZ�GPS�UIF�DPNQBOZ��*O�DPOUSBTU
�QSPKFDU�MFBEFST�BOE�EFWFMPQFST
GPDVT�PO� UIF�XBZ� SFRVJSFNFOUT�BSF�EFTDSJCFE
� GPS�FYBNQMF� DPNQMFUFOFTT
BOE�VOEFSTUBOEBCJMJUZ��
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�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

'VSUIFSNPSF
�UIF�QSPKFDU�MFBEFS�BU�$PNQBOZ�"�EFTDSJCFT�B�HBQ�CFUXFFO
NBSLFUJOH� TUBGG� BOE� EFWFMPQFST�� 5IF� NBSLFUJOH� EFQBSUNFOU�T� UBTL� JT� UP
XSJUF�SFRVJSFNFOUT
�XIJDI�JO�UIFJS�PQJOJPO�NFBOT�XSJUJOH�EPXO�JEFBT�GPS
UIF�OFYU�SFMFBTF��$PODVSSFOUMZ
�EFWFMPQFST�FYQFDU�UIF�SFRVJSFNFOUT�UP�CF
XSJUUFO�EPXO�DMFBSMZ�FOPVHI�UP�TUBSU�DPEJOH�

$POKFDUVSF�� 8IFO� NBSLFUJOH� BOE� EFWFMPQFST� IBWF� EJGGFSFOU� WJFXT� PO
SFRVJSFNFOUT�FOHJOFFSJOH
�CFUUFS�DPNNVOJDBUJPO�BOE�NPSF�DPMMBCPSBUJPO�NBZ
EFDSFBTF� UIF� HBQ�� "� SFEVDFE� HBQ�NBZ� JODSFBTF� UIF� SFRVJSFNFOU� RVBMJUZ� BOE
UIFSFCZ�UIF�RVBMJUZ�PG�UIF�GJOBM�QSPEVDU�

&MBCPSBUF�WT��FMFNFOUBSZ�QSPDFTTFT��5XP� PG� UIF� OFX� BOE� TNBMM
DPNQBOJFT�FYQSFTT�OP�OFFE�GPS�BO�FMBCPSBUF�QSPDFTT��*O�GBDU
�UIF�QSPEVDU
MFBEFS�BU�$PNQBOZ�#�FYQSFTTFE�B�XJTI�GPS�iB�TJNQMF�UPPMw
�XIJDI�NBZ�CF
JOUFSQSFUFE�BT�B�XJTI�GPS�iB�TJNQMF�QSPDFTTw��5IF�QSPKFDU�MFBEFS�BU�UIF�TBNF
DPNQBOZ� NFOUJPOFE� UIBU� NBOZ� PG� UIF� EFWFMPQFST� BSF� SFMVDUBOU� UP
JOUSPEVDF�B�QSPDFTT
�CFDBVTF�UIFZ�CFMJFWF�UIBU�JU�XPVME�MJNJU�UIFJS�GSFFEPN
BOE�DSFBUJWJUZ��0UIFST
�XPSLJOH�XJUI�BO�FMBCPSBUF�QSPDFTT
�GPS�FYBNQMF�UIF
IFBE� PG� EFWFMPQFST� BU� $PNQBOZ� $
� GJOE� UIF� QSPDFTT� WBMVBCMF� TJODF� JU
TUSVDUVSFT� UIF� XPSL� BOE� BMM� FNQMPZFFT� BSF� BXBSF� PG� UIFJS� SFTQFDUJWF
SFTQPOTJCJMJUJFT�

$POKFDUVSF�� *U� JT� EJGGJDVMU� UP� CBMBODF� CFUXFFO� FMBCPSBUF� BOE� FMFNFOUBSZ
EFWFMPQNFOU� QSPDFTTFT�� 0QJOJPOT� EJGGFS� PO� XIFUIFS� UIF� QSPDFTT� MJNJUT� PS
TJNQMJGJFT� EFWFMPQNFOU�� 5IF� OFDFTTBSZ� EFHSFF� PG� FMBCPSBUJPO� EFQFOET� PO� UIF
NBUVSJUZ�PG� UIF�DPNQBOZ��*NNBUVSF�BOE�TNBMM�DPNQBOJFT�NBZ� TVDDFFE�XJUI
BO� FMFNFOUBSZ� QSPDFTT� XIJMF� NPSF� NBUVSF� DPNQBOJFT� OFFE� BO� FMBCPSBUFE
QSPDFTT�UP�BDDPNQMJTI�UIFJS�HPBMT�

0SHBOJ[BUJPOBM�TUBCJMJUZ�BOE�NBSLFU�UVSCVMFODF��$PNQBOJFT� UIBU� VTF
BO�BE�IPD�QSPDFTT�TUJMM�NBOBHF�UP�HFU�TVGGJDJFOU� SFTVMUT
� UP�B� MBSHF�FYUFOU
EVF�UP�UIF�TLJMMT�PG�UIFJS�TUBGG��"�MPX�TUBGG�UVSOPWFS�BOE�TLJMGVM�EFWFMPQFST
BSF�OFFEFE�UP�TVSWJWF��i5IF�QSPKFDU�T�TVDDFTT�EFQFOET�PO�UIF�JOEJWJEVBMTw
XBT�NFOUJPOFE�JO�$PNQBOZ�#
�XIJDI�IBE�SFDFOUMZ�HPOF�UISPVHI�B�MBSHF
EPXOTJ[JOH� QSPDFTT�� $PNQBOJFT� XJUIPVU� B� EFGJOFE� QSPDFTT� UBLF� B
TJHOJGJDBOU� SJTL� JG�LFZ�QFSTPOT� MFBWF� UIF�PSHBOJTBUJPO
� TJODF� UIFZ� MBDL� UIF
OFDFTTBSZ� EPDVNFOUBUJPO� BOE� TUSVDUVSF�� i4PNF� QSPKFDUT� XPVME� EJF� JG
DFSUBJO�QFPQMF�MFBWFw�JT�BOPUIFS�RVPUBUJPO�GSPN�UIJT�JOUFSWJFXFF��

$POKFDUVSF��"�MPX�TUBGG�UVSOPWFS�XJMM�IFMQ�DPNQBOJFT�TVDDFFE�FWFO�JO�UJNFT
PG� JOTUBCJMJUZ� BOE� CVTJOFTT� FOWJSPONFOU� UVSCVMFODF
� TJODF� UIF� LOPXMFEHF
SFNBJOT�XJUI�UIF�TLJMGVM�EFWFMPQFST�JO�UIF�DPNQBOZ�
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

3FMBUJPO�CFUXFFO�UJNF�FTUJNBUFT�BOE�SFMFBTF�QMBOT��3FMFBTF� QMBOOJOH
EFDJTJPOT� BSF� NPTUMZ� UBLFO� CZ� NBSLFUJOH� PS� NBOBHFNFOU� EFQBSUNFOUT�
5IF� QSPKFDU� MFBEFS� BU� $PNQBOZ� "� DMBJNT� UIBU� UIF� SFMFBTF� QMBO� JT� WFSZ
NVDI� EFQFOEFOU� PO� BDDVSBUF� UJNF� FTUJNBUFT
� TJODF� UIF� FTUJNBUFT� BGGFDU
IPX� NBOZ� PG� UIF� SFRVJSFNFOUT� UIBU� BSF� TFMFDUFE�� 5IJT� JT� FTQFDJBMMZ
JNQPSUBOU�JO�DPNQBOJFT�XJUI�SFHVMBS�SFMFBTFT
�TJODF�VOEFS�FTUJNBUJPO�NBZ
SFTVMU�JO�BO�FYDFFEFE�EFBEMJOF�XIJMF�PWFS�FTUJNBUJPO�NBZ�FYDMVEF�WBMVBCMF
SFRVJSFNFOUT��5JNF�FTUJNBUFT�BSF�NPTUMZ�QFSGPSNFE�CZ�EFWFMPQFST
�TJODF
UIF�SFRVJSFNFOUT�IBWF�UP�CF�DBSFGVMMZ�FYBNJOFE�BOE�QBSUJUJPOFE�JO�PSEFS
UP�NBLF�B�SFBTPOBCMF�FTUJNBUF��

$POKFDUVSF�� 5IF� CFUUFS� UJNF� FTUJNBUFT
� UIF� CFUUFS� SFRVJSFNFOUT� BOE
QSPEVDUT�� *NQSPWFE� DPNNVOJDBUJPO�CFUXFFO�NBSLFUJOH� BOE� EFWFMPQFST�NBZ
JODSFBTF�SFMFBTF�QMBOOJOH�RVBMJUZ��

��� "SUFGBDU�JTTVFT

"SUFGBDU�JTTVFT�EFBM�XJUI�SFRVJSFNFOUT�BT�FOUJUJFT�BOE�JODMVEF�RVFTUJPOT�PO
UIF�EPDVNFOUBUJPO�PG�SFRVJSFNFOUT
�SFRVJSFNFOUT�JOUFSEFQFOEFODJFT�BOE
UPPMT� GPS� SFRVJSFNFOUT� FOHJOFFSJOH��5IJT� TFDUJPO�EJTDVTTFT� TPNF� BSUFGBDU
JTTVFT�UIBU�FNFSHFE�EVSJOH�UIF�JOUFSWJFX�

5SBEJUJPOBM�SFRVJSFNFOUT�TQFDJGJDBUJPOT��.BSLFU�ESJWFO� EFWFMPQNFOU
DPNQBOJFT�IBWF�UP�EFBM�XJUI�B�TUFBEZ�TUSFBN�PG�OFX�SFRVJSFNFOUT�BT�XFMM
BT�TFMFDU�BO�PQUJNBM�QBSU�PG�UIFTF�SFRVJSFNFOUT�UP�JNQMFNFOU�JO�UIF�OFYU
WFSTJPO� <�>�� "NPOH� UIF� JOUFSWJFXFE� DPNQBOJFT
� UXP� VTF� B� USBEJUJPOBM
SFRVJSFNFOUT�TQFDJGJDBUJPO�UP�TUSVDUVSF�BOE�TUPSF�UIF�SFRVJSFNFOUT�QSJPS�UP
FWFSZ�OFX�QSPKFDU��*U�JT� JOUFSFTUJOH�UP�OPUF�UIBU�UIFTF�UXP�DPNQBOJFT�BSF
BMTP�UIF�POFT�XJUI�UIF�MFBTU�FMBCPSBUF�BOE�TUSVDUVSFE�3&�QSPDFTT��

5IF� DPNQBOJFT� XJUI� NPSF� FMBCPSBUF� 3&� QSPDFTTFT� NBOBHF� UIFJS
SFRVJSFNFOUT� BT� TJOHMF� VOJUT
� POF� CZ� VTJOH�&YUSFNF�1SPHSBNNJOH� TUPSZ
DBSET� <�>� BOE� UIF� PUIFS� CZ� VTJOH� UIFJS� PXO� SFRVJSFNFOUT�NBOBHFNFOU
UPPM�� *O� CPUI� DBTFT
� UIF� SFRVJSFNFOUT� BSF� DPOUJOVPVTMZ� NBOBHFE
� UJNF
FTUJNBUFE�BOE�QSJPSJUJ[FE��

$POKFDUVSF�� 5IF� DMBTTJDBM
� NPOPMJUIJD� SFRVJSFNFOUT� TQFDJGJDBUJPO� JT� CFTU
TVJUFE� JO� DBTFT� XIFSF� UIF� SFRVJSFNFOUT� BSF� SFBTPOBCMZ� GFX� BOE� TVGGJDJFOUMZ
TUBCMF�� *O� UIF� NBSLFU�ESJWFO� TJUVBUJPO
� UIF� SFRVJSFNFOUT� TQFDJGJDBUJPO� JT� PG
MJNJUFE�WBMVF�XIFO�NBOBHJOH� B� TUFBEZ� TUSFBN�PG� JODPNJOH� SFRVJSFNFOUT� PG
WBSZJOH�RVBMJUZ�
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3FRVJSFNFOUT�PWFSMPBE��$PNQBOZ�"�IBT�IBE�TVCTUBOUJBM�QSPCMFNT�XJUI
BO�PWFSMPBE�JO�UIF�SFRVJSFNFOUT�EBUBCBTF
�TJODF�NPSF�SFRVJSFNFOUT�XFSF
BEEFE� UIBO� DPVME� CF� NBOBHFE� <��>�� 5IJT� SFTVMUFE� JO� EJGGJDVMUJFT� XIFO
QSJPSJUJ[JOH�SFRVJSFNFOUT�GPS�UIF�OFYU�SFMFBTF
�TJODF�UIFSF�XFSF�UIPVTBOET
PG�SFRVJSFNFOUT�UP�DPOTJEFS��5IF�QSPCMFN�IBT�CFFO�UFNQPSBSJMZ�TPMWFE�CZ
UIF�SFRVJSFNFOUT�NBOBHFS�UISPVHI�DSFBUJOH�B�i501����MJTUw�XJUI�UIF�UFO
NPTU� JNQPSUBOU� SFRVJSFNFOUT� GPS� UIF�OFYU� SFMFBTF��5IFSF� JT� BO�BQQBSFOU
SJTL�UIBU�UIF�TFMFDUFE�SFRVJSFNFOUT�BSF�OPU�UIF�NPTU�JNQPSUBOU�POFT
�BOE
UIBU� TPNF� PG� UIF� SFRVJSFNFOUT� MFGU� JO� UIF� EBUBCBTF� TIPVME� IBWF� CFFO
JODMVEFE�JOTUFBE��

5IFSF�JT�BMTP�B�SJTL�UIBU�DVTUPNFST�BOE�EFWFMPQFST
�VTJOH�UIF�EBUBCBTF

GFFM�OFHMFDUFE�TJODF�UIFZ�BSF�OPU�HJWFO�BOZ�GFFECBDL�PO�UIFJS�SFRVJSFNFOU
TVHHFTUJPOT��5IF�QSPKFDU�MFBEFS�BU�$PNQBOZ�%�TUSFTTFT�UIF�JNQPSUBODF�PG
DVTUPNFS�GFFECBDL
�CFDBVTF�iJG�UIFZ�BSF�OFHMFDUFE�UIFZ�OFWFS�DPNF�CBDLw�

$POKFDUVSF�� 3FRVJSFNFOUT� TVHHFTUJPOT� GSPN� EFWFMPQFST� BOE� DVTUPNFST� BSF
FTTFOUJBM�� )PXFWFS
� UPP� NBOZ� SFRVJSFNFOUT� TVHHFTUJPOT� DPNQMJDBUF� SFMFBTF
QMBOOJOH�� 'VSUIFSNPSF
� UIF� JNQPSUBOU� GFFECBDL� UP� UIPTF� XIP� TVHHFTU
SFRVJSFNFOUT� NBZ� CF� PWFSMPPLFE�� 5IFSF� JT� B� OFFE� GPS� B� NFUIPE� UP� QSFWFOU
EBUBCBTFT� GSPN�CFJOH�GMPPEFE�XJUI�SFRVJSFNFOUT� JO�PSEFS�UP� GBDJMJUBUF�SFMFBTF
QMBOOJOH��

4JNQMF�UFDIOJRVFT�GPS�CBTJD�OFFET��"MM� UIF� JOUFSWJFXFE� DPNQBOJFT� VTF
OBUVSBM�MBOHVBHF�UP�EFGJOF�UIFJS�SFRVJSFNFOUT��5XP�PG�UIF�DPNQBOJFT�VTF
6.-�BU� B� MBUFS� TUBHF� BOE�POF�PG� UIFTF� DSFBUFT� TUBUF� DIBSUT��5IF� TNBMMFS
DPNQBOJFT� IBWF� GFXFS� SFRVJSFNFOUT� UP� IBOEMF
� BOE� UIFSFGPSF� EP� OPU
FYQSFTT� UIF� OFFE� GPS� $"4&� UPPMT� UP� NBOBHF� UIF� SFRVJSFNFOUT�� 5IF
OVNCFS�PG�SFRVJSFNFOUT�JT�TNBMM�FOPVHI�UP�CF�IBOEMFE�NBOVBMMZ
�UZQJDBMMZ
B� GFX� IVOESFE�� 5IF� NBJO� DIBMMFOHFT� BU� UIF� TNBMM� BOE� JNNBUVSF
DPNQBOJFT� BSF� BU� UIF� NPNFOU� UP� VOEFSTUBOE� UIF� SFRVJSFNFOUT� BOE� UP
NBLF�BMM�SFRVJSFNFOUT�DPNQMFUF
�FBTZ�UP�VOEFSTUBOE�BT�XFMM�BT�UP�GPMMPX�B
DFSUBJO� TUBOEBSE� o� OPU� UP� NBOBHF� B� NBTTJWF� TFU� PG� SFRVJSFNFOUT�� 5IF
QSPEVDU� MFBEFS� BU� $PNQBOZ� #� SFRVFTUT� B� TJNQMF� UPPM
� TJODF� UIF� POFT
DPOTJEFSFE�XPVME�IBWF�B�UPP�MBSHF�JOUSPEVDUJPO�PWFSIFBE�BOE�B�UPP�TUFFQ
MFBSOJOH�DVSWF��5IF�IFBE�PG�EFWFMPQFST�BU�$PNQBOZ�$�XBOUT�B�DIFDLMJTU�UP
DPOUSPM� UIBU� DFSUBJO� JUFNT� PS� BUUSJCVUFT� BSF� DPOTJEFSFE� XIFO� EJGGFSFOU
TUBLFIPMEFST�XSJUF�SFRVJSFNFOUT�JO�EJGGFSFOU�XBZT��

$POKFDUVSF��5IFSF� JT� B� MBDL� PG� UPPMT� BOE� UFDIOJRVFT� TJNQMF� FOPVHI� UP� CF
JOUSPEVDFE� JO� TNBMM� BOE� JNNBUVSF� DPNQBOJFT�� 4VDI� TJNQMF� UFDIOJRVFT� BOE
UPPMT�DPVME�JODSFBTF�SFRVJSFNFOUT�DPNQMFUFOFTT�BOE�VOEFSTUBOEBCJMJUZ�
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3FRVJSFNFOUT�CVOEMJOH��3FRVJSFNFOUT�SFMBUF�UP�BOE�BGGFDU�FBDI�PUIFS�JO
WBSJPVT� XBZT
� XIJDI� BGGFDUT� GPS� JOTUBODF� SFMFBTF� QMBOOJOH� <�>�� "MM
DPNQBOJFT�BDLOPXMFEHF�UIJT
�CVU�GFX�IBWF�SPVUJOFT�UP�EPDVNFOU�BOE�UBLF
UIFTF� SFMBUJPOT� JOUP� BDDPVOU�� *OTUFBE
� UIFZ� UFOE� UP� HSPVQ� SFMBUFE
SFRVJSFNFOUT
� J�F�� CZ� CVOEMJOH� SFRVJSFNFOUT� XIJDI� TIPVME� CF
JNQMFNFOUFE� UPHFUIFS��#VOEMJOH� JT�VTVBMMZ�NBEF�CBTFE�PO� UIF� GBDU� UIBU
UIF� SFRVJSFNFOUT� EFBM� XJUI� UIF� TBNF� QBSU� PG� UIF� TZTUFN
� F�H�� UIF� VTFS
JOUFSGBDF�PS�UIF�TBNF�QBSU�PG�UIF�TPGUXBSF�DPEF��3FRVJSFNFOUT�CVOEMJOH�JT
VTFE� UP� GBDJMJUBUF� SFMFBTF� QMBOOJOH� BOE� JNQMFNFOUBUJPO�
*OUFSEFQFOEFODJFT
� TVDI� BT� DPOGMJDUJOH� SFRVJSFNFOUT� PS� EVQMJDBUFT
� BSF
NBOBHFE�NBOVBMMZ�XIFO�UIF�SFRVJSFNFOUT�BSF�QMBOOFE�GPS�B�OFX�SFMFBTF��

$POKFDUVSF�� %FQFOEFODJFT� CFUXFFO� SFRVJSFNFOUT� BSF� NBOBHFE� UISPVHI
CVOEMJOH�� 5IJT� DPVME� JNQMZ� UIBU� UIF� DPNQMFYJUZ� PG� SFRVJSFNFOUT
JOUFSEFQFOEFODJFT� JT�OPU�XFMM�VOEFSTUPPE��0O� UIF�PUIFS�IBOE� JU� DPVME� JNQMZ
UIBU�CVOEMJOH� JT� TVGGJDJFOU� FOPVHI� UP�NBLF� UIF�EFDJTJPOT�OFFEFE�BOE� UIBU� B
EFFQFS�VOEFSTUBOEJOH�PG�SFRVJSFNFOUT�JOUFSEFQFOEFODJFT�JT�OPU�OFFEFE�

-JWJOH�XJUI�EFTJHO�JO�SFRVJSFNFOUT��5IF�OBUVSF�PG�SFRVJSFNFOUT�EJGGFST�
TPNF� DPODFSO� UIF� VTFS
� TPNF� DPODFSO� UIF� EFWFMPQFS�� 3FRVJSFNFOUT� BSF
FYQSFTTFE�BU�NBOZ�MFWFMT�PG�BCTUSBDUJPO
�SBOHJOH�GSPN�BCTUSBDU�POFT�TVDI�BT
iVTBCMFw�UP�NPSF�EFUBJMFE�POFT�DPODFSOJOH
�GPS�FYBNQMF
�NFNPSZ�DBQBDJUZ�
4JODF� SFRVJSFNFOUT� TQFDJGJDBUJPOT� BMTP� PGUFO� DPODFSO� UIF� EFTJHO
� JU� JT
EJGGJDVMU�UP�ESBX�B�DMFBS�MJOF�CFUXFFO�UIF�QIBTFT��

$POKFDUVSF��3FRVJSFNFOUT� TQFDJGJDBUJPOT�PGUFO�QBSUMZ� DPODFSO�EFTJHO� JTTVFT
BOE�UIFSF�JT�B�SJTL�UIBU�UIF�TQFDJGJDBUJPO�JT�OPU�GMFYJCMF�FOPVHI�UP�DSFBUF�B�HPPE
EFTJHO��)PXFWFS
�UIF�MJOF�CFUXFFO�SFRVJSFNFOUT�BOE�EFTJHO�JT�UIJO�BOE�EFTJHO
JTTVFT� XJMM� BMXBZT� DPODFSO� SFRVJSFNFOUT�� 5IF� LFZ� JT� UP� NBLF� SFRVJSFNFOUT
NBOBHFNFOU�GMFYJCMF�FOPVHI�UP�IBOEMF�JU�

�� $PODMVTJPOT�BOE�'VSUIFS�3FTFBSDI

5IJT�QBQFS�SFQPSUT�PO�JOUFSFTUJOH�JTTVFT�EJTDPWFSFE�JO�UIF�JOUFSWJFX�TUVEZ
PO�NBSLFU�ESJWFO�SFRVJSFNFOUT�FOHJOFFSJOH��5IFTF�BSF�EJWJEFE�JOUP�UISFF
TFDUJPOT�� $IBSBDUFSJ[BUJPO
� 1SPDFTT� JTTVFT� BOE� "SUFGBDU� JTTVFT� DPNQMZJOH
XJUI� UIF� JOUFSWJFX� TUSVDUVSF�� 5IF� JTTVFT� EJTDVTTFE� JO� UIJT� QBQFS� BSF
QSFMJNJOBSZ� SFTVMUT� PG� B� DPOUJOVJOH� TUVEZ
� BOE� XJMM� CF� VTFE� UP� GJOE
IZQPUIFTFT�GPS�PVS�GVUVSF�SFTFBSDI��
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"MUIPVHI� $VSUJT� FU� BM�� <�>� QFSGPSNFE� UIFJS� TVSWFZ� PO� MBSHF� TZTUFNT
EFWFMPQNFOU�BOE�UIBU�JU�XBT�QFSGPSNFE����ZFBST�BHP
�UIF�QSFTFOUFE�TUVEZ
JOEJDBUFT� UIBU� TPNF� QSPCMFNT� SFNBJO�� $PNNVOJDBUJPO� JT� TUJMM� B� DPSOFS
TUPOF� JO� TPGUXBSF�EFWFMPQNFOU�BOE�UIF�QSPKFDU�T� TVDDFTT�EFQFOET�PO�UIF
TUBGG�� "OPUIFS� SFDFOU� TVSWFZ� <�>� BMTP� DPOGJSNT� UIBU� PSHBOJ[BUJPOBM
QSPCMFNT
� GPS�FYBNQMF� MBDL�PG� TLJMMFE�QFSTPOOFM�BOE�IJHI�TUBGG� UVSOPWFS

IBWF� B� MBSHFS� JNQBDU� UIBO� UFDIOJDBM� QSPCMFNT� PO� SFRVJSFNFOUT
FOHJOFFSJOH��

*O� BHSFFNFOU� XJUI� -VCBST� FU� BM�� <��>
� $PNQBOZ� $� BOE� %� NBOBHF
SFRVJSFNFOUT� DIBOHFT� CZ� USBDLJOH� UIFN� UISPVHI� UIF� EFWFMPQNFOU� UP
MPDBUF� UIF� FGGFDU� PG� FBDI� SFRVJSFNFOUT� DIBOHF�� 'VSUIFSNPSF
� UIF� TBNF
DPNQBOJFT�IBWF�B�TUSBUFHZ�UP�EFWFMPQ�GVODUJPOT�UP�MFTT�UIBO������JO�PSEFS
UP�HFU�DVTUPNFS�GFFECBDL�FBSMJFS�

"T� B� DPNQMFNFOU� UP� PUIFS� TVSWFZT� UIF� QSFTFOUFE� TUVEZ� EFTDSJCFT� B
DPNNVOJDBUJPO� HBQ� CFUXFFO� NBSLFUJOH� BOE� EFWFMPQFST
� SFTVMUJOH� JO
JOTVGGJDJFOU�UJNF�FTUJNBUFT�BOE�SFRVJSFNFOUT�RVBMJUZ��5IF�CBMBODF�CFUXFFO
NBSLFUJOH�BOE�EFWFMPQFST��SFRVJSFNFOUT�JT�BMTP�SFDPHOJ[FE�BT�B�EJMFNNB�
5IF�VTF�PG�B�SFRVJSFNFOUT�EBUBCBTF�SBUIFS�UIBO�B�USBEJUJPOBM
�NPOPMJUIJD
SFRVJSFNFOUT� TQFDJGJDBUJPO� JT� BMTP� TBMJFOU
� BT� XFMM� BT� UIF� VSHF� UP� HSPVQ
SFRVJSFNFOUT� JOUP� CVOEMFT� UP� FBTF� SFRVJSFNFOUT� TUSVDUVSJOH� BOE� XPSL
QBSUJUJPOJOH��

5IJT� QBQFS� DPODMVEFT� UIF� GJSTU� TUBHF� PG� B� SFTFBSDI� QSPKFDU
� XIJDI� JT
QMBOOFE�JO�GPVS� TUBHFT��5IF�OFYU�TUBHF� JT�POF�PS�NPSF�XPSLTIPQT�XIFSF
UIF� SFTVMUT� GSPN� UIF� JOUFSWJFX� TUVEZ�BSF�EJTDVTTFE� BOE� GVSUIFS� WBMJEBUFE
XJUI�B�TFMFDUJPO�PG�3&�FYQFSUT��5IFO�BO�FYUFOEFE�JOUFSWJFX�TUVEZ�XJMM�CF
DBSSJFE�PVU
�JOWPMWJOH�BEEJUJPOBM�DPNQBOJFT��"OE
�GJOBMMZ
�JO�PSEFS�UP�FWFO
GVSUIFS�WBMJEBUF
�RVBOUJGZ�BOE�HFOFSBMJ[F�UIF�SFTVMUT
�B�RVBOUJUBUJWF�TVSWFZ
JT�QMBOOFE
�JOWPMWJOH�B�MBSHFS�OVNCFS�PG�DPNQBOJFT��

"DLOPXMFEHFNFOU

5IJT�XPSL�JT�QBSUMZ�GVOEFE�CZ�UIF�4XFEJTI�,OPXMFEHF�'PVOEBUJPO�	,,�TUJGUFMTFO
�BOE�UIF�4XFEJTI

"HFODZ� GPS�*OOPWBUJPO�4ZTUFNT� 	7*//07"
�VOEFS�HSBOU� GPS�5IF�$FOUSF� GPS�"QQMJFE�4PGUXBSF

3FTFBSDI�BU�-VOE�6OJWFSTJUZ�	-6$"4

�4XFEFO��8F�XPVME�MJLF�UP�EJSFDU�B�UIBOL�UP�QBSUJDJQBUJOH

JOUFSWJFXFFT
�XJUIPVU�XIPN�UIJT�QBQFS�XPVME�OPU�IBWF�FYJTUFE��8F�XPVME�BMTP�MJLF�UP�UIBOL�1ÙS

$BSMTIBNSF�GPS�IJT�TVQQPSU�EVSJOH�UIF�GJSTU�TUBHFT�PG�UIJT�TUVEZ�BOE�$BSJOB�"OEFSTTPO�GPS�SFWJFXJOH

UIF�QBQFS�
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Characterization
1.1 Tell us about the company (number of employees, age, business area, etc.)

1.2 Tell us about the company’s product/products (time on the market, typical customer/end-
user, size of product projects, etc.)

1.3 Tell us about your position in the company (role, daily tasks, responsibility, etc.)

Process issues
2.1 What is the procedure when developing a product? (kind of process, activities performed,

documentation developed, evaluations performed, etc.)

2.2 What is a “requirement” to you?

2.3 In what way are requirements handled? (requirements process, activities, etc.)

2.4 What challenges do you face when working with requirements? What has been successful
regarding requirements engineering?

2.5 How much resources are spent on requirements engineering? How much would be opti-
mal?

2.6 What is a “good requirement” to you? And to the company? Is the quality of the require-
ments assessed? How?

2.7 What kinds of decisions are taken during the development of a product? What kind of sup-
port is needed in those decisions?

2.8 Is it possible to make decisions too late? What can be the effect in that case?

2.9 How is it decided what to include in the product? How are the requirements prioritized?
What is difficult when deciding what to include in the product?

Artefact issues

3.1 How are requirements documented? What information and attributes are documented
about the requirements? 

3.2 What support and what tools do you use to document your requirements? What pros and
cons does these tools have?

3.3 How many requirements are handled in a typical project? Who suggests the requirements?

3.4 What kinds of dependencies between the requirements have you come across? Are
dependencies documented? Are dependencies actively looked for?

3.5 How do dependencies affect product development? How is it handled?
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6OEFSTUBOEJOH�4PGUXBSF�1SPDFTTFT�UISPVHI�4ZTUFN�
%ZOBNJDT�4JNVMBUJPO��"�$BTF�4UVEZ

$BSJOB�"OEFSTTPO
�-FOB�,BSMTTPO
�+PTFG�/FETUBN
�.BSUJO�)�TU
�#FSUJM�*�/JMTTPO

1SPDFFEJOHT�PG�UIF��UI�*&&&�*OUFSOBUJPOBM�$POGFSFODF�PO�UIF�&OHJOFFSJOH�PG�$PNQVUFS�#BTFE�
4ZTUFNT�	&$#4���

�-VOE
�4XFEFO
�"QSJM������

"CTUSBDU

5IJT�QBQFS�QSFTFOUT�B�TUVEZ�XJUI�UIF�JOUFOU�UP�FYBNJOF�UIF�PQQPSUVOJUJFT
QSPWJEFE� CZ� DSFBUJOH� BOE� VTJOH� TJNVMBUJPO� NPEFMT� PG� TPGUXBSF
EFWFMPQNFOU�QSPDFTTFT��"�NPEFM�PG�POF�TPGUXBSF�EFWFMPQNFOU�QSPKFDU�XBT
DSFBUFE� UISPVHI� NFBOT� PG� TZTUFN� EZOBNJDT
� XJUI� EBUB� DPMMFDUFE� GSPN
EPDVNFOUT
� JOUFSWJFXT� BOE�PCTFSWBUJPOT��5IF�NPEFM�XBT� TJNVMBUFE� JO� B
DPNNFSDJBM�TJNVMBUJPO�UPPM��5IF�TJNVMBUJPO�SVOT�JOEJDBUF�UIBU�JODSFBTJOH
UIF� FGGPSU� TQFOU� PO� UIF� SFRVJSFNFOUT� QIBTF
� UP� B� DFSUBJO� FYUFOU
� XJMM
EFDSFBTF� UIF� MFBE�UJNF� BOE� JODSFBTF� UIF� RVBMJUZ� JO� TJNJMBS� QSPKFDUT��5IF
TJNVMBUJPO�NPEFM�WJTVBMJ[FT�SFMBUJPOT�JO�UIF�TPGUXBSF�QSPDFTT
�BOE�DBO�CF
VTFE� CZ� QSPKFDU� NBOBHFST� XIFO� QMBOOJOH� GVUVSF� QSPKFDUT�� 5IF� TUVEZ
JOEJDBUFT� UIBU� UIJT� UZQF�PG� TJNVMBUJPO� JT� B� GFBTJCMF�XBZ�PG�NPEFMMJOH� UIF
QSPDFTT�EZOBNJDBMMZ�BMUIPVHI�UIF�TUVEZ�DBMMT�GPS�GVSUIFS�JOWFTUJHBUJPOT�BT
UP� IPX� QSPKFDU� PS� QSPDFTT� NBOBHFST� DBO� CFOFGJU� UIF� NPTU� GSPN� VTJOH
TZTUFN�EZOBNJDT�TJNVMBUJPOT�

**
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�� *OUSPEVDUJPO

5IJT� TUVEZ� XBT� QFSGPSNFE� JO� DPPQFSBUJPO� XJUI� &SJDTTPO� .PCJMF
$PNNVOJDBUJPOT�"#�BOE�JT�CBTFE�PO�B�EFWFMPQNFOU�QSPKFDU�DBSSJFE�PVU
JO�������

"T�B�TUFQ�JO�UIF�DPOTUBOUMZ�POHPJOH�XPSL�XJUI�RVBMJUZ�JNQSPWFNFOUT�BU
&SJDTTPO� UIJT� TUVEZ� XBT� NBEF� UP� TIPX� JG� TJNVMBUJPO� DBO� CF� VTFE� GPS
WJTVBMJ[JOH�IPX�EJGGFSFOU�GBDUPST�BGGFDU�UIF�MFBE�UJNF�BOE�QSPEVDU�RVBMJUZ

J�F��OVNCFS�PG� GBVMUT��0OF�PG�UIF�NPTU� JNQPSUBOU� GBDUPST�UIBU�BGGFDU� UIF
MFBE�UJNF� PG� UIF� QSPKFDUT� BOE� UIF� QSPEVDU� RVBMJUZ� JT� UIF� BMMPDBUJPO� PG
IVNBO�SFTPVSDFT�UP�UIF�EJGGFSFOU�QSPDFTT�QIBTFT��5IVT
� UIF�GPDVT�PG�UIJT
TJNVMBUJPO�TUVEZ�JT�PO�SFTPVSDF�BMMPDBUJPO�

4JNVMBUJPO� JT� DPNNPOMZ� VTFE� JO� NBOZ� SFTFBSDI� GJFMET
� TVDI� BT
FOHJOFFSJOH
�TPDJBM�TDJFODF�BOE�FDPOPNJDT��5IBU�JT
�TJNVMBUJPO�JT�B�HFOFSBM
SFTFBSDI� NFUIPEPMPHZ� UIBU� NBZ� CF� BQQMJFE� JO� NBOZ� EJGGFSFOU� BSFBT�
4PGUXBSF�QSPDFTT�NPEFMMJOH�BOE�JNQSPWFNFOU�JT
�PG�DPVSTF
�OP�FYDFQUJPO
BOE�TJNVMBUJPO�IBT�TUBSUFE�UP�HBJO�JOUFSFTU�BMTP�JO�UIJT�BSFB��'PS�FYBNQMF

JO� <�>� B� IJHI�NBUVSJUZ� PSHBOJ[BUJPO� JT� TJNVMBUFE�XJUI� TZTUFN� EZOBNJDT
NPEFMT
�BOE�JO�<�>�B�SFRVJSFNFOUT�NBOBHFNFOU�QSPDFTT�JT�TJNVMBUFE�XJUI
B� EJTDSFUF� FWFOU� TJNVMBUJPO� NPEFM�� *O� <�>� BO� PWFSWJFX� PG� TJNVMBUJPO
BQQSPBDIFT�JT�HJWFO�

5IFSF� BSF� TFWFSBM� BEWBOUBHFT� PG� CVJMEJOH� BOE� TJNVMBUJOH� NPEFMT� PG
TPGUXBSF�QSPDFTTFT��#Z�TJNVMBUJPO�OFX�LOPXMFEHF�DBO�CF�HBJOFE�UIBU�DBO
IFMQ� UP� JNQSPWF� DVSSFOU� QSPDFTTFT�� 4JNVMBUJPO� DBO� BMTP� CF� VTFE� GPS
USBJOJOH�BOE�UP�FOGPSDF�NPUJWBUJPO�GPS�DIBOHFT�

5IF�PCKFDUJWFT�PG�UIF�TUVEZ�UIBU�JT�QSFTFOUFE�IFSF�BSF�UP�JOWFTUJHBUF�JG�JU
JT�QPTTJCMF�UP�EFWFMPQ�B�TJNVMBUJPO�NPEFM�UIBU�DBO�CF�VTFE�UP�WJTVBMJ[F�UIF
CFIBWJPVS� PG� TFMFDUFE� QBSUT� PG� B� TPGUXBSF� QSPDFTT
� BOE� UP� FWBMVBUF� UIF
VTFGVMOFTT�PG�UIJT�UZQF�PG�NPEFMT�JO�UIJT�BSFB��5IF�PCKFDUJWF�PG�UIF�NPEFM�JT
UP� JEFOUJGZ�SFMBUJPOTIJQT�BOE�NFDIBOJTNT�XJUIJO�B�QSPKFDU��5IF�TUVEZ� JT
GPDVTFE� PO� UIF� UFOEFODJFT� PG� UIF� TJNVMBUJPO� SFTVMUT� BOE� OPU� UIF
RVBOUJUBUJWF�BTQFDUT�

5IF�PVUMJOF�PG�UIF�QBQFS�JT�BT�GPMMPXT��*O�4FDUJPO���UIF�NFUIPE�VTFE�JO
UIJT�TUVEZ�JT�EFTDSJCFE��4FDUJPO���EFTDSJCFT�UIF�FYFDVUJPO�PG�UIF�TJNVMBUJPO
TUVEZ�� 4FDUJPO� �� QSFTFOUT� UIF� SFTVMUT� PG� UIF� TJNVMBUJPO� BOE� 4FDUJPO� �
EJTDVTTFT�BOE�TVNNBSJ[FT�UIF�SFTVMUT�PG�UIF�TUVEZ�



���.FUIPE
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�� .FUIPE

5IJT�QSPKFDU�XBT�EFTJHOFE�BT�B�DBTF�TUVEZ��$BTF�TUVEJFT�BSF�NPTU�TVJUBCMF
XIFO�EBUB� JT�DPMMFDUFE�GPS�B�TQFDJGJD�QVSQPTF�BOE�XIFO�B�TVCHPBM�PG�UIF
TUVEZ� JT� FTUBCMJTIJOH� SFMBUJPOTIJQT� CFUXFFO� EJGGFSFOU� BUUSJCVUFT�� "� NBJO
BDUJWJUZ�JO�DBTF�TUVEJFT�JT�PCTFSWBUJPOBM�FGGPSUT�

8JUI� TVQQPSU� GSPN�FYJTUJOH� SFTVMUT� JO� MJUFSBUVSF� <�
� ��>
� UIF� SFTFBSDI
BQQSPBDI� XBT� DSFBUFE� JO� UISFF� DPOTFDVUJWF� TUFQT�� QSPCMFN� EFGJOJUJPO

TJNVMBUJPO� QMBOOJOH� BOE� TJNVMBUJPO� PQFSBUJPO�� 5IJT� NFUIPEPMPHZ� JT
CBTFE�PO�UIF�QSPDFTT�DIBJO�DPODFQU
�CVU�EVF�UP�MBDL�PG�FOPVHI�BWBJMBCMF

SFMJBCMF�EBUB
�UIF�QSPDFTT�JO�QSBDUJDF�XFOU�JOUP�BO�JOUFSBDUJWF�QBUUFSO�

*O�UIF�GJSTU�QIBTF
�QSPCMFN�EFGJOJUJPO
�UIF�QSPCMFN�XBT�NBQQFE��5IFO
UISPVHI� EFFQFS� EFGJOJUJPO� BOE� EFMJNJUBUJPO
� BO� BHSFFNFOU� XBT� DSFBUFE
BSPVOE�UIF�TUVEZ�T�QVSQPTF�

5IF�NBJO�QBSU�JO�UIF�TFDPOE�QIBTF�PG�UIF�TUVEZ
�TJNVMBUJPO�QMBOOJOH

XBT� UP� JEFOUJGZ� GBDUPST� JOGMVFODJOH� UIF� QSPEVDU� RVBMJUZ��5IF� BTTJHOFS� PG
UIJT�TUVEZ�XJTIFE�UP�UFTU�UIF�JEFB�PG�VTJOH�TJNVMBUJPO�NPEFMT�BOE�UIJT�XBT
HPWFSOJOH�JO�UIF�EFUBJMT�PG�UIF�TUVEZ��5IJT�XBT�OBUVSBM�BT�NPTU�PG�UIF�JEFBT
UP� UIF� RVBMJUZ� GBDUPST� XFSF� QJDLFE� VQ� GSPN� UIF� PSHBOJ[BUJPO�T� QSPKFDU

UISPVHI�JOUFSWJFXJOH�UIF�QSPKFDU�TUBGG�BOE�UISPVHI�EPDVNFOUT��5P�BEE�B
CSPBEFS�QFSTQFDUJWF
�SFTVMUT�BOE�JEFBT�XFSF�UBLFO�GSPN�TPGUXBSF�MJUFSBUVSF�
*OGMVFODF� EJBHSBNT� XFSF� CVJMU� JODMVEJOH� UIF� EJGGFSFOU� RVBMJUZ� GBDUPST�
SFMBUJPO�UP�FBDI�PUIFS
�CVU�QSJNBSZ�UIFJS�FGGFDUT�PO�MFBE�UJNF�BOE�QSPEVDU
RVBMJUZ��

5IF� UIJSE� QIBTF
� PQFSBUJOH� UIF� TJNVMBUJPO� NPEFM
� TUBSUFE� XJUI
USBOTMBUJOH�B�TNBMM�QBSU�PG�UIF�UIFPSFUJDBM�NPEFM�JOUP�UIF�TJNVMBUJPO�UPPM�
"� TIPSU� UFTU� TIPXFE� UIBU� UIF� TJNVMBUJPO� UPPM� XPSLFE� QSPQFSMZ�� .PSF
GFBUVSFT�XFSF�BEEFE�GSPN�UIF�UIFPSFUJDBM�NPEFM�JOUP�UIF�TJNVMBUJPO�UPPM
BOE�NPSF�UFTU�SVOT�XFSF�QFSGPSNFE��5IF�WFSJGJDBUJPO�BOE�WBMJEBUJPO�PG�UIF
NPEFM�XBT�NBEF�TUFQXJTF�UISPVHI�UIF�JOQVU�PG�UIF�XIPMF�NPEFM�JOUP�UIF
TJNVMBUJPO� UPPM
� BOE� UIF� ZBSETUJDL� UP� DPNQBSF� XJUI� XBT� HJWFO� CZ
EPDVNFOUT�BOE�EJTDVTTJPOT�XJUI�UIF�BTTJHOFS�

�� %FWFMPQJOH�UIF�TJNVMBUJPO�NPEFM

*O�UIF�TJNVMBUJPO�EPNBJO�UIFSF�BSF�UXP�NBJO�TUSBUFHJFT��DPOUJOVPVT�BOE
EJTDSFUF� NPEFMMJOH�� 5IF� DPOUJOVPVT� TJNVMBUJPO� UFDIOJRVF� JT� CBTFE� PO
TZTUFN� EZOBNJDT� <�>
� BOE� JT� NPTUMZ� VTFE� UP� NPEFM� UIF� QSPKFDU
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FOWJSPONFOU��5IJT�JT�VTFGVM�XIFO�DPOUSPMMJOH�TZTUFNT�DPOUBJOJOH�EZOBNJD
WBSJBCMFT�UIBU�DIBOHF�PWFS�UJNF�

5IF�DPOUJOVPVT�NPEFM�SFQSFTFOUT�UIF�JOUFSBDUJPOT�CFUXFFO�LFZ�QSPKFDU
GBDUPST�BT�B�TFU�PG�EJGGFSFOUJBM�FRVBUJPOT
�XIFSF� UJNF�JT� JODSFBTFE�TUFQ�CZ
TUFQ�� *O� UIF� TUBOEBSE� TZTUFN� EZOBNJDT� UPPMT
� UIFTF� JOUFSDPOOFDUFE
EJGGFSFOUJBM�FRVBUJPOT�BSF�CVJMU�VQ�HSBQIJDBMMZ��"�TZTUFN�PG�JOUFSDPOOFDUFE
UBOLT�GJMMFE�XJUI�GMVJE�JT�VTFE�BT�B�NFUBQIPS��#FUXFFO�UIFTF�UBOLT�PS�MFWFMT
UIFSF� BSF� QJQFT� PS� GMPXT� UISPVHI� XIJDI� UIF� WBSJBCMFT� VOEFS� TUVEZ� BSF
USBOTQPSUFE�� 5IF� GMPXT� BSF� MJNJUFE� CZ� WBMWFT� UIBU� DBO� CF� DPOUSPMMFE� CZ
WJSUVBMMZ�BOZ�PUIFS�WBSJBCMF� JO�UIF�NPEFM��#PUI�UIJT�NFDIBOJTN�BOE�UIF
MFWFM�BOE�GMPX� NFDIBOJTN� DBO� CF� VTFE� UP� DSFBUF� GFFECBDL� MPPQT�� 5IJT
MBZPVU�NBLFT�JU�QPTTJCMF�UP�TUVEZ�DPOUJOVPVT�DIBOHFT�JO�QSPDFTT�WBSJBCMFT
TVDI�BT�QSPEVDUJWJUZ�BOE�RVBMJUZ�PWFS�UIF�DPVSTF�PG�POF�PS�TFWFSBM�QSPKFDUT�
*U�JT�IPXFWFS�NPSF�QSPCMFNBUJD�UP�NPEFM�EJTDSFUF�FWFOUT�TVDI�BT�EFBEMJOFT
BOE�NJMFTUPOFT�XJUIJO�B�QSPKFDU�<�
���>�

*O� UIF� EJTDSFUF� NPEFM
� UJNF� BEWBODFT� XIFO� B� EJTDSFUF� FWFOU� PDDVST�
%JTDSFUF� FWFOU� NPEFMMJOH� JT� GPS� FYBNQMF� QSFGFSSFE� XIFO� NPEFMMJOH
RVFVJOH�OFUXPSLT��*O�JUT�TJNQMFTU�GPSN
�POF�RVFVF�SFDFJWFT�UJNF�TUBNQFE
FWFOUT��5IF� FWFOU�XJUI� UIF� MPXFTU� UJNF�TUBNQ� JT� TFMFDUFE� GPS� FYFDVUJPO

BOE� UIBU� UJNF�TUBNQ� JOEJDBUFT� UIF� DVSSFOU� TZTUFN� UJNF��8IFO�BO� FWFOU
PDDVST�BO�BTTPDJBUFE�BDUJPO�XJMM�UBLF�QMBDF
�XIJDI�NPTU�PGUFO�XJMM�JOWPMWF
QMBDJOH�B�OFX�FWFOU� JO� UIF�RVFVF��4JODF�UJNF�BMXBZT� JT�BEWBODFE� UP� UIF
OFYU�FWFOU
�JU�JT�EJGGJDVMU�UP�JOUFHSBUF�DPOUJOVBMMZ�DIBOHJOH�WBSJBCMFT��5IJT
NJHIU�SFTVMU�JO�JOTUBCJMJUZ�JO�BOZ�DPOUJOVPVT�GFFECBDL�MPPQT <�
 ��>�

5P� TVJU� UIF� QVSQPTF� PG� UIJT� TUVEZ
� XIJDI� JT� UP� WJTVBMJ[F� QSPDFTT
NFDIBOJTNT
�DPOUJOVPVT�NPEFMMJOH�XBT�VTFE��5IF�DPOUJOVPVT�NPEFM�XBT
DIPTFO�JO�PSEFS�UP�JODMVEF�TZTUFNT�UIJOLJOH�<��>�BOE�CFDBVTF�JU�JT�CFUUFS
UIBO�UIF�EJTDSFUF�FWFOU�NPEFM�BU�TIPXJOH�RVBMJUBUJWF�SFMBUJPOTIJQT�

��� 1SPCMFN�EFGJOJUJPO

5IF�TUVEZ�JT�CBTFE�PO�B�QSPDFTT�UIBU�JT�TJNJMBS�UP�UIF�XBUFSGBMM�NPEFM�<��>�
5IF�XIPMF�QSPDFTT�JT�TIPXO�JO�<�>
�CVU�UIF�TJNVMBUJPO�NPEFM�XBT�GPDVTFE
PO� UIF� SFRVJSFNFOUT� QIBTF� BOE� UIF� UFTU� QIBTF�� 5IF� PUIFS� QIBTFT
� XJUI
CSPLFO� MJOFT� JO� <�>
� XFSF� FYDMVEFE� UP� HFU� B� MFTT� DPNQMFY� NPEFM�� 5IF
SFRVJSFNFOUT�QIBTF�JODMVEFT�UIF�QSF�TUVEZ�QIBTF�BOE�UIF�GFBTJCJMJUZ�TUVEZ
QIBTF��5IF�UFTU�QIBTF�JOWPMWFT�UIF�VOJU
�TZTUFN�BOE�BDDFQUBODF�UFTUT��"MM
UIFTF�UZQFT�PG�UFTUT�BSF�JODMVEFE
�TJODF�UIF�EBUB�BWBJMBCMF�EJE�OPU�TFQBSBUF
CFUXFFO�UFTU�UZQFT�BOE�UIFZ�PWFSMBQQFE�JO�UFSNT�PG�UJNF�



���%FWFMPQJOH�UIF�TJNVMBUJPO�NPEFM
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��� 4JNVMBUJPO�QMBOOJOH

5IJT� TUFQ� JODMVEFE� JEFOUJGZJOH� GBDUPST� UIBU� BGGFDU� UIF� RVBMJUZ� PG� UIF
EFWFMPQFE� TPGUXBSF� BOE� UIF� MFBE�UJNF� PG� UIF� QSPKFDU�� 5IJT� XBT� NBEF
UISPVHI� JOUFSWJFXT� XJUI� QSPKFDU� TUBGG� BOE� CBTFE� PO� JOGPSNBUJPO� JO
MJUFSBUVSF�<�
��>�

5IF� SFMFWBOU� QSPKFDU� TUBGG� DPOTJTUFE� JO� UISFF� QFSTPOT� XJUI� XIPN
EJTDVTTJPOT� XFSF� IFME� DPOUJOVBMMZ� EVSJOH� UIF� FOUJSF� TUVEZ�� "NPOH� UIF
GBDUPST� EJTDPWFSFE� EVSJOH� JOUFSWJFXT
� POMZ� UIPTF� DPOTJEFSFE� SFMFWBOU� UP
TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�XFSF�TFMFDUFE��5IF� JEFOUJGJFE� GBDUPST�BSF
MJTUFE�JO�5BCMF ���%JTDVTTJPOT�XJUI�DPODFSOFE�QFSTPOOFM�QPJOUFE�PVU�UIF
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'JHVSF��� 1SPDFTT�EFTDSJQUJPO

5BCMF����'BDUPST�UIBU�BGGFDU�RVBMJUZ�BOE�MFBE�UJNF

/VNCFS�PG�QFSTPOOFM�JO�UIF�QSPKFDU "NPVOU�PG�OFX�NBSLFU�SFRVJSFNFOUT

-FWFM�PG�QFSTPOOFM�FEVDBUJPO "NPVOU�PG�SFRVJSFNFOUT�DIBOHFT

-FWFM�PG�QFSTPOOFM�FYQFSJFODF -FWFM�PG�JOBEFRVBUF�SFRVJSFNFOUT

-FWFM�PG�QFSTPOOFM�TBMBSZ "NPVOU�PG�SFWJFX

-FWFM�PG�QFSTPOOFM�UVSOPWFS "NPVOU�PG�SFXPSL

$PNNVOJDBUJPO�DPNQMFYJUZ -FWFM�PG�TUSVDUVSF�JO�UIF�QSPKFDU�PSHBOJ[BUJPO

(FPHSBQIJDBM�TFQBSBUJPO�PG�UIF�QSPKFDU
4UBOEBSET�UIBU�XJMM�CF�BEIFSFE�UP�F�H��*40�
BOE�*&&&

4PGUXBSF�BOE�IBSEXBSF�SFTPVSDFT "NPVOU�PG�TPGUXBSF�GVODUJPOBMJUZ

&OWJSPONFOU
�F�H��UFNQFSBUVSF
�MJHIU
�FSHP�
OPNJDT

5FTUJOH�BOE�DPSSFDUJOH�FOWJSPONFOU�BOE�UPPMT

"NPVOU�PG�PWFSUJNF�BOE�XPSLMPBE 1SPEVDUJWJUZ

-FWFM�PG�TDIFEVMF�QSFTTVSF "NPVOU�PG�QSPHSBN�EPDVNFOUBUJPO

-FWFM�PG�CVEHFU�QSFTTVSF
-FWFM�PG�SFVTBCMF�BSUFGBDUT
�F�H��DPEF�BOE�EPD�
VNFOUBUJPO
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NPTU� JNQPSUBOU� GBDUPST� JO� SFTQFDU� UP� CPUI� RVBMJUZ� BOE� MFBE�UJNF�� 5IF
GBDUPST�DPOTJEFSFE�UP�BGGFDU�RVBMJUZ�BOE�MFBE�UJNF�UIF�NPTU�XFSF�DIPTFO�UP
CF�JODMVEFE�JO�UIF�JOGMVFODF�EJBHSBNT
�TFF�<�>�

*OGMVFODF�EJBHSBNT�<��>�GPS�UIF�SFRVJSFNFOUT�BOE�UIF�UFTU�QIBTF�XFSF
CVJMU�UP�TIPX�IPX�UIF�DIPTFO�GBDUPST�BGGFDU�UIF�MFBE�UJNF�BOE�UIF�TPGUXBSF
RVBMJUZ��&BDI�GBDUPS�T�JNQPSUBODF�GPS�FBDI�QIBTF�XBT�DPOTJEFSFE�UPHFUIFS
XJUI�UIF�SFMBUJPOTIJQT�CFUXFFO�UIF�GBDUPST��5IF�JOGMVFODF�EJBHSBN�GPS�UIF
SFRVJSFNFOUT�QIBTF�JT�TIPXO�JO�<�>��5IF�GBDUPST�JO�UIF�JOGMVFODF�EJBHSBN
BSF�GVSUIFS�FYQMBJOFE�CFMPX�

t "NPVOU� PG� GVODUJPOBMJUZ� JT� FTUJNBUFE� TPGUXBSF� GVOUJPOBMJUZ� UP� CF
EFWFMPQFE�

t "NPVOU� PG�OFX�NBSLFU� SFRVJSFNFOUT� JT� B�NFBTVSF�PG� UIF� DIBOHF� JO
NBSLFU�FYQFDUBUJPOT�

t "NPVOU�PG�SFRVJSFNFOUT�DIBOHFT�JT�B�NFBTVSF�PG�UIF�DIBOHFT�NBEF�JO
UIF�SFRVJSFNFOUT�TQFDJGJDBUJPOT�

t "NPVOU�PG�SFWJFX�JOWPMWFT�SFWJFXJOH�SFRVJSFNFOUT�TQFDJGJDBUJPOT�

t "NPVOU� PG� SFXPSL� JT� UIF� FGGPSU� TQFOU� PO� SFXPSLJOH�CPUI�OFX� BOE
JOBEFRVBUF�SFRVJSFNFOUT�

t $PNNVOJDBUJPO�DPNQMFYJUZ�JT�BO�FGGFDU�JO�MBSHF�QSPKFDU�HSPVQT�XIFSF
BO�JODSFBTJOH�OVNCFS�PG�QBSUJDJQBOUT�JODSFBTFT�UIF�OVNCFS�PG�DPN�
NVOJDBUJPO�QBUIT�

t -FWFM� PG� JOBEFRVBUF� SFRVJSFNFOUT� JT� B�NFBTVSF� PG� UIF� SFRVJSFNFOUT
TQFDJGJDBUJPO�RVBMJUZ�

t -FWFM�PG�QFSTPOOFM�FYQFSJFODF�JT�B�NFBTVSF�PG�LOPXMFEHF�PG�UIF�DVSSFOU
EPNBJO�

t -FWFM�PG�TDIFEVMF�QSFTTVSF�JT�UIF�FGGFDU�PG�UIF�QSPKFDU�GBMMJOH�CFIJOE�UIF
UJNF�TDIFEVMF�

t /VNCFS�PG�QFSTPOOFM�JT�UIF�OVNCFS�PG�QFSTPOT�XPSLJOH�XJUI�SFRVJSF�
NFOUT�TQFDJGJDBUJPOT�JO�UIF�QSPKFDU�

t 1SPEVDUJWJUZ� JT� B�NFBTVSF�PG�QSPEVDFE� TQFDJGJDBUJPOT�QFS�IPVS� BOE
QFSTPO�

t 5JNF�JO�SFRVJSFNFOUT�QIBTF�JT�UIF�MFBE�UJNF�SFRVJSFE�UP�QSPEVDF�UIF
SFRVJSFNFOUT�TQFDJGJDBUJPOT�JO�UIJT�QSPKFDU�
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*U�JT�CFZPOE�UIF�TDPQF�GPS�UIJT�QBQFS�UP�QSFTFOU�BMM�EFUBJMT�PG�UIF�TJNVMBUJPO
NPEFM�� *O� UIJT� QBQFS� UIF� TJNVMBUJPO�NPEFM� BOE� SFMBUFE�NPEFMT
� TVDI� BT
JOGMVFODF� EJBHSBNT
� BSF� QSFTFOUFE� JO� TPNF� EFUBJM� GPS� UIF� SFRVJSFNFOUT
QIBTF��5IF�SFRVJSFNFOUT�QIBTF�JT�CZ�JUT�OBUVSF�NPSF�JOUVJUJWF�BOE�FBTZ�UP
VOEFSTUBOE� UIBO� UIF� UFTU� QIBTF�� 'PS� B� QSFTFOUBUJPO� PG� EFUBJMT� PG� UIF
DPNQMFUF� TJNVMBUJPO� NPEFM� XJUI� BMM� SFMBUFE� NPEFMT� SFGFS� UP� <�>�� 'PS
FYBNQMF
�UIF�JOGMVFODF�EJBHSBN�GPS�UIF�UFTU�QIBTF�JT�QSFTFOUFE�JO�<�>�BOE
OPU�IFSF��

"U�UIF�TBNF�UJNF�BT�UIF�JOGMVFODF�EJBHSBNT�XFSF�DPOTUSVDUFE
�DBVTBM�
MPPQ� EJBHSBNT�XFSF� CVJMU� UP� HFU� B� CBTJD� VOEFSTUBOEJOH� PG� UIF� GFFECBDL
DPODFQUT�� $BVTBM�MPPQ� EJBHSBNT� BSF� PGUFO� VTFE� JO� TZTUFN� EZOBNJDT� UP
JMMVTUSBUF� DBVTF� BOE� FGGFDU� SFMBUJPOTIJQT� <�>�� 8IFO� FYBNJOJOH� UIFTF

'JHVSF��� *OGMVFODF�EJBHSBN�GPS�UIF�SFRVJSFNFOUT�QIBTF
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Amount of New 
Market 

Requirements 
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�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

SFMBUJPOTIJQT�JTPMBUFE
�UIFZ�BSF�VTVBMMZ�WFSZ�FBTZ�UP�VOEFSTUBOE��)PXFWFS

XIFO� UIFZ� BSF� DPNCJOFE� JOUP� MPOH� DIBJOT�PG� DBVTF� BOE�FGGFDU
� UIFZ�DBO
CFDPNF�DPNQMFY��5IF�DBVTBM�MPPQ�EJBHSBNT�JODSFBTF�UIF�VOEFSTUBOEJOH�PG
UIFTF�DPNQMFY� SFMBUJPOT�� <�>� JMMVTUSBUFT�IPX�UIF� TDIFEVMF�QSFTTVSF� BGGFDUT
UIF�UJNF�TQFOU�JO�UIF�SFRVJSFNFOUT�QIBTF��"O�JODSFBTFE�TDIFEVMF�QSFTTVSF
JODSFBTFT� UIF� FSSPS�HFOFSBUJPO
�EVF� UP� B�IJHIFS� TUSFTT� MFWFM��"�IJHI� FSSPS
EFOTJUZ� JODSFBTFT� UIF� BNPVOU� PG� OFDFTTBSZ� SFXPSL� BOE� UIFSFCZ� JODSFBTFT
UIF�UJNF�JO�UIF�SFRVJSFNFOUT�QIBTF
�XIJDI�JO�UVSO�JODSFBTFT�UIF�TDIFEVMF
QSFTTVSF�� "U� UIF� TBNF� UJNF
� IJHI� TDIFEVMF� QSFTTVSF� JODSFBTFT� UIF
QSPEVDUJWJUZ� CFDBVTF� PG� JUT� NPUJWBUJPOBM� SPMF�� *ODSFBTFE� QSPEVDUJWJUZ
EFDSFBTFT� UIF� UJNF� TQFOU� JO� UIF� SFRVJSFNFOUT� QIBTF
� XIJDI� JO� UVSO
EFDSFBTFT�UIF�TDIFEVMF�QSFTTVSF�

*OGPSNBUJPO�BCPVU�UIF�SFMBUJPOTIJQT�CFUXFFO�UIF�GBDUPST�JO�UIF�DBVTBM�
MPPQ�EJBHSBN�JT�TIPXO�CZ�BEEJOH�BO�i0w�PS�BO�i4w�UP�UIF�BSSPXT��"O�i0w
JNQMJFT�B�DIBOHF�JO�UIF�PQQPTJUF�EJSFDUJPO
�XIJMF�BO�i4w�JNQMJFT�B�DIBOHF
JO�UIF�TBNF�EJSFDUJPO�

��� 4JNVMBUJPO�PQFSBUJPO

5IF� TJNVMBUJPO� NPEFM� XBT� CVJMU� CBTFE� PO� UIF� LOPXMFEHF� HBJOFE� GSPN
DSFBUJOH� JOGMVFODF�EJBHSBNT� BOE� DBVTBM�MPPQ�EJBHSBNT��5IF� JEFB�CFIJOE
UIF�NPEFM� PG� UIF� SFRVJSFNFOUT� QIBTF� JT� CBTFE� PO� B� GMPX� PG� UBTLT
� GSPN
DVTUPNFS� SFRVJSFNFOUT� UP� GJOJTIFE� TQFDJGJDBUJPOT�� *O� UIF� SFRVJSFNFOUT
QIBTF�UIFSF�JT�B�USBOTGPSNBUJPO�GSPN�VODPNQMFUFE�UP�DPNQMFUFE�UBTLT�CZ
UIF�QSPEVDUJPO�PG� TQFDJGJDBUJPOT��"� GSBDUJPO�PG� UIF� TQFDJGJDBUJPOT�BSF�OPU
BDDFQUBCMF�BOE�OFFET�UP�CF�UBLFO�DBSF�PG�JO�UIF�SFXPSL�MPPQ
�TFF�<�>��

5IF� UFTU� QIBTF� JO� UIF� NPEFM� JT� CBTFE� PO� UIF� TBNF� JEFB� BT� UIF
SFRVJSFNFOUT�QIBTF� BOE� JT�CVJMU� JO� B� TJNJMBS�XBZ��"� GMPX�PG� UFTU� DBTFT� JT

 

Productivity 

Schedule 
pressure 

Time 

Error 
generation 

S 

O 

S 

S 

S 

'JHVSF��� $BVTBM�MPPQ�EJBHSBN



���%FWFMPQJOH�UIF�TJNVMBUJPO�NPEFM

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

QFSGPSNFE
�B�DFSUBJO�QFSDFOUBHF�PG� UIF� GVODUJPOBMJUZ�IBT� UP�CF�DPSSFDUFE
BOE�SFUFTUFE
�BOE�UIF�SFTU�JT�TVQQPTFE�UP�CF�BDDFQUBCMF��

5IJT�CBTJD�NPEFM�XBT�CVJMU�JO�UIF�1PXFSTJN�TJNVMBUJPO�UPPM�<��>�BOE
GVSUIFS�EFWFMPQFE�XJUI�IFMQ� GSPN�UIF� GBDUPST� JO� UIF� JOGMVFODF�EJBHSBNT�
'BDUPST�GSPN�UIF�JOGMVFODF�EJBHSBNT�XFSF�BEEFE�UP�UIF�NPEFM�JO�PSEFS�UP
BGGFDU�UIF�MFWFMT�BOE�GMPXT��5IF�DBVTBM�MPPQ�EJBHSBNT�XFSF�BMTP�DPOTJEFSFE
EVSJOH�UIF�EFWFMPQNFOU
�UP�FOTVSF�UIBU�UIF�NPEFM�XBT�BEBQUFE�UP�TZTUFNT
UIJOLJOH�

5P� BWPJE� HFUUJOH� B� UPP� DPNQMFY� NPEFM
� BMM� PG� UIF� GBDUPST� JO� UIF
JOGMVFODF� EJBHSBNT� XFSF� OPU� JODMVEFE� JO� UIF� TJNVMBUJPO� NPEFM�� 4PNF
GBDUPST�XFSF�JODMVEFE�JOEJSFDUMZ�JO�UIF�QBSBNFUFST�JO�UIF�NPEFM��5IFTF�DBO
CF�FYUSBDUFE�GSPN�UIF�QBSBNFUFST�BOE�BSF�UIFSFCZ�QPTTJCMF�UP�BGGFDU�GSPN
UIF�VTFS� JOUFSGBDF
� GPS� FYBNQMF� UIF�DPNNVOJDBUJPO�DPNQMFYJUZ�XIJDI� JT
JODMVEFE�JO�UIF�QSPEVDUJWJUZ��5IF�DPOTUSVDUJPO�XBT�NBEF�TUFQ�CZ�TUFQ
�CZ
BEEJOH� B� GFX� GBDUPST� BU� B� UJNF� BOE� UIFO� SVOOJOH� UIF� TJNVMBUJPO�� 5IF
WBMVFT�PG�UIF�QBSBNFUFST�XFSF� UBLFO�GSPN�QSPKFDU�EPDVNFOUBUJPO�FYDFQU
POF� UIBU�XBT� UBLFO� GSPN� <�>
�"NPVOU� PG� OFX�NBSLFU� SFRVJSFNFOUT�� 5IJT
QBSBNFUFS�XBT�OPU�BWBJMBCMF�JO�QSPKFDU�EPDVNFOUBUJPO�CVU�UIF�WBMVF�GSPN

'JHVSF��� #BTJD�NPEFM�PG�UIF�SFRVJSFNFOUT�QIBTF

4ZNCPM�EFTDSJQUJPO

-JNJUMFTT�EFTUJOBUJPO�
PS�PSJHJO

-FWFM�UIBU�JT�FNQUJFE�BOE�
GJMMFE�CZ�UIF�GMPXT

'MPX�DPOUSPMMFE�CZ�B�
WBMWF
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�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

<�>�JT�BO�BWFSBHF�GSPN�TFWFSBM�TPGUXBSF�QSPKFDUT�BOE�XBT�DPOTJEFSFE�UP�CF
WBMJE� BMTP� GPS� UIJT� QSPKFDU�� 4PNF�WBMVFT�XFSF� FTUJNBUFE�CZ� JUFSBUJPO� BOE
WFSJGJFE�CZ�EJTDVTTJPOT�XJUI�DPODFSOFE�QFSTPOOFM�BU�UIF�PSHBOJ[BUJPO��5IF
WFSJGJDBUJPO�PG�UIF�TJNVMBUJPO�NPEFM�XBT�NBEF�UISPVHI�DIFDLJOH�UIBU�UIF
BNPVOU�PG�DPEF�UIBU�JT�VTFE�BT�BO�JOQVU�UP�UIF�NPEFM�JT�UIF�TBNF�BT�UIF
PVUQVU� BNPVOU� PG� DPEF�� 5IF� WFSJGJDBUJPO� BMTP� JODMVEFE� DPNQBSJOH� UIF
UJNF� JO� UIF� TJNVMBUJPO� UP� UIF� UJNF� BDDPSEJOH� UP� UIF� QSPKFDU
EPDVNFOUBUJPO�UP�FOTVSF�UIBU�UIF�FTUJNBUJPOT�XFSF�DPSSFDU�

5IF�GJOBM�NPEFM�GPS�UIF�SFRVJSFNFOUT�QIBTF�JT�TFFO�JO�"QQFOEJY�"��5IF
GMPXT� JO� <�>� JT� UIF� CBTF� PG� UIF� GJOBM� NPEFM
� XIJDI� JT� UIFO� GVSUIFS
EFWFMPQFE��5P�HFU�B�NFBTVSF�PG�UIF�RVBMJUZ�PG�UIF�TQFDJGJDBUJPOT
�BOPUIFS
GMPX� XBT� JODMVEFE
� XIJDI� DPVOUT� UIF� JOBEFRVBUF� TQFDJGJDBUJPOT�� 5IJT
NFBTVSF�BGGFDUT�UIF�BNPVOU�PG�EFGFDU�DPEF�UIBU�JT�QSPEVDFE�JO�UIF�EFTJHO
BOE� JNQMFNFOUBUJPO� QIBTFT� XIJDI� JO� UVSO� BGGFDUT� UIF� UFTU� QIBTF�� 5IF
EFTJHO�BOE�JNQMFNFOUBUJPO�QIBTFT�BSF�JO�UIF�TJNVMBUJPO�NPEFM�NPEFMMFE
BT�B�EFMBZ��"� TFDPOE� GMPX� JT� BEEFE�UP� UIF�CBTJD�NPEFM� UP� UFSNJOBUF� UIJT
QIBTF�BOE�TUBSU�UIF�GPMMPXJOH�QIBTFT�

5IF�SFTU�PG�UIF�BEEJUJPOT�UP�UIF�CBTJD�NPEFM�DBO�CF�EFTDSJCFE�JO�GPVS
HSPVQT
�XIFSF�FBDI�HSPVQ�PSJHJOBUFT�GSPN�UIF�JOGMVFODF�EJBHSBN��

t 5IF�GJSTU�HSPVQ
�-JOFT�PG�DPEF�BOE�'VODUJPOBMJUZ
�EFTDSJCFT�UIF�GVOD�
UJPOBMJUZ� PG� UIF� DPEF� UP� CF� EFWFMPQFE�� 5IJT� HSPVQ� DPOUSPMT� UIF
JOGMPX�UP�UIF�QIBTF�

t 5IF�TFDPOE�HSPVQ�JT�1FSDFOUBHF
�&GGPSU�BOE�%VSBUJPO��5IF�1FSDFOUBHF
BMMPDBUFT�B�QFSDFOUBHF�PG�UIF�QMBOOFE�UPUBM�FGGPSU�UP�UIF�SFRVJSFNFOUT
QIBTF�BOE�JT�DPOUSPMMFE�GSPN�UIF�VTFS�JOUFSGBDF��5IJT�NBLFT�JU�QPTTJ�
CMF�UP�TUVEZ�IPX�UIF�BNPVOU�PG�SFTPVSDFT�JO�UIF�SFRVJSFNFOUT�QIBTF
BGGFDUT�UIF�MFBE�UJNF�BOE�RVBMJUZ�

t 5IF� UIJSE�HSPVQ
�1SPEVDUJWJUZ� BOE�%VSBUJPO
�DPOUSPMT� UIF� DPNQMF�
UJPO�SBUF�PG�UIF�TQFDJGJDBUJPOT��5IF�%VSBUJPO�BMTP�BGGFDUT�UIF�BNPVOU
PG� JOBEFRVBUF� TQFDJGJDBUJPOT� CFDBVTF�PG� UIF� TDIFEVMF� QSFTTVSF� UIBU
NJHIU�JODSFBTF�EVSJOH�UIF�QSPKFDU�T�EVSBUJPO�

t 5IF�GPVSUI�HSPVQ
�"NPVOU�PG�SFXPSL�BOE�'VODUJPOBMJUZ
�EFDJEFT�IPX
NVDI� PG� UIF� TQFDJGJDBUJPOT� UIBU� OFFET� UP� CF� SFXPSLFE� BGUFS� UIF
SFWJFXT��

/PUF�UIBU�TPNF�GBDUPST�BSF�QBSU�PG�NPSF�UIBO�POF�HSPVQ��5IJT�JT�CFDBVTF
TPNF�GBDUPST�BGGFDU�NPSF�UIBU�POF�PUIFS�GBDUPS�



���3FTVMUT�GSPN�UIF�TJNVMBUJPO

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

�� 3FTVMUT�GSPN�UIF�TJNVMBUJPO

5IF�GJOBM�NPEFM�XBT�TJNVMBUFE�UP�TIPX�IPX�B�SFMPDBUJPO�PG�SFTPVSDFT�UP
UIF� EJGGFSFOU� QSPDFTT� QIBTFT� BGGFDUT� UIF� RVBMJUZ� PG� UIF� TPGUXBSF� QSPEVDUT
BOE� UIF� MFBE�UJNF� PG� UIF� QSPKFDU�� 5IJT� NPEFM� JODMVEFE� CPUI� UIF
SFRVJSFNFOUT�QIBTF�BOE�UIF�UFTU�QIBTF��5IF�NPEFM�XBT�SVO�TFWFSBM�UJNFT
XJUI�EJGGFSFOU�WBMVFT�PG�UIF�QFSDFOUBHF�PG�UIF�QMBOOFE�QSPKFDU�FGGPSU
�TQFOU
PO� UIF� SFRVJSFNFOUT� QIBTF��5IF� SFTVMUT� BSF� HJWFO� JO� QSFDJTF� GJHVSFT� CVU
TJODF� UIFSF� BSF� B� OVNCFS� PG� VODFSUBJOUJFT� UIFZ� TIPVME� CF� CSPBEMZ
JOUFSQSFUFE��'PS�FYBNQMF
�UIF�SFTVMUT�BSF�VODFSUBJO�CFDBVTF�PG�UIF�EJGGJDVMUZ
JO�NFBTVSJOH�UIF�WBMVFT�PG�UIF�JODMVEFE�GBDUPST��*U�JT�UIF�UFOEFODJFT�JO�UIF
SFTVMUT�UIBU�BSF�JNQPSUBOU�BOE�OPU�UIF�FYBDU�GJHVSFT��

5IF�TJNVMBUJPO�SVOT�JOEJDBUF�UIBU�UIF�FGGPSU�TQFOU�PO�UIF�SFRVJSFNFOUT
QIBTF�IBT�B�OPUJDFBCMF�FGGFDU�PO�UIF�MFBE�UJNF�PG�UIF�QSPKFDU��5IF�EFDSFBTF
JO�EBZT
�XIFO�JODSFBTJOH�UIF�FGGPSU�JO�UIF�SFRVJSFNFOUT�QIBTF
�BSJTFT�GSPN
UIF� JODSFBTFE� TQFDJGJDBUJPO� BDDVSBDZ�� "� NPSF� BDDVSBUF� TQFDJGJDBUJPO
GBDJMJUBUFT�UIF�JNQMFNFOUBUJPO�BOE�EFDSFBTFT�UIF�FSSPS�HFOFSBUJPO�BOE�XJMM
SFTVMU� JO� B� IJHIFS� QSPEVDU� RVBMJUZ� GSPN� UIF� TUBSU�� 5IJT� EFDSFBTFT� UIF
BNPVOU�PG�OFDFTTBSZ�DPSSFDUJPO�XPSL�BOE�UIFSFCZ�TIPSUFOT�UIF�UJNF�TQFOU
JO� UIF� UFTU� QIBTF�� "U� B� DFSUBJO� QPJOU� UIF� UPUBM� MFBE�UJNF� XJMM� TUBSU� UP
JODSFBTF�BHBJO�CFDBVTF�UIF�UJNF�JO�UIF�UFTU�QIBTF�TUPQT�EFDSFBTJOH�XIJMF�UIF
UJNF�JO�UIF�SFRVJSFNFOUT�QIBTF�DPOUJOVFT�UP�JODSFBTF��5IF�UJNF�JO�UIF�UFTU
QIBTF� TUPQT� EFDSFBTJOH� CFDBVTF� UIFSF� JT� BMXBZT� B� DFSUBJO� BNPVOU� PG
GVODUJPOBMJUZ�UIBU�OFFET�UP�CF�UFTUFE�BU�B�QSFEFUFSNJOFE�QSPEVDUJWJUZ��5IF
OVNCFS�PG�EBZT�JO�<�>�JT�UIF�UPUBM�MFBE�UJNF�GPS�UIF�XIPMF�QSPKFDU�

*O�UIF�TBNF�NBOOFS
�UIF�RVBMJUZ�JODSFBTFT�XIFO�JODSFBTJOH�UIF�FGGPSU�JO
UIF�SFRVJSFNFOUT�QIBTF�UP�B�DFSUBJO�FYUFOU��5IF�TJNVMBUJPO�SVOT�JOEJDBUF
UIBU� UIF� RVBMJUZ� PQUJNVN� BQQFBST� JO� UIF� TBNF� BSFB� BT� UIF� MFBE�UJNF

'JHVSF��� 4JNVMBUJPO�SFTVMUT�GPS�UIF�UPUBM�MFBE�UJNF�

540 
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�� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

PQUJNVN��5IF� JODSFBTF� JO�RVBMJUZ�PSJHJOBUFT� GSPN�B�IJHIFS� TQFDJGJDBUJPO
BDDVSBDZ
�XIJDI�JT�FYQMBJOFE�BCPWF��)PXFWFS
�JG�UPP�NVDI�FGGPSU�JT�TQFOU
JO�UIF�SFRVJSFNFOUT�QIBTF
�UIF�RVBMJUZ�XJMM�TUBSU�UP�EFDSFBTF�BHBJO�CFDBVTF
UIFSF�JT�MFTT�FGGPSU�MFGU�GPS�EFTJHO
�JNQMFNFOUBUJPO�BOE�UFTU�UBTLT�

"T� B� TUFQ� JO� UIF� WFSJGJDBUJPO� PG� UIF� SFTVMUT
� UIFZ� XFSF� DPNQBSFE� UP
SFTVMUT�JO�UIF�TPGUXBSF�MJUFSBUVSF�<�
���>��5IJT�MJUFSBUVSF�QPJOUT�BU�UIF�TBNF
NBHOJUVEF�PG�FGGPSU�JO�UIF�SFRVJSFNFOUT�QIBTF�GPS�B�TVDDFTTGVM�QSPKFDU�BT
UIF�TJNVMBUJPO�SFTVMUT�

5P�TVNNBSJ[F
�UIF�TJNVMBUJPOT�JOEJDBUF�UIBU�UIFSF�JT�BO�PQUJNVN�GPS
CPUI�UIF�RVBMJUZ�BOE�UIF�MFBE�UJNF��*G�UIF�FGGPSU�JO�UIF�SFRVJSFNFOUT�QIBTF
JT� MPXFS�UIBO�UIF�PQUJNBM�WBMVF
� JODSFBTJOH�JU� UPXBSET� UIF�PQUJNVN�XJMM
SFTVMU�JO�JODSFBTFE�RVBMJUZ�PG�UIF�EFWFMPQFE�TPGUXBSF�BOE�EFDSFBTFE�MFBE�
UJNF��

�� %JTDVTTJPO

0OF� SFTVMU� PG� UIJT� TUVEZ� JT� B� TJNVMBUJPO�NPEFM� UIBU� WJTVBMJ[FT� EJGGFSFOU
SFMBUJPOT�JO�B�TPGUXBSF�EFWFMPQNFOU�QSPDFTT��"�TJNVMBUJPO�PG�UIJT�LJOE�DBO
DPOUSJCVUF�UP�FOIBODJOH�UIF�TZTUFNT�UIJOLJOH�JO�BO�PSHBOJ[BUJPO��5IFSFCZ
JU� JT� FBTJFS� GPS� UIF� NFNCFST� PG� UIF� PSHBOJ[BUJPO� UP� VOEFSTUBOE� UIF
SFMBUJPOTIJQT�CFUXFFO�UIF�RVBMJUZ�GBDUPST�JO�UIF�QSPDFTT�

5IF� SFTVMUT� GSPN� UIJT� LJOE� PG� TJNVMBUJPO� TIBMM� OPU� CF� JOUFSQSFUFE
QSFDJTFMZ� TJODF� UIFSF
� PG� DPVSTF
� BSF� B� OVNCFS�PG� VODFSUBJOUJFT�� *U� JT� UIF
UFOEFODJFT� BOE� UIF� CFIBWJPVS� JO� UIF� SFTVMUT� UIBU� BSF� JNQPSUBOU� BOE� CZ
DIBOHJOH�UIF�QBSBNFUFST�JO�UIF�NPEFM�JU�JT�QPTTJCMF�UP�HFU�B�QJDUVSF�PG�IPX
UIF�QSPDFTT�NFDIBOJTNT�JOUFSBDU��5IJT�JT�B�TJNQMJGJFE�NPEFM�PG�UIF�SFBMJUZ
BOE�UIFSFGPSF�UIFSF�BSF�B�OVNCFS�PG�TPVSDFT�PG�VODFSUBJOUZ��5IF�JODMVEFE
GBDUPST�NJHIU�OPU�CF�UIF�POFT�UIBU�BGGFDU�UIF�NPEFM�UIF�NPTU
�UIF�BTTVNFE
SFMBUJPOT�CFUXFFO�UIF�GBDUPST�NJHIU�OPU�CF�DPSSFDU�BOE�UIF�WBMVFT�PG�UIF
GBDUPST�DBO�CF�JODPSSFDUMZ�FTUJNBUFE��)PXFWFS
�UIF�SFTVMUT
�UIBU�UIFSF�JT�BO
PQUJNVN� GPS� UIF� FGGPSU� UIBU� JT� TQFOU� JO� UIF� SFRVJSFNFOUT�QIBTF
� DBO�CF
JOUVJUJWFMZ�FYQFDUFE�GPS�NBOZ�QSPKFDUT�JO�TPGUXBSF�PSHBOJ[BUJPOT�

"�TJNVMBUJPO�PG�UIJT�LJOE�DBO�BMTP�CF�VTFE�UP�JODSFBTF�UIF�NPUJWBUJPO�PG
UIF�PSHBOJ[BUJPO�UP�XPSL�XJUI�RVBMJUZ�JTTVFT�BOE�UP�JODSFBTF�UIF�QSPEVDU
RVBMJUZ�FBSMZ�JO�UIF�QSPKFDU��

0OF�QBSU�PG�UIF�LOPXMFEHF�HBJOFE�GSPN�TJNVMBUJPOT�JT�SFDFJWFE�JO�UIF
NPEFM� CVJMEJOH� QSPDFTT�� 5IF� QSPDFEVSF� UP� CVJME� UIF� NPEFM� GPSDFT� UIF



���%JTDVTTJPO

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

QBSUJDJQBOUT� UP� DPNNVOJDBUF� UIFJS� NFOUBM� NPEFMT� BOE� UP� DSFBUF� B
DPNNPO�JNBHF�PG�UIF�PSHBOJ[BUJPO�T�EJSFDUJPO��

5P� TVNNBSJ[F
� JU� TFFNT� UP� CF� GFBTJCMF� UP� CVJME� BOE� VTF� UIJT� LJOE� PG
NPEFM� GPS� UIJT� LJOE� PG� QSPDFTT�� 5IFSF� BSF
� IPXFWFS
� B� OVNCFS� PG
VODFSUBJOUJFT�XIJDI�BSF�JNQPSUBOU�UP�UBLF�JOUP�BDDPVOU�XIFO�UIF�SFTVMUT
BSF�JOUFSQSFUFE��5IJT�JT�B�GJSTU�NPEFM
�CBTFE�PO�POF�QSPKFDU
�UIBU�OFFET�UP
CF�GVSUIFS�FMBCPSBUFE�JO�PSEFS�UP�PCUBJO�B�NPEFM�UIBU�DBO�CF�BQQMJFE�PO
PUIFS�QSPKFDUT��5IVT
�UIF�NPEFM�IBT�OPU�CFFO�FNQJSJDBMMZ�WBMJEBUFE�JO�SFBM
QSPKFDUT�BGUFS�JU�XBT�EFWFMPQFE��"T�GBS�BT�UIF�BVUIPST�LOPX
�UIF�NPEFM�JT
OPU�DVSSFOUMZ�JO�VTF�BU�&SJDTTPO��

5IF�JNQSFTTJPO�BGUFS�EFWFMPQJOH�BOE�HFUUJOH�GFFECBDL�PO�UIF�NPEFM�JT
UIBU�JU�JT�VODFSUBJO�XIFUIFS�NPTU�LOPXMFEHF�JT�HBJOFE�CZ�EFWFMPQJOH�UIF
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*O�NBSLFU�ESJWFO�EFWFMPQNFOU�PG�QSPEVDU�TPGUXBSF
�B�DSVDJBM�EFDJTJPO�GPS
FBDI� DBOEJEBUF� SFRVJSFNFOU� JT� XIFUIFS� PS� OPU� UP� TFMFDU� JU� GPS
JNQMFNFOUBUJPO� JO� UIF� OFYU� SFMFBTF�� 5IJT� QBQFS� QSFTFOUT� BO� BOBMZUJDBM
NPEFM�PG�UIF�SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT
�XIJDI�JT�VTFE�GPS�SFBTPOJOH
BCPVU� EFDJTJPO� RVBMJUZ�� "� OFUXPSL� PG� RVFVFT
� XJUI� UXP� DMBTTFT� PG� KPCT

NPEFMT�UIF�TFMFDUJPO�PG�SFRVJSFNFOUT�PG�EJGGFSFOU�RVBMJUZ��5IF�GFBTJCJMJUZ�PG
NPEFM� QBSBNFUFS� FTUJNBUJPO� JT� WBMJEBUFE� JO� B� TVSWFZ� JOWPMWJOH� QSPEVDU
NBOBHFST� BOE� TZTUFN� FOHJOFFST�� 5IF� SFTVMUT� TIPX� UIBU� TPNF� PG� UIF
SFTQPOEFOUT� IBWF� NBEF� JOUFSOBMMZ� DPOTJTUFOU� QBSBNFUFS� FTUJNBUJPOT

JOEJDBUJOH�UIBU�UIF�NPEFM�JT�SFMFWBOU�BOE�JUT�QBSBNFUFST�VOEFSTUBOEBCMF��*U
JT�BMTP�TIPXO�UIBU�B�NBKPSJUZ�PG�UIF�DPOTJTUFOU�SFTQPOEFOUT�FTUJNBUF�UIBU
NPTU�PG�UIFJS�JNQMFNFOUFE�QSPEVDU�SFRVJSFNFOUT�BSF�JODPSSFDUMZ�TFMFDUFE�
5IF� NBJO� PCKFDUJWF� PG� UIF� NPEFM� JT� UP� QSPWJEF� UPPMT� GPS� FWBMVBUJPO� PG
JNQSPWFNFOU�QSPQPTBMT�CZ�FTUJNBUJOH�UIF�JNQBDU�PG�QSPDFTT�DIBOHF�
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5IJT�QBQFS�EFTDSJCFT�BO�BOBMZUJDBM�NPEFM�PG�B�NBSLFU�ESJWFO�3FRVJSFNFOUT
&OHJOFFSJOH�	3&
�QSPDFTT�GPS�QSPEVDU�TPGUXBSF��.BSLFU�ESJWFO�3&�EJGGFST
GSPN� DVTUPNFS�TQFDJGJD� 3&� JO� TFWFSBM� XBZT
� GPS� FYBNQMF� JO� UIF
DIBSBDUFSJTUJDT� PG� TUBLFIPMEJOH� BOE� UIF� QSFTTVSF� PO� UJNF�UP�NBSLFU� <��

��>��3FRVJSFNFOUT�BSF�PGUFO�JOWFOUFE�CZ�UIF�EFWFMPQFST�BOE�FMJDJUFE�GSPN
B� TFU� PG� QPUFOUJBM� DVTUPNFST� XJUI� TDBUUFSFE� XJTIFT� <�>�� "� SFRVJSFNFOUT
SFQPTJUPSZ�JT�DPOUJOVPVTMZ�FOMBSHFE�XJUI�OFX�DBOEJEBUF�SFRVJSFNFOUT�<�

��>�� $PNNPOMZ
� NBSLFU�ESJWFO� TPGUXBSF�EFWFMPQJOH� PSHBOJTBUJPOT
QSPWJEF�TVDDFTTJWF�SFMFBTFT�PG�UIF�TPGUXBSF�QSPEVDU�BOE�SFMFBTF�QMBOOJOH�JT
BO�FTTFOUJBM�BDUJWJUZ�<�
��>��

"�NBKPS�DIBMMFOHF�JO�NBSLFU�ESJWFO�3&�JT�UP�TFMFDU�BOE�QSJPSJUJ[F�UIF
SJHIU�TFU�PG�SFRVJSFNFOUT�UP�CF�JNQMFNFOUFE�JO�UIF�OFYU�SFMFBTF�<�>
�XIJMF
BWPJEJOH� DPOHFTUJPO� JO� UIF� TFMFDUJPO�QSPDFTT� <��>��"�QSFWJPVT� TUVEZ�IBT
TIPXO� UIBU� DBQBDJUZ� JTTVFT� DBO� TVDDFTTGVMMZ� CF� JOWFTUJHBUFE� VTJOH
TJNVMBUJPO�<�>��)PXFWFS
�UIBU�TUVEZ�DPODFOUSBUFE�PO�EJGGFSFOU�XPSL�MPBE
TJUVBUJPOT� XJUIPVU� UBLJOH� OFJUIFS� SFRVJSFNFOUT� RVBMJUZ� OPS� TFMFDUJPO
EFDJTJPO�RVBMJUZ�JOUP�BDDPVOU�

5IJT�QBQFS�QSFTFOUT�B�OPWFM�BOBMZUJDBM�NPEFM�SFQSFTFOUJOH�B�DPOEFOTFE
WJFX�PG�UIF�SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT�

5IFSF�BSF�UISFF�NBJO�QVSQPTFT�PG�UIF�NPEFM�

�� "O�JEFBMJTUJD�BOE�TJNQMJGJFE�WJFX�PG�SFBMJUZ�DBO�CF�VTFE�GPS�QSJODJQBM
SFBTPOJOH� BCPVU� CPUI� RVBMJUZ� BOE� DBQBDJUZ� JO� SFRVJSFNFOUT� TFMFD�
UJPO�� 5IF� HFOFSBM� QSPQFSUJFT� PG� DPNQMFY� QSPDFTTFT� JT� NPEFMMFE
UISPVHI�DBSFGVM�DIPJDFT�PG�BQQSPQSJBUF�BQQSPYJNBUJPOT�

�� 5IF�BOBMZUJDBM�QPXFS�PG�UIF�NPEFM�DBO�QSPWJEF�UIFPSFUJDBM�MJNJUT�PO
UIF�IJHIFTU�QPTTJCMF�QSPEVDU�RVBMJUZ�UIBU�JT�BDIJFWBCMF�HJWFO�TQFDJGJD
QBSBNFUFS�TFUUJOHT�PG�JOQVU�UP�UIF�QSPDFTT
�UIF�RVBMJUZ�PG�UIF�EFDJ�
TJPOT�JO�UIF�QSPDFTT
�BOE�UIF�DBQBDJUJFT�PG�UIF�EJGGFSFOU�QBSUT�PG�UIF
QSPDFTT�

�� 5IF� BOBMZUJDBM� NPEFM� DBO� BDU� BT� B� CBTFMJOF� GPS� GVSUIFS� FNQJSJDBM
SFTFBSDI� VTJOH� TJNVMBUJPOT� PG� NPSF� FMBCPSBUF� NPEFMT� PG� SFRVJSF�
NFOUT�TFMFDUJPO�UIBU�BSF�JOUSBDUBCMF�VTJOH�BOBMZUJDBM�NFUIPET�

5IF�HPBM�JT�UP�CF�BCMF�UP�BOTXFS�RVFTUJPOT�TVDI�BT��i)PX�HPPE�JT�B�TQFDJGJD
PSHBOJTBUJPO� BU� TFMFDUJOH� UIF� SJHIU� SFRVJSFNFOUT w
� i8IBU� DBQBDJUZ� JT
OFFEFE�JO�PSEFS�UP�BDIJFWF�B�DFSUBJO�RVBMJUZ w
�i)PX�MPOH�EPFT�JU�UBLF�UP
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HFU�HPPE� JEFBT�SFMFBTFE� UP� UIF�NBSLFU w�i)PX�MPOH�NVTU�PVS�DVTUPNFST
XBJU�VOUJM�UIFZ�HFU�GFFECBDL�PO�UIFJS�QSPQPTBMT w

5IF�QSFTFOUFE�NPEFM�JT�CBTFE�PO�RVFVJOH�UIFPSZ�<�>��2VFVJOH�UIFPSZ
JT�HPPE�GPS�NPEFMMJOH�TZTUFNT�XJUI�B�TUFBEZ�GMPX�PG�EJTDSFUF�KPCT�UIBU�BSF
XBJUJOH� JO� RVFVFT� UP� CF� TFSWFE� CZ� B� OVNCFS� PG� TFSWFST� BOE� BMMPXT� GPS
DBMDVMBUJPOT�PG�BUUSJCVUFT�TVDI�BT�TFSWJOH�UJNF
�TZTUFN�MPBE
�BOE�TUBCJMJUZ
DSJUFSJB��5IF�NPEFM�BQQMJFT�RVFVJOH�UIFPSZ�GPS�OFUXPSLT�XJUI�NVMUJ�DMBTT
KPCT� <�>
�XIJDI� BMMPXT� GPS�NPEFMMJOH� UIBU� SFRVJSFNFOUT� BSF� PG� EJGGFSFOU
RVBMJUZ�DMBTTFT��

3FMBUFE� XPSL� JODMVEF� RVFVJOH� NPEFMT� GPS� TUBGGJOH� PG� UIF� TPGUXBSF
NBJOUFOBODF� QSPDFTT� <�
� ��>
� CVU� UIFTF� TUVEJFT� EP� OPU� UBLF� EFDJTJPO
RVBMJUZ�JOUP�BDDPVOU�

5IF�QBQFS� JT� TUSVDUVSFE�BT� GPMMPXT��4FDUJPO���QSFTFOUT� UIF� DPOUFYU�PG
SFRVJSFNFOUT� TFMFDUJPO� BOE� QSPQPTFT� B� TJNQMJGJFE
� HFOFSJD�NPEFM� PG� UIF
TFMFDUJPO� QSPDFTT�� 4FDUJPO� �� JOUSPEVDFT� B� GVOEBNFOUBM� NPEFM� PG
SFRVJSFNFOUT� TFMFDUJPO� RVBMJUZ� VTJOH� B� DPOUJOHFODZ� UBCMF�� 4FDUJPO� �
QSPQPTFT� UIF� OPWFM� BOBMZUJDBM�NPEFM� CBTFE� PO� RVFVJOH� UIFPSZ
� BOE� BMTP
QSFTFOUT�BOBMZUJDBM�SFTVMUT�EFSJWFE�GSPN�UIF�NPEFM��4FDUJPO ��SFQPSUT�PO�BO
JOEVTUSJBM� TVSWFZ� XIFSF� UIF� GFBTJCJMJUZ� PG� NPEFM� QBSBNFUFS� FTUJNBUJPO
VTJOH�FYQFSU�KVEHFNFOU�JT�WBMJEBUFE��4FDUJPO ��FYQMBJOT�IPX�UIF�QSFTFOUFE
NPEFM� DBO� CF� VTFE�CZ� QSBDUJUJPOFST�� 4FDUJPO �� DPODMVEFT� UIF�QBQFS� BOE
QSPWJEFT�EJSFDUJPOT�GPS�GVSUIFS�SFTFBSDI��

�� 3FRVJSFNFOUT�4FMFDUJPO

8IFO�EFWFMPQJOH�QSPEVDU� TPGUXBSF� GPS�B� MBSHF
�PQFO�NBSLFU�XJUI�NBOZ
DVTUPNFST�BOE�VTFST
�UIFSF�JT�B�QPUFOUJBM�PG�FMJDJUJOH�OVNFSPVT�DBOEJEBUF
SFRVJSFNFOUT�GSPN�B�QMVSBMJUZ�PG�TPVSDFT��"�UZQJDBM�XBZ�PG�IBOEMJOH�UIJT
TJUVBUJPO�JT�UP�TUPSF�DPOUJOVPVTMZ�JODPNJOH�SFRVJSFNFOUT�JO�B�SFQPTJUPSZ
BOE
�BT�DBOEJEBUF�SFRVJSFNFOUT�BSSJWF
�DPOUJOVPVTMZ�FWBMVBUF�UIFN�CBTFE
PO�UIFJS�FTUJNBUFE�DPOTUSVDUJPO�FGGPSU�BOE�QSFEJDUFE�NBSLFU�WBMVF��3FMFBTF
QMBOT� BSF� EFDJEFE� CBTFE� PO� B� DPTU�CFOFGJU� USBEF�PGG� JO� SFMBUJPO� UP� UIF
TQFDJGJD� CVTJOFTT� TUSBUFHZ�� *O� PSEFS� UP� QSFWFOU� UIF� QSPDFTT� GSPN� CFJOH
PWFSMPBEFE�<�>
�JU�NBZ�CF�B�HPPE�JEFB�UP�IBWF�BO�JOJUJBM�TDSFFOJOH�GVODUJPO�
4DSFFOJOH� JT� B� RVJDL� BTTFTTNFOU� PG� XIFUIFS� B� OFX� DBOEJEBUF� JT� XPSUI
TQFOEJOH�NPSF�UJNF�PO
�PS�JG�JU�TIPVME�CF�SFKFDUFE�CFGPSF�QSPDFFEJOH�UP�B
EFFQFS� FWBMVBUJPO�� 5IF� FWBMVBUJPO� TUBHF� JODMVEFT� GVSUIFS� SFRVJSFNFOUT
BOBMZTJT
�TQFDJGJDBUJPO
�WBMJEBUJPO�BOE�QSJPSJUJTBUJPO��1SFWJPVT�TUVEJFT�IBWF
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CFJOH�BMMPXFE�UP�SFBDI�UIF�FWBMVBUJPO�BDUJWJUZ��5IF�TDSFFOJOH�JT�CBTFE�PO
UIF�QSPEVDU�QSPGJMF�BOE�CVTJOFTT� TUSBUFHZ��5IF�TFMFDUFE� SFRVJSFNFOUT� BSF
FWBMVBUFE�XJUI�SFTQFDU�UP�FTUJNBUFE�NBSLFU�WBMVF�BOE�EFWFMPQNFOU�FGGPSU�
5IPTF�DPOTJEFSFE�GSVJUGVM�BSF�QMBOOFE�GPS�DPOTUSVDUJPO��5IF�DPOTUSVDUJPO
QIBTF� JODMVEFT� EFTJHOJOH
� JNQMFNFOUJOH
� BOE� UFTUJOH� UIF� SFRVJSFNFOUT
UIBU�BSF�TFMFDUFE�CBTFE�PO�UIF�SFTVMU�PG�UIF�FWBMVBUJPO��

"�DPSSFTQPOEJOH�TUBUF�NPEFM�PG�SFRVJSFNFOUT�SFGJOFNFOU�JT� TIPXO�JO
'JH� ���	.PSF�TUBUF�CBTFE�NPEFMT�PG�UIF�SFRVJSFNFOU�MJGF�DZDMF�JT�EFTDSJCFE
JO� <�>�
� /FXMZ� JTTVFE� SFRVJSFNFOUT� BSF� JO� UIF� TUBUF� JTTVFE�� "GUFS� CFJOH
TDSFFOFE
�FBDI�SFRVJSFNFOU�DBO�FJUIFS�CF�QVU�BTJEF�UP�UIF�TUBUF�FBSMZ�SFKFDU

PS� QSPQBHBUFE� UP� UIF� TUBUF� BDDFQUFE
� JNQMZJOH� UIBU� UIF� SFRVJSFNFOU� JT
BDDFQUFE�GPS�FWBMVBUJPO��*O�PSEFS�GPS�B�SFRVJSFNFOU�UP�BEWBODF�UP�UIF�TUBUF
QMBOOFE
�JU�IBT�UP�CF�DPOTJEFSFE�QSPGJUBCMF�CZ�UIF�FWBMVBUJPO�BDUJWJUZ��*G�UIF
SFRVJSFNFOU�JT�DPOTJEFSFE�UP�CF�PG�MPX�DPNNFSDJBM�WBMVF
�JU�XJMM�DPOUJOVF
UP� UIF� TUBUF� MBUF� SFKFDU�� 'JOBMMZ
� XIFO� UIF� QMBOOFE� SFRVJSFNFOUT� BSF
DPNQMFUFE� CZ� UIF� DPOTUSVDUJPO� BDUJWJUZ� UIFZ� XJMM� FOUFS� UIF� TUBUF

'JHVSF��� "�TJNQMJGJFE�SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT

4DSFFOJOH &WBMVBUJPO $POTUSVDUJPO

3FQPTJUPSZ

BDDFQUFE

JTTVFE

QMBOOFE

DPOTUSVDUFE

FBSMZ�SFKFDU

MBUF�SFKFDU

'JHVSF��� "�TUBUF�NPEFM�PG�SFRVJSFNFOUT�SFGJOFNFOU�



���4FMFDUJPO�2VBMJUZ

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

DPOTUSVDUFE�� 5IF� SFRVJSFNFOU� TUBUFT� BSF� TUPSFE� JO� UIF� SFRVJSFNFOUT
SFQPTJUPSZ
� BOE� DIBOHFT� JO� SFRVJSFNFOUT� TUBUFT� JNQMZ� BO� VQEBUF� PG� UIF
SFQPTJUPSZ��

�� 4FMFDUJPO�2VBMJUZ

*O� QSJODJQMF
� JG� QFSGFDU� JOGPSNBUJPO� BCPVU� B� SFRVJSFNFOU� XBT� HJWFO
� JU
XPVME�CF�QPTTJCMF�UP
�JO�BEWBODF
�UFMM�JG�JU�JT�B�HPPE�EFDJTJPO�UP�JODMVEF�B
SFRVJSFNFOU� GPS� JNQMFNFOUBUJPO� JO� UIF� TPGUXBSF� QSPEVDU�� 5IJT� CBTJD
BTTVNQUJPO�DBO�CF�VTFE�UP�NBLF�UIF�GPMMPXJOH�EFGJOJUJPOT�

t �SFRVJSFNFOUT� BSF� UIF� SFRVJSFNFOUT� UIBU�VOEFS�QFSGFDU� EFDJTJPO�
NBLJOH�TIPVME�CF�TFMFDUFE�

t �SFRVJSFNFOUT� BSF� UIF� SFRVJSFNFOUT� UIBU� VOEFS� QFSGFDU� EFDJTJPO�
NBLJOH�TIPVME�CF�SFKFDUFE�

� 5IF� �SFRVJSFNFOUT� SFQSFTFOUT� UIF� iHPMEFO� HSBJOTw� PG� BMM� JODPNJOH
SFRVJSFNFOUT� BOE� BMM� PUIFS� SFRVJSFNFOUT� BSF� UFSNFE� iQPPSw� �
SFRVJSFNFOUT��*O�SFBMJUZ
�EFDJTJPO�NBLJOH�JT�JNQFSGFDU
�BOE�UIF�SFBM�OBUVSF
PG�UIF�SFRVJSFNFOUT�DBO�OPU�CF�FTUJNBUFE�XJUI�IJHI�BDDVSBDZ�VOUJM�BGUFS
QSPEVDU� SFMFBTF
� XIFO� UIF� JNQMFNFOUFE� SFRVJSFNFOU� IBT� CFFO� PO� UIF
NBSLFU�GPS�B�XIJMF��)PXFWFS
�UIJT�JEFBM�WJFX�BMMPXT�GPS�UIF�EFGJOJUJPO�PG
SBUJPT�UIBU�DBO�CF�VTFE�UP�BTTFTT�UIF�EFDJTJPO�RVBMJUZ�PG�UIF�SFRVJSFNFOUT
TFMFDUJPO�QSPDFTT
�BT�TIPXO�JO�5BCMF ���5IF�GPVS�EJGGFSFOU�SBUJPT�PG�DPSSFDU
BOE�JODPSSFDU�EFDJTJPOT�BSF�EFOPUFE�"�UP�%��0CWJPVTMZ�JU�JT�GBWPVSBCMF�UP
NBYJNJ[F�UIF�DPSSFDU�TFMFDUJPO�SBUJPT�"�BOE�%
�BOE�NJOJNJ[F�UIF�JODPSSFDU
TFMFDUJPO�SBUJPT�#�BOE�$�

α

β

%FDJTJPO

4FMFDUFE 3FKFDUFE

3
FR
V
JS
FN
FO
UT

2
V
BM
JU
Z

"�

DPSSFDU�TFMFDUJPO�SBUJP

#

JODPSSFDU�SFKFDUJPO�SBUJP

$
JODPSSFDU�TFMFDUJPO�SBUJP

%
DPSSFDU�SFKFDUJPO�SBUJP

α

β

5BCMF����"�DPOUJOHFODZ�UBCMF�GPS�BTTFTTJOH�SFRVJSFNFOUT�TFMFDUJPO�RVBMJUZ

α
β
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*O�BMM�TUBHFT�PG�UIF�TFMFDUJPO�QSPDFTT�JU�JT�EFTJSBCMF�UP�TFMFDU�SFRVJSFNFOUT
PG� UZQF� � BOE� SFKFDU� SFRVJSFNFOUT� PG� UZQF� ��)PXFWFS
� UIF� LOPXMFEHF
BCPVU�UIF�NBSLFU
�DPNQFUJUPST�BOE�DVTUPNFST� JT� MJNJUFE
� JOTJHIU� JOUP�BMM
QPTTJCMF�SFMBUJPOT�BOE�EFQFOEFODJFT�BNPOH�SFRVJSFNFOUT�JT�SFTUSJDUFE
�BOE
FGGPSU� FTUJNBUJPO� JT� FSSPS� QSPOF��5IFTF� GBDUT� PG� SFBMJUZ� MFBE� UP� EFDJTJPO�
NBLJOH�UIBU�JT�GBS�GSPN�QFSGFDU��5IFSFGPSF
�TPNF� �SFRVJSFNFOUT�XJMM�CF

JODPSSFDUMZ
�TFMFDUFE�XIFSFBT�TPNF� �SFRVJSFNFOUT�XJMM�CF�SFKFDUFE��5IJT�JT
SFGMFDUFE�JO�5BCMF �
�XIFSF�BO� �SFRVJSFNFOU�JT�FJUIFS�DPSSFDUMZ�TFMFDUFE�PS
JODPSSFDUMZ�SFKFDUFE
�BOE�B� �SFRVJSFNFOU�JT�FJUIFS�JODPSSFDUMZ�TFMFDUFE�PS
DPSSFDUMZ�SFKFDUFE��

�� "OBMZUJDBM�.PEFM

*O� 'JH� �
� B� RVFVJOH� OFUXPSL� NPEFM� JT� QSFTFOUFE
� UIBU� JT� CBTFE� PO� UIF
SFGJOFNFOU� NPEFM� JO� 'JH� ��� &BDI� SFGJOFNFOU� TUFQ� JT� NPEFMMFE� CZ� B
OVNCFS�PG�RVFVFT�XJUI�POF�TFSWFS�QFS�RVFVF��*O�PSEFS�UP�FOBCMF�BOBMZUJDBM
DBMDVMBUJPO
� BSSJWBM� QSPDFTTFT� BSF� BTTVNFE� UP� CF� 1PJTTPO� QSPDFTTFT
� UIF
TFSWJDF�SBUFT�BSF�FYQPOFOUJBMMZ�EJTUSJCVUFE
�XIJDI�HJWFT�UIBU�FBDI�RVFVF�JT
	JO� RVFVJOH� UIFPSZ� UFSNT
� .�.��� <�>�� 5IF� .�.��� DBTF� JT� GBWPVSBCMF
GSPN� BO� BOBMZUJD� WJFXQPJOU
� BT� JUT� QSPQFSUJFT� BSF� EFSJWBCMF� GSPN� SBUIFS
TJNQMF�GPSNVMBT��	*O�HFOFSBM
�JG�UIF�BSSJWBM�QSPDFTT�JT�SFTVMUJOH�GSPN�NBOZ
EJGGFSFOU�TPVSDFT�UIFO�1PJTTPO�UFOET�UP�CF�B�HPPE�BQQSPYJNBUJPO
�BT�UIF
TVN�PG�B�MBSHF�OVNCFS�PG�EJGGFSFOU�BSSJWBM�EJTUSJCVUJPOT�DPOWFSHF�UPXBSET�B
FYQPOFOUJBM�EJTUSJCVUJPO��)PXFWFS
� JG� UIF� USBGGJD� JT�WFSZ�CVSTUZ� JO�OBUVSF
XJUI� CVML� BSSJWBMT
� UIJT� BTTVNQUJPO� NBZ� CF� JOBEFRVBUF� BOE� PUIFS
EJTUSJCVUJPOT�DBO�UIFO�CF�USFBUFE�VTJOH�TJNVMBUJPO�


&BDI� TFSWFS� JO� UIF� NPEFM� SFQSFTFOUT� POF� FNQMPZFF� PG� UIF� TPGUXBSF
QSPEVDU�QSPWJEFS
�GPS�FYBNQMF�B�SFRVJSFNFOUT�FOHJOFFS�PS�EFWFMPQFS
�XIJMF

α β

β
α

α
β

'JHVSF��� "�RVFVJOH�OFUXPSL�NPEFM�PG�UIF�SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT�

4DSFFOJOH &WBMVBUJPO $POTUSVDUJPO

λβ

λα

µs
µe µc

peβ

1 p– eβms me mc

peα

1 p– eα
pcβ

1 p– cβ

pcα

1 p– cα
&MJDJUBUJPO

 

3FMFBTF
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FBDI� RVFVF� SFQSFTFOUT� B� XPSL� SFQPTJUPSZ� GPS� UIF� TFSWFS�� 5P� TJNQMJGZ
DBMDVMBUJPOT
�BMM�TFSWFST�BSF�BTTVNFE�UP�IBWF�UIF�TBNF�TFSWJDF�SBUFT�XJUIJO
POF�QIBTF��5IF�TFSWJDF�SBUFT�PG�FBDI�QIBTF�NPEFMT�UIF�BWFSBHF�UJNF�GPS�POF
FOHJOFFS� UP� EP� UIF�XPSL� PG� UIBU� QIBTF��5IF�XPSL� JT� EJWJEFE� SBOEPNMZ
BNPOH�TFSWFST
�XJUI�FRVBM�QSPCBCJMJUZ��5IJT�TJNQMJGJDBUJPO�EPFT�OPU�UBLF
EJGGFSFOU� DPNQFUFODJFT� BOE� QSPEVDUJWJUJFT� JOUP� BDDPVOU
� CVU� JG� BO
FNQJSJDBM� HSPVOEFE� BWFSBHF� JT� VTFE
� UIJT� NBZ� CF� BEFRVBUF� JO� B� CBTJD
NPEFM�

"GUFS� TDSFFOJOH
� B� GSBDUJPO�PG� UIF� SFRVJSFNFOUT� BSF�EJTDBSEFE�BOE�UIF
SFNBJOJOH�POFT�BSF�QSPQBHBUFE�UP�FWBMVBUJPO��5IF�SFRVJSFNFOUT�TFMFDUFE
GPS� FWBMVBUJPO� JODMVEFT� CPUI� � BOE� � SFRVJSFNFOUT�� 5IF� BWFSBHF
FWBMVBUJPO� FGGPSU� JT� FTUJNBUFE� UP� CF� UIF� TBNF� GPS� BMM� SFRVJSFNFOUT

SFHBSEMFTT� PG� RVBMJUZ�� 'JOBMMZ
� BGUFS� EJTQPTJOH� TPNF� PG� UIF� FWBMVBUFE
SFRVJSFNFOUT
�UIF�DPOTUSVDUJPO�QIBTF�JT�FOUFSFE��

*U�JT�BTTVNFE�UIBU�UIF�SFRVJSFNFOUT�SFQPTJUPSZ�JT�POMZ�JOWFTUJHBUFE�PODF
EVSJOH�B�SFMFBTF
�J�F��PODF�B�SFRVJSFNFOU�JT�EJTQPTFE�JU�DBO�OPU�SFUVSO�JOUP
UIF� QSPDFTT�� 5IJT� TJNQMJGJDBUJPO� EPFT� OPU� UBLF� SFRVJSFNFOUT
EFDPNQPTJUJPO� JOUP� BDDPVOU�� *G� UIFSF� JT� B� MBSHF� OVNCFS� PG� OFX
SFRVJSFNFOUT�HFOFSBUFE�XJUIJO�UIF�TFMFDUJPO�QSPDFTT
�UIJT�DBO�CF�NPEFMMFE
CZ�JODSFBTJOH�UIF�BSSJWBM�SBUF�DPSSFTQPOEJOHMZ�

5IFSF� BSF� NBOZ� BTQFDUT� PG� B� SFBM
� DPNQMFY� SFRVJSFNFOUT� TFMFDUJPO
QSPDFTT� UIBU� BSF�OPU� UBLFO� JOUP�BDDPVOU�IFSF
� BT�XF� BJN� GPS� B� DMFBS� BOE
VODPNQMJDBUFE�NPEFM�UIBU�JT�FBTZ�UP�VOEFSTUBOE�BOE�BMMPXT�GPS�BOBMZUJDBM
USFBUNFOU�� *OUSJDBUF� BTQFDUT� PG� SFBMJUZ� UIBU� IBT� CFFO� FYDMVEFE� GSPN� UIF
NPEFM� JODMVEF�� EFBEMJOF� BOE� CVEHFU� SFTUSJDUJPOT
� DPNQFUJUJPO� CFUXFFO
SFRVJSFNFOUT�BOBMZTJT�BOE�DPOTUSVDUJPO�SFTPVSDFT
�EJTQPTFE�SFRVJSFNFOUT
EVSJOH� DPOTUSVDUJPO
� EFQFOEFODJFT� CFUXFFO� SFRVJSFNFOUT
� SFRVJSFNFOUT
EFDPNQPTJUJPO� JOUP�iTVC�SFRVJSFNFOUTw
�FUD��.PSF�DPNQMFY�NPEFMT� UIBU
UBLF�TVDI�BTQFDUT�JOUP�BDDPVOU�DBO�CF�GVSUIFS�BOBMZTFE�VTJOH�TJNVMBUJPO

XIJDI�JT�B�NBUUFS�PG�GVSUIFS�SFTFBSDI�	TFF�4FDUJPO �
�

��� .PEFM�QBSBNFUFST

*O�PSEFS� UP�BOBMZUJDBMMZ� SFBTPO�BCPVU� UIF�QSFTFOUFE�NPEFM
�B�OVNCFS�PG
QBSBNFUFST�BSF�EFGJOFE��$PNNPO�OPUBUJPO�GSPN�RVFVJOH�UIFPSZ� JT�VTFE
GPS�BSSJWBM�BOE�TFSWJDF�SBUFT
�EFOPUFE� �BOE� �SFTQFDUJWFMZ��5IF�OVNCFS�PG
TFSWFST� JO� FBDI� TUBHF� JT� EFOPUFE� 
� BOE� UIF� QSPQBHBUJPO� QSPCBCJMJUJFT
CFUXFFO� TUBHFT� BSF� EFOPUFE� Q�� 6TJOH� JOEJDFT� PG� � BOE� � GPS� UIF� UXP
EJGGFSFOU� DMBTTFT�PG� SFRVJSFNFOUT
� BT�XFMM� BT� JOEJDFT� T
� F
� D
� GPS� TDSFFOJOH


α β

λ µ
m

α β
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FWBMVBUJPO
� BOE� DPOTUSVDUJPO
� SFTQFDUJWFMZ
� HJWFT� UIF� NPEFM� QBSBNFUFST
TVNNBSJ[FE� JO� 5BCMF ��� 5IF� NBYJNVN� BMMPXFE� XPSL� MPBE� JT� EFOPUFE


� XIJDI� TIPVME� CF� MFTT� UIBO� �� JO� PSEFS� UP� FOTVSF� TUBCJMJUZ�� 5IF

DBQBDJUJFT�PG�B�RVFVJOH�OFUXPSL�TUBHF�JT�EFOPUFE�$�BOE�DPSSFTQPOE�UP�UIF
OVNCFS�PG�TFSWFST�N�NVMUJQMJFE�CZ�UIF�TFSWJDF�SBUF� �

"O�JOUFSFTUJOH�QBSBNFUFS�JT�UIF�SFMBUJPO�CFUXFFO�IJHI��BOE�MPX�RVBMJUZ
SFRVJSFNFOUT��5IJT�SFMBUJPO�JT�EFGJOFE�CZ�UIF�DPOTUBOU�H
�DBMMFE�UIF�HPMEFO�
HSBJO�SBUJP
�BOE�EFTDSJCFT�UIF�QSPQPSUJPO�PG�UIF�SFRVJSFNFOUT�UIBU�BSF�PG
IJHI�RVBMJUZ��5IF�HPMEFO�HSBJO�SBUJP�JT�EFGJOFE�BT�

δmax

µ

g
λα

λα λβ+
------------------

λα
λ

------==

5BCMF����.PEFM�QBSBNFUFST

5PUBM�BSSJWBM�SBUF�PG�SFRVJSFNFOUT�
JTTVFE�GSPN�FMJDJUBUJPO�


� "SSJWBM�SBUFT�PG� ��BOE� �SFRVJSF�

NFOUT�


� 
� 4FSWJDF�SBUFT�JO�TDSFFOJOH
�FWBMVBUJPO�
BOE�DPOTUSVDUJPO�


� 
� /VNCFS�PG�TFSWFST�JO�TDSFFOJOH
�FWBMV�
BUJPO�BOE�DPOTUSVDUJPO�


� 1SPCBCJMJUJFT�GPS�BO� �SFRVJSFNFOU�UP�

DPOUJOVF�UP�FWBMVBUJPO�BOE�DPOTUSVD�
UJPO�


� 1SPCBCJMJUJFT�GPS�B� �SFRVJSFNFOU�UP�

DPOUJOVF�UP�FWBMVBUJPO�BOE�DPOTUSVD�
UJPO�

(PMEFO�HSBJO�SBUJP�

.BYJNVN�BMMPXFE�XPSL�MPBE�


� 
� 5IF�UPUBM�XPSL�DBQBDJUZ�JO�TDSFFOJOH
�
FWBMVBUJPO�BOE�DPOTUSVDUJPO�

λ

λα λβ α β

µs µe µc

ms me mc

peα pcα α

peβ pcβ β

g

δmax

Cs Ce Cc
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��� 1BSBNFUFS�&TUJNBUJPO

"�NBKPS�CFOFGJU�PG�BO�BOBMZUJDBM�NPEFM�JT�UIF�QPTTJCJMJUZ�UP�TUVEZ�EJGGFSFOU
iXIBU�JG w�TDFOBSJPT
�F�H��UP�JOWFTUJHBUF�XIBU�IBQQFOT�JG�UIF�FBSMZ�SFKFDUJPO
SBUJP� PG� MPX�RVBMJUZ� SFRVJSFNFOUT� JT� JODSFBTFE� PS� EFDSFBTFE�� 8IFO
TUVEZJOH�TVDI�TDFOBSJPT
�JU� JT�FOPVHI�UP�IBWF�SPVHI�BQQSPYJNBUFT�PG�UIF
QBSBNFUFS�WBMVFT�BT�UIF�EJSFDUJPOT�PG�DIBOHFT�BSF�PG�NPSF�JOUFSFTU�UIBO�UIF
BDUVBM� WBMVFT�� /FWFSUIFMFTT
� UIF� BDDVSBDZ� PG� QBSBNFUFS� FTUJNBUJPO� JT� BO
JNQPSUBOU�JTTVF�BOE�UIF�NPSF�BDDVSBUF�UIF�QBSBNFUFST�DBO�CF�FTUJNBUFE

UIF�NPSF�SFMJBCMF�BSF�UIF�BOBMZUJDBM�SFTVMUT��

0OF�XBZ�UP�FTUJNBUF�UIF�WBMVFT�PG�UIF�NPEFM�QBSBNFUFST�EFGJOFE�BCPWF

JT� UP� CBTF� UIFN�PO�IJTUPSJDBM� EBUB� GSPN�EFWFMPQNFOU�PG� FBSMJFS�QSPEVDU
SFMFBTFT�� "OPUIFS� QPTTJCJMJUZ� JT� UP� FTUJNBUF� UIF� QBSBNFUFST� TVCKFDUJWFMZ

VTJOH�FYQFSU�KVEHFNFOU�CZ�FYQFSJFODFE�QSPGFTTJPOBMT�XJUIJO�UIF�TPGUXBSF
EFWFMPQJOH�PSHBOJTBUJPO�VOEFS�TUVEZ��

.FBTVSFNFOUT� GSPN� FBSMJFS� EFWFMPQNFOU� DBO� CF� VTFE� JG� B
NFBTVSFNFOUT� QSPHSBNNF� JT� JOTUBMMFE� XIFSF� UIF� MJGF�DZDMF� PG� FBDI
SFRVJSFNFOU� JT� TUPSFE� JO� B� SFRVJSFNFOUT� SFQPTJUPSZ� BOE� UIF� BDUVBM
SFRVJSFNFOU�RVBMJUZ� JT� SFDPSEFE�BGUFS�CFJOH� SFMFBTFE� UP� B�NBSLFU� BOE� JUT
RVBMJUZ� JO� UFSNT� PG� NBSLFU� WBMVF� WFSTVT� EFWFMPQNFOU� DPTU� JT� DMFBSFS�
$POTFRVFOUMZ
� JU� JT� OFDFTTBSZ� UP� EFUFSNJOF� BOE� SFDPSE� JG� FBDI
JNQMFNFOUFE� SFRVJSFNFOU� BDUVBMMZ� TIPVME� IBWF� CFFO� TFMFDUFE� GPS
JNQMFNFOUBUJPO�PS�OPU��"OE
�BDDPSEJOHMZ
�JU� JT�OFDFTTBSZ�UP�EFUFSNJOF�JG
FWFSZ�EJTDBSEFE�SFRVJSFNFOU�BDUVBMMZ�TIPVME�IBWF�CFFO�EJTDBSEFE�PS�JG�JU�JO
GBDU�XBT� B� HPMEFO�HSBJO�� *G� UIFTF�NFUSJDT� BSF� UPP�EJGGJDVMU� UP�PCUBJO� JO� B
TQFDJGJD� PSHBOJTBUJPO
� TVCKFDUJWF� KVEHFNFOU� CZ� FYQFSUT� NBZ� CF� B� NPSF
USBDUBCMF�BQQSPBDI�UP�UIF�DBMJCSBUJPO�PG�BO�BOBMZUJDBM�NPEFM�

4FDUJPO ��
�SFQPSUT�PO�BO�JOEVTUSJBM�TVSWFZ
�JO�XIJDI�UIF�QBSBNFUFST�PG
UIF�QSPQPTFE�NPEFM�BSF�TVCKFDUJWFMZ�FTUJNBUFE�CZ�QSPEVDU�NBOBHFST�BOE
TZTUFN�EFWFMPQFST�
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��� "OBMZUJDBM�3FTVMUT

6TJOH� UIF� QBSBNFUFST� JO� 4FDUJPO� ���
� XF� DBO� EFTDSJCF� UIF� SBUF� PG
SFRVJSFNFOUT�FOUFSJOH�UIF�EJGGFSFOU�SFGJOFNFOU�TUBUFT�JO�'JHVSF���  

'SPN�UIF�SBUFT� JO�EJGGFSFOU�TUBUFT� JU� JT�QPTTJCMF� UP�EFSJWF�SBUFT�"�UP�%�JO
5BCMF �
�J�F��UIF�DPSSFDU�BOE�JODPSSFDU�EFDJTJPO�SBUFT�

XIFSF�

8JUI�UIF�EFGJOJUJPO�PG� �GSPN�TFDUJPO�����JU�JT�QPTTJCMF�UP�TJNQMJGZ�UIF
FRVBUJPOT�GPS�UIF�TFMFDUJPO�BOE�SFKFDUJPO�SBUJPT��

*TTVFE λα λβ λ���

"DDFQUFE λαQFα λβQFβ��

1MBOOFE $POTUSVDUFE� λαQFαQDα λβQFβQDβ��

&BSMZ3FKFDU λα � Q
Fα–( ) λβ � Q

Fβ–( )��

-BUF3FKFDU λα Q
Fα � Q

Dα–( )á λβ Q
Fβ � Q

Dβ–( )á��

A
λα peα pcα⋅ ⋅

λα λβ+
--------------------------------=

B
λα 1 peα–( )⋅ λα peα 1 pcα–( )⋅ ⋅+

λα λβ+
--------------------------------------------------------------------------------------=

C
λβ peβ pcβ⋅ ⋅

λα λβ+
-------------------------------=

D
λβ 1 peβ–( )⋅ λβ peβ 1 pcβ–( )⋅ ⋅+

λα λβ+
------------------------------------------------------------------------------------=

A B C D+ + + 1=

g

A g peα pcα⋅ ⋅=

B g 1 peα pcα⋅–( )=

C 1 g–( ) peβ pcβ⋅ ⋅=

D 1 g–( ) 1 peβ pcβ⋅–( )⋅=
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"DDPSEJOH�UP�UIF�EFGJOJUJPOT�JO�5BCMF �
�JU�JT�EFTJSFE�UP�NBYJNJ[F�"�%

J�F�� UIF� SBUJP� PG� DPSSFDU� EFDJTJPOT
� BOE� NJOJNJ[F� #�$
� J�F�� UIF� SBUJP� PG
JODPSSFDU�EFDJTJPOT��5IF�SBUJP�"�	"�$
�JT�UIF�GSBDUJPO�PG�DPSSFDU�TFMFDUJPOT�

5IF�DSJUFSJB�GPS�TUBCJMJUZ�BSF�CBTFE�PO�UIF�GBDU�UIBU�UIF�UPUBM�DBQBDJUZ�$
PG�UIF� TFSWFST� JO�POF� TUBHF�NVTU�CF� MBSHFS�UIBO�UIF�BSSJWBM�SBUF� GSPN�UIF
QSFWJPVT� TUBHF
� JO�PSEFS� GPS� UIF�RVFVJOH�OFUXPSL�OPU� UP�CF� PWFSMPBEFE�
5IF�TUBCJMJUZ�DSJUFSJB�GPS�UIF�EJGGFSFOU�TUBHFT�BSF�

8IFO�DPOTJEFSJOH�UIBU�JU�JT�VOSFBMJTUJD�UP�IBWF�B�TFSWFS�PDDVQBUJPO�PG
����
�XF�DBO�BEKVTU�UIF�FRVBUJPOT�XJUI�UIF�NBYJNVN�BMMPXFE�XPSL�MPBE
GPS�FBDI�QIBTF
� ��5IF�EFTJSFE�WBMVF�PG� �EFQFOET�PO�UIF�UPMFSBODF
PG�B�IJHI�QSPCBCJMJUZ�UIBU�RVFVFT�NBZ�CF�WFSZ�MPOH�BOE�IFODF�SJTLJOH�WFSZ
MPOH�XBJUJOH�UJNFT�

5IF� HPMEFO�HSBJO�SBUJP� � BOE� NBYJNVN� BMMPXFE� XPSL� MPBE
�DBO�CF�JOTFSUFE�JOUP�UIF�FRVBUJPOT�GPS�DBQBDJUZ�BCPWF
�XIJDI

HJWFT� UIF� GPMMPXJOH� MPXFS� CPVOE� PG� DBQBDJUJFT� JO� UIF� EJGGFSFOU� TUBHFT� PG
SFRVJSFNFOUT�SFGJOFNFOU��

�

�

�

*O� B� TZTUFN� PG� N� QBSBMMFM� .�.��� RVFVFT� XJUI� B� UPUBM� DBQBDJUZ� PG

� UIF� SFTVMUT� GSPN� RVFVJOH� UIFPSZ� BMMPXT� VT� UP� DBMDVMBUF� UIF

BWFSBHF� OVNCFS� PG� DVTUPNFST
� EFOPUFE�/
� BOE� UIF� BWFSBHF� UJNF� JO� UIF
TZTUFN
�EFOPUFE�5�	TFF�GPS�FYBNQMF�<�>
�

Cs ms µs λα λβ+>⋅=

Ce me µe λα peα⋅ λβ peβ⋅+>⋅=

Cc mc µc⋅ λα peα pcα⋅ ⋅ λβ peβ pcβ⋅ ⋅+>=

δmax δmax

g

δmax λ C⁄≤

Csmin
λ

δmax
-----------=

Cemin
λ

δmax
----------- peαg peβ 1 g–( )+( )=

Ccmin
λ

δmax
----------- peαpcαg peβpcβ 1 g–( )+( )=

C m µ⋅=
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-FU�Y�EFOPUF�FBDI�TUFQ�T
�F
�D
�GPS�TDSFFOJOH
�FWBMVBUJPO�BOE�DPOTUSVDUJPO
SFTQFDUJWFMZ��5IF�BSSJWBM�SBUF�PG�FBDI�TUFQ�JT�HJWFO�CZ�

#Z�VTJOH�UIF�SFTVMUT�GSPN�RVFVJOH�UIFPSZ�<�>
�JU�JT�QPTTJCMF�UP�DBMDVMBUF
/�BOE�5�GPS�FBDI�TUFQ�BT�

#BTFE� PO� UIF� 5� BOE� /� FOUJUJFT
� XF� EFGJOF� UIF� GPMMPXJOH� UISFF
JOUFSFTUJOH�NFUSJDT�

t .FBO�5JNF�5P�.BSLFU
�.55.
�EFGJOFE�BT�UIF�TVN�PG�UIF�BWFSBHF
UJNFT�JO�TDSFFOJOH
�FWBMVBUJPO�BOE�DPOTUSVDUJPO��.55.�SFQSFTFOUT
UIF�BWFSBHF�UJNF�GSPN�UIBU�B�SFRVJSFNFOU�JT�JTTVFE�VOUJM�JU�JT�GJOBMMZ
DPOTUSVDUFE��

t .FBO�3FTQPOTF�5JNF
�.35
�EFGJOFE�BT�UIF�UJNF�GPS�B�SFRVJSFNFOU
UP�FJUIFS�CF�SFKFDUFE�JO�TDSFFOJOH�PS�QBTT�UISPVHI�FWBMVBUJPO��.35

SFQSFTFOUT�UIF�BWFSBHF�UJNF�GSPN�UIBU�B�SFRVJSFNFOU�JT�JTTVFE�VOUJM�B
EFDJTJPO� DBO� CF� DPNNVOJDBUFE� CBDL� UP� UIF� JTTVFS
� JOGPSNJOH� UIF
JTTVFS�XIFUIFS�PS�OPU�UIF�SFRVJSFNFOU�XJMM�CF�JNQMFNFOUFE��.35

DBO�CF�PCUBJOFE�VTJOH�-JUUMF�T�SFTVMU�<�>�XIJDI�TBZT�UIBU�JO�HFOFSBM

�BOE�UIVT�XF�DBO�TBZ�UIBU�

t 3FRVJSFNFOUT�FOHJOFFSJOH�&GGPSU�4IBSF
�3&4
�EFGJOFE�BT�UIF�BWFSBHF
TIBSF�PG�BMM�TFSWJDF�FGGPSU�UIBU�JT�QVU�PO�TDSFFOJOH�BOE�FWBMVBUJPO��-FU

�EFOPUF�UIF�MPBE�JO�POF�PG�UIF�N
Y
�QBSBMMFM�RVFVFT

JO�TUFQ�Y��3&4�JT�EFGJOFE�BT�

λs λα λβ+ λ= =

λe λ g peα⋅ 1 g–( ) peβ⋅+( )⋅=

λc λ g peα pcα⋅ ⋅ 1 g–( ) peβ pcβ⋅ ⋅+( )⋅=

Nx mx

λx

Cx
------

1
λx

Cx
------–

---------------⋅= Tx mx

1
Cx
------

1
λx

Cx
------–

---------------⋅=

MTTM Ts Te Tc+ +=

N λT= MRT Ns Ne+( ) λα λβ+( )⁄=

δ1x λx mx µx⋅( )⁄=

RES
δ1sms δ1eme+

δ1sms δ1eme δ1cmc+ +
----------------------------------------------------------=
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��� &YBNQMF

5P� NBLF� UIF� QSFTFOUFE�NPEFM� BOE� JUT� BOBMZUJDBM� SFTVMUT� NPSF� DPODSFUF

GPVS�FYBNQMFT�BSF�HJWFO
�XIFSF�UIF�WBMVFT�PG�UIF�QSPQBHBUJPO�QSPCBCJMJUJFT
WBSJFT�� "T� TIPXO� JO� 5BCMF �
� UIF� -08� DBTF� IBT� MPXFS� QSPCBCJMJUJFT� PG
TFMFDUJOH� �SFRVJSFNFOUT� UIBO� UIF� )*()� DBTF�� 5IF� 3"/%0.� DBTF
DPSSFTQPOET�UP�B�DBTF�XIFSF�UIF�TDSFFOJOH�BOE�FWBMVBUJPO�XPSL�JT�OP�CFUUFS
UIBO�GMJQQJOH�B�DPJO�XIFO�EFDJEJOH�UP�SFKFDU�PS�QSPQBHBUF�B�SFRVJSFNFOU��

5IF�3"/%0.�DBTF�JMMVTUSBUFT�BO�FYBNQMF�XIFSF�JU�JT�FRVBMMZ�QSPCBCMF
UP� TFMFDU� �� BOE� �SFRVJSFNFOUT
� J�F�� IBMG� PG� FBDI� SFRVJSFNFOU� UZQF� JT
TFMFDUFE�BOE�OP�EJTDSJNJOBUJPO�CFUXFFO� ��BOE� �SFRVJSFNFOUT�BSF�NBEF�
*U�JT�BMTP�FRVBMMZ�QSPCBCMF�UP�TFMFDU�BOE�SFKFDU�SFRVJSFNFOUT�JO�FWBMVBUJPO

NFBOJOH�UIBU�UIF�EFDJTJPO�RVBMJUZ�JT�OPU�JNQSPWFE�PWFS�UJNF�

*O�UIF�-08
�)*()�BOE�*%&"-�DBTFT�JU�JT�NPSF�QSPCBCMF�UP�TFMFDU� �
SFRVJSFNFOUT�UIBO� �SFRVJSFNFOUT
�XIJDI�IPQFGVMMZ�DPNQMZ�XJUI�B�SFBM�
XPSME� TJUVBUJPO�� 'VSUIFSNPSF
� JO� UIF� -08� BOE� )*()� DBTFT
� UIF
QSPCBCJMJUZ�PG�TFMFDUJOH�IJHI�RVBMJUZ�SFRVJSFNFOUT�JODSFBTFT�PWFS�UJNF
�J�F�
UIF� QSPCBCJMJUZ� PG� TFMFDUJOH� �SFRVJSFNFOUT� JO� UIF� FWBMVBUJPO� QIBTF� JT
MBSHFS�UIBO� JO�UIF�TDSFFOJOH�QIBTF
�XIJDI�JT� SFBTPOBCMF�BT�NPSF�FGGPSU� JT
QVU�PO�FWBMVBUJPO�UIBO�TDSFFOJOH��'VSUIFSNPSF
�UIF�JODSFBTJOH�QSPCBCJMJUZ

α

5BCMF����1BSBNFUFS�BTTVNQUJPOT�PG�GPVS�FYBNQMF�DBTFT�

1SPCB�
CJMJUZ

$BTF�

3"/%0.

$BTF�

-08

$BTF�

)*()

$BTF

*%&"-

��� ��� ��� �

��� ��� ��� �

��� ��� ��� �

��� ��� ��� �

5BCMF����1BSBNFUFS�BTTVNQUJPO
�TBNF�GPS�BMM�FYBNQMFT�

H

��
SFR�

EBZ

��
�

��
�

� � �� ��
SFR�

EBZ

��
SFR�

EBZ

�����
SFR�

EBZ

peα

peβ

pcα

pcβ

λ δmax ms me mc µs µe µc

α β

α β

α

β

α
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NPEFMT�UIBU�NPSF�LOPXMFEHF�JT�HBJOFE�UISPVHI�PVU�UIF�QSPDFTT
�BOE�UIJT
LOPXMFEHF�JT�BTTVNFE�UP�JODSFBTF�TFMFDUJPO�RVBMJUZ��

$BTF� )*()� JT� QSFGFSBCMF� PWFS� DBTF� -08
� TJODF� UIF� QSPCBCJMJUJFT� PG
TFMFDUJOH� ��SFRVJSFNFOUT�JT�IJHIFS�JO�$BTF�)*()��#PUI�DBTFT�)*()�BOE
-08�BSF�TVQFSJPS�UP�UIF�3"/%0.�DBTF
�XIJDI�DBO�CF�TFFO�BT�B�CBTFMJOF
DBTF�� )BWJOH� QSPCBCJMJUJFT� UIBU� BSF� MPXFS� UIBO� ���� GPS� QSPQBHBUJOH�
SFRVJSFNFOUT� BOE� IJHIFS� UIBO� ���� GPS� QSPQBHBUJOH� � SFRVJSFNFOUT

JNQMJFT�UIBU�UIF�PSHBOJTBUJPO�JT�TZTUFNBUJDBMMZ�GBWPVSJOH�CBE�SFRVJSFNFOUT

BOE�UIJT�JT�IPQFGVMMZ�OPU�SFBMJTUJD�

5IF�*%&"-�DBTF�JT�TQFDJBM
�BT�OP� �SFRVJSFNFOUT�BSF�SFKFDUFE
�BOE�OP
�SFRVJSFNFOUT�BSF�TFMFDUFE��4DSFFOJOH�JT�IFODF�QFSGFDU
�UIVT�QSPWJEJOH�UIF

FWBMVBUJPO�TUFQ�POMZ�XJUI� �SFRVJSFNFOUT��*%&"-�JT�PQUJNBM�JO�UIF�TFOTF
UIBU�UIF�QSPEVDU�POMZ�JODMVEFT�IJHI�RVBMJUZ�SFRVJSFNFOUT��5IJT�DBTF�JT�OPU
MJLFMZ� UP� PDDVS� JO� QSBDUJDF
� CVU� SFQSFTFOUT� BO� VQQFS� MJNJU� PG� XIBU� JT
BDIJFWBCMF�JO�UFSNT�PG�TFMFDUJPO�RVBMJUZ�

5BCMF ��TIPXT�UIF�PUIFS�QBSBNFUFS�BTTVNQUJPOT�UIBU�BSF�LFQU�DPOTUBOU
GPS�BMM�GPVS�FYBNQMF�DBTFT��*O�UIF�TJNVMBUJPO�TUVEZ�JO�<�>�UIF�NFBO�BSSJWBM
SBUF
� 
�XBT�BQQSPYJNBUFMZ���SFRVJSFNFOUT�QFS�EBZ
�BOE�UIF�TBNF�BSSJWBM
SBUF�JT�DIPTFO�GPS�BMM�DBTFT��5IF�HPMEFO�HSBJO�SBUJP�JT�DIPTFO�UP�CF����


5BCMF����3FTVMUT�CBTFE�PO�QBSBNFUFS�BTTVNQUJPOT

&OUJUZ

$BTF�

3"/�

%0.

$BTF�

-08

$BTF�

)*()

$BTF

*%&"-

NJOJNBM

TDSFFOJOH

DBQBDJUZ SFR�EBZ

���� ���� ���� ����

NJOJNBM

FWBMVBUJPO

DBQBDJUZ SFR�EBZ

���� ���� ���� �����

NJOJNBM

DPOTUSVDUJPO

DBQBDJUZ SFR�EBZ

���� ���� ���� �����

DPSSFDU�

TFMFDUJPOT
��� ��� ��� ����

NFBO�UJNF�UP�

NBSLFU
.55
.
EBZT

���� ���� ���� ����

NFBO�SFTQPOTF�

UJNF
.35
EBZT

���� ���� ���� ����

3&�FGGPSU�

TIBSF
3&4 �� ��� ��� ���

Csmin

Cemin

Ccmin

A
A C+
--------------

α

α
β

α
β

α

λ
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J�F��POF�UFOUI�PG�UIF�BSSJWJOH�SFRVJSFNFOUT�BSF�PG�IJHI�RVBMJUZ�BOE�����BSF
PG� MPX�RVBMJUZ��5IF�NBYJNVN�XPSL� MPBE
� 
� JT� TFU� UP����� UP� BWPJE
PWFSMPBE�BOE�QSFWFOU�UPP�MPOH�RVFVF�MFOHUIT�	B�XPSL�MPBE�DMPTFS�UP���HJWFT
B� NVDI� IJHIFS� SJTL� PG� WFSZ� MPOH� RVFVFT
�� 5IF� OVNCFS� PG� TFSWFST� JO
TDSFFOJOH
�FWBMVBUJPO
�BOE�DPOTUSVDUJPO�JT�TFU�UP��
��
�BOE����SFTQFDUJWFMZ

NFBOJOH�UIBU���FOHJOFFS�JT�XPSLJOH�XJUI�JOJUJBM�SFRVJSFNFOUT�TDSFFOJOH
��
FOHJOFFST� XPSL� XJUI� SFRVJSFNFOUT� FWBMVBUJPO� JODMVEJOH� BOBMZTJT

TQFDJGJDBUJPO
� WBMJEBUJPO
� QSJPSJUJTBUJPO
� BOE� ��� FOHJOFFSJOH� EFBM� XJUI
DPOTUSVDUJPO�JODMVEJOH�EFTJHO
�JNQMFNFOUBUJPO
�BOE�UFTUJOH��5IF�TFSWJDF
SBUFT�PG�FBDI�QIBTF� JT�DIPTFO�UP�CF��
��
�BOE������SFRVJSFNFOUT�QFS�EBZ
SFTQFDUJWFMZ
� XIJDI� JNQMJFT� UIBU� GPS� FBDI� SFRVJSFNFOU� PO� BWFSBHF

TDSFFOJOH� UBLFT������EBZT
� FWBMVBUJPO� UBLFT�IBMG� B�EBZ
� BOE�DPOTUSVDUJPO
UBLFT����EBZT�

(JWFO�UIF�QBSBNFUFS�WBMVFT�JO�5BCMF ��BOE��
�JU�JT�QPTTJCMF�UP�DBMDVMBUF
UIF�NJOJNVN�DBQBDJUJFT�SFRVJSFE�JO�UIF�EJGGFSFOU�TUFQT�JO�PSEFS�UP�FOTVSF
TUBCJMJUZ�� *U� JT� BMTP� JOUFSFTUJOH� UP� JOWFTUJHBUF� UIF� EFDJTJPO� RVBMJUZ� GSPN
5BCMF ��� 'VSUIFSNPSF
� UIF� NFUSJDT� .55.
� .35
� BOE� 3&4� SFWFBMT
JOUFSFTUJOH�QSPQFSUJFT�PG�UIF�EJGGFSFOU�DBTFT��5IF�SFTVMUT�BSF�BTTFNCMFE�JO
5BCMF ���

5IF�NJOJNVN�DBQBDJUZ�JO�UIF�TDSFFOJOH�QIBTF�JT�FRVBM�JO�BMM�DBTFT
�BT
UIJT�WBMVF�POMZ�EFQFOET�PO�UIF�BSSJWBM�SBUFT�BOE�UIF�NBYJNVN�XPSL�MPBE�
5IF�NJOJNVN�DBQBDJUJFT�JO�CPUI�FWBMVBUJPO�BOE�DPOTUSVDUJPO�JT�MPXFS�JO
DBTF�)*()�UIBO�JO�DBTF�-08
�BT�UIF�QSPQPSUJPO�PG� � �SFRVJSFNFOUT� JT
IJHIFS�� 5IJT� JT� CFDBVTF� GFXFS� SFRVJSFNFOUT� QSPQBHBUF� XIFO� B� IJHIFS
QFSDFOUBHF�PG� ��SFRVJSFNFOUT�	XIJDI�JT�POMZ�B�UFOUI�PG�UIF�UPUBM�OVNCFS
PG� SFRVJSFNFOUT
� BOE� B� MPXFS� QFSDFOUBHF� PG� � �SFRVJSFNFOUT� 	XIJDI
DPNQSJTFT�OJOF�UFOUIT�PG�UIF�SFRVJSFNFOUT
�JT�TFMFDUFE��'PS�TJNJMBS�SFBTPOT

UIF�NJOJNVN�DBQBDJUJFT�JO�3"/%0.�BSF�IJHIFS�UIBO�JO�UIF�PUIFS�DBTFT��

5IF� SBUJP�PG� DPSSFDU� TFMFDUJPOT� JT�EFGJOFE� BT�"�	"�$

� BOE� UIF�-08
DBTF�SFTVMUT�JO�B�QSPEVDU�XJUI�����DPSSFDUMZ�TFMFDUFE�SFRVJSFNFOUT
�XIJMF
UIF�)*()�DBTF�IBT�BT�NVDI�BT������5IF�*%&"-�DBTF�IBT������DPSSFDU
TFMFDUJPOT
� BOE� UIF� 3"/%0.� DBTF� IBT� POMZ� ���� DPSSFDUMZ� TFMFDUFE
SFRVJSFNFOUT
�XIJDI�JT�FRVBM�UP�UIF�HPMEFO�HSBJO�SBUJP�

5IF�.FBO�5JNF�5P�.BSLFU� EFDSFBTFT� GSPN� ����� EBZT� UP� ����� EBZT

DPNQBSJOH�3"/%0.
�-08
�BOE�)*()��5IFSF� JT�B� TMJHIU� JODSFBTF�PG
.55.�UP������EBZT�GPS�UIF�*%&"-�DBTF
�XIJDI�JT�DBVTFE�CZ�UIF�MBSHFS
OVNCFS� PG� � �SFRVJSFNFOUT� TFMFDUFE� GPS� DPOTUSVDUJPO� DPNQBSFE� UP� UIF
)*()� DBTF�� 5IF� .FBO�3FTQPOTF�5JNF� SBOHFT� GSPN� ����� EBZT� JO� UIF
*%&"-�DBTF�UP������EBZT�JO�UIF�3"/%0.�DBTF�

δmax

α

α
β

α
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5IF�TIBSF�PG�FGGPSU�TQFOU�PO�SFRVJSFNFOUT�FOHJOFFSJOH�JT�NJOJNBM���
JO� UIF� 3"/%0.� DBTF
� BOE� NBYJNBM� ���� JO� UIF� )*()� DBTF�� 5IF
*%&"-�DBTF�IBT�B�3&4�PG�POMZ����
�BT�B�IJHIFS�TIBSF�PG�UIF�FGGPSU�JT�TQFOU
PO� DPOTUSVDUJPO� PG� � �SFRVJSFNFOUT� BT� B� SFTVMU� PG� UIF� QFSGFDU� TFMFDUJPO
QSPDFTT�

�� 1BSBNFUFS�&TUJNBUJPO�4VSWFZ

*O� PSEFS� UP� WBMJEBUF� UIF� GFBTJCJMJUZ� PG� TVCKFDUJWF� FTUJNBUJPO� PG�NPEFM
QBSBNFUFST
� B� RVFTUJPOOBJSF� TVSWFZ� IBT� CFFO� DPOEVDUFE�� 5IF� TVSWFZ� JT
CBTFE� PO� B� RVFTUJPOOBJSF� UIBU� JT� DPOTUSVDUFE� UP� BMMPX� GPS� DIFDLJOH� JG
FYQFSUT�DBO�NBLF�JOUFSOBMMZ�DPOTJTUFOU�FTUJNBUJPOT��*G�UIF�QSBDUJUJPOFST�BSF
BCMF�UP�NBLF�DPOTJTUFOU�QBSBNFUFS�FTUJNBUJPOT
�JU�JT�BO�JOEJDBUJPO�UIBU�UIF
NPEFM�JT�VOEFSTUBOEBCMF�BOE�SFMFWBOU�UP�UIFTF�QSBDUJUJPOFST��5IF�WBMVFT�PG
UIF�QBSBNFUFST�UIFNTFMWFT�BSF�JOUFSFTUJOH
�CVU�UIF�TVSWFZ�JT�SBUIFS�TNBMM

XIJDI�NBLFT�HFOFSBMJUZ�PG�UIF�WBMVFT�RVFTUJPOBCMF�

��� 4VSWFZ�EFTJHO�BOE�PQFSBUJPO

5IF�TVSWFZ�RVFTUJPOOBJSF�JT�TIPXO�JO�'JH� ���5IF�RVFTUJPOT�XFSF�TFMFDUFE
TP� UIBU� QBSBNFUFST� XFSF� FTUJNBUFE� JO� EJGGFSFOU� XBZT�� 5IFSF� BSF� NPSF
RVFTUJPOT�UIBO�QBSBNFUFST
�NBLJOH�JU�QPTTJCMF�UP�DIFDL�JG�UIF�QBSBNFUFST
BSF�DPOTJTUFOUMZ�SFMBUFE��*O�'JH���
�UIF�SFMBUJPOT�CFUXFFO�UIF�RVFTUJPOT�BOE
UIF� NPEFM� QBSBNFUFST� BSF� HJWFO�� 5IFTF� SFMBUJPOT� BSF� OPU� TIPXO� UP� UIF
QBSUJDJQBOUT� JO� UIF� TVSWFZ�� 2VFTUJPO� H
� BOE� I
� BSF� VTFE� BT� iDPOUSPMw
RVFTUJPOT�BOE�DBO�CF�DPNQBSFE�XJUI�RVFTUJPOT�B
�F
�VTJOH�UIF�FRVBUJPOT
JO�'JH�����	5IF�TVSWFZ�JODMVEFE���BEEJUJPOBM�RVFTUJPOT�OPU�BOBMZTFE�JO�UIJT
TUVEZ
�

5IF�TVSWFZ�XBT�DPOEVDUFE� JO� UXP�TUFQT��'JSTUMZ
� JU�XBT� SVO� JO�B�DMBTT
SPPN� TFTTJPO� EVSJOH� BO� JOEVTUSJBM� DPVSTF� JO� TPGUXBSF� BSDIJUFDUVSF� GPS
QSBDUJTJOH� DIJFG� BSDIJUFDUT�� 5IF� DPVSTF� IBE� ��� QBSUJDJQBOUT� BOE� ��
SFTQPOEFE�� "MM� SFTQPOEFOUT� XFSF� GSPN� DPNQBOJFT� EFWFMPQJOH� TPGUXBSF
QSPEVDUT� GPS� PQFO� NBSLFUT� FYDFQU� POF
� MFBWJOH� ��� SFMFWBOU� SFTQPOTFT�
4FDPOEMZ
� UIF� RVFTUJPOOBJSF�XBT�IBOEFE�PVU�EVSJOH� B� OBUJPOBM� JOEVTUSZ
DPOGFSFODF� PO� TPGUXBSF� QSPEVDU� NBOBHFNFOU� XJUI� BSPVOE� ��
QBSUJDJQBOUT
� PG� XIJDI� ��� SFTQPOEFE
� XJUI� DPNQBOJFT� EFWFMPQJOH
TPGUXBSF�JOUFOTJWF�QSPEVDUT�GPS�PQFO�NBSLFUT��5IF�SFTQPOEFOUT�XFSF�GSPN
CPUI� NBSLFUJOH� BOE� EFWFMPQNFOU� BOE� IBE� QPTJUJPOT� TVDI� BT� QSPEVDU

α
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

2VFTUJPOOBJSF

B
�)PX�NBOZ�SFRVJSFNFOUT�PO�iVTFS�MFWFMw�EP�ZPV�HFU�GSPN�BMM�EJGGFSFOU�TPVSDFT �

	OVNCFS�PG�SFRVJSFNFOUT�QFS�XFFL


-FBTU�QPTTJCMF�WBMVF�� �� �� ��� ��� ��� ���� ���� ����

.PTU�QSPCBCMF�WBMVF�� �� �� ��� ��� ��� ���� ���� ����

-BSHFTU�QPTTJCMF�WBMVF�� �� �� ��� ��� ��� ���� ���� ����

C
�0G�BMM�JODPNNJOH�SFRVJSFNFOUT
�IPX�MBSHF�JT�UIF�TIBSF�PG�iHPMEFO�HSBJOTw
�J�F��SFRVJSFNFOUT�UIBU�

TIPVME�CF�JNQMFNFOUFE�XJUI�SFHBSE�UP�NBSLFU�PQQPSUVOJUZ
�QSPEVDU�TUSBUFHZ�BOE�EFWFMPQNFOU�

SFTPVSDFT 

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

D
�)PX�NBOZ�PG�BMM�JODPNNJOH�SFRVJSFNFOUT�BSF�SFKFDUFE�JO�BO�FBSMZ�RVJDL�TDSFFOJOH 

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

E
�)PX�NBOZ�PG�UIF�iHPMEFO�HSBJOTwBSF�JODPSSFDUMZ�SFKFDUFE�JO�BO�FBSMZ�RVJDL�TDSFFOJOH 

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

F
�)PX�NBOZ�PG�UIF�SFRVJSFNFOUT�UIBU�VOEFSHP�B�EFFQFS�BOBMZTJT�BSF�SFKFDUFE 

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

G
�)PX�NBOZ�PG�UIF�iHPMEFO�HSBJOTw�UIBU�VOEFSHP�B�EFFQFS�BOBMZTJT�BSF�JODPSSFDUMZ�SFKFDUFE 

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

H
�)PX�NBOZ�PG�BMM�SFRVJSFNFOUT�UIBU�BSF�GJOBMMZ�JNQMFNFOUFE�JO�B�UZQJDBM�SFMFBTF
�TIPVME�

BDUVBMMZ�OPU�IBWF�CFFO�JNQMFNFOUFE�XJUI�SFHBSE�UP�UIF�SFBM�PVUDPNF�PG�EFWFMPQNFOU�DPTU�

BOE�NBSLFU�WBMVF 

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

I
�)PX�NBOZ�PG�UIF�SFRVJSFNFOUT�UIBU�XFSF�OPU�JNQMFNFOUFE
�TIPVME�BDUVBMMZ�IBWF�CFFO�JNQMFNFOUFE
�

JG�LOPXJOH�UIF�GBDUT�HJWFO�BGUFS�UIF�QSPEVDU�IBT�CFFO�PVU�PO�UIF�NBSLFU�GPS�B�XIJMF 

��������������������������������������������������
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λ

g

g 1 peα–( ) 1 g–( ) 1 peβ–( )+

1 peα–

g peα 1 pcα–( )⋅ ⋅ 1 g–( ) peβ 1 pcβ–( )⋅ ⋅+

gpeα 1 g–( )peβ+
---------------------------------------------------------------------------------------------------------

1 pcα–

2VFTUJPOOBJSF�FYQSFTTJPOT

'JHVSF��� �&RVJWBMFOU�QBSBNFUFS�FYQSFTTJPO�GPS�FBDI�TVSWFZ�RVFTUJPO�
	OPU�TIPXO�UP�SFTQPOEFOUT
�

'JHVSF��� 2VFTUJPOOBJSF�GPS�QBSBNFUFS�FTUJNBUJPO�
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NBOBHFST
�TZTUFN�NBOBHFST
�TBMFT�NBOBHFST
�BOE�SFRVJSFNFOUT�FOHJOFFST�
*O�UPUBM
� GSPN�CPUI�TVSWFZ�PDDBTJPOT
�XF�UIVT�PCUBJOFE����SFTQPOTFT
�PG
XIJDI� �� XFSF� EJSFDUMZ� EJTDBSEFE� EVF� UP� JODPNQMFUF� SFTQPOTFT� UP� NBOZ
RVFTUJPOT
�MFBWJOH����SFTQPOTFT�BT�JOQVU�UP�UIF�TVSWFZ�BOBMZTJT�

��� 4VSWFZ�3FTVMUT

'JH� ��TIPXT�B�TDBUUFS�QMPU�PG�UIF�BOTXFST�UP�RVFTUJPO�B
�SFHBSEJOH�UIF�SBUF
PG�BSSJWJOH�SFRVJSFNFOUT��*O�PSEFS�UP�HJWF�B�WJFX�PG�UIF�SBOHF�PG�UIF�BSSJWBM
SBUFT
� UISFF� WBMVFT� XFSF� SFRVFTUFE�� NJOJNVN
� NPTU� QSPCBCMF
� BOE
NBYJNVN��5IJT�JT�JMMVTUSBUFE�JO�'JH����CZ�B�TPMJE�MJOF�CFUXFFO�NJOJNVN
BOE� NBYJNVN
� BOE� XJUI� BO� BTUFSJTL� BU� UIF� NPTU� QSPCBCMF� WBMVF�� 5XP
SFTQPOTFT�XFSF�EJTDBSEFE�BT�UIFZ�IBE�NJTVOEFSTUPPE�UIF�SBOHF�RVFTUJPOT
BOE�HBWF�B�NBYJNVN�UIBU�XBT�MFTT�UIBO�NJOJNVN��5IF�NJOJNBM�WBMVFT
SBOHF�GSPN���UP����BOE�UIF�NBYJNVN�WBMVFT�SBOHF�GSPN���UP������5IF
NPTU�QSPCBCMF�WBMVFT�SBOHF�GSPN���UP����XJUI�B�NFBO�PG������SFRT�XFFL

XIJDI�DPSSFTQPOET�UP�BO�BWFSBHF� �PG�����SFRT�EBZ�
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���1BSBNFUFS�&TUJNBUJPO�4VSWFZ

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

(PMEFO�HSBJO�SBUJP���5IF� SFTQPOTFT� PO� UIF� HPMEFO�HSBJO�SBUJP� JO

RVFTUJPO�C
�SBOHFT�GSPN����UP�����XJUI�B�NFBO�WBMVF�PG����
�BT�TIPXO

JO�UIF�CPY�QMPU�JO�'JH� ���5IF�CPY�IBT�MJOFT�BU�UIF�MPXFS�RVBSUJMF
�NFEJBO


BOE�VQQFS�RVBSUJMF�WBMVFT��5IJT�SFTVMU�JT�CBTFE�PO����SFTQPOTFT
�EJTDBSEJOH

JODPNQMFUF�SFTQPOTFT�BOE�POF�UIBU�SFTQPOEFE�B�H�PG�[FSP��

*OUFSOBM�FTUJNBUJPO�DPOTJTUFODZ���#Z�VTJOH� UIF� FRVBUJPOT�PG�'JH� �
� JU� JT

QPTTJCMF� UP� EFSJWF� UIF� QSPQBHBUJPO� QSPCBCJMJUJFT� PG� FBDI� TUFQ�� *U� JT� BMTP

QPTTJCMF�UP�VTF�UIF�QSPQBHBUJPO�QSPCBCJMJUJFT�UP�DBMDVMBUF�$�	$�"
�BOE�#�

	#�%
�BOE�DPNQBSF�XJUI� UIF�DPOUSPM�RVFTUJPOT�H
� BOE�I
��5IF� JOUFSOBM

DPOTJTUFODZ� PG� FBDI� SFTQPOEFOU� JT� DBMDVMBUFE� BT� UIF� BCTPMVUF� EJGGFSFODF

CFUXFFO� UIF� DBMDVMBUFE� WBMVFT� BOE� UIF� SFTQPOTFT� UP� RVFTUJPO� H
� BOE�I
�

5IFTF� UXP�EJGGFSFODFT�BSF�EFOPUFE�E�� BOE�E�� SFTQFDUJWFMZ��"� SFTQPOEFOU

XJUI�CPUI�E��BOE�E��CFMPX����� JT�DPOTJEFSFE�SFBTPOBCMZ�DPOTJTUFOU
�BOE

BTTVNFE� UP� IBWF� VOEFSTUPPE� UIF� RVFTUJPOT�� "NPOH� UIF� ��� TVSWFZ

SFTQPOTFT
�BT�NBOZ�BT����XFSF�JOUFSOBMMZ�DPOTJTUFOU�CZ�UIJT�EFGJOJUJPO��5IF

DBMDVMBUFE� WBMVFT� PG� UIF� QSPQBHBUJPO� QSPCBCJMJUJFT� BOE� UIF� EJGGFSFODFT

CFUXFFO�DBMDVMBUFE�BOE�SFTQPOEFE�WBMVFT�BSF�TIPXO�JO�5BCMF �
�UPHFUIFS

XJUI�B�DBMDVMBUFE�WBMVF�PG�UIF�SBUJP�PG�DPSSFDU�TFMFDUJPOT�GPS�FBDI�PG�UIF���

DPOTJTUFOU�SFTQPOTFT��

1SPQBHBUJPO�QSPCBCJMJUJFT���5IF� BWFSBHF� QSPQBHBUJPO� QSPCBCJMJUJFT� BSF

�����
� �����
� ������BOE� �������5IJT�JT�JO�MJOF�XJUI�XIBU�DBO

CF� FYQFDUFE
� BT� JU� JT� SFBTPOBCMF� GPS� UIF� �QSPCBCJMJUJFT� UP� JODSFBTF� PWFS

UJNF�BOE�GPS�UIF� �QSPCBCJMJUJFT�UP�EFDSFBTF�PWFS�UJNF�JO�PSEFS�UP�SFGMFDU

UIF�GBDU�UIBU�B�HSFBUFS�FGGPSU�QVU�PO�FWBMVBUJPO�DPNQBSFE�UP�TDSFFOJOH�XJMM

ZJFME� B� CFUUFS� BCJMJUZ� UP� EJTDSJNJOBUF� HPPE� SFRVJSFNFOUT� GSPN� CBE�� #Z

'JHVSF��� "�CPY�QMPU�PG�UIF�HPMEFO�HSBJO�SBUJP�PG����SFTQPOTFT�
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g

peα pcα peβ pcβ

α

β
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TPSUJOH�UIF�QSPQBHBUJPO�QSPCBCJMJUZ�WBMVFT� JO� UIF�PSEFS�PG� 
� 
� 

BOE� 
�XF�TIPVME�JEFBMMZ�HFU�B�NPOPUPOJD�EFDSFBTF��5IF�QMPU�JO�'JH� �
TIPXT�UIF�GPVS�QSPQBHBUJPO�QSPCBCJMJUJFT�JO�UIJT�PSEFS�GPS�BMM����DPOTJTUFOU
SFTQPOEFOUT�� 4PMJE� MJOFT� DPOOFDU� UIF� DPSSFTQPOEJOH� WBMVFT� GPS� FBDI
SFTQPOTF�� 0OMZ� �� PG� ��� SFTQPOEFOUT� FTUJNBUF� UIBU� UIF� QSPQBHBUJPO
QSPCBCJMJUJFT�BSF�NPOPUPOPVTMZ�EFDSFBTJOH
�JOEJDBUJOH�UIBU�UIF�FGGPSU�TQFOU
JO�FWBMVBUJPO�EPFT�OPU�QBZ�PGG�GPS�UIF�PUIFS���SFTQPOEFOUT�

$PSSFDU� TFMFDUJPO� EJTUSJCVUJPO�� 'JH� �� TIPXT� UIF� EJTUSJCVUJPO� PG� UIF
DBMDVMBUFE�WBMVFT�PG�"�	"�$

�J��F��UIF�SBUJP�PG�DPSSFDU�TFMFDUJPOT�GPS�UIF���
DPOTJTUFOU� SFTQPOTFT�� 5IF� GJHVSF� TIPXT� UIBU� B� NBKPSJUZ� PG� SFTQPOEFOUT
JOEJSFDUMZ� FTUJNBUF� UIBU� UIFJS� PSHBOJTBUJPOT� IBWF� MFTT� UIBO� IBMG� PG� UIF
QSPEVDU� DPOUFOU� UIBU� JT� CBTFE� PO� DPSSFDUMZ� TFMFDUFE� SFRVJSFNFOUT��0OMZ
POF� SFTQPOEFOU� QSPWJEFT� BOTXFST� UIBU� HJWF� B� DBMDVMBUFE� SBUJP� PG� DPSSFDU
TFMFDUJPOT� BCPWF� ����� 5IJT� JT� SBUIFS� TVSQSJTJOH� BOE� UIF� SFTVMUT� PG� UIJT
TVSWFZ� TVHHFTU� UIBU� UIFSF� JT� BO� PQQPSUVOJUZ� PG� TJHOJGJDBOUMZ� JNQSPWJOH
SFRVJSFNFOUT�EFDJTJPO�RVBMJUZ�JO�JOEVTUSJBM�QSBDUJDF�

5BCMF����$BMDVMBUFE�NPEFM�QBSBNFUFS�WBMVFT�CBTFE�PO����SFTQPOEFOUT�XJUI�
SFBTPOBCMF�JOUFSOBM�DPOTJTUFODZ�
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

�� 6TJOH�UIF�.PEFM�JO�1SBDUJDF

1SBDUJUJPOFST� DBO� VTF� UIF� QSFTFOUFE� NPEFM� UP� JOWFTUJHBUF� QSPDFTT

JNQSPWFNFOU� TDFOBSJPT
�CZ�DBMDVMBUJOH� UIF�DPOTFRVFODFT�PG�IZQPUIFUJDBM

DIBOHFT� JO� QSPEVDUJWJUZ
� TUBGGJOH� DBQBDJUZ
� SFRVJSFNFOUT� FMJDJUBUJPO� ZJFME

BOE� TFMFDUJPO� RVBMJUZ�� #Z� FTUJNBUJOH� UIF� NPEFM� QBSBNFUFST
� B� TQFDJGJD

PSHBOJTBUJPO�DBO�HFU�WBMVBCMF�EFDJTJPO�TVQQPSU�JO�SFRVJSFNFOUT�QMBOOJOH


SFTPVSDF�BMMPDBUJPO
�BOE�USBJOJOH��

5P�JMMVTUSBUF�UIF�QSBDUJDBM�JNQMJDBUJPOT�PG�UIF�NPEFM
�UXP�JNQSPWFNFOU

TDFOBSJPT� GPS� B� IZQPUIFUJDBM� PSHBOJTBUJPO� BSF� HJWFO�� 5IF� TDFOBSJPT� BSF
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CBTFE�PO� UIF�NFBO�QBSBNFUFS� FTUJNBUJPOT� GSPN� UIF� JOEVTUSJBM� TVSWFZ� JO
4FDUJPO ��

"�EFDJTJPO�RVBMJUZ�JNQSPWFNFOU�UBSHFU��5IF� SBUJP�PG� DPSSFDU� TFMFDUJPOT

"�	"�$
� JO� 5BCMF �
� JT� B� NFBTVSF� PG� UIF� EFDJTJPO� RVBMJUZ� JO� UIF
PSHBOJTBUJPO��5IJT�SBUJP�DBO
�GPS�FYBNQMF
�CF�JODSFBTFE�CZ�JNQSPWJOH�UIF
FMJDJUBUJPO� QSPDFTT� BOE� UIFSFCZ� JODSFBTJOH� UIF� HPMEFO�HSBJO�SBUJP� TP� UIBU
MFTT�MPX�RVBMJUZ�SFRVJSFNFOUT�FOUFS�UIF�SFRVJSFNFOUT�SFQPTJUPSZ�JO�UIF�GJSTU
QMBDF�� *O� QSBDUJDF� UIJT� DBO� CF� EPOF� CZ� FBSMZ� FMJNJOBUJOH� EVQMJDBUFT� BOE
EJTDVTTJOH� UIF� QSPEVDU� TUSBUFHZ� TP� UIBU� MFTT� JSSFMFWBOU� SFRVJSFNFOUT� BSF
FOUFSFE��"O�PSHBOJTBUJPO�XJUI�DIBSBDUFSJTUJDT�CBTFE�PO�UIF�NFBO�WBMVFT�PG
UIF� TVSWFZ� SFTVMUT� GSPN� 5BCMF �� XPVME
� F�H�
� OFFE� BO� JODSFBTF� JO� UIF
HPMEFO�HSBJO�SBUJP� GSPN� ���� UP� ���� JG� EFNBOEJOH� BO� JODSFBTF� JO� UIF
SBUJP�PG�DPSSFDU�TFMFDUJPOT�GSPN�����UP������5IF�TFMFDUJPO�RVBMJUZ�XPVME
BMTP� CFOFGJU� GSPN� JNQSPWFE� QSPQBHBUJPO� QSPCBCJMJUJFT�� 'PS� FYBNQMF
� B
UBSHFU�PG�����DPSSFDU�TFMFDUJPOT�XJUI�B�HPMEFO�HSBJO�SBUJP�PG�����XJMM�CF
TBUJTGJFE� CZ� UIF� QSPQBHBUJPO� QSPCBCJMJUJFT� ����
� �����
� �����
BOE� ������� #FUUFS� EFDJTJPOT� XJMM� IPQFGVMMZ� SFTVMU� JO� QSPEVDU� SFMFBTFT
XJUI�B�IJHIFS�TIBSF�PG�QSPGJUBCMF�GFBUVSFT�

"�.FBO�5JNF�5P�.BSLFU�JNQSPWFNFOU�UBSHFU��"TTVNF� UIBU� UIF
OVNCFS� PG� FNQMPZFFT� XPSLJOH� XJUI� TDSFFOJOH
� FWBMVBUJPO� BOE
DPOTUSVDUJPO� BSF� 
� 
� BOE� � SFTQFDUJWFMZ�� "MTP
� TFU� UIF
QSPEVDUJWJUZ� PG� FBDI� FNQMPZFF� UP� CF� 
� 
� ���

SFRVJSFNFOUT�QFS�XFFL��5IFO�UIF�.55.�GPS�UIJT�QBSUJDVMBS�PSHBOJTBUJPO
DBO�CF�DBMDVMBUFE�VTJOH� UIF�QSFTFOUFE�NPEFM��5IF�UJNF�JO�FBDI�QIBTF� JT
����
������BOE������XFFLT�SFTQFDUJWFMZ
�XIJDI�TVNT�VQ�UP������XFFLT
�J�F�
UIF�.55.�JT�BQQSPYJNBUFMZ����XPSLJOH�EBZT��5IFSF�BSF�UXP�QPTTJCJMJUJFT
UP� EFDSFBTF�.55.�� JODSFBTJOH� UIF� OVNCFS� PG� FNQMPZFFT� PS� JODSFBTJOH
FBDI� FNQMPZFF�T� QSPEVDUJWJUZ�� 'PS� FYBNQMF
� JODSFBTJOH� UIF� OVNCFS� PG
FNQMPZFFT� UP� �
� �� BOE� ��� SFTQFDUJWFMZ� XJMM� SFTVMU� JO� B�.55.� PG� �
��
XFFLT
�J�F�����EBZT��"�TIPSUFS�UJNF�UP�NBSLFU�XJMM�IPQFGVMMZ�JODSFBTF�UIF
DIBODF�PG�SFBDIJOH�B�IJHIFS�NBSLFU�TIBSF�

�� $PODMVTJPOT

5IF�NPEFMMJOH�PG�DSFBUJWF�BOE�JOOPWBUJWF�QSPDFTTFT�XJUI�B�IJHI�EFHSFF�PG
WBSJBUJPO�CBTFE�PO�IVNBO�KVEHFNFOU�TVDI�BT�SFRVJSFNFOUT�FOHJOFFSJOH�JT

peα pcα peβ
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EJGGJDVMU�� )PXFWFS
� BOZ� SFMFWBOU� NPEFM� UIBU� DBO� IFMQ� QSBDUJUJPOFST� JO
BCTUSBDUJOH� UIF� HFOFSBM� QSPQFSUJFT� PG� TVDI� B�QSPDFTT� JT� WBMVBCMF��0O� UIF
CBTJT� PG� B� TFU� PG� DBSFGVMMZ� DIPTFO� BQQSPYJNBUJPOT
� UIF� QSFTFOUFE� XPSL
JOUSPEVDFT� BO� BOBMZUJDBM� NPEFM� PG� SFRVJSFNFOUT� TFMFDUJPO� JO� QSPEVDU
TPGUXBSF� EFWFMPQNFOU
� XIJDI� DPOTJEFST� OPU� POMZ� UIF� DBQBDJUZ� PG� UIF
TFMFDUJPO� QSPDFTT
� CVU� BMTP� UIF� RVBMJUZ� PG� UIF� EFDJTJPOT�� 5IF� NPEFM� JT
SFQSFTFOUFE� CZ� B� RVFVJOH� OFUXPSL
� DPNQSJTFE� PG� UISFF� QIBTFT
DPSSFTQPOEJOH� UP� HFOFSBM� TUBHFT� PG� B� DPOUJOVPVT� QSPDFTT� GPS� QSPEVDU
TPGUXBSF�EFWFMPQNFOU�

5IF�SFRVJSFNFOUT� JO�UIF�NPEFM�BSF�PG�FJUIFS�IJHI�PS�MPX�RVBMJUZ�BOE
EFDJTJPOT�BCPVU�TFMFDUJOH�PS�SFKFDUJOH�SFRVJSFNFOUT�BSF�NBEF�JO�UXP�TUFQT�
GJSTUMZ� B� RVJDL� TDSFFOJOH
� BOE� TFDPOEMZ� B� EFFQFS� FWBMVBUJPO�� 4PNF
EFDJTJPOT�NBZ�CF�JODPSSFDU�BOE�UIFSFGPSF�TPNF�IJHI�RVBMJUZ�SFRVJSFNFOUT
NBZ� CF� JODPSSFDUMZ� SFKFDUFE� BOE� TPNF� MPX�RVBMJUZ� SFRVJSFNFOUT�NBZ�CF
JODPSSFDUMZ�TFMFDUFE��5IF�RVBMJUZ�PG�UIFTF�EFDJTJPOT�JT�DSJUJDBM�UP�UIF�TVDDFTT
PG� BOZ� TPGUXBSF� QSPEVDU�� 5IF� BOBMZUJDBM� NPEFM� HJWFT� UIF� QPTTJCJMJUZ� PG
FYQSFTTJOH� UIF� GPMMPXJOH� JOUFSFTUJOH� QSPQFSUJFT� PG� UIF� QSPDFTT� UIBU� BSF
MJOLFE�UP�UIF�TVDDFTT�PG�JUT�QSPEVDUT�

t 5IF� SBUJP� PG� DPSSFDU� TFMFDUJPOT
� HJWJOH� UIF� QSPEVDU� RVBMJUZ� BT� JUT
TIBSF�PG�SJHIUMZ�DIPTFO�SFRVJSFNFOUT�

t 5IF� NFBO� UJNF� UP� NBSLFU
� NFBTVSFE� BT� UIF� UJNF� UBLFO� GSPN
SFRVJSFNFOUT�JTTVF�UP�SFMFBTF�PG�JNQMFNFOUBUJPO�

t 5IF�NFBO�SFTQPOTF�UJNF
�HJWJOH�UIF�UJNF�GSPN�SFRVJSFNFOUT�JTTVF
VOUJM�GFFECBDL�DBO�CF�HJWFO�UP�TUBLFIPMEFST�

t 5IF� MPXFTU� MFWFM� PG� QSPEVDUJWJUZ� BOE� TUBGGJOH� OFFEFE� UP� BWPJE� BO
VOTUBCMF
�PWFSMPBEFE�QSPDFTT�

5IF�QSFTFOUFE�NPEFM�IBT�CFFO�WBMJEBUFE�JO�BO�JOEVTUSJBM�TVSWFZ
�XIFSF
FYQFSUT�XFSF�BTLFE�UP�NBLF�B�TFSJFT�PG�OPO�USJWJBM�QBSBNFUFS�FTUJNBUJPOT�
5IF� GBDU� UIBU� ��� PVU� PG� ��� SFTQPOEFOUT� XFSF� BCMF� UP� NBLF� JOUFSOBMMZ
DPOTJTUFOU� FTUJNBUJPOT� JOEJDBUF� UIBU� UIF� NPEFM� JT� VOEFSTUBOEBCMF� BOE
SFMFWBOU�� 4VSQSJTJOHMZ
� UIF� TVSWFZ� BMTP� SFWFBMFE� UIBU� B� NBKPSJUZ� PG
SFTQPOEFOUT� IBE� QSPEVDUT� XJUI� MFTT� UIBO� ���� SJHIUMZ� TFMFDUFE
SFRVJSFNFOUT�

5IF�QSFTFOUFE�NPEFM�JODMVEFT�TFWFSBM�BTTVNQUJPOT�BOE�BQQSPYJNBUJPOT
UIBU�BSF�OFFEFE�UP�NBLF�UIF�NPEFM�USBDUBCMF�BOBMZUJDBMMZ��'VUVSF�SFTFBSDI
JT�OFFEFE�UP�JOWFTUJHBUF�IPX�UIFTF�BQQSPYJNBUJPOT�BGGFDU�UIF�BDDVSBDZ�PG
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5IF�QSPDFTT�PG�TFMFDUJOH�SFRVJSFNFOUT�GPS�B�SFMFBTF�PG�B�TPGUXBSF�QSPEVDU�JT
DIBMMFOHJOH�BT� UIF�EFDJTJPO�NBLJOH� JT�CBTFE�PO�VODFSUBJO�QSFEJDUJPOT�PG
JTTVFT�TVDI�BT�NBSLFU�WBMVF�BOE�EFWFMPQNFOU�DPTU��5IJT�QBQFS�QSFTFOUT�B
NFUIPE�BJNFE�BU�TVQQPSUJOH�TPGUXBSF�QSPEVDU�EFWFMPQNFOU�PSHBOJTBUJPOT
JO� UIF� JEFOUJGJDBUJPO� PG� QSPDFTT� JNQSPWFNFOU� QSPQPTBMT� UP� JODSFBTF
SFRVJSFNFOUT� TFMFDUJPO� RVBMJUZ�� 5IF� NFUIPE� JT� CBTFE� PO� BO� JO�EFQUI
BOBMZTJT�PG�SFRVJSFNFOUT�TFMFDUJPO�EFDJTJPO�PVUDPNFT�BGUFS�UIF�SFMFBTF�IBT
CFFO�MBVODIFE�UP�UIF�NBSLFU�BOE�JT�JO�VTF�CZ�DVTUPNFST��5IF�NFUIPE�JT
WBMJEBUFE� JO� B� DBTF� TUVEZ� JOWPMWJOH� SFBM� SFRVJSFNFOUT� BOE� JOEVTUSJBM
SFRVJSFNFOUT�FOHJOFFSJOH�FYQFSUT��5IF�DBTF�TUVEZ�SFTVMUFE�JO�B�OVNCFS�PG
QSPDFTT� JNQSPWFNFOU� BSFBT� SFMFWBOU� UP� UIF� TQFDJGJD�PSHBOJTBUJPO� BOE� UIF
NFUIPE�XBT�DPOTJEFSFE�QSPNJTJOH�CZ�UIF�QBSUJDJQBUJOH�FYQFSUT�

*7
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5IJT�QBQFS�QSFTFOUT� B�NFUIPE� GPS� JEFOUJGZJOH� JNQSPWFNFOU� BSFBT�PG� UIF
SFRVJSFNFOUT� TFMFDUJPO� QSPDFTT� JO� B� NBSLFU�ESJWFO� TPGUXBSF� QSPEVDU
EFWFMPQNFOU� DPOUFYU�� 5IF� NFUIPE� JT� DBMMFE� 1"34&2� 	1PTU�SFMFBTF
"OBMZTJT�PG�3FRVJSFNFOUT�4&MFDUJPO�2VBMJUZ
�BOE�JT�CBTFE�PO�SFUSPTQFDUJWF
FYBNJOBUJPO�PG�EFDJTJPO�NBLJOH�JO�SFMFBTF�QMBOOJOH
�BU�B�UJNF�XIFO�UIF
DPOTFRVFODFT�PG�SFRVJSFNFOUT�TFMFDUJPO�EFDJTJPOT�BSF�WJTJCMF��1"34&2�JT
BQQMJFE�JO�B�DBTF�TUVEZ�XIFSF�UIF�SFRVJSFNFOUT�TFMFDUJPO�GPS�B�QBSUJDVMBS
SFMFBTF�PG�B�TQFDJGJD�TPGUXBSF�QSPEVDU�JT�BOBMZTFE�BOE�JNQSPWFNFOU�BSFBT
UIBU�BSF�SFMFWBOU�UP�UIF�TUVEJFE�TPGUXBSF�PSHBOJTBUJPO�BSF�JEFOUJGJFE�

1"34&2�JT�JOUFOEFE�UP�CF�VTFE�CZ�TPGUXBSF�PSHBOJTBUJPOT�UIBU�PQFSBUF
JO�B�NBSLFU�ESJWFO�DPOUFYU
�PGGFSJOH�TPGUXBSF�QSPEVDUT�UP�NBOZ�DVTUPNFST
PO�BO�PQFO�NBSLFU��.BSLFU�ESJWFO�SFRVJSFNFOUT�FOHJOFFSJOH�	3&
�EJGGFST
GSPN� DVTUPNFS�TQFDJGJD� 3&� JO� TFWFSBM� XBZT
� GPS� FYBNQMF� JO� UIF
DIBSBDUFSJTUJDT� PG� TUBLFIPMEFST� BOE� TDIFEVMF� DPOTUSBJOUT� <��
� ��>�
3FRVJSFNFOUT�BSF�PGUFO�JOWFOUFE�CZ�UIF�EFWFMPQFST�BT�XFMM�BT�FMJDJUFE�GSPN
QPUFOUJBM�DVTUPNFST�XJUI�EJGGFSFOU�OFFET�<��>
�BOE�JU�JT�DPNNPO�UP�VTF�B
SFRVJSFNFOUT�EBUBCBTF�UIBU�JT�DPOUJOVPVTMZ�FOMBSHFE�XJUI�OFX�DBOEJEBUF
SFRVJSFNFOUT� <�
� ��>�� $PNNPOMZ
� NBSLFU�ESJWFO� TPGUXBSF� EFWFMPQJOH
PSHBOJTBUJPOT� QSPWJEF� TVDDFTTJWF� SFMFBTFT� PG� UIF� TPGUXBSF� QSPEVDU� BOE
SFMFBTF� QMBOOJOH� JT� BO� FTTFOUJBM� BDUJWJUZ� <�
� �>�� "� NBKPS� DIBMMFOHF� JO
NBSLFU�ESJWFO�3&�JT�UP�QSJPSJUJTF�BOE�TFMFDU�UIF�SJHIU�TFU�PG�SFRVJSFNFOUT
UP�CF�JNQMFNFOUFE�JO�UIF�OFYU�SFMFBTF�<��>
�XIJMF�BWPJEJOH�DPOHFTUJPO�JO
UIF�TFMFDUJPO�QSPDFTT�<��>��5IJT�EFDJTJPO�NBLJOH�JT�WFSZ�DIBMMFOHJOH�BT�JU�JT
CBTFE� PO� VODFSUBJO� QSFEJDUJPOT� PG� UIF� GVUVSF
� XIJMF� DSVDJBM� GPS� UIF
QSPEVDU�T�TVDDFTT�PO�UIF�NBSLFU�<�
���>�

(JWFO� JTTVFT� TVDI� BT� VODFSUBJO� FTUJNBUJPOT� PG� SFRVJSFNFOUT� NBSLFU
WBMVF�BOE�DPTU�PG�EFWFMPQNFOU
�JU�DBO�CF�BTTVNFE�UIBU�TPNF�SFRVJSFNFOUT
TFMFDUJPO�EFDJTJPOT�BSF�OPO�PQUJNBM
�XIJDI�JO�UVSO�NBZ�MFBE�UP�TPGUXBSF
SFMFBTFT�XJUI�B� TFU�PG� GFBUVSFT� UIBU� BSF�OPU� DPNQFUJUJWF�PS� TBUJTGZ�NBSLFU
FYQFDUBUJPOT��*U�JT�POMZ�BGUFSXBSET
�XIFO�UIF�PVUDPNF�PG�UIF�EFWFMPQNFOU
FGGPSU� BOE� NBSLFU� WBMVF� JT� BQQBSFOU
� JU� JT� QPTTJCMF� UP� UFMM� XJUI� NPSF
DFSUBJOUZ� XIJDI� EFDJTJPOT� XFSF� DPSSFDU� BOE� XIJDI� EFDJTJPOT� XFSF� MFTT
BDDVSBUF�� #VU� CZ� MPPLJOH� BU� UIF� EFDJTJPO� PVUDPNF� JO� SFUSPTQFDU

PSHBOJTBUJPOT� DBO� HBJO� WBMVBCMF� LOPXMFEHF� PG� IPX� UP� JNQSPWF� UIF
SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT�BOE�JODSFBTF�UIF�DIBODF�PG�NBSLFU�TVDDFTT�
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� QPTU�NPSUFN� FWBMVBUJPOT� BSF� EJTDVTTFE� JO� B� QSPKFDU
NBOBHFNFOU�DPOUFYU��"O�FWBMVBUJPO�PG�UIF�QSPKFDU�T�QFSGPSNBODF�BGUFS�JU
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IBT� CFFO� DPNQMFUFE� JT� VTFGVM� CPUI� GPS� QFSTPOBM� BOE� PSHBOJTBUJPOBM
JNQSPWFNFOU�BOE�DBO�CF�DPOEVDUFE�BT�BO�PQFO�EJTDVTTJPO�PG�UIF�TUSFOHUIT
BOE�XFBLOFTTFT�PG�UIF�QSPKFDU�QMBO�BOE�FYFDVUJPO��'VSUIFSNPSF
�NVDI�DBO
CF�MFBSOFE�BCPVU�PSHBOJTBUJPOBM�FGGJDJFODZ�BOE�FGGFDUJWFOFTT�CZ�UIJT�LJOE�PG
FWBMVBUJPO
� XIJDI� PGGFST� BO� JOTJHIU� JOUP� UIF� TVDDFTT� PS� GBJMVSF� PG� UIF
QSPKFDU�� 5IF� MFTTPOT� MFBSOFE� DBO� CF� VTFE� XIFO� QMBOOJOH� GPSUIDPNJOH
QSPKFDUT� UP� JNQSPWF� QSPKFDU� QFSGPSNBODF� BOE� QSFWFOU� NJTUBLFT�
$POUJOVPVT� QSPDFTT� JNQSPWFNFOU� JT� JNQPSUBOU� JO� UIF� NBUVSJUZ� PG
TPGUXBSF� EFWFMPQNFOU� BOE
� JO� QBSUJDVMBS
� SFRVJSFNFOUT� FOHJOFFSJOH� JT
QPJOUFE� PVU� BT� B� DSJUJDBM� JNQSPWFNFOU� BSFB� JO� B� NBUVSJOH� PSHBOJTBUJPO
<��>��"�SFDFOU�QSPDFTT�JNQSPWFNFOU�TUVEZ�CBTFE�PO�BOBMZTJT�PG�EFGFDUT�JO
QSFTFOU�QSPEVDUT�JT�SFQPSUFE�JO�<��>��5IF�QPTU�NPSUFN�BOBMZTJT�JT�BMTP�BO
FYDFMMFOU� NFUIPE� GPS� ,OPXMFEHF� .BOBHFNFOU
� TJODF� JU� DBQUVSFT
FYQFSJFODF� BOE� JNQSPWFNFOU� TVHHFTUJPOT� GSPN� DPNQMFUFE� QSPKFDUT� <�

��>�

5IF�1"34&2�NFUIPE�JT�FWBMVBUFE�JO�B�DBTF�TUVEZ
�XIFSF�SFRVJSFNFOUT
TFMFDUJPO�EFDJTJPOT�GPS�BO�BMSFBEZ�SFMFBTFE�TPGUXBSF�QSPEVDU�XFSF�SFWJTJUFE
CZ�UIF�EFDJTJPO�NBLFST�PG�UIF�TQFDJGJD�PSHBOJTBUJPO��5IF�NBSLFU�WBMVF�BOE
EFWFMPQNFOU�DPTU�PG�UIF�SFRVJSFNFOUT�UIBU�XFSF�DBOEJEBUFT�GPS�B�QSFWJPVT
SFMFBTF�UIBU�XBT�MBVODIFE����NPOUIT�FBSMJFS
�XFSF�SF�FTUJNBUFE�CBTFE�PO
UIF� LOPXMFEHF� HBJOFE� EVSJOH� UIF� UXP� GPMMPXJOH� SFMFBTFT�� 5IF� SF�
FTUJNBUJPO�SFTVMUFE�JO�B�OFX�QSJPSJUZ�PSEFS
�XIJDI�JO�UVSO�TVHHFTUFE�UIBU
TPNF� TFMFDUFE� SFRVJSFNFOUT� TIPVME� IBWF� CFFO� QPTUQPOFE� BOE� TPNF
EFGFSSFE� SFRVJSFNFOUT� TIPVME� IBWF� CFFO� TFMFDUFE� GPS� UIBU� SFMFBTF�� &BDI
TVDI� TVTQFDUFE� JOBQQSPQSJBUF� TFMFDUJPO� XBT� BOBMZTFE� JO� PSEFS� UP
VOEFSTUBOE� UIF� HSPVOET� GPS� FBDI� EFDJTJPO
� XIJDI� JO� UVSO� MFBE� UP� UIF
JEFOUJGJDBUJPO�PG�TFWFSBM�BSFBT�PG�QSPDFTT�JNQSPWFNFOUT�

5IF� QBQFS� JT� TUSVDUVSFE� BT� GPMMPXT�� 4FDUJPO �� QSFTFOUT� UIF� 1"34&2
NFUIPET� BOE� JUT� NBJO� TUFQT�� *O� 4FDUJPO �
� UIF� DBTF� TUVEZ� PQFSBUJPO� JT
EFTDSJCFE� BOE� UIF� NBJO� SFTVMUT� BSF� SFQPSUFE�� 4FDUJPO �� EJTDVTTFT� UIF
WBMJEJUZ� PG� UIF� GJOEJOHT� BOE� UIF� HFOFSBMJUZ� PG� UIF� BQQSPBDI� PVUTJEF� UIF
TQFDJGJD�DBTF�TUVEZ�DPOUFYU��$PODMVTJPOT�BOE�EJSFDUJPOT�PG�GVSUIFS�SFTFBSDI
BSF�HJWFO�JO�4FDUJPO ��
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�� 5IF�1"34&2�.FUIPE

3FUSPTQFDUJWF�FWBMVBUJPO�PG�TPGUXBSF�SFMFBTF�QMBOOJOH�NBZ�HJWF�B�WBMVBCMF
JOQVU� UP� UIF� JEFOUJGJDBUJPO� PG� QSPDFTT� JNQSPWFNFOU� QSPQPTBMT�� *O
QBSUJDVMBS
�QPTU�SFMFBTF�BOBMZTJT�PG�UIF�DPOTFRVFODFT�PG�QSFWJPVT�EFDJTJPO�
NBLJOH�NBZ�CF� B�WBMVBCMF� TPVSDF�PG� JOGPSNBUJPO�XIFO� GJOEJOH�XBZT� UP
JNQSPWF�UIF�SFRVJSFNFOUT�TFMFDUJPO�QSPDFTT��

5IF�1"34&2�NFUIPE� JT�CBTFE�PO�B� TZTUFNBUJD�BOBMZTJT�PG�DBOEJEBUF
SFRVJSFNFOUT�GSPN�QSFWJPVT�SFMFBTFT��#Z�JEFOUJGZJOH�BOE�BOBMZTJOH�B�TFU�PG
SPPU� DBVTFT� UP� TVTQFDUFE� JODPSSFDU� SFRVJSFNFOUT� TFMFDUJPO�EFDJTJPOT
� JU� JT
IPQFGVMMZ�QPTTJCMF�UP�GJOE�SFMFWBOU�JNQSPWFNFOUT�UIBU�BSF�JNQPSUBOU�XIFO
USZJOH� UP� JODSFBTF� UIF� TQFDJGJD� PSHBOJTBUJPO�T� BCJMJUZ� UP� QMBO� TVDDFTTGVM
TPGUXBSF�SFMFBTFT�

*O�PSEFS� UP�QFSGPSN� UIF�1"34&2�NFUIPE� UIF� GPMMPXJOH� GPVOEBUJPO
QSBDUJDFT�BSF�SFRVJSFE�

t "�EBUBCBTF�XJUI�DPOUJOVPVTMZ�JODPNJOH�SFRVJSFNFOUT�UIBU�BSF�EBUFE
BU�BSSJWBM�BOE�UBHHFE�XJUI�B�SFGJOFNFOU�TUBUF�

t .FUIPET�GPS�FTUJNBUJOH�FBDI�SFRVJSFNFOUT��DPTU�BOE�WBMVF��5IF�FTUJ�
NBUJPOT�BSF�TBWFE�JO�UIF�EBUBCBTF�

t .VMUJQMF� SFMFBTFT� PG� UIF�QSPEVDU� BOE� UIF� SFRVJSFNFOUT� GSPN�QSJPS
SFMFBTFT�BSF�TBWFE�JO�UIF�EBUBCBTF�

t &NQMPZFFT� XIP� IBWF� EFDJTJPO�NBLJOH� FYQFSJFODF� GSPN� QSJPS
SFMFBTFT�BSF�BWBJMBCMF�

1"34&2�JT�EJWJEFE�JOUP���TUFQT��SFRVJSFNFOUT�TBNQMJOH
�SF�FTUJNBUJPO�PG
DPTU� BOE� WBMVF
� SPPU� DBVTF� BOBMZTJT
� BOE� FMJDJUBUJPO� PG� JNQSPWFNFOUT
� BT
TIPXO�JO�'JH ���5IF�NFUIPE�VTFT�B� SFRVJSFNFOUT�EBUBCBTF�BT� JOQVU�BOE
BTTVNFT� UIBU� JOGPSNBUJPO� JT� BWBJMBCMF� JO� UIF� EBUBCBTF� SFHBSEJOH�XIFO� B
SFRVJSFNFOU�JT�JTTVFE�BOE�JO�XIJDI�SFMFBTF�B�SFRVJSFNFOU�JT�JNQMFNFOUFE�
5IF� PVUQVU� PG� UIF� NFUIPE� JT� B� MJTU� PG� QSPDFTT� JNQSPWFNFOU� QSPQPTBMT�
&BDI�TUFQ�JO�1"34&2�JT�TVCTFRVFOUMZ�EFTDSJCFE�JO�NPSF�EFUBJM�

3FRVJSFNFOUT�TBNQMJOH��5IF�NBJO�JOQVU�UP�UIF�QPTU�SFMFBTF�BOBMZTJT�JT�B
MJTU� PG� SFRVJSFNFOUT� UIBU�XFSF� DBOEJEBUFT� GPS� B� QSFWJPVT� QSPEVDU� SFMFBTF
UIBU�OPX�IBT�CFFO�PVU�PO�UIF�NBSLFU� GPS�B�UJNF�QFSJPE�MPOH�FOPVHI�UP
BMMPX� GPS�BO�BTTFTTNFOU�PG� UIF� DVSSFOU�NBSLFU�WBMVF�PG� JUT� JNQMFNFOUFE
SFRVJSFNFOUT�� 'JSTU
� TVDI� B� SFMFWBOU� QSFWJPVT� SFMFBTF� JT� TFMFDUFE
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ��

	TVCTFRVFOUMZ�DBMMFE�SFGFSFODF�SFMFBTF
��4FDPOEMZ
�UIF�SFRVJSFNFOUT�EBUBCBTF
JT�FYBNJOFE�BOE�UIPTF�SFRVJSFNFOUT�UIBU�XFSF�DBOEJEBUFT�GPS�UIF�SFGFSFODF
SFMFBTF�BSF�SFUSJFWFE��5IF�QSFWJPVT�DBOEJEBUFT�BSF�SFRVJSFNFOUT�UIBU�XFSF
TVHHFTUFE� BOE� EBUFE� QSJPS� UP� UIF� SFGFSFODF� SFMFBTF
� CVU� XFSF� OPU
JNQMFNFOUFE�CFGPSF�UIF�SFGFSFODF�SFMFBTF
�J�F��UIF�DBOEJEBUF�SFRVJSFNFOUT
XFSF� FJUIFS� JNQMFNFOUFE� JO� UIF� SFGFSFODF� SFMFBTF� PS� JO� B� TVCTFRVFOU
SFMFBTF
�PS�UIFZ�XFSF�SFKFDUFE�

5IF� QVSQPTF� PG� UIF� TBNQMJOH� JT� UP� DPNQPTF� B� SFBTPOBCMZ� TNBMM� CVU
SFQSFTFOUBUJWF� TVC�TFU�PG� SFRVJSFNFOUT
� TJODF� UIF�DPNQMFUF�EBUBCBTF�NBZ
CF�UPP�MBSHF�UP�JOWFTUJHBUF�JO�UIF�QPTU�SFMFBTF�BOBMZTJT��5IF�TBNQMF�TIPVME
JODMVEF� SFRVJSFNFOUT� UIBU� XFSF� TFMFDUFE� GPS� JNQMFNFOUBUJPO� JO� UIF
SFGFSFODF� SFMFBTF� BT� XFMM� BT� QPTUQPOFE� PS� SFKFDUFE� SFRVJSFNFOUT�� 5IF
SFRVJSFNFOU�TFU� JT� UIFSFCZ�VTFGVM� GPS�UIF�BOBMZTJT�BT� JU�DPOTJTUT�PG�UZQJDBM
FYBNQMFT�PG�SFMFBTF�QMBOOJOH�EFDJTJPOT�

'JHVSF��� �"O�PVUMJOF�PG�UIF�BDUJWJUJFT�BOE�QSPEVDUT�PG�UIF�1"34&2�NFUIPE�

Requirements
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5IF� SFRVJSFNFOUT� TBNQMJOH� DBO� CF�QFSGPSNFE� JO� B�OVNCFS� PG�XBZT

TVDI�BT�DPODFOUSBUJOH�PO�B�TQFDJBM�NBSLFU�TFHNFOU�PS�PO�B�EJGGJDVMU�QBSU�PG
UIF�QSPEVDU�PS�PO�QBSUJDVMBSMZ�EJGGJDVMU�EFDJTJPOT��)PXFWFS
�JG�UIF�TBNQMF
JT� TVQQPTFE� UP� SFQSFTFOU� UIF�XIPMF� QSPEVDU� BOE� JUT�NBSLFU
� UIF� TBNQMF
TIPVME�CF�BT�CSPBE�BT�QPTTJCMF��5IF�GPMMPXJOH�UZQFT�PG�SFRVJSFNFOUT�NBZ
UIFO�CF�FYDMVEFE�

t 7FSZ�TJNJMBS�SFRVJSFNFOUT
�TJODF�UIFZ�EP�OPU�FYUFOE�UIF�TBNQMF�

t 3FRVJSFNFOUT�EBUFE�TFWFSBM�SFMFBTFT�BHP
�BT�UIFZ�NBZ�IBWF�FWPMWFE
PVU�PG�TDPQF�

t 3FRVJSFNFOUT�EBUFE�SFDFOUMZ
�TJODF�UIFJS�DPTU�BOE�WBMVF�BSF�OPU�ZFU
FTUJNBUFE�

t 3FRVJSFNFOUT� FTUJNBUFE� UP�IBWF� B� WFSZ� MPOH� PS� WFSZ� TIPSU� JNQMF�
NFOUBUJPO�UJNF
�BT�UIFZ�BSF�BUZQJDBM�BOE�MJLFMZ�UP�CF�TQMJU�PS�KPJOFE�

5IF�PVUQVU� GSPN� UIF� SFRVJSFNFOUT� TBNQMJOH� JT� B� SFBTPOBCMF� BNPVOU�PG
SFRVJSFNFOUT
�IJHI�FOPVHI�UP�CF�SFQSFTFOUBUJWF
�ZFU�MPX�FOPVHI�UP�BMMPX
UIF�GPMMPXJOH�TUFQT�PG�1"34&2�UP�CF�DPNQMFUFE�XJUIJO�SFBTPOBCMF�UJNF�

3F�FTUJNBUJPO�PG�WBMVF�BOE�DPTU��5IF� SFRVJSFNFOU� TBNQMF� JT� JOQVU� UP
UIF�OFYU�TUFQ�PG�1"34&2
�XIFSF�B�SF�FTUJNBUJPO�PG�DVSSFOU�NBSLFU�WBMVF
BOE� BDUVBM� EFWFMPQNFOU� DPTU� JT� NBEF� JO� PSEFS� UP� GJOE� TVTQFDUFE
JOBQQSPQSJBUF� EFDJTJPOT� UIBU� DBO� CF� GVSUIFS� BOBMZTFE�� "T� UIF� SFGFSFODF
SFMFBTF�IBT�CFFO�PVU�PO�UIF�NBSLFU�GPS�B�XIJMF
�B�OFX�BTTFTTNFOU�DBO�CF
NBEF
�XIJDI�BQQMJFT�UIF�LOPXMFEHF�HBJOFE�BGUFS�UIF�SFGFSFODF�SFMFBTF�XBT
MBVODIFE
� XIJDI� QSFTVNBCMZ� TIPVME� SFTVMU� JO� NPSF� BDDVSBUF� QSJPSJUJFT�
5IF�SF�FTUJNBUJPO�JT�NBEF�UP�GJOE�PVU�IPX�UIF�PSHBOJTBUJPO�IBE�EFDJEFE
GPS� UIF� SFGFSFODF� SFMFBTF
� J�F��XIJDI� SFRVJSFNFOUT� UIBU�XPVME� IBWF� CFFO
TFMFDUFE
�JG�UIFZ�LOFX�UIFO�XIBU�UIFZ�LOPX�OPX��8JUI�UPEBZT�LOPXMFEHF

BCPVU� NBSLFU� FYQFDUBUJPOT� BOE� EFWFMPQNFOU� DPTUT
� B� EJGGFSFOU� TFU� PG
SFRVJSFNFOUT�NBZ�IBWF�CFFO�TFMFDUFE�GPS�JNQMFNFOUBUJPO�JO�UIF�SFGFSFODF
SFMFBTF�� *G� UIJT� JT� OPU� UIF� DBTF
� FJUIFS� UIF� PSHBOJTBUJPO� IBT� OPU� MFBSOFE
BOZUIJOH�TJODF�UIF�QMBOOJOH�PG�UIF�SFGFSFODF�SFMFBTF
�PS�UIF�NBSLFU�IBT�OPU
DIBOHFE�BU�BMM��

5IF� JNQMFNFOUFE� SFRVJSFNFOUT� IBWF� B� LOPXO� EFWFMPQNFOU� DPTU
	BTTVNJOH�UIBU�PVUDPNF�PG�UIF�BDUVBM�JNQMFNFOUBUJPO�FGGPSU�JT�NFBTVSFE
GPS�FBDI�SFRVJSFNFOU

�CVU�UIF�QPTUQPOFE�PS�SFKFDUFE�SFRVJSFNFOUT�OFFE
UP�CF�SF�FTUJNBUFE�CBTFE�PO�UIF�FWFOUVBM�BSDIJUFDUVSBM�EFDJTJPOT�BOE�UIF
LOPXMFEHF�HBJOFE�GSPN�UIF�BDUVBM�EFTJHO�PG�UIF�TVCTFRVFOU�SFMFBTFT�
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#Z� VTJOH
� GPS� FYBNQMF
� B� DPTU�WBMVF� QSJPSJUJTBUJPO� BQQSPBDI� XJUI
QBJSXJTF� DPNQBSJTPOT� <�
� ��>
� BO� PSEFSFE� QSJPSJUZ� MJTU� DBO� CF� PCUBJOFE
XIFSF� UIF� SFRVJSFNFOUT�XJUI�B�IJHIFS�NBSLFU�WBMVF� BOE�B� MPXFS� DPTU�PG
EFWFMPQNFOU�BSF�TPSUFE�JO�UIF�QSJPSJUZ�PSEFS�MJTU�CFGPSF�UIF�SFRVJSFNFOUT
XJUI�B�MPXFS�NBSLFU�WBMVF�DPNCJOFE�XJUI�B�IJHIFS�EFWFMPQNFOU�DPTU�

5IF�QVSQPTF�PG� UIF� SF�FTUJNBUJPO� JT� UP�BQQMZ� UIF�LOPXMFEHF� UIBU�IBT
CFFO� HBJOFE� TJODF� UIF� QSPEVDU� XBT� SFMFBTFE
� UP� EJTDPWFS� EFDJTJPOT� UIBU
XPVME�IBWF�CFFO�NBEF�EJGGFSFOUMZ�UPEBZ��5IF�EJTDSFQBODJFT�CFUXFFO�UIF
EFDJTJPOT� NBEF� JO� UIF� QMBOOJOH� PG� UIF� SFGFSFODF� SFMFBTF� BOE� UIF� QPTU�
SFMFBTF�QSJPSJUJTBUJPO�BSF�OPUFE�BOE�VTFE� JO� UIF� SPPU� DBVTF� BOBMZTJT��5IF
PVUQVU�PG�UIJT�TUFQ�JT�UIVT�B�MJTU�PG�SFRVJSFNFOUT�UIBU�XBT�HJWFO�B�IJHI�QPTU�
SFMFBTF�QSJPSJUZ�CVU�XFSF�OPU�JNQMFNFOUFE�JO�UIF�SFGFSFODF�SFMFBTF
�BT�XFMM
BT�SFRVJSFNFOUT�XJUI�B�MPX�QPTU�SFMFBTF�QSJPSJUZ�CVU�TUJMM�JNQMFNFOUFE�JO
UIF�SFGFSFODF�SFMFBTF�

3PPU�DBVTF�BOBMZTJT��5IF� QVSQPTF� PG� UIF� SPPU� DBVTF� BOBMZTJT� JT� UP
VOEFSTUBOE� PO� XIBU� HSPVOET� SFMFBTF�QMBOOJOH� EFDJTJPOT� BSF� NBEF�� #Z
EJTDVTTJOH�UIF�EFDJTJPOT�NBEF�JO�QSJPS�SFMFBTFT
�JU�NBZ�CF�QPTTJCMF�UP�DSFBUF
B�CBTJT�GPS�UIF�FMJDJUBUJPO�PG�QSPDFTT�JNQSPWFNFOU�QSPQPTBMT��

5IF� PVUQVU� PG� UIF� SF�FTUJNBUJPO
� J�F�� UIF� EJTDSFQBODJFT� CFUXFFO� UIF
QPTU�SFMFBTF� QSJPSJUJTBUJPO� BOE� XIBU� XBT� BDUVBMMZ� TFMFDUFE� GPS
JNQMFNFOUBUJPO�JO�UIF�SFGFSFODF�SFMFBTF
�JT�BOBMZTFE�JO�PSEFS�UP�GJOE�SPPU
DBVTFT�UP�UIF�TVTQFDUFE�JOBQQSPQSJBUF�EFDJTJPOT��5IJT�BOBMZTJT�JT�CBTFE�PO�B
EJTDVTTJPO�XJUI� QFSTPOT� JOWPMWFE� JO� UIF� SFRVJSFNFOUT� TFMFDUJPO� QSPDFTT�
5IF� GPMMPXJOH� RVFTUJPOT� DBO� CF� VTFE� UP� TUJNVMBUF� UIF� EJTDVTTJPO� BOE
QSPWPLF�JOTJHIUT�JOUP�UIF�SFBTPOT�CFIJOE�UIF�EFDJTJPOT�

t 8IZ�XBT�UIF�EFDJTJPO�NBEF 

t #BTFE�PO�XIBU�GBDUT�XBT�UIF�EFDJTJPO�NBEF 

t 8IBU�IBT�DIBOHFE�TJODF�UIF�EFDJTJPO�XBT�NBEF 

t 8IFO�XBT�UIF�EFDJTJPO�NBEF 

t 8BT�JU�B�DPSSFDU�PS�JODPSSFDU�EFDJTJPO 

(VJEFE� CZ� UIFTF� RVFTUJPOT
� DBUFHPSJFT� PG� EFDJTJPO� SPPU� DBVTFT� BSF
EFWFMPQFE�� &BDI� SFRVJSFNFOU� JT� NBQQFE� UP� POF� PS� TFWFSBM� PG� UIFTF
DBUFHPSJFT� UP� JMMVTUSBUF� UIF� EFDJTJPO� EJTQPTJUJPO�� 5IJT� NBQQJOH� PG
SFRVJSFNFOUT� UP� SPPU� DBVTF� DBUFHPSJFT� JT� UIF� NBJO� PVUQVU� PG� UIJT� TUFQ
UPHFUIFS�XJUI�UIF�JOTJHIUT�HBJOFE�GSPN�UIF�SFUSPTQFDUJWF�SFGMFDUJPO�
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&MJDJUBUJPO�PG�JNQSPWFNFOUT��5IF�PVUDPNF�PG�UIF�SPPU�DBVTF�BOBMZTJT�JT
VTFE�UP�GBDJMJUBUF�UIF�FMJDJUBUJPO�PG�JNQSPWFNFOU�QSPQPTBMT��5IF�PCKFDUJWF
PG�UIJT�MBTU�TUFQ�PG�1"34&2�JT�UP�BSSJWF�BU�B�SFMFWBOU�MJTU�PG�IJHI�QSJPSJUZ
BSFBT�PG�JNQSPWFNFOU��5IF�JOUFOUJPO�JT�UP�CBTF�UIF�EJTDVTTJPO�PO�TUSFOHUIT
BOE� XFBLOFTTFT� PG� UIF� SFRVJSFNFOUT� TFMFDUJPO� QSPDFTT� BOE� UP� JEFOUJGZ
DIBOHFT�UP�DVSSFOU�QSBDUJDF�UIBU�DBO�CF�SFBMJTFE��5IF�GPMMPXJOH�RVFTUJPOT
DBO�BTTJTU�UP�LFFQ�GPDVT�PO�JNQSPWFNFOU�QPTTJCJMJUJFT�

t )PX�DPVME�XF�IBWF�JNQSPWFE�UIF�EFDJTJPO�NBLJOH 

t 8IBU�XPVME�IBWF�CFFO�OFFEFE�UP�NBLF�B�CFUUFS�EFDJTJPO 

t 8IJDI� DIBOHFT� UP� UIF� DVSSFOU� QSBDUJDFT� DBO� CF�NBEF� UP� JNQSPWF
SFRVJSFNFOUT�TFMFDUJPO�JO�UIF�GVUVSF 

5IF� SFTVMUT� PG� 1"34&2� DBO� UIFO� CF� VTFE� JO� B� TJUVBUFE� QSPDFTT
JNQSPWFNFOU�QSPHSBNNF�XIFSF�QSPDFTT�DIBOHFT�BSF�EFTJHOFE
�JOUSPEVDFE
BOE� FWBMVBUFE�� 5IFTF� BDUJWJUJFT� BSF
� IPXFWFS
� PVU� PG� UIF� TDPQF� PG� UIF
QSFTFOUFE�NFUIPE�

�� $BTF�4UVEZ

1"34&2�XBT�USJFE�PVU�JO�B�DBTF�TUVEZ�UP�JOWFTUJHBUF�JUT�GFBTJCJMJUZ�BOE�HBJO
NPSF� LOPXMFEHF� GPS� GVUVSF� SFTFBSDI� PO� QPTU�SFMFBTF� BOBMZTJT� PG
SFRVJSFNFOUT�TFMFDUJPO�BT�B�WFIJDMF� GPS�QSPDFTT�JNQSPWFNFOU��*O�UIF�GJSTU
TFDUJPO�PG�UIJT�DIBQUFS
�UIF�DBTF�TUVEZ�TJUF�BOE�DPOUFYU�JT�EFTDSJCFE�BT�XFMM
BT�UIF�UPPM�VTFE�JO�UIF�TUVEZ��/FYU
�UIF�SFBMJTBUJPO�PG�UIF�1"34&2�NFUIPE
JT�EFTDSJCFE
�J�F��IPX�FBDI�TUFQ�PG�UIF�NFUIPE�XBT�DBSSJFE�PVU�JO�UIF�DBTF
TUVEZ�� 'JOBMMZ
� UIF� SFTVMUT� GSPN� UIF� DBTF� TUVEZ� BSF� SFQPSUFE
� JODMVEJOH� B
OVNCFS�PG�JNQSPWFNFOU�QSPQPTBMT�

��� #BDLHSPVOE

5IF�DBTF� TUVEZ� TJUF� JT� B� TNBMM�TJ[FE�PSHBOJTBUJPO�EFWFMPQJOH� TUBOE� BMPOF
TPGUXBSF� QBDLBHFT�� 5IF� PSHBOJTBUJPO� TUPSFT� UIF� SFRVJSFNFOUT� GPS� UIF
TPGUXBSF� QBDLBHF� JO� B� EBUBCBTF� UIBU� DPOUBJOT� BMSFBEZ� JNQMFNFOUFE
SFRVJSFNFOUT� BT� XFMM� BT� TVHHFTUJPOT� GPS� OFX� SFRVJSFNFOUT�� &BDI
SFRVJSFNFOU� JT� UBHHFE� XJUI� B� DFSUBJO� TUBUF� UP� EFTDSJCF� JUT� MFWFM� PG
SFGJOFNFOU��&YBNQMFT�PG�TUBUFT�JODMVEF�/FX
�"DDFQUFE�GPS�QSJPSJUJTBUJPO
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"DDFQUFE�GPS�JNQMFNFOUBUJPO�BOE�%POF
�TFF�'JH�����8IFO�B�SFRVJSFNFOU
GPS� TPNF� SFBTPO� JT� OPU� BQQSPQSJBUF� GPS� UIF� QBDLBHF
� JUT� TUBUF� JT� TFU� UP
3FKFDUFE�� 0UIFS� TUBUFT� JODMVEF� $MBSJGJDBUJPO� OFFEFE
� *OTJHOJGJDBOU
JNQSPWFNFOU
�#BEMZ�EPDVNFOUFE
�%VQMJDBUF�BOE�%SBGU��

5P� BOBMZTF� UIF� SFRVJSFNFOUT� JO� UIF� EBUBCBTF� B� DPNNFSDJBM� UPPM� GPS
QSPEVDU�NBOBHFNFOU� BOE�SFRVJSFNFOUT�NBOBHFNFOU
�Focal Point��XBT
BQQMJFE��'PDBM�1PJOU�IBT�DBQBCJMJUJFT� GPS�FMJDJUJOH
� SFWJFXJOH
� TUSVDUVSJOH

BOE�QSJPSJUJTJOH�SFRVJSFNFOUT�BT�XFMM�BT�GPS�QMBOOJOH�PQUJNBM�SFMFBTFT�UIBU
NBYJNJTF� UIF� WBMVF� GPS� UIF� NPTU� JNQPSUBOU� DVTUPNFST� JO� SFMBUJPO� UP
EFWFMPQNFOU�UJNF�BOE�BWBJMBCMF�SFTPVSDFT��0OF�QSJPSJUJTBUJPO�NFUIPE�JO
'PDBM� 1PJOU� JT� QBJS�XJTF� DPNQBSJTPOT� <�>�� *U� JT� IFMQGVM� GPS� LFFQJOH� VQ
DPODFOUSBUJPO�BOE�PCKFDUJWJUZ�BOE�'PDBM�1PJOU�BMTP�QSPWJEFT�TPMVUJPOT�GPS
SFEVDJOH�UIF�OVNCFS�PG�DPNQBSJTPOT�BOE�NPUJWBUJOH�UIF�QSJPSJUJFT��5IJT
UPPM� BMTP� BJET� JO� WJTVBMJTJOH� UIF�EFDJTJPO� JO� B�OVNCFS�PG�EJGGFSFOU� DIBSU
UZQFT�� %VF� UP� SFEVOEBODZ� PG� UIF� QBJS�XJTF� DPNQBSJTPOT
� UIF� UPPM� BMTP
JODMVEFT�DBQBCJMJUJFT�TVDI�B�DPOTJTUFODZ�DIFDL�UIBU�EFTDSJCFT�UIF�BNPVOU
PG�KVEHFNFOU�FSSPST�UIBU�BSF�NBEF�EVSJOH�UIF�QSJPSJUJTBUJPO��

��� 0QFSBUJPO

5IF� QBSUJDJQBUJOH� BOPOZNPVT� PSHBOJTBUJPO� XBT� HJWFO� UIF� UBTL� UP� VTF
1"34&2�UP�SFGMFDU�PO�B�TFU�PG�EFDJTJPOT�NBEF�EVSJOH�QSJPS�SFMFBTFT��5IF

1. For more information see www.focalpoint.se.

'JHVSF��� "�TJNQMJGJFE�WFSTJPO�PG�UIF�SFRVJSFNFOU�TUBUF�NPEFM�JO�UIF�EBUBCBTF�

"DDFQUFE�GPS�

JNQMFNFOUBUJPO

"DDFQUFE�GPS 
QSJPSJUJTBUJPO

/FX

%POF

3FKFDUFE
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DBTF�TUVEZ�XBT�FYFDVUFE�EVSJOH�B�POF�EBZ�TFTTJPO
�XJUI�BQQSPYJNBUFMZ��
IPVST�PG�FGGJDJFOU�XPSL�

3FRVJSFNFOUT�TBNQMJOH���"� SFMFBTF� UIBU� XBT� MBVODIFE� ��� NPOUIT� BHP
XBT�TFMFDUFE�BT�SFGFSFODF�SFMFBTF
�BOE�TJODF�UIFO�BOPUIFS�SFMFBTF�IBT�CFFO
MBVODIFE�BOE�ZFU�BOPUIFS�POF�JT�QMBOOFE�UP�CF�SFMFBTFE�JO�UIF�OFBS�GVUVSF�

5IF� SFRVJSFNFOUT� EBUBCBTF� DPOUBJOT� NPSF� UIBO� ����� SFRVJSFNFOUT
UIBU�XFSF� JTTVFE�CFGPSF� UIF� SFGFSFODF� SFMFBTF� BOE� JNQMFNFOUFE� JO� FJUIFS
UIBU� SFMFBTF� PS� QPTUQPOFE� UP� POF� PG� UIF� GPMMPXJOH� POFT�� 0G� UIFTF
SFRVJSFNFOUT
� ��� XBT� DPOTJEFSFE� B� SFBTPOBCMF� OVNCFS� UP� FYUSBDU�� 5IF
SFRVJSFNFOUT�XFSF�FRVBMMZ�BMMPDBUFE�PWFS�UIF�UISFF�SFMFBTFT��"
�#�BOE�$

J�F�����XFSF�JNQMFNFOUFE�JO�UIF�SFGFSFODF�SFMFBTF�"
����JO�SFMFBTF�#�BOE
BOPUIFS����XFSF�QMBOOFE�GPS�SFMFBTF�$�

/PUF� UIBU� UIF� SFMFBTFT�XFSF� OPU� FRVBMMZ� MBSHF� JO� UFSNT� PG� OVNCFS�PG
SFRVJSFNFOUT
�J�F��UIF�TBNQMFT�BSF�OPU�SFQSFTFOUBUJWF��5IF����SFRVJSFNFOUT
GSPN�SFMFBTF�"�XFSF�TFMFDUFE�BNPOH�����SFRVJSFNFOUT
�XIJMF�UIF�SFMFBTFT�#
BOE�$�POMZ�DPOTJTUFE�PG����BOE����SFRVJSFNFOUT
�SFTQFDUJWFMZ�BT�TIPXO�JO
'JH� ���

5IF�SFRVJSFNFOUT�XFSF�TFMFDUFE�SBOEPNMZ�GSPN�B�SBOHF�XIFSF�UIF�POFT
FTUJNBUFE�BT�IBWJOH�B�WFSZ�IJHI
�PS�WFSZ�MPX
�EFWFMPQNFOU�FGGPSU�IBE�CFFO
SFNPWFE
� TJODF� UIFZ� BSF� OPU� DPOTJEFSFE� BT� SFQSFTFOUBUJWF�� 7FSZ� TJNJMBS
SFRVJSFNFOUT�IBE�BMTP�CFFO�FYDMVEFE�UP�HFU�BO�BT�CSPBE�TBNQMF�BT�QPTTJCMF

BT�XFMM�BT�WFSZ�OFX�POFT�BT�EFWFMPQNFOU�DPTUT�IBE�OPU�CFFO�FTUJNBUFE��

"MM�NBSLFU�DIBOHFT
�BSDIJUFDUVSBM�EFDJTJPOT�BOE�OFX�LOPXMFEHF�HBJOFE
EVSJOH�UIF����NPOUIT�CFUXFFO�UIF�SFGFSFODF�SFMFBTF�"�BOE�SFMFBTF�$�DPVME

'JHVSF��� /VNCFS�PG�JNQMFNFOUFE�SFRVJSFNFOUT�	EBSL�HSFZ
�JO�FBDI�SFMFBTF�
DPNQBSFE�UP�UIF�TBNQMF�	MJHIU�HSFZ
�
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CF� BQQMJFE�� 5IF� TFMFDUFE� SFRVJSFNFOUT� BSF� BMM� JO� UIF� TUBUFT� %POF� PS
"DDFQUFE� GPS� JNQMFNFOUBUJPO�� OP� SFKFDUFE� PS� QPTUQPOFE� SFRVJSFNFOUT
XFSF� DPOTJEFSFE� JO� UIF� BOBMZTJT�� 5IF� SFRVJSFNFOUT� TBNQMJOH� UPPL
BQQSPYJNBUFMZ� POF� IPVS� BOE� XBT� QFSGPSNFE� CZ� B� EFWFMPQFS� CFGPSF� UIF
TFTTJPO�

3F�FTUJNBUJPO�PG�DPTU�BOE�WBMVF��5IF� SF�FTUJNBUJPO� XBT� QFSGPSNFE� UP
GJOE� PVU� XIBU� SFRVJSFNFOUT� UIF� PSHBOJTBUJPO� XPVME� IBWF� TFMFDUFE� GPS
SFMFBTF�"� JG� UIFZ�LOFX� UIFO�XIBU� UIFZ�LOPX�OPX��8JUI� UIF�LOPXMFEHF
HBJOFE� TJODF� UIF� SFGFSFODF� SFMFBTF� XBT� QMBOOFE
� JU� JT� QPTTJCMF� UIBU� B
EJGGFSFOU� TFU� PG� SFRVJSFNFOUT� XPVME� IBWF� CFFO� TFMFDUFE�� )PXFWFS
� JU� JT
JNQPSUBOU� UP�OPUF� UIBU�POF�BEEJUJPOBM� SFRVJSFNFOU� JO� UIF� SFMFBTF�XPVME
JNQMZ�UIBU�BOPUIFS�POF�IBT�UP�CF�SFNPWFE
� JO�PSEFS�UP�LFFQ�UIF�CVEHFU
BOE�EFBEMJOF�

5IF�NBSLFU�WBMVF�XBT�FTUJNBUFE�VTJOH�QBJS�XJTF�DPNQBSJTPOT�BOE�UIF
DPTU�XBT�FTUJNBUFE�JO�OVNCFS�PG�IPVST
�CBTFE�PO�FYQFSU�KVEHFNFOU��5IF
GPMMPXJOH�RVFTUJPO�XBT�VTFE�JO�UIF�QBJSXJTF�DPNQBSJTPO�PG�UIF�DBOEJEBUFT
UP� UIF� SFGFSFODF� SFMFBTF�� i8IJDI� PG� UIF� SFRVJSFNFOUT� XPVME
� GSPN� B
NBSLFU� QFSTQFDUJWF
� IBWF� CFFO� UIF� CFTU� DIPJDF� GPS� SFMFBTF� " w�� 5IJT
RVFTUJPO�XBT�DBSFGVMMZ�DIPTFO�XJUI�UIF�PCKFDUJWF�PG�FOGPSDJOH�GPDVT�PO�UIF
SFUSPTQFDUJWF� OBUVSF� PG� UIF� FTUJNBUJPO�� 5IVT
� UIF� BTTFTTNFOU� DPODFSOFE
UIF� NBSLFU� WBMVF� HJWFO� XIBU� JT� LOPXO� UPEBZ
� BOE� OPU� XIFUIFS� UIF
EFDJTJPOT�NBEF�EVSJOH�UIF�SFGFSFODF�SFMFBTF�XFSF�DPSSFDU�PS�OPU
�HJWFO�UIF
LOPXMFEHF�BWBJMBCMF�BU�UIBU�UJNF��

5IF����SFRVJSFNFOUT�XFSF�SF�FTUJNBUFE�CZ�VTJOH�UIF�'PDBM�1PJOU�UPPM
BOE� QBJS�XJTF� DPNQBSJTPOT� UP� QSJPSJUJTF� UIFN� CBTFE� PO� UIF� TFMFDUFE
RVFTUJPO��5IF�QSJPSJUJTBUJPO�XBT�QFSGPSNFE�CZ�B�NBSLFUJOH�QFSTPO
�XIP
IBT� HPPE� LOPXMFEHF� PG� DVTUPNFS�EFNBOET
� HVJEFE�CZ� B�EFWFMPQFS
� BOE
XBT�BUUFOEFE�CZ�UIF�UXP�SFTFBSDIFST��/PUF�UIBU�CPUI�UIF�NBSLFUJOH�QFSTPO
BOE�EFWFMPQFS�IBE�QFSGPSNFE�UIF�PSJHJOBM�FTUJNBUJPOT�BT�XFMM
�PUIFSXJTF
UIF�SFTVMUT�NBZ�CF�CJBTFE�CZ�EJGGFSFODFT�JO�QFSTPOBM�PQJOJPOT�SBUIFS�UIBO�B
EFTJSFE� FGGFDU� PG� DIBOHFT� JO� QSJPSJUJFT� PWFS� UJNF��8IFO�VODFSUBJOUJFT� PS
EJTBHSFFNFOUT� PG� B� DPNQBSJTPO� XFSF� EJTDPWFSFE
� UIF� JTTVF� XBT� CSJFGMZ
EJTDVTTFE� UP�DPNF�UP�BO�BHSFFNFOU��5IF�DPOTJTUFODZ�DIFDL�TIPXFE�UIBU
UIF�QSJPSJUJTBUJPO�XBT�DBSFGVMMZ�QFSGPSNFE�BOE�POMZ�UXP�DPNQBSJTPOT�IBE
UP�CF�SFWJTFE�BOE�DIBOHFE�

5IF�UPUBM�UJNF�PG�UIF�QSJPSJUJTBUJPO�XBT�KVTU�PWFS�POF�IPVS
�JO�XIJDI���
DPNQBSJTPOT�XFSF�NBEF��5IF�TIPSU�UJNF�JT�UIBOLT�UP�UIF�BMHPSJUINT�JO�UIF
UPPM
� XIJDI� SFEVDFT� UIF� OVNCFS� PG� DPNQBSJTPOT� BOE� QPJOUT� PVU� UIF
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JODPOTJTUFODJFT�BNPOH�UIF�DPNQBSJTPOT�<�
��>��0UIFSXJTF
�UIF�OVNCFS�PG
DPNQBSJTPOT�XPVME�IBWF�CFFO�O	O��
��
�XIJDI�JO�UIJT�DBTF�FRVBMT�����

5IF� EFWFMPQNFOU� DPTU� PG� UIF� SFRVJSFNFOUT� UIBU� XFSF� BDUVBMMZ
JNQMFNFOUFE�XBT�LOPXO
�XIJMF�UIF�EFWFMPQNFOU�DPTU�PG�UIF�SFRVJSFNFOUT
UIBU�BSF�QMBOOFE�GPS�B�DPNJOH�SFMFBTF�IBE�UP�CF�SF�FTUJNBUFE��)PXFWFS
�JU
XBT� EFDJEFE� UP� VTF� UIF� BWBJMBCMF� DPTU� FTUJNBUJPOT
� TJODF� UIF� FTUJNBUFT
SFDFOUMZ�IBE�CFFO�SFWJFXFE�BOE�VQEBUFE�

"�CBS�DIBSU�XBT�DSFBUFE�JO�UIF�'PDBM�1PJOU�UPPM�UP�WJTVBMJTF�BOE�GBDJMJUBUF
BOBMZTJT� PG� UIF� EFDJTJPOT
� TFF� 'JH� ��� 5IF� HSFZ� CBST� JMMVTUSBUF� UIF
SFRVJSFNFOUT� JNQMFNFOUFE� JO� SFMFBTF� "
� BOE� UIF� XIJUF� CBST� SFQSFTFOU
SFRVJSFNFOUT� JNQMFNFOUFE� PS� QMBOOFE� GPS� SFMFBTF� #� PS� $�� 5IF
QSJPSJUJTBUJPOT�XFSF�QFSGPSNFE�PO�B�SBUJP�TDBMF�XJUI�OJOF�TUFQT�JODMVEJOH�B
OFVUSBM� WBMVF�� 5IF� QBJS�XJTF� DPNQBSJTPOT� XFSF� JOQVU� UP� NBUSJY
DBMDVMBUJPOT� JNQMFNFOUFE� JO� 'PDBM� 1PJOU� BOE� VTFE� UP� DBMDVMBUF� FJHFO�
WBMVFT
�BWFSBHFT�BOE�OPSNBMJTFE�SFMBUJWF�QSJPSJUJFT�JO�UIF�SBOHF�CFUXFFO��
BOE���	GPS�NPSF�JOGPSNBUJPO�PO�UIF�EFUBJMT
�TFF�<�
��>
��5IVT
�JU�JT�QPTTJCMF
UP� TVCUSBDU� UIF� DPTU� GSPN� UIF� WBMVF
� HFUUJOH�B� SFTVMUJOH� QSJPSJUZ
�XIJDI� JT
NBSLFE�CZ�UIF�CMBDL�BSSPXT�JO�UIF�CBS�DIBSU�<�>��5IF�CBST�BSF�TPSUFE�PO
UIFJS�SFTVMUJOH�QSJPSJUZ�GSPN�UPQ�EPXO��5IVT�UIF�CBS�DIBSU�TIPXT�UIF�JEFBM
PSEFS� JO� XIJDI� SFRVJSFNFOUT� TIPVME� CF� JNQMFNFOUFE� JG� POMZ� DVTUPNFS
WBMVF�BOE�EFWFMPQNFOU�DPTUT�XFSF�UP�CF�DPOTJEFSFE��5IF�CBS�DIBSU�EPFT
OPU�UBLF�SFRVJSFNFOUT�EFQFOEFODJFT�JOUP�BDDPVOU�

4PNF�PG�UIF�SFRVJSFNFOUT�XFSF�OPU�JEFOUJGJFE�JO�SFMFBTF�"
�CVU�UVSOFE
PVU� UP� CF� JNQPSUBOU� XIFO� UIFZ� MBUFS� XFSF� JEFOUJGJFE�� 'VSUIFSNPSF

SFRVJSFNFOUT�JOUFSEFQFOEFODJFT
�SFMFBTF�UIFNFT�BOE�BSDIJUFDUVSBM�DIPJDFT
DPNQMJDBUF�UIF�TJUVBUJPO�BOE�UIVT�UIJT�JEFBM�PSEFS�JT�OPU�UIF�NPTU�TVJUBCMF
JO�SFBMJUZ�

*O�BO� JEFBM� DBTF
� UIF� SFRVJSFNFOUT� BU� UIF� UPQ�PG� UIF�CBS� DIBSU�XPVME
IBWF�DPOTJTUFE�PG� SFRVJSFNFOUT� GSPN�SFMFBTF�"��5IF�SFRVJSFNFOUT�BU� UIF
UPQ� PG� UIF� CBS� DIBSU� BSF� FTUJNBUFE� BT� IBWJOH� UIF� IJHIFTU� WBMVF� BOE� UIF
MPXFTU�DPTU�BOE�TIPVME�UIFSFGPSF�CF�JNQMFNFOUFE�JO�BO�BT�FBSMZ�SFMFBTF�BT
QPTTJCMF�� 5IF� SFRVJSFNFOUT� BU� UIF� CPUUPN� BSF� FTUJNBUFE� BT� IBWJOH� UIF
MPXFTU�WBMVF�BOE�UIF�IJHIFTU�DPTU�BOE�TIPVME�UIFSFGPSF�CF�JNQMFNFOUFE�JO
B�MBUFS�SFMFBTF�PS
�JO�TPNF�DBTFT
�OPU�BU�BMM�

5IF�CBS�DIBSU�JMMVTUSBUFT�UIF�EJTDSFQBODJFT�CFUXFFO�UIF�UXP�FTUJNBUJPO
PDDBTJPOT�BOE�QPJOUT�PVU�UIF�SFRVJSFNFOUT�UP�EJTDVTT�

3PPU�DBVTF�BOBMZTJT��5IF�CBS�DIBSU�JT�VTFE�JO�UIF�3PPU�DBVTF�BOBMZTJT
�UP
GJOE�PVU� UIF� SBUJPOBMF� GPS� UIF�SFMFBTF�QMBOOJOH�EFDJTJPOT��5IF�EJTDVTTJPO
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'JHVSF��� #BS�DIBSU�GSPN�UIF�QPTU�SFMFBTF�BOBMZTJT�PG�UIF�SFRVJSFNFOUT�JO�UIF�EBUBCBTF�VTJOH�
UIF�'PDBM�1PJOU�UPPM�

3F�FTUJNBUFE�SFMBUJWF�DPTU 3F�FTUJNBUFE�SFMBUJWF�WBMVF

8IZ�XFSF�TPNF�PG�UIF�
SFRVJSFNFOUT
JNQMFNFOUFE� TP� FBSMZ 
5IFJS� QSJPSJUJFT� BSF
BQQBSFOUMZ�WFSZ�MPX�

4QFDJBMMZ�PSEFSFE�CZ�
DVTUPNFS�

8IZ�XFSF�OPU�TPNF�PG
UIF�SFRVJSFNFOUT�JNQMF�
NFOUFE�FBSMJFS �5IFJS�QSJ�
PSJUJFT�BSF�BQQBSFOUMZ�WFSZ
IJHI�

Implemented in the reference release

Postponed to later releases

Resulting priority (value minus cost) 

Legend:
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XBT� BUUFOEFE� CZ� UISFF� SFQSFTFOUBUJWFT� GSPN� UIF� PSHBOJTBUJPO�� POF
NBSLFUJOH�QFSTPO�BOE�UXP�EFWFMPQFST
�BT�XFMM�BT�UIF�UXP�SFTFBSDIFST�

5IF� UPQ� ��� SFRVJSFNFOUT� XFSF� TDBOOFE� UP� GJOE� UIF� POFT� UIBU� XFSF
FTUJNBUFE�EJGGFSFOUMZ�JO�UIF�SF�FTUJNBUJPO
�J�F��UIF�POFT�UIBU�PSJHJOBUF�GSPN
SFMFBTF�#�PS�$��5IFTF�XFSF�EJTDVTTFE�UP�BOTXFS�UIF�NBJO�RVFTUJPO�i8IZ
XBTO�U� UIJT� JNQMFNFOUFE� FBSMJFS w� BOE� NPUJWBUJPOT� UP� UIF� EFDJTJPO� XBT
TUBUFE�CZ�UIF�QBSUJDJQBOUT��*O�B�TJNJMBS�NBOOFS
�UIF����SFRVJSFNFOUT�BU�UIF
CPUUPN�PG�UIF�CBS�DIBSU�XFSF�JOWFTUJHBUFE
�UP�GJOE�UIF�POFT�UIBU�PSJHJOBUF
GSPN�SFMFBTF�"�BOE�#��5IFTF�SFRVJSFNFOUT�XFSF�EJTDVTTFE�DPODFSOJOH�UIF
RVFTUJPO�i8IZ�EJE�XF�JNQMFNFOU�UIJT�TP�FBSMZ w��/PUFT�XFSF�UBLFO�PG�UIF
TUBUFE�BOTXFST�GPS�MBUFS�DBUFHPSJTBUJPO�PG�UIF�SFMFBTF�QMBOOJOH�EFDJTJPO�SPPU
DBVTFT�

"GUFS� UIF� NFFUJOH
� UIF� SFTFBSDIFST� DMBTTJGJFE� UIF� TUBUFE� EFDJTJPO� SPPU
DBVTFT�JOUP�B�UPUBM�PG����EJGGFSFOU�DBUFHPSJFT
� JOTQJSFE�CZ�UIF�OPUFT� GSPN
UIF� NFFUJOH�� "� TIFFU� XJUI� UIF� SFRVJSFNFOUT� UIBU� IBE� CFFO� EJTDVTTFE
EVSJOH� UIF� SPPU� DBVTF� BOBMZTJT� XBT� DPNQJMFE
� XIJDI� UIF� PSHBOJTBUJPO
SFQSFTFOUBUJWFT� VTFE� UP� DMBTTJGZ� UIF� SFRVJSFNFOUT�� 5IF� SFTVMU� GSPN� UIF
DMBTTJGJDBUJPO�JT�EJTQMBZFE�JO�5BCMF ��BOE�5BCMF �
�XIFSF���DBUFHPSJFT�IBWF
CFFO�SFNPWFE�BT�UIFZ�XFSF�OPU�VTFE�

&MJDJUBUJPO�PG�JNQSPWFNFOUT��"OPUIFS�QVSQPTF�PG�UIF�DBTF�TUVEZ�XBT�UP
DBQUVSF� JNQSPWFNFOU� QSPQPTBMT� CZ� FODPVSBHJOH� UIF� QBSUJDJQBOUT� UP
� JO
DPOOFDUJPO� XJUI� FBDI� SFRVJSFNFOU
� TUBUF� TPNF� XFBL� BSFBT� JO� OFFE� PG
JNQSPWFNFOU��5IJT�BMTP�BQQFBSFE�UP�CF�EJGGJDVMU�TJODF�FBDI�EFDJTJPO�XBT
EFQFOEFOU� PO� UIF� TQFDJGJD� DPOUFYU� PS� TJUVBUJPO�� 5IFSFGPSF
� OP� MJTU� PG
JNQSPWFNFOU�QSPQPTBMT�XBT�DPNQJMFE�BU�UIJT�TUBHF��*OTUFBE
�NPSF�HFOFSJD
JNQSPWFNFOU� QSPQPTBM� BSFBT� XFSF� FMJDJUFE� CZ� JOWFTUJHBUJOH� 5BCMF �� BOE
5BCMF ��BOE�UIF�OPUFT�UBLFO�GSPN�UIF�SPPU�DBVTF�BOBMZTJT�EJTDVTTJPO��5IJT
JT�EFTDSJCFE�CFMPX�

��� 3FTVMUT�

5IF�DBTF�TUVEZ�TIPXFE�UIBU�JU�XBT�QPTTJCMF�UP�VTF�UIF�QSPQPTFE�NFUIPE�JO
QSBDUJDF��5IF�SFMFBTF�QMBOOJOH�EFDJTJPOT�UIBU�XFSF�NBEF�JO�QSJPS�SFMFBTFT
DPVME�CF�DBUFHPSJTFE�BOE�BOBMZTFE�BOE�QSPDFTT�JNQSPWFNFOU�BSFBT�DPVME
CF�JEFOUJGJFE��5IF�SFTVMUT�JOEJDBUF�UIBU�UIF�PSHBOJTBUJPO�IBT�HBJOFE�B�MPU�PG
LOPXMFEHF� TJODF� UIF� QMBOOJOH� PG� UIF� SFGFSFODF� SFMFBTF
� XIJDI� JT� B
QSPNJTJOH�TJHO�PG�FWPMVUJPO�BOE�QSPHSFTT�
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5BCMF����i8IZ�XBT�UIJT�SFRVJSFNFOU�JNQMFNFOUFE�TP�FBSMZ w
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3$���6OEFS�FTUJNBUJPO�PG�EFWFMPQNFOU�FGGPSU

3$���1BSU�PG�SFMFBTF�UIFNF

3$���"�RVJDL�GJY�UP�QSPWJEF�DVTUPNFST�PQQPS�
UVOJUZ�UP�HJWF�GFFECBDL
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3$���3FRVJSFNFOU�PSEFSFE�CZ�B�TQFDJGJD�DVT�
UPNFS

3$���3FRVJSFNFOU�TQFDJGJDBMMZ�JNQPSUBOU�GPS�B
LFZ�DVTUPNFS

3$���0WFS�FTUJNBUJPO�PG�DVTUPNFS�WBMVF

3$���*NQSFTTJWF�PO�B�EFNP

3$���$PNQFUJUPST�IBWF�JU
�UIFSFGPSF�XF�NVTU
BMTP�IBWF�JU

3$���$PNQFUJUPST�EP�OPU�IBWF�JU��HJWFT�DPN�
QFUJUJWF�BEWBOUBHF

5BCMF����i8IZ�XBT�UIJT�SFRVJSFNFOU�OPU�JNQMFNFOUFE�FBSMJFS w
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3$����0WFS�FTUJNBUJPO�PG�EFWFMPQ�
NFOU�FGGPSU

3$����*OTVGGJDJFOU�VOEFSTUBOEJOH
PG�TDBMF�VQ�FGGFDUT

3$����/P�HPPE�EFTJHO�TPMVUJPO
BWBJMBCMF

3$����4VC�PQUJNBM�EFDJTJPO�CBTFE
PO�SFRVJSFNFOUT�QBSUJUJPOJOH

3$����0OMZ�QBSUJBM�JNQMFNFOUB�
UJPO�JO�B�GJSTU�JODSFNFOU

$
V
T�

JT
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F
T 3$����3FRVJSFNFOU�PSEFSFE�CZ�B

TQFDJGJD�DVTUPNFS
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��� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

5IF�DBVTFT� GPS� JNQMFNFOUJOH� SFRVJSFNFOUT� FBSMJFS� UIBO�OFDFTTBSZ� BSF
TIPXO� JO� 5BCMF ��� .PTU� PG� UIF� SPPU� DBVTFT� PSJHJOBUF� GSPN� XJTIJOH� UP
TBUJTGZ� DVTUPNFS� EFNBOET
� FJUIFS� POF� TQFDJGJD� DVTUPNFS� PS� UIF� XIPMF
NBSLFU��)PXFWFS
�UIF�FWBMVBUJPO�TIPXFE�UIBU�UIF�DVTUPNFS�WBMVF�XBT�OPU
BT�IJHI�BT�FYQFDUFE��0O�UIF�PUIFS�IBOE
�JU�JT�EJGGJDVMU�UP�NFBTVSF�iHPPE�
XJMMw� JO� UFSNT� PG� NPOFZ
� BOE� UIFSFGPSF� UIFTF� EFDJTJPOT� NBZ� OPU� CF
FTTFOUJBMMZ�XSPOH��0UIFS�SPPU�DBVTFT�PG�JNQMFNFOUJOH�SFRVJSFNFOUT�FBSMJFS
UIBO� OFDFTTBSZ� DPODFSO� JNQMFNFOUBUJPO� JTTVFT
� TVDI� BT� JODPSSFDU� FGGPSU
FTUJNBUJPOT
�XIJDI�MFBE�VT�UP�CFMJFWF�UIBU�FTUJNBUJPOT�PVHIU�UP�CF�NPSF
GJSNMZ�HSPVOEFE��"OPUIFS�SFBTPO�DPODFSOT�SFMFBTF�UIFNFT�XIJDI�JT�B�LJOE
PG�SFRVJSFNFOUT�JOUFSEFQFOEFODZ�UIBU�JT�OFDFTTBSZ�UP�SFTQFDU��%FWFMPQJOH
BOE�SFMFBTJOH�TNBMM�JODSFNFOUT�PG�SFRVJSFNFOUT
�JO�PSEFS�GPS�DVTUPNFST�UP
HJWF� GFFECBDL� FBSMZ
� JT� B� HPPE� XBZ� PG� GJOEJOH� PVU� NPSF� FYBDUMZ� XIBU
DVTUPNFST�XBOU
�XIJMF�BTTJHOJOH�B�MPX�EFWFMPQNFOU�FGGPSU�

"T� 5BCMF �� TIPXT
� UIF� SFBTPOT� GPS� JNQMFNFOUJOH� SFRVJSFNFOUT� MBUFS
UIBO� PQUJNBM� NBJOMZ� BQQMZ� UP� JNQMFNFOUBUJPO� JTTVFT�� 5IF� DBUFHPSZ
DPNQMZJOH�XJUI�UIF�NPTU�SFRVJSFNFOUT�SFHBSET�QBSUJBM�JNQMFNFOUBUJPO�JO
B�GJSTU�JODSFNFOU
�XIJDI�NFBOT�UIBU�JU�XBT�JNQMFNFOUFE�FBSMJFS
�CVU�POMZ
QBSUJBMMZ�BOE�UIFSFGPSF�UIF�SFRVJSFNFOU�SFNBJOT�

5IF�SPPU�DBVTF�UBCMFT�BOE�UIF�NBUFSJBM�GSPN�UIF�EJTDVTTJPO�XFSF�VTFE
JO�UIF�JOWFTUJHBUJPO�PG�QPTTJCMF�JNQSPWFNFOU�BSFBT��'JWF�BSFBT�XFSF�GPVOE

XIJDI�DPVME�CF�MJOLFE�UP�UIF�SPPU�DBVTFT
�XIJDI�BSF�EFTDSJCFE�CFMPX��

5SJN�UIF�EJWJTJPO�PG�MBSHF�SFRVJSFNFOUT�JOUP�TNBMMFS�JODSFNFOUT��

5IF�NBOOFS�JO�XIJDI�MBSHF�SFRVJSFNFOUT
�BGGFDUJOH�TFWFSBM�DPNQPOFOUT�PS
IBWJOH�B�MBSHF�JNQMFNFOUBUJPO�FGGPSU
�BSF�EJWJEFE�JOUP�TNBMMFS�JODSFNFOUT
DBO�CF�NPSF�UIPSPVHIMZ�JOWFTUJHBUFE��5IF�EJWJTJPO�DBO�CF�EPOF�GPS�TFWFSBM
SFBTPOT�� UP� HFU� DVTUPNFS� GFFECBDL� BU� BO� FBSMZ� TUBHF
� UP� JOWFTUJHBUF
BMUFSOBUJWF�EFTJHO�TPMVUJPOT�PS�UP�NBLF�TNBMM�JODSFNFOUBM�JNQSPWFNFOUT
PG�UIF�GVODUJPOBMJUZ��3PPU�DBVTFT�OVNCFS���BOE����EFBM�XJUI�SFRVJSFNFOUT
EFWFMPQFE�JO�JODSFNFOUT�BOE�UIF�EJTDVTTJPOT�SFTVMUFE�JO�UIF�JEFB�UIBU�UIF
PSHBOJTBUJPO�XPVME�CFOFGJU�GSPN�BO�JNQSPWFE�JODSFNFOU�QMBOOJOH��

&OIBODF�UIF�PWFSBMM�QJDUVSF�PG�SFMBUFE�SFRVJSFNFOUT

4PNF� SFRVJSFNFOUT� XFSF� BDLOPXMFEHFE� BT� CFJOH� SFMBUFE� UP� PUIFS
SFRVJSFNFOUT�EVF� UP� JOWPMWJOH� UIF� TBNF� GFBUVSF��5IFTF�XPVME� QSPCBCMZ
IBWF�CFOFGJUFE� GSPN�DSFBUJOH�BO�PWFSBMM�QJDUVSF�PG� UIF� SFMFBTF� TP� UIBU�BMM



���$BTF�4UVEZ

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ���

BTQFDUT�PG�UIF�TQFDJGJD�GFBUVSF�XFSF�BDDPVOUFE�GPS��*O�TPNF�DBTFT�B�GFBUVSF
JOWPMWFE�TFWFSBM�SFRVJSFNFOUT�BOE�BGUFS�JNQMFNFOUJOH�TPNF�PG�UIFN�UIF
EFWFMPQFST�GFMU�DPOUFOU��5IF�SFMBUFE�SFRVJSFNFOUT�DPVME�JOTUFBE�IBWF�CFFO
EFTJHOFE�DPODVSSFOUMZ�JO�POF�MBSHFS�BDUJPO�UP�BWPJE�TVC�PQUJNBM�TPMVUJPOT�
*U�XPVME�BMTP�IBWF�IFMQFE�JO�JEFOUJGZJOH�UIF�NPTU�JNQPSUBOU�SFRVJSFNFOUT
GPS� UIBU� GFBUVSF�� 5IFTF� SFRVJSFNFOUT� SFMBUJPOT� DPVME� CF� UBLFO� JOUP
DPOTJEFSBUJPO�NPSF�DBSFGVMMZ�BT�SPPU�DBVTF�OVNCFS����EFTDSJCFT�

"EEJUJPOBM�FMJDJUBUJPO�FGGPSU�GPS�VTBCJMJUZ�SFRVJSFNFOUT

*U�XBT�SFDPHOJTFE�UIBU�UIF�SFRVJSFNFOUT�EFBMJOH�XJUI�UIF�VTFS�JOUFSGBDF�EJE
OPU�GVMGJM�TPNF�TQFDJBM�DVTUPNFS�OFFET
�BT�EFTDSJCFE�CZ�SPPU�DBVTF�OVNCFS
���� 5IF� QSPCMFN� DPODFSOFE� TDBMF�VQ� FGGFDUT� BOE� DPVME� IBWF� CFFO
EJTDPWFSFE�UISPVHI�B�NPSF�UIPSPVHI�SFRVJSFNFOUT�FMJDJUBUJPO��"DUJPOT�UP
UBLF�JODMVEF�CVJMEJOH�QSPUPUZQFT�BOE�BTLJOH�DVTUPNFST�XJUI�TQFDJBM�VTFS
JOUFSGBDF�OFFET�

*NQSPWF�FTUJNBUJPOT�PG�NBSLFU�WBMVF�PG�GFBUVSFT�JO�DPNQFUJOH�

QSPEVDUT

*U�TFFNT�UIBU�NBOZ�SFRVJSFNFOUT�XFSF�JNQMFNFOUFE�XJUI�UIF�PCKFDUJWF�PG
PVUQFSGPSNJOH�DPNQFUJUPST
�BT�SFGMFDUFE�JO�SPPU�DBVTF�OVNCFS��
���BOE���
)PXFWFS
�MPPLJOH�UPP�NVDI�BU�XIBU�DPNQFUJUPST�IBWF�PS�XIBU�NBZ�MPPL
OJDF�PO� B�QSPUPUZQF�PS�EFNP�NBZ�CSJOH� MFTT� WBMVF� UP� UIF�QSPEVDU� UIBO
FYQFDUFE��5IF�WBMVF�FTUJNBUJPOT�PG�UIF�DPNQFUJUPST��QSPEVDUT�NBZ�OFFE�UP
CF�JNQSPWFE�

*NQSPWF�FTUJNBUJPOT�PG�EFWFMPQNFOU�FGGPSU

3PPU�DBVTFT�OVNCFS���BOE����DPODFSO�PWFS��BOE�VOEFSFTUJNBUJPOT�PG�UIF
EFWFMPQNFOU�FGGPSU��3FTVMUT�GSPN�BO�FBSMJFS�TUVEZ�JOEJDBUF�UIBU�UIF�SFMFBTF
QMBO� JT� WFSZ� EFQFOEFOU� PO� BDDVSBUF� UJNF� FTUJNBUFT
� TJODF� UIF� FTUJNBUFT
BGGFDU� IPX� NBOZ� PG� UIF� SFRVJSFNFOUT� UIBU� BSF� TFMFDUFE� <��>�� 6OEFS�
FTUJNBUJPO�NBZ�SFTVMU� JO�BO�FYDFFEFE�EFBEMJOF�BOE�PWFS�FTUJNBUJPO�NBZ
FYDMVEF�WBMVBCMF�SFRVJSFNFOUT��*NQSPWJOH�UIJT�BSFB�NBZ�FOIBODF�SFMFBTF�
QMBOOJOH�BOE�SFRVJSFNFOUT�TFMFDUJPO�RVBMJUZ�
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��� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

�� %JTDVTTJPO

5IF� DBTF� TUVEZ� QBSUJDJQBOUT� GPVOE� UIF� POF�EBZ� FYFSDJTF� JOUFSFTUJOH� BOE
JOTUSVDUJWF�� 5IFZ� BMM� BHSFFE� UIBU� JU� XBT� WBMVBCMF� UP� SFBTTFTT� QSFWJPVT
SFMFBTFT� BOE�SFGMFDU�PO� UIF�EFDJTJPOT�NBEF�� *U�XBT�EVSJOH� UIF� SPPU�DBVTF
BOBMZTJT�UIBU�UIF�NPTU�MFBSOJOH�PDDVSSFE�TJODF�UIF�EJTDVTTJPOT�CFUXFFO�UIF
QBSUJDJQBOUT� XFSF� WFSZ� GSVJUGVM�� "� TFU� PG� JNQSPWFNFOU� JTTVFT� UP� CFBS� JO
NJOE� EVSJOH� SFRVJSFNFOUT� TFMFDUJPO�XBT� BTTFTTFE� BT� WBMVBCMF� GPS� GVUVSF
SFMFBTFT�

%FTQJUF� UIF� GBDU� UIBU� ��� PVU� PG� ��� SFRVJSFNFOUT� XFSF� BTTFTTFE� BT
CFMPOHJOH� UP� UIF� XSPOH� SFMFBTF
� UIFSF� XFSF� GFX� EFDJTJPOT� UIBU� XFSF
FTTFOUJBMMZ�XSPOH��,FFQJOH�JO�NJOE�UIF�LOPXMFEHF�BWBJMBCMF�BU�UIF�UJNF�PG
UIF� SFGFSFODF� SFMFBTF
� NPTU� SFMFBTF�QMBOOJOH� EFDJTJPOT� XFSF� DPSSFDU
� J�F�
NBSLFU� PQQPSUVOJUJFT� BOE� SJTLT� IBWF� UP� CF� UBLFO
� JODSFNFOUBM
EFWFMPQNFOU�JT�BQQMJFE�BOE�POMZ�B�MJNJUFE�BNPVOU�PG�UJNF�DBO�CF�BTTJHOFE
UP� SFRVJSFNFOUT� FMJDJUBUJPO� BOE� FWBMVBUJPO�� )PXFWFS
� OP� NBUUFS� IPX
TVDDFTTGVM� PSHBOJTBUJPO� PS� QSPEVDU
� UIFSF� BSF� BMXBZT� SPPN� GPS
JNQSPWFNFOUT�

5IFSF�BSF�B�OVNCFS�PG�WBMJEJUZ�JTTVFT�UP�DPOTJEFS�JO�UIF�DBTF�TUVEZ��'JSTU
PG�BMM
�UIF�EBUB�XBT�OPU�FYUSBDUFE�GSPN�B�SFQSFTFOUBUJWF�TBNQMF�CFDBVTF�UIF
SFMFBTFT� WBSJFE� JO� TJ[F�� 5IFSFGPSF� UIFSF� BSF� QSPCBCMZ� NBOZ� NPSF
SFRVJSFNFOUT� GSPN� UIF� MBSHFTU� SFMFBTF� UIBU� XPVME� CF� JOUFSFTUJOH� UP
DPOTJEFS�� 4JODF� UIF� EBUB� POMZ� JODMVEFE� SFRVJSFNFOUT� UIBU� XFSF
JNQMFNFOUFE�PS�QPTUQPOFE�BOE�OP�SFKFDUFE�SFRVJSFNFOUT
�UIFSF�XPVME�CF
NPSF�EFDJTJPOT�UP�DPOTJEFS�JO�B�NPSF�UIPSPVHI�FWBMVBUJPO�

5IF� DSJUFSJPO� UIBU� XBT� VTFE� UP� DBQUVSF� UIF� USVF� WBMVF� PG� UIF
SFRVJSFNFOUT� BQQFBSFE� UP� CF� TPNFXIBU� EJGGJDVMU� UP� VTF�� 4JODF� UIF
EFWFMPQNFOU� DPTU� XBT� LOPXO� JO� NPTU� DBTFT
� JU� XBT� EJGGJDVMU� GPS� UIF
QBSUJDJQBOUT�UP�DPODFOUSBUF�PO�UIF�DVTUPNFS�WBMVF�POMZ
�XJUIPVU�JNQMJDJUMZ
UBLJOH�UIF�DPTU�JOUP�BDDPVOU��*U�XBT�BMTP�EJGGJDVMU�UP
�JO�SFUSPTQFDU
�DPOTJEFS
UIF�SFGFSFODF�SFMFBTF�BOE�UIF�WBMVF�BU�UIBU�QBSUJDVMBS�UJNF�XJUIPVU�SFHBSE
PG�UIF�TJUVBUJPO�UPEBZ�

5IF� QSJPSJUJTBUJPO� JUTFMG� JT� BMTP� B� TPVSDF� PG� VODFSUBJOUZ�� XIFO� OPU
QFSGPSNFE� UIPSPVHIMZ
� UIF� CBS� DIBSU� NBZ� OPU� TIPX� UIF� BQQSPQSJBUF
SFRVJSFNFOUT� QSJPSJUJFT�� 4JODF� UIF� QSJPSJUJTBUJPO� JT� CBTFE� PO� TVCKFDUJWF
BTTFTTNFOUT
�JU�JT�IJHIMZ�EFQFOEFOU�PO�UIF�QFSTPOT�JOWPMWFE��/FWFSUIFMFTT

UIF� DPOTJTUFODZ� DIFDL� QSPWFE� UIBU� UIF� QSJPSJUJTBUJPO� XBT� QFSGPSNFE
DBSFGVMMZ�BOE�GFX�KVEHNFOU�FSSPST�XFSF�NBEF�<�
���>��
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"T� EJTDVTTFE� JO� <�>
� JU� JT� JNQPSUBOU� UP� DPOTJEFS� UIF� PSHBOJTBUJPO�T
TJUVBUJPO�� *G� UIFSF� BSF� VOGJOJTIFE� BDUJWJUJFT� PS� VOEFSMZJOH� DPOGMJDUT
� UIF
BUNPTQIFSF�NBZ�OPU�CF�BQQSPQSJBUF�GPS�EJTDVTTJOH�UIF�QSPKFDU�T�QSPCMFNT�
5IFO�UIF�QPTU�SFMFBTF�BOBMZTJT�NBZ�DBVTF�QBSUJDJQBOUT�UP�CMBNF�FBDI�PUIFS
JOTUFBE�PG�MFBSOJOH�GSPN�UIF�NJTUBLFT�

'JOBMMZ
� UIF� EFDJTJPO� DBUFHPSJFT� UIBU� FNFSHFE� EVSJOH� UIF� SPPU� DBVTF
BOBMZTJT�NBZ�OPU�SFGMFDU�UIF�UZQJDBM�LJOET�PG�EFDJTJPOT��"�EJGGFSFOU�TFU�PG
SFRVJSFNFOUT�XPVME�QSPCBCMZ� HFOFSBUF� B�EJGGFSFOU� TFU� PG� DBUFHPSJFT
� BOE
UIFSFGPSF�UIFTF�TIBMM�OPU�CF�VTFE�CZ�UIFNTFMWFT��*U�JT�BMTP�QPTTJCMF�UIBU�UIF
DBUFHPSJFT� BSF� GPSNVMBUFE� WBHVFMZ� PS� JODPSSFDUMZ
� TP� UIBU� UIFJS
JOUFSQSFUBUJPOT�EJGGFS�

5IF� QSFTFOUFE� JNQSPWFNFOU� BSFBT� BSF� TQFDJGJD� UP� UIF� QBSUJDVMBS� DBTF
TUVEZ�PSHBOJTBUJPO�BOE�OFFE�UP�CF�FYBNJOFE�JO�GVSUIFS�EFUBJM�UP�QPJOU�PVU
UIF� FYBDU� NFBTVSFT� UP� UBLF�� )PXFWFS
� UIF� QBSUJDJQBOUT� TUBUF� UIBU� UIF
FYFSDJTF�JUTFMG
�JNQPTJOH�UIPVHIU�BOE�SFGMFDUJPO
�NBZ�CF�NPSF�GSVJUGVM�UIBO
UIF�QBSUJDVMBS�JNQSPWFNFOU�QSPQPTBMT�

�� $PODMVTJPOT

5IF�QSFTFOUFE�NFUIPE�GPS�QPTU�SFMFBTF�BOBMZTJT�PG�SFRVJSFNFOUT�TFMFDUJPO
RVBMJUZ
� DBMMFE� 1"34&2
� XBT� UFTUFE� JO� B� DBTF� TUVEZ� XIFSF� DBOEJEBUF
SFRVJSFNFOUT�GPS�B�QSFWJPVT�SFMFBTF�XFSF�FWBMVBUFE�JO�SFUSPTQFDU��5IF�DBTF
TUVEZ� EFNPOTUSBUFE� UIF� GFBTJCJMJUZ� PG� UIF�NFUIPE� JO� UIF� DPOUFYU� PG� UIF
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FYQMBJOT�UIF�TZTUFN�T�DPNQPOFOUT�BOE�UIFJS�GVODUJPOT��)FODF
�")1�UBLFT
UIF�XIPMF�TZTUFN�JOUP�BDDPVOU�EVSJOH�EFDJTJPO�NBLJOH�TJODF�JU�QSJPSJUJTFT
UIF�DPNQPOFOUT�PO�FBDI�MFWFM�JO�UIF�IJFSBSDIZ�<��>�

,BSMTTPO� FU� BM�� <��>� QFSGPSNFE� BO� FWBMVBUJPO� PG� TJY� EJGGFSFOU
QSJPSJUJTBUJPO�UFDIOJRVFT�CBTFE�PO�QBJS�XJTF�DPNQBSJTPOT
�JODMVEJOH�")1�
5IF� BVUIPST� DPODMVEFE� UIBU� ")1� XBT� UIF� NPTU� QSPNJTJOH� BQQSPBDI
CFDBVTF� JU� JT� CBTFE� PO� B� SBUJP� TDBMF
� JT� GBVMU� UPMFSBOU
� BOE� JODMVEFT� B
DPOTJTUFODZ� DIFDL�� ")1�XBT� UIF� POMZ� UFDIOJRVF� JO� UIF� FWBMVBUJPO� UIBU
TBUJTGJFE�BMM�UIFTF�DSJUFSJB��'VSUIFSNPSF
�JU�JODMVEFT�B�QSJPSJUZ�EJTUBODF
�J�F�
B�SBUJP�TDBMF
�XIJMF�UIF�PUIFS�BQQSPBDIFT�POMZ�QSPWJEFE�UIF�QSFGFSSFE�PSEFS�
)PXFWFS
� CFDBVTF� PG� UIF� SJHPVS� PG� UIF� UFDIOJRVF
� JU� XBT� BMTP� UIF� NPTU
UJNF�DPOTVNJOH�POF�JO�UIF�JOWFTUJHBUJPO�
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4JODF� UIF� NBKPS� EJTBEWBOUBHF� PG� ")1� JT� UIF� UJNF� DPOTVNQUJPO� GPS
MBSHF�QSPCMFNT
�EJGGFSFOU�JOWFTUJHBUJPOT�IBWF�CFFO�QFSGPSNFE�JO�PSEFS�UP
EFDSFBTF�UIF�OVNCFS�PG�DPNQBSJTPOT
�BOE�UIVT�UIF�UJNF�OFFEFE�<�
���>�
5IF�SFTVMUT�PG�UIFTF�IBWF�CFFO�UIBU�JU�JT�QPTTJCMF�UP�SFEVDF�UIF�OVNCFS�PG
DPNQBSJTPOT� XJUI� BT� NVDI� BT� ��� �� <�>�� )PXFWFS
� XIFO� SFEVDJOH� UIF
OVNCFS�PG�DPNQBSJTPOT
�UIF�OVNCFS�PG�DPNQBSJTPOT�UIBU�BSF�SFEVOEBOU�JT
BMTP� SFEVDFE
� BOE� IFODF� UIF� QPTTJCJMJUZ� UP� JEFOUJGZ� JODPOTJTUFOU
KVEHFNFOUT�<��>�

��� 1MBOOJOH�(BNF�	1(


*O� UIF� MBTU� ZFBST
� UIFSF� IBWF�CFFO� BO� JODSFBTFE�VTF� BOE� JOUFSFTU� JO� BHJMF
NFUIPEPMPHJFT
�TVDI�BT�&YUSFNF�1SPHSBNNJOH�	91
��"HJMF�NFUIPEPMPHJFT
BSF�CBTFE�PO�TUSFBNMJOFE�QSPDFTTFT
�BUUFNQUJOH�UP�SFEVDF�PWFSIFBE�TVDI�BT
VOOFDFTTBSZ�EPDVNFOUBUJPO��5IF�JOUFSFTU�BOE�VTF�PG�BHJMF�NFUIPEPMPHJFT
IBWF�CFFO�CPUI�GSPN�JOEVTUSZ�BOE�BDBEFNJB��5PN�%F�.BSDP�IBT�BMJHOFE
UP� UIJT� JOUFSFTU� BOE� IBWF� FYQSFTTFE� UIBU� i91� JT� UIF� NPTU� JNQPSUBOU
NPWFNFOU�JO�PVS�GJFME�UPEBZw�<�>��

91�JT�DPNQPTFE�PG����GVOEBNFOUBM�QSBDUJDFT�BOE�UIF�1MBOOJOH�(BNF
	1(
�JT�POF�PG�UIFN��'PS�UIF�QVSQPTF�PG�UIJT�FYQFSJNFOU�XF�IBWF�JTPMBUFE
1(�EFTQJUF�UIBU�UIF�QSBDUJDFT�BGGFDU�FBDI�PUIFS�BDDPSEJOH�UP�<�>��

1(�JT�VTFE�JO�QMBOOJOH�BOE�EFDJEJOH�XIBU�UP�EFWFMPQ�JO�B�91�QSPKFDU�
*O�1(
�SFRVJSFNFOUT�	XSJUUFO�PO�TP�DBMMFE�4UPSZ�$BSET
�BSF�FMJDJUFE�GSPN
UIF�DVTUPNFS��8IFO�UIF�SFRVJSFNFOUT�BSF�FMJDJUFE
�UIFZ�BSF�QSJPSJUJTFE�CZ
UIF� DVTUPNFS� JOUP� UISFF� EJGGFSFOU� QJMFT�� 	�
� UIPTF� XJUIPVU� XIJDI� UIF
TZTUFN� XJMM� OPU� GVODUJPO
� 	�
� UIPTF� UIBU� BSF� MFTT� FTTFOUJBM� CVU� QSPWJEF
TJHOJGJDBOU�CVTJOFTT�WBMVF
�BOE�	�
�UIPTF�UIBU�XPVME�CF�OJDF�UP�IBWF�<�>�

"U� UIF� TBNF� UJNF
� UIF� EFWFMPQFST� TPSU� UIF� SFRVJSFNFOUT� CZ� SJTL� JOUP
UISFF�QJMFT��	�
�UIPTF�UIBU�UIFZ�DBO�FTUJNBUF�QSFDJTFMZ
�	�
�UIPTF�UIBU�UIFZ
DBO� FTUJNBUF� SFBTPOBCMZ�XFMM
� BOE� 	�
� UIPTF� UIFZ� DBOOPU� FTUJNBUF� BU� BMM�
'VSUIFS
� UIF� EFWFMPQFST� FTUJNBUF� UIF� UJNF� SFRVJSFE� UP� JNQMFNFOU� FBDI
SFRVJSFNFOU��

#BTFE� PO� UIF� UJNF�FTUJNBUFT
� PS� CZ� DIPPTJOH� UIF� DBSET� BOE� UIFO
DBMDVMBUJOH� UIF� SFMFBTF� EBUF
� UIF� DVTUPNFST� QSJPSJUJTF� UIF� SFRVJSFNFOUT
XJUIJO� UIF� QJMFT� BOE� UIFO� EFDJEF� XIJDI� SFRVJSFNFOUT� UIBU� TIPVME� CF
QMBOOFE�GPS�UIF�OFYU�SFMFBTF�<��>��

5IF�SFTVMU�PG�UIJT�FBTZ�BOE�TUSBJHIUGPSXBSE�UFDIOJRVF�JT�B�TPSUFE�WFDUPS
PG� SFRVJSFNFOUT��5IJT�NFBOT� UIBU� UIF� SFRVJSFNFOUT� BSF� SFQSFTFOUFE� BT� B
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SBOLJOH�PO�BO�PSEJOBM�TDBMF�XJUIPVU�UIF�QPTTJCJMJUZ�UP�TFF�IPX�NVDI�NPSF
JNQPSUBOU�POF�SFRVJSFNFOU�JT�UIBO�BOPUIFS�

��� $PTU�7BMVF�5SBEF�0GG

8IFO�QSJPSJUJTJOH�SFRVJSFNFOUT
� JU� JT�PGUFO�OPU�FOPVHI�UP� KVTU�QSJPSJUJTF
IPX� NVDI� WBMVF� UIF� SFRVJSFNFOU� IBT� UP� UIF� DVTUPNFST�� 0GUFO� PUIFS
GBDUPST�TVDI�BT�SJTL
�UJNF
�DPTU�BOE�SFRVJSFNFOUT�JOUFSEFQFOEFODJFT�TIPVME
CF� DPOTJEFSFE� CFGPSF�EFDJEJOH� JG� B� SFRVJSFNFOU� TIPVME� CF� JNQMFNFOUFE
EJSFDUMZ
� MBUFS
� PS�OPU� BU� BMM�� 'PS� FYBNQMF
� JG� B�IJHI�QSJPSJUZ� SFRVJSFNFOU
XPVME�DPTU�B�GPSUVOF
�JU�NJHIU�OPU�CF�BT�JNQPSUBOU�GPS�UIF�DVTUPNFS�BT�UIF
DVTUPNFS�GJSTU�UIPVHIU�<��>��5IJT�NFBOT�UIBU�JU�JT�JNQPSUBOU�UP�GJOE�UIPTF
SFRVJSFNFOUT�UIBU�QSPWJEF�NVDI�WBMVF�GPS�UIF�DVTUPNFST�BU�UIF�TBNF�UJNF
BT�UIFZ�DPTU�BT�MJUUMF�BT�QPTTJCMF��0S�BT�8JFHFST�QVUT�JU��i1SJPSJUJTBUJPO�NFBOT
CBMBODJOH� UIF� CVTJOFTT� CFOFGJU� PG� FBDI� SFRVJSFNFOU� BHBJOTU� JUT� DPTU� BOE� BOZ
JNQMJDBUJPOT�JU�IBT�GPS�UIF�BSDIJUFDUVSBM�GPVOEBUJPO�BOE�GVUVSF�FWPMVUJPO�PG�UIF
QSPEVDUw�<��>��

,BSMTTPO�BOE�3ZBO�<�>�VTF�")1�BT�BO�BQQSPBDI�GPS�QSJPSJUJTJOH�CPUI
7BMVF�BOE�$PTU�JO�PSEFS�UP�JNQMFNFOU�UIPTF�SFRVJSFNFOUT�UIBU�HJWF�NPTU
WBMVF�GPS�UIF�NPOFZ��5IF�EBUB�DBO�CF�GVSUIFS�VTFE�UP�QSPWJEF�HSBQIT�UP
WJTVBMJTF�UIF�7BMVF�$PTU�SBUJP�CFUXFFO�UIF�SFRVJSFNFOUT�

*O�1(
�B�TJNJMBS�BQQSPBDI�JT�UBLFO�XIFO�SFRVJSFNFOUT�BSF�QSJPSJUJTFE
CBTFE� PO� CPUI� DVTUPNFS� WBMVF� BOE� JNQMFNFOUBUJPO� FGGPSU�� 5IF
JOGPSNBUJPO�UIBU�DPVME�CF�FYUSBDUFE�GSPN�1(�TIPVME�IFODF�CF�QPTTJCMF�UP
VTF�JO�UIF�TBNF�XBZ�BT�JU�XBT�VTFE�JO�<�>�XJUI�UIF�EJGGFSFODF�UIBU�UIF�SFTVMU
GSPN�1(�JT�CBTFE�PO�BO�PSEJOBM�TDBMF�JOTUFBE�PG�B�SBUJP�TDBMF�

�� &YQFSJNFOU�%FTJHO

5IJT�TFDUJPO�EFTDSJCFT�UIF�FYQFSJNFOU�BQQSPBDI�BOE�FYFDVUJPO�BT�XFMM�BT
UIF�BOBMZTJT�QFSGPSNFE�CZ�UIF�SFTFBSDIFST��'JOBMMZ
�JU� JT�DPODMVEFE�XJUI�B
OVNCFS�PG�WBMJEJUZ�JTTVFT�

��� &YQFSJNFOU�"QQSPBDI

5IF� FYQFSJNFOU� XBT� DBSSJFE� PVU� XJUI� B� SFQFBUFE� NFBTVSFT� EFTJHO
� VTJOH
DPVOUFS�CBMBODJOH� <��
� ��>�� 5IF� ��� TVCKFDUT� JO� UIF� DPOWFOJFOU� TBNQMF
JODMVEFE� ��� 1I�%�� 4UVEFOUT� JO� UIFJS� GJSTU� PS� TFDPOE� ZFBS
� BOE� POF
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QSPGFTTPS�� 5IF� FYQFSJNFOU� XBT� DBSSJFE� PVU� EVSJOH� B� POF�EBZ� TFTTJPO

XIJDI�JODMVEFE�BO�JOUSPEVDUJPO�UP�UIF�UBTL
�UIF�FYQFSJNFOU�JUTFMG
�B�QPTU�
UFTU
� BOE� GJOBMMZ� B� DPODMVEJOH� EJTDVTTJPO� PG� UIF� FYQFSJNFOU
JNQMFNFOUBUJPO�� *O� BEEJUJPO
� CFGPSF� UIF� FYQFSJNFOU� B� QSF�UFTU� XBT
QFSGPSNFE
�BOE�B�GFX�XFFLT�BGUFS�UIF�FYQFSJNFOU�B�TFDPOE�QPTU�UFTU�XBT
DPOEVDUFE�

5IF� UXP� SFRVJSFNFOUT� QSJPSJUJTBUJPO� UFDIOJRVFT� EFTDSJCFE� BCPWF
	4FDUJPO���
�XFSF�VTFE�BT�JOQVU�UP�UIF�FYQFSJNFOU
�CVU�XFSF�NPEJGJFE�JO
PSEFS� UP� CF� GVSUIFS� DPNQBSBCMF�� 5IF� TZTUFN� BTQFDU� PG� ")1� XBT� OPU
DPOTJEFSFE
� BOE� UIVT� UIFSF� JT� POMZ� POF� MFWFM� PG� UIF� IJFSBSDIZ� JO� UIJT
JOWFTUJHBUJPO��<��>

*O� 1(
� UIF� QJMFT� XFSF� MBCFMMFE� BDDPSEJOH� UP� 7BMVF� BOE� 1SJDF�� 	�

/FDFTTBSZ
�	�
�"EET�UP�UIF�WBMVF�BOE�	�
�6OOFDFTTBSZ
�BOE�	�
�7FSZ�IJHI
QSJDF
�	�
�3FBTPOBCMF�QSJDF�BOE�	�
�-PX�QSJDF
�SFTQFDUJWFMZ��*O�QSBDUJDF
�1(
JT� QFSGPSNFE� CZ� B� DVTUPNFS� SFQSFTFOUBUJWF� BOE� B� EFWFMPQFS
� CVU� JO� UIJT
FYQFSJNFOU�FBDI�TVCKFDU�IBE�UP�QMBZ�CPUI�SPMFT�

������3FTFBSDI�)ZQPUIFTFT��5IF� HPBM� PG� UIF� FYQFSJNFOU� JT� UP� DPNQBSF
UXP�QSJPSJUJTBUJPO�UFDIOJRVFT�BOE�UP�UFTU�UIF�GPMMPXJOH�IZQPUIFTFT�

�� 5IF� BWFSBHF� UJNF� UP� DPODMVEF� UIF� QSJPSJUJTBUJPOT� JT� MBSHFS� XIFO
VTJOH�")1��

�� 5IF�FBTF�PG�VTF�JT�DPOTJEFSFE�IJHIFS�GPS�1(�

�� ")1�SFGMFDUT�UIF�TVCKFDUT��WJFXT�NPSF�BDDVSBUFMZ�

5IF� PCKFDUJWF� EFQFOEFOU� WBSJBCMF� BWFSBHF� UJNF� UP� DPODMVEF� UIF
QSJPSJUJTBUJPOT�XBT�DBQUVSFE�CZ�NFBTVSJOH�FBDI�TVCKFDU�T�UJNF�UP�DPODMVEF
UIF�UBTLT��5IF�TVCKFDUJWF�EFQFOEFOU�WBSJBCMFT�FBTF�PG�VTF�BOE�SFGMFDUJOH�UIF
TVCKFDUT��WJFXT�XFSF�DBQUVSFE�CZ�RVFTUJPOOBJSFT�BGUFS�UIF�FYQFSJNFOU��

������1JMPU�&YQFSJNFOU��"� QJMPU� FYQFSJNFOU� XBT� QFSGPSNFE� CFGPSF� UIF
NBJO� TUVEZ� UP� FWBMVBUF� UIF� EFTJHO�� 4JY� DPMMFBHVFT� QBSUJDJQBUFE� BOE� UIFZ
QSJPSJUJTFE� UFO� GFBUVSFT� FBDI
� XJUI� CPUI� UFDIOJRVFT�� "GUFS� UIJT� QJMPU
FYQFSJNFOU
�JU�XBT�DPODMVEFE�UIBU�UIF�FYQFSJNFOU�TIPVME�CF�FYUFOEFE�UP��
BOE� ��� GFBUVSFT� JO� PSEFS� UP� DBQUVSF� UIF� EJGGFSFODF� EFQFOEJOH� PO� UIF
OVNCFS�PG�GBDUPST�UP�QSJPSJUJTF��"OPUIFS�DIBOHF�XBT�UP�MFU�UIF�TVCKFDUT�VTF
UIF�UFDIOJRVFT�BOE�DSJUFSJB� JO�EJGGFSFOU�PSEFST�UP�FMJNJOBUF�PSEFS�FGGFDUT�
'VSUIFS
� DIBOHFT� UP� UIF� ")1� TIFFUT� JODMVEFE� UP� SFNPWF� UIF� TDBMF� BOE
JOTUFBE�VTF�UIF�iNPSF�UIBOw�BOE�iMFTT�UIBOw�TJHOT�TP�UIBU�UIF�QBSUJDJQBOUT
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XPVME�OPU�GPDVT�PO�UIF�OVNCFST
�BOE�UP�BSSBOHF�UIF�QBJST�SBOEPNMZ�PO
FBDI�TIFFU�

������1SF�5FTU��#FGPSF�UIF�TFTTJPO
�UIF�TVCKFDUT�XFSF�FYQPTFE�UP�B�QSF�UFTU
JO�PSEFS�UP�HFU�B�GPVOEBUJPO�GPS�TBNQMJOH��"�RVFTUJPOOBJSF�XBT�TFOU�PVU�CZ
F�NBJM� JO�PSEFS� UP�DBQUVSF� UIF�LOPXMFEHF�BCPVU�NPCJMF�QIPOFT�BOE�UIF
TVCKFDUT��LOPXMFEHF�BOE�PQJOJPO�PG�UIF�UXP�QSJPSJUJTBUJPO�UFDIOJRVFT��5IF
QSF�UFTU�XBT�VTFE�UP�EJWJEF�UIF�TVCKFDUT�CZ�SBOEPN�JOUP�UXP�HSPVQT�XJUI
BT�TJNJMBS�DIBSBDUFSJTUJDT�BT�QPTTJCMF�

"OPUIFS� PCKFDUJWF� XJUI� UIF� QSF�UFTU� XBT� UP� JOWFTUJHBUF� IPX� XFMM� UIF
TVCKFDUT�DPVME�BQQSFIFOE�UIF�QSJDF�PG�NPCJMF�QIPOF�GFBUVSFT��/JOF�PG�UIF
���TVCKFDUT�TUBUFE�UIBU�UIFZ�DPOTJEFS�CVZJOH�B�OFX�NPCJMF�QIPOF�BU�MFBTU
FWFSZ�TFDPOE�ZFBS
�BOE�UIFSFGPSF�XF�CFMJFWF�UIBU�UIFJS�LOPXMFEHF�PG�NPCJMF
QIPOF�QSJDFT�JT�GBJSMZ�HPPE��

������&YQFSJNFOU�&YFDVUJPO��5IF� EPNBJO� JO� UIJT� FYQFSJNFOU� XBT
NPCJMF� QIPOFT� BOE� BDDPSEJOH� UP� UIF� QSF�UFTU
� BMM� TVCKFDUT� XFSF� GBNJMJBS
XJUI�UIJT�DPOUFYU��5IF�GBDUPST�UP�QSJPSJUJTF�XFSF�NPCJMF�QIPOF�GFBUVSFT
�GPS
FYBNQMF� 4.4
� (BNFT
� 8"1
� $BMFOEBS
� FUD�� *O� UIJT� FYQFSJNFOU
� UIF
QSJPSJUJTBUJPO� DSJUFSJB� XFSF� 7BMVF� GPS� NF
� XIJDI� DPSSFTQPOET� UP� IPX
JNQPSUBOU�BOE�JOUFSFTUJOH�UIF�TVCKFDU�GJOE�UIF�GFBUVSF
�BOE�"EEFE�QSJDF�PO
UIF�QIPOF
�XIJDI�JT�BO�FTUJNBUJPO�PG�IPX�NVDI�UIF�GFBUVSF�NJHIU�BEE�UP
UIF� BDUVBM� NPCJMF� QIPOF� QSJDF�� /PUF� UIBU� UIJT� JT� OPU� UIF� TBNF� BT
EFWFMPQNFOU�DPTU
�XIJDI�XPVME�CF�EJGGJDVMU�GPS�MBZNFO�UP�FTUJNBUF��

5IF�7BMVF�DSJUFSJPO�IBT�QSPCBCMZ�CFFO�SFHBSEFE�CZ�NPTU�PG�UIF�TVCKFDUT
XIFO�CVZJOH�PS�DPOTJEFSJOH�CVZJOH�B�NPCJMF�QIPOF��5IF�1SJDF�DSJUFSJPO
NBZ� BMTP� CF� BDDPVOUFE� GPS� TJODF� DPOTJEFSJOH� CVZJOH� BOE� DPNQBSJOH
NPCJMF�QIPOFT�HJWFT� B� DMVF�PG�IPX�NVDI� UIF� GFBUVSFT� BEE� UP� UIF�QSJDF�
5IVT
�UIFSF�JT�B�USBEF�PGG�CFUXFFO�7BMVF�BOE�1SJDF�XIFO�CVZJOH�B�NPCJMF
QIPOF�

0OF� JOUFOUJPO� PG� UIF� FYQFSJNFOU� XBT� UP� JOWFTUJHBUF� JG� B� EJGGFSFOU
OVNCFS�PG�SFRVJSFNFOUT�XPVME�BGGFDU�UIF�DIPJDF�PG�QSFGFSSFE�UFDIOJRVF�
5IFSFGPSF
�IBMG�PG�UIF�TVCKFDUT�XFSF�BTLFE�UP�QSJPSJUJTF���GFBUVSFT
�XIJMF�UIF
PUIFS�IBMG�QSJPSJUJTFE����GFBUVSFT��"OPUIFS�JOUFOUJPO�XBT�UP�JOWFTUJHBUF�JG
UIF�PSEFS� JO�XIJDI� UIF� UFDIOJRVFT�XFSF�VTFE�XPVME�BGGFDU� UIF�DIPJDF�PG
QSFGFSSFE�UFDIOJRVF��5IFSFGPSF
�IBMG�PG�UIF�TVCKFDUT�TUBSUFE�XJUI�")1�BOE
IBMG� TUBSUFE� XJUI� 1(�� 5IF� PSEFS� PG� UIF� 7BMVF� BOE� 1SJDF� XBT� BMTP
EJTUSJCVUFE�XJUIJO�UIF�HSPVQT�JO�PSEFS�UP�FMJNJOBUF�PSEFS�FGGFDUT��
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5IF�FYQFSJNFOU�XBT�DPOEVDUFE�JO�B�DMBTTSPPN�XJUI�UIF�TVCKFDUT�TQSFBE
PVU�� &BDI� TVCKFDU� XBT� HJWFO� BO� FYQFSJNFOU� LJU� DPOTJTUJOH� PG� UIF� ")1
TIFFUT�BOE�UIF�1(�DBSET�

'PS�")1
�POF�TIFFU�QFS�DSJUFSJPO�BOE�QFSTPO�IBE�CFFO�QSFQBSFE
�XJUI
BMM� QPTTJCMF� QBJS�XJTF� DPNCJOBUJPOT� PG� UIF� GFBUVSFT� UP� DPNQBSF�� 'PS� UIF
QVSQPTF�PG�FMJNJOBUJOH�PSEFS�FGGFDUT
�UIF�PSEFS�PG�UIF�QBJST�XBT�SBOEPNMZ
EJTUSJCVUFE�TP�FWFSZ�TVCKFDU�HPU�EJGGFSFOU�PSEFS�PG�UIF�DPNQBSJTPOT��8JUI
��� GFBUVSFT� UP� DPNQBSF
� UIFSF� XBT� ��	����
��� �� ���� QBJS�XJTF
DPNQBSJTPOT�GPS�7BMVF�BOE�1SJDF
�SFTQFDUJWFMZ��8JUI���GFBUVSFT
�UIFSF�XBT
�	���
��������QBJS�XJTF�DPNQBSJTPOT�GPS�CPUI�7BMVF�BOE�1SJDF��*O�CFUXFFO
FBDI� QBJS� JO� UIF� TIFFUT� UIFSF� XBT� B� TDBMF� XIFSF� UIF� EJGGFSFODF� PG� UIF
SFRVJSFNFOUT��7BMVF�PS�1SJDF�XBT�DJSDMFE
�TFF�'JHVSF����*O�PSEFS�UP�CF�BCMF
UP� USZ� EJGGFSFOU� TDBMFT
� OP� TDBMF� OVNCFST� XFSF� XSJUUFO� PO� UIF� TIFFUT�
*OTUFBE
� B� TDBMF� XJUI� �� EJGGFSFOU� iNPSF� UIBOw
� iFRVBMw� BOE� iMFTT� UIBOw
TZNCPMT�XBT�VTFE��5IF�GVSUIFS�UP�UIF�MFGU�B�TZNCPM�XBT�DJSDMFE
�UIF�NPSF
WBMVBCMF� 	PS� FYQFOTJWF
� XBT� UIF� MFGU� GFBUVSF� UIBO� UIF� SJHIU� POF�� *G� UIF
GFBUVSFT� XFSF� FRVBMMZ� WBMVBCMF� 	PS� FYQFOTJWF
� UIF� iFRVBMw� TZNCPM� XBT
DJSDMFE��

'PS�1(
�UIF�TVCKFDUT�XFSF�HJWFO�UXP�TFUT�PG�DBSET�	POF�GPS�7BMVF�BOE�POF
GPS�1SJDF
�XJUI�POF�NPCJMF�QIPOF�GFBUVSF�XSJUUFO�PO�FBDI��5IF�DBSET�XFSF
TPSUFE� JOUP� UISFF� QJMFT
� TFQBSBUFMZ� GPS� UIF�7BMVF� DSJUFSJPO� BOE� UIF� 1SJDF
DSJUFSJPO
�TFF�'JHVSF����5IF�QJMFT�SFQSFTFOU�	�
�/FDFTTBSZ
�	�
�"EET�UP�UIF

Which of the two features are most valuable to you?
Alarm <<<<   <<<   <<   <  =  >   >>   >>>   >>>> Timer
WAP <<<<   <<<   <<   <  =  >   >>   >>>   >>>>  SMS

'JHVSF��� &YBNQMF�PG�")1�TIFFU

 3 1 2 

3 1 2 

SMS WAP 
Games 

WAP Timer
MMS 

'JHVSF��� &YBNQMF�PG�1(�DBSET



���&YQFSJNFOU�%FTJHO

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ���

WBMVF� BOE� 	�
� 6OOFDFTTBSZ
� GPS� UIF� 7BMVF� DSJUFSJPO
� BOE� 	�
� 7FSZ� IJHI
QSJDF
�	�
�3FBTPOBCMF�QSJDF�BOE�	�
�-PX�QSJDF
�GPS�UIF�1SJDF�DSJUFSJPO��

8JUIJO� UIF� QJMFT
� UIF� DBSET� XFSF� UIFO� BSSBOHFE� TP� UIBU� UIF� NPTU
WBMVBCMF�	PS�FYQFOTJWF
�POF�JT�BU�UIF�UPQ�PG�UIF�QJMF�BOE�UIF�MFTT�WBMVBCMF
	PS�FYQFOTJWF
�BSF�QVU�VOEFSOFBUI��5IFO�UIF�UISFF�QJMFT�XFSF�QVU�UPHFUIFS
BOE�OVNCFSFE�GSPN���UP���BOE���UP����TP�UIBU�B�TJOHMF�MJTU�PG�QSJPSJUJTFE

GFBUVSFT�XBT�DPOTUSVDUFE�GPS�FBDI�DSJUFSJPO��

5IF�TVCKFDUT�XFSF�HJWFO�BQQSPYJNBUFMZ���IPVST�UP�DPODMVEF�UIF�UBTLT

XIJDI�XBT�FOPVHI�UJNF�UP�BWPJE�UJNF�QSFTTVSF��%VSJOH�UIF�FYQFSJNFOU


UIF� TVCKFDUT� XFSF� JOTUSVDUFE� UP� OPUF� UIF� UJNF�DPOTVNQUJPO� GPS� FBDI
QSJPSJUJTBUJPO��'VSUIFS
�UIF�TVCKFDUT�IBE�UIF�QPTTJCJMJUZ�UP�BTL�RVFTUJPOT�PG
DMBSJGJDBUJPO�

������1PTU�5FTU����5IF� TVCKFDUT� IBOEFE� JO� UIFJS� FYQFSJNFOU� LJU� BGUFS
GJOJTIJOH� UIF� UBTLT� BOE�XFSF� UIFO�BTLFE� UP� GJMM�PVU�B�QPTU�UFTU��5IJT�XBT
NBEF�JO�PSEFS�UP�DBQUVSF�UIF�TVCKFDUT��PQJOJPOT�SJHIU�BGUFS�UIF�FYQFSJNFOU�
5IF�UFTU�JODMVEFE�UIF�RVFTUJPOT�CFMPX
�BT�XFMM�BT�TPNF�PQUJPOBM�RVFTUJPOT

DBQUVSJOH� UIF� PQJOJPOT� BCPVU� UIF� UFDIOJRVFT� BOE� UIF� FYQFSJNFOU� BT� B
XIPMF��5IF�RVFTUJPOT�XFSF�BOTXFSFE�CZ�DJSDMJOH�POF�PG�UIF�TZNCPMT�iNPSF
UIBOw
�iFRVBMw�PS�iMFTT�UIBOw�

�� 8IJDI�UFDIOJRVF�EJE�ZPV�GJOE�FBTJFTU�UP�VTF 

�� 8IJDI�UFDIOJRVF�EP�ZPV�UIJOL�HJWFT�UIF�NPTU�BDDVSBUF�SFTVMU 

�� 8IJDI� UFDIOJRVF� EP� ZPV� UIJOL� JT� NPTU� TFOTJUJWF� UP� KVEHFNFOUBM
FSSPST 

������1PTU�5FTU����"GUFS� DPNQMFUJOH� UIF� BOBMZTJT
� UIF� TVCKFDUT�XFSF
� JO� B
TFDPOE�QPTU�UFTU
� BTLFE� UP� TUBUF�XIJDI� UFDIOJRVF� UIFZ� UIPVHIU� HBWF� UIF
NPTU�BDDVSBUF�SFTVMU��5IFZ�XFSF�TFOU�UXP�TIFFUT�	POF�GPS�7BMVF�BOE�POF�GPS

1SJDF
� XJUI� UXP� EJGGFSFOU� MJTUT� PG� GFBUVSFT
� DPSSFTQPOEJOH� UP� UIF� SFTVMUT
GSPN�1(�BOE�")1�QSJPSJUJTBUJPO��5IF�QPTU�UFTU�XBT�EFTJHOFE�BT�B�CMJOE�
UFTU
� UIVT� UIF� TVCKFDUT� EJE� OPU� LOPX� XIJDI� MJTU� DPSSFTQPOEFE� UP� XIJDI
UFDIOJRVF
�CVU�XFSF�BTLFE�UP�TFMFDU�UIF�MJTU�UIBU�UIFZ�GFMU�BHSFFE�UIF�CFTU

XJUI� UIFJS� WJFXT�� 5IF� SBUJP� TDBMF� GSPN� ")1� XBT� OPU� UBLFO� JOUP
DPOTJEFSBUJPO
�BOE�OFJUIFS�XBT� UIF�QJMF�EJTUSJCVUJPO� GSPN�1(��5IJT�XBT
OFDFTTBSZ�JO�PSEFS�UP�HFU�DPNQBSBCMF�MJTUT�



4JNQMF�*T�#FUUFS ��"O�&YQFSJNFOU�PO�3FRVJSFNFOUT�1SJPSJUJTBUJPO

��� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

��� "OBMZTJT

5IF� BOBMZTJT� PG� UIF� FYQFSJNFOU� XBT� EJWJEFE� CFUXFFO� UXP� JOEFQFOEFOU
SFTFBSDIFST
�JO�PSEFS�UP�TBWF�UJNF�BOE�UP�QFSGPSN�TQPU�DIFDLT�JO�PSEFS�UP
GVSUIFS� JNQSPWF� WBMJEJUZ�� 5IF� BOBMZTJT� XBT� QFSGPSNFE� XJUI� .JDSPTPGU
&YDFM5.�BOE�UIF�DPNQVUJOH�UPPM�."5-"#5.�

5XP� EJGGFSFOU� TDBMFT�XFSF� USJFE� GPS� UIF� ")1� BOBMZTJT�� �_�� BOE� �_��
"DDPSEJOH� UP�;IBOH�<��>� UIF� TDBMF��_�� JT�CFUUFS� UIBO��_��BU�FYQSFTTJOH
IVNBO�WJFXT�BOE�UIFSFGPSF�UIF� TDBMF��_��XBT�VTFE�XIFO�DPNQJMJOH� UIF
QSJPSJUJTBUJPO�SBOLJOH�MJTUT��)PXFWFS
�JO�TFDUJPO�����XF�QSFTFOU�DPOTJTUFODZ
SBUJPT�GPS�CPUI�TDBMFT��

'VSUIFSNPSF
� 4BBUZ� <��>� IBT� DBMDVMBUFE� SBOEPN� JOEJDFT� 	3*
� UIBU� BSF
VTFE� JO� UIF� DBMDVMBUJPO� PG� UIF� DPOTJTUFODZ� SBUJPT�� 6OGPSUVOBUFMZ
� UIJT
DBMDVMBUJPO� POMZ� JODMVEFT� ��� GBDUPST� XIJMF� UIJT� FYQFSJNFOU� JODMVEFE� BT
NBOZ�BT����GBDUPST��)PXFWFS
�UIF�3*�TDBMF�XBT�FYUSBQPMBUFE�BOE�UIF�3*�GPS
���GBDUPST�XBT�TFU�UP������

��� 7BMJEJUZ�

5IF�FYQFSJNFOUBM�EFTJHO�JOWPMWFT�TPNF�UISFBUT�UP�WBMJEJUZ
�XIJDI�XF�IBWF
USJFE�UP�QSFWFOU��6TJOH�UIF�DPVOUFS�CBMBODJOH�EFTJHO
�UIF�PSEFS�FGGFDUT�IBWF
CFFO�CBMBODFE�PVU�TJODF�UIF�TVCKFDUT�XFSF�SBOEPNMZ�HJWFO�EJGGFSFOU�PSEFST
UP�QFSGPSN� UIF� UFDIOJRVFT� BOE�VTJOH� UIF� DSJUFSJB��5IFSFGPSF
�XF�CFMJFWF
UIBU�UIF�PSEFS�PG�UIF�UFDIOJRVFT�BOE�DSJUFSJPO�XJMM�OPU�BGGFDU�UIF�SFTVMUT�

*U� JT�BMTP�QPTTJCMF�UIBU�UIF�TVCKFDUT�DPVME�CFDPNF�GBUJHVFE�EVSJOH�UIF
FYQFSJNFOU�� &TQFDJBMMZ� UIF� TVCKFDUT� XIP� QFSGPSN� UIF� UBTLT� XJUI� ��
GFBUVSFT� NBZ� HFU� UJSFE� PS� CPSFE
� XIJDI� JO� UVSO� NBZ� BGGFDU� UIF
DPODFOUSBUJPO��5IJT�IBT�CFFO�UFTUFE�EVSJOH�UIF�BOBMZTJT
�CZ�DBMDVMBUJOH�UIF
DPOTJTUFODZ�GPS�")1�BOE�UIF�SFTVMUT�JOEJDBUF�UIBU�UIFSF�JT�OP�TJHOJGJDBOU
EJGGFSFODF�JO�DPOTJTUFODZ�EFQFOEJOH�PO�UIF�OVNCFS�PG�GFBUVSFT�	TFF�5BCMF
�
��

"OPUIFS� QPTTJCJMJUZ� JT� UIBU� UIF� TVCKFDUT� HFU� QSBDUJDF� EVSJOH� UIF
FYQFSJNFOU� BOE�VODPOTDJPVTMZ� HFU� BO�PQJOJPO�PO� UIF� DPOUFYU�VTJOH� UIF
GJSTU� UFDIOJRVF
� XIJDI� XJMM� BGGFDU� UIF� SFTVMU� GPS� UIF� TFDPOE� UFDIOJRVF�
&TQFDJBMMZ�XIFO�VTJOH�1(�GJSTU
�JU�NBZ�BGGFDU�UIF�")1�QFSGPSNBODF��5IJT
JT�JO�GBDU�UIF�DBTF
�XIJDI�JT�JMMVTUSBUFE�CZ�UIF�DPOTJTUFODZ�SBUJP�CFJOH�CFUUFS
GPS�UIPTF�XIP�TUBSUFE�XJUI�1(�	TFF�5BCMF �
��

(SPVQ�QSFTTVSF�BOE�UIF�NFBTVSF�PG�FBDI�TVCKFDUhT�UJNF�UP�DPNQMFUF�UIF
UBTL�NJHIU�JNQPTF�UJNF�QSFTTVSF
�XIJDI�DBO�BGGFDU�UIF�SFTVMUT��)PXFWFS
�JU



���3FTVMUT

*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ���

NBZ�OPU�CF�B�MBSHF�QSPCMFN�TJODF�UIFSF� JT�OP�NBKPS�DPSSFMBUJPO�CFUXFFO
UIF�UJNF�BOE�UIF�DPOTJTUFODZ�JO�UIF�SFTVMUT�	TFF�4FDUJPO����
��5IFSFGPSF�XF
DBO� BSHVF� UIBU� UJNF�QSFTTVSF� XJMM� OPU� BGGFDU� UIF� QFSGPSNBODF� PG� UIF
QSJPSJUJTBUJPO��

5IF� OVNCFS� PG� TVCKFDUT� XBT� POMZ� ��
� XIJDI� SFEVDFT� UIF
HFOFSBMJTBCJMJUZ
� J�F�� UIFSF� JT�B�UISFBU�UIBU�UIF� GJOEJOHT�BSF�TQFDJGJD�UP�UIJT
QBSUJDVMBS�HSPVQ�PS�DPOUFYU��0O�UIF�PUIFS�IBOE
�1I�%��TUVEFOUT�NBZ�IBWF
TJNJMBS� WJFXT� BT� UIF� SFRVJSFNFOUT� FOHJOFFST� BOE� DVTUPNFST� XIP� BSF
JOUFOEFE� UP� VTF� UIF� UFDIOJRVFT� JO� QSBDUJDF� <�>�� *U� JT� BMTP� MJLFMZ� UIBU� UIF
TVCKFDUT� BSF� OPU� UBLJOH� UIF� QSJPSJUJTBUJPO� BT� TFSJPVTMZ� BT� B� SFRVJSFNFOUT
FOHJOFFS�PS�DVTUPNFST�XPVME�JO�B�SFBM�QSPKFDU�	TFF�4FDUJPO����
�

6OGPSUVOBUFMZ
�UIF�TDBMFT�XJUI�iNPSF�UIBOw�BOE�iMFTT�UIBOi�JO�UIF�")1
TIFFUT�XFSF� BDDJEFOUBMMZ� TXJUDIFE� TP� UIBU� JU� DPVME� CF� JOUFSQSFUFE� JO� UIF
PQQPTJUF� XBZ� UIBO� XBT� JOUFOEFE� 	TFF� 'JHVSF� �
�� 5IJT� DBVTFE� TPNF
DPOGVTJPO� EVSJOH� UIF� FYQFSJNFOU�� )PXFWFS
� UIF� JOUFSQSFUBUJPO� XBT
FYQMBJOFE� BOE� DMBSJGJFE� BOE� UIFSFGPSF� UIJT� TIPVME� OPU� CF� DPOTJEFSFE� B
UISFBU�UP�WBMJEJUZ�

*U�XPVME�IBWF�CFFO�WBMVBCMF�UP�TUBSU�UIF�TFTTJPO�XJUI�BO�JOUSPEVDUJPO
FYQMBJOJOH� FBDI� GFBUVSF� JO� UIF� QSJPSJUJTBUJPO� TJODF� TPNF� TVCKFDUT� XFSF
VOGBNJMJBS� UP� TPNF� PG� UIFN�� )PXFWFS
� UIF� TVCKFDUT� IBE� UIFJS� PXO
JOUFSQSFUBUJPO� PG� UIF� GFBUVSFT
� XIJDI� XBT� UIF� TBNF� UISPVHIPVU� UIF
FYQFSJNFOU�BOE�UIFSFGPSF�UIJT�TIPVME�OPU�BGGFDU�UIF�SFTVMU��

�� 3FTVMUT�

5IJT�TFDUJPO�QSFTFOUT�TPNF�PG�UIF�SFTVMUT�GPVOE�EVSJOH�BOBMZTJT��'JSTU
�UIF
UISFF�IZQPUIFTFT�BSF�EJTDVTTFE
� UIFO� TPNF�PUIFS� JOUFSFTUJOH� GJOEJOHT� BSF
EFTDSJCFE�

��� )ZQPUIFTJT����5IF�BWFSBHF�UJNF�UP�DPODMVEF�UIF�

QSJPSJUJTBUJPOT�JT�MBSHFS�XIFO�VTJOH�")1��

"T�FYQFDUFE
� UIF� UJNF�UP� DPODMVEF� UIF�QSJPSJUJTBUJPO� JT� MBSHFS�XJUI�")1
UIBO�XJUI�1(
�GPS�CPUI�DSJUFSJB��"T�5BCMF ��TIPXT
�UIF�EJGGFSFODF�JO�UJNF
CFUXFFO� UIF� UXP� UFDIOJRVFT� JT� ���� NJOVUFT� GPS� �� GFBUVSFT� BOE� ����
NJOVUFT� GPS� ��� GFBUVSFT�� 5IF� UJNF� JODSFBTF� JO� QFSDFOU� GSPN� �� UP� ��
GFBUVSFT�GPS�")1�JT�����
�XIJMF�UIF�TBNF�GPS�1(�JT�POMZ�������5IVT
�B
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��� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

MBSHFS� OVNCFS� PG� PCKFDUT� UP� QSJPSJUJTF� BGGFDU� UIF� UJNF�DPOTVNQUJPO� GPS
")1�NPSF�UIBO�GPS�1(
�BU�MFBTU�XJUI���BOE����GFBUVSFT�

"T�5BCMF���TVHHFTUT
�UIF�TVCKFDUT�IBWF�JO�BWFSBHF�QVU�MFTT�UJNF�QFS�GFBUVSF
XIFO�UIFZ�IBE�NPSF�GFBUVSFT�UP�QSJPSJUJTF��*U�JT�QBSUJDVMBSMZ�JOUFSFTUJOH�UP
TFF�UIBU�JU�UBLFT�MFTT�UJNF�QFS�GFBUVSF�UP�QFSGPSN�1(�XJUI����GFBUVSFT�UIBO
XJUI����0OF�DPVME�FYQFDU�UIBU�JU�TIPVME�CF�NPSF�DPNQMFY�UP�QFSGPSN�1(
XJUI�NPSF� GFBUVSFT�CVU� UIJT� SFTVMU� TIPX� UIBU� JU� JT� FWFO� GBTUFS�XJUI�NPSF
GFBUVSFT�� )PXFWFS
� UIFSF� NJHIU� CF� B� CSFBLQPJOU� XIFO� UIF� OVNCFS� PG
GFBUVSFT�JT�UPP�HSFBU�BOE�JU�CFDPNFT�IBSE�UP�PCUBJO�BO�PWFSWJFX��

'PVS� IZQPUIFTJT� UFTUT� 	TFF� 5BCMF� �
� XFSF� QFSGPSNFE
� GPS� �� BOE� ��
GFBUVSFT�SFTQFDUJWFMZ
�BOE�POF�GPS�FBDI�DSJUFSJPO��%VF�UP�UIF�TNBMM
�BOE�OPU
OPSNBMMZ�EJTUSJCVUFE
�TBNQMF�XF�DIPTF�B�OPOQBSBNFUSJD�UFTU
�UIF�8JMDPYPO

5BCMF����"WFSBHF�UJNF�DPOTVNQUJPO�GPS�UIF�QSJPSJUJTBUJPO

/CS� PG� GFB�
UVSFT

$SJUFSJB ")1 1( %JGG�

� 7BMVF ����NJO ����NJO ����NJO

1SJDF ����NJO ����NJO ����NJO

5PUBM �����NJO ����NJO ����NJO

�� 7BMVF �����NJO ����NJO ����NJO

1SJDF �����NJO ����NJO ����NJO�

5PUBM �����NJO �����NJO �����NJO

��JODSFBTF ���� ����

5BCMF����5JNF�DPOTVNQUJPO�QFS�GFBUVSF

/CS� PG
GFBUVSFT

")1 1(

� �����T�GFBUVSF �����T�GFBUVSF

�� �����T�GFBUVSF �����T�GFBUVSF

5BCMF����8JMDPYPO�UFTUT�GPS�UIF�UJNF�EJGGFSFODF

/CS� PG

GFBUVSFT

$SJUFSJB Q�����

� 7BMVF ������

1SJDF ������

�� 7BMVF ������

1SJDF ������
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*NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU ���

UFTU��5IF�IZQPUIFTJT�UFTUT�TIPX�UIBU�PO�UIF�����MFWFM�UIFSF�JT�B�TJHOJGJDBOU
UJNF�EJGGFSFODF� GPS� UISFF�PG� UIF� GPVS� DBTFT�� *O� UIF� GPVSUI�DBTF
� UIF�1SJDF
DSJUFSJPO�PO���GFBUVSFT
�UIF�UFTU�TIPXT�UIBU�UIF�EJGGFSFODF�JT�POMZ�TJHOJGJDBOU
PO�B�IJHIFS�MFWFM��5IJT�JT�JMMVTUSBUFE�JO�5BCMF��
�XIFSF�UIF�Q�WBMVF�JT�IJHIFS
UIBO�UIF�DSJUJDBM�WBMVFT�PO�UIF�����MFWFM�JO�UISFF�PG�UIF�GPVS�DBTFT�

��� )ZQPUIFTJT����5IF�FBTF�PG�VTF�JT�DPOTJEFSFE�IJHIFS�

GPS�1(

*NNFEJBUFMZ�BGUFS�UIF�FYQFSJNFOU�UIF�TVCKFDUT�GJMMFE�PVU�UIF�GJSTU�QPTU�UFTU
UIBU
�BNPOH�PUIFS�UIJOHT
�DBQUVSFE�UIF�PQJOJPOT�PG�UIF�UFDIOJRVFT��FBTF�PG
VTF��"NPOH�UIF����TVCKFDUT
����GPVOE�1(�NPSF�PS�NVDI�NPSF�FBTZ�UP�VTF
UIBO�")1��0OMZ���GPVOE�UIFN�FRVBMMZ�FBTZ�BOE���TUBUFE�UIBU�")1�XBT
NPSF� FBTZ� UP� VTF
� TFF�5BCMF� ���)FODF
� �����PG� UIF� TVCKFDUT� GPVOE�1(
FBTJFS�UP�VTF�

*U� TFFNT� BT� JG� UIF� TVCKFDUT� QSJPSJUJTJOH� ��� GFBUVSFT� BSF� B� CJU� NPSF
TDFQUJDBM�UP�1(�UIBO�UIPTF�QSJPSJUJTJOH���GFBUVSFT��5IJT�DPVME�JOEJDBUF�UIBU
UIF�NPSF�GFBUVSFT�UIF�NPSF�EJGGJDVMU�UP�LFFQ�UIFN�BMM�JO�NJOE�

��� )ZQPUIFTJT����")1�SFGMFDUT�UIF�TVCKFDUT��WJFXT�NPSF�

BDDVSBUFMZ

3JHIU�BGUFS�UIF�FYQFSJNFOU
�UIF�TVCKFDUT�QFSGPSNFE�UIF�GJSTU�QPTU�UFTU�UIBU
DBQUVSFE�XIJDI�UFDIOJRVF�UIF�TVCKFDUT�FYQFDUFE�UP�CF�UIF�NPTU�BDDVSBUF�
"T�5BCMF���JMMVTUSBUFT
�B�NBKPSJUZ�PG�UIF�TVCKFDUT�FYQFDUFE�1(�UP�CF�CFUUFS

XIJMF�MFTT�UIBO�B�GJGUI�FYQFDUFE�")1�UP�CF�CFUUFS��

'PS�NPTU�TVCKFDUT
�UIF�BDUVBM�SBOLJOH�UIBU�XBT�DBQUVSFE�JO�UIF�BOBMZTJT
EJGGFSFE�TPNFXIBU�CFUXFFO�UIF�UXP�QSJPSJUJTBUJPO�UFDIOJRVFT��*O�PSEFS�UP
FWBMVBUF�XIJDI� UFDIOJRVF� UIBU� HBWF� UIF�NPTU� BDDVSBUF� SFTVMUT
� B� TFDPOE

5BCMF����3FTVMUT�GSPN�UIF�GJSTU�QPTU�UFTU��&BTF�PG�VTF

/CS� PG

GFBUVSFT

")1 1(

.VDI

NPSF

.PSF &RVBM .PSF .VDI

NPSF

� � � � � �

�� � � � � �

5PUBM � � � � �
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QPTU�UFTU�XBT�TFOU�PVU�UP�UIF�TVCKFDUT��5IJT�XBT�EPOF�B�GFX�XFFLT�BGUFS�UIF
FYQFSJNFOU�XBT�QFSGPSNFE
�XIFO�UIF�BOBMZTJT�XBT�GJOJTIFE�

"T�5BCMF���TIPXT
�UIF�NPTU�DPNNPO�PQJOJPO�XBT�UIBU�1(�SFGMFDUT�UIF
TVCKFDUT�WJFXT�NPSF�BDDVSBUFMZ��)BMG�PG�UIF�POFT�UIBU�IBWF�TUBUFE�UIBU�CPUI
UFDIOJRVFT�BSF�FRVBMMZ�BDDVSBUF�BDUVBMMZ�IBE�UIF�TBNF�PSEFS�JO�UIF�MJTUT��"O
JOUFSFTUJOH� PCTFSWBUJPO� JT� UIBU� UIJT� JNQMJFT� UIBU� 1(�XBT� BDUVBMMZ� OPU� BT
HPPE�BT�UIF�TVCKFDUT�FYQFDUFE�FWFO�JG�JU�XBT�DMFBSMZ�CFUUFS�UIBO�")1�

��� +VEHFNFOU�&SSPST

"OPUIFS�RVFTUJPO�BU�UIF�GJSTU�QPTU�UFTU�XBT�XIJDI�UFDIOJRVF�UIF�TVCKFDUT
FYQFDUFE�UP�CF�NPTU�TFOTJUJWF�UP�KVEHFNFOUBM�FSSPST��5IF�PCKFDUJWF�XBT�UP
GJOE� PVU� UIF� TVCKFDUT�� WJFXT
� BMUIPVHI� JU� IBT� CFFO� TIPXO� UIBU� ")1� JT
JOTFOTJUJWF�UP�KVEHFNFOUBM�FSSPST�EVF�UP�UIF�SFEVOEBODZ�JO�UIF�QBJS�XJTF
DPNQBSJTPOT�<��
���>��)PXFWFS
�BNPOH�UIF�TVCKFDUT������FYQFDUFE�")1
UP�CF�NPTU�TFOTJUJWF��1FSIBQT�UIJT�JT�CFDBVTF�UIF�")1�UFDIOJRVF�iGFFMT�MJLF
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QPVSJOH�SFRVJSFNFOUT� JOUP�B�CMBDL�CPYw�BT�POF�PG� UIF� TVCKFDUT� TUBUFE�� *U
NBZ�CF�EJGGJDVMU�UP�USVTU�TPNFUIJOH�UIBU�ZPV�BSF�OPU�JO�DPOUSPM�PG�

��� $POTJTUFODZ�3BUJP

5IF�DPOTJTUFODZ�SBUJP�	$3
�EFTDSJCFT�UIF�BNPVOU�PG�KVEHFNFOU�FSSPST�UIBU
JT�JNQPTFE�EVSJOH�UIF�QBJS�XJTF�DPNQBSJTPOT��5IF�$3�JT�EFTDSJCFE�XJUI�B
WBMVF�CFUXFFO���BOE���BOE�UIF� MPXFS�$3�WBMVF
� UIF�IJHIFS�DPOTJTUFODZ�
4BBUZ�<��>�IBT�SFDPNNFOEFE�UIBU�$3�TIPVME�CF�MPXFS�UIBO������JO�PSEFS
GPS� UIF� QSJPSJUJTBUJPO� UP� CF� DPOTJEFSFE� USVTUXPSUIZ�� )PXFWFS
� $3
FYDFFEJOH�UIF�MJNJU������JT�VTFE�GSFRVFOUMZ�JO�QSBDUJDF�<�>�

5IF� $3� MJNJU� BCPWF� JT� POMZ� WBMJE� GPS� UIF� TDBMF� �_�
� BOE� JO� UIJT
FYQFSJNFOU� UIF� TDBMF� �_�� XBT� VTFE� JOTUFBE�� 5IFSFGPSF
� UIF� MJNJU� GPS
BDDFQUBCMF�$3�XJMM�CF�MPXFS��5IF�BWFSBHF�DPOTJTUFODZ�SBUJPT�GPS�TDBMF��_�
BSF�QSFTFOUFE�JO�5BCMF����$BMDVMBUJPOT�TIPX�UIBU�UIF������MJNJU�GPS�TDBMF
�_�� DPSSFTQPOE� UP� BQQSPYJNBUFMZ� ����� JO� TDBMF� �_��� )PXFWFS
� JU� XBT
EFDJEFE�OPU� UP� FYDMVEF� BOZ� PG� UIF� QSJPSJUJTBUJPOT
� FWFO� UIPVHI�$3�XBT
IJHI
�JO�PSEFS�UP�LFFQ�BMM�BWBJMBCMF�EBUB���

*O�PSEFS�UP�JOWFTUJHBUF�JG�UIF�UJNF�TQFOU�PO�FBDI�DPNQBSJTPO�BGGFDUT�UIF
DPOTJTUFODZ
�UIF�DPSSFMBUJPO�CFUXFFO�UIF�QBSBNFUFST�XBT�DBMDVMBUFE��5IFSF
JT�B�NJOPS�DPSSFMBUJPO�CFUXFFO�UIF�UJNF�BOE�UIF�DPOTJTUFODZ
�QPTJUJWF�GPS
UIF� 7BMVF� DSJUFSJPO� BOE� OFHBUJWF� GPS� UIF� 1SJDF� DSJUFSJPO
� TFF� 5BCMF� ��
)PXFWFS
� TJODF� UIF� DPSSFMBUJPO� DPFGGJDJFOUT� BSF� TP� TNBMM
� OP� DPODMVTJPOT

5BCMF����.FBO�DPOTJTUFODZ�SBUJP

/CS� PG

GFBUVSFT

$SJUFSJB 4DBMF��_�

� 7BMVF ����

1SJDF ����

�� 7BMVF ����

1SJDF ����

5BCMF����$PSSFMBUJPO�CFUXFFO�UJNF�BOE�DPOTJTUFODZ

7BMVF 1SJDF

��'FBUVSFT ���� �����

���'FBUVSFT ���� �����



4JNQMF�*T�#FUUFS ��"O�&YQFSJNFOU�PO�3FRVJSFNFOUT�1SJPSJUJTBUJPO

��� *NQSPWJOH�3FRVJSFNFOUT�4FMFDUJPO�2VBMJUZ�JO�.BSLFU�%SJWFO�4PGUXBSF�%FWFMPQNFOU

DBO�CF�ESBXO�FYDFQU�UIBU�UIF�DPOTJTUFODZ�JT�OPU�QBSUJDVMBSMZ�JOGMVFODFE�CZ
UIF�UJNF�DPOTVNQUJPO�

��� 0SEFS�&GGFDUT

5IFSF�JT�B�DIBODF�UIBU�UIF�PSEFS�JO�XIJDI�UIF�UXP�UFDIOJRVFT�BSF�VTFE�DBO
JOGMVFODF� UIF� SFTVMU�� 5BCMF� �� TIPXT� UIBU� UIF� NFBO� DPOTJTUFODZ� SBUJP� JT
MPXFS� GPS� UIF�TVCKFDUT�XIP�VTFE�1(�CFGPSF�")1��5IJT� TIPXT� UIBU�VTJOH
1(�NBZ�QSPWJEF�BO�JNBHF�PG�POFT�QSFGFSFODFT�UIBU�BSF�OPU�QPTTJCMF�UP�HFU
GSPN�VTJOH�")1��5IFSFGPSF� JU�NBZ�CF� FBTJFS� UP�CF� DPOTJTUFOU�XIFO�1(
QSFDFEFT�")1�

)PXFWFS
� UIF� IZQPUIFTJT� UFTUT� TIPX� UIBU� UIF� EJGGFSFODF� JT� OPU
TJHOJGJDBOU� PO� UIF� �� ��MFWFM�� %VF� UP� UIF� TNBMM
� BOE� OPU� OPSNBMMZ
EJTUSJCVUFE
� TBNQMF� XF� DIPTF� B� OPOQBSBNFUSJD� UFTU
� UIF� .BOO�8IJUOFZ
UFTU
�TFF�5BCMF ����5IF�DSJUJDBM�WBMVFT�PO�UIF����MFWFM�BSF�BMM�MBSHFS�UIBO�UIF
Q�WBMVF
� BOE� UIFSFGPSF� XF� DBO� ESBX� UIF� DPODMVTJPO� UIBU� UIFSF� JT� OP
TJHOJGJDBOU�EJGGFSFODF�EFQFOEJOH�PO�UIF�PSEFS��5IJT�GJOEJOH�WBMJEBUFT�UIBU
UIF� FYQFSJNFOU� BOBMZTJT� IBWF� OPU� TVGGFSFE� GSPN� BOZ� PSEFS� FGGFDUT� TJODF
UIFSF�JT�OP�EJGGFSFODF�CFUXFFO�UIF�UXP�HSPVQT�

5BCMF����0SEFS�FGGFDU�PO�DPOTJTUFODZ
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��� %JTUSJCVUJPO�JO�1JMFT

*O� 1(� UIF� TVCKFDUT� XFSF� TVQQPTFE� UP� EJTUSJCVUF� UIF� GFBUVSFT� JO� UISFF
EJGGFSFOU�QJMFT
�EFQFOEFOU�PO�7BMVF�BOE�1SJDF��*O�BWFSBHF
�UIF�SFTQPOEFOUT
EJTUSJCVUFE� ��� �� PG� UIF� GFBUVSFT� JO� UIF� NJEEMF� QJMF� 	JOEFQFOEFOU� PG
DSJUFSJPO
�� 5IJT� JT� B� SFTVMU� UIBU� NJHIU� OPU� DPSSFTQPOE� XFMM� UP� IPX� UIF
GFBUVSFT�XPVME�IBWF�CFFO�EJTUSJCVUFE�JO�B�SFBM�DBTF��0OF�DPVME�BTTVNF�UIBU
DVTUPNFST� XPVME� QVU� NPTU� PG� UIF� GFBUVSFT� JO� UIF� IJHIFTU� QSJPSJUZ� QJMF

XIJDI�JT�PGUFO�UIF�DBTF�XIFO�DVTUPNFST�OFFE�UP�QSJPSJUJTF�CFUXFFO�UIFJS
XJTIFT�<��
���
���>��5IFSFGPSF
�UIJT�SFTVMU�NJHIU�CF�TPNFXIBU�NJTMFBEJOH
BOE�GVSUIFS�TUVEJFT�TIPVME�DMBSJGZ�JG�UIJT�BTTVNQUJPO�JT�DPSSFDU�

��� 1SJPSJUJTJOH�UIF�1SJDF�$SJUFSJPO

0OF�PG�UIF�QSPCMFNT�UIBU�XBT�JEFOUJGJFE�CFGPSF�UIF�FYQFSJNFOU
�XBT�UIBU
UIF�SFTQPOEFOUT�NBZ�GJOE�JU�EJGGJDVMU�UP�QSJPSJUJTF�UIF�1SJDF�DSJUFSJPO
�TJODF
JU� JT� IBSE� UP� LOPX� UIF� QSJDF� PG� EJGGFSFOU� GFBUVSFT��)PXFWFS
� UIF� SFTVMUT
TIPX�UIBU�UIF�NFBO�TUBOEBSE�EFWJBUJPO�JO�1(�XBT�MPXFS�XIFO�QSJPSJUJTJOH
UIF� 1SJDF� DSJUFSJPO� UIBO� UIF� 7BMVF� DSJUFSJPO
� TFF� 5BCMF� ���� 5IJT� SFTVMU
TIPXT�UIBU�UIF�SFTQPOEFOUT�IBWF�CFFO�NPSF�VOJUFE�XIFO�QSJPSJUJTJOH�1SJDF
UIBO�7BMVF
�XIJDI�JT�B�SBUIFS�FYQFDUFE�SFTVMU�TJODF�UIF�1SJDF�JT�B�TPNFXIBU
NPSF�PCKFDUJWF�DSJUFSJPO��5IFSFGPSF
�JU�JT�DPODMVEFE�UIBU�UIF�TVTQJDJPO�PG
UIF�1SJDF�DSJUFSJPO�BT�B�UISFBU
�NJHIU�IBWF�CFFO�PWFSTUBUFE�

��� 2VBMJUBUJWF�"OTXFST

*O�UIF�QPTU�UFTU�QFSGPSNFE�SJHIU�BGUFS�UIF�FYQFSJNFOU
�UIF�TVCKFDUT�IBE�UIF
PQQPSUVOJUZ� UP� BOTXFS� TPNF� PQUJPOBM� RVFTUJPOT� BCPVU� UIFJS� HFOFSBM
PQJOJPO��0QJOJPOT�BCPVU�")1�JODMVEF�iFGGPSU�EFNBOEJOH�CVU�OJDFw
�iJU
GFFMT�MJLF�B�CMBDL�CPY�XIFSFJO�ZPV�QPVS�SFRVJSFNFOUTw
�iHPPE�CVU�CPSJOHw

iJU� GFFMT� MJLF� ZPV� MPPTF� DPOUSPM� PWFS� UIF� QSJPSJUJTBUJPO� QSPDFTTw
� BOE
iTUSBJHIUGPSXBSEw��0QJOJPOT� BCPVU� 1(� BSF� GPS� FYBNQMF� iGBTU� BOE� FBTZw

iMFUT� UIF� SFTQPOEFOU� CF� DSFBUJWFw
� iJOUVJUJWFw
� iQSPOF� UP� FSSPSTw
� iHPPE
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PWFSWJFXw
�BOE�iMPHJDBM�BOE�TJNQMFw��5IFTF�PQJOJPOT�DPSSFTQPOE�XFMM� UP
UIF�SFTVMUT�PG�UIF�DBQUVSFE�TVCKFDUJWF�EFQFOEFOU�WBSJBCMFT��FBTF�PG�VTF�BOE
FYQFDUFE�BDDVSBDZ
�EJTDVTTFE�JO�QSJPS�TFDUJPOT�

���� 1SJDF�7BMVF�(SBQIT

*O�PSEFS�UP�JMMVTUSBUF�UIF�QPTTJCJMJUZ�PG�VTJOH�UIF�$PTU�7BMVF�BQQSPBDI
GPS� SFRVJSFNFOUT� TFMFDUJPO
� UXP� FYBNQMFT� PG� $PTU�7BMVF� HSBQIT� BSF
BWBJMBCMF�JO�'JHVSF���BOE���	")1�BOE�1(�XJUI���GFBUVSFT
��)PXFWFS
�JO
UIJT� FYQFSJNFOU
�XF�VTF� UIF� UFSN�1SJDF� JOTUFBE�PG�$PTU��5IF� HSBQIT� BSF
NBEF�JO�PSEFS�UP�WJTVBMJTF�UIF�SFTVMUT�GSPN�UIF�FYQFSJNFOU�BOE�UP�TFF�IPX
NVDI�UIF�UXP�UFDIOJRVFT�EJGGFS�JO�1SJDF�7BMVF�HSBQIT�

5IF�UISFF�BSFBT�JO�UIF�HSBQIT�SFQSFTFOU�EJGGFSFOU�HSBEFT�PG�DPOUSJCVUJPO
<�>�BOE�UIF�MJOFT�WJTVBMJTF�XIJDI�7BMVF�1SJDF�SBUJP�FBDI�SFRVJSFNFOU�IBT
�BT
FYQMBJOFE�JO�<�>��5IF�VQQFS�MJOF�JO�FBDI�HSBQI�EJWJEFT�UIPTF�GFBUVSFT�UIBU
IBE�NPSF�UIBO���JO�7BMVF�1SJDF�SBUJP�GSPN�UIPTF�UIBU�IBE�CFUXFFO���BOE
�����5IF�MPXFS�MJOF�JO�FBDI�HSBQI�EJWJEFT�UIPTF�GFBUVSFT�UIBU�IBE�CFUXFFO
�� BOE� ���� GSPN� UIPTF�XJUI� B� SBUJP� CFMPX����� <�>��5IF� 1SJDF� BOE�7BMVF
NBSLJOHT�GPS�")1�BSF�CBTFE�PO�UIF�NFBO�PG�UIF�TVCKFDUT��SFMBUJWF�XFJHIU
PG� UIF� GFBUVSFT�� *O� 1(
� UIF� NBSLJOHT� BSF� CBTFE� PO� UIF� NFEJBO� PG� UIF
TVCKFDUT��SBOLJOH�OVNCFS��

*O�UIF�DBTF�XJUI���GFBUVSFT
� UIF�UXP�NFUIPET�QSPWJEF�UIF�TBNF�SFTVMU
XIFO� JU� DPNFT� UP� XIJDI� GFBUVSF� UIBU� BSF� MPDBUFE� JO� XIJDI� BSFB� PG� UIF
HSBQI��5IF�GFBUVSFT�"MBSN�BOE�7JCSBUJOH�DBMM�BMFSU�IBWF�JO�BWFSBHF�B�IJHI
7BMVF�1SJDF� SBUJP� 	BCPWF� �
� BOE� UIFSFGPSF� UIFZ� XPVME� HJWF� IJHI
DPOUSJCVUJPO� UP� UIF� GJDUJWF�QSPEVDU��5IF� GFBUVSFT�$PMPSTDSFFO�BOE�8"1
IBWF� B� MPX� 7BMVF�1SJDF� SBUJP� 	CFMPX� ���

� BOE� XPVME� CSJOH� MPX
DPOUSJCVUJPO� UP� UIF� QSPEVDU�� 'JOBMMZ
� $BMFOEBS
� (BNFT
� /PUFCPPL� BOE
5JNFS� CSJOH� NFEJVN� DPOUSJCVUJPO� 	CFUXFFO� ���� BOE� �� JO� 7BMVF�1SJDF
SBUJP
��

5IF� SFTVMUT� JOEJDBUF� UIBU� JU� JT� QPTTJCMF� UP� QSPWJEF� 7BMVF�1SJDF� 	BOE
$PTU�7BMVF
�HSBQIT�XJUI�CPUI�1(�BOE�")1��)PXFWFS
�GVSUIFS�TUVEJFT�BSF
OFFEFE�JO�PSEFS�UP�WBMJEBUF�JG�UIJT�SFTVMU�BQQMJFT�UP�PUIFS�QSJPSJUJTBUJPOT�

*O� QSBDUJDF
� UIF� $PTU�7BMVF� EJBHSBN� XPVME� CF� VTFE� UP� HVJEF� UIF
EFDJTJPO�NBLFS�JO�UIF�EJGGJDVMU�SFRVJSFNFOUT�TFMFDUJPO��0UIFS�GBDUPST�TVDI
BT� NBSLFU� TFHNFOUBUJPO
� QSPEVDU� GPDVT� BOE� UJNF� DPOTUSBJOUT
� XJMM� BMTP
JOGMVFODF�UIF�SFRVJSFNFOUT�TFMFDUJPO�
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1SJPSJUJTBUJPO� JT� B� WFSZ� JNQPSUBOU� BDUJWJUZ� JO� SFRVJSFNFOUT� FOHJOFFSJOH
CFDBVTF�JU� MBZT�UIF�GPVOEBUJPO�GPS�SFMFBTF�QMBOOJOH��)PXFWFS
�JU� JT�BMTP�B
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PSEFS� UP� CF� TVDDFTTGVM�� 5IF� JOBCJMJUZ� UP� FTUJNBUF� JNQMFNFOUBUJPO� FGGPSU
BOE�QSFEJDU�DVTUPNFS�WBMVF�NBZ�CF�POF�PG�UIF�SFBTPOT�XIZ�PSHBOJTBUJPOT
VTF�BE�IPD�NFUIPET�XIFO�QSJPSJUJTJOH�SFRVJSFNFOUT��'PS�B�QSJPSJUJTBUJPO
UFDIOJRVF�UP�CF�VTFE�JU�IBT�UP�CF�GBTU�BOE�FBTZ�UP�NBOBHF�TJODF�QSPKFDUT
PGUFO�IBWF�TUSJDU�UJNF�BOE�CVEHFU�QSFTTVSF��5IFSFGPSF
�B�TUSPOH�BSHVNFOU
GPS�1(�JT�UIBU�UIF�UJNF�DPOTVNQUJPO�JT�SFBTPOBCMF�BOE�UIF�VTBHF�FBTZ�BOE
JOUVJUJWF��

*O� UIJT� FYQFSJNFOU� UXP� HSPVQT� QSJPSJUJTFE� �� BOE� ��� GFBUVSFT

SFTQFDUJWFMZ
�JO�PSEFS�UP�JOWFTUJHBUF�JG�UIFSF�JT�B�CSFBLQPJOU�CFUXFFO���BOE
��� XIFSF� POF� PG� UIF� NFUIPET� JT� NPSF� FGGJDJFOU� UIBO� UIF� PUIFS�� *U� XBT
TVTQFDUFE� UIBU� B� HSFBUFS� OVNCFS� PG� SFRVJSFNFOUT� XPVME� FMJNJOBUF� UIF
WBMVBCMF�PWFSWJFX�JO�1(
�TJODF�JU�XPVME�CF�EJGGJDVMU�UP�LFFQ�BMM�GFBUVSFT�JO
NJOE�� )PXFWFS
� UIJT� FYQFSJNFOU� POMZ� TIPXT� B� TMJHIU� UFOEFODZ� PG� MFTT
PWFSWJFX�XIFO�QSJPSJUJTJOH����GFBUVSFT��5IFSFGPSF
�JU�JT�TVTQFDUFE�UIBU�UIF
CSFBLQPJOU�JT�BU�BO�FWFO�IJHIFS�OVNCFS�PG�GFBUVSFT��

"OPUIFS�JOUFSFTUJOH�PCTFSWBUJPO�JO�UIJT�FYQFSJNFOU�XBT�UIBU�UIF�UJNF�
DPOTVNQUJPO�EJE�OPU�BGGFDU� UIF�DPOTJTUFODZ� JO�")1��0OF�DPVME�BTTVNF
UIBU�JG�TPNFPOF�TUSFTTFT�UISPVHI�UIF�DPNQBSJTPOT
�UIF�DPOTJTUFODZ�XPVME
CF� XPSTF�� )PXFWFS
� UIJT� JT� POMZ� JOJUJBM� SFTVMUT� BOE� XJUI� NPSF� EJGGJDVMU
GFBUVSFT�UP�QSJPSJUJTF
�UIF�SFTVMUT�NJHIU�CF�EJGGFSFOU�

*O�QSBDUJDF
�JU�JT�DPNNPO�UIBU�B�MBSHFS�OVNCFS�PG�SFRVJSFNFOUT�OFFE�UP
CF�QSJPSJUJTFE��8IFO�UIF�OVNCFS�PG�SFRVJSFNFOUT�HSPX
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