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][CTXKU� TGKJGT� MHG� RQRGM_"HOI�EU�WENC�GFW

7PKXGTUKV[ QH %CNKHQTPKC� .QU #PIGNGU

6GEJ 4GRQTV� %5&�64�������

#DUVTCEVM8CT[KPI CPF UWDQRVKOCN PGVYQTM EQPFKVKQPU TG�

SWKTG CRRNKECVKQPU VQ FGITCFG ITCEGHWNN[ VQ OGGV C WUGTOU PGGFU�

'ZKUVKPI VGEJPQNQIKGU WUWCNN[ QXGTEQOG C UKPING PGVYQTM FGHK�

EKGPE[ YKVJ QPG CFCRVCVKQP� QHVGP PGCT VJG NCUV OKNG QH VJG PGV�

YQTM� 6JGUG UQNWVKQPU CTG KPUWHHKEKGPV KP VJG KPETGCUKPIN[ JGV�

GTQIGPGQWU +PVGTPGV� YJGTG CRRNKECVKQPU YKNN DGPGHKV HTQO EQQT�

FKPCVGF FKUVTKDWVGF CFCRVCVKQP CV XCTKQWU RQKPVU KP VJG PGVYQTM�

9G FGUETKDG VJG EJCNNGPIGU QH FKUVTKDWVGF CFCRVCVKQP CPF VJG

%QPFWEVQT CFCRVCVKQP UGTXKEG VJCV OGGVU VJGUG EJCNNGPIGU� RTQ�

XKFKPI RQVGPVKCNN[ FTCOCVKE KORTQXGOGPVU�
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#FXCPEKPI PGVYQTM VGEJPQNQIKGU KPETGCUG VJG KPVGTEQP�

PGEVKXKV[ CPF JGVGTQIGPGKV[ QH EQORWVGT PGVYQTMU� 6JG CXGT�

CIG DCPFYKFVJ DGVYGGP CP[ VYQ RQKPVU KP VJG +PVGTPGV KU IQ�

KPI WR� DWV UQ KU VJG TCPIG QH GZRGTKGPEGF DCPFYKFVJ� #RRNK�

ECVKQPU VJCV ECPPQV CFCRV VQ XCT[KPI PGVYQTM EQPFKVKQPU YKNN

DGEQOG FGETGCUKPIN[ WUGHWN� RCTVKEWNCTN[ VQ OQDKNG WUGTU�

1PG UQNWVKQP KU VQ FGRNQ[ C FKUVTKDWVGF CFCRVKXG UGTXKEG KPVQ

PQFGU KP VJG PGVYQTM� 6JGUG PQFGU ECP RTQXKFG RTQEGUUKPI

CPF�QT UVQTCIG ECRCDKNKVKGU CPF QRGTCVG QP JKIJGT RTQVQEQN

UVCEM NC[GTU�

*KUVQTKECNN[� VTCPURQTV 
CPF JKIJGT� RTQVQEQN NC[GTU JCXG

DGGP RTQXKFGF QPN[ CV GPFRQKPVU� $WKNFKPI MPQYNGFIG QH

JKIJGT�NC[GT RTQVQEQNU KPVQ TQWVGTU JCU UGXGTCN FKUCFXCPVCIGU�

KPENWFKPI RGTHQTOCPEG CPF TGNKCDKNKV[� 9JKNG VJKU RCRGT FQGU

PQV RTQXG VJCV VJG CFXCPVCIGU QWVYGKIJ VJG FKUCFXCPVCIGU� KV

RTQXKFGU GXKFGPEG HTQO VYQ RGTURGEVKXGU VQ UWRRQTV TCKUKPI

VJG NGXGN QH PGVYQTM UGTXKEGU� (KTUV� YG GZRNQTG EQOOQP

ECUGU KP YJKEJ CRRNKECVKQP�NGXGN CFCRVCVKQP YKVJKP VJG PGV�

YQTM JGNRU CRRNKECVKQPU CFCRV VJGKT UGTXKEGU WPFGT UWDQRVKOCN

EQPFKVKQPU� 5GEQPF� YG FGUETKDG VGEJPQNQIKGU VJCV CNNQY C

PGVYQTM QRGTCVKPI U[UVGO VQ RTQXKFG UGPUKDNG CPF TGNKCDNG

CFCRVKXG UGTXKEGU�

5WEEGUUHWNN[ GPCDNKPI FKUVTKDWVGF CFCRVCVKQP TGSWKTGU UGX�

GTCN KORQTVCPV UGTXKEGU� +H CFCRVCVKQPU OC[ CFF� FGNGVG� QT

OQFKH[ FCVC UVTGCO GNGOGPVU� VJG V[RKECN OQFGN QH GZCEVN[�

QPEG FGNKXGT[ KU PQ NQPIGT UWKVCDNG� # PGY OQFGN HQT TGNKCDNG

FGNKXGT[ QH CFCRVGF FCVC OWUV DG FGXGNQRGF� +P CFFKVKQP� C

UGEWTKV[ OQFGN KU TGSWKTGF VJCV DCNCPEGU VJG PGGFU HQT UGETGE[

CPF CFCRVCVKQP� 6JGUG CPF QVJGT EJCNNGPIGU OWUV DG OGV�

&QKPI UQ OC[ TGSWKTG EJCPIGU VQ VJG QRGTCVKPI U[UVGO QT

UWRRQTV HTQO QRGTCVKPI U[UVGO UGTXKEGU� (WTVJGT� OCP[ QH VJG

RTQDNGOU GPEQWPVGTGF CTG UKOKNCT VQ EGTVCKP RTQDNGOU KP FKU�

VTKDWVGF QRGTCVKPI U[UVGOU�

T 6JKU YQTM YCU RCTVKCNN[ UWRRQTVGF D[ &#42# WPFGT EQPVTCEVU PWODGTGF
&#$6������%������ CPF 0���������%������

9G JCXG EQPUVTWEVGF CP CFCRVCVKQP HTCOGYQTM ECNNGF %QP�

FWEVQT VQ GZRNQTG FKUVTKDWVGF CFCRVCVKQP� %QPFWEVQT RTQXKFGU

CP CRRNKECVKQP�VTCPURCTGPV CFCRVCVKQP UGTXKEG YKVJKP VJG PGV�

YQTM� #FCRVQT EQFG OQFWNGU� F[PCOKECNN[ FGRNQ[GF CU

PGGFGF CV %QPFWEVQT�GPCDNGF RQKPVU YKVJKP VJG PGVYQTM�

CFCRV FCVC UVTGCOU CU TGSWKTGF� %QPFWEVQT CNNQYU OWNVKRNG

EQQTFKPCVGF CFCRVCVKQPU VQ DG FGRNQ[GF YKVJQWV EQORTQOKU�

KPI TGNKCDKNKV[� %QPFWEVQTOU VGEJPKSWGU GPCDNG CRRNKECVKQPU VQ

DG CFCRVCDNG KP JGVGTQIGPGQWU PGVYQTMU�
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9JKNG VJG +PVGTPGVOU QXGTCNN ECRCEKV[ KU KPETGCUKPI� JKIJ

RGTHQTOCPEG PGVYQTMKPI KU HCT HTQO WDKSWKVQWU� %QPIGUVKQP�

HCKNWTGU� OQDKNKV[� CPF VJG QNCUV OKNGR ETGCVG QTFGTU QH OCIPK�

VWFG FKHHGTGPEGU KP DCPFYKFVJ� NCVGPE[� LKVVGT� UGEWTKV[� EQUV�

CPF TGNKCDKNKV[� #V VJG UCOG VKOG� IGPGTCN�RWTRQUG UQHVYCTG�

OWNVKOGFKC CRRNKECVKQPU� VJKP�ENKGPV UQHVYCTG� 2&#U� CPF

QVJGT +PVGTPGV CRRNKCPEGU KPETGCUKPIN[ FGOCPF EQPPGEVKXKV[�

+PVGTPGV CRRNKECVKQPU V[RKECNN[ TGSWKTG PGVYQTM EJCTCEVGTKU�

VKEU VQ OGGV C OKPKOWO VJTGUJQNF HQT CFGSWCVG RGTHQTOCPEG�

9JGP PQV OGV� CP CRRNKECVKQP	U EQUV KP VKOG� UGEWTKV[� QT

OQPG[ OC[ GZEGGF KVU XCNWG� RGTJCRU RTQXKFKPI PQ WUGHWN

UGTXKEG� 6JG UGTXKEG RTQXKFGF D[ CP CRRNKECVKQP UJQWNF FG�

ITCFG ITCEGHWNN[ VQ OCVEJ VJG PGVYQTMOU ECRCDKNKVKGU�

)TCEGHWN FGITCFCVKQP ECP DG RTQXKFGF QWVUKFG CP CRRNKEC�

VKQP D[ CFCRVKPI KVU EQOOWPKECVKQP UVTGCO� %QOOQP GZCO�

RNGU CTG NKPM�NGXGN EQORTGUUKQP KP 222 CPF UUJ VWPPGNKPI VQ

CFF GPET[RVKQP� 2TQZ[ PQFGU YKVJKP VJG PGVYQTM ECP RGTHQTO

OCP[ UGTXKEGU� #RRNKECVKQP�URGEKHKE CFCRVCVKQPU� UWEJ CU

F[PCOKECNN[ TGFWEKPI VJG EQNQT FGRVJ QT TGUQNWVKQP QH KOCIGU�

ECP ITGCVN[ TGFWEG EQUVU YKVJ CP CEEGRVCDNG NQUU QH SWCNKV[

=�?� 2GTHQTOKPI UWEJ CFCRVCVKQPU GZVGTPCNN[ VQ CRRNKECVKQPU

HTGGU FGXGNQRGTU HTQO JCXKPI VQ RTGFKEV CNN RQUUKDNG EQODKPC�

VKQPU QH PGVYQTM EQPFKVKQPU CP CRRNKECVKQP YKNN HCEG CPF OC[

CNNQY VJG WUGT VQ EJQQUG HTQO C YKFGT TCPIG QH CFCRVCVKQPU�

4GUGCTEJ QP CFCRVCVKQP YKVJKP C PGVYQTM JCU RTKOCTKN[ HQ�

EWUGF QP KPFKXKFWCN CFCRVCVKQPU HQT KPFKXKFWCN RTQDNGOU�

2NCEKPI RTQZ[ PQFGU CFLCEGPV VQ C NCUV�OKNG NKPM� HQT KPUVCPEG�

CNNQYU CFCRVKXG RGTHQTOCPEG QXGT VJCV NKPM� 5GXGTCN UKOWNVC�

PGQWU NKPM FGHKEKGPEKGU� JQYGXGT� TGSWKTG ECTGHWN EQQTFKPCVKQP

DGVYGGP OWNVKRNG CFCRVCVKQPU� (QT GZCORNG� UGEWTKPI C EQP�

PGEVKQP D[ VWPPGNKPI VJTQWIJ UUJ CETQUU C OQFGO NKPM TGPFGTU

222 EQORTGUUKQP KPGHHGEVKXG�

*GVGTQIGPGQWU PGVYQTMU TGSWKTG U[UVGO UWRRQTV HQT FKU�

VTKDWVGF CFCRVCVKQPMOWNVKRNG CFCRVCVKQPU� RQVGPVKCNN[ FKU�

VTKDWVGF YKVJKP VJG PGVYQTM� VJCV CTG ECTGHWNN[ EQQTFKPCVGF HQT
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RTQRGT GPF�VQ�GPF CFCRVCVKQP� 6JG HQNNQYKPI UGEVKQPU FG�

UETKDG VJTGG ECUG UVWFKGU VJCV TGSWKTG FKUVTKDWVGF CFCRVCVKQP�

��� 5GEWTG %QOOWPKECVKQP (TQO C *QOG .#0

6JG JQOG QH VJG PGCT HWVWTG OC[ EQPVCKP UGXGTCN +PVGTPGV�

ECRCDNG FGXKEGU 
OWNVKRNG YQTMUVCVKQPU� 68� TCFKQ� TGHTKIGTC�

VQT� GVE��� RQUUKDN[ EQPPGEVGF D[ C YKTGNGUU .#0 HQT KPVGTPCN

EQOOWPKECVKQP YKVJ C DTQCFDCPF TQWVGT RTQXKFKPI +PVGTPGV

CEEGUU HQT CNN FGXKEGU QP VJG .#0 
(KIWTG ���

9GD CEEGUU VQ C WUGTOU DCPM CEEQWPV KP VJKU GPXKTQPOGPV

YKNN RQUG UGXGTCN EQPEGTPU� VJG KPUGEWTG +PVGTPGV CPF YKTGNGUU

.#0 CPF KPUWHHKEKGPV DCPFYKFVJ KP VJG UJCTGF &5. NKPM�

&CVC EQWNF DG CFCRVGF CV UGXGTCN RQKPVU� VJG ENKGPV� VJG UGTXGT�

VJG &5. TQWVGT� CPF C QRTQZ[R PQFG RTQXKFGF D[ VJG +52�

# ENKGPV ECP KORTQXG VJG RGTHQTOCPEG QH YGD HGVEJGU 
UGX�

GTCN QH YJKEJ V[RKECNN[ QEEWT CV QPEG� D[ RTKQTKVK\KPI FCVC

VTCPUHGT CETQUU VJG &5. NKPM� 2TKQTKV[ OKIJV DG GUVCDNKUJGF D[

UK\G� CNNQYKPI UOCNNGT KOCIGU CPF VGZV RCIGU VQ DG TGEGKXGF

HKTUV CPF RTGXGPVKPI UNQYFQYPU ECWUGF D[ NCTIG UQHVYCTG CPF

FQEWOGPV FQYPNQCFU� 1T RTKQTKV[ OKIJV DG GUVCDNKUJGF D[

V[RG� VGZV FCVC OKIJV JCXG RTKQTKV[ QXGT KOCIGU� 2TKQTKVK\CVKQP

UJQWNF DG FGRNQ[GF CV VJG +52 RTQZ[� CNNQYKPI *662 UGUUKQPU

YKVJ XCTKQWU UGTXGTU VQ DG RTKQTKVK\GF VQIGVJGT�

#NN QH VJG FCVC HTQO VJG DCPMOU YGD RCIGU UJQWNF DG GP�

ET[RVGF� TGFWEKPI VJG EJCPEG QH UGPUKVKXG KPHQTOCVKQP DGKPI

VTCPUOKVVGF KP VJG ENGCT� # UQHVYCTG FQYPNQCF� YJKEJ OC[ DG

QEEWTTKPI UKOWNVCPGQWUN[� OKIJV CNUQ TGSWKTG GPET[RVKQP�

'PF�VQ�GPF GPET[RVKQP QH VJG FCVC UVTGCO� YJKNG UKORNG�

YQWNF QDUEWTG VJG FCVC� RTGXGPVKPI RTKQTKVK\CVKQP QH VJG KPVGT�

CEVKXG VTCHHKE QXGT VJG UQHVYCTG FQYPNQCF CV VJG +52 RTQZ[�

6YQ UQNWVKQPU CTG RQUUKDNG� #P GPF�VQ�GPF GPET[RVKQP CF�

CRVCVKQP VJCV VCIU GCEJ UGUUKQP YKVJ KVU NGPIVJ 
QT V[RG� EQWNF

TGRNCEG C IGPGTKE GPET[RVKQP CFCRVQT� 1T GPET[RVKQP EQWNF DG

RGTHQTOGF VYKEG� QPEG UGTXGT�VQ�RTQZ[ CPF CICKP RTQZ[�VQ�

ENKGPV� YKVJ RTKQTKVK\CVKQP DCUGF QP VJG VGORQTCTKN[ FGET[RVGF

FCVC� +P GCEJ UQNWVKQP� CXCKNCDNG DCPFYKFVJ JCU EJCPIGF VJG

OCPPGT KP YJKEJ GPET[RVKQP UJQWNF DG CRRNKGF�

��� 2QYGT 5CXKPIU HQT /QDKNG 7UGTU

6JG PGVYQTM KP (KIWTG � KU UKOKNCT VQ C OQDKNG�FGRNQ[GF

YKTGNGUU PGVYQTM VJCV OKIJV DG WUGF D[ CP GOGTIGPE[ TGUEWG

VGCO QT CP CTEJGQNQI[ VGCO KP VJG HKGNF� 5KORN[ TGRNCEG VJG

&5. NKPM YKVJ C RQKPV�VQ�RQKPV YKTGNGUU NKPM CPF VJG &5.

TQWVGT YKVJ C YKTGNGUU CEEGUU RQKPV� 9JKNG VJG DCPFYKFVJ QH

VJG +PVGTPGV EQPPGEVKQP YKNN UVKNN DG NQY 
RGTJCRU GXGP NQYGT��

CPF UGEWTKV[ OC[ UVKNN DG QH EQPEGTP� C PGY EQPEGTP KU VJG

NKOKVGF QRGTCVKPI RQYGT QH VJG FGXKEGU QP VJG YKTGNGUU .#0�

+H C ENKGPV QP VJG YKTGNGUU .#0 RGTHQTOU C JKIJ�NCVGPE[ FC�

VCDCUG SWGT[� KV YKNN GZRGPF RQYGT NKUVGPKPI HQT CP CU[PEJTQ�

PQWU TGURQPUG� # WUGHWN CFCRVCVKQP YQWNF CNNQY VJG ENKGPV VQ

RQYGT FQYP KVU YKTGNGUU KPVGTHCEG YJKNG VJG SWGT[ KU QWV�

UVCPFKPI� (QT GCEJ TGSWGUV� VJG ENKGPV EQWNF EQORWVG VJG GZ�

RGEVGF VKOG HQT EQORNGVKQP CPF PQVKH[ VJG CEEGUU TQWVGT VJCV KV

YKNN DG QHHNKPG HQT VJCV NGPIVJ QH VKOG� 6JG CEEGUU TQWVGT

YQWNF ECEJG CP[ TGUWNVU VJCV CTG TGVWTPGF KP VJG OGCPVKOG�

VTCPUOKVVKPI VJGO CHVGT VJG URGEKHKGF VKOG JCU GZRKTGF�

# EQORTGUUQT FGRNQ[GF GKVJGT CV VJG UGTXGT QT VJG +52OU

RTQZ[ ECP TGFWEG VJG VTCPUHGT VKOG CETQUU VJG NQY�DCPFYKFVJ

NKPM� &GEQORTGUUKQP KU DGUV FQPG CV VJG OQDKNG CEEGUU RQKPV�

TGFWEKPI VJG YQTMNQCF QP VJG RQYGT�NKOKVGF OQDKNG FGXKEG�

��� # /WNVKOGFKC 5GUUKQP $GVYGGP 9KTGNGUU 7UGTU

/QDKNG WUGTU QHVGP JCXG RQQT NCUV�OKNG NKPMU� +PETGCUKPIN[�

OQDKNG WUGTU YKNN YCPV VQ EQOOWPKECVG YKVJ GCEJ QVJGT� NGCF�

KPI VQ OWNVKRNG RQQT NKPMU� (QT KPUVCPEG� C OQDKNG�VQ�OQDKNG

XKFGQ�EQPHGTGPEG JCU VYQ NQY�SWCNKV[ NCUV�OKNG NKPMU�

%QPUKFGT VYQ OQDKNG WUGTU WUKPI 9CXG.#0 RCEMGV TCFKQU

VJCV RTQXKFG CTQWPF � /D�U QH DCPFYKFVJ 
(KIWTG ��� 6JG

YKTGNGUU NKPM JCU KPUWHHKEKGPV DCPFYKFVJ VQ ECTT[ VJG XKFGQ

VTCPUOKUUKQP HTQO %NKGPV � VQ %NKGPV �� 6JG FCVC EQWNF DG

EQORTGUUGF DGHQTG VTCPUOKUUKQP QXGT VJG 9CXG.#0 NKPMU 
CV

%NKGPV � CPF 2TQZ[ �� CPF FGEQORTGUUGF WRQP TGEGKRV 
CV

2TQZ[ � CPF %NKGPV ��� 6Q CXQKF KPGHHKEKGPV TGRGCVGF EQO�

RTGUUKQP CPF FGEQORTGUUKQP� YG ECP CFCRV HTQO GPF VQ GPF�

EQORTGUUKPI CV %NKGPV � CPF FGEQORTGUUKPI CV %NKGPV ��

+H %NKGPV � KU� KPUVGCF� EQPPGEVGF XKC C /GVTKEQO 4KEQ�

EJGV�� YKTGNGUU OQFGO =��?� YKVJ ��� -D�U DCPFYKFVJ� EQO�

RTGUUKQP KU KPUWHHKEKGPV 
(KIWTG ��� +PUVGCF� C UKIPKHKECPV

PWODGT QH HTCOGU OWUV DG FTQRRGF� RTGHGTCDN[ CV %NKGPV ��

6JG TGUWNVKPI UVTGCO YKNN DG UOCNN GPQWIJ VQ CNNQY VTCPUOKU�

UKQP QXGT DQVJ NKPMU YKVJQWV TGSWKTKPI HWTVJGT EQORTGUUKQP�

6JG EQTTGEV CFCRVCVKQP EJCPIGU CICKP KH C XKFGQ ENKR KU

VTCPUOKVVGF KPUVGCF� 2GTJCRU C ECEJG KU RTGUGPV UQOGYJGTG KP

VJG +PVGTPGV VJCV EQWNF UGTXKEG QVJGT TGSWGUVU HQT VJG UCOG ENKR

YKVJQWV TGSWKTKPI HWTVJGT FCVC VTCPUOKUUKQP QXGT %NKGPV �	U

9CXG.#0 PGVYQTM� +H VJG RTGXKQWU CFCRVCVKQP UEJGOG YGTG

WUGF� VJG ECEJG YQWNF TGEGKXG C TGFWEGF�HKFGNKV[ XGTUKQP QH

VJG XKFGQ� YJKEJ OKIJV PQV OGGV VJG PGGFU QH QVJGT ENKGPVU� +P

VJKU ECUG� KV OC[ DG RTGHGTCDNG VQ RGTHQTO NQUUNGUU EQORTGU�

Client 2 Client 1Proxy 1Proxy 2

Internet
WaveLAN

6 Mb/s
WaveLAN

6 Mb/s

Compress  
(KIWTG �� 6YQ OQDKNG WUGTU YKVJ 9CXG.#0 EQPPGEVKXKV[�

Workstation

ServerDSL Router

DSL
Wireless LAN

Internet

ISP Proxy

iTV

iRadio

Workstation

(KIWTG �� # JQOG PGVYQTM UWRRQTVKPI OWNVKRNG +PVGTPGV ENKGPVU�
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UKQP DGVYGGP %NKGPV � CPF 2TQZ[ � CPF FTQR HTCOGU CV 2TQZ[

�� FGNKXGTKPI VJG HWNN�HKFGNKV[ FCVC UVTGCO VQ VJG ECEJG�

��� &KUEWUUKQP QH %CUG 5VWFKGU

6JG CDQXG ECUG UVWFKGU CTG TGCN�YQTNF UKVWCVKQPU KP YJKEJ

OWNVKRNG PGVYQTM FGHKEKGPEKGU GZKUV CV XCTKQWU RQKPVU KP VJG

PGVYQTM� 6JGUG ECUGU FGRKEV VYQ KORQTVCPV EJCTCEVGTKUVKEU�

• #FCRVCVKQP OC[ DG TGSWKTGF CV UGXGTCN RQKPVU KP VJG PGV�

YQTM� +P VJG YGD RTKQTKVK\CVKQP ECUG� RTKQTKVK\CVKQP OWUV QE�

EWT CV VJG +52 RTQZ[ 
VQ RTKQTKVK\G CNN UVTGCOU ETQUUKPI VJG

&5. NKPM�� YJKNG GPET[RVKQP KU TGSWKTGF CV VJG ENKGPV� UGTXGT�

CPF RGTJCRU CV CP KPVGTOGFKCVG RQKPV� +P VJG OQDKNG RQYGT�

UCXKPI GZCORNG� TGUWNV ECEJKPI OWUV QEEWT CV VJG YKTGNGUU

CEEGUU RQKPV� EQPVTQN QH VJG OQDKNG FGXKEGOU YKTGNGUU KPVGTHCEG

OWUV QEEWT QP VJCV FGXKEG� CPF EQORTGUUKQP OWUV QEEWT CV QT

DGHQTG VJG GFIG QH VJG JKIJ�DCPFYKFVJ PGVYQTM�

• #FCRVCVKQPU VQ JCPFNG KPFGRGPFGPV PGVYQTM RTQDNGOU

OC[ TGSWKTG EQQTFKPCVKQP� +P VJG YGD RTKQTKVK\CVKQP GZCORNG�

CRRNKECVKQP�NGXGN GPF�VQ�GPF GPET[RVKQP RTGENWFGU RTKQTKVK\C�

VKQP� +P VJG WUGT�VQ�WUGT OWNVKOGFKC GZCORNG� KPFGRGPFGPV

CFCRVCVKQP ECP NGCF VQ TGFWPFCPV CPF YCUVGHWN QRGTCVKQPU�

6JGUG GZCORNGU CTG PQV KUQNCVGF� 9KTGNGUU JQOG PGVYQTMU�

RGTUQPCN�CTGC PGVYQTMU 
G�I�� $NWGVQQVJ =��?�� CPF OWNVK�JQR

YKTGNGUU PGVYQTMU =��? CTG GZVGPFKPI VJG NCUV OKNG� #V VJG

QVJGT GZVTGOG� GXGP VJG OQUV TQDWUV CPF RQYGTHWN UGTXGTU

JCXG UWEEWODGF VQ EQPIGUVKQP� FKUVTKDWVGF FGPKCN�QH�UGTXKEG

CVVCEMU� CPF WPGZRGEVGF NQCF RGCMU 
G�I�� VJG �5NCUJFQV GHHGEV�

=�?�� *GVGTQIGPGKV[ EQPUVTCKPU JQY CFCRVCVKQPU ECP DG FG�

RNQ[GF� +H C ENKGPV CFLCEGPV VQ C NQY DCPFYKFVJ NKPM PGGFU

RTGHGVEJKPI VQ JCPFNG VJG JKIJ UGTXGT NCVGPE[� RTGHGVEJKPI

HTQO VJG ENKGPV YQWNF QXGTNQCF VJG NQY DCPFYKFVJ NKPM� 1P

VJG QVJGT JCPF� YJKNG CP GPF�VQ�GPF EQORTGUUKQP CFCRVCVKQP

OKIJV JCPFNG UGXGTCN DCPFYKFVJ EQPUVTCKPVU� C IKXGP UGTXGT

OC[ JCXG KPUWHHKEKGPV %27 E[ENGU VQ RTQXKFG UWEJ CP CFCRVC�

VKQP VQ CNN ENKGPVU� TGSWKTKPI QVJGT RQUUKDNG RQKPVU QH CFCRVC�

VKQP VQ DCNCPEG VJG NQCF�

6JGUG ECUGU FGOQPUVTCVG VJCV GPF�VQ�GPF PGVYQTM JGVGTQ�

IGPGKV[ OC[ TGSWKTG C EQQTFKPCVGF UGV QH CFCRVCVKQPU CV OWNVK�

RNG RQKPVU KP VJG PGVYQTM� 5WEJ C UGTXKEG TGSWKTGU OQTG EQO�

RNGZKV[ VJCP KPFGRGPFGPV CRRNKECVKQP�� NKPM�� QT RTQZ[�NGXGN

CFCRVCVKQP�
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#RRNKECVKQPU EQOOWPKECVKPI CETQUU JGVGTQIGPGQWU PGV�

YQTMU� KPENWFKPI VJG +PVGTPGV� OC[ TGSWKTG OWNVKRNG EQQTFK�

PCVGF CPF RQVGPVKCNN[ FKUVTKDWVGF CFCRVCVKQPU� UQOGVJKPI PQV

YGNN UWRRQTVGF D[ GZKUVKPI CFCRVCVKQP HTCOGYQTMU� 9G JCXG

FGXGNQRGF C U[UVGOU UGTXKEG ECNNGF %QPFWEVQT VQ GZRNQTG VJG

EJCNNGPIGU CPF TGYCTFU QH FKUVTKDWVGF CFCRVCVKQP�

��� 6JG %QPFWEVQT #RRTQCEJ

.KMG UGXGTCN GZKUVKPI U[UVGOU� %QPFWEVQT GPCDNGU CFCRVC�

VKQP QH TGNKCDNG EQPPGEVKQP�QTKGPVGF UVTGCOU HTQO YKVJKP VJG

PGVYQTM� *QYGXGT� %QPFWEVQT CNNQYU CFCRVCVKQP VQ DG FKU�

VTKDWVGF KPVQ VJG PGVYQTM F[PCOKECNN[� CRRN[KPI UGXGTCN EQQT�

FKPCVGF CFCRVCVKQPU VQ C UKPING EQPPGEVKQP CV XCTKQWU RQKPVU

CNQPI VJCV EQPPGEVKQP RCVJ�

%QPFWEVQT KU KPETGOGPVCNN[ FGRNQ[CDNG� +V ECP DG FGRNQ[GF

QP C UWDUGV QH PQFGU YKVJKP VJG PGVYQTMMKFGCNN[ CV ENKGPVU�

UGTXGTU� CPF ICVGYC[U DGVYGGP PGVYQTMU QH FKHHGTKPI EJCTCE�

VGTKUVKEU� 6JG CFFKVKQPCN TGUQWTEGU TGSWKTGF D[ CFCRVCVKQP


PQVCDN[ RTQEGUUKPI CPF UVQTCIG� ECP DG FGRNQ[GF CU PGGFGF�

6JG OQTG TGUQWTEGU RTGUGPV� VJG ITGCVGT VJG UGTXKEG RTQXKFGF�

%QPFWEVQT�GPCDNGF PQFGU OKIJV DG RTQXKFGF D[ CP QTICPK\C�

VKQPOU PGVYQTM KPHTCUVTWEVWTG� D[ CP +52 
HQT WUG D[ UWDUETKD�

GTU�� QT D[ C VJKTF RCTV[ QP C HGG�HQT�UGTXKEG DCUKU =��?�

%QPFWEVQT PQFGU UWRRQTV VJG FGRNQ[OGPV QH CFCRVQT EQFG

OQFWNGU VJCV KORNGOGPV RCTVKEWNCT CFCRVCVKQPU� 6JGUG CFCR�

VQTU QRGTCVG QP CRRNKECVKQP�NGXGN RTQVQEQNU� CTDKVTCTKN[ OQFK�

H[KPI VJG FCVC UVTGCO� %QPFWEVQT KPENWFGU C RNCPPKPI KPHTC�

UVTWEVWTG VJCV UGNGEVU VJG CRRTQRTKCVG CFCRVQTU HQT VJG IKXGP

EQPFKVKQPU� 6JG RNCPPKPI RTQEGUU KU WUGT�EQPVTQNNCDNG XKC C

UGV QH WUGT RTGHGTGPEGU�

%QPFWEVQT GPUWTGU VJCV VJG FCVC UVTGCO FGNKXGTGF VQ VJG

FGUVKPCVKQP CRRNKECVKQP KU KP C WUCDNG HQTO� CNNQYKPI CRRNKEC�

VKQP�VTCPURCTGPV CFCRVCVKQP� *QYGXGT� VJG FCVC FGNKXGTGF OC[

DG FKHHGTGPV HTQO VJG FCVC VTCPUOKVVGF� %QPFWEVQT KU CRRNKEC�

VKQP�VTCPURCTGPV� DWV PQV WUGT�VTCPURCTGPV� (QT KPUVCPEG� CP

CFCRVQT OC[ TGFWEG VJG DCPFYKFVJ TGSWKTGOGPV QH C XKFGQ

VTCPUOKUUKQP D[ FTQRRKPI UQOG HTCOGU� GHHGEVKXGN[ TGFWEKPI

VJG HTCOG TCVG� +H PGEGUUCT[� CPQVJGT CFCRVQT ECP TGUVQTG VJG

QTKIKPCN HTCOG TCVG DGHQTG FGNKXGT[ D[ FWRNKECVKPI HTCOGU�

HKNNKPI VJG ICRU� 6JG CRRNKECVKQP YKNN CEEGRV VJG XKFGQ UVTGCO

YKVJQWV PQVKEKPI CP[ EJCPIGU� DWV VJG WUGT YKNN UGG C SWCNKVC�

VKXG FKHHGTGPEG� 5KPEG %QPFWEVQT KU HWPFCOGPVCNN[ CRRNKEC�

VKQP�VTCPURCTGPV� KV ECP UWRRQTV DQVJ NGICE[ CPF ENQUGF�UQWTEG

CRRNKECVKQPU� *QYGXGT� CP #2+ EQWNF CNUQ DG CFFGF� CNNQYKPI

CYCTG CRRNKECVKQPU VQ RTQXKFG CFFKVKQPCN KPRWV CPF EQPVTQN

QXGT RNCPPKPI CPF CFCRVCVKQP�

��� -G[ %JCNNGPIGU

%QPFWEVQTOU CRRTQCEJ VQ CFCRVCVKQP KPVTQFWEGU UGXGTCN MG[

EJCNNGPIGU� KPENWFKPI TGUKNKGPEG VQ HCKNWTGU� VJG CDKNKV[ VQ

EJQQUG CP CRRTQRTKCVG UGV QH CFCRVQTU� CPF RTQVGEVKQP HTQO

CVVCEM CPF OKUWUG�

6JG PGY EQORQPGPVU VJCV FKUVTKDWVGF CFCRVCVKQP KPVTQFWEGU

KPVQ VJG PGVYQTM OWUV PQV TGFWEG VJG TGNKCDKNKV[ QH FCVC EQP�

PGEVKQPU� 0QFG� NKPM� CPF CFCRVQT HCKNWTGU UJQWNF PQV ECWUG

EQPPGEVKQP HCKNWTGU� 6QFC[� TGNKCDKNKV[ KU V[RKECNN[ RTQXKFGF

GPF�VQ�GPF CPF C IKXGP EQPPGEVKQPOU TGNKCDKNKV[ FQGU PQV FG�

RGPF QP CP[ RCTVKEWNCT PQFGU YKVJKP VJG PGVYQTM� 6JKU TGNK�
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CDKNKV[ OQFGN KU KPUWHHKEKGPV VQ UWRRQTV FKUVTKDWVGF CFCRVCVKQP�

(KTUV� FKUVTKDWVGF CFCRVCVKQP KPVTQFWEGU WPKSWG CPF RQVGPVKCNN[

UVCVGHWN PQFGU KP VJG OKFFNG QH VJG PGVYQTM WRQP YJKEJ C

EQPPGEVKQP OC[ FGRGPF� 5GEQPF� CFCRVCVKQP OC[ OQFKH[ VJG

FCVC UVTGCO KP VTCPUKV� RQVGPVKCNN[ EQPHWUKPI CP GPF�VQ�GPF

TGNKCDKNKV[ UGTXKEG� 6JKTF� VJKU TGNKCDKNKV[ OQFGN QHHGTU PQ RTQ�

VGEVKQP CICKPUV EJCPIGU KP CFCRVCVKQP� RCTVKEWNCTN[ WPGZRGEVGF

EJCPIGU� YJKEJ OWUV PQV TGUWNV KP VJG FGNKXGT[ QH WPKPVGNNKIK�

DNG FCVC VQ VJG WUGT� (QT GZCORNG� CP CFCRVCVKQP VJCV TGFWEGU

DCPFYKFVJ TGSWKTGOGPVU D[ FTQRRKPI XKFGQ HTCOGU RTQXKFGU

KPVGPVKQPCN FCVC NQUU� YJKEJ UJQWNF PQV DG EQPUKFGTGF C HCKN�

WTG� #NUQ� CFCRVQT HCKNWTG UJQWNF PQV DTGCM VJG FCVC UGOCPVKEU

D[ FGNKXGTKPI JCNH QH C HTCOG� %QPFWEVQT TGSWKTGU C PGY

OQFGN QH TGNKCDKNKV[ VJCV KU EQORCVKDNG YKVJ CFCRVCVKQP

(QT GCEJ EQPPGEVKQP VJCV OC[ PGGF CFCRVCVKQP� C FKUVTKD�

WVGF CFCRVCVKQP UGTXKEG OWUV FGVGTOKPG YJKEJ� KH CP[� CFCR�

VQTU CTG TGSWKTGF CPF YJGTG VQ FGRNQ[ VJGO� 2NCPPKPI UJQWNF

DG CWVQOCVKE� TGSWKTKPI CU NKVVNG WUGT CPF CRRNKECVKQP RCTVKEK�

RCVKQP CU RQUUKDNG� +H FCVC HNQYU DGHQTG CFCRVQTU CTG FG�

RNQ[GF� TGUQWTEGU EQWNF DG YCUVGF QP NQY�RTKQTKV[ FCVC� QT

UGPUKVKXG FCVC EQWNF DG VTCPUOKVVGF WPRTQVGEVGF QXGT KPUGEWTG

NKPMU� 5Q RNCPPKPI OWUV DG SWKEM� 6JKU RQKPV HCXQTU FGEGP�

VTCNK\GF RNCPPKPI� KP YJKEJ GCEJ PQFG NQECNN[ UGNGEVU CPF FG�

RNQ[U VJG CFCRVQTU KV DGNKGXGU CTG PGEGUUCT[� $WV VJG ECUG

UVWFKGU KP 5GEVKQP � UJQY VJCV VJG TKIJV EJQKEG QH CFCRVCVKQP

HQT QPG NKPM OC[ DG KPHNWGPEGF D[ QVJGT NKPMU CPF QVJGT CFCR�

VQTU FGUKTGF HQT VJG EQPPGEVKQP� # INQDCN XKGY� CPF VJGTGHQTG

KPVGT�PQFG EQOOWPKECVKQP� KU TGSWKTGF VQ OCMG VJG EQTTGEV

INQDCN FGEKUKQPU� 5KPEG UQOG NKPMU OC[ DG UNQY� YG OWUV

OKPKOK\G VJG EQOOWPKECVKQP EQUV QH QDVCKPKPI C INQDCN XKGY�

*QYGXGT� OKUVCMGU KP RNCPPKPI CTG GZRGPUKXG� UQ %QPFWEVQT

OWUV DCNCPEG RNCP SWCNKV[ CICKPUV UVCTVWR NCVGPE[�

5KPEG GPF�VQ�GPF GPET[RVKQP KU KPEQORCVKDNG YKVJ OCP[

FGUKTCDNG CFCRVCVKQPU� CPF NKPM�NGXGN GPET[RVKQP CUUWOGU VJCV

CNN TQWVGTU CTG VTWUVGF� %QPFWEVQT OWUV RTQXKFG CP KPVGTOGFK�

CVG CRRTQCEJ VJCV CFCRVU QPN[ CV VTWUVGF PQFGU� 6JG RNCPPKPI

RTQEGUU KVUGNH OWUV DG RTQVGEVGF HTQO UWDXGTUKQP� +PRWV VQ VJG

RNCPPKPI RTQEGUU OWUV DG NKOKVGF VQ VTWUVGF PQFGU� CPF CFCR�

VQT FGRNQ[OGPV OWUV DG VTKIIGTGF QPN[ D[ CP CWVJGPVKE RNCP�

(KPCNN[� GCEJ CFCRVKPI JQUV OWUV DG RTQVGEVGF HTQO VJG CFCR�

VCVKQPU KV CNNQYU� KPENWFKPI QXGTWUG QT OKUWUG QH TGUQWTEGU�

��� 2QVGPVKCN 2KVHCNNU QH &KUVTKDWVGF #FCRVCVKQP

*KUVQTKECNN[� RCEMGV RTQEGUUKPI CV PGVYQTM TQWVGTU JCU DGGP

NKOKVGF VQ PGVYQTM�NGXGN RTQVQEQNU� 7UWCNN[� JKIJGT�NGXGN

HWPEVKQPCNKV[ KU DGUV RTQXKFGF CU ENQUG VQ VJG CRRNKECVKQP GPF�

RQKPVU CU RQUUKDNG =��?� VJQWIJ URGEKCN U[UVGOU YKVJ XKUKDKNKV[

KPVQ JKIJGT�NGXGN RTQVQEQNU JCXG DGGP EQPUVTWEVGF� DQVJ HQT

CFCRVKXG RWTRQUGU =�? CPF KP HKTGYCNNU HQT UGEWTKV[� 6JG CF�

XCPVCIGU QH CRRNKECVKQP�NGXGN CFCRVCVKQP OWUV DG DCNCPEGF

CICKPUV RCEMGV QXGTJGCF CPF VTCPURCTGPE[�

$WKNFKPI CRRNKECVKQP�NGXGN CFCRVCVKQP KPVQ PGVYQTM PQFGU

KPETGCUGU RCEMGV RTQEGUUKPI EQUVU� (QTVWPCVGN[� CFCRVCVKQP KU

PQV TGSWKTGF CV CNN PGVYQTM PQFGU� PQT D[ CNN RCEMGVU� (QT

RCEMGVU TGSWKTKPI CFCRVCVKQP� VJG RTQEGUUKPI EQUVU UJQWNF DG

QHHUGV D[ VJG DGPGHKVU QDVCKPGF� (QT KPUVCPEG� VJG VKOG KV VCMGU

VQ TGFWEG VJG EQNQT FGRVJ QH C XKFGQ HTCOG KU OCFG WR D[

NQYGT VTCPUOKUUKQP EQUV� /CP[ F[PCOKE CRRNKECVKQP�NGXGN

CFCRVCVKQPU CTG HGCUKDNG VQFC[ =�?� 5KPEG RTQEGUUKPI URGGF KU

KORTQXKPI HCUVGT VJCP PGVYQTM URGGF� VJG UGV QH HGCUKDNG CFCR�

VCVKQPU KU ITQYKPI� #NUQ� URGEKCNK\GF JCTFYCTG OC[ GPCDNG

GHHKEKGPV CEVKXG RTQEGUUKPI CV PGVYQTM PQFGU =��?�

#FCRVCVKQP TGOQXGU VJG VTCPURCTGPE[ QH VJG VTCPUOKUUKQP

EJCPPGN� 7PCYCTG CFCRVCVKQP OKIJV PQV CNYC[U DG CRRTQRTK�

CVG� +P VJG %QPFWEVQT OQFGN� VJG WUGT KU KP EQPVTQN QH CFCRVC�

VKQP CPF ECP VJGTGHQTG UGNGEV VJG FGUKTGF CRRNKECVKQP DGJCXKQT�
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%QPFWEVQT KU EQORQUGF QH VYQ OCKP GNGOGPVU� CFCRVQTU

CPF VJG HTCOGYQTM HQT FGRNQ[KPI VJQUG CFCRVQTU 
(KIWTG ���

%QPFWEVQT CFCRVQTU CTG UGNH�EQPVCKPGF RKGEGU QH ,CXC EQFG�

/CP[ CFCRVQTU CTG V[RG�URGEKHKE� GZRGEVKPI C URGEKHKE RTQVQ�

EQN QT FCVC V[RG� /QUV CFCRVQTU CTG RCKTGF� # RCKT QH CFCR�

VQTU V[RKECNN[ EQPXGTVU HTQO CP KPRWV RTQVQEQN VQ C RTQVQEQN

DGVVGT UWKVGF HQT VTCPUOKUUKQP QXGT C PGVYQTM YKVJ RCTVKEWNCT

EJCTCEVGTKUVKEU� CPF DCEM VQ VJG QTKIKPCN RTQVQEQN� #FCRVQTU

ECP CTDKVTCTKN[ OQFKH[ VJG FCVC UVTGCO� CNNQYKPI CP[ FGUKTGF

V[RG QH CFCRVCVKQP� #FCRVQTU ECP DG NQUU[� VJG FCVC FGNKXGTGF

VQ VJG CRRNKECVKQP OC[ DG FKHHGTGPV HTQO VJG FCVC VTCPUOKVVGF�

0GYN[ FGXGNQRGF CFCRVQTU ECP DG CFFGF VQ VJG CXCKNCDNG

UWKVG CU PGY RTQVQEQNU� PGY PGVYQTM VGEJPQNQIKGU� CPF PGY

WUGT TGSWKTGOGPVU CTG FGXGNQRGF� #FCRVQTU CTG F[PCOKECNN[

FGRNQ[GF HQT PGY EQPPGEVKQPU CU VJG PGGF CTKUGU� NKOKVGF QPN[

D[ VJG CXCKNCDKNKV[ QH PQFG TGUQWTEGU� #FCRVQTU ECP DG EQO�

RQUGF CPF EQODKPGF UGSWGPVKCNN[ YKVJ QVJGT CFCRVQTU� NKOKVGF

QPN[ D[ VJG KPRWV CPF QWVRWV RTQVQEQNU GZRGEVGF D[ GCEJ

CFCRVQT� #FCRVQTU CTG UGNH�FGUETKRVKXG� URGEKH[KPI VJG TG�

SWKTGF KPRWV RTQVQEQN� VJG TGUWNVKPI QWVRWV RTQVQEQN� CPF VJG

TGUQWTEGU TGSWKTGF HTQO VJG PQFG�

6JG %QPFWEVQT HTCOGYQTM KU RTKOCTKN[ C WUGT URCEG ,CXC

RTQITCO VJCV RTQXKFGU C TWPVKOG GPXKTQPOGPV HQT CFCRVQTU


(KIWTG ��� 6JKU TWPVKOG GPXKTQPOGPV KPVGTEGRVU EQPPGEVKQPU

HTQO CRRNKECVKQP ENKGPVU VQ CRRNKECVKQP UGTXGTU� HQTOKPI C FCVC

RCVJ VJTQWIJ %QPFWEVQT�GPCDNGF PQFGU DGVYGGP VJG ENKGPV CPF

UGTXGT� CPF FGRNQ[KPI CFCRVQTU CV CRRTQRTKCVG PQFGU CNQPI

VJCV RCVJ� 6JG RTQVQEQNU WUGF D[ %QPFWEVQT VQ GPCDNG FKUVTKD�

WVGF CFCRVCVKQP CTG FGUETKDGF KP VJG HQNNQYKPI UGEVKQPU�
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��� 5VTGCO +PVGTEGRVKQP CPF *CPFNKPI

$GHQTG KV ECP CFCRV C FCVC UVTGCO� %QPFWEVQT OWUV KPVGT�

EGRV VJCV UVTGCO CPF FGVGTOKPG KH VJG FCVC KU C V[RG VJCV %QP�

FWEVQT ECP CFCRV� +H UQ� %QPFWEVQT OWUV HKPF %QPFWEVQT�

GPCDNGF PQFGU DGVYGGP VJG ENKGPV CPF VJG UGTXGT� CPF RTQXKFG

GCEJ YKVJ UWUVCKPGF CEEGUU VQ VJG FCVC UVTGCO�

9JGP CP CRRNKECVKQP UVCTVU C PGY FCVC EQPPGEVKQP QP C

%QPFWEVQT PQFG� %QPFWEVQTOU KPVGTEGRVKQP NC[GT VTCRU VJG

QRGPKPI QH VJG UQEMGV� EQPPGEVKPI KV VQ %QPFWEVQT KPUVGCF QH

VJG QRRQUKVG GPFRQKPV� 5KPEG %QPFWEVQT KU EQPPGEVKQP�

QTKGPVGF� QPN[ 6%2 EQPPGEVKQPU CTG KPVGTEGRVGF� 7PFGT VJG

.KPWZ ��� MGTPGN� VJG KPVGTEGRVKQP NC[GT KU C UOCNN MGTPGN

OQFKHKECVKQP VJCV VTCRU EQPPGEVKQPU FGUVKPGF HQT RCTVKEWNCT

TGOQVG RQTVU URGEKHKGF D[ %QPFWEVQT� 7PFGT .KPWZ ��� CPF

OQFGTP (TGG$5& MGTPGNU� VJG DWKNV�KP HKTGYCNN ECP RGTHQTO

VJKU HWPEVKQP� +P QVJGT U[UVGOU� GZVGPUKDKNKV[ OGEJCPKUOU ECP

CNNQY VTCRRKPI QH FCVC HNQYU YKVJQWV MGTPGN OQFKHKECVKQPU

=��?� +H VJG ENKGPV PQFG KU PQV %QPFWEVQT�GPCDNGF� %QPFWEVQT

EQWNF CNUQ VTCR EQPPGEVKQPU HTQO C PQFG YKVJKP VJG PGVYQTM

WUKPI .KPWZOU VTCPURCTGPV RTQZ[ HCEKNKV[ =��?�

6Q RTQRGTN[ CFCRV C FCVC UVTGCO� %QPFWEVQT OWUV EQTTGEVN[

KFGPVKH[ RTQVQEQNU CPF FCVC V[RGU� 5WEJ KFGPVKHKECVKQP KU RQU�

UKDNG DGECWUG ENKGPV CPF UGTXGT CRRNKECVKQPU OWUV CNTGCF[ RTQ�

XKFG UWHHKEKGPV ENWGU VQ EQOOWPKECVG YKVJ QPG CPQVJGT� (QT

GZCORNG� C YGNN�MPQYP RQTV PWODGT KU WUGF VQ EQPVCEV C RCT�

VKEWNCT UGTXKEG� 5QOG RTQVQEQNU� NKMG *662� OC[ WUG UGXGTCN

RQTV PWODGTU QT OC[ JCXG UGXGTCN RTQVQEQN XGTUKQPU� +P VJGUG

ECUGU� CP KPKVKCN JCPFUJCMG VJCV KFGPVKHKGU C RTQVQEQN XGTUKQP

QT GPCDNGF QRVKQPU KU EQOOQP� 6JG V[RG QH FCVC DGKPI VTCPU�

OKVVGF XKC C VTCPURQTV RTQVQEQN NKMG (62� 5/62� QT *662 KU

HTGSWGPVN[ KFGPVKHKGF GZRNKEKVN[ 
WUKPI VJG Q%QPVGPV�6[RG�R

JGCFGT KP *662�� DWV OCIKE PWODGTU ECP CNUQ DG WUGF� 5KPEG

%QPFWEVQT QPN[ KPVGTEGRVU VJQUG RTQVQEQNU VJCV KV MPQYU ECP

DG GHHGEVKXGN[ CFCRVGF� YG TGFWEG VJG QXGTJGCF HQT PQP�

CFCRVGF UVTGCOU� %WTTGPVN[� KPVGTEGRVKQP KU DCUGF GPVKTGN[ QP

TGOQVG RQTV PWODGT�

1PEG C EQPPGEVKQP KU KPVGTEGRVGF� %QPFWEVQT ECP KFGPVKH[


HTQO VJG KPVGTEGRVKQP NC[GT QT VTCPURCTGPV RTQZ[ HCEKNKV[� VJG

EQPPGEVKQPOU QTKIKPCN FGUVKPCVKQP� 6JG KPVGTEGRVKPI PQFG OWUV

KFGPVKH[ QVJGT %QPFWEVQT�GPCDNGF PQFGU CNQPI VJG RCVJ HTQO

VJG ENKGPV VQ VJG UGTXGT� %WTTGPVN[� %QPFWEVQT�GPCDNGF PQFGU

CTG KFGPVKHKGF D[ UGPFKPI RTQDG RCEMGVU 
YJKEJ HQNNQY VJG

V[RKECN PGVYQTM TQWVG� VQYCTF VJG UGTXGT� %QPFWEVQT�GPCDNGF

PQFGU CNQPI VJKU TQWVG ECRVWTG VJKU RCEMGV CPF RCTVKEKRCVG KP

RNCPPKPI HQT VJKU EQPPGEVKQP� 1PEG VJG NCUV PQFG KU TGCEJGF� C

EQPPGEVKQP KU ETGCVGF VQ VJG KPVGPFGF UGTXGT� CPF RNCPPKPI

QEEWTU VQ UGNGEV C UGV QH CFCRVCVKQP PQFGU CPF C UGV QH CFCRVQTU

VQ FGRNQ[� $GHQTG FCVC HNQYU� 6%2 EQPPGEVKQPU CTG ETGCVGF

DGVYGGP CFLCEGPV RCKTU QH %QPFWEVQT PQFGU CV YJKEJ CFCRVC�

VKQP KU FGUKTGF� 6JG TGUWNV KU CP GPF�VQ�GPF RCVJ OCFG WR QH

OWNVKRNG URNKV�6%2 EQPPGEVKQPU�

��� #WVQOCVGF 2NCPPKPI

%QPFWEVQT KPENWFGU C RNCPPKPI HCEKNKV[ VQ CWVQOCVKECNN[ UG�

NGEV CP CRRTQRTKCVG UGV QH CFCRVQTU CPF FGEKFG YJGTG VQ FGRNQ[

VJGO� #WVQOCVKE RNCPPKPI KU GUUGPVKCN DGECWUG DQVJ VJG WUGT

CPF VJG CRRNKECVKQP YTKVGT V[RKECNN[ NCEM VJG PGVYQTMKPI GZ�

RGTVKUG CPF HQTGVJQWIJV TGSWKTGF VQ WPFGTUVCPF GKVJGT VJG

EJCTCEVGTKUVKEU CPF TGSWKTGOGPVU QH VJG PGVYQTM QT VJG ECRC�

DKNKV[ CPF KPVGTQRGTCDKNKV[ QH CXCKNCDNG CFCRVQTU� 2NCPPKPI

QEEWTU QP C RGT�EQPPGEVKQP DCUKU CPF EQPUKUVU QH VJTGG OCKP

GNGOGPVU� KPHQTOCVKQP ICVJGTKPI� RNCP HQTOWNCVKQP� CPF CFCR�

VQT FGRNQ[OGPV�

6JG RNCPPKPI RTQEGUU EQPUKFGTU WUGT RTGHGTGPEGU� PQFG TG�

UQWTEGU� CPF NKPM EJCTCEVGTKUVKEU� 7UGT RTGHGTGPEGU FGUETKDG

VJG TGUQWTEGU 
VKOG� OQPG[� DCVVGT[ RQYGT� GVE�� CPF VJG

SWCNKVKGU QH VJG FCVC OQUV KORQTVCPV VQ VJG WUGTOU EWTTGPV VCUM�

(QT KPUVCPEG� YJGP FQYPNQCFKPI C OCR QXGT C NKOKVGF DCPF�

YKFVJ NKPM� CP KORCVKGPV WUGT OC[ RTGHGT C JKIJ�TGUQNWVKQP

DNCEM�CPF�YJKVG KOCIG� CNNQYKPI UVTGGV PCOGU VQ DG TGCF� QT

JG OC[ RTGHGT C NQY�TGUQNWVKQP HWNN�EQNQT KOCIG� CNNQYKPI VJG

RCTMU VQ DG GCUKN[ NQECVGF� 0QFG TGUQWTEGU KPENWFG VJG UGV QH

CXCKNCDNG CFCRVQTU CPF VJG TGUQWTEGU CXCKNCDNG VQ VJQUG CFCR�

VQTU� UWEJ CU %27 E[ENGU CPF UVQTCIG URCEG� 0QFGU OC[ CNUQ

YKUJ VQ GZRTGUU UGEWTKV[ EQPUVTCKPVU VJCV YQWNF RTGXGPV VJGO

HTQO GZGEWVKPI RCTVKEWNCT CFCRVQTU� .KPM EJCTCEVGTKUVKEU KP�

ENWFG DCPFYKFVJ� NCVGPE[� UGEWTKV[ NGXGN� LKVVGT� CPF TGNKCDKNKV[�

&GVGTOKPKPI VJG KPRWVU VQ RNCPPKPI TGSWKTGU UQOG HCEKNKV[

HQT GPXKTQPOGPVCN OQPKVQTKPI CV GCEJ PQFG� %QPFWEVQT RTQ�

XKFGU C RNWIICDNG CTEJKVGEVWTG HQT OQPKVQTKPI NQECN PQFG CPF

NKPM EQPFKVKQPU� #P GPXKTQPOGPVCN OQPKVQT UJQWNF CNNQY EWT�

TGPV CPF JKUVQTKECN EQPFKVKQPU VQ DG SWGTKGF CPF UJQWNF PQVKH[

%QPFWEVQT QH FTCUVKE EJCPIGU VJCV OKIJV TGSWKTG C TGXKUGF

RNCP� %WTTGPVN[� %QPFWEVQT WUGU C XGT[ UKORNG OGEJCPKUO

HQT OGCUWTKPI PQFG TGUQWTEGU CPF NKPM EJCTCEVGTKUVKEU� 'XGP�

VWCNN[� %QPFWEVQT EQWNF NGXGTCIG OQTG UQRJKUVKECVGF VGEJ�

PQNQIKGU FGXGNQRGF D[ QVJGT TGUGCTEJGTU =��? =��?�

%QPFWEVQT DCNCPEGU INQDCN QRVKOCNKV[ CICKPUV URGGF D[ WU�

KPI C UKPING�TQWPF�VTKR EGPVTCNK\GF RNCPPKPI CTEJKVGEVWTG�

9JGP RNCPPKPI DGIKPU� CNN PQFGU CNQPI VJG FCVC RCVJ HQTYCTF

VJGKT NQECN RNCPPKPI KPHQTOCVKQP VQ C UKPING RNCPPGT PQFG


(KIWTG ��� %WTTGPVN[� VJKU PQFG KU VJG %QPFWEVQT PQFG ENQUGUV

VQ VJG UGTXGT� 6JG RNCPPGT PQFG WUGU VJKU KPHQTOCVKQP VQ HQT�

OWNCVG C RNCP� YJKEJ KU VTCPUOKVVGF HTQO VJG RNCPPGT PQFG

VQYCTF VJG ENKGPV GPFRQKPV� RCUUKPI VJTQWIJ GCEJ %QPFWEVQT�

GPCDNGF PQFG CNQPI VJG YC[� 1PEG VJG CFCRVQTU CTG FGRNQ[GF
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QP C IKXGP PQFG� FCVC OC[ HNQY KP VJCV FKTGEVKQP� #U C TGUWNV�

QPEG VJG RNCP TGCEJGU VJG ENKGPV PQFG� VJG HKTUV D[VGU QH CRRNK�

ECVKQP FCVC HTQO VJG UGTXGT YKNN TGCEJ VJG ENKGPV� 6JG RNCP

PQY HNQYU KP TGXGTUG� FGRNQ[KPI CFCRVQTU HQT VJG QVJGT FKTGE�

VKQP QH HNQY� 1PEG VJG RNCP TGCEJGU VJG UGTXGT PQFG� VJG HKTUV

D[VGU QH CRRNKECVKQP FCVC HTQO VJG ENKGPV YKNN TGCEJ VJG UGTXGT�

6JWU� QPG GZVTC TQWPF VTKR JCU DGGP CFFGF DGHQTG CRRNKECVKQP

FCVC DGIKPU VQ HNQY KP DQVJ FKTGEVKQPU�

6JG %QPFWEVQT CTEJKVGEVWTG ECP RNWI KP OCP[ RNCP HQTOW�

NCVKQP CNIQTKVJOU� VJG EWTTGPV CNIQTKVJO KU VGORNCVG�DCUGF� #

VGORNCVG KU C RTG�HQTOWNCVGF FGUETKRVKQP QH C J[RQVJGVKECN

FGRNQ[OGPV QH CFCRVQTU� 6GORNCVGU CTG HTGSWGPVN[ 
DWV PQV

CNYC[U� RTQVQEQN�URGEKHKE CPF FGUETKDG C J[RQVJGVKECN UGV QH

PQFGU� VJG CFCRVQTU VQ DG FGRNQ[GF QP VJQUG PQFGU� VJG TG�

UQWTEGU TGSWKTGF QP GCEJ PQFG� VJG GHHGEV QH CFCRVCVKQP QP VJG

NKPMU DGVYGGP CFLCEGPV PQFGU� CPF CP[ SWCNKVCVKXG EJCPIG KP

VJG FGNKXGTGF FCVC� (QT KPUVCPEG� C VGORNCVG OKIJV URGEKH[

VJCV WUKPI C HTCOG�FTQRRKPI CFCRVQT QP QPG PQFG CPF C HTCOG�

FWRNKECVKPI CFCRVQT QP CPQVJGT FQWDNGU VJG GHHGEVKXG DCPF�

YKFVJ QH VJG NKPMU DGVYGGP VJGO� DWV TGFWEGU XKFGQ SWCNKV[�

5KPEG VJG PWODGT QH %QPFWEVQT�GPCDNGF PQFGU KP VJG FCVC

RCVJ KU V[RKECNN[ ITGCVGT VJCP VJG PWODGT QH PQFGU URGEKHKGF KP

VJG VGORNCVG� C IKXGP VGORNCVG ECP DG CRRNKGF VQ C PGVYQTM KP

OCP[ YC[U 
D[ OCVEJKPI GCEJ VGORNCVG PQFG VQ GCEJ TGCN

PQFG�� 6JG DGUV CRRNKECVKQP QH CNN CXCKNCDNG VGORNCVGU KU EJQ�

UGP DCUGF QP VJG GHHGEVKXG PGVYQTM EJCTCEVGTKUVKEU FGUKTGF D[

VJG WUGT CPF VJG RTGHGTTGF TGUWNVKPI FCVC EJCTCEVGTKUVKEU�

2NCPPKPI QEEWTU CV EQPPGEVKQP UVCTV�WR VKOG DCUGF QP VJG

EWTTGPV PGVYQTM EQPFKVKQPU� &[PCOKE PGVYQTM EQPFKVKQPU

OC[ NGCF VQ TGRNCPPKPI� #FCRVKPI VQ OKPQT XCTKCVKQPU KP

DCPFYKFVJ� FGNC[� GVE�� KU VJG LQD QH VJG KPFKXKFWCN CFCRVQTU�

+H� JQYGXGT� VJG XCTKCVKQPU CTG VQQ NCTIG HQT VJG CFCRVQTU VQ

JCPFNG� QT VJGTG KU CP CEVWCN HCKNWTG� QPG %QPFWEVQT PQFG YKNN

UKIPCN VQ VJG QVJGTU� KPKVKCVKPI C FKUVTKDWVGF TGGXCNWCVKQP QH VJG

FGRNQ[GF CFCRVQTU� %QPFWEVQT OC[ VT[ VQ HKPF C PGY FCVC

RCVJ QT CNVGT VJG UGV QH FGRNQ[GF CFCRVQTU QP VJG QNF RCVJ�

��� 4GNKCDKNKV[

6%2 RTQXKFGU C EQPXGPKGPV OQFGN HQT CRRNKECVKQP YTKVGTU�

GZCEVN[�QPEG� KP�QTFGT FGNKXGT[ QH C D[VG UVTGCO� *QYGXGT�

VJKU OQFGN KU KPEQORCVKDNG YKVJ CFCRVCVKQP� 5KPEG CFCRVCVKQP

UGGMU VQ FGNKXGT UQOG XGTUKQP QH VJG VTCPUOKVVGF FCVC VJCV KU

EQUV�GHHGEVKXG� VJG D[VGU FGNKXGTGF OC[ DGCT PQ TGUGODNCPEG

VQ VJG D[VGU VTCPUOKVVGF� 6Q OCKPVCKP VJG UGOCPVKEU GZRGEVGF

D[ VJG WUGT YJKNG GPCDNKPI CFCRVCVKQP� %QPFWEVQT RTQXKFGU C

PGY OQFGN QH TGNKCDKNKV[ VJCV KPUVGCF RTQXKFGU GZCEVN[�QPEG�

KP�QTFGT FGNKXGT[ QH CFCRVGF FCVC�

����� 2TGXKQWUN[ 2TQRQUGF #RRTQCEJGU

6JTGG CRRTQCEJGU VQ TGNKCDKNKV[ JCXG DGGP KPEQTRQTCVGF KPVQ

RTGXKQWU CFCRVKXG UGTXKEGU� 6JG HKTUV KU VQ TGUVTKEV VJG V[RGU QH

QRGTCVKQPU VJCV ECP DG RGTHQTOGF QP VJG FCVC UVTGCO� 6JG

5PQQR 2TQVQEQN =�? CXQKFU XKQNCVKPI 6%2 UGOCPVKEU� YJKNG

2TQVQEQN $QQUVGTU =�? CNNQYU QPN[ CFFKVKXG QRGTCVKQPU� VTCPU�

OKVVKPI VJG CFFKVKQPCN KPHQTOCVKQP KPFGRGPFGPVN[ HTQO 6%2

UVTGCOU� +P GKVJGT ECUG� CFCRVCVKQP HCKNWTG QPN[ TGFWEGU QT

TGOQXGU VJG CFCRVCVKQP DGPGHKVU� 6JKU CRRTQCEJ ECPPQV UWR�

RQTV CTDKVTCT[ CFCRVCVKQPU� JQYGXGT�

# UGEQPF CRRTQCEJ KU VQ KPETGCUG VJG TGNKCDKNKV[ QH CFCRVKPI

PQFGU� 6JG $GTMGNG[ 2TQZ[ =�? CNNQYU CTDKVTCT[ CFCRVCVKQPU

D[ URNKVVKPI VJG 6%2 EJCPPGN KPVQ VYQ� HTQO VJG UGTXGT VQ C

RTQZ[ CPF HTQO VJG RTQZ[ VQ VJG ENKGPV� 6JG RQVGPVKCN HQT HCKN�

WTG KU OKVKICVGF VJTQWIJ VJG WUG QH TGFWPFCPV JCTFYCTG CPF

UQHVYCTG KP VJG RTQZ[ PQFG� 9JKNG VJKU CRRTQCEJ YQTMU HQT C

UKPING RTQZ[ PGCT VJG NCUV OKNG� FGRNQ[KPI TGFWPFCPV JCTFYCTG

VJTQWIJQWV VJG PGVYQTM KU PQV HGCUKDNG� #NUQ� VJKU CRRTQCEJ

FQGU PQV CFFTGUU UQHVYCTG HCKNWTGU KP CFCRVCVKQP OQFWNGU�

# VJKTF CRRTQCEJ KU VQ D[RCUU VJG GPF�VQ�GPF TGNKCDKNKV[

OGEJCPKUO 
WUKPI URNKV�6%2 QT D[ CFCRVKPI 6%2 KVUGNH =��?�

CPF CEEGRV UQOG HCKNWTGU� 6JKU CRRTQCEJ KU RCTVKEWNCTN[ CR�

RGCNKPI YJGP QPN[ QPG RCVJ GZKUVU HTQO VJG ENKGPV VQ VJG TGUV

QH VJG PGVYQTM� CU KU EQOOQPN[ VJG ECUG HQT NCUV�OKNG CFCRVC�

VKQP� +H VJG RQKPV QH CFCRVCVKQP KU CNQPI VJKU RCVJ� VJGP HCKNWTG

QH CP CFCRVKPI PQFG KORNKGU RCEMGVU ECPPQV DG HQTYCTFGF�

5KPEG UQOG FGITGG QH HCKNWTG YQWNF QEEWT CP[YC[� VJG RTGU�

GPEG QH CFCRVCVKQP FQGU PQV FGETGCUG VJG NGXGN QH TGNKCDKNKV[�

*QYGXGT� VJKU CTIWOGPV FQGU PQV CFFTGUU VJG KUUWG QH CFCRVQT

HCKNWTG QT OQTG VTCPUKGPV PQFG HCKNWTGU� #NUQ� YJGP CFCRVC�

VKQP KU FKUVTKDWVGF� CNVGTPCVKXG TQWVGU OC[ XGT[ YGNN GZKUV� CN�

NQYKPI FCVC VTCPUOKUUKQP VQ EQPVKPWG FGURKVG PQFG HCKNWTGU�

����� # 0GY /QFGN HQT 4GNKCDKNKV[

/QUV TGNKCDKNKV[ OQFGNU CUUWOG VJCV FCVC KU KOOWVCDNG FWT�

KPI VTCPUOKUUKQP� 'CEJ D[VG VTCPUOKVVGF KU TGEGKXGF� WP�

EJCPIGF� CV VJG FGUVKPCVKQP� 6JG OGCUWTG QH TGNKCDKNKV[ KP

UWEJ C U[UVGO KU GZCEVN[�QPEG� KP�QTFGT FGNKXGT[ QH D[VGU�

6JKU V[RG QH TGNKCDKNKV[ ECP DG IWCTCPVGGF D[ VJG GPFRQKPVU�

VJG HCKNWTG QH YJKEJ YKNN ECWUG VJG EQPPGEVKQP VQ HCKN�

#FCRVCVKQP XKQNCVGU VJKU OQFGNOU CUUWORVKQP QH FCVC KOOW�

VCDKNKV[� 9JGP C HCKNWTG QEEWTU� VJG U[UVGO OWUV GPUWTG VJCV

VJG TGUWNVKPI CFCRVGF FCVC UVTGCO EQPHQTOU VQ VJG RTQVQEQN

GZRGEVGF D[ VJG CRRNKECVKQP� /CKPVCKPKPI FCVC KPVGITKV[ KU PQV

UKORNG� JQYGXGT� 6JG FCVC CNTGCF[ QWVRWV D[ CP CFCRVQT OC[

DG KPEQORCVKDNG YKVJ C UYKVEJ VQ VJG QTKIKPCN UVTGCO� (QT KP�

UVCPEG� EQPUKFGT CP CFCRVQT VJCV CFFU C NQYUTE CVVTKDWVG VQ CP

KOCIG VCI KP CP *6/. FCVC UVTGCO 
(KIWTG ��� +H C HCKNWTG

QEEWTU KP VJG OKFFNG QH VJG VCI� C D[VG�EQWPV TGVTCPUOKUUKQP
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UEJGOG OC[ TGUWNV KP FCVC VJCV KU PGKVJGT VJG CFCRVGF FCVC PQT

VJG QTKIKPCN FCVC� CPF OC[ PQV GXGP DG U[PVCEVKECNN[ EQTTGEV�

'XGP KH CP CFCRVQT HCKNU CV CP CRRTQRTKCVG RQKPV KP VJG

UVTGCO� TGVTCPUOKUUKQP QH NQUV FCVC KU UVKNN FKHHKEWNV� (QT KP�

UVCPEG� KH CP CFCRVQT EQPXGTVU EQNQT XKFGQ HTCOGU KPVQ DNCEM�

CPF�YJKVG� VJG CFCRVGF HTCOGU YKNN EQPUVKVWVG C UJQTVGT D[VG

UVTGCO� +H C HCKNWTG QEEWTU KOOGFKCVGN[ CHVGT VJG NCUV D[VG QH

HTCOG ���� C UKORNG D[VG�EQWPV TGVTCPUOKUUKQP UEJGOG OKIJV

DGIKP TGVTCPUOKUUKQP CHVGT HTCOG ��� FWRNKECVKPI FCVC VJG WUGT

JCU CNTGCF[ TGEGKXGF� 6JG U[UVGO OWUV EQTTGNCVG VJG FCVC

TGEGKXGF FQYPUVTGCO YKVJ VJG FCVC VTCPUOKVVGF VQ FGVGTOKPG

CP CRRTQRTKCVG RQKPV QH TGVTCPUOKUUKQP� +H VJKU EQTTGNCVKQP KU

NQUV YKVJ VJG CFCRVQT� VTCPUOKUUKQP ECPPQV EQPVKPWG�

9G RTQRQUG VJCV KP VJG HCEG QH CFCRVCVKQP� C TGNKCDNG U[UVGO

UJQWNF RTGUGTXG VYQ RTQRGTVKGU QH C FCVC UVTGCO�

�� 'CEJ UGOCPVKECNN[ OGCPKPIHWN GNGOGPV KP VJG VTCPUOKV�

VGF FCVC UVTGCO KU FGNKXGTGF GZCEVN[ QPEG CPF KP QTFGT�

�� &GNKXGTGF FCVC EQPHQTOU VQ VJG GZRGEVGF RTQVQEQN�

6JG HKTUV RTQRGTV[ TGSWKTGU VJCV VJG FCVC UVTGCO DG FKXKFGF

KPVQ UGIOGPVU VJCV CTG UGOCPVKECNN[ OGCPKPIHWN VQ VJG RTQVQ�

EQN DGKPI VTCPUOKVVGF DGHQTG CFCRVCVKQP ECP QEEWT� (QT KP�

UVCPEG� C XKFGQ UVTGCO OKIJV DG FKXKFGF KPVQ HTCOGU� QT CP

*6/. UVTGCO KPVQ VCIU CPF VGZV� 'CEJ UGIOGPV OWUV DG FG�

NKXGTGF GZCEVN[ QPEG� KP UQOG CEEGRVCDNG HQTO 
QTKIKPCN�

CFCRVGF� QT FGNGVGF GPVKTGN[� KP VJG RTQRGT QTFGT�

6JG UGEQPF RTQRGTV[ TGUVTKEVU VJG EQPVGPV QH VJG UGIOGPVU

CV VJG VKOG QH HKPCN FGNKXGT[� +H JCNXKPI VJG HTCOG TCVG KU

CEEGRVCDNG VQ VJG CRRNKECVKQP� VJGP FGNKXGTKPI GORV[ UGIOGPVU

KP VJG RNCEG QH GXGT[ QVJGT HTCOG OKIJV DG CNNQYGF�

5GIOGPVU OWUV DG EJQUGP UQ VJCV VJG HCKNWTG QH CP[ CFCRVQT

YKNN PQV TGUWNV KP FGNKXGT[ QH FCVC VJCV EQPHWUGU VJG FGUVKPCVKQP

CRRNKECVKQP� VJGTGD[ GPUWTKPI VJCV UQOG XKCDNG XGTUKQP QH VJG

FCVC RTQFWEGF CV VJG UQWTEG YKNN CTTKXG CV VJG FGUVKPCVKQP�

����� #VVCKPKPI 4GNKCDKNKV[

%QPFWEVQT WUGU C 6%2 EQPPGEVKQP DGVYGGP CFLCEGPV %QP�

FWEVQT PQFGU CNQPI VJG FCVC RCVJ� RTQXKFKPI TGNKCDNG FGNKXGT[

DGVYGGP CFCRVQT OQFWNGU QP FKHHGTGPV PQFGU� 5KPEG CFCRVC�

VKQPU QEEWT QPN[ CV %QPFWEVQT PQFGU� 6%2OU OQFGN YQTMU

YGNN DGVYGGP VJGO� 7PNGUU CP CFCRVQT� C NKPM� QT C PQFG HCKNU�

GPF�VQ�GPF VTCPUOKUUKQP QH CFCRVGF FCVC RTQEGGFU TGNKCDN[ CPF

KP QTFGT� +H QPG QH VJGUG GXGPVU QEEWTU� %QPFWEVQTOU FCVC TG�

EQXGT[ OGEJCPKUO RTQVGEVU CICKPUV FCVC NQUU� 1PEG VJG FCVC

RCVJ KU TGUVQTGF� %QPFWEVQT OWUV FGVGTOKPG YJKEJ FCVC JCU

CNTGCF[ DGGP TGEGKXGF FQYPUVTGCO CPF TGSWGUV TGVTCPUOKUUKQP

HTQO VJKU RQKPV� #U RTGXKQWUN[ FGUETKDGF� VJKU OGEJCPKUO

OWUV DG EQORCVKDNG YKVJ CFCRVCVKQP� RTQXKFKPI GZCEVN[�QPEG

FGNKXGT[ QH UGOCPVKE OGCPKPI�

����� 5GOCPVKE 5GIOGPVCVKQP

5GOCPVKE UGIOGPVCVKQP CNNQYU FCVC TGEQXGT[ FGURKVG VJG

RTGUGPEG QH CFCRVCVKQP� # UGOCPVKE UGIOGPV KU C F[PCOKECNN[

CFLWUVCDNG WPKV QH TGVTCPUOKUUKQP HQT FCVC TGEQXGT[� 5GOCPVKE

UGIOGPVU CNUQ RTGUGTXG VJG EQTTGURQPFGPEG DGVYGGP CP CFCR�

VQTOU KPRWV CPF QWVRWV FCVC UVTGCOU� #FCRVQTU� YJKEJ JCXG CP

WPFGTUVCPFKPI QH VJG HQTOCV QH VJG FCVC UVTGCO CPF VJG QRGTC�

VKQPU VJG[ YKNN RGTHQTO QP VJCV UVTGCO� JCXG C TGURQPUKDKNKV[

VQ OCKPVCKP CRRTQRTKCVG UGIOGPVCVKQP�

6JG KPKVKCN FCVC UVTGCO EQPUKUVU QH D[VGU DGKPI VTCPUOKVVGF

D[ VJG CRRNKECVKQP CPF KPVGTEGRVGF D[ C %QPFWEVQT OQFWNG QP

VJG UQWTEG PQFG� %QPFWEVQT EQPUKFGTU VJGUG D[VGU VQ DG NQIK�

ECNN[ FKXKFGF KPVQ QPG�D[VG UGIOGPVU� YJKEJ CTG PWODGTGF

UGSWGPVKCNN[� +V KU PQV PGEGUUCT[� CV VJKU UVCIG� VQ VTCEM UGI�

OGPV DQWPFCTKGU QT UGIOGPV PWODGTU� (QT GHHKEKGPE[� VJG

D[VGU ECP DG VTCPUOKVVGF YKVJ XGT[ NKVVNG QXGTJGCF� UKORN[

EQWPVKPI VJG D[VGU ECP KFGPVKH[ KPFKXKFWCN QPG�D[VG UGIOGPVU�

#FCRVQTU HQTO NCTIGT UGIOGPVU D[ EQODKPKPI UOCNNGT UGI�

OGPVU� 9JGP UGIOGPVU CTG EQODKPGF� VJG PGY UGIOGPV TG�

EGKXGU VJG UGIOGPV +& QH VJG NCUV EQODKPGF UGIOGPV� 9JGP

QRGTCVKPI QP VJG FCVC UVTGCO� CFCRVQTU OWUV RGTHQTO UGIOGPV

EQODKPCVKQP KP VYQ UKVWCVKQPU�

�� 9JGP OQFKH[KPI C UGOCPVKE GNGOGPV KP VJG FCVC UVTGCO

VJCV ETQUUGU C UGIOGPV DQWPFCT[

�� 9JGP CFCRVQT HCKNWTG DGVYGGP UGIOGPVU EQWNF QVJGT�

YKUG XKQNCVG VJG GZRGEVGF RTQVQEQN

%QPUKFGT CP CFCRVQT VJCV EQORTGUUGU XKFGQ HTCOGU� $GHQTG

EQORTGUUKPI C HTCOG� VJG UGIOGPVU OCMKPI WR VJCV HTCOG CTG

EQODKPGF KPVQ QPG UGIOGPV� +H VJG UVTGCO EQPUKUVGF QH ����

D[VG HTCOGU� GCEJ HTCOG YQWNF KPKVKCNN[ DG TGRTGUGPVGF KP VJG

UVTGCO CU ��� ��D[VG UGIOGPVU� $GHQTG TGFWEKPI GCEJ HTCOG

VQ �� D[VGU� VJG CFCRVQT YQWNF EQODKPG VJGUG ��� UGIOGPVU�

6JG HKTUV ����D[VG HTCOG YQWNF DG KP UGIOGPV ���� CPF VJG

UGEQPF YQWNF DG KP UGIOGPV ���� 'CEJ UGIOGPV YQWNF VJGP

DG CFCRVGF� RTQFWEKPI C ���D[VG UGIOGPV PWODGTGF ��� CPF

CPQVJGT PWODGTGF ���� 'CEJ TGUWNVKPI ���D[VG UGIOGPV EQP�

VCKPU VJG UCOG UGOCPVKE EQPVGPV CU VJG ����D[VG UGIOGPV CPF

VJG ��� ��D[VG UGIOGPVU� QPN[ VJG HQTOCV JCU EJCPIGF�

5WDUGSWGPV CFCRVQTU OC[ HWTVJGT EQODKPG UGIOGPVU� CPF

UGIOGPVU OC[ ITQY VQ CTDKVTCT[ NGPIVJ� +P IGPGTCN� VQ UWRRQTV

NQUU[ CFCRVCVKQP� EQODKPGF UGIOGPVU ECP PGXGT DG VCMGP

CRCTV� #V VJG FGUVKPCVKQP PQFG� VJG %QPFWEVQT OQFWNG UKORN[

TGOQXGU CP[ UGIOGPV OCTMGTU CPF FGNKXGTU VJG TGUWNVKPI FCVC

VQ VJG CRRNKECVKQP 
YKVJ QPG TGUVTKEVKQP� FGUETKDGF DGNQY��

����� 6JG 4GEQXGT[ 2TQVQEQN

%QPFWEVQT WUGU VJG UGOCPVKE UGIOGPV CU VJG WPKV QH TG�

VTCPUOKUUKQP� 6Q CNNQY TGVTCPUOKUUKQP� FCVC VTCPUOKVVGF HTQO

GCEJ GPFRQKPV KU ECEJGF CV VJG %QPFWEVQT PQFG ENQUGUV VQ VJG

UQWTEG� +H VJG UQWTEG PQFG KU %QPFWEVQT�GPCDNGF� YG FGRGPF
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FWEGU CP WPFGUKTCDNG TGUWNV�



�

QP KV PQV VQ HCKN� LWUV CU 6%2 FQGU� 6Q KORTQXG VJG URGGF QH

TGEQXGT[� ECEJKPI ECP CNUQ DG CFFGF CV QVJGT RQKPVU CNQPI VJG

FCVC UVTGCO�

4GEQXGT[ KU KPKVKCVGF FQYPUVTGCO QH VJG HCKNWTG� #P[ UGI�

OGPV VJCV JCU DGGP RCTVKCNN[ TGEGKXGF KU ECPEGNNGF CPF FKU�

ECTFGF� 0QVG VJCV KH VJG CRRNKECVKQP KU WPCYCTG QH VJG CFCRVC�

VKQP U[UVGO� VJG RQUUKDKNKV[ QH ECPEGNNCVKQP QH RCTVKCN UGIOGPVU

TGSWKTGU VJCV VJG CFCRVCVKQP U[UVGO PQV FGNKXGT CP[ UGIOGPV VQ

VJG CRRNKECVKQP WPVKN VJCV UGIOGPV KU EQORNGVG� 1PEG ECPEGN�

NCVKQP KU EQORNGVG� VJG +& QH VJG RTGXKQWU EQORNGVGN[ TGEGKXGF

UGIOGPV YKNN DG MPQYP�

# TGVTCPUOKUUKQP TGSWGUV EQPVCKPKPI VJG +& QH VJG NCUV UGI�

OGPV TGEGKXGF VTCXGNU WRUVTGCO WPVKN KV ECP DG UGTXKEGF� GKVJGT

D[ C ECEJG QT D[ CP CFCRVQT 
RGTJCRU HTQO CP KPVGTPCN ECEJG��

0QFGU VJCV ECPPQV UCVKUH[ VJG TGVTCPUOKUUKQP TGSWGUV YKNN HQT�

YCTF VJG TGSWGUV WRUVTGCO CPF FKUECTF CP[ UWDUGSWGPV UGI�

OGPVU WPVKN TGVTCPUOKUUKQP DGIKPU� RTGUGTXKPI KP�QTFGT FGNKX�

GT[ CPF GPUWTKPI VJCV CP[ TGUWNVKPI EJCPIG KP CFCRVCVKQP KU

QDUGTXGF KP CNN UWDUGSWGPV FCVC� 6JG OCPFCVQT[ ECEJG CV VJG

UQWTEG PQFG RTQXKFGU C HCNNDCEM UQWTEG KH TGVTCPUOKUUKQP FQGU

PQV QEEWT RTKQT VQ VJKU RQKPV� 1PEG C UQWTEG HQT VJG TGSWGUVGF

UGIOGPV KU HQWPF� VTCPUOKUUKQP DGIKPU YKVJ VJCV UGIOGPV CPF

RTQEGGFU KP QTFGT YKVJ VJG HQNNQYKPI UGIOGPVU� 0QVG VJCV VJG

RQUUKDKNKV[ QH TGVTCPUOKUUKQP TGSWKTGU CFCRVQTU VQ CEEGRV C

TQNNDCEM VQ C RTGXKQWU RQKPV KP VJG FCVC UVTGCO� QT HCKN� 5KPEG

UGOCPVKE UGIOGPVCVKQP GPUWTGU UGOCPVKE GSWKXCNGPE[ QH FCVC�

TGVTCPUOKUUKQP ECP QEEWT YKVJ CP[ XGTUKQP QH VJG FGUKTGF

UGIOGPV� KPENWFKPI VJG QTKIKPCN XGTUKQP� 6JG FCVC ECP VJGP DG

TG�CFCRVGF KP VJG UCOG YC[� QT RGTJCRU FKHHGTGPVN[�

%QPVKPWKPI VJG XKFGQ GZCORNG HTQO VJG RTGXKQWU UGEVKQP�

EQPUKFGT VJG ECUG YJGTG VJG HKTUV HTCOG 
KP UGIOGPV ���� CPF

RCTV QH VJG UGEQPF HTCOG 
KP UGIOGPV ���� CTG TGEGKXGF CV C

RQKPV KOOGFKCVGN[ FQYPUVTGCO HTQO VJG FGEQORTGUUKQP CFCR�

VQT 
(KIWTG ��� +H DQVJ VJG EQORTGUUKQP CPF FGEQORTGUUKQP

CFCRVQTU HCKN� %QPFWEVQT YKNN FKUECTF VJG RCTV QH UGIOGPV ���

VJCV YCU RCTVKCNN[ TGEGKXGF FQYPUVTGCO CPF TGSWGUV TGVTCPU�

OKUUKQP UVCTVKPI CV UGIOGPV ���� 4GVTCPUOKUUKQP YKNN VJWU

DGIKP YKVJ VJG UGEQPF HTCOG� CU FGUKTGF� +H QPN[ QPG QH VJG

VYQ CFCRVQTU HCKN� %QPFWEVQT YKNN CWVQOCVKECNN[ TGOQXG VJG

QVJGT VQ RTGUGTXG CFCRVCVKQP U[OOGVT[�

6JKU UEJGOG RTQXKFGU HCKNWTG�DCUGF TGEQXGT[� .KMG CP[

U[UVGO DCUGF QP PGICVKXG CEMPQYNGFIGOGPVU� %QPFWEVQT CNUQ

PGGFU VQ NKOKV ECEJG ITQYVJ CPF CNNQY CFCRVQTU VQ HTGG CP[

CEEWOWNCVGF KPVGTPCN UVCVG� (QT VJKU TGCUQP� VJG FGUVKPCVKQP

PQFG IGPGTCVGU CEMPQYNGFIGOGPVU YJGPGXGT C UGIOGPV KU

EQORNGVGN[ TGEGKXGF� #EMPQYNGFIGOGPVU CTG EWOWNCVKXG�

CNNQYKPI CNN EQORQUGF UGIOGPVU VQ DG CEMPQYNGFIGF YJGP C

UGIOGPV KU HKPCNN[ TGEGKXGF CV VJG FGUVKPCVKQP�

/QTG FGVCKNU QH %QPFWEVQTOU TGNKCDKNKV[ OGEJCPKUOU� KP�

ENWFKPI VJG CDKNKV[ VQ TGUVQTG RTQRGT RCKTKPI QH CFCRVQTU CHVGT C

HCKNWTG� CTG CXCKNCDNG KP =��?�

��� #FCRVQT #2+

#P CFCRVQT QRGTCVGU QP QPG FKTGEVKQP QH FCVC HNQY� 'CEJ

CFCRVQT JCU KVU QYP VJTGCF QH GZGEWVKQP� C YKPFQY KPVQ VJG

FCVC UVTGCO� CPF CEEGUU VQ CP KPVGT�CFCRVQT EQOOWPKECVKQP

HCEKNKV[�

'CEJ CFCRVQT CEEGUUGU VJG FCVC UVTGCO VJTQWIJ C YKPFQY�

YJKEJ FGHKPGU C RQTVKQP QH VJG FCVC UVTGCO VQ YJKEJ KV JCU

GZENWUKXG CEEGUU� 6JG HNQY QH FCVC KU EQPVTQNNGF D[ OQXKPI

VJG YKPFQY DQWPFCTKGU CNQPI VJG UVTGCO� #P CFCRVQT ECP

TGCF PGY FCVC KPVQ VJG YKPFQY WUKPI CP expand() QRGTC�

VKQP� 6JG expand() QRGTCVKQP DNQEMU WPVKN VJG TGSWGUVGF

FCVC KU CXCKNCDNG� #P CFCRVQT ECP YTKVG FCVC QWV QH VJG YKP�

FQY WUKPI VJG contract() QRGTCVKQP�

#P CFCRVQT KU CNUQ CDNG VQ XKGY CPF OQFKH[ VJG FCVC UVTGCO

D[ QVJGT YKPFQY QRGTCVKQPU� EQPVTQNNKPI UGIOGPVCVKQP KP VJG

RTQEGUU� #P CFCRVQT ECP HTGGN[ TGCF VJG D[VGU YKVJKP VJG YKP�

FQY� 5GIOGPVCVKQP YKNN PQV DG CHHGEVGF� 6Q OQFKH[ VJG FCVC

UVTGCO� CP CFCRVQT ECP WUG VJG replace() QRGTCVKQP� YJKEJ

TGRNCEGU C RQTVKQP QH VJG FCVC KP VJG YKPFQY YKVJ C PGY UGV QH

D[VGU� 6JG FCVC DGKPI TGRNCEGF OC[ DGNQPI VQ UGXGTCN CFLC�

EGPV UGIOGPVU� YJKEJ YKNN DG CWVQOCVKECNN[ EQODKPGF KPVQ

QPG UGIOGPV CPF NCDGNGF CRRTQRTKCVGN[� 1PEG EQPVCKPGF

YKVJKP C UKPING UGIOGPV� VJG QNF FCVC ECP DG TGOQXGF CPF

TGRNCEGF YKVJ VJG PGY FCVC�

# OCNHWPEVKQPKPI CFCRVQT ECP RTQXKFG KPEQTTGEV FCVC VQ VJG

WUGT� DWV KV ECPPQV XKQNCVG VJG TWNGU QH UGIOGPVCVKQP� *QY�

GXGT� CP CFCRVQT OWUV GPUWTG VJCV UGIOGPVU CTG UGOCPVKECNN[

OGCPKPIHWN CPF FGNKPGCVGU CRRTQRTKCVG RNCEGU HQT CFCRVCVKQP

VQ EGCUG� QT C HCKNWTG OC[ TGUWNV KP C OGCPKPINGUU FCVC UVTGCO�

#FFKVKQPCN #2+ GNGOGPVU CNNQY CFCRVQTU VQ NGXGTCIG GZKUV�

KPI ,CXC EQFG� #P CFCRVQT ECP TGCF C D[VG UVTGCO HTQO VJG

YKPFQY WUKPI CP InputStream KPVGTHCEG CPF YTKVG C D[VG

UVTGCO VQ VJG YKPFQY WUKPI CP OuputStream KPVGTHCEG�

'ZKUVKPI EQORQPGPVU VJCV KORNGOGPV UVCPFCTF CNIQTKVJOU�

UWEJ CU GPET[RVKQP QT EQORTGUUKQP� ECP CNVGT VJG UVTGCO WUKPI

VJKU UVCPFCTF #2+� 5KPEG VJG QRGTCVKQPU RGTHQTOGF KP UWEJ C

HKNVGT CTG JKFFGP HTQO %QPFWEVQT� JQYGXGT� VJG TGUWNVKPI

UVTGCO YKNN DG QPG NCTIG UGOCPVKE UGIOGPV�

(KPCNN[� CFCRVQTU JCXG CEEGUU VQ KPVGT�CFCRVQT EQOOWPKEC�

VKQP HCEKNKVKGU� QPG HQT EQOOWPKECVKQP DGVYGGP CFCRVQTU QRGT�

CVKPI QP VJG UCOG UVTGCO� VJG QVJGT HQT EQOOWPKECVKQP DG�

VYGGP CP[ CFCRVQTU QP VJG UCOG PQFG�
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�

��� 5GEWTKPI &KUVTKDWVGF #FCRVCVKQP

5GETGE[ CPF KPVGITKV[ QH VTCPUOKVVGF FCVC KU QH EQPEGTP KP

CP[ FKUVTKDWVGF U[UVGO� 2TQXKFKPI FKUVTKDWVGF CFCRVCVKQP KP�

VTQFWEGU VYQ CFFKVKQPCN EQPEGTPU� 6JG HKTUV EQPEGTP� RTQVGEV�

KPI PQFGU HTQO OCNKEKQWU CFCRVQT EQFG� KU YGNN MPQYP CPF

ECP DG CFFTGUUGF D[ VGEJPKSWGU UWEJ CU UCPFDQZKPI� UKIPGF

EQFG� QT VJG TGUWNVU QH QVJGT QPIQKPI TGUGCTEJ =�? =�?� %QP�

FWEVQT	U UGEWTKV[ FGUKIP KPUVGCF HQEWUGU QP VJG TGNCVKXGN[ PGY

KUUWG QH RTQVGEVKPI VJG WUGT HTQO WPFGUKTGF CFCRVCVKQP�

%QPFWEVQT RTQXKFGU C UGEWTKV[ CTEJKVGEVWTG VJCV� HQT C IKXGP

EQPPGEVKQP� FKUEQXGTU C UGV QH PQFGU VJCV ECP DG VTWUVGF� GP�

UWTGU VJCV QPN[ VJQUG PQFGU RCTVKEKRCVG KP VJG UGNGEVKQP QH CF�

CRVCVKQPU� CPF 
YJGP PGEGUUCT[� RTQXKFGU GPET[RVKQP QXGT VJG

�XKTVWCN NKPMU� DGVYGGP VTWUVGF PQFGU�

����� 'UVCDNKUJKPI 6TWUV

&KUVTKDWVGF CFCRVCVKQP ECP TGSWKTG QPG QT OQTG PQFGU KP

VJG PGVYQTM VQ CEV QP VJG WUGT	U DGJCNH� %QPFWEVQT OWUV FG�

VGTOKPG YJKEJ PQFGU VJG WUGT VTWUVU� # WUGT ECP JCXG FKHHGT�

GPV NGXGNU QH VTWUV VQYCTF C IKXGP PGVYQTM PQFG� 1PG PQFG

OKIJV DG VTWUVGF VQ CFCRV VJG RNCKPVGZV QH C FCVC UVTGCO� #P�

QVJGT PQFG OKIJV QPN[ DG VTWUVGF VQ CFCRV GPET[RVGF FCVC� #

VJKTF PQFG OC[ PQV DG VTWUVGF CV CNN�

9G CUUWOG VJCV VJG GPFRQKPVU QH GCEJ EQPPGEVKQP CTG HWNN[

VTWUVGF D[ VJG WUGT 
VQ CEEGUU C IKXGP UVTGCO�� CU KU V[RKECNN[

VJG ECUG� 9JGP VJKU KU PQV VJG ECUG� VJG CRRNKECVKQP ECP GO�

RNQ[ GPF�VQ�GPF GPET[RVKQP� 1PG QT DQVJ QH VJG VTWUVGF GPF�

RQKPVU OWUV FGVGTOKPG YJKEJ QVJGT PQFGU ECP CNUQ DG VTWUVGF�

'UVCDNKUJKPI VTWUV TGSWKTGU VYQ GNGOGPVU� CP CWVJGPVKECVKQP

OGEJCPKUO VQ GUVCDNKUJ VJG KFGPVKV[ QH RCTVKEKRCVKPI PQFGU�

CPF C OQFGN HQT FGVGTOKPKPI YJKEJ PQFGU CTG VTWUVYQTVJ[�

%QPFWEVQT EWTTGPVN[ WUGU C UVCVKE VTWUV OQFGN� 6JG WUGT ECP

URGEKH[ C NKUV QH VTWUVYQTVJ[ PQFGU QT PGVYQTMU� (WVWTG XGT�

UKQPU QH %QPFWEVQT OC[ KPENWFG OQTG HNGZKDNG CPF F[PCOKE

OQFGNU QH VTWUV� RGTJCRU NGXGTCIKPI CP CWVQOCVGF VTWUV OCP�

CIGOGPV U[UVGO UWEJ CU -G[PQVG =�?� %QPFWEVQT UGNGEVU VJG

UGV QH VTWUVGF PQFGU QP VJG UGTXGT GPFRQKPV CU RCTV QH VJG RNCP�

PKPI RTQEGUU� 9JKNG VJG ENKGPV GPFRQKPV EQWNF CNUQ RCTVKEK�

RCVG� RGTHQTOKPI UGNGEVKQP QP VJG UGTXGT TGFWEGU VJG PWODGT

QH TQWPF VTKRU TGSWKTGF�

����� #WVJGPVKECVKQP

#WVJGPVKECVKQP RTGXGPVU CP WPVTWUVGF PQFG HTQO OCUSWGT�

CFKPI CU C VTWUVGF QPG� 5KPEG VJGTG KU PQ WDKSWKVQWU +PVGTPGV

KPHTCUVTWEVWTG HQT CWVJGPVKECVKQP� CPF DGECWUG FKHHGTGPV CRRNK�

ECVKQPU PGGF FKHHGTGPV UVTGPIVJU QH CWVJGPVKECVKQP� C RNWIICDNG

CWVJGPVKECVKQP CTEJKVGEVWTG KU PGGFGF� CNNQYKPI VJG WUGT VQ

EJQQUG C UWKVCDNG CWVJGPVKECVKQP OGEJCPKUO HQT GCEJ UVTGCO�

%QPFWEVQT EWTTGPVN[ RTQXKFGU UGXGTCN CWVJGPVKECVKQP OQF�

WNGU� YJKEJ CUUWOG FKHHGTGPV COQWPVU QH PGVYQTM KPHTCUVTWE�

VWTG CPF RTQXKFG FKHHGTGPV NGXGNU QH UGEWTKV[� # PWNN�

CWVJGPVKECVKQP OQFWNG KU WUGF YJGP PQ CWVJGPVKECVKQP� CPF

VJGTGHQTG PQ UGEWTKV[� KU TGSWKTGF� 6JG VTGG OQFWNG CUUWOGU

VJCV C JKGTCTEJ[ QH EGTVKHKECVG CWVJQTKVKGU 
%#U� RTQXKFGU CW�

VJGPVKECVCDNG RWDNKE MG[U� # VJKTF OQFWNG� FWDDGF EJCKP� KU

CNUQ DCUGF QP RWDNKE MG[U� DWV CUUWOGU VJCV CFOKPKUVTCVKXG

FQOCKPU JCXG KPFGRGPFGPV� TCVJGT VJCP JKGTCTEJKECN� %#U


(KIWTG ��� #UUWOKPI VJCV GCEJ NQECN %# ECP EGTVKH[ UQOG QH

VJG �PGKIJDQT� FQOCKP %#U 
CPF RGTJCRU UQOG FKUVCPV PQFGU

CU YGNN�� VJGP C EJCKP QH VTWUV OC[ DG HQTOGF�

6JG RWDNKE CPF RTKXCVG MG[U OCPCIGF KP VJG EJCKP CPF VTGG

OQFWNGU YKNN DG WUGF VQ UKIP CPF GPET[RV RNCPPKPI OGUUCIGU


CU FGUETKDGF KP VJG HQNNQYKPI UGEVKQPU�� %QPFWEVQT CNNQYU

QVJGT CWVJGPVKECVKQP OQFWNGU VQ DG EQPUVTWEVGF�

(KIWTG �� FGRKEVU VJG UGEWTGF RNCPPKPI RTQVQEQN� #WVJGPVK�

ECVKQP DGIKPU CV EQPPGEVKQP UVCTVWR� DGHQTG RNCPPKPI DGIKPU�

6JG ENKGPV PQFG EJQQUGU CP CWVJGPVKECVKQP UEJGOG CPF UGPFU

C OGUUCIG HTQO PQFG VQ PQFG VQ VJG UGTXGT�

5KPEG VJG UGTXGT PQFG FGVGTOKPGU YJKEJ PQFGU YKNN DG

VTWUVGF� GCEJ PQFG OWUV CWVJGPVKECVG KVUGNH VQ VJG UGTXGT PQFG�

6Q VJKU GPF� GCEJ PQFG UGPFU CP CWVJGPVKECVKQP OGUUCIG�

YJKEJ KU ECTTKGF HTQO PQFG VQ PQFG� VQ VJG UGTXGT� 6JG EQP�

VGPVU QH VJKU OGUUCIG FGRGPF QP VJG V[RG QH CWVJGPVKECVKQP

TGSWGUVGF� (QT KPUVCPEG� KH VJG VTGG OQFWNG KU WUGF� QPG RWDNKE

MG[ EGTVKHKECVG HTQO GCEJ NGXGN QH VJG JKGTCTEJ[ KU KPENWFGF KP

GCEJ CWVJGPVKECVKQP OGUUCIG� )KXGP VJG RWDNKE MG[ QH VJG

TQQV UGTXGT� YJKEJ KU MPQYP D[ CNN PQFGU� CP CWVJGPVKECVGF

RWDNKE MG[ HQT VJG PQFG KP SWGUVKQP ECP DG QDVCKPGF D[ VJG

RNCPPGT�

+PFGRGPFGPV CWVJGPVKECVKQP DGVYGGP GCEJ PQFG CPF VJG

UGTXGT KU KPUWHHKEKGPV� WPNKMG RQKPV�VQ�RQKPV CWVJGPVKECVKQP

UGTXKEGU NKMG +2UGE =��?� 6JG EJCKP OQFWNG� HQT GZCORNG� YKNN

ETGCVG CP CWVJGPVKECVKQP OGUUCIG EQPVCKPKPI C EGTVKHKECVG HQT

Node A Node B Node C Node D

Formulate 
Plan

Verify

Verify

Verify

Authentication Scheme

Authentication Information

Signed Node Information

Signed Plan

Signed Authentication Scheme

T
im

e

(KIWTG ��� %QPFWEVQTOU UGEWTGF RNCPPKPI RTQVQEQN�

# %# CPF KVU

EQXGTCIG

# %# CPF KVU

EQXGTCIG

# %# CPF KVU

EQXGTCIG

(KIWTG �� # PGVYQTM YKVJ NQQUGN[ TGNCVGF EGTVKHKECVG CWVJQTKVKGU 
UWKVCDNG

HQT HQTOKPI C EJCKP QH VTWUV��



��

VJG NQECN PQFG HTQO VJG NQECN %#� *QYGXGT� KV YKNN CNUQ GZ�

COKPG CNN CWVJGPVKECVKQP OGUUCIGU TGEGKXGF� DGHQTG HQTYCTF�

KPI VJGO VQYCTF VJG UGTXGT� 6JG EJCKP OQFWNG YKNN CVVGORV VQ

QDVCKP EGTVKHKECVGU HQT GCEJ PQFG CPF GCEJ %# OGPVKQPGF KP

VJG OGUUCIG HTQO KVU NQECN %#� 6JG CWVJGPVKECVKQP OGUUCIG

TGEGKXGF D[ VJG UGTXGT OC[ KPENWFG C EJCKP QH EGTVKHKECVGU

UVCTVKPI YKVJ VJG EGTVKHKECVG HQT VJG RWDNKE MG[ QH VJG PQFG KP

SWGUVKQP CPF GPFKPI YKVJ C EGTVKHKECVG UKIPGF D[ VJG NQECN %#�

5QOG CWVJGPVKECVKQP OGEJCPKUOU YKNN CNUQ TGSWKTG VJG

UGTXGT VQ RTQXKFG CWVJGPVKECVKPI KPHQTOCVKQP VQ VJG ENKGPV� (QT

KPUVCPEG� KP DQVJ QH VJG RWDNKE MG[ CWVJGPVKECVKQP OQFWNGU�

GCEJ PQFG YKNN CNUQ PGGF VQ QDVCKP VJG RWDNKE MG[ QH VJG

UGTXGT� +P VJKU ECUG� C UKPING CWVJGPVKECVKQP OGUUCIG KU CNUQ

UGPV KP VJG TGXGTUG FKTGEVKQP� HTQO VJG UGTXGT VJTQWIJ GCEJ

PQFG VQ VJG ENKGPV�

5KPEG OWNVKRNG CWVJGPVKECVKQP OGEJCPKUOU CTG UWRRQTVGF�

%QPFWEVQT OWUV GPUWTG VJCV GCEJ PQFG WUGU VJG UCOG OGEJC�

PKUO VQ CWVJGPVKECVG QVJGT PQFGU� 6JG TGUWNVKPI EJKEMGP�CPF�

GII RTQDNGO QH YJCV OGEJCPKUO VQ WUG VQ GUVCDNKUJ VJG EQO�

OQP CWVJGPVKECVKQP OGEJCPKUO OWUV CNUQ DG UQNXGF� 6Q VJKU

GPF� C OGUUCIG KFGPVKH[KPI VJG V[RG QH CWVJGPVKECVKQP CEVWCNN[

WUGF VQ CWVJGPVKECVG PQFGU KU UKIPGF D[ VJG UGTXGT CPF UGPV VQ

VJG ENKGPV� +H VJG OGVJQF UGNGEVGF D[ VJG ENKGPV YCU PQV WUGF

D[ VJG RNCPPGT� VJG ENKGPV YKNN MKNN VJG EQPPGEVKQP� 0QVG VJCV

KP VJKU CPF CNN QVJGT UKIPGF OGUUCIGU� C INQDCNN[ WPKSWG EQP�

PGEVKQP KFGPVKHKGT KU CNUQ UKIPGF VQ RTGXGPV TGRNC[ CVVCEMU�

����� 2TQVGEVKPI #FCRVQT 5GNGEVKQP

%QPFWEVQT WUGU KPHQTOCVKQP UWEJ CU NKPM EJCTCEVGTKUVKEU�

WUGT RTGHGTGPEGU� CPF CXCKNCDNG PQFG TGUQWTEGU VQ FGEKFG

YJKEJ CFCRVCVKQPU VQ FGRNQ[ CPF YJGTG VQ FGRNQ[ VJGO� #V�

VCEMGTU EQWNF HQTEG WPPGEGUUCT[ QT GXGP WPFGUKTCDNG CFCRVC�

VKQPU D[ HCNUKH[KPI KPHQTOCVKQP CDQWV EQPFKVKQPU QT KNNKEKVN[

CNVGTKPI VJG TGUWNVKPI RNCP� +PHQTOCVKQP ICVJGTKPI� RNCPPKPI�

CPF RNCP FKUVTKDWVKQP OWUV VJGTGHQTG DG RTQVGEVGF�

2NCPU CTG HQTOWNCVGF QP VJG UGTXGT PQFG� YJKEJ KU VTWUVGF�

*QYGXGT� VJG KPRWV VQ VJCV RTQEGUU� VJG RNCPPKPI KPHQTOCVKQP

HTQO GCEJ PQFG� OWUV DG UJQYP VQ DG CWVJGPVKE CPF HTQO C

VTWUVGF PQFG DGHQTG KV ECP DG WUGF CU CP KPRWV VQ VJG RNCP�

6JG CWVJGPVKECVKQP KPHQTOCVKQP TGEGKXGF RTKQT VQ RNCPPKPI

ECP DG NGXGTCIGF VQ HQTO C XGTKHKCDNG FKIKVCN UKIPCVWTG HQT

GCEJ RNCPPKPI KPHQTOCVKQP OGUUCIG� (QT GZCORNG� RWDNKE MG[

GPET[RVKQP ECP DG WUGF KP VJG V[RKECN OCPPGT� 'CEJ PQFG

YQWNF UKIP KVU RNCPPKPI KPHQTOCVKQP YKVJ KVU RTKXCVG MG[ DG�

HQTG VTCPUOKUUKQP� 1P TGEGKRV� VJG RNCPPGT YQWNF VGUV VJG UKI�

PCVWTG WUKPI VJG XGTKHKGF RWDNKE MG[ HQT VJCV PQFG�

1PEG VJG RNCP JCU DGGP HQTOWNCVGF� KV KU UKIPGF D[ VJG

RNCPPGT� CNNQYKPI GCEJ PQFG VQ XGTKH[ KVU CWVJGPVKEKV[ DGHQTG

FGRNQ[KPI VJG UGNGEVGF CFCRVQTU� 0QVG VJCV KP VJG ECUG QH RWD�

NKE MG[ GPET[RVKQP� VJG TGXGTUG CWVJGPVKECVKQP RTQEGUU CNNQYU

GCEJ PQFG VQ QDVCKP VJG RWDNKE MG[ QH VJG UGTXGT�

����� 5WRRQTV HQT 8KTVWCN .KPM 'PET[RVKQP

6JG RNCP IGPGTCVGF D[ %QPFWEVQT OWUV KPENWFG RTQXKUKQPU

HQT RTQVGEVKPI UGPUKVKXG FCVC HTQO WPVTWUVGF PQFGU� # UKORNG

YC[ VQ CEEQORNKUJ VJKU GHHGEV KU VQ FGRNQ[ GPET[RVKQP CPF

FGET[RVKQP CFCRVQTU QP CNN VTWUVGF PQFGU VJCV PGGF VQ CFCRV

RNCKPVGZV FCVC� +H GCEJ VTWUVGF PQFG GPET[RVU VJG UVTGCO HQT

VTCPUOKUUKQP VQ VJG PGZV VTWUVGF PQFG 
YJGTG KV ECP DG FG�

ET[RVGF�� UGEWTG XKTVWCN NKPMU YKNN DG ETGCVGF DGVYGGP CFLCEGPV

VTWUVGF PQFGU� CPF C UGEWTG EJCPPGN YKNN DG HQTOGF�

9JKNG YJQNGUCNG GPET[RVKQP QH VJG UVTGCO KU CP QDXKQWU

HQTO QH UGEWTKV[ CFCRVCVKQP� C XCTKGV[ QH QVJGTU ECP RTQXKFG

XCTKQWU FGITGGU QH RTQVGEVKQP� &KHHGTGPV V[RGU QH GPET[RVKQP

OC[ DG WUGF� 2CTVKEWNCT RQTVKQPU QH VJG UVTGCO ECP DG GP�

ET[RVGF� RGTJCRU LWUV RNCKPVGZV RCUUYQTFU QT ETGFKV ECTF PWO�

DGTU� 1T� GPET[RVKQP OKIJV DG CXQKFGF D[ TGOQXKPI UGPUKVKXG

RQTVKQPU QH VJG VGZV�

'PET[RVKQP TGSWKTGU UGEWTG MG[ FKUVTKDWVKQP� 5KPEG GCEJ

CFCRVQT ECP WUG C WPKSWG GPET[RVKQP CNIQTKVJO YKVJ C WPKSWG

MG[ V[RG� %QPFWEVQT FQGU PQV IGPGTCVG MG[U� +PUVGCF� GCEJ

CFCRVQT URGEKHKGU VJG V[RG QH MG[ KV TGSWKTGU CPF RTQXKFGU C

MG[ IGPGTCVKQP HWPEVKQP HQT VJCV MG[ V[RG� #HVGT RNCPPKPI

EQORNGVGU� %QPFWEVQT GZCOKPGU VJG RNCP QP VJG UGTXGT PQFG�

FGVGTOKPGU YJCV MG[ V[RGU CTG TGSWKTGF� CPF TGSWGUVU VJCV

VJQUG MG[U DG IGPGTCVGF� 6[RKECNN[� HQT C IKXGP EQPPGEVKQP�

QPG MG[ QH GCEJ V[RG ECP DG WUGF HQT GCEJ XKTVWCN NKPM� (QT

GZCORNG� KH &'5 GPET[RVKQP CFCRVQTU CTG VQ DG FGRNQ[GF QP

UGXGTCN VTWUVGF PQFGU� C UKPING &'5 MG[ ECP DG IGPGTCVGF QP

VJG RNCPPGT PQFG CPF FKUVTKDWVGF VQ GCEJ VTWUVGF PQFG�

# EQR[ QH GCEJ MG[ KU RCEMCIGF URGEKHKECNN[ HQT GCEJ PQFG

TGSWKTKPI VJCV MG[� (QT RWDNKE MG[ CWVJGPVKECVKQP� MG[U CTG

GPET[RVGF YKVJ VJG TGEGKXKPI PQFGOU RWDNKE MG[ CPF UKIPGF

YKVJ VJG RNCPPGT PQFGOU RTKXCVG MG[� 6JWU� GCEJ RCEMCIGF

MG[ ECP QPN[ DG FGET[RVGF WUKPI VJG RTKXCVG MG[ QH VJG KP�

VGPFGF TGEKRKGPV� CPF VJG CWVJGPVKEKV[ QH VJG MG[ ECP DG CUEGT�

VCKPGF WUKPI VJG UGTXGT	U RWDNKE MG[ 
QDVCKPGF FWTKPI TGXGTUG

CWVJGPVKECVKQP�� 6JG CWVJGPVKECVKQP UEJGOG UJQWNF DG CV NGCUV

CU ET[RVQITCRJKECNN[ UVTQPI CU VJG GPET[RVKQP CNIQTKVJO�

%QPFWEVQT	U UGEWTKV[ HTCOGYQTM JCU DGGP UJQYP VQ JCXG

XGT[ NQY QXGTJGCF =��?� 6JG QXGTJGCF QH KPFKXKFWCN CWVJGP�

VKECVKQP UEJGOGU CPF GPET[RVKQP CFCRVQTU FGRGPFU JGCXKN[ QP

VJG EQUV QH EQOOWPKECVKQP YKVJ EGTVKHKECVG CWVJQTKVKGU QT MG[

UGTXGTU CPF VJG EQUV QH VJG TGSWKTGF ET[RVQITCRJKE QRGTCVKQPU�

5KPEG %QPFWEVQT CNNQYU UGNGEVKQP QH UGEWTKV[ OQFWNGU QH FKH�

HGTGPV UVTGPIVJU� VJG WUGT ECP EJQQUG CP CRRTQRTKCVG OGVJQF�

'� �(��������	�)�
��&�����
���

%QPFWEVQTOU GHHGEVKXGPGUU ECP DG OGCUWTGF D[ KVU CDKNKV[ VQ

KORTQXG VJG WUGTOU GZRGTKGPEG VJTQWIJ WUGHWN CFCRVCVKQPU�

6JWU YG JCXG QDVCKPGF DQVJ GZRGTKGPEGU KP TGCN WUG CU YGNN CU

GORKTKECN GXKFGPEG QH %QPFWEVQTOU GHHGEVKXGPGUU�

%QPFWEVQT JCU DGGP FGRNQ[GF HQT C OQFGUV UK\GF ITQWR QH

OQDKNG WUGTU VQ KORTQXG VJG DGJCXKQT QH VJGKT CRRNKECVKQPU

QXGT C XCTKGV[ QH PGVYQTMU� KPENWFKPI YKVJKP CP QHHKEG .#0�

CETQUU TGUKFGPVKCN NKPMU� CPF QXGT XCTKQWU YKTGNGUU PGVYQTMU�

1VJGT WUGTU JCXG CNUQ YTKVVGP CPF FGRNQ[GF VJGKT QYP CFCR�

VQTU HQT C XCTKGV[ QH RTQVQEQNU� KPENWFKPI 212 CPF *662�

��� 'ZRGTKOGPVCN 4GUWNVU

9G JCXG OGCUWTGF %QPFWEVQTOU CDKNKV[ VQ CFCRV KP VJTGG

UEGPCTKQU UKOKNCT VQ VJQUG FGUETKDGF KP 5GEVKQP �� +P QPG QH



��

VJGUG GZRGTKOGPVU� RTGXKQWUN[ TGRQTVGF KP =��?� YG ETGCVGF CP

GPXKTQPOGPV UKOKNCT VQ VJCV QH C HKGNF CTEJGQNQIKUV HTQO VJG

ECUG UVWF[ KP 5GEVKQP ���� $[ RQYGTKPI FQYP VJG YKTGNGUU

KPVGTHCEG YJKNG YCKVKPI HQT UNQY SWGTKGU CPF EQORTGUUKPI

VTCPUOKVVGF FCVC� %QPFWEVQT YCU CDNG VQ TGFWEG VJG RQYGT

EQPUWORVKQP QH VJG WUGTOU 2&# D[ C HCEVQT QH �� CPF UKOWN�

VCPGQWUN[ OWNVKRN[ VJG VJTQWIJRWV D[ C HCEVQT QH ����

#FFKVKQPCN GZRGTKOGPVU YGTG EQPFWEVGF VQ OGCUWTG %QP�

FWEVQTOU RGTHQTOCPEG KP UEGPCTKQU UKOKNCT VQ VJG VYQ CFFK�

VKQPCN ECUG UVWFKGU CPF VQ OGCUWTG %QPFWEVQTOU QXGTJGCFU� +P

VJGUG GZRGTKOGPVU� GCEJ PQFG EQPUKUVGF QH CP *2 1OPK$QQM

���� NCRVQR YKVJ C ��� /J\ 2GPVKWO +++ RTQEGUUQT CPF ���

/$ QH OGOQT[ TWPPKPI 4GF*CV .KPWZ � YKVJ MGTPGN XGTUKQP

������� %QPFWEVQT GZGEWVGF WPFGT +$/ ,&- ���� #RCEJG

������ YCU WUGF VQ UGTXG VJG *662 RTQVQEQN� # EWUVQO

*662 ENKGPV YCU EQPUVTWEVGF KP ,CXC VQ CNNQY CEEWTCVG OGCU�

WTGOGPVU� 6JG ENKGPV YCU FGUKIPGF VQ OKOKE VJG CEVKQPU QH C

V[RKECN DTQYUGT CPF UWRRQTVGF WR VQ VJTGG UKOWNVCPGQWU

FQYPNQCF UVTGCOU� ��� /DRU 2%/%+# 'VJGTPGV ECTFU YGTG

WUGF HQT CNN PQP�DCPFYKFVJ EQPUVTCKPGF NKPMU� # UGTKCN NKPM

CPF 222 TWPPKPI CV �� -DRU 
YKVJ PQ EQORTGUUKQP� YGTG WUGF

HQT NQY�DCPFYKFVJ NKPMU� (TGSWGPE[�JQRRKPI ������

2%/%+# YKTGNGUU PGVYQTM ECTFU YGTG WUGF HQT YKTGNGUU

NKPMU� #NN TGUWNVU CTG TGRQTVGF YKVJ ��� EQPHKFGPEG KPVGTXCNU�

9G EQPUVTWEVGF C WUGT�VQ�WUGT PGVYQTM� NKMG VJCV QH VJG

ECUG UVWF[ KP 5GEVKQP ��� 
(KIWTG ��� KP YJKEJ VYQ RQQTN[

EQPPGEVGF WUGTU CTG VT[KPI VQ UJCTG KOCIGU ECRVWTGF D[ C FKIK�

VCN ECOGTC� (QT UKORNKEKV[� VJG *662 RTQVQEQN YCU WUGF HQT

VTCPURQTV� CPF VJTGG YGD RCIGU YGTG EQPUVTWEVGF YKVJ VJTGG

FKHHGTGPV UGVU QH RJQVQITCRJU� UOCNN 
�� VJWODPCKN ,2') KO�

CIGU YKVJ C VQVCN UK\G QH ��� -$�� OGFKWO 
� OGFKWO�UK\GF

,2') KOCIGU YKVJ C VQVCN UK\G QH ��� -$�� CPF NCTIG 
� NCTIG

,2') KOCIG YKVJ C VQVCN UK\G QH ��� -$�� (QT GCEJ FCVCUGV�

RCIG FQYPNQCF VKOG YCU OGCUWTGF KP VYQ ECUGU� YKVJ CPF

YKVJQWV %QPFWEVQT� +P VJG %QPFWEVQT ECUG� CP CFCRVQT VQ

EQPXGTV VJG ,2') KOCIGU VQ #5%++�CTV 
WUKPI NKDCC =��?� YCU

FGRNQ[GF QP VJG UGTXGT CPF EQORTGUUKQP CPF FGEQORTGUUKQP

CFCRVQTU YGTG FGRNQ[GF QP VJG UGTXGT CPF ENKGPV TGURGEVKXGN[�
�

9JKNG PQV FGUKTCDNG KP CNN ECUGU� VJKU CFCRVCVKQP TGRTGUGPVU QPG

QH UGXGTCN VJCV OKIJV DG EJQUGP� FGRGPFKPI QP WUGT TGSWKTG�

OGPVU CPF GPF�VQ�GPF PGVYQTM EQPFKVKQPU� 4GUWNVU CTG UJQYP

KP (KIWTG ��� +P VJG OGFKWO CPF NCTIG RJQVQ ECUGU� %QPFWE�

VQT FTCOCVKECNN[ TGFWEGF VJG VTCPUHGT VKOG D[ TGFWEKPI VJG

SWCNKV[ QH VJG KOCIGU� EWVVKPI VJG PWODGT QH D[VGU VTCPUOKVVGF

QXGT VJG OQFGO NKPM D[ C HCEVQT QH ���� +P VJG UOCNN RJQVQ

ECUG� VJG EQUV QH VJKU CFCRVCVKQP YCU QPN[ UNKIJVN[ NGUU VJCP VJG

ICKP KP VTCPUOKUUKQP URGGF� +P VJKU ECUG� VJG PWODGT QH D[VGU

VTCPUOKVVGF YCU JCNXGF�

%QPPGEVKQP UVCTVWR VKOG 
FGHKPGF CU VJG VKOG HTQO VJG ENK�

GPVOU connect() ECNN VQ VJG VKOG FCVC DGIKPU VQ HNQY VQ VJG

UGTXGT� KP VJG CDQXG JCTFYCTG EQPHKIWTCVKQP YKVJ %QPFWEVQT�

� 6JKU CFCRVQT EQPHKIWTCVKQP CUUWOGU VJCV VJG WUGT FQGU PQV JCXG C ITCRJKECN

FKURNC[� FGNKXGTKPI CP #5%++�CTV HQTOCVVGF KOCIG� (QT WUGTU YKVJ C ITCRJKECN

FKURNC[� CP #5%++�CTV DTQYUGT RNWI�KP EQWNF DG EQPUVTWEVGF VJCV EQWNF TGPFGT
VJGUG KOCIGU CV TQWIJN[ VJG UCOG URGGF CU CP[ KOCIG QT VGZV RCIG�

KPENWFKPI RNCPPKPI CPF CFCRVQT FGRNQ[OGPV� YCU ���±�� OU�

5VCTVWR VKOG YKVJQWV %QPFWEVQT YCU ���±� OU�

9G OGCUWTGF %QPFWEVQTOU CDKNKV[ VQ UWRRQTV UGEWTG YGD

DTQYUKPI QXGT C NKOKVGF EJCPPGN YKVJ C PGVYQTM CRRTQZKOCV�

KPI VJCV QH VJG ECUG UVWF[ KP 5GEVKQP ��� 
(KIWTG ��� 6JTGG

FCVCUGVU YGTG OGCUWTGF� VJG #RRNG JQOG RCIG
�

�� HKNGU YKVJ

C VQVCN UK\G QH �� -$�� C 5NCUJFQV CTVKENG
�

�� HKNGU YKVJ C VQVCN

UK\G QH ��� -$�� CPF C RJQVQ ICNNGT[ UKOKNCT VQ VJQUG KP VJG

RTGXKQWU GZRGTKOGPV 
�� KOCIGU VQVCNKPI ��� -$�� %QPFWE�

VQT RTQXKFGF GPET[RVKQP CV VJG UGTXGT CPF VJG &5. TQWVGT� FG�

ET[RVKQP CV VJG +52 RTQZ[ CPF CV VJG ENKGPV� CPF RTKQTKVK\CVKQP

CV VJG +52 RTQZ[� (QT GCEJ YGD RCIG� YG VQQM VJTGG OGCU�

WTGOGPVU� 9G OGCUWTGF VJG FQYPNQCF VKOG YKVJQWV %QPFWE�

VQT QT DCEMITQWPF VTCHHKE VQ QDVCKP VJG DGUV RQUUKDNG TGUWNV VJCV

RTKQTKVK\CVKQP EQWNF CEJKGXG� 6JG FQYPNQCF VKOG YCU CNUQ

OGCUWTGF YKVJQWV %QPFWEVQT DWV YKVJ DCEMITQWPF VTCHHKE


IGPGTCVGF D[ CP CFFKVKQPCN FQYPNQCF QH C NCTIG HKNG HTQO VJG

UGTXGT� VQ UKOWNCVG C NCTIG UQHVYCTG FQYPNQCF�� (KPCNN[� VJG

FQYPNQCF VKOG YCU OGCUWTGF YKVJ %QPFWEVQT RTQXKFKPI GP�

ET[RVKQP CPF RTKQTKVK\CVKQP� 6JG TGUWNVU CRRGCT KP (KIWTG ���

+P CNN ECUGU� %QPFWEVQT TGFWEGF VJG FQYPNQCF VKOG QH VJG YGD

RCIG CV VJG GZRGPUG QH VJG UQHVYCTG FQYPNQCF� +P VYQ QH VJG

VJTGG ECUGU� %QPFWEVQT CEJKGXGF PGCTN[ VJG VJGQTGVKECN NKOKV

FGURKVG CFFKVKQPCN GPET[RVKQP EQUVU�

%QPPGEVKQP UVCTVWR VKOG HQT VJG CDQXG JCTFYCTG EQPHKIWTC�

VKQP YKVJ %QPFWEVQT YCU ����±��� OU� 6JG UVCTVWR VKOG

YKVJQWV %QPFWEVQT YCU ��±� OU� 6JG UNQY UVCTVWR VKOG KP

VJG %QPFWEVQT ECUG KU RTKOCTKN[ FWG VQ CP KPVGTCEVKQP DGVYGGP

%QPFWEVQT CPF VJG YKTGNGUU JCTFYCTG WUGF KP QWT GZRGTK�

OGPVU� 5WEEGUUHWN VGUVU YKVJ QVJGT YKTGNGUU CPF 'VJGTPGV FG�

XKEGU KPFKECVG VJCV KV KU PQV C HWPFCOGPVCN RTQDNGO YKVJ %QP�

FWEVQT� 2TGNKOKPCT[ OGCUWTGOGPVU YKVJ QVJGT YKTGNGUU JCTF�

YCTG KPFKECVG VJCV EQPPGEVKQP UGVWR� KPENWFKPI UGEWTG MG[

FKUVTKDWVKQP� ECP DG CEEQORNKUJGF KP CRRTQZKOCVGN[ ��� OU�

%QPFWEVQTOU QXGTJGCFU YGTG OGCUWTGF WUKPI HQWT PQFGU

EQPPGEVGF D[ C ��� /DRU 'VJGTPGV� 6CDNG � EQPVCKPU VJG

VJTQWIJRWV QDUGTXGF YJKNG VTCPUHGTTKPI � /$ YKVJQWV CFCRVC�

� JVVR���YYY�CRRNG�EQO� /CTEJ ��� �����
� JVVR���YYY�UNCUJFQV�QTI�CTVKENGU�����������������UJVON� /CTEJ ��� �����
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CPF YKVJQWV %QPFWEVQT HKFGNKV[ TGFWEVKQP�
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VKQP VJTQWIJ VJG HQWT PQFGU� YJKNG VJG PWODGT QH PQFGU QP

YJKEJ %QPFWEVQT YCU FGRNQ[GF YCU XCTKGF� 6JG FCVC YCU

FGNKXGTGF VQ VJG PGVYQTM CV C NKOKVGF TCVG QH PQ OQTG VJCP �

/DRU VQ CXQKF UYCORKPI VJG 2%/%+# DWU DCPFYKFVJ QH QWT

JCTFYCTG� # OQFGTCVG QXGTJGCF YCU QDUGTXGF KP FGRNQ[KPI

VYQ %QPFWEVQT PQFGU� EQORCTGF YKVJ VJG PQP�%QPFWEVQT 
�

PQFG� ECUG� *QYGXGT� VJG KPETGOGPVCN EQUV QH CFFKVKQPCN

%QPFWEVQT PQFGU KU XGT[ NQY� 6CDNG � EQPVCKPU VJG VJTQWIJ�

RWV VJTQWIJ VJG UCOG UGV QH PQFGU� CNN TWPPKPI %QPFWEVQT�

YJKNG VJG PWODGT QH PWNN CFCRVQTU 
CP CFCRVQT VJCV GHHKEKGPVN[

HQTYCTFU WPCFCRVGF FCVC� FGRNQ[GF QP QPG QH VJG PQFGU KU

XCTKGF� 0QVG VJCV VJG KPETGOGPVCN EQUV QH CFFKVKQPCN PWNN

CFCRVQTU KU CNUQ XGT[ NQY�

%QPPGEVKQP UVCTVWR VKOG KP VJG CDQXG JCTFYCTG EQPHKIWTC�

VKQP YKVJ %QPFWEVQT YCU ����±���� OU� 6JG UVCTVWR VKOG

YKVJQWV %QPFWEVQT YCU ����±���� OU�

��� &KUEWUUKQP QH 4GUWNVU

6JGUG GZRGTKOGPVU JCXG UJQYP VJCV FGRNQ[OGPV QH VJG

TKIJV EQODKPCVKQP QH CFCRVQTU CV VJG TKIJV RQKPVU KP VJG PGV�

YQTM ECP ITGCVN[ KORTQXG VJG WUGTOU GZRGTKGPEG� +P VJG UG�

EWTG YGD�DTQYUKPI GZCORNG� ECTGHWN EQQTFKPCVKQP QH CFCRVC�

VKQPU GPCDNGF VJG FGRNQ[OGPV QH DQVJ GPET[RVKQP CPF RTKQTKVK�

\CVKQP� +P VJG WUGT�VQ�WUGT RKEVWTG�UJCTKPI GZCORNG� VJG EQT�

TGEV CFCRVCVKQP EJQKEG FGRGPFGF QP GPF�VQ�GPF PGVYQTM EJCT�

CEVGTKUVKEU� +P CFFKVKQP� FTCOCVKECNN[ TGFWEGF FQYPNQCF VKOGU

YGTG RQUUKDNG DGECWUG CP GZVTGOG CFCRVCVKQP YCU CXCKNCDNG

CPF CEEGRVCDNG VQ VJG WUGT�

9JKNG VJGUG CFCRVCVKQPU YGTG FGUKIPGF VQ RGTHQTO YGNN KP

PGVYQTMU UKOKNCT VQ QWT GZRGTKOGPVCN UGVWR� VJG[ YQWNF PQV

CNYC[U DG CRRTQRTKCVG� (QT GZCORNG� YJKNG RTGNKOKPCT[ GXK�

FGPEG UWIIGUVU VJCV RTKQTKVK\CVKQP YQWNF DGPGHKV QWT FCVCUGVU

QXGT NKPMU WR VQ ���-D�U� VJKU CFCRVCVKQP YQWNF ENGCTN[ DG

EQWPVGTRTQFWEVKXG KP C JKIJ�DCPFYKFVJ PGVYQTM� 5KOKNCTN[�

VJG #5%++�CTV CFCRVCVKQP KU PQV DGPGHKEKCN YJGP KOCIG RTQE�

GUUKPI VKOG 
C HGY JWPFTGF OKNNKUGEQPFU VQ C UOCNN PWODGT QH

UGEQPFU QP QWT GZRGTKOGPVCN JCTFYCTG� FGRGPFKPI QP KOCIG

UK\G� KU ENQUG VQ QT ITGCVGT VJCP VJG VTCPUOKUUKQP VKOG QH VJG

WPCFCRVGF KOCIG� *QYGXGT� %QPFWEVQT YQWNF EQTTGEVN[ JCP�

FNG VJGUG ECUGU D[ PQV UGNGEVKPI VJG #5%++�CTV CFCRVQT YJGP

PQ PGVYQTM DQVVNGPGEM GZKUVU� 6JG CFCRVQT EQWNF CNUQ DG

OQFKHKGF VQ RCUU UOCNN KOCIGU YKVJQWV CNVGTCVKQP 
WPNGUU VJG

TGEGKXKPI FGXKEGU ECPPQV FKURNC[ ITCRJKEU��

6JG CFFKVKQPCN UVCTVWR EQUVU KORQUGF D[ %QPFWEVQT CTG CE�

EGRVCDNG HQT OQUV CRRNKECVKQPU� KPENWFKPI KPVGTCEVKXG UGUUKQPU

CPF EQPPGEVKQPU YKVJ C NKHGURCP QH OQTG VJCP C HGY UGEQPFU�

+P QWT GZRGTKOGPVU� VJG ��-D�U UGTKCN EJCPPGNOU 222 EQO�

RTGUUKQP YCU VWTPGF QHH� HQT UGXGTCN TGCUQPU� (KTUV� VJG GZ�

RGTKOGPVCN TGUWNVU CTG GCUKGT VQ KPVGTRTGV YKVJ CP WPFGTN[KPI

EJCPPGN VJCV RTQXKFGU GSWCN DCPFYKFVJ VQ CNN VTCPUOKVVGF FCVC�

5GEQPF� WUKPI VJG 222 EQORTGUUKQP TCVJGT VJCP C EQORTGU�

UKQP CFCRVQT YQWNF PQV JCXG IKXGP C ENGCT RTGUGPVCVKQP QH VJG

RGTHQTOCPEG QH %QPFWEVQT CFCRVQTU� 6JKTF� UWEJ EQORTGU�

UKQP KU PQV CNYC[U CXCKNCDNG CPF PQV CNYC[U UWHHKEKGPV� GKVJGT

DGECWUG VJG FCVC KU KPEQORTGUUKDNG QT DGECWUG VJG TGUWNVKPI

RGTHQTOCPEG KU KPUWHHKEKGPVN[ KORTQXGF� %QPFWEVQT ECP QHHGT

C ITGCVGT XCTKGV[ QH CFCRVCVKQPU� KPENWFKPI UQOG YKVJ XGT[

FTCUVKE CPF URGEKCN�RWTRQUG TGUWNVU� (KPCNN[� CFCRVCVKQPU RGT�

HQTOGF CV NQYGT NC[GTU ECP DG KPEQORCVKDNG YKVJ CFCRVCVKQPU

RGTHQTOGF CV JKIJGT NC[GTU� +P VJG UGEWTG YGD�DTQYUKPI GZ�

CORNG� JCF VJG OQFGO NKPM DGGP EQPUKFGTGF KPUGEWTG� 222

EQORTGUUKQP YQWNF JCXG DGGP TGPFGTGF KPGHHGEVKXG D[ GP�

ET[RVKQP� %QPFWEVQT� QP VJG QVJGT JCPF� YQWNF CTTCPIG HQT C

RTQRGT QTFGTKPI QH GPET[RVKQP CPF EQORTGUUKQP CFCRVQTU�

*� +
����!��������	�

6JGTG CTG CV NGCUV VJTGG CRRTQCEJGU VQ OCMKPI CRRNKECVKQPU

FGITCFG ITCEGHWNN[� UKVWCVKQP�URGEKHKE CRRNKECVKQPU� CFCRVCDNG

CRRNKECVKQPU� QT CP CFCRVKXG UGTXKEG YKVJKP VJG PGVYQTM�

��� 5KVWCVKQP�5RGEKHKE #RRNKECVKQPU

7UGTU QH UWDUVCPFCTF PGVYQTMU OC[ EJQQUG CRRNKECVKQPU

URGEKCNN[ FGUKIPGF HQT VJGKT UKVWCVKQP� 6JG 2CNO8++ YKTGNGUU

FGXKEG TGRNCEGU C IGPGTCN�RWTRQUG YGD DTQYUGT YKVJ �ENKR�

RKPI� CRRNKECVKQPU =��? VJCV RTQXKFG C WPKSWG KPVGTHCEG VQ URG�

EKHKE YGD RCIGU� $GECWUG GCEJ EWUVQO�DWKNV ENKRRKPI CRRNKEC�

VKQP TGSWKTGU C RTQZ[ JQUV VQ HKNVGT TGURQPUGU HTQO VJG CUUQEK�

CVGF YGD UGTXGT� VJKU UQNWVKQP JCU UECNKPI RTQDNGOU�

#U CPQVJGT GZCORNG� OCP[ WUGTU YJQ CEEGUU VJG +PVGTPGV

VJTQWIJ C UNQY OQFGO QT YKTGNGUU PGVYQTM WUG C VGZV�DCUGF

DTQYUGT TCVJGT VJCP C ITCRJKECN DTQYUGT VQ CXQKF VJG FGNC[U QH

FQYPNQCFKPI KOCIGU� /QDKNG WUGTU YJQ URNKV VKOG DGVYGGP
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YKTGF CPF YKTGNGUU CEEGUU OWUV OCPWCNN[ UYKVEJ DGVYGGP

KPVGTHCEGU FGRGPFKPI QP VJGKT PGVYQTM EQPPGEVKXKV[� QT CEEGRV

KOCIGNGUU RCIGU GXGP YJGP YKTGF�

��� #FCRVCDNG #RRNKECVKQPU

#RRNKECVKQPU ECP CWVQOCVKECNN[ KFGPVKH[ VJG EJCTCEVGTKUVKEU

QH VJG PGVYQTM CPF VCKNQT VJGKT DGJCXKQT CEEQTFKPIN[� (QT

GZCORNG� 4GCN2NC[GT =��? ECP UGNGEV C XGTUKQP QH C XKFGQ QT

CWFKQ UVTGCO OQUV CRRTQRTKCVG HQT VJG EQPPGEVKXKV[ CXCKNCDNG

VQ VJG ENKGPV 
CU URGEKHKGF D[ VJG WUGT�� 2TQITCOOKPI QT 15

UWRRQTV ECP CKF KP DWKNFKPI CFCRVCDNG CRRNKECVKQPU�

$QVJ 4QXGT =��? CPF 1F[UUG[ =��? RTQXKFG VQQNU VJCV JGNR

FGXGNQRGTU DWKNF CRRNKECVKQPU VJCV CWVQOCVKECNN[ CFCRV VQ

EJCPIKPI PGVYQTM EQPFKVKQPU� 1F[UUG[ RTQXKFGU C U[UVGO�

NGXGN UGTXKEG VJCV OQPKVQTU PGVYQTM EQPFKVKQPU� KPHQTOKPI

CRRNKECVKQPU QH EJCPIGU CPF JGNRKPI VJGO CFCRV VTCPUOKVVGF

FCVC VQ RTGXCKNKPI EQPFKVKQPU� 1F[UUG[ KNNWUVTCVGU VJG XCNWG QH

EQQRGTCVKQP DGVYGGP CP CRRNKECVKQP CPF VJG QRGTCVKPI U[UVGO�

CU YGNN CU EQQRGTCVKQP DGVYGGP CRRNKECVKQPU� 4QXGT KU CP

CRRNKECVKQP FGXGNQROGPV VQQNMKV VJCV RTQXKFGU JKIJGT�NGXGN

PGVYQTMKPI CDUVTCEVKQPU HQT FCVC OKITCVKQP CPF FKUEQPPGEVGF

QRGTCVKQP� UKORNKH[KPI VJG FGUKIP QH CFCRVCDNG CRRNKECVKQPU�

4GUGCTEJGTU JCXG CNUQ UWIIGUVGF OGVJQFQNQIKGU HQT RCTVK�

VKQPKPI CP CRRNKECVKQP VQ CFCRV KVU EQOOWPKECVKQP RCVVGTP VQ

PGVYQTM EQPFKVKQPU� (QT GZCORNG� RCTVKVKQPKPI ECP CNNQY CI�

ITGICVKPI HWPEVKQPU VQ QEEWT ENQUG VQ C FCVC UQWTEG
U� YJGP

DCPFYKFVJ KU NQY QT HQT NQQMWR HWPEVKQPU VQ DG RGTHQTOGF

ENQUG VQ VJG ENKGPV YJGP EQPPGEVKXKV[ KU KPVGTOKVVGPV� 5GXGTCN

RCTVKVKQPKPI OGVJQFQNQIKGU JCXG DGGP RTQRQUGF =��? =��?�

#RRNKECVKQP FGXGNQROGPV VQQNU UWEJ CU VJGUG ECP JGNR DWKNF

CFCRVCDNG CRRNKECVKQPU YKVJQWV RTQITCOOGT MPQYNGFIG QH

PGVYQTMKPI FGVCKNU� *QYGXGT� UWDUVCPVKCN GHHQTV KU TGSWKTGF VQ

FGUKIP PGY CRRNKECVKQPU QT TGVTQHKV GZKUVKPI CRRNKECVKQPU�

#NUQ� VJGUG VQQNU CTG FGUKIPGF RTKOCTKN[ VQ FGCN YKVJ EQOOW�

PKECVKQPU DGVYGGP C UKPING OQDKNG ENKGPV CPF C HKZGF UGTXGT

CETQUU QPG DCF NKPM� PQV JGVGTQIGPGQWU PGVYQTMU�

��� #FCRVCDKNKV[ CU C 0GVYQTM 5GTXKEG

# RQYGTHWN YC[ VQ CNNQY CRRNKECVKQPU VQ DG OQTG CFCRVCDNG

KU VQ CNVGT VJGKT EQOOWPKECVKQP RTQVQEQNU CPF FCVC HTQO

YKVJKP VJG PGVYQTM� 5GNGEVGF PQFGU YKVJKP VJG PGVYQTM ECP

OQPKVQT CPF OQFKH[ RCEMGVU IGPGTCVGF D[ CRRNKECVKQPU CU VJG[

HNQY VJTQWIJ VJG PGVYQTM�

6JG 5PQQR RTQVQEQN =�? KORTQXGU 6%2 RGTHQTOCPEG QXGT

YKTGNGUU NKPMU D[ RTQXKFKPI ECEJKPI CPF SWKEM TGVTCPUOKUUKQP

QH RCEMGVU HTQO C ICVGYC[ DGVYGGP VJG YKTGF CPF YKTGNGUU

PGVYQTMU� 6JG 2TQVQEQN $QQUVGTU CFCRVCVKQP HTCOGYQTM =�?�

CP CRRNKECVKQP�NGXGN CPCNQI QH 5PQQR� CNNQYU RCKTU QH CFCRVC�

VKQP OQFWNGU VQ DG VTCPURCTGPVN[ FGRNQ[GF� CFFKPI PGY HGC�

VWTGU VQ GZKUVKPI RTQVQEQNU� UWEJ CU HQTYCTF GTTQT EQTTGEVKQP�

2TQVQEQN $QQUVGTU RTQXKFG NQUUNGUU CFCRVCVKQP� UKPEG VJG U[U�

VGO JCU PQ UWRRQTV HQT TGNKCDNG FGNKXGT[ KH UQOG RCEMGVU CTG

FTQRRGF QT RGTOCPGPVN[ CNVGTGF� 2TQVQEQN $QQUVGTU CTG EQO�

RQUCDNG� DWV VJG U[UVGO FQGU PQV RTQXKFG UWRRQTV HQT FGVGT�

OKPKPI KH C IKXGP UGV QH DQQUVGTU YKNN RGTHQTO YGNN VQIGVJGT�

6TCPUHQTOGT 6WPPGNU =��? WUG +2 VWPPGNKPI VQ CNVGT VJG DG�

JCXKQT QH C RTQVQEQN QXGT C VTQWDNGUQOG NKPM� 6TCPUHQTOGT

6WPPGNU WUWCNN[ RTQXKFG RTQVQEQN�KPFGRGPFGPV CFCRVCVKQPU�

UWEJ CU EQPUQNKFCVKQP QH RCEMGVU� UEJGFWNKPI QH VTCPUOKUUKQPU

VQ RTGUGTXG DCVVGT[ RQYGT� GPET[RVKQP� NQUUNGUU EQORTGUUKQP�

CPF DWHHGTKPI� 6TCPUHQTOGT 6WPPGNU CTG VTCPURCTGPV VQ CRRNK�

ECVKQPU� DWV FQ PQV UWRRQTV EQORQUKVKQP QH CFCRVCVKQPU�

1PG QH VJG OQUV CFXCPEGF RTQZ[ UQNWVKQPU KU VJG $GTMGNG[

RTQZ[ =�?� 6JKU U[UVGO ECP RTQXKFG C YKFG XCTKGV[ QH CRRNKEC�

VKQP�NGXGN CFCRVCVKQPU VQ C NCTIG PWODGT QH OQDKNG 2&# WUGTU�

# JKIJ FGITGG QH TGNKCDKNKV[ CPF UECNCDKNKV[ JCU DGGP CEJKGXGF

D[ NGXGTCIKPI ENWUVGT�EQORWVKPI VGEJPQNQI[� 6JG $GTMGNG[

TGUGCTEJGTU JCXG CNUQ KPXGUVKICVGF OGVJQFU QH EQORQUKPI

CFCRVCVKQPU QP C UKPING OCEJKPG =�?�

/QYINK =��? KORTQXGU YGD RGTHQTOCPEG CETQUU NQY�

DCPFYKFVJ� JKIJ�NCVGPE[ )5/ EJCPPGNU D[ DTGCMKPI VJG

EJCPPGN KPVQ VYQ UGIOGPVU CV C RTQZ[� $GVYGGP VJG ENKGPV

PQFG CPF VJG RTQZ[� EWUVQO RTQVQEQNU TGRNCEG DQVJ 6%2 CPF

*662� KORTQXKPI NKPM WVKNK\CVKQP CPF UWRRQTVKPI FKUEQP�

PGEVGF QRGTCVKQP� %QNWODKC 7PKXGTUKV[ =��? RTQXKFGU C IGP�

GTCN�RWTRQUG HTCOGYQTM VJCV CNNQYU OQDKNG ENKGPVU VQ F[�

PCOKECNN[ NQCF CPF EQPVTQN CFCRVKXG QHKNVGTUR QP C RTQZ[ PQFG

CV VJG GFIG QH VJG YKTGF PGVYQTM� 9JKNG DQVJ QH VJGUG U[U�

VGOU KORTQXG VJG WUGTOU GZRGTKGPEG� PGKVJGT CFFTGUUGU OWNVK�

RNG EQQTFKPCVGF CFCRVCVKQPU� TGNKCDKNKV[� QT UGEWTKV[�

#EVKXG PGVYQTMU CFF IGPGTCNK\GF CFCRVCDKNKV[ KPVQ VJG PGV�

YQTM KPHTCUVTWEVWTG =��? =��?� 'CEJ RCEMGV RQVGPVKCNN[ GZG�

EWVGU URGEKCN EQFG CV GCEJ XKUKVGF TQWVGT VQ FGVGTOKPG KVU

RTQRGT JCPFNKPI� -G[ FGUKIP KUUWGU KP CEVKXG PGVYQTMU TG�

OCKP WPUQNXGF� KPENWFKPI UGEWTKV[� EQUV� CPF RTQRGT CTEJKVGE�

VWTGU� #EVKXG PGVYQTM TGUGCTEJGTU CTG QPN[ DGIKPPKPI VQ NQQM

CV EQORQUCDKNKV[ QH CFCRVCVKQPU CPF TGNKCDKNKV[� +P VJG NQPI

VGTO� CEVKXG PGVYQTMU OC[ RTQXKFG C UWRGTKQT CFCRVCVKQP KP�

HTCUVTWEVWTG� DWV VJGKT UWEEGUU KU PQV [GV EGTVCKP�

4GUGCTEJ KPVQ CFCRVCVKQP YKVJKP VJG PGVYQTM JCU UJQYP

VJCV YQTVJYJKNG CFCRVCVKQP ECP DG CEEQORNKUJGF QWVUKFG QH

VJG CRRNKECVKQP KVUGNH� (WTVJGT� CFCRVKPI CRRNKECVKQP�NGXGN RTQ�

VQEQNU� TCVJGT VJCP RTQXKFKPI IGPGTKE CFCRVCVKQPU CV VJG VTCPU�

RQTV NGXGN� ECP QHVGP QDVCKP VJG DGUV TGUWNVU� 4GUGCTEJ KP VJKU

CTGC� JQYGXGT� JCU HQEWUGF QP RTQXKFKPI C UKPING CFCRVCVKQP

HQT C UKPING UWDQRVKOCN NKPM� WUWCNN[ VJG NCUV OKNG�

,� &�����	���	�

0GY VGEJPQNQIKGU YKNN KPETGCUG PGVYQTM JGVGTQIGPGKV[

QXGT VJG EQOKPI [GCTU� 6Q DG WUGHWN KP VJKU GPXKTQPOGPV�

CRRNKECVKQPU YKNN JCXG VQ ITCEGHWNN[ CFLWUV VQ RTGXCKNKPI PGV�

YQTM EQPFKVKQPU� &KUVTKDWVGF CFCRVCVKQP ECP RNC[ CP KORQT�

VCPV TQNG KP CUUKUVKPI CRRNKECVKQPU VQ OGGV VJKU EJCNNGPIG�

%QPFWEVQT FGOQPUVTCVGU VJCV U[UVGOU�NGXGN UWRRQTV HQT

ITCEGHWNN[ FGITCFKPI CRRNKECVKQP UGTXKEGU KU DQVJ FGUKTCDNG

CPF CEJKGXCDNG� 2TGXKQWU UQNWVKQPU VJCV UWRRQTV CFCRVCVKQP CV

VJG GPFRQKPVU QT CV KPFKXKFWCN RTQZ[ PQFGU CTG HTGSWGPVN[ KP�

UWHHKEKGPV YJGP PGVYQTM JGVGTQIGPGKV[ GZVGPFU DG[QPF VJG

NCUV OKNG� +PUVGCF� QWT GZRGTKGPEGU YKVJ %QPFWEVQT JCXG

UJQYP VJCV ITGCVGT DGPGHKVU ECP QHVGP DG CEJKGXGF VJTQWIJ

EQQTFKPCVGF� OWNVK�UKVG CFCRVCVKQP�
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&KUVTKDWVGF CFCRVCVKQP ECPPQV DG CEJKGXGF D[ FGRNQ[KPI

OWNVKRNG KPUVCPEGU QH KPFKXKFWCN CFCRVCVKQP UGTXKEGU� DWV PGK�

VJGT FQGU KV TGSWKTG C HWNN[ RTQITCOOCDNG PGVYQTM� +PUVGCF�

%QPFWEVQT GPCDNGU FKUVTKDWVGF CFCRVCVKQP KP CP KPETGOGPVCNN[

FGRNQ[CDNG HCUJKQP D[ RTQXKFKPI VJTGG MG[ HCEKNKVKGU� TGNKCDKN�

KV[� FKUVTKDWVGF RNCPPKPI� CPF UGEWTKV[� %QPFWEVQT KPENWFGU C

TGNKCDKNKV[ OQFGN DCUGF QP UGOCPVKE UGIOGPVCVKQP VJCV RTG�

UGTXGU GZCEVN[�QPEG� KP�QTFGT FGNKXGT[ QH UGOCPVKE OGCPKPI�

CNNQYKPI GCEJ FCVC UVTGCO VQ DG TGNKCDN[ CFCRVGF� %QPFWEVQT

RTQXKFGU C RNCPPKPI KPHTCUVTWEVWTG VJCV CNNQYU C HWNN[ EQQTFK�

PCVGF UGV QH CFCRVQTU VQ DG UGNGEVGF DCUGF QP GPF�VQ�GPF PGV�

YQTM EQPFKVKQPU� 6JG RNCPPKPI RTQEGUU ECP DG UGEWTGF 
VQ C

FGUKTGF NGXGN�� GPUWTKPI VJCV QPN[ FGUKTGF CFCRVCVKQPU CTG RGT�

HQTOGF CPF QPN[ CV VTWUVGF PQFGU� 'ZRGTKOGPVCN GXKFGPEG

UJQYU VJCV VJGUG HCEKNKVKGU ECP DG RTQXKFGF CV C UWHHKEKGPVN[

NQY EQUV�

$[ HQEWUKPI QP CFCRVKPI RTQVQEQNU CPF PQV CRRNKECVKQPU�

%QPFWEVQT KU CDNG VQ RTQXKFG VJGUG UGTXKEGU KP CP CRRNKECVKQP�

VTCPURCTGPV OCPPGT� $[ TGOCKPKPI HWPFCOGPVCNN[ CRRNKEC�

VKQP�VTCPURCTGPV� %QPFWEVQT CNNQYU CFCRVCVKQP QH GZKUVKPI CPF

ENQUGF�UQWTEG CRRNKECVKQPU CU YGNN CU CNNQYKPI CRRNKECVKQP

FGXGNQRGTU VQ HQEWU QP VJGKT CRRNKECVKQPU� TCVJGT VJCP VJG KPVTK�

ECEKGU QH EWTTGPV CPF HWVWTG PGVYQTM VGEJPQNQIKGU� #V VJG

UCOG VKOG� %QPFWEVQT FQGU PQV TWNG QWV VJG RQUUKDKNKV[ QH

ITGCVGT CRRNKECVKQP�NGXGN EQPVTQN QH CFCRVCVKQP VJTQWIJ C HW�

VWTG CRRNKECVKQP�CYCTG #2+�

)KXGP VJG %QPFWEVQT HTCOGYQTM� DWKNFKPI EQQTFKPCVGF CPF

FKUVTKDWVGF CFCRVCVKQP KU TGNCVKXGN[ UVTCKIJVHQTYCTF� #P CFCR�

VCVKQP FGXGNQRGT PGGFU QPN[ HQEWU QP WPFGTUVCPFKPI CRRNKEC�

VKQP�NGXGN RTQVQEQNU� VJG FGUKTGF CFCRVCVKQP� CPF VJG %QPFWE�

VQT #2+� %QPFWEVQT RTQXKFGU HQT VJG UGNGEVKQP CPF UGEWTG

FGRNQ[OGPV QH UWEJ CFCRVQTU� CEEQTFKPI VQ RTGXCKNKPI EQPFK�

VKQPU CPF VJG FGUKTGU QH VJG WUGT� CPF GPUWTGU VJCV EQJGTGPV

FCVC KU FGNKXGTGF� FGURKVG HCKNWTGU�

��-������	�

=�? 5VGRJGP #FNGT� Q6JG 5NCUJFQV 'HHGEV� #P #PCN[UKU QH 6JTGG

+PVGTPGV 2WDNKECVKQPU�R ����� #XCKNCDNG CV

JVVR���UUCFNGT�RJ[�DPN�IQX�CFNGT�5&'�5NCUJ&QV'HHGEV�JVON�

=�? &� 5� #NGZCPFGT� 9� #� #TDCWIJ� #� &� -GTQO[VKU� CPF ,� /�

5OKVJ� Q# 5GEWTG #EVKXG 0GVYQTM 'PXKTQPOGPV #TEJKVGEVWTG�R

+''' 0GVYQTM� ��
��������� /C[�,WPG �����

=�? *� $CNCMTKUJPCP� 5� 5GUJCP� '� #OKT� CPF 4� -CV\� Q+ORTQXKPI

6%2�+2 2GTHQTOCPEG 1XGT 9KTGNGUU 0GVYQTMU�R 2TQEGGFKPIU QH

VJG �UV #%/ +PVGTPCVKQPCN %QPHGTGPEG QP /QDKNG %QORWVKPI

CPF 0GVYQTMKPI 
/QDK%QO O���� 0QXGODGT �����

=�? /� $NC\G� ,� +QCPPKFKU� CPF #� -GTQO[VKU� Q6TWUV /CPCIGOGPV

HQT +2UGE�R 2TQEGGFKPIU QH VJG ���� 5[ORQUKWO QP 0GVYQTM

CPF &KUVTKDWVGF 5[UVGOU 5GEWTKV[ 
0&55 N���� 5CP &KGIQ� (GD�

TWCT[ �����

=�? &� %� (GNFOGKGT� #� ,� /E#WNG[� ,� /� 5OKVJ� &� 5� $CMKP� 9�

5� /CTEWU� CPF 6� /� 4CNGKIJ� Q2TQVQEQN $QQUVGTU�R +'''

,QWTPCN QP 5GNGEVGF #TGCU KP %QOOWPKECVKQPU� #RTKN �����

��
�����������

=�? #� (QZ� 5� )TKDDNG� '� $TGYGT� '� #OKT� Q#FCRVKPI VQ 0GVYQTM

CPF %NKGPV 8CTKCDKNKV[ XKC 1P�&GOCPF &[PCOKE &KUVKNNCVKQP�R

2TQEGGFKPIU QH VJG 5GXGPVJ +PVGTPCVKQPCN %QPHGTGPEG QP #TEJK�

VGEVWTCN 5WRRQTV HQT 2TQITCOOKPI .CPIWCIGU CPF 1RGTCVKPI

5[UVGOU� 1EVQDGT �����

=�? #� (QZ� 5� )TKDDNG� ;� %JCYCVJG� '� $TGYGT� CPF 2� )CWVJKGT�

Q%NWUVGT�$CUGF 5ECNGCDNG 0GVYQTM 5GTXKEGU�R 2TQEGGFKPIU QH

VJG ��VJ #%/ 5[ORQUKWO QP 1RGTCVKPI 5[UVGO 2TKPEKRNGU


5152 N���� 1EVQDGT �����

=�? .K )QPI� /CTKCPPG /WGNNGT� *GOOC 2TCHWNNEJCPFTC� CPF 4Q�

NCPF 5EJGOGTU� Q)QKPI $G[QPF VJG 5CPFDQZ� #P 1XGTXKGY QH

VJG 0GY 5GEWTKV[ #TEJKVGEVWTG KP VJG ,CXC &GXGNQROGPV -KV

����R 2TQEGGFKPIU QH VJG 75'0+: 5[ORQUKWO QP +PVGTPGV 6GEJ�

PQNQIKGU CPF 5[UVGOU 
75+65 N���� /QPVGTG[� %CNKHQTPKC� &G�

EGODGT �����

=�? 5� &� )TKDDNG� /� 9GNUJ� '� #� $TGYGT� CPF &� %WNNGT� Q6JG

/WNVK5RCEG� CP 'XQNWVKQPCT[ 2NCVHQTO HQT +PHTCUVTWEVWTCN 5GT�

XKEGU�R 2TQEGGFKPIU QH VJG ���� 75'0+: #PPWCN 6GEJPKECN
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