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.SYWTIZHYNTS

9MJ HTRUTXJW *ILFWI ;FWऌXJ TSHJ FXPJI YMJ VZJXYNTS Ѧ\MFY NX RZXNH GZY TWLF�
SN_JI STNXJX$ѧ 9MJ RZXNH TK TZW YNRJ NX F RZXNH TK XTZSIX� 9MJ UWTQNKJWFYNTS TK
GWTFIHFXY FSI RJHMFSNHFQ WJUWTIZHYNTS YJHMSTQTLNJX NS YMJ RNI�Y\JSYNJYM HJS�
YZW^ LF[J YMJ IJXNLSFYNTS TK RZXNH FX TWLFSN_JI XTZSI SJ\ RJFSNSL� ZQYNRFYJQ^
LN[NSL WNXJ YT F IN[JWXJ FWWF^ TK RZXNHFQ XY^QJX NS \MNHM XTZSIX� STY STYJX� KTWR
YMJ JXXJSYNFQ ZSNYX KWTR \MNHM RZXNH NX GZNQY� (TQQJHYNSL XTZSIX GJHTRJX FS
NRUTWYFSY UWTHJXX KTW XTZSI�GFXJI HTRUTXNYNTS� GJHFZXJ YMJNW XTZWHJX FWJ HTS�
HJUYZFQQ^ NSܪSNYJ� .S HTSYWFXY YT YMJ SNYJܪ SZRGJW TK XTZSI�UWTIZHNSL NSXYWZRJSYX
F[FNQFGQJ YT YMJ FHTZXYNH HTRUTXJW� J[JS \NYM YMJNW NSSZRJWFGQJ YJHMSNVZJX� XJ�
QJHYNSL FSI HTQQJHYNSL XTZSIX YT HTRUTXJ \NYM NX FS JXXJSYNFQ WXYܪ XYJU� NS F \F^
IJܪSNSL FS NSXYWZRJSYFYNTS YT \TWP \NYM� &IINYNTSFQQ^� XTSNH RFYJWNFQX FQXT UQF^
FS JXXJSYNFQ WTQJ NS TYMJW RJINF FWYX� NSHQZINSL �QRXܪ YMJFYJW� FSI LFRJX�

&X HTQQJHYNTSX TK FZINT HTSYJSY� \MJYMJW WJHTWINSLX� X^SYMJXN_JI RFYJWNFQX� FWHMN[JX�
RZXNH QNGWFWNJX� XUJJHM HTWUTWF� FSI TYMJW\NXJ XHFQJ ZU\FWIX NS XN_J� IN[JWXNY^�
FSI SZRGJW� HWJFYN[J UWTOJHYX YMFY JRUQT^ YMJR FWJ NSHWJFXNSLQ^ JSHZRGJWJI G^
YMJ YNRJ� JSJWL^� JKKTWY� FSI FYYJSYNTS WJVZNWJI YT JKKJHYN[JQ^ FHHJXX FSI XMFUJ
YMJR ZXNSL YWFINYNTSFQ RJINF UWTIZHYNTS XTKY\FWJ JS[NWTSRJSYX� 9MJXJ YWFIN�
YNTSFQ YTTQX FWJ TKYJS ZXJKZQ KTW UWJHNXJ� IJYJWRNSNXYNH FHYNTSX \NYM XRFQQ RJINF
HTQQJHYNTSX� <MNQJ YMNX J]HNYNSL FSI NSHWJFXNSL \JFQYM TK HTSYJSY XMTZQI UJWMFUX
TKKJW J[JW RTWJ HWJFYN[J UTXXNGNQNYNJX� FZINT XTKY\FWJ YTTQX KTW JINYNSL FSI HWJFY�
NSL \NYM YMJR QFHP XZUUTWY KTW XUTSYFSJNY^� FLNQNY^� FSI ^J]NGNQNYܫ SJJIJI NS UWT�
UTWYNTS� .SXYJFI� YMJ^ WJQ^ TS NSYJSXN[J FSI RFSZFQ UWTHJXXJX \MTXJ TZYHTRJX

ߚ



FWJ INKܪHZQY YT FIOZXY�

(TS[JWXJQ^� YTTQX YMFY FWJ FGQJ YT RFSFLJ QFWLJ XHFQJX TK HTSYJSY TKYJS TUJWFYJ
FZYTSTRTZXQ^� FWJ INKܪHZQY YT NSYJWUWJY FSI HTSYWTQ� FSI FWJ IJXNLSJI YT FHHTR�
UQNXM XUJHNܪH YFXPX� (MFUYJW ߚ QTTPX FY YMNX FSI TYMJW WJQFYJI \TWP� FSI WJ[NJ\X
XTRJ GFHPLWTZSI NSKTWRFYNTS� &IINYNTSFQQ^� NS HMFUYJW ߛ \J XZW[J^ XJ[JWFQ UFXY
UWTOJHYX NS[TQ[NSL YMJ FZYMTW� FSI MT\ YMJ^ HTSYWNGZYJI� YMWTZLM YMJNW NIJFX� NRUQJ�
RJSYFYNTSX� FSI QNRNYFYNTSX� YT YMJ LTFQX FSI RJYMTIX KTWRZQFYJI FSI IJ[JQTUJI
NS YMNX YMJXNX \TWP�

9MJ 7MJXMRK 7SYRH UWTOJHY UWTUTXJX F SJ\ RTIJQ YMFY HTSSJHYX YMJXJ Y\T FU�
UWTFHMJX� FSI KTHZXJX YMJR FWTZSI FZLRJSYNSL FSI J]YJSINSL MZRFS HWJFYN[J
FHYNTSX FHWTXX QFWLJ FSI ZSXYWZHYZWJI FZINT HTWUTWF� 2TWJ XUJHNܪHFQQ^� NY HTS�
XNXYX TK RTIJQX� NSYJWKFHJX� FSI NSKWFXYWZHYZWJ YT XZUUTWY YMWJJ FWJFX TK XTZSI�
GFXJI HWJFYN[J FHYN[NY^� HZWFYNTS� HTQQJHYNTS� FSI HTRUTXNYNTS YMWTZLM HTRGNSF�
YNTS�

9MJ 7MJXIV FIIWJXXJX HZWFYNTS� NS YMJ HTSYJ]Y TK INXHT[JWNSL NSYJWJXYNSL TW ZXJKZQ
XJLRJSYX NS QTSL XTZSIܪQJX� 9MJ 3FWIVZEXSV] GZNQIX TS YMNX YT XZUUTWY SF[NLF�
YNTS FSI HFYFQTLZNSL YFXPX� YWFSXKTWRNSL YMJR NSYT J]UQTWFYTW^ NSYJWFHYNTSX� +N�
SFQQ^� YMJ 7OIXGLTEH NX KTHZXJI TS HTRUTXNYNTS� FXXJRGQNSL XTZSIX NSYT HTQQFLJX
LZNIJI G^ FZINT[NXZFQ XPJYHMJX UWT[NIJI G^ YMJ ZXJW� (MFUYJW ߜ QTTPX NS IJYFNQ FY
YMJ IJXNLS FSI NRUQJRJSYFYNTS TK YMJXJ RTIZQJX� FX \JQQ FX YMJ WJXY TK YMJ XZU�
UTWYNSL X^XYJR�

9MJXJ RTIZQJX FWJ HTRUTXJI NSYT YMJ 7MJXMRK 7SYRH XTKY\FWJ JHTX^XYJR� \MNHM
NX IJXNLSJI YT GJ IJUQT^JI NS XJYYNSLX WFSLNSL KWTR UJWXTSFQ XTZSI QNGWFWNJX YT
QFWLJ�XHFQJ HTQQFGTWFYN[J UWTOJHYX� .S HMFUYJW �ߝ \J INXHZXX Y\T UQFSSJI FSI
NRFLNSJI FUUQNHFYNTS XHJSFWNTX� &X F \MTQJ� 7MJXMRK 7SYRH FNRX YT GJ F HWJFYN[J
JS[NWTSRJSY KTW J]YWFHYNSL FSI FXXJRGQNSL RJFSNSLKZQ FJXYMJYNH RFYJWNFQ KWTR
QFWLJ FZINT IFYFGFXJX FSI QJ[JWFLNSL YMJNW XN_J FX F HWJFYN[J FXXJY� JSFGQNSL SJ\
KTWRX TK XTSNH HWJFYN[NY^ FY SJ\ XHFQJX�
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ߚ�ߚ &WYNXYNH (TSYJ]Y

ߚ�ߚ�ߚ +WTR 3TYJX YT 8TZSIX

,N[JS YMJ KTHZX TK YMNX UWTOJHY� NY NX NRUTWYFSY YT HTSXNIJW YMJ MNXYTW^ FSI IJ[JQ�
TURJSY TK RZXNH�RFPNSL YMFY KTHZXJX TS XTZSIX FX GFXNH ZSNYX� WFYMJW YMFS TS
STYJX� 9MJ HFYJLTW^ TK XTZSIX FIRNYX F RZHM GWTFIJW WFSLJ TK FHTZXYNH UMJ�
STRJSF YMFS STYJX� FX UWTIZHJI G^ YWFINYNTSFQ RZXNHFQ NSXYWZRJSYX� 2ZXNHNFSX
MF[J IWF\S TS YMNX WNHM� J]UFSXN[J ITRFNS KTW HJSYZWNJX� NRNYFYNSL SFYZWFQ TW FS�
NRFQ XTZSIX \NYM NSXYWZRJSYX TW YMJ [TNHJ� KTW J]FRUQJ� NS F [FWNJY^ TK RZXNHFQ
HZQYZWJX� .S �ߜߚߣߚ UFNSYJW FSI HTRUTXJW 1ZNLN 7ZXXTQT \WTYJ�

9MJ [FWNJY^ TK STNXJX NX NSܪSNYJ� .K YTIF^� \MJS \J MF[J UJWMFUX F
YMTZXFSI INKKJWJSY RFHMNSJX� \J HFS INXYNSLZNXM F YMTZXFSI INKKJW�
JSY STNXJX� YTRTWWT\� FX SJ\ RFHMNSJX RZQYNUQ^� \J \NQQ GJ FGQJ YT
INXYNSLZNXM YJS� Y\JSY^� TW YMNWY^ YMTZXFSI INKKJWJSY STNXJX� STY RJWJQ^
NS F XNRUQ^ NRNYFYN[J \F^� GZY YT HTRGNSJ YMJR FHHTWINSL YT TZW NRFL�
NSFYNTS� ߜߟ

7ZXXTQT WJFQN_JI MNX [NXNTS G^ HTSXYWZHYNSL F SZRGJW TK STNXJ LJSJWFYNSL IJ[NHJX
HFQQJI .SYTSFWZRTWN� <NYM YMJ FI[JSY TK JQJHYWTSNH XTZSI YJHMSTQTLNJX FQQT\NSL

ߝ



KTW GTYM YMJ WJHTWINSL FSI X^SYMJXNX TK FHTZXYNH RFYJWNFQX� YMJ NIJF TK F RZXNH
GFXJI TS XTZSIX \FX QJI KTW\FWI NS F KJ\ INKKJWJSY \F^X� 5JWMFUX RTXY WJQJ[FSY
TK YMJXJ NX YMJ IJ[JQTURJSY TK RZXNVZJ HTSHWऌYJ� F MZLJQ^ NSܫZJSYNFQ XY^QJ TK
RZXNH GFXJI TS YMJ RFSNUZQFYNTS FSI FUUQNHFYNTS TK WJHTWIJI XTZSIX� 9MNX XY^QJ
FSI NYX RJYMTIX JRJWLJI WXYܪ NS YMJ �Xࢩߝߣߚ GJLNSSNSL \NYM GTYM -FQNR *Q�)FGM NS
(FNWT� FSI 5NJWWJ 8HMFJKKJW NS 5FWNX� 8HMFJKKJW IJXHWNGJI NYX LTFQX FX GJNSL�

.SXYJFI TK STYFYNSL RZXNHFQ NIJFX TS UFUJW \NYM YMJ X^RGTQX TK XTQKJLJ
FSI JSYWZXYNSL YMJNW WJFQN_FYNTS YT \JQQ�PST\S NSXYWZRJSYX� YMJ VZJX�
YNTS \FX YT HTQQJHY HTSHWJYJ XTZSIX� \MJWJ[JW YMJ^ HFRJ KWTR� FSI
YT FGXYWFHY YMJ RZXNHFQ [FQZJX YMJ^ \JWJ UTYJSYNFQQ^ HTSYFNSNSL� ߞߛ

&QWJFI^� \J HFS XJJ F HQJFW NSYJLWFYNTS TK YMJ \TWQI TK XTZSIX NSYT RZXNHFQ HTR�
UTXNYNTS� FSI F UFWYNHZQFW JRUMFXNX TS HTQQJHYNTS� 9MNX UFYYJWS TK HTQQJHYNSL FSI
HTRGNSNSL XTZSIX MFX XJJS IJ[JQTURJSY FSI FUUQNHFYNTS YMWTZLM F SZRGJW TK
INKKJWJSY XY^QJX FSI HTRRZSNYNJX TK RZXNH XNSHJ� FSI \NYM XTZWHJ RFYJWNFQX NS�
HQZINSL GTYM FHTZXYNH FSI JQJHYWTSNH 
N�J� X^SYMJYNH� XTZWHJX� 8UJHNܪHFQQ^ \NYMNS
YMJ ITRFNS TK FHTZXYNH XTZWHJX� FS NRUTWYFSY RT[JRJSY NX YMJ XYZI^ TK FHTZX�
YNH JHTQTL^� FSI NYX NSYJLWFYNTS \NYM YMJ UWFHYNHJ TK XTZSIXHFUJ HTRUTXNYNTS ��

GJLNSSNSL NS YMJ �Xࢩߟߣߚ 9MNX FUUWTFHM YT HTRUTXNYNTS MJQUJI YT RTYN[FYJ YMJ
ZXJ TK JQIܪ WJHTWINSL� F Y^UJ TK XTZSI HFUYZWJ NS \MNHM XTZWHJX TK NSYJWJXY FWJ
STY GWTZLMY NSYT F XYZINT JS[NWTSRJSY� GZY FIIWJXXJI NS YMJNW SFYZWFQ JS[NWTSRJSY
YMWTZLM YMJ ZXJ TK RTGNQJ WJHTWINSL YJHMSTQTLNJX�

+NJQI WJHTWINSL� FX NY NX JRUQT^JI ST\� TKYJS LJSJWFYJX QFWLJ FRTZSYX TK FZINT
HTSYJSY� .S RFS^ HFXJX� STY FQQ TK YMNX HTSYJSY NX ZXJI UFWYNHZQFW WJHTWINSLX
RF^ GJ XJQJHYJI� TW� HTRRTSQ^� QTSL WJHTWINSLX RF^ GJ JINYJI YT WJYWNJ[J RT�
RJSYX TW XJLRJSYX TK NSYJWJXY TW HTSYJ]YZFQ WJQJ[FSHJ� &STYMJW FWJF NS \MNHM
YMJXJ YJHMSNVZJX FWJ [JW^ TKYJS FUUQNJI NX XTZSI IJXNLS� FX ZXJI NS RZQYNRJINF
UWTOJHYX QNPJ QRܪ TW [NIJT LFRJX� 9MJ UZWUTXJ TK XTZSI IJXNLS RF^ GJ YT HWJFYJ
TW WJ�HWJFYJ XT�HFQQJI INJLJYNH XTZSIX� \MNHM RF^ GJ XJJS [NXZFQQ^� TW YT UWTIZHJ
XTZSI JKKJHYX KTW HTRRJSYFW^ TW IWFRFYNH JKKJHY� & XTZSI IJXNLSJW RNLMY HTS�
IZHY J]UQTWFYTW^ WJHTWINSLX� YT QFYJW GJ J]FRNSJI KTW ZXJKZQ JQJRJSYX YT J]YWFHY
FSI UWTHJXX�

ߞ



ߛ�ߚ�ߚ &ZINT 8FRUQNSL FSI (TQQFLJ

9MJ YJWR XFRUQNSL WJKJWX YT Y\T NSYJWWJQFYJI UWFHYNHJX� NS RZXNH� 9MJ WXYܪ TK YMJXJ
WJKJWX YT HFUYZWNSL F XUJHNܪH XJLRJSY TK FZINT� TKYJS F UWTIZHJI UNJHJ TK RZ�
XNH� FSI NSYJLWFYNSL NY NSYT F HTRUTXNYNTS� 9MNX NX XNRNQFW YT RZXNHFQ VZTYFYNTS� NS
\MNHM YMJRJX TW NIJFX RF^ GJ GTWWT\JI KWTR J]NXYNSL WJUJWYTNWJ FSI IJ[JQTUJI
NSYT SJ\ UNJHJX� 9MJ XJHTSI KTWR TK XFRUQNSL WJKJWX YT HTQQJHYNSL F SZRGJW TK
XJLRJSYX FSI RFUUNSL YMJR TSYT FS NSXYWZRJSYFQ HTSYWTQQJW� TKYJS G^ UNYHM GZY
XTRJYNRJX TYMJW UFWFRJYJWX TW J[JS FWGNYWFWNQ^�

9MJ KTWRJW Y^UJ TK XFRUQNSL MFX QFWLJQ^ UWTQNKJWFYJI YMWTZLM MNU MTU� 'JLNSSNSL
NS YMJ �Xࢩ�ߣߚ MNU MTU )/X J]HJWUYJI� WJZXJI� FSI HTRGNSJI XJLRJSYX TK TYMJW
WJHTWINSLX YT UWTIZHJ SJ\ KTWRX� ߣߞ 5FZQ )� 2NQQJW FPF )/ 8UTTP^ 9MFY 8ZGQNRNSFQ
0NI STYJX Ѧ)/ HZQYZWJџZWGFS ^TZYM HZQYZWJџNX FQQ FGTZY WJHTRGNSFSY UTYJSYNFQ�ѧ ߚ�

2NQQJW RFPJX F HTRUFWNXTS YT HTQQFLJ�

+TW YMJ JFWQ^ �QRRFPJWXܪ XZHM FX ,JTWLJX 2J.NJX FSI YMJ 1ZRNJWJ
GWTYMJWX� JINYNSL FSI GJNSL FGQJ YT XUQNHJ QRܪ \FX UFWY TK MT\ YT UZY
XHJSJX YTLJYMJW� 7JQFYJI YT YMNX \FX YMJ HTQQFLJ HZQYZWJ TK 5FGQT 5N�
HFXXT FSI YMJ UTJYW^ TK ,ZNQQFZRJ &UTQQNSFNWJ� \MT \JWJ OZ]YFUTXNSL
UMWFXJX FSI UZQQNSL WFSITR JQJRJSYX YTLJYMJW YT RFPJ QFSLZFLJ UT�
JRX�

& SZRGJW TK WJQFYJI UWFHYNHJX IJFQ \NYM YMNX HTQQFLJ�QNPJ XTZSI HTSXYWZHYNTS UWT�
HJXX� /TMS 4X\FQIѣX UQZSIJWUMTSNHX ߟ� NS[TQ[JX HTRGNSNSL RFS^ XJLRJSYX YT�
LJYMJW NSYT SJ\ HTRUTXNYNTSX� 2FXMZUX FWJ F RTWJ LJSJWFQ KTWR TK WJHTRGNSFSY
RJINF� YMTZLM YMJ YJWR NX TKYJS ZXJI NS RZXNHFQ HTSYJ]YX FX \JQQ� 2FXMZU FWYNXYX
RF^ FQYJW WJHTWINSLX TW J]HJWUYX NS TWIJW YT WJ�HTSYJ]YZFQN_J YMJR� 2NHWTXFR�
UQNSL� FX J]JRUQNܪJI G^ YMJ )/ FSI UWTIZHJW &PZKJS� NS[TQ[JX WJHTWINSL� JINYNSL�
FSI FWWFSLNSL [JW^ GWNJK XFRUQJX NSYT UMWFXJX FSI ZQYNRFYJQ^ QFWLJW RZXNHFQ XYWZH�
YZWJX� &PZKJS STYJX� Ѧ\NYM YMJ 5( ^TZ HTZQI ST\ WJHTWI MTZWX TK XTZSI RFYYJW�
8T YMJ UTXXNGNQNYNJX GJHFRJ JSIQJXX� 9MJ \TWQI GJHFRJ TZW XTZSI XTZWHJ�ѧ ߚߝ

*[JS KZWYMJW FQTSL YMJ YNRJ�XHFQJ TK HTQQFLJ RFYJWNFQX� YMJ RNHWTRTSYFLJ YJHM�
SNVZJ �ࢩߟ ZXJI G^ HTRUTXJW -TWFHNT ;FLLNTSJ� JINYX XTZSI NSYT XRFQQ XTZSI UFW�
YNHQJX� FSI FXXJRGQJX YMJXJ NSYT HTQQFLJ�QNPJ XYWZHYZWJX� 9MWTZLM F [FWNJY^ TK YJHM�
SNVZJX� HTQQFLJ RFPJX F[FNQFGQJ FS J]UFSXN[J FSI LWT\NSL JHTQTL^ FSI JHTSTR^
TK XTSNH WJXTZWHJX NS J[JW QFWLJW VZFSYNYNJX�

�



ߛ�ߚ &ZINT &SFQ^XNX

&ZINT FSFQ^XNX YJHMSNVZJX LN[J ZX F \F^ YT HTRUZYFYNTSFQQ^ IJWN[J FSI JXYNRFYJ
UM^XNHFQ FSI XTRJYNRJX J[JS UJWHJUYZFQ VZFQNYNJX TK XTZSIX� .S RFS^ HFXJX� YMNX
YFPJX YMJ KTWR TK FUUQ^NSL YWFSXKTWRFYNTSX YT YMJ FZINT XNLSFQ YT WJYWNJ[J NSKTW�
RFYNTS \J J]UJHY YT GJ HTWWJQFYJI YT NYX UM^XNHFQ TW UJWHJUYZFQ FYYWNGZYJX�

ߚ�ߛ�ߚ +JFYZWJ *]YWFHYNTS

.S YMNX UWTOJHY� \J IJFQ UWJITRNSFSYQ^ 
YMTZLM STY J]HQZXN[JQ^� \NYM XNLSFQ WJU�
WJXJSYFYNTSX YMFY FWJ J]UQNHNYQ^ IJXNLSJI� TKYJS HFQQJI IRKMRIIVIH TW LERH�GVEJXIH
KJFYZWJX ��ߚ 8NLSNܪHFSYQ^� YMJXJ KJFYZWJX FUUQ^ ITRFNS PST\QJILJ YT UWTIZHJ VZFS�
YNYNJX YMFY IJXHWNGJ RJFSNSLKZQ FXUJHYX TK YMJ XNLSFQ�

9MJXJ KJFYZWJX HFS XJW[J FX F KTWR TK INRJSXNTSFQNY^ WJIZHYNTS �ߜߜ RFPNSL YMJR
RTWJ HTRUFHY FSI QJXX NSYJSXN[J YT UWTHJXX YMFS YMJ TWNLNSFQ IFYF� 9MJ^ FWJ FQXT
ZXZFQQ^ NSYJWUWJYFGQJ FX IJXHWNUYNTSX TK \MFY \J XJJ� MJFW� FSI ZSIJWXYFSI� FQQT\�
NSL KTW UM^XNHFQQ^� TW UJWHJUYZFQQ^�RTYN[FYJI IJHNXNTS�RFPNSL NS X^XYJRX YMFY ZXJ
YMJR� YMTZLM YMJ^ IT WFSLJ NSYT RTWJ FGXYWFHY YJWWNYTW^ FX \JQQ� NS \MNHM HFXJ NS�
YJWUWJYNSL YMJR YMWTZLM XZHM F QJSX RF^ GJ HMFQQJSLNSL� *[JS XT� YMJXJ RJFXZWJ�
RJSYX FWJ TKYJS RTWJ ZXJKZQ YT \TWP \NYM YMFS YMJ TWNLNSFQ FZINT XNLSFQX�

<NYMNS YMJ RTIFQNY^ TK XTZSI XUJHNܪHFQQ^� F [JW^ QFWLJ SZRGJW TK XZHM KJFYZWJX
MF[J FHHZRZQFYJI NS YMJ QNYJWFYZWJ� FSI JXUJHNFQQ^ NS YMJ 2ZXNH .SKTWRFYNTS 7J�
YWNJ[FQ 
2.7� FSI &ZYTRFYNH 8UJJHM 7JHTLSNYNTS 
&87� HTRRZSNYNJX� 1FYJW NS
YMNX YMJXNX� \J J]UQTWJ YMJ KJFYZWJX HMTXJS KTW YMNX UWTOJHY FSI IJXHWNGJ YMJNW NS�
YJWUWJYFYNTS \MJWJ UTXXNGQJ� YMTZLM XJ[JWFQ J]HJQQJSY WJ[NJ\X TK HTRRTS FSI
ZXJKZQ FZINT KJFYZWJX FWJ F[FNQFGQJ� �� �ߛ

.S WJHJSY ^JFWX� RZHM FYYJSYNTS MFX GJJS KTHZXJI TS PIEVRIHߣ KJFYZWJX� .S HTS�
YWFXY YT JSLNSJJWJI KJFYZWJX� YMJXJ WJUWJXJSYFYNTSX FWJ QJFWSJI FZYTRFYNHFQQ^ KWTR
IFYF� NSHWJFXNSLQ^ ZXNSL IJJU SJZWFQ SJY\TWPX� +TW J]FRUQJ� IJJU FZYTJSHTIJWX
FWJ [JW^ JKKJHYN[J FY RFUUNSL IFYF YT F QT\�INRJSXNTSFQ QFYJSY XUFHJ� GJHFZXJ
YMJNW TGOJHYN[J NX WJQFYJI YT YMJ VZFQNY^ TK YMJ WJHTSXYWZHYNTS KWTR NY� (QFXXNܪJWX
YMFY FWJ YWFNSJI \NYM FSSTYFYJI IFYF XNRNQFWQ^ RF^ MF[J HTRUFHY FSI JKKJHYN[J
WJUWJXJSYFYNTSX YMFY FWJ UWTIZHJI GJKTWJ YMJNW TZYUZY QF^JWX� TSHJ YMJNW \JNLMYX
FWJ TUYNRN_JI�

9\T HMFQQJSLJX TK YMJXJ QJFWSJI KJFYZWJX FWJ YMFY YMJ^ FWJ INKܪHZQY YT NSYJWUWJY� NK

ߟ



NSYJWUWJYFYNTS NX J[JS UTXXNGQJ� FSI YMFY NS YMJ HFXJ TK )33�GFXJI KJFYZWJX� YMJ^
FWJ TKYJS [JW^ XQT\ YT QJFWS FSI WJVZNWJ F QTY TK IFYF� 9MJWJ FWJ XTRJ PNSIX TK
QJFWSJI KJFYZWJX� XUJHNܪHFQQ^ YMJ TZYUZY TK INRJSXNTSFQNY^ WJIZHYNTS RJYMTIX QNPJ
5WNSHNUFQ (TRUTSJSYX &SFQ^XNX 
5(&� YMFY \J ZXJ NS YMNX UWTOJHY� \MNHM FWJ RZHM
KFXYJW YT HTRUZYJ NS HFXJX \MJWJ NSYJWUWJYFGNQNY^ NXSѣY WJVZNWJI� &IINYNTSFQQ^� F KJ\
)33 FWHMNYJHYZWJX MF[J GJHTRJ UTUZQFWQ^ ZXJI FX KJFYZWJ J]YWFHYTWX GJHFZXJ
TK YMJNW FGNQNY^ YT LJSJWFQN_J� FSI TZW FSFQ^XNX UNUJQNSJ ITJX JRUQT^ TSJ XZHM UWJ�
YWFNSJI RTIJQ 
;,,NXM� �ߛߜ FX FS FIINYNTSFQQ^ F[FNQFGQJ HTQQJHYNTS TK KJFYZWJX�

*MKYVI ���� %R I\EQTPI EYHMS JIEXYVI I\XVEGXMSR TVSGIWW�

ߛ�ߛ�ߚ 2JYMTIX KTW )FYF &SFQ^XNX

-JWJ \J QTTP LJSJWFQQ^ FY F KJ\ XUJHNܪH RJYMTIX KTW IFYF FSFQ^XNX ZXJI NS YMNX YMJ�
XNX� YT GJYYJW RTYN[FYJ YMJNW FUUQNHFYNTSX INXHZXXJI NS YMJ KTQQT\NSL HMFUYJW�

ުݠ޴޵ݣݚ޵; ݞݝݣݘ޳ުݠ8ު

;FWNFGQJ TW KJFYZWJ XJQJHYNTS NX YMJ UWTHJXX TK XJQJHYNSL F XZGXJY TK F[FNQFGQJ KJF�
YZWJX� Y^UNHFQQ^ J]UQNHNYQ^ UJWKTWRJI FX F UWJ�UWTHJXXNSL XYJU KTW YWFNSNSL F UWJ�
INHYN[J RTIJQ �ߣߜ & SZRGJW TK ITRFNS�LJSJWFQ� IFYF�IWN[JS YJHMSNVZJX MF[J GJJS
IJ[JQTUJI KTW FHHTRUQNXMNSL YMNX XYJU� TKYJS GFXJI TS JNYMJW XYFYNXYNHFQ RJFXZWJX
TK KJFYZWJ NSIJUJSIJSHJ� TW J[FQZFYNTS TK RTIJQX ZXNSL KJFYZWJ XZGXJYX�

�



+TW YMNX UWTOJHY� WFYMJW YMFS FIFUY XYFSIFWI KJFYZWJ XJQJHYNTS YJHMSNVZJX� \J FU�
UQ^ ITRFNS PST\QJILJ FQTSLXNIJ INRJSXNTSFQNY^ WJIZHYNTS RJYMTIX� 9MNX FQQT\X
ZX YT NRUTXJ XJRFSYNH HTSXYWFNSYX TS YMJ UWTGQJR� \MNQJ XNRUQNK^NSL FSI QT\JW�
NSL IFYF INRJSXNTSFQNY^ \MJS SJJIJI�

*MKYVI ���� %R MPPYWXVEXMSR SJ XLI TVSGIWW SJ WIPIGXMRK JIEXYVIW�

ݓݘݣݠ޵ݞݝݣݙݞުݟݣ( ݞݝݣݘ޳ݗ޲7ު

<MNQJ KJFYZWJ XJQJHYNTS� FX STYJI FGT[J� HFS WJIZHJ IFYF INRJSXNTSFQNY^� \J JR�
UQT^ Y\T RJYMTIX KTW UWTIZHNSL HTRUFHY WJUWJXJSYFYNTSX� YMFY FWJ FGXYWFHY GZY
XNLSNܪHFSYQ^ YFXP�TUYNRN_JI� 9MJXJ RJYMTIX RF^ FQXT GJ HTSXNIJWJI PIEVRIH JIE�
XYVIW� FX INXHZXXJI JFWQNJW NS YMNX HMFUYJW�

9MJ WXYܪ TK YMJXJ NX F XNRUQJ� JKܪHNJSY� FSI HTRRTS RJYMTI� 5WNSHNUFQ (TRUT�
SJSYX &SFQ^XNX 
5(&� �ߟ� 5(& HFQHZQFYJX F XJY TK N QNSJFWQ^ NSIJUJSIJSY [FWNFGQJX
KWTR RZQYNINRJSXNTSFQ IFYF YMFY RTXY J]UQFNS NYX [FWNFSHJ 
\MJWJ N NX F UFWFR�
JYJW YMFY NSINHFYJX YMJ TZYUZY INRJSXNTSFQNY^��

9MJ XJHTSI NX F WJHJSY FSI NSHWJFXNSLQ^ UTUZQFW STS�QNSJFW� LWFUM�GFXJI RFS�
NKTQI QJFWSNSL FUUWTFHM HFQQJI :SNKTWR 2FSNKTQI &UUWT]NRFYNTS FSI 5WTOJHYNTS

:2&5� �ߞ� :2&5 XJJPX YT HFUYZWJ F WJUWJXJSYFYNTS TK YMJ XTZWHJ IFYFѣX ZSIJWQ^�
NSL YTUTQTLNHFQ XYWZHYZWJ� FSI TUYNRN_J F QT\JW�INRJSXNTSFQ JRGJIINSL YMFY UWJ�
XJW[JX NY� <J ZXJ NY MJWJ KTW NYX KF[TWFGQJ GFQFSHJ TK QTHFQ FSI LQTGFQ XYWZHYZWJ
RFNSYJSFSHJ NS HTRUFWNXTS \NYM TYMJW UTUZQFW RJYMTIX QNPJ Y�83*�

8NSHJ :2&5 NX F XYTHMFXYNH FQLTWNYMR 
NY ZXJX XYTHMFXYNH LWFINJSY IJXHJSY KTW
TUYNRN_FYNTS� FSI YMJ WJXZQYX FWJ INKܪHZQY YT NSYJWUWJY FSI IJUJSI YT F LWJFY IJLWJJ
TS HMTXJS M^UJW�UFWFRJYJWX� \J ZXJ YMNX FQLTWNYMR UWNRFWNQ^ KTW [NXZFQN_FYNTS�
FSI XJHTSIFWNQ^ YT SIܪ FUUWT]NRFYJ WJQFYNTSX GJY\JJS XFRUQJX�

ߣ



*MKYVI ���� % KVETLMGEP HITMGXMSR SJ HMQIRWMSREPMX] VIHYGXMSR JVSQ XLVII HMQIRWMSRW XS X[S
HMQIRWMSRW�

ݙުݣݚ�8ުުݟݣ9 ݙݣݙݓݠ޵ݞ&

9MJ Y\T YNRJ�XJWNJX UWTGQJRX YMFY FWNXJ NS YMJ HTSYJ]Y TK YMNX \TWP FWJ TZYQNJW
IJYJHYNTS FSI XZGXJVZJSHJ�XNRNQFWNY^ XJFWHM� +TW YMJ KTWRJW� \J UWTUTXJ TSJ
XNRUQJ UJFP�GFXJI FQLTWNYMR� FSI XUJHNK^ FSTYMJW RJYMTI YMFY NX KJFYZWJ�GFXJI�
FSI ZXJX YMJ 2FYWN] 5WTܪQJ� ࢩߣ

9MJ 2FYWN] 5WTܪQJ NX F IFYF WJUWJXJSYFYNTS FSI F HTQQJHYNTS TK FQLTWNYMRX YT JKܪ�
HNJSYQ^ HTRUZYJ NY� 9MJ WJXZQYNSL WJUWJXJSYFYNTS� LN[JS F YNRJ�XJWNJX FSI F \NS�
IT\ QJSLYM� NX YMJ *ZHQNIJFS INXYFSHJ ZSIJW z�STWRFQN_FYNTS GJY\JJS JFHM \NS�
IT\ NS YMJ YNRJ�XJWNJX FSI NYX SJFWJXY SJNLMGTW 
NYXJQK FSTYMJW YNRJ�XJWNJX \NS�
IT\�� 9T IT YMNX� NY ZXJX 2ZJJSѣX &QLTWNYMR KTW 8NRNQFWNY^ 8JFWHM 
2&88�� \MNHM
NX F KFXY RJYMTI KTW HTRUZYNSL INXYFSHJ UWTܪQJX� TW XQNINSL�\NSIT\ z�STWRFQN_JI
*ZHQNIJFS INXYFSHJX� GJY\JJS F VZJW^ YNRJ�XJWNJX FSI JFHM VZJW^�XN_JI \NSIT\
NS FSTYMJW YNRJ�XJWNJX� <J FQXT ZXJ 2&88 INWJHYQ^ KTW XZGXJVZJSHJ�XNRNQFWNY^
RJFXZWJRJSY� NS FIINYNTS YT F XNRNQFW KJFYZWJ�GFXJI RJYMTI YMFY \J IJ[JQTU�

ߜ�ߚ 8JQJHYNSL 8TZSIX

ߚ�ߜ�ߚ &ZINYTW^ 8FQNJSHJ

&ZINYTW^ XFQNJSH^ NX F HTRUQJ] UMJSTRJSTS� ,JSJWFQN_JI RTIJQX� YMTXJ YMFY FWJ
STY SFWWT\Q^ ITRFNS�XUJHNܪH� TK FZINYTW^ XFQNJSHJ TKYJS JNYMJW JRUQT^ UX^HMTF�
HTZXYNH RTIJQX� TW WJQ^ TS FSSTYFYNTSX YT IJYJWRNSJ LWTZSI YWZYM �ߟߝ .K \J ZSIJW�
XYFSI YMJ XFQNJSHJ TK F XTZSI XJLRJSY FX NYX UJWHJN[JI UWTRNSJSHJ NS WJQFYNTS YT
NYX XZWWTZSINSLX� YMJS UJWMFUX F XNRUQJ XYFWYNSL UTNSY NX QTZISJXX�

ࢩߚ



.SYZNYN[JQ^� \J RNLMY J]UJHY YMFY QTZI XTZSIX XYFSI TZY RTWJ� 9MJ ZXJKZQSJXX TK
QTZISJXX FX F UWJINHYTW TK FZINYTW^ UWTRNSJSHJ MFX GJJS XYZINJI� FSI KTZSI YT
GJ UJWKTWRFSY NS F WFSLJ TK FZINYTW^ XJYYNSLX 
J�L� XUJJHM� RZXNH� FSI SFYZWFQ
XTZSIX�� .Y MFX FQXT GJJS XMT\S YMFY QTZISJXX HTRGNSJI \NYM TYMJW UJWHJUYZFQ
FXUJHYX TK F XTZSI RF^ ^NJQI RTWJ TUYNRFQ RJFXZWJX TK XFQNJSHJ �ߣߟ YMTZLM YMJ
JKKJHYX TK TYMJW KJFYZWJX RF^ FQXT GJ HTSYJ]Y�IJUJSIJSY�

& HJSYWFQ HMFQQJSLJ YT JRUQT^NSL RTIJQX TK XFQNJSHJ NS HWJFYN[J UWTOJHYX NX YMFY
XFQNJSHJ RF^ STY UWJINHY YMJ ZXJKZQSJXX TK F XTZSI KTW F HWJFYN[J YFXP� 9MNX NX UJW�
MFUX INKܪHZQY YT [JWNK^ J]UJWNRJSYFQQ^ KTW YMJ XFRJ WJFXTS YMFY \J RNLMY J]UJHY NY
YT GJ YMJ HFXJ� YMJ NSYWTIZHYNTS TK FJXYMJYNH UWJKJWJSHJ� F MNLMQ^ NWWJLZQFW ITRFNS�
YT YMJ FQWJFI^ HTRUQJ] XJSXTW^� UJWHJUYZFQ� FSI HTLSNYN[J HMFQQJSLJX NS[TQ[JI NS
RTIJQX TK FZINYTW^ XFQNJSHJ FSI FYYJSYNTS�

.SXYJFI� \J \NQQ INXHZXX KTZW XNRUQJ HTRUZYFYNTSFQ YJHMSNVZJX YMFY WJQ^ TS RTI�
JQNSL RFSZFQ FZINT JINYNSL UWFHYNHJX YMJRXJQ[JX GFXJI TS QTZISJXX 
JSHTIJI
[NXZFQQ^ FX \F[JKTWRX�� TS RZQYN�KJFYZWJ ST[JQY^ RJFXZWJX 
HTSXNIJWNSL YMJ QNSP
GJY\JJS ST[JQY^ FSI HWJFYN[NY^ ��ߝߜ WJKJWJSYNFQ RJYMTIX YMFY XJJP XTSNH VZJWNJX
KWTR ZXJWX� FSI NSYJWFHYNTS YT RFPJ FQQ TK YMNX KZSIFRJSYFQQ^ QJI G^ MZRFS J]�
UQTWFYNTS� .RUTWYFSYQ^� YMJ TZYHTRJX FWJ FQXT XJQJHYJI G^ MZRFS OZILRJSY YMJ
XTKY\FWJ \J IJXHWNGJ UWT[NIJX F XZLLJXYN[J QF^JW YMFY UFWYNFQQ^ FZYTRFYJX YMNX
UWTHJXX� FSI HFS ZQYNRFYJQ^ TUYNTSFQQ^ FIRNY RTWJ XTUMNXYNHFYJI RJFXZWJX TK
XFQNJSHJ FX \JQQ�

ߛ�ߜ�ߚ 8JFWHMNSL 8TZSI

8JFWHMNSL YMWTZLM FZINYTW^ XYWJFRX YT WJYWNJ[J XJLRJSYX NX TKYJS KWFRJI FX F
8TZSI *[JSY )JYJHYNTS 
8*)� ࢩ� YFXP� 8*) Y^UNHFQQ^ IJFQX \NYM NIJSYNK^NSL TSXJYX
FSI TKKXJYX KTW GWNJK THHZWWJSHJX TK NIJSYNܪFGQJ XTZSI�XTZWHJX 
J�L� HFW�MTWSX� NS

JXUJHNFQQ^ STS�XUJJHM� QTSL FZINT XNLSFQX TW WJFQ�YNRJ FZINT XYWJFRX� 8TQZYNTSX
FWJ Y^UNHFQQ^ NRUQJRJSYJI FX FZYTSTRTZX UWTHJXXJX YMFY FSSTYFYJ XNLSFQX \NYM
YMJ WJQJ[FSY IJYFNQX�

& WJQFYJI FWJF NX XTZSI FSSTYFYNTS� 8TZSI FSSTYFYNTS YTTQX FWJ Y^UNHFQQ^ IJ[JQ�
TUJI FX NSYJWFHYN[J NSYJWKFHJX YMFY FQQT\ MZRFS FSSTYFYNTS TK XTZSI J[JSYX �ߟߚ
TKYJS ZXJI FX IFYFXJYX NS YWFNSNSL TW J[FQZFYNSL 8*) FQLTWNYMRX FSI RTIJQX� 9\T
YTTQX NS YMNX FWJF YMFY WJQFYJ YT YMJ \TWP NS YMNX YMJXNX FWJ 7SYRHW0MOIߟߜ FSI ��ߝ)(�7-
7SYRHW0MOI ZXJX RJFXZWJRJSYX TK FZINT XNRNQFWNY^ YT FZLRJSY YMJ FZINT FSST�
YFYNTS YFXP� XUJHNܪHFQQ^ \NYMNS YMJ HTSYJ]Y TK 8*) NS RT[NJ XTZSIYWFHPX� -�7)(
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KTWRZQFYJX XTZSI FSSTYFYNTS FX F MZRFS�NS�YMJ�QTTU UWTHJXX YT XHFQJ MZRFS
FSSTYFYNTS YT [JW^ QTSL FZINT �QJXܪ \NYM KJ\ HTSHJUY QFGJQX F[FNQFGQJ� 8NRNQFW YT
7SYRHW0MOI� -�7)( ZXJX XNRNQFWNY^ YT RFPJ YMJ FSSTYFYNTS UWTHJXX VZNHPJW� GZY
FQXT NSHQZIJX WJQJ[FSHJ KJJIGFHP NS TWIJW YT ZUIFYJ NYX XNRNQFWNY^ RJYWNH G^ WJ�
\JNLMYNSL FZINT KJFYZWJX GFXJI TS ZXJW NSYJWFHYNTS�

9MJ 7MJXIVѣX LWFUMNHFQ NSYJWKFHJ NX IJXNLSJI XNRNQFWQ^ YT FS FSSTYFYNTS YTTQ� GZY YMJ
LTFQ NX STY YT FSSTYFYJ� 7FYMJW� \J J]UJHY YMJ TZYUZYX YT GJ XTZSI XJLRJSYX
J]YWFHYJI KWTR YMJ XTZWHJ FZINT� &X XZHM� YMJ ZSIJWQ^NSL HTRUZYFYNTSFQ RJYM�
TIX JRUQT^ INKKJWJSY YJHMSNVZJX YT UJWKTWR YMJ 8*)�QNPJ GZY HTSHJUY�KWJJ YFXP
TK SINSLܪ XTZSI J[JSYX TK NSYJWJXY \NYMTZY F XTSNH UWTRUY� FSI YMJ FZLRJSYJI�
FSSTYFYNTS�QNPJ YFXP TK SINSLܪ XJLRJSYX YMFY WJQFYJ YT F VZJW^� GZY FQQT\NSL YMJXJ
YT HTJ]NXY FSI TUJWFYJ NSYJWFHYN[JQ^�

&STYMJW NRUTWYFSY INKKJWJSHJ YT HTSXNIJW \NYM WJLFWI YT YMJ IJXNLS LTFQX TK YMJ
7MJXIV NX YMFY NYX UZWUTXJ NX INKKJWJSY� NY NX KTHZXJI TS WJYWNJ[NSL NSYJWJXYNSL XTZSIX
KTW HWJFYN[J RJINF UWTIZHYNTS UWTOJHYX� &X XZHM� NY NX HTSXNIJWJI RTWJ NRUTWYFSY
YT KFHNQNYFYJ YMJ ZXJW QJFWSNSL YMJ YTTQѣX HTSXNXYJSY GJMF[NTWX� HMFWFHYJWNXYNHX� FSI
QNRNYFYNTSX� YMFS KTW YMJ YTTQ YT QJFWS F ZXJW RTIJQ FSI FIFUY NYX GJMF[NTW NS FHHTW�
IFSHJ� 5WFHYNHFQQ^� YMNX RJFSX YMFY \J F[TNI ZXNSL NRUQNHNY WJQJ[FSHJ KJJIGFHP�
.SXYJFI� \J IJ[JQTU F UZWUTXJ�IJXNLSJI Y^UTQTL^ TK XTZSIX FSI FZINT KJFYZWJX�
F RJYMTI KTW FZYTRFYNHFQQ^ JXYNRFYNSL KJFYZWJ WJQJ[FSHJ� FSI UWT[NIJ YMJ GFXNX
KTW FS J]UQNHNY WJQJ[FSHJ KJJIGFHP X^XYJR YMFY RNLMY YMJS FQQT\ YMJXJ FZYTRFYN�
HFQQ^ JXYNRFYJI KJFYZWJ \JNLMYX YT GJ FIOZXYJI G^ HFYJLTW^ 
YMTZLM STY HZWWJSYQ^
NRUQJRJSYJI��

5WTOJHYX XNRNQFWQ^ RTYN[FYJI G^ HWJFYN[J LTFQX XTRJYNRJX ZXJ FZINT XJLRJSYF�
YNTS YJHMSNVZJX YT YWFSXKTWR QTSL FZINT WJHTWINSLX NSYT HTQQJHYNTSX TK XJLRJSYX
KTW FUUQNHFYNTS� 4SJ J]FRUQJ TK YMNX NX YMJ +QZNI )JHTRUTXNYNTS 9TTQGT]� \MNHM
HTSHJN[JX TK XTZSIX FX INXXTQZGQJ NSYT XQNHJX� QF^JWX� FSI TGOJHYX� �ߚ .S YMNX UWTOJHY�
\J YFPJ F INKKJWJSY XJFWHM�QNPJ FUUWTFHM RTYN[FYJI G^ MZRFS J]UQTWFYTW^ GJMF[�
NTW� NS FYYJRUYNSL YT GZNQI F UQFYKTWR YMFY SFYZWFQQ^ J]YJSIX FSI XZUUTWYX NY�
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ߝ�ߚ 8PJYHMNSL .SYJWKFHJX KTW 8TZSI FSI 2ZXNH

ߚ�ߝ�ߚ )WF\NSL YT ,JSJWFYJ FSI .RUTXJ 8YWZHYZWJ

.S 8LI (MEPIGXMGW SJ 7OIXGLMRK� FWHMNYJHY FSI WJXJFWHMJW ,FGWNJQF ,TQIXHMRNIY
\WNYJX�

ѰG^ XPJYHMNSL� YMJ IJXNLSJW ITJX STY WJUWJXJSY NRFLJX MJQI NS YMJ
RNSI� FX NX TKYJS YMJ HFXJ NS QF^ XPJYHMNSL� GZY HWJFYJX [NXZFQ INXUQF^X
\MNHM MJQU NSIZHJ NRFLJX TK YMJ JSYNY^ YMFY NX GJNSL IJXNLSJI� �ߜ

,TQIXHMRNIY IJXNLSX F XYZI^ YT NS[JXYNLFYJ YMJ WTQJ TK XPJYHMNSL NS YMJ FWHMNYJH�
YZWFQ IJXNLS UWTHJXX� ZQYNRFYJQ^ HTSHJN[NSL TK XPJYHMNSL FX F KTWR TK ѦNSYJWFH�
YN[J NRFLJW^ѧ� F UWTHJXX TK [NXZFQ WJFXTSNSL YMWTZLM \MNHM KTWR IJ[JQTUX� 9MNX
XYFSIX NS HTSYWFXY YT YMJ STYNTS TK XPJYHMNSL FX XNRUQ^ HTS[J^NSL� YMWTZLM LWFUM�
NHFQ WJSIJWNSL� KTWRJI NRFLJX MJQI NS YMJ RNSIX TK YMJ IJXNLSJWX�

.S RZXNH HTRUTXNYNTS� XPJYHMJX FWJ \JQQ�ITHZRJSYJI FX F RJYMTI G^ \MNHM HTR�
UTXJWX LWFIZFQQ^ IJ[JQTU YMJNW NIJFX NSYT QFWLJW� HTMJWJSY KTWRX� 8PJYHMNSL MFX
FQXT RFSNKJXYJI NS YMJ KTWR TK [FWNTZX LWFUMNH STYFYNTSFQ YJHMSNVZJX� ZXJI G^
HTRUTXJWX GTYM NS UQFHJ TK FSI NS FIINYNTS YT XYFSIFWI STYFYNTSFQ UWF]NX� 4SJ
XZHM YJHMSNVZJ UFWYNHZQFWQ^ WJQJ[FSY MJWJ NX IJHTZUQNSL �ࢩߛ \MNHM NS[TQ[JX UFWFRJ�
YJWN_NSL XTZSI UWTIZHYNTS� FSI YMJS STYFYNSL \NYM YMJ WJXZQYNSL UFWFRJYJWX� 1FYJW�
\J \NQQ J]UQTWJ YMJ IJ[JQTURJSY TK F UFWFRJYWNH [NXZFQ QFSLZFLJ KTW JQJHYWTSNH
XTZSI UWTIZHYNTS YMFY JRUQT^X XTRJ XNRNQFW NRUQJRJSYX�

& SZRGJW TK XPJYHMNSL NSYJWKFHJX MF[J TUJWFYJI INWJHYQ^ \NYM XTZSI� FX KFW GFHP
FX YMJ WXYܪ MFQK TK YMJ Y\JSYNJYM HJSYZW^� 4SJ STYFGQJ� WJQFYN[JQ^ JFWQ^ WJFQN_FYNTS TK
YMNX NIJF NX 'WNYNXM HTRUTXJW FSI JQJHYWTFHTZXYNH UNTSJJW )FUMSJ 4WFRѣX 3VEQ�
MGWߞ� YJHMSNVZJ� 4WFRѣX TUYNHFQ HTSYWTQ FSI X^SYMJXNX X^XYJR LWJ\ TZY TK TG�
XJW[NSL FS TXHNQQTXHTUJ� \MNHM UJWKTWRX YMJ WJ[JWXJ YWFSXHWNUYNTS 
N�J� LWFUMNHFQ
IJUNHYNTS TK XTZSI�� FSI YMJ JFWQNJW IJ[JQTURJSY FSI UWTQNKJWFYNTS TK TUYNHFQ QRܪ
XTZSIYWFHPX� 7JQFYJI X^XYJRX \JWJ IJ[JQTUJI JFWQ^ NS 7ZXXNF� NSHQZINSL *[LJS^
8MTQUTѣX :EVMSTLSRI FSI *[LJSH^ 2ZW_NSѣX %27 X^SYMJXN_JW �� NS ,JWRFS^ G^ 4X�
PFW +NXHMNSLJW � NS (FSFIF G^ HTRUTXJW -ZLM 1J (FNSJ FX \JQQ FX G^ QRRFPJWXܪ
3TWRFS 2H1FWJS FSI *[JQ^S 1FRGFWY \NYM HTRUTXJW 2FZWNHJ 'QFHPGZWS� FSI G^
TYMJWX NS YMJXJ HTZSYWNJX FSI FWTZSI YMJ \TWQI� ߚߟ

4SJ LWFUMNHFQ XTZSI X^XYJR� IJ[JQTUJI QFYJW NS YMJ Y\JSYNJYM HJSYZW^� MFX GJJS
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UFWYNHZQFWQ^ NSܫZJSYNFQ� 9MJ IJ[JQTURJSY TK YMJ 94-' X^XYJR \FX QJI G^ HTR�
UTXJW .FSSNX =JSFPNX� NS MNX WTQJ FX YMJ INWJHYTW TK ')1%1Y 
ST\ ''1-<�� (TW�
SJQNF (TQ^JW� YMJS F XYFKK RJRGJW \TWPNSL \NYM =JSFPNX� IJXHWNGJX YMJ X^XYJR NS
F XYZINT WJUTWY�

9MJ HTRUTXJW IJXNLSX MNX LWFUMNH XHTWJ TS YMJ YFGQJ FX F XJWNJX TK
ѧRZXNH UFLJXѧ� \MJWJ F ѧUFLJѧ NX XNRUQ^ F RZXNHFQ XJVZJSHJ TK KWTR
TSJ YT XJ[JWFQ YMTZXFSI STYJX 
HTSXYFSY UNYHM TW FX HTRUQNHFYJI F
LQNXXFSIT FX IJXNWJI� \NYM F IZWFYNTS YMFY MJ XUJHNܪJX FSI RF^ WJ�
XUJHNK^ FY \NQQ� *FHM STYJ� TW ѧFWHѧ� TS F UFLJ NX IWF\S \NYM YMJ UJS NS
YMJ QFWLJ� RNQQNRJYJWJI ѧIJXNLS _TSJѧ TS YMJ YFGQJ \NYM YNRJ FX YMJ ]
F]NX FSI UNYHM FX YMJ ^ F]NX� FSI NX INXUQF^JI XNRZQYFSJTZXQ^ TS YMJ
X^XYJRѣX (.19 XHWJJS� 9T JFHM STYJ YMJ HTRUTXJW FYYWNGZYJX F YNRGWJ�
FS JS[JQTUJ� FSI FS F[JWFLJ NSYJSXNY^� ߛߛ

9MNX XTUMNXYNHFYJI X^XYJR� \NYM NYX YNRJ�KWJVZJSH^ WJUWJXJSYFYNTS� MFX XJY YMJ
XYFLJ KTW RZHM \TWP XNSHJ NS IJ[JQTUNSL ѦIWF\S XTZSIѧ NSYJWKFHJX FSI HTRUZ�
YFYNTSFQ X^XYJRX� NSHQZINSL INLNYFQ [JWXNTSX TK YMJ 94-' X^XYJR FSI JQFGTWFYNTSX
ZUTS NY�

& PJ^ KJFYZWJ TK YMJXJ IJ[NHJX NX YMFY YMJ XPJYHMJX TW IWF\NSLX FHY FX HTSYWTQ
XNLSFQX KTW X^SYMJXN_JI XTZSIX� 9MJWJ J]NXY TYMJW X^XYJRX YMFY IJXNLS XPJYHM�
NSL LJXYZWJX FX NSYJWKFHJX YT XTZSI WJHTWINSLX� FX \F^X YT NRUTXJ XYWZHYZWJ
TSYT HTQQJHYNTSX WFYMJW YMFS LJSJWFYJ XYWZHYZWJ G^ X^SYMJXNX� 8J[JWFQ NSYJWFHYN[J
XTZSI X^XYJRX ZXJ XHFYYJWUQTY�QNPJ WJUWJXJSYFYNTSX YT INXUQF^ QFWLJ HTQQJHYNTSX TK
XTZSIX TW XTZSI XJLRJSYX� F SZRGJW TK \MNHM FQXT ZXJ YMJ (TWUZX�'FXJI (TS�
HFYJSFYN[J 8^SYMJXNX UWTHJIZWJ TZYQNSJI QFYJW NS YMNX YMJXNX 
NSHQZINSL UWTOJHYX G^
YMJ FZYMTW� IJYFNQJI NS YMJ KTQQT\NSL XJHYNTS�� *]FRUQJX TK XZHM UWTOJHYX NSHQZIJ
'EXE68 ߟߟ G^ )NJRT 8HM\FW_ JY FQ�� IEV+VEQࢩߚ G^ ,NQGJWYT 'JWSFWIJX� YMJ -R͸RMXI
(VYQ1EGLMRIߟߞ G^ 2H)TSFQI� 9FS� FSI 2FSS� FSI F SZRGJW TK TYMJWX� NSHQZINSL
YMJ WJHJSY HTRRJWHNFQ XTKY\FWJ UWTIZHY <3 G^ =13 &ZINT �ߝ� 4SJ NSYJWKFHJ YMFY
J]UQNHNYQ^ YWJFYX XPJYHMJX FX XHTWJX� N�J� INXHWJYJ FSI WJUJFYFGQJ XYWZHYZWJX YMFY
HFS UJWXNXY� NX [FS 9WT^JWѣX 'SRWXIPPEXMSR�ߝ 
�Lܪ ��ߝ�ߚ )WF\NSL NS YMNX JS[NWTSRJSY
NRUTXJX XYWZHYZWJ G^ HTSSJHYNSL XTZSIX QNSJFWQ^ FSI KTWRNSL [NXZFQ UFYMX�

8TRJ IWF\NSL�GFXJI RJINF HTRUTXNYNTS X^XYJRX NSXYJFI TUY KTW UFWFRJYWNH
KTWRX TK IWF\NSL� 8NLSNܪHFSYQ^� +FWGTTIѣX ,]TIVWGSVIߛ� JS[NWTSRJSY FXXNLSX UF�
WFRJYJWX YT IWF\S KWJJMFSI HTSYTZWX� NSYJWUWJYNSL YMJR FX XYFYJRJSYX FSI JQFGT�
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*MKYVI ���� % WGVIIRWLSX SJ ZER 8VS]IV̽W 'SRWXIPPEXMSR�

WFYNTSX TK UWJ�IJYJWRNSJI RTYNKX� \NYM X^XYJRX YMFY MJQU YT UWTIZHJ HTSYJ]YZFQQ^
WJQJ[FSY RZXNH� 9MJ UFWFRJYWNH FUUWTFHM RJINFYJX GJY\JJS ZXJW HTSYWTQ FSI NS�
YJWKFHJ XNRUQNHNY^ G^ IJ[JQTUNSL FS ZSIJWQ^NSL RTIJQ YMFY JXYFGQNXMJX F XMFWJI
XY^QNXYNHFQQ^ FUUWTUWNFYJ QFSLZFLJ� .S YMJ RZQYNRJINF XJYYNSL� 5JYJW 9TWUJ^ѣX 1I�
HME 7GSVIW�ࢩ JXYFGQNXMJX F QFSLZFLJ TK ѦJ]UWJXXNTS UFWFRJYJWXѧ� FSI F X^XYJR
KTW STYFYNSL YMJXJ YMFY IJUQT^X HTQTW YT INKKJWJSYNFYJ YMJR� <J \NQQ QFYJW XJJ MT\
YMJXJ NIJFX FWJ FIFUYJI YT XPJYHMNSL NS YMJ 7MJXMRK 7SYRH UWTOJHYѣX 7OIXGLTEH NS�
YJWKFHJ� \NYMNS YMJ XUJHNܪH RTIFQNY^ TK XTZSI�

*MKYVI ���� 8SVTI]̽W 1IHME 7GSVIW W]WXIQ�

.S INLNYFQ FZINT \TWPXYFYNTSX 
)&<X�� UFWFRJYWNH STYFYNTS NX HTRRTSUQFHJ NS YMJ
KTWR TK FZYTRFYNTS� &ZYTRFYNTS FQQT\X YNRJ�[FW^NSL UFWFRJYJW KTWRX YT GJ \WNY�
YJS FSI WJFI YT F UJWXNXYJSY XYTWJ� .S F XJSXJ� YMNX RNWWTWX F XNRNQFW \TWPܫT\
KTZSI NS MFWI\FWJ�GFXJI FZINT UWTHJXXNSL FSI RN]NSL UWFHYNHJX� YMJ FIOZXYRJSY
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TK YTTQ UFWFRJYJWX NS WJFQ�YNRJ� FSI YMJ WJHTWINSL TK YMJ TZYUZY TK YMJ FXXTHNFYJI
UWTHJXXJX YT F JI[ܪ XYTWJ� XZHM FX YFUJ� -T\J[JW� INLNYFQ X^XYJRX FQQT\ FZYTRF�
YNTS YT GJ IWF\S G^ MFSI� NSYJWFHYN[JQ^ JINYJI� FIIJI� FSI WJRT[JI NS QFWLJ SZR�
GJWX FY FS^ UTNSY NS YMJ UWTHJXX GJKTWJ YMJ TZYUZYX FWJ WJSIJWJI� KFHNQNYFYNSL YMJ
PNSI TK INFQJHYNHFQ XPJYHMNSL UFYYJWSX FQQZIJI YT JFWQNJW NS YMNX XJHYNTS� &ZYTRFYNTS
UFYYJWSX YFPJ TS F SJ\ WTQJ� YMFY TK NSYJWFHYN[JQ^ XHZQUYNSL XTZSIX�

.S YMJ XPJYHMNSL X^XYJR \J IJXHWNGJ� HMFWFHYJWNXYNHX TK F SZRGJW TK YMJXJ IN�
[JWXJ X^XYJRX FWJ HTRGNSJI� FSI FIIJI YT YMWTZLM ѦXTSNH XPJYHMNSLѧ� F INKKJWJSY
RTIFQNY^ KTW J]UWJXXNSL NIJFX� <J \NQQ J]UQTWJ YMJ NSYJWXJHYNTS TK YMJ LJSJWFYN[J�
UFWFRJYWNH YNRJ�GFXJI STYFYNTSFQ X^XYJRX \NYM YMJ XYWZHYZWJ�NRUTXNSL HMFWFH�
YJWNXYNHX TK YMTXJ YMFY \TWP INWJHYQ^ \NYM XTZSI HTQQJHYNTSX�

ߛ�ߝ�ߚ 8TSNH ѧ8PJYHMNSLѧ

&STYMJW FUUWTFHM YT IJXNLSNSL XTZSI \NYM UWT[NXNTSFQ WJUWJXJSYFYNTSX NX INWJHYQ^
\NYM XTSNH RFYJWNFQX YMJRXJQ[JX� 9MJWJ NX F HTSXNIJWFGQJ WFSLJ TK UWNTW FSI FH�
YN[J WJXJFWHM FSI IJ[JQTURJSY WJQFYJI YT YMNX YTUNH� .SKTWRFYNTS WJYWNJ[FQ X^XYJRX
RF^ NRUQJRJSY VZJW^�G^�J]FRUQJ 
6'*� ߜߝ TW VZJW^�G^�[THFQN_FYNTS 
6';� ߟߛ YJHM�
SNVZJX KTW WJYWNJ[NSL XTZSIX� FQQT\NSL WJUWJXJSYFYNTSX KWTR ZXJWX YT WJYWNJ[J XNR�
NQFW XTZSIX� 6'; X^XYJRX J]UQNHNYQ^ WJQ^ TS UJWKTWRJI [THFQ RNRNHW^� Y^UNHFQQ^
STS�XUJJHM ZYYJWFSHJX NSYJSIJI FX INWJHY FHTZXYNH WJUWJXJSYFYNTSX� WFYMJW YMFS
QNSLZNXYNH KTWRX QNPJ TSTRFYTUTJNF�

8TRJ X^XYJRX MF[J ZXJI XNRNQFW [THFQN_FYNTSX STY YT WJYWNJ[J XTZSIX� GZY WFYMJW
YT UFWFRJYJWN_J XTZSI X^SYMJXNX JSLNSJX� 4SJ UWTOJHY GZNQINSL TS YMNX NIJF NX
7O%8�:+ߛߟ� \MNHM FNRX YT HTRGNSJ [THFQ XPJYHMNSL \NYM LJXYZWFQ FWYNHZQFYNTS YT
UWTIZHJ F GNRTIFQ NSYJWKFHJ KTW HWJFYN[J XTZSI IJXNLS�

&STYMJW \F^ YMFY FZINT J]FRUQJX FWJ ZXJI KTW XTZSI IJXNLS NX NS X^XYJRX YMFY
FXXJRGQJ XTZSIX YTLJYMJW YT RFYHM F YFWLJY XTZSI� \MNHM NX UFWYNHZQFWQ^ WJQJ�
[FSY YT YMJ 7OIXGLTEH RTIJQ� 4SJ \F^ YMNX NX ITSJ NX G^ WJYWNJ[NSL GWNJK� Y^UNHFQQ^
ZSNKTWR�QJSLYM� XJLRJSYX RFYHMJI G^ KJFYZWJ [FQZJX YT F YNRJ�[FW^NSL YFWLJY� FX
NX Y^UNHFQQ^ ITSJ G^ ('(8�GFXJI X^XYJRX YMFY ZXJ F YFWLJY XTZSI� & WJQFYJI FU�
UWTFHM NX KTZSI NS YMJ %YHMS+YMHIࢩߝ X^XYJR G^ -FHPGFWYM� 8HMSJQQ� FSI 8HM\FW_�
\MNHM HTRGNSJX XTZSI XJLRJSYFYNTS \NYM F RFYHMNSL UZWXZNY FQLTWNYMR YT GJXY
FUUWT]NRFYJ YFWLJY XJLRJSYX \NYM HTRGNSFYNTSX TK YNRJ�[FW^NSL IFYFGFXJ XTZSI
XJLRJSY KJFYZWJX�

9MJ WJXJFWHM FWJF TK HTRUZYFYNTSFQ TW HTRUZYJW�FNIJI TWHMJXYWFYNTS ZXZFQQ^ SJJIX
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YT FUUWT]NRFYJ F XTZSI YFWLJY \NYM F HTRGNSFYNTS TK IFYFGFXJ XTZSI ZSNYX� FSI
TKYJS KTWRZQFYJX YMNX FX F HTRGNSFYTWNFQ TUYNRN_FYNTS UWTGQJR� 9MJ UTUZQFW 3V�
GLMH¬I YTTQ� KTW J]FRUQJ� ZXJX F RZQYNTGOJHYN[J HTSXYWFNSJI TUYNRN_FYNTS UWTHJXX�
\NYM TGOJHYN[J KZSHYNTSX HTRUZYNSL KJFYZWJ INXXNRNQFWNYNJX� FSI HTSXYWFNSYX YMFY
MJQU YT XZUUQ^ JHTQTLNHFQQ^ [FQNI XTQZYNTSX� LN[JS RZXNHFQ HTSYJ]Y FSI YMJ HTR�
UTXJWѣX WJVZNWJRJSYX� ߣߚ

9MJ 7OIXGLTEH TKKJWX RZQYNUQJ RJYMTIX KTW FUUWT]NRFYNSL XTSNH XPJYHMJX \NYM
XTZSI HTRGNSFYNTSX� GZY NY NX J]UJHYJI YMFY YMJ XTQZYNTSX \NQQ GJ VZNYJ INXXNRN�
QFW KWTR YMJ XPJYHMJX GJHFZXJ TK YMJ IN[JWXNY^ FSI [FWNFGNQNY^ TK F[FNQFGQJ XTZSI
XJYX� XNSHJ YMJXJ RFYJWNFQX FWJ STY UWJ�IJYJWRNSJI� 9MNX NX IJXNWFGQJ NS TZW HFXJ�
XPJYHMJX XJY YMJ XHJSJ KTW WJXZQYNSL HTQQFLJ UNJHJX� GZY RZHM UWJHNXNTS NX SJN�
YMJW WJVZNWJI STW J]UJHYJI� .SXYJFI� \J \NQQ FIFUY XNRNQFW RJYMTIX YT YMJ LJSJWFQ
XNYZFYNTS TK HWJFYN[J XTZSI�GFXJI HTRUTXNYNTS� NSYWTIZHNSL FIINYNTSFQ NIJFX FSI
XYJUX YT RFYHM YMJ RJYMTIX YT YMJ YFXP� FSI UFNWNSL YMNX X^XYJR \NYM LWFUMNHFQ
NSUZY RJYMTIX� TK YMJ PNSI INXHZXXJI NS YMJ UWJ[NTZX XJHYNTS�

ߞ�ߚ 8ZRRFW^

.S YMNX XJHYNTS� \J MF[J STYJI XJ[JWFQ FWYNXYNH FSI YJHMSNHFQ UWJHJIJSYX KTW XUJ�
HNܪH FWJFX� NIJFX� FSI YJHMSNVZJX YT GJ IJYFNQJI QFYJW NS YMNX YMJXNX� .S FIINYNTS YT
YMJ \F^X YMFY YMNX \TWP GZNQIX TS YMJXJ NSIJUJSIJSYQ^ YT UWTIZHJ ZXJKZQ KZSHYNTS�
FQNY^� F XNLSNܪHFSY LTFQ NRUQNHNY NS NYX IJXNLS NX YT NSYJLWFYJ YMJXJ IN[JWXJ UWFHYNHJX
FSI UWTHJXXJX NSYT F X^SJWLNXYNH JS[NWTSRJSY LZNIJI G^ FWYNXYNH GFHPLWTZSI� FSI
HTSSJHY YMJR YMWTZLM HTSYJSY� UZWUTXJ� FSI HWJFYN[J FUUQNHFYNTS�

.S YMJ NSYWTIZHYNTS� \J HTSXNIJWJI F HTRUFWNXTS YT HTS[JSYNTSFQ INLNYFQ FZINT
HTRUTXNYNTS FSI RJINF UWTIZHYNTS YTTQX� 9MJ )NLNYFQ &ZINT <TWPXYFYNTS 
)&<�
NX YMJ XYFYJ�TK�YMJ�FWY KTW NSYJLWFYJI XTSNH HWJFYN[J UWTIZHYNTS� FSI \MNQJ XTRJ TK
YMJ YJHMSNVZJX IJXHWNGJI NS YMNX XJHYNTS MF[J GJJS ZXJI YT FZLRJSY YMNX JS[NWTS�
RJSY� YMJ^ QFWLJQ^ J]NXY NS UFWFQQJQ� IJUQT^JI NS UWTOJHYX FSI QNRNYJI NS YMJNW XHTUJ
TK FUUQNHFYNTS� 7MJXMRK 7SYRH JS[NXNTSX F SJ\ \TWPܫT\� JS[NWTSRJSY� FSI YTTQPNY
KTW UFWYNFQQ^ WJUQFHNSL FSI UFWYNFQQ^ FZLRJSYNSL YMNX YWFINYNTSFQ UQFYKTWR YMWTZLM
HTQQFGTWFYNTS GJY\JJS MZRFS FSI RFHMNSJ UWTHJXXJX� FSI UTNSYX YT KZYZWJ \TWP
IJXNLSNSL UT\JWKZQ SJ\ RZXNHFQ YTTQX KTW YMJ IFYF FLJ�

ߟߚ



2
2TYN[FYNTS FSI .SNYNFQ *]UQTWFYNTSX

ߚ�ߛ *FWQ^ 5WTOJHYX

.S YMNX XJHYNTS \J J]UQTWJ F XRFQQ XJQJHYNTS TK UWJ[NTZX UWTOJHYX YMFY MF[J MJQUJI
YT RTYN[FYJ GTYM YMJ GWTFI IJXNLS LTFQX TK 7MJXMRK 7SYRH� FX \JQQ FX YMJ XUJHNܪH
YJHMSNVZJX IJ[JQTUJI FSI ZXJI NS \TWPNSL YT FHHTRUQNXM YMJXJ LTFQX� 9MJXJ
UWTOJHYX WJUWJXJSY F WFSLJ TK \F^X NS \MNHM YT HWJFYN[JQ^ RFSFLJ FSI YWFSXKTWR
XTZSI HTQQJHYNTSX� RZYZFQQ^ HTSYWNGZYNSL NIJFX� YJHMSNVZJX� FSI QJXXTSX QJFWSJI�
FSI JFHM UTNSYNSL YT ZXJKZQ UFYMX KTW\FWI�

9MJ UWTOJHYX FWJ WXYܪ IJXHWNGJI� GTYM NS HTSHJUY FSI NRUQJRJSYFYNTS� \NYM YMJ KTQ�
QT\NSL XJHYNTS J]FRNSNSL XUJHNܪH \F^X NS \MNHM YMJ^ HTSSJHY YT TSJ FSTYMJW FSI
NSܫZJSHJ YMJ UWNRFW^ \TWP IJYFNQJI NS YMNX YMJXNX YMWTZLM YMJNW RJYMTIX� IJXNLSX�
FSI QNRNYFYNTSX�

ߚ�ߚ�ߛ &ZINT *INYNSL KTW +EQQM͸IH

+EQQM͸IHߝ NX F UNJHJ G^ 9TI 2FHMT[JW KTW XYWNSL VZFWYJY FSI JQJHYWTSNHX� HTR�
RNXXNTSJI G^ YMJ 0WTSTX 6ZFWYJY FX UFWY TK YMJNW ЏГ JSV XLI *YXYVIࢩߞK UWTOJHY� FSI
UWJRNJWJI G^ YMJR FY YMJ 2.9 2JINF 1FG NS &UWNQ �ߣߚࢩߛ

9MJ UNJHJ NX GZNQY FWTZSI F ,FRRF KWJVZJSH^ JQJHYWTSNH UZQXJ \F[J XNLSFQ� \MNHM
FHYX FX FS ZSIJWQ^NSL IWTSJ YMFY GTYM YMJ QN[J VZFWYJY FSI YMJ UWTIZHJI JQJHYWTSNH

�ߚ



*MKYVI ���� %YHMS IHMXMRK JSV +EQQM͸IH� WSYVGI QEXIVMEP MW MR XLI XST XVEGO ERH I\GIVTXIH
WIKQIRXW MR XLI FSXXSQ XVEGO�

QF^JWX GZNQI TS� & SZRGJW TK YMJ JQJHYWTSNH XTZSIX ZXJI FWJ YFPJS KWTR F YMWJJ�
MTZW�QTSL WJHTWINSL TK YMJ 0WTSTX 6ZFWYJY RFIJ FY 2.9 NS �ߚࢩߛ� NS \MNHM YMJ^
J]UJWNRJSY \NYM FSI IJRTSXYWFYJ [FWNTZX NSXYWZRJSYFQ YJHMSNVZJX� NRUWT[NXJ
FWTZSI XZLLJXYNTSX KWTR YMJ HTRUTXJW� FSI J[JS UJWKTWR XTRJ \WNYYJS RFYJ�
WNFQ� 5FWY TK UWJUFWNSL YMJ RFYJWNFQX KTW YMJ UNJHJѣX JQJHYWTSNH QF^JWX \FX YT WJ[NJ\
YMJ HTSYJSYX TK YMJ FKTWJRJSYNTSJI WJHTWINSL NS IJYFNQ� FSI J]YWFHY F HTQQJHYNTS TK
IN[JWXJ XTZSI J]HJWUYX YMFY \JWJ GTYM NSIJUJSIJSYQ^ XFQNJSY FSI FQXT RZYZFQQ^
HTRUJQQNSL�

ݙݣݙݓݠ޵ݞ&

9T FHHTRUQNXM YMNX \NYM YWFINYNTSFQ FZINT JINYNSL YTTQX� FX ZXJI G^ YMJ FZYMTW NS
YMJ UWTOJHY� NY NX SJHJXXFW^ YT WJQ^ TS F QFWLJQ^ QNSJFW \TWPܫT\� 9MNX HTZQI RJFS
QNXYJSNSL YT YMJ FZINT QJܪ KWTR GJLNSSNSL YT JSI� RFWPNSL XJLRJSYX YT WJYWNJ[J
FSI UJWMFUX J[JS RFPNSL YMJ HTWWJXUTSINSL JINYX FQTSL YMJ \F^� \MNHM \TZQI
GJ F LQTGFQQ^ QNSJFW UWTHJXX \NYM WJXUJHY YT YMJ HTSYJSY� &QYJWSFYN[JQ^� NY NX UTXXNGQJ
YT TGXJW[J WJLNTSX TK YMJ FZINT \NYM QFWLJ FRUQNYZIJX TW YMFY HTSYFNS UFYYJWSX NS
YMJ FRUQNYZIJ� YMWTZLM YMJ ZXJ TK \F[JKTWR INXUQF^X� .IJSYNK^NSL YMJXJ HFS FHY
FX FSHMTW UTNSYX� FWTZSI \MNHM F QTHFQQ^ QNSJFW XJFWHM�G^�QNXYJSNSL UWTHJXX HFS
YMJS GJ JRUQT^JI�

&S FI[FSYFLJ TK YMJ QFYYJW� GN�XJSXTW^ FUUWTFHM NX YMJ INXYWNGZYNTS TK FYYJSYNTS
T[JW YMJ RJINFѣX IZWFYNTS G^ UFWYNFQ TGXJW[FYNTS TK NYX HTSYJSYX 
N�J� FRUQNYZIJ�
XMT\S G^ \F[JKTWR INXUQF^X�� WFYMJW YMFS G^ FXXZRUYNTS TW HNWHZRXYFSHJ NS YMJ

ߣߚ



HFXJ TK XJFWHMNSL QNSJFWQ^ KWTR GJLNSSNSL YT JSI� &STYMJW FI[FSYFLJ TK YMNX FU�
UWTFHM NX YMFY NY RF^ FQQT\ YMJ ZXJW YT SIܪ HTSSJHYNTSX GJY\JJS XTZSIX F[FNQFGQJ
NS INKKJWJSY UFWYX TK YMJ FZINT �QJܪ ^NJQINSL HTQQJHYNTSX YMFY RF^ MF[J RTWJ NSYJWSFQ
QTLNH� TW FQQT\NSL YMJR YT MF[J F RTWJ XUJHNܪH HMFWFHYJW�

*[JS XT� YMJ ZXJ TK \F[JKTWR INXUQF^X ITJXSѣY XHFQJ \JQQ YT [JW^ QTSL FZINT HTS�
YJSY� GJHFZXJ YMJ WJXTQZYNTS F[FNQFGQJ KTW IJHNXNTS�RFPNSL WJIZHJX \NYM YMJ QJSLYM
TK YMJ FZINT� HMFQQJSLNSL GTYM TK YMJ TGXJW[JI FI[FSYFLJX� 9WFINYNTSFQQ^� YMNX
RNLMY GJ RFSFLJI G^ _TTRNSL NS YT FS FWGNYWFW^ XJHYNTS TK YMJ \F[JKTWR� UJW�
KTWRNSL YMJ XJFWHM UWTHJXX� FSI YMJS WJUJFYNSL KTW WJRFNSNSL XJHYNTSX� 8ZHM FS
FUUWTFHM \FX SJHJXXFW^ NS YMNX UWTOJHY� FX \FX UJWNTINHFQQ^ WJ[NJ\NSL YMJ HTQQJH�
YNTS TK FQWJFI^ XJLRJSYJI XTZSIX KTW HTSYJ]Y�

9MJ JSYNWJ UWTHJXX YTTP MTZWX� FSI FGTZY ߞߟ XJLRJSYX \JWJ ZQYNRFYJQ^ XJQJHYJI
YMWTZLM HFWJKZQ FZINYNTSNSL� HTRUFWNXTS� FSI JINYNSL� 9MJXJ XJLRJSYX \JWJ YMJS
TWLFSN_JI NSYT F PJ^GTFWI�GFXJI XFRUQJW NSXYWZRJSY� XT YMJ^ RNLMY GJ RTWJ
JFXNQ^ HTRGNSJI YMWTZLM UJWKTWRFYN[J LJXYZWJX� <MNQJ YMNX ITJX RFPJ YMJR
UQF^FGQJ� F RFOTW QNRNYFYNTS NX YMFY PJ^X TS F PJ^GTFWI FWJ UNYHM WJUWJXJSYFYNTSX�
9MJ^ HTRRZSNHFYJ QNYYQJ FGTZY YMJ XTZSIX FXXNLSJI YT YMJR� FSI XT UWT[NIJ F
XTRJ\MFY TGXHZWJ FSI NSHTSXNXYJSY RJHMFSNXR KTW HTRUTXNYNTS�

ߛ�ߚ�ߛ /VSRSWTEGIW

/VSRSWTEGIW NX F [NXZFQ NSYJWKFHJ KTW J]UQTWNSL F XNLSNܪHFSY SZRGJW TK FZINT J]�
HJWUYX� XNRNQFW YT YMTXJ RJSYNTSJI NS YMJ UWJ[NTZX XJHYNTS� 9MJ XJLRJSYX FWJ
YFPJS KWTR YMJ XFRJ YMWJJ�MTZW�QTSL WJHTWINSL G^ YMJ 0WTSTX 6ZFWYJY� FX \JQQ FX
[FWNTZXQ^ XFRUQJI KWTR YMJ 0WTSTX 6ZFWYJYѣX JSYNWJ WJHTWIJI HFYFQTL YMWTZLM F
XNRNQFW UWTHJXX� .S YMNX HFXJ� YMJ HTWUZX HTSXNXYX TK XJ[JWFQ QTSL FZINT QJXܪ KWTR
\MNHM J]HJWUYX SJJIJI YT GJ WJYWNJ[JI�

ݞݝݣݘ޵ݘݞުݟުݠݜݟ.

9MJ /VSRSWTEGIW [NXZFQ NSYJWKFHJ NX NRUQJRJSYJI NS (�� \NYM TUJS+WFRJ\TWPX�
FSI YMJ FZINT FSFQ^XNX FSI NSYJWFHYNTS X^XYJR NX NRUQJRJSYJI NS 5^YMTS FSI
2F]�285 \NYM YMJ 2Z'Z ߞߟ UFHPFLJ� 9MJ [NXZFQ NSYJWKFHJ HTSXNXYX TK XN] [JWYNHFQQ^�
IJQNSJFYJI XJHYNTSX� JFHM WJUWJXJSYNSL F INKKJWJSY HFYJLTW^ TK XTZSIX�

9T IJWN[J YMJXJ HFYJLTWNJX� XTZSIX \JWJ RFSZFQQ^ XTWYJI NSYT TSJ TK XN] LWTZUX�
9MJ LWTZU NIJSYNYNJX \JWJ IJWN[JI KWTR JFWQ^ J]UJWNRJSYFYNTS \NYM FZYTRFYJI FZ�

ࢩߛ



*MKYVI ���� /VSRSWTEGIW MRXIVJEGI�

INT FSFQ^XNX FSI HQZXYJWNSL UNUJQNSJX YMFY JRUQT^JI FZINT KJFYZWJ J]YWFHYNTS FSI
0�2JFSX HQZXYJWNSL YT UWTIZHJ INXYNSHY HTQQJHYNTSX� &S JFWQ^ XJY TK YMJXJ \FX QF�
GJQJI G^ MFSI GFXJI TS UWJITRNSFSY FHTZXYNH VZFQNYNJX� FSI YMJXJ HTQQJHYNTSX
\JWJ FIIJI YT FSI WJ�TWLFSN_JI FX SJHJXXFW^ \NYM YMJ FIINYNTS TK SJ\ XTZSIX�
9MJ WJXZQYNSL XN] HFYJLTWNJX� FSI HTWWJXUTSINSL [NXZFQ XUFHJX� FWJ ѦIWTSJѧ� ѦHQNHP^ѧ�
ѦSTNX^ѧ� ѦYTSFQѧ� ѦSTS�YTSFQѧ� FSI ѦHFYFQTLѧ� <NYM YMJ J]HJUYNTS TK YMJ QFXY TSJ�
\MNHM HTSXNXYX TK F IN[JWXJ LWTZU TK XTZSI J]HJWUYX WJUWJXJSYNSL YMJ WFSLJ TK
YMJ 6ZFWYJYѣX WJHTWIJI WJUJWYTNWJ� JFHM HFYJLTW^ SFRJ NIJSYNܪJX NYX XTZSIX UWJ�
ITRNSFSY HMFWFHYJW�

9MJ [NXZFQ NSYJWKFHJ FQQT\X YMJ RTZXJ YT GJ IWFLLJI FWTZSI YMJ XHWJJS YT UJW�
KTWR YMJXJ XTZSIX� \NYM F UFYM IWF\S YMFY RTWUMX NSYT WJUWJXJSYFYNTSX TK JFHM
XJHYNTSѣX LJSJWFQ XTSNH VZFQNYNJX� :SIJW YMJ MTTI� YMJXJ [NXZFQ LJXYZWJX HTSYWTQ F
XNRUQJ XTZSI X^SYMJXNX JSLNSJ YMFY UWTIZHJX F YFWLJY XNLSFQ KTW F (TWUZX�'FXJI
(TSHFYJSFYN[J 8^SYMJXNX 
('(8� �ߟ X^XYJR� F IFYF�IWN[JS RJYMTI FIFUYJI KWTR
YJ]Y�YT�XUJJHM X^SYMJXNX� ('(8 LJSJWFYJX F HTSYNSZTZX XTZSI XZWKFHJ G^ HTS�
HFYJSFYNSL XTZSI XJLRJSYX YTLJYMJW� TKYJS GFXJI TS RFYHMNSL FSFQ^_JI FZINT
KJFYZWJX YT YMTXJ TK F YFWLJY XNLSFQ� FX NS YMNX HFXJ�

9MJ YFWLJY MJWJ NX F HTRGNSFYNTS TK F XNSZXTNI FSI \MNYJ STNXJ� RN]JI YTLJYMJW

ߚߛ



GFXJI TS YMJ XUFYNFQ UTXNYNTS TK YMJ RTZXJ� 9MJ MTWN_TSYFQ F]NX \NYMNS JFHM XJH�
YNTS NX RFUUJI YT YMJ RN] GJY\JJS YMJ XNSJ�YTSJ FSI STNXJ� FSI YMJ [JWYNHFQ F]NX
NX RFUUJI YT YMJ KWJVZJSH^ TK YMJ XNSJ�YTSJ� 2T[NSL YMJ RTZXJ YT F INKKJWJSY XJH�
YNTS X\NYHMJX YMJ ZSIJWQ^NSL FZINT HTWUZX� GZY WJUQNHFYJX YMJ HTSYWTQ RFUUNSLX
KTW YMJ YFWLJY XNLSFQ X^SYMJXN_JW�

ݙݣݙݓݠ޵ݞ&

9MNX UWTOJHY NSYWTIZHJX YMJ NIJF TK FZYTRFYNSL XTRJ FXUJHYX TK XTZSI HTQQJH�
YNTS RFSFLJRJSY FSI TWLFSN_FYNTS� .Y KTQQT\X F XNRNQFW RFSZFQ HZWFYNTS UWTHJXX
YT YMJ JINYNSL KTW +EQQM͸IH YT HTQQJHY XTZSIX� GZY YMJS HTRGNSJX MZRFS OZIL�
RJSY \NYM HTRUZYFYNTSFQ FXXNXYFSHJ YT ZSHT[JW XYWZHYZWJ FSI TWLFSN_J HTQQJHYJI
XTZSIX NSYT HWJFYN[JQ^ RJFSNSLKZQ LWTZUX�

9MJ HTSSJHYNTSX GJY\JJS YMJ MZRFS�QJI FSI HTRUZYJW�QJI YFXPX \JWJ QFWLJQ^ FI�
MTH UWTLWFRX \JWJ \WNYYJS YT FHHTRUQNXM XUJHNܪH OTGX FX INWJHYJI G^ RFSZFQ
J]UQTWFYNTS TK YMJ HTWUZX� &IINYNTSFQQ^� RFSZFQ FIOZXYRJSYX RFIJ FKYJW\FWIX WJ�
RT[JI YMJ HTSYJSY KWTR YMJ HTRUZYFYNTSFQ ITRFNS FSI GFHP NSYT YMJ WJFQR TK
RFSZFQ JINYNSL FSI UWJUFWFYNTS� XNSHJ YMJWJ \FX ST NSYJWFHYN[J X^XYJR YT NSHWJ�
RJSYFQQ^ RFPJ \NYM�

ߜ�ߚ�ߛ 7GVIEQ
7GVIEQ NX FS FZINT[NXZFQ NSXYFQQFYNTS� FQXT GFXJI TS F ('(8 X^XYJR� YMFY ZXJX
KFHJ�YWFHPNSL FX F HTSYWTQ NSUZY� FSI F HTWUZX GZNQY KWTR YMJ FZINT UTWYNTS TK YMJ
7^JWXTS &ZINT�;NXZFQ )FYFGFXJ TK *RTYNTSFQ 8UJJHM FSI 8TSL 
7&;)*88� ߜߞ G^
1N[NSLXYTSJ FSI 7ZXXT 
QNHJSXJI ZSIJW (( '>�3(�8& ��ࢩ�ߝ \MNHM NX F IFYFGFXJ
TK JRTYNTSFQ XUJJHM FSI XNSLNSL UJWKTWRJI G^ FHYTWX�

7GVIEQ ZXJX UJWMFUX YMJ RTXY UWNRFQ XTZSI�RFPNSL IJ[NHJ� YMJ RTZYM� NS F
XNQJSY� [NXZFQ HFUFHNY^ YMJ NSXYFQQFYNTSѣX YNYQJ ITZGQJX FX FS NSXYWZHYNTS� JSHTZW�
FLNSL UFWYNHNUFSYX YT XHWJFR KTW \MFYJ[JW WJFXTS YMJ^ RF^ \FSY YT YMWTZLM YMJ
[TNHJX TK TYMJWX \NYMTZY SJJINSL YT RFPJ FS^ XTZSI FHTZXYNHFQQ^�

ݞݝݣݘ޵ݘݞުݟުݠݜݟ.

9MJ XTKY\FWJ FWHMNYJHYZWJ KTW 7GVIEQ NX XNRNQFW YT YMFY TK /VSRSWTEGIW� 9MJ
LWFUMNHFQ NSYJWKFHJ FSI KFHJ�KJFYZWJ J]YWFHYNTS X^XYJR FWJ \WNYYJS NS (�� \NYM
TUJS+WFRJ\TWPX� FQTSL \NYM 4UJS(; KTW NRUQJRJSYNSL (1&-* 
F UTUZQFW QTHFQ

ߛߛ



*MKYVI ���� 7GVIEQ MRXIVJEGI�

HTSYWFXY JSMFSHJRJSY RJYMTI� FX F UWJ�UWTHJXXNSL XYJU� FSI 0^QJ 2H)TSFQIѣX
TK]+FHJ9WFHPJW FIITS� 9MJ FZINT X^XYJR NX NRUQJRJSYJI NS 2F]�285� FLFNS
\NYM YMJ 2Z'Z UFHPFLJ�

& HFRJWF YWFHPX YMJ KFHJ TK F ZXJW� FSI RJFXZWJX WJQFYNSL YT YMJ TUJSSJXX TK YMJ
ZXJWѣX RTZYM FSI J^JX FWJ TGYFNSJI� & XNRUQNܪJI TZYQNSJ WJUWJXJSYFYNTS NX IWF\S
TS YMJ XHWJJS� KTW [NXZFQ KJJIGFHP� 9MJ TUJSSJXX TK YMJ RTZYM� FX RJFXZWJI�
NX RFUUJI YT YMJ FRUQNYZIJ TK YMJ ('(8 X^XYJRѣX ZSNY XJQJHYNTS FQLTWNYMR� FSI
YMJ TUJSSJXX TK YMJ J^JX NX RFUUJI YT YMJ JXYNRFYJI KZSIFRJSYFQ KWJVZJSH^� .S
HTSYWFXY YT YMJ /VSRSWTEGIW X^XYJR� YMJWJ NX ST XTSNH YFWLJY 
YMJ YFWLJY NX NSXYJFI
F Y\T�INRJSXNTSFQ KJFYZWJ [JHYTW�� FSI YMJWJ NX TSQ^ TSJ HTWUZX�

ݙݣݙݓݠ޵ݞ&

9MNX UWTOJHY� IJXUNYJ NYX XNRNQFWNY^ YT /VSRSWTEGIW� KTQQT\X F INKKJWJSY TWLFSN_F�
YNTSFQ UFWFINLR� +NWXY� NY GJLNSX \NYM F UWJ�FXXJRGQJI HTWUZX� 8JHTSI� WFYMJW
YMFS UQFHJ XTZSIX NS INXHWJYJ HFYJLTWNJX� NY HWJFYJX F HTSYNSZTZX KJFYZWJ�GFXJI
RFU TK XTZSI XJLRJSYX KTW SF[NLFYNTS� FSI QJ[JWFLJX YMNX XYWZHYZWJ YT IJXNLS FS

ߜߛ



NSYJWFHYNTS�

9MJWJ FWJ GJSJܪYX YT YMNX HTSYNSZTZX FUUWTFHM� NY HWJFYJX FS JFXNQ^ YWF[JWXFGQJ
WJUWJXJSYFYNTS TK YMJ JSYNWJ XUFHJ TK F[FNQFGQJ XTZSIX� FSI WJVZNWJX RZHM QJXX
MZRFS \TWP� 9MNX MFX YMJ QNRNYFYNTS TK STY FQQT\NSL RTWJ XTUMNXYNHFYJI TW UWJ�
HNXJ FUUQNHFYNTSX YMJ NSYJWFHYNTS NX JXXJSYNFQQ^ QNRNYJI YT J]FHYQ^ XZHM F YWF[JWXFQ�
,N[JS YMJ QFWLJ SZRGJW TK XTZSIX 
FGTZY ��ࢩࢩߞߛ RTXY TYMJW PNSIX TK UWTIZHYNTS
\NYM YMJR \TZQI QNPJQ^ WJVZNWJ FS NSYJSXN[J RFSZFQ XJFWHM FSI XJQJHYNTS UWTHJXX�
FX FS NSNYNFQ XYJU YT UWTIZHJ F XRFQQJW HTQQJHYNTS RTWJ KJFXNGQJ YT \TWP KZWYMJW
\NYM�

ߝ�ߚ�ߛ 3FNIGX7SYRHW
3FNIGX7SYRHW NX F UWTOJHY� IJ[JQTUJI FX FS N48 FUUQNHFYNTS� YMFY FSFQ^_JX F [N�
XZFQ XHJSJ FSI UWTIZHJX XTSNH HTQQFLJX� .Y ZXJX F UWJ�YWFNSJI RTIJQ KTW HFRJWF�
GFXJI TGOJHY WJHTLSNYNTS� YMJS XJFWHMJX YMJ KWJJXTZSI�TWL ࢩߜ XTZSI IFYFGFXJ KTW
WJHTWIJI XTZSIX YMFY WJUWJXJSY YMJ NIJSYNܪJI TGOJHYX NS F XHJSJ� FSI YMJS UZYX
YMJXJ YTLJYMJW� KTWRNSL F WJUWJXJSYFYNTS TK YMJ QFYJSY XTSNH UTYJSYNFQ NS YMJ HFR�
JWFѣX [NJ\�

9MJ UWTOJHYѣX LTFQ NX YT XUFWP XTSNH NRFLNSFYNTS G^ NQQZXYWFYNSL J[JW^IF^ TGOJHYXѣ
UTXXNGQJ XTZSIX� FSI YT JSHTZWFLJ J]UQTWFYNTS FSI NRFLNSFYNTS TK XTZSINSL TG�
OJHYXѣ UTYJSYNFQNY^� *[JW^IF^ TGOJHYX MF[J GJJS WJFQN_JI FX RZXNHFQ RFYJWNFQX NS F
WFSLJ TK HWJFYN[J UWFHYNHJX� WFSLNSL KWTR XUTTSX 8UT FSI LQFXXJX TW GT\QX ߚߛ NS XJ[�
JWFQ RZXNHFQ YWFINYNTSX� YT Y\JSYNJYM�HJSYZW^ HTSHJWY FSI JQJHYWTFHTZXYNH RZXNH �ߛߞ
YT SJ\ JQJHYWTSNH NSXYWZRJSYX IJXNLSJI XUJHNܪHFQQ^ KTW YMNX UZWUTXJ� �ߞ

ݙݣݙݓݠ޵ݞ&

3FNIGX7SYRHW IWF\X TS F QFWLJ TSQNSJ XTZSI WJUTXNYTW^� LWJFYQ^ J]UFSINSL YMJ
WFSLJ TK F[FNQFGQJ XTZSI RFYJWNFQX� 8NSHJ TUYNTSX NS YMNX HFXJ SZRGJW NS YMJ MZS�
IWJIX TK YMTZXFSIX� NY NX NRUTWYFSY YT NSYWTIZHJ XTRJ KTWR TK HTSXYWFNSYX YMFY
QNRNY YMJ FHYZFQ HTRUTXNYNTS UWTHJXX� \MNHM UWTIZHJX MJFWI TZYUZY� YT \TWP \NYM
XTRJ XZGXJY TK YMJXJ TUYNTSX� &IINYNTSFQQ^� QNRNYNSL YMJ SZRGJW FSI IN[JWXNY^ TK
TUYNTSX FQXT QJSIX XUJHNܪHNY^ YT YMJ HTRUTXNYNTSX� FQQT\NSL JFHM TSJ YT MF[J F
ZSNVZJ HMFWFHYJW�

9MJ \F^ YMNX NX FHHTRUQNXMJI MJWJ NX YMWTZLM ZXNSL IJYJHYJI TGOJHYX NS F XHJSJ YT
LFYMJW XTZSIX KWTR� 2TWJ LJSJWFQQ^� NY NSYWTIZHJX XUJHNܪHNY^ YMWTZLM IJYJWRNSNSL

ߝߛ



HTSYJ]Y XZUUQNJI G^ YMJ ZXJW� (TSYJ]Y XUJHNܪHFYNTS HFS GJ UT\JWKZQ� GZY NS YMNX
HFXJ YMJ NSUZY NX HTSHJUY�GFXJI WFYMJW YMFS HTSYJSY�GFXJI� WJXZQYNSL NS F XJFWHM
KTW XJRFSYNH HFYJLTWNJX TK XTZSI� <MNQJ YMNX RF^ GJ ZXJKZQ� NY TKKJWX QNYYQJ NS YMJ
\F^ TK HTSYWTQ KTW YMJ TZYUZY HTRUTXNYNTSX� QJF[NSL YMJR QFWLJQ^ ZSXMFUJI G^
HWFKY FSI NSYJSY�

ߞ�ߚ�ߛ 9MJ %YHMS3FWIVZEXSV]

9MJ %YHMS3FWIVZEXSV] NX FS NSYJWFHYN[J UQFYKTWR KTW NRRJWXN[JQ^ J]UQTWNSL QFWLJ
FZINT HTQQJHYNTSX� .Y ZXJX F [FWNJY^ TK FSFQ^YNH YJHMSNVZJX YT HMFWFHYJWN_J FZINT
HTQQJHYNTSX� FSI QFYJSY WJQFYNTSXMNUX FSI XYWZHYZWJX YMFY J]NXY \NYMNS YMJR� ZXNSL
YMNX NSKTWRFYNTS YT UQFHJ XTZSIX NSYT F I^SFRNH YMWJJ�INRJSXNTSFQ [NXZFQ XUFHJ
YMFY FIFUYX YT YMJ ZXJWѣX NSYJWJXY�

9MJ %YHMS3FWIVZEXSV] GZNQIX F RTIJQ TK YMJ ZXJWѣX UWJKJWJSHJX� FQQT\NSL SJ\
UFYMX YT GJ HMFWYJI YMWTZLM YMJ XUFHJ YT LZNIJ YMJ ZXJWѣX J]UQTWFYNTS� &X XZHM�
\MNQJ XNRNQFW XTZSIX FWJ HQTXJW YTLJYMJW� YMJ NSYJWKFHJ FQQT\X RJFSNSLKZQ HTS�
SJHYNTSX YT GJ RFIJ FHWTXX YMJ JSYNWJ HTQQJHYNTS� +ZWYMJWRTWJ� YMJ NSYJWKFHJ HFS
I^SFRNHFQQ^ WJXMFUJ NYXJQK G^ HMFSLNSL NYX ZSIJWQ^NSL RTIJQ TK XNRNQFWNY^ GJY\JJS
XTZSIX� HTRGNSNSL [FWNTZX RJFXZWJI UFWFRJYJWX TK YMJ XNLSFQX FSI� KTW J]FR�
UQJ� \JNLMNSL YNRGWJ� TW UNYHM� TW WM^YMRNH KJFYZWJX RTWJ TW QJXX� 9MJ UTXNYNTSX TK
YMJ XTZSIX FWJ HMFSLJI� ^NJQINSL SJ\ UFYYJWSX� XZGHTQQJHYNTSX� FSI HTSSJHYNTSX�
9MJ NSYJWKFHJ GTYM LZNIJX FSI NX LZNIJI G^ YMJ ZXJW�

ݞݝݣݘ޵ݘݞުݟުݠݜݟ.

9MJ ZSIJWQ^NSL X^XYJRX \JWJ IJ[JQTUJI NS (�� \NYM TUJS+WFRJ\TWPX KTW YMJ
[NXZFQ NSYJWKFHJ� INRJSXNTSFQNY^ WJIZHYNTS� FSI WJFQ�YNRJ FZINT HTIJ� FX \JQQ FX
5^YMTS KTW YMJ UWJUWTHJXXNSL FSI FZINT FSFQ^XNX XTKY\FWJ�

9MJ UWJUWTHJXXNSL XTKY\FWJ J]YWFHYX F SZRGJW TK KJFYZWJX KWTR JFHM FZINT �QJܪ
FSI YMJS HTRUFWJX YMJXJ ZXNSL KJFYZWJ�IJܪSJI INXYFSHJ KZSHYNTSX 
KTW J]FRUQJ�
*ZHQNIJFS INXYFSHJ TW )^SFRNH 9NRJ <FWUNSL ��ߜ� 9MJXJ INXYFSHJX� UWTIZHJI
UFNW\NXJ FSI X^RRJYWNH� FWJ TWLFSN_JI NSYT RFYWNHJX TSJ INXYFSHJ RFYWN] KTW
JFHM KJFYZWJ TK NSYJWJXY� .S YMJ WJFQ�YNRJ XTKY\FWJ� YMJXJ RFYWNHJX FWJ QTFIJI
NSYT RJRTW^ FX *NLJS �ߜ RFYWNHJX� QNSJFWQ^ HTRGNSJI 
FQQT\NSL KJFYZWJ�WJQJ[FSHJ
\JNLMYNSL�� FSI UFXXJI YT JNYMJW YMJ 2ZQYNINRJSXNTSFQ 8HFQNSL 
2)8� ߣߝ TW 1FUQF�
HNFS *NLJSRFUX � FQLTWNYMRX� YT LJY YMWJJ�INRJSXNTSFQ JRGJIINSLX YMFY HFS GJ
XHFQJI NSYT [NWYZFQ UTXNYNTSX KTW JFHM XTZSI�

ߞߛ



*MKYVI ���� %YHMS3FWIVZEXSV] TVSXSX]TI�

9MNX RFU TK XTZSIX HFS GJ J]UQTWJI NS F LFRJ�QNPJ RFSSJW� G^ ZXNSL HTRRTS
UJWNUMJWFQX QNPJ F RTZXJ FSI PJ^GTFWI� FX \JQQ FX RZQYNUQJ TYMJW NSUZYX 
XZHM FX
F HFRJWF NSYJWKFHJ \NYM KFHJ YWFHPNSL�� YT SF[NLFYJ NS IJXNWJI INWJHYNTSX� &IINYNTS�
FQQ^� ZXJW FHYNTSX 
XZHM FX J]UQNHNYQ^ RFWPNSL Y\T XTZSIX FX WJQFYJI� FQYJW FS ZSIJW�
Q^NSL 2FWPT[ YWFSXNYNTS RFYWN]� \MNHM HFS YMJS GJ ZXJI YT LJSJWFYJ UFYMX FHWTXX
YMJ XUFHJ� GJ^TSI XNRNQFWNY^ FQTSJ� 9MJXJ UFYMX FWJ ZXJI YT HTSSJHY XTZSIX FSI
ZQYNRFYJQ^ KTWR RJFSNSLKZQ XZGHTQQJHYNTSX YT \TWP KZWYMJW \NYM�

ݙݣݙݓݠ޵ݞ&

9MJ %YHMS3FWIVZEXSV] FNRX YT GZNQI TS YMJ NIJFX TK YMJXJ UFXY UWTOJHYX YT TKKJW
F WJZXFGQJ XTKY\FWJ JS[NWTSRJSY KTW XTZSI J]UQTWFYNTS� 3TYFGQ^� NY NXSѣY YFNQTWJI
YT F XUJHNܪH XTZSI HTQQJHYNTS� GZY ZXJX WJQJ[FSHJ KJJIGFHP YT FQYJW NYX ZSIJWQ^NSL
RTIJQ TK XNRNQFWNY^ GJY\JJS XTZSIX� FSI YMJWJG^ NYX TWLFSN_FYNTS TK XTZSIX� 9MNX
WJXZQYJI NS F RTWJ J]NGQJܫ X^XYJR� GZY TSJ \NYM XJ[JWFQ UFWFRJYJWX YT YZSJ� &I�
INYNTSFQQ^� \MNQJ YMJ X^XYJR KTW HMFWYNSL HTRUTXNYNTSFQ UFYMX FQQT\JI KTW XTRJ
NSYJWJXYNSL HTSSJHYNTSX YT GJ RFIJ� UWT[NINSL YWFSXNYNTS UWTGFGNQNYNJX KTW FQQ HTS�
XYNYZJSY XTZSIX \FX FS NSHWJINGQ^ QFGTWNTZX UWTHJXX� +ZWYMJWRTWJ� GTYM YMJ YWFS�
XNYNTS FSI XNRNQFWNY^ RFYWNHJX RFIJ MFSIQNSL LWT\NSL HTQQJHYNTSX VZNYJ WJXTZWHJ�
NSYJSXN[J�

�ߛ



<NYM WJLFWI YT YMJ FZINT TZYUZY� YMJ X^XYJR FQQT\JI NSIN[NIZFQ XTZSIX FSI HQZX�
YJWX TK XTZSIX YT GJ UQF^JI NS F KJ\ INKKJWJSY \F^X� TKKJWNSL UTXNYNTS�GFXJI HTR�
GNSFYTWNFQ UTXXNGNQNYNJX� <MNQJ YMNX FQQT\JI XTZSIX YT GJ HTRGNSJI GTYM QNSJFWQ^
FSI [JWYNHFQQ^� NY FQXT GNFXJI YMJXJ HTRGNSFYNTSX YT\FWI XNRNQFWNY^ FSI FLFNS INISѣY
FQQT\ KTW RZHM ѧJ]UWJXXN[J RFYHMѧ� TW FWYNHZQFYNTS TK NIJFX FSI XMFUNSL TK RFYJ�
WNFQX� *[JS XT� YMJ NIJF TK F WJ�HTSܪLZWFGQJ XUFHJ TK XTZSIX� FX \JQQ FX XTRJ TK
YMJ YJHMSNHFQ FUUWTFHMJX� \JWJ MJQUKZQ FXUJHYX TK YMJ UWTOJHY�

��ߚ�ߛ ZSMGIGSMP
ZSMGIGSMP NX FS JQJHYWTFHTZXYNH UNJHJ� UFWYQ^ NSXUNWJI G^ ;QFINRNW :XXFHMJ[XP^ѣX
;MVIPIWW *ERXEW]��ߜ GZY J]UQTWJX X^SYMJYNH XNLSFQX \NYM F RZHM HTQIJW FSI MFWXMJW
ѦINLNYFQѧ JILJ� 9MJXJ XNLSFQX FWJ YFPJS FUFWY NSYT UMWFXJX FSI UFYYJWSX� \MNHM FWJ
WJHTRGNSJI YMWTZLM RTYNTS� NSYJWWZUYNTS� FSI XZUJWUTXNYNTS�

,JSJWFYNSL YMJ XTSNH WF\ RFYJWNFQX KTW YMNX UNJHJ NS[TQ[JI UJWKTWRNSL QJSLYM^ NR�
UWT[NXFYNTSX \NYM F XZNYJ TK INLNYFQ X^SYMJXNX FSI XTZSI FQYJWFYNTS YTTQX� 8NRNQFWQ^
YT YMJ JINYNSL \TWP NS[TQ[JI NS +EQQM͸IH� YMNX UWTHJXX \FX HTSIZHYJI G^ MFSI�
.S HTSYWFXY� MT\J[JW� YMNX \FXSѣY F TSJ�YNRJ JINYNSL YFXP� FKYJW FS NSNYNFQ UFXX�
YMWTZLM� XTZSIX \JWJ J]HJWUYJI FSI WJYWNJ[JI NSHWJRJSYFQQ^� FX SJJIJI KTW YMJ
UNJHJ IZWNSL YMJ HTZWXJ TK NYX FXXJRGQ^�

(TRUTXNYNTSFQ IJHNXNTSX XUFWPJI NIJFX FSI SJHJXXNYNJX KTW WJQFYJI TW XUJHNܪH
Y^UJX TK XTZSIX� \MNHM UWTRUYJI F XJFWHM UWTHJXX YMFY GZNQY GTYM TS XTRJ LJS�
JWFQ F\FWJSJXX TK YMJ RJINF� FX \JQQ FX F XJSXJ TK HMFWFHYJW YT XJFWHM KTW� XTRJ
PNSI TK ѦYFWLJYѧ� UJWMFUX F XTZSI \NYM F QFWLJ YWFSXNJSY FSI IWZR�QNPJ JS[JQTUJ� TW
TSJ \NYM F QNYYQJ UNYHM GZY QFWLJQ^ STNX^ YNRGWJ� KTW J]FRUQJ� 4W� FX TKYJS \FX YMJ
HFXJ� XJLRJSYX YMFY XMFWJ XTRJ FXUJHYX TK F XTZSI FQWJFI^ XJLRJSYJI KWTR
YMJ XTZWHJ XNLSFQ�

&X XZHM� YMNX WJVZNWJI XTRJ UJWXNXYJSY WJUWJXJSYFYNTS TK YMJ XTZWHJ RJINF YT GJ
F[FNQFGQJ KTW RZQYNUQJ XJFWHM XJXXNTSX� FX \JQQ FX F \F^ YT NIJSYNK^ RFYJWNFQX YMFY
MFI FQWJFI^ GJJS XJQJHYJI FSI YMJNW TWNLNSFQ UTXNYNTSX�

ݙݣݙݓݠ޵ݞ&

9MNX UWTOJHY NX INKKJWJSY KWTR YMJ TYMJWX NS YMJ XJSXJ YMFY YMJ RFYJWNFQ \FX LJSJW�
FYJI� JINYJI� FSI FUUQNJI NS HTRUTXNYNTS FX UFWY TK F \MTQJ� NSYJLWFYJI \TWPܫT\�
9MJ NSNYNFQ HTSYJSY XTZWHJX \JWJ RFIJ YMWTZLM QTSL�KTWR NRUWT[NXFYNTS� FS J]�

ߟߛ



*MKYVI ���� %YHMS IHMXMRK JSV ZSMGIGSMP� 8LI FPYI FS\ GSRXEMRW XLI WSYVGI EYHMS GSRXIRX� ERH
XLI KVIIR FS\ WLS[W XLI EVVERKIQIRX SJ I\GIVTXW MRGVIQIRXEPP] EWWIQFPIH F] TYXXMRK WSYRHW

XSKIXLIV ERH TVSGIWWMRK XLIQ MR GSRXI\X�

UFSINSL HTQQJHYNTS TK XTZSI XJLRJSYX \FX GZNQY NSHWJRJSYFQQ^ YMWTZLM JINYNSL�
FSI XTZSIX \JWJ XMFUJI FSI HTRGNSJI NS XZHM F \F^ YMFY UWTRUYJI WJ[NXNY�
NSL YMJ XTZWHJ RFYJWNFQX KTW RTWJ XTZSIX� 8JQJHYJI XJLRJSYX \JWJ WTZYNSJQ^
HTRGNSJI NSYT M^GWNI XYWZHYZWJX� FSI WJZXJI FSI RTINܪJI� 9MJ UNJHJ NYXJQK \FX
GZNQY G^ FWWFSLNSL XZHM XYWZHYZWJX NS YNRJ� FSI HTSXYWZHYNSL FSI XMFUNSL RFYJWNFQ
FWTZSI YMJR�

9MJ UNJHJ NYXJQK NX WJQFYN[JQ^ GWNJK 
ZSIJW KTZW RNSZYJX QTSL�� FX NX YMJ XTZWHJ FZINT�
\MNHM \FX ZSIJW MFQK�FS�MTZW NS IZWFYNTS� *[JS XT� YMJ UWTHJXX TK HFWJKZQQ^ XJ�
QJHYNSL XTZSIX� HTRGNSNSL YMJR NS [FWNTZX HTSܪLZWFYNTSX YT YW^ YMJR� SINSLܪ IJ�
XNWFGQJ UFYYJWSX� FSI YMJS WJYZWSNSL YT WJYWNJ[J RTWJ RFYJWNFQ GFXJI TS UWTLWJXX�
YTTP F LWJFY IJFQ TK YNRJ� 2ZHM TK YMNX YNRJ \FX XUJSY TS RJHMFSNHFQ YFXPX� XZHM
FX XJFWHMNSL� TWLFSN_NSL� FSI HTRGNSNSL XTZSIX� YMFY IJUJSIJI TS FWYNXYNH NRUJ�
YZX FSI OZILRJSY YT J[FQZFYJ FSI ZQYNRFYJQ^ FUUQ^� +TW QTSLJW XTZWHJ RFYJWNFQX
FSI \TWPX� YMNX UWTHJXX HFS YFPJ RZHM QTSLJW� FSI RF^ J[JS TSQ^ FIIWJXX UFWY
TK YMJ HTSYJSY F[FNQFGQJ� YT RFNSYFNS YMJ HWJFYN[J KTHZX TK YMJ UWTOJHY�

ߛ�ߛ (TSSJHYNTS YT 5WJXJSY <TWP

<MNQJ YMJ FSFQ^XNX KTW JFHM UWTOJHY TZYQNSJX NYX RFOTW HTSYWNGZYNTSX FSI QNRNYFYNTSX�
FSI MNSYX FY MT\ YMJXJ WJQFYJ YT TSJ FSTYMJW FSI YT YMJ KTWRZQFYNTS FSI IJ[JQTU�
RJSY TK 7MJXMRK 7SYRH� NS YMNX XJHYNTS \J QTTP FY YMJRJX YMFY HQJFWQ^ HTSSJHY YMJ

�ߛ



UWTOJHYX NS TYMJW \F^X� FSI JXYFGQNXM NRUTWYFSY NIJFX \J HFS GZNQI TS QFYJW NS YMNX
YMJXNX�

ߚ�ߛ�ߛ *]HJWUYNSL 1TSL &ZINT 7JHTWINSLX

&X STYJI� GTYM YMJ FZINT JINYNSL KTW +EQQM͸IH FSI KTW ZSMGIGSMP NS[TQ[JI INXHT[�
JWNSL FSI XJQJHYNSL NSYJWJXYNSL XJLRJSYX KWTR F QTSL FZINT �QJܪ FQGJNY XQNLMYQ^ INK�
KJWJSYQ^ YMJ KTWRJW NS[TQ[JI TSJ XJXXNTS NS \MNHM F QFWLJ SZRGJW TK UTXXNGQJ
XTZSIX TK NSYJWJXY \JWJ NIJSYNܪJI FSI WJYWNJ[JI� 9MJ QFYYJW� HTS[JWXJQ^� YWJFYJI
YMJ QTSL FZINT QJܪ FX F WJXTZWHJ YT XJFWHM NSHWJRJSYFQQ^� \NYM WJKJWJSHJ YT J]YJW�
SFQ XTZSI HTSYJ]YX�

9MJXJ YFXPX UWT[NIJ YMJ UWNRFW^ RTYN[FYNTS KTW YMJ IJXNLS TK YMJ 7MJXIV� 1FYJW�
\J \NQQ INXHZXX MT\ YMJ NRUQJRJSYJI YJHMSNVZJX XZUUTWY GTYM HTSYJ]Y�KWJJ FSI
HTSYJ]Y�IWN[JS 
N�J� VZJW^�GFXJI� RJYMTIX KTW XTZSI J]YWFHYNTS� \MNHM GZNQIX TS
YMJ XMFWJI TGOJHYN[JX FSI INKKJWJSY FUUWTFHMJX NS[TQ[JI NS YMJXJ Y\T UWTOJHYX�

ߛ�ߛ�ߛ (TSYJSY�'FXJI 4WLFSN_FYNTS TK 8TZSIX

.S XTRJ TK YMJ UWTOJHYX IJXHWNGJI UWJ[NTZXQ^� FZINT FSFQ^XNX RJYMTIX FWJ SJJIJI
KTW IT\SXYWJFR XTZSI TWLFSN_FYNTS YFXPX� \MNHM FWJ YMJRXJQ[JX SJJIJI YT XZU�
UTWY YMJ IJXNLSJI NSYJWFHYNTSX� 8UJHNܪHFQQ^� /VSRSWTEGIW� 7GVIEQ� FSI YMJ %Y�
HMS3FWIVZEXSV] RFPJ ZXJ TK XZHM UWTHJXXJX NS WJQFYJI GZY FQXT XQNLMYQ^ INXYNSHY
\F^X�

.S YMJ HFXJ TK /VSRSWTEGIW� \J ZXJ FZINT KJFYZWJ J]YWFHYNTS FY Y\T QJ[JQX� YMJ
WXYܪ TSJ IJFQX \NYM INXHT[JWNSL XYWZHYZWJ� N�J� MJQUNSL YT IJWN[J 
FQTSL \NYM MZRFS
OZILRJSY� YMJ XTZSI HFYJLTWNJX� FSI YMJ XJHTSI XZUUTWYX YMJ HTSYJSY�GFXJI WJ�
YWNJ[FQ KTW YMJ WJFQ�YNRJ X^XYJR� .S YMNX XJSXJ� \J TWLFSN_J XTZSIX NS Y\T \F^X 
XTZSIX FWJ UQFHJI GTYM NS INXHWJYJ LWTZUX� FSI FSSTYFYJI \NYM J]YWFHYJI KJFYZWJX
YT GJ JFXNQ^ WJYWNJ[JI G^ RFYHMNSL YMJXJ [FQZJX�

7GVIEQ \TWPX \NYM FZINT KJFYZWJX NS UWNRFWNQ^ YMJ QFYYJW XJSXJ� \NYMTZY J]UQNHNYQ^
TWLFSN_NSL XTZSIX NSYT LWTZUX� GZY G^ QFGJQNSL YMJR \NYM KJFYZWJX KTW WJYWNJ[FQ�
(TS[JWXJQ^� YMJ %YHMS3FWIVZEXSV] QFWLJQ^ IJFQX \NYM YMJ KTWRJW� NS YMJ XJSXJ YMFY
YMJ FZINT KJFYZWJX FWJ ZXJI YT RJFXZWJ INXYFSHJX GJY\JJS XTZSIX� NS YMJ UJW�
HJUYZFQ XJSXJ� FSI RNWWTW YMNX NSYJWSFQ XYWZHYZWJ NS XUFYNFQ UTXNYNTSX FXXNLSJI YT
JFHM XTZSI�

ߣߛ



9\T XNLSNܪHFSY \F^X YMFY YMJ UWFHYNHJX JRUQT^JI NS YMJXJ FUUQNHFYNTSX MF[J NSܫZ�
JSHJI YMNX YMJXNXѣX UWTOJHY FWJ� �WXYܪ YMWTZLM YMJ XJQJHYNTS FSI UFWFRJYJWN_FYNTS
TK FUUWTUWNFYJ FZINT KJFYZWJX KTW XTZSI�GFXJI HWJFYN[J \TWP� FSI� XJHTSI� YMJ
IJXNLS TK F UNUJQNSJ YMFY NSYJLWFYJX YMJXJ NSYT F X^XYJR� FSI UWTIZHJX TZYUZY NS
JFXNQ^ RFSFLJFGQJ KTWRFYX�

ߜ�ߛ�ߛ .SYJWKFHJX KTW 2FPNSL 8TZSI�(TQQFLJX

&QQ YMWJJ NSYJWKFHJX OZXY IJXHWNGJI UWTIZHJ XTZSI�HTQQFLJX FX YMJNW TZYUZY� NS YMJ
XJSXJ YMFY YMJ^ HTRGNSJ XTZSIX [JWYNHFQQ^ 
XTZSINSL XNRZQYFSJTZXQ^� FSI QNSJFWQ^

NS XJVZJSHJ� YT UWTIZHJ FWYKZQ HTRUTXNYJX� HTSYWTQQJI G^ YMJ ZXJW� & KTZWYM TK
YMNX HTQQJHYNTS TK UWTOJHYX FQXT UWTIZHJX XZHM HTRUTXNYJX� 3FNIGX7SYRHW�

/VSRSWTEGIW FSI 7GVIEQ GTYM ZXJ YMJ (TWUZX�'FXJI (TSHFYJSFYN[J 8^SYMJXNX

('(8� UWTHJIZWJ TZYQNSJI JFWQNJW� FSI FX UFWY TK YMNX� YMJ^ XJLRJSY FZINT QJXܪ
NSYT GWNJK XJLRJSYX KTW FSFQ^XNX FSI WJYWNJ[FQ NS WJFQ�YNRJ� 9MJ^ WJYWNJ[J STY TSQ^
YMJ [JW^ GWNJK XJLRJSYX NIJSYNܪJI� GZY FQXT XZWWTZSINSL RFYJWNFQ YT TGYFNS XTRJ
TK YMJ NIJSYNY^ TK YMJ XTZWHJ XTZSIX� *[JS XT� YMJ XYWZHYZWFQ NSYJLWNY^ TK YMJ NSIN�
[NIZFQ XTZSIX NXSѣY RFNSYFNSJI� FSI NXSѣY HTSXNIJWJI F UWNTWNY^ NS YMJXJ UWTOJHYX 
YMJ FLLWJLFYJ XUFHJ TK XTZSI NS YMJ HTQQJHYNTS
X� NX J]UQTWJI� &IINYNTSFQQ^� NY NX
YMJ XJVZJSHJ TK XTZSIX YMFY NX HTSYWTQQJI G^ YMJ NSYJWFHYNTS YMJ QF^JWNSL NX QFWLJQ^
NSHNIJSYFQ� FWNXNSL KWTR T[JWQFUX GJY\JJS HTSXJHZYN[J ZSNYX�

.S YMJ TYMJW Y\T UWTOJHYX� YMJ %YHMS3FWIVZEXSV] FSI 3FNIGX7SYRHW� YMJ NSIN[NI�
ZFQ XTZSIX FWJ UWJXJW[JI� 9MJ %YHMS3FWIVZEXSV] UQF^X YMJR FX XTZSI RN]YZWJX
FX YMJ ZXJW YWF[JWXJX YMJ [NXZFQ XUFHJ YMFY WJUWJXJSYX YMJ XTZSIX� WJXZQYNSL NS
F XTRJ\MFY FWGNYWFW^ QNSJFW XYWZHYZWJ GNFXJI YT\FWIX YMJ ZSIJWQ^NSL RJFXZWJ
TK XNRNQFWNY^� FSI 3FNIGX7SYRHW FXXJRGQJX FZINT QJXܪ NSYT RN]YZWJX NS WJFQ�YNRJ
GFXJI TS WJHTLSN_JI [NXZFQ TGOJHYX� FS J[JS RTWJ FWGNYWFW^ HWNYJWNF KTW XTSNH HTR�
GNSFYNTS� 8YNQQ� JFHM XTZSI NX FGQJ YT GJ MJFWI NS NYX TWNLNSFQ KTWR� FQQT\NSL ZX YT
TGXJW[J NYX XMFUJ� YNRJ�[FW^NSL FXUJHYX� FSI IZWFYNTS�

.S YMJ HZWWJSY UWTOJHY� \J YFPJ FS FUUWTFHM YMFY NSYJLWFYJX YMJ IFYF�IWN[JS HTR�
UTXNYNTSFQ UWTHJXX TK YMJ ('(8�GFXJI X^XYJRX \NYM YMJ XTZSI�UWJXJW[NSL HMFW�
FHYJWNXYNHX TK YMJ QFYYJW� YT ^NJQI HTSYJSY�GFXJI HTRUTXNYJX YMFY GJSJܪY KWTR FSFQ�
^XNX� RFNSYFNS YMJ ZSNYXѣ XTSNH NIJSYNYNJX� FSI FQQT\ HTRUQJ] GZY HTMJWJSY XTZSI
HTQQFLJX YT JRJWLJ� LZNIJI G^ HWJFYN[J NSUZY�

ࢩߜ



ߝ�ߛ�ߛ 8YTWJI 7JUTXNYTWNJX TK 8TZSI

&QQ YMJ UWTOJHYX RJSYNTSJI JSYFNQ JNYMJW YMJ UWTIZHYNTS� RFNSYJSFSHJ� TW FUUQNHF�
YNTS TK WJUTXNYTWNJX TK XTZSI� <MNQJ YMNX NX HJSYWFQ YT YMJ 7MJXMRK 7SYRH UWTOJHY�
YMJWJ FWJ FIINYNTSFQ IJYFNQX FGTZY YMJXJ WJUTXNYTWNJX YMFY FWJ UJWYNSJSY YT YMJ QFYJW
INXHZXXNTS TK MT\ YMNX YMJXNXѣX WJUTXNYTW^ NX IJXNLSJI FSI JSLNSJJWJI� 9MJ Y\T
JINYNSL UWTOJHYX� KTW +EQQM͸IH FSI ZSMGIGSMP� UWTIZHJ WJQFYN[JQ^ XRFQQ HTQQJHYNTSX
TK XTZSIX 
N<100�� 3T XUJHNFQ XYWZHYZWJ \FX WJVZNWJI YT HTSYFNS YMJXJ� GJHFZXJ
YMJ^ HFS JFXNQ^ GJ XJFWHMJI G^ QNXYJSNSL� FSI ST FIINYNTSFQ NSKTWRFYNTS FGTZY YMJ
XTZSIX SJJIJI YT GJ XYTWJI�

.S /VSRSWTEGIW FSI 7GVIEQ� XTZSIX FWJ XYTWJI FX NSIJUJSIJSY �QJXܪ FSI FSFQ^XNX
IFYF YMFY WJKJWJSHJX YMJXJ QJXܪ NX XYTWJI NS XUJHNFQN_JI HTSYFNSJWX UWT[NIJI G^
YMJ 2Z'Z UFHPFLJ 
GFXJI TS YMJ 8).+ �ߣ QJܪ KTWRFY�� +TW YMJ %YHMS3FWIVZEXSV]�
NSIJUJSIJSY QJXܪ FWJ ZXJI FQTSL \NYM 3ZR5^ FWWF^X \WNYYJS YT INXP� FX \JQQ FX
/843 QJXܪ KTW TWLFSN_FYNTSFQ IFYF FGTZY YMJ HTQQJHYNTS� 9MNX MFX YMJ FI[FSYFLJ
TK GJNSL UZWUTXJ�IJXNLSJI KTW YMJ FUUQNHFYNTS�

3FNIGX7SYRHW WJQNJX TS YMJ J]NXYNSL +WJJXTZSI IFYFGFXJ� \MNHM HTSYFNSX F QFWLJ
SZRGJW TK XTZSIX XJFWHMFGQJ G^ [FWNTZX UFWFRJYJWX� FSI FHHJXXNGQJ [NF F \JG
&5.� .S FIINYNTS YT GJNSL JFXNQ^ \JG�HTRUFYNGQJ FSI RFXXN[JQ^ XHFQFGQJ� YMNX UWT�
[NIJX F XMFWJI WJUTXNYTW^ TK XTZSIX KTW HQNJSYX YT J]UQTWJ FSI XJQJHY KWTR FX \JQQ
FX HTSYWNGZYJ SJ\ XTZSIX YT� TKKJWNSL YMJ GJSJܪYX TK F LWT\NSL JHTX^XYJR YT
NSIN[NIZFQ HTSYJSY HWJFYTWX�

7MJXMRK 7SYRH TSHJ FLFNS FYYJRUYX YT X^SYMJXN_J VZFQNYNJX TK GTYM YMJXJ Y^UJX TK
XYWZHYZWJX NS TWIJW YT JFXNQ^ FQQT\ QTHFQ IJUQT^RJSY FX \JQQ FX XJW[JW�HTSYFNSJI
IFYFGFXJX XMFWJI FHWTXX RZQYNUQJ HQNJSYX� YMFY GJSJܪY KWTR YMJ IN[JWXNY^ FSI XHFQJ
TK HTSYWNGZYNTSX TKKJWJI G^ ZXJWX�

ߚߜ



3
8NKYNSL 8TZSI

ߚ�ߜ 5WTOJHY )JܪSNYNTS

9MJ 7MJXMRK 7SYRH UWTOJHY NX NS F IJSXJ UWTGQJR XUFHJ� \NYM RZHM TSLTNSL \TWP�
(TSXNIJW YMJ HTSHJUY TK FZINYTW^ XFQNJSHJ� KTW J]FRUQJ� F LWJFY IJFQ TK WJXJFWHM
J]NXYX YMFY FIIWJXXJX YMNX KWTR XJSXTW^� UJWHJUYZFQ� XYFYNXYNHFQ� SJZWTHTRUZYF�
YNTSFQ� HTLSNYN[J� FSI TYMJW UJWXUJHYN[JX �ߟ ߝߝ ߣ� ��ߛ 5FWY TK YMJ HMFQQJSLJ NX YMFY YMJ
LJSJWFQ HFYJLTW^ TK ѧXTZSIѧ FX F HQFXX TK J]UJWNJSYNFQ TGOJHYX NX NSSZRJWFGQ^ [FXY�
IN[JWXJ� FSI MNLM�INRJSXNTSFQ�

2ZHM TK YMJ \TWP NS YMJ JQIܪ TK 2ZXNH .SKTWRFYNTS 7JYWNJ[FQ 
2.7� TUJWFYJX ZS�
IJW YMJ HTSXYWFNSYX TK XTQ[NSL XUJHNܪH UWTGQJRX \NYM XUJHNܪH Y^UJX TK XNLSFQX�
HTWWJXUTSINSL YT XUJHNFQN_JI XZGXJYX TK WJHTWIJI RZXNH 
NYXJQK F XUJHNFQN_JI IT�
RFNS�� 8TZSI *[JSY )JYJHYNTS� FX IJXHWNGJI JFWQNJW� Y^UNHFQQ^ IJFQX \NYM XJRFSYN�
HFQQ^ NIJSYNK^NSL� XJLRJSYNSL� FSI HQFXXNK^NSL FZINT XYWJFRX KWTR YMJ SFYZWFQ FSI
GZNQY JS[NWTSRJSYX� 5FWY TK IJ[JQTUNSL YMNX UWTOJHY NX SJHJXXFWNQ^ SINSLܪ F \F^
YT ZSNK^ YMJXJ HFYJLTWNJX TK XTZSI KTW TZW UZWUTXJX NS XZHM F \F^ YMFY XJJPX YT
WJHTLSN_J YMJNW INKKJWJSHJX FX FS FJXYMJYNH FI[FSYFLJ�

& KZWYMJW HMFQQJSLJ� \MNHM \J MF[J FQQZIJI YT FQWJFI^� NX YMFY YMNX UWTOJHY NX F XZNYJ
TK HWJFYN[J YTTQX� (WJFYN[J UWTHJXX FSI FWYNXYNH OZILRJSY FII F MNLMQ^ [FWNFSY FSI
NINTX^SHWFYNH INRJSXNTS YT YMJ FQWJFI^ HTRUQJ] UJWHJUYZFQ FSI HTRUZYFYNTSFQ
HMFQQJSLJX� ,N[JS YMJ FRGNLZTZX SFYZWJ TK GTYM YMJ UWTGQJRX GJNSL FIIWJXXJI
FSI YMJ TZYHTRJX� NY NX SJHJXXFW^ YT NSYWTIZHJ F KJ\ HTSXYWFNSYX YT KTHZX YMJ

ߛߜ



UWTOJHYѣX XHTUJ FSI LTFQX�

ߚ�ߚ�ߜ 5WTGQJR (TSXYWFNSYX

޲ݞݗݝ8 ݙުݜݓ9

9MJ WFSLJ TK XTZSIX� GTYM WJFQ FSI UTXXNGQJ� NX NRRJSXJ� JXUJHNFQQ^ \MJS YMJ
GTZSIFWNJX TK RZXNHFQNY^ FSI XJRFSYNH XFQNJSHJ FWJ STY NRUTXJI� .S WJRT[NSL
YMTXJ HTSXYWFNSYX� \J SJJI YT FII TYMJWX YMFY� J[JS NK QTTXJQ^� NIJSYNK^ F XZGXJY
TK YMNX NRRJSXJ ITRFNS YMFY YMJ UWTUTXJI RJYMTIX FWJ NSYJSIJI YT UWFHYNHFQQ^
UWTIZHJ HTRUJQQNSL WJXZQYX \NYM� 9MJ UWNRFW^ \F^ YMFY \J HTSXYWFNS YMJ WFSLJ TK
UTXXNGQJ XTZSIX NX G^ IZWFYNTS� 9MJXJ FWJ STY MFWI HTSXYWFNSYX� GZY WFYMJW XJW[J
FX LZNIJQNSJX KTW ZXJ�

9MJWJ FWJ YMWJJ QTTXJQ^�IJܪSJI WFSLJX KTW XTZSIX NS YMJ 7MJXMRK 7SYRH UWTOJHY�
9MJ 7MJXIV� \MTXJ LTFQ NX YT J]YWFHY GWNJK XTZSIX KWTR QTSL XYWJFRX� J]UJHYX
YT \TWP \NYM XNLSFQX FY QJFXY F KJ\ RNSZYJX NS QJSLYM� 9MNX NX \MJS YMJXJ FZYT�
RFYJI RJYMTIX HFS WJFQQ^ GJLNS YT GJ MJQUKZQ NS FZLRJSYNSL RFSZFQ XJFWHM� 9MJ
XTZSIX TZYUZY KWTR YMJ 7MJXIV XMTZQI NIJFQQ^ GJ GJY\JJS TSJ FSI YJS XJHTSIX
QTSL� GWNJK JSTZLM YMFY JFHM RFPJX F XNRUQJ FJXYMJYNH XYFYJRJSY G^ NYXJQK \NYM�
TZY FHHTRRTIFYNSL YTT RZHM [FWNFYNTS YMJ^ XMTZQI GJ NSIJUJSIJSY� GFXNH GZNQI�
NSL GQTHPX� 9MJXJ FYTRNH XTZSI ZSNYX FHHZRZQFYJ NSYT YMJ X^XYJRѣX ZSIJWQ^NSL
FZINT IFYFGFXJ� FSI KTWR YMJ GFXNX KTW YMJ NSYJWFHYNTSX NS YMJ 3FWIVZEXSV] FSI
7OIXGLTEH HTRUTSJSYX� 9MJ 7OIXGLTEH FQXT FHHJUYX FZINT XPJYHMJX FX LZNIJX
KTW HTRUTXNSL YMJXJ ZSIJWQ^NSL XTZSIX NSYT SJ\ HTQQFLJX� FSI YMJXJ XPJYHMJX
XMTZQI GJ GJY\JJS Y\T FSI YMNWY^ XJHTSIX NS IZWFYNTS� 9MTXJ TS YMJ QT\JW JSI
TK YMNX WFSLJ UWTIZHJ HTRUTXNYJX� IJXNLSJI XTZSI M^GWNIX YMFY� QNPJ YMJ FYTRNH
XTZSI ZSNYX� RFPJ F XNRUQJ FJXYMJYNH XYFYJRJSY� 8PJYHMJX TS YMJ QTSLJW JSI
UWTIZHJ HTQQFLJX� RTWJ FPNS YT HTRUTXNYNTSFQ UWF]NX YMFS XTZSI IJXNLS G^ HTR�
GNSFYNTS�

9MJXJ HTSXYWFNSYX FWJ QFWLJQ^ HTSHJUYZFQ� YMTZLM YMJ^ MF[J GJJS WJNSKTWHJI YMWTZLM
JFWQ^ J]UJWNRJSYFYNTS \MNQJ IJ[JQTUNSL YMJ UWTOJHY� <J \NQQ FQXT INXHZXX JRUNWN�
HFQ QNRNYFYNTSX NS HMFUYJW �ߝ INXHT[JWJI G^ TKKJWNSL INKKJWJSY Y^UJX TK NSUZY FSI FU�
UQ^NSL YMJ UWTOJHYѣX [FWNTZX RJYMTIX� \MNQJ FSFQ^_NSL FSI 
\MJWJ UTXXNGQJ� RJF�
XZWNSL TZYHTRJX�

.S FIINYNTS YT YMJXJ QNRNYFYNTSX KTW YMJ NSUZY FSI RJYMTIX� \J RZXY FQXT HQFWNK^
YMJ LTFQX TK YMJ UWTOJHY� 9MNX MJQUX ZX STY TSQ^ YT LZNIJ YMJ UWTHJXXJX JRUQT^JI�
GZY FQXT YT J[FQZFYJ YMJ VZFQNY^ TK YMJ TZYHTRJX FSI NSYJWFHYNTS� 8NLSNܪHFSYQ^� YMJ

ߜߜ



UWTOJHYѣX LTFQX FWJ FWYNXYNH� FSI NY NX ZSIJWXYTTI YMFY YMJ RJYMTIX IJXNLSJI RF^ GJ
UJWHJUYZFQQ^ XZG�TUYNRFQ� +TW J]FRUQJ� YMJ 7MJXIVѣX LTFQ NX STY YT IJXNLS F RTIJQ
TK FZINYTW^ XFQNJSHJ YMFY RF]NRFQQ^ FLWJJX \NYM ZXJW OZILRJSY� 7FYMJW� YMJ LTFQ
NX YT ZXJ UQFZXNGQJ HTWWJQFYJX TK XFQNJSHJ YT FZLRJSY FSI XHFQJ ZXJW OZILRJSY� FX
\JQQ FX WJIZHJ FSI WJLZQFWN_J YMJ JKKTWY SJJIJI NS FUUQ^NSL NY�

&IINYNTSFQQ^� YMJ UWTOJHY NX NSYJSIJI YT XZUUTWY HWJFYN[J GJMF[NTW WTZLMQ^ NS WJFQ�
YNRJ� 9MNX NX STY YMJ WJFQ�YNRJ TK UJWKTWRFSHJ� \MFY 3NQXXTS ߞ� HFQQX TPE] XMQI�
GZY TK HTRUTXNYNTS TW HIWMKR XMQI� .S RZQYNUQJ HFXJX� YMNX WJVZNWJX ZXNSL FUUWT]�
NRFYJ RJYMTIX� TW J]FHY RJYMTIX \NYM XZGXFRUQJI TW IT\SXFRUQJI IFYF� .S
YMJ HTSYJ]Y TK YMNX UWTOJHY� YMJXJ FUUWT]NRFYNTSX FWJ TKYJS FQXT MJQUKZQ KTW Y\T
WJFXTSX� +NWXY� YMJ^ RFPJ TZW HTRUZYFYNTSX KFXYJW XT FX YT GJYYJW XZUUTWY RTWJ
NSYJWFHYN[J FSI NYJWFYN[J \TWPܫT\X� 8JHTSI� YMJ^ FQQT\ ZX YT RFPJ IJHNXNTSX \NYM
ѧGNLLJW UNHYZWJѧ IFYF WJUWJXJSYFYNTSX� FSI WJܫJHY YMJ [FWNFGNQNY^ TK RFPNSL FWYNXYNH
IJHNXNTSX NS LJSJWFQ�

ߛ�ߚ�ߜ 0J^ (TSYWNGZYNTSX

9MNX UWTOJHY NX IJXNLSJI YT RFPJ F KJ\ PJ^ HTSYWNGZYNTSX�

% WSJX[EVI EVGLMXIGXYVI ERH W]WXIQ JSV WYTTSVXMRK GVIEXMZI [SVO [MXL PEVKI�
I\TERHMRK EYHMS GSPPIGXMSRW�

7MJXMRK 7SYRH NSYJLWFYJX F SZRGJW TK HTRRTS FSI QJXX HTRRTS XTZSI�GFXJI
HTRUZYFYNTSFQ YFXPX NSYT F UFHPFLJ NSHQZINSL F IFYFGFXJ KTW XYTWFLJ FSI WJ�
YWNJ[FQ� J]YJSXN[J FSFQ^XNX FSI XJFWHM KZSHYNTSFQNY^� FSI [FWNTZX IFYF YWFSXKTWRF�
YNTS RJYMTIX� 9MJ WJXZQYNSL XTKY\FWJ X^XYJR NX IJXNLSJI YT \TWP FY J[JW^ QJ[JQ TK
YMJ XTZSI IJXNLS UWTHJXX� FX \JQQ FX FQQT\ FZINT YT GJ JFXNQ^ FIIJI FSI WJYWNJ[JI
YT JSFGQJ \TWPܫT\X NS[TQ[NSL TYMJW YTTQX�

1SHIPW ERHQIXLSHW JSV W[MJXP] ERH ͹I\MFP] WIEVGLMRK� VIPEXMRK� ERH GSQFMRMRK
HMZIVWI WSYRHW�

&X UFWY TK YMJ XTKY\FWJ X^XYJR� F SZRGJW TK HTRUZYFYNTSFQ YJHMSNVZJX FWJ IJ�
[JQTUJI FSI FIFUYJI YT GJ JKKJHYN[J NS YMJ FZINT ITRFNS�

-RXIVJEGIW XLEX I\XIRH ERH EYKQIRX LYQER GVIEXMZI NYHKQIRX [MXLMR XLI HS�
QEMR SJ WSRMG GVIEXMZMX]� ERH IREFPI MX XS WGEPI XS PEVKI EVGLMZIW� VIGSVHMRKW�
HEXEFEWIW�

5WTYTY^UJ ZXJW NSYJWKFHJX FWJ IJXNLSJI KTW JFHM TK YMJ UWTOJHYѣX RFNS RTIZQJX�

ߝߜ



9MJXJ NSYJWKFHJX FNR YT KFHNQNYFYJ FSI GFQFSHJ ZXJW NSUZY� UFWYNFQ FZYTRFYNTS� ZXJW
HWJFYN[J OZILRJSY� FSI JFX^ NYJWFYNTS FSI IJ[JQTURJSY TK YMJ ZXJWѣX WJXTZWHJX
FSI NIJFX�

% [IF�FEWIH IGSW]WXIQ XLEX GSQFMRIW XLIWI MRXS E JSVQEX HITPS]EFPI MR MRHM�
ZMHYEP ERH GSPPIGXMZI TVSNIGX WIXXMRKW�

9MJ XTKY\FWJ X^XYJR FSI RJYMTIX IJXHWNGJI FWJ UFWY TK F HQNJSY�XJW[JW IJXNLS�
9MJ HQNJSY NX F GWT\XJW FUUQNHFYNTS HTSXNXYNSL TK YMJ ZXJW NSYJWKFHJX� 9MJ XJW[JW
NX F \JG FUUQNHFYNTS YMFY \WFUX YMJ ZSIJWQ^NSL XTKY\FWJ UFHPFLJ FSI UWT[NIJX
FS &5. YT NYX XNLSNܪHFSY KZSHYNTSFQNY^� 9TLJYMJW� YMJXJ UWJXJSY FS JHTX^XYJR KTW
XTZSI�GFXJI HWJFYN[J UWTIZHYNTS YMFY HFS GJ ^J]NGQܫ IJUQT^JI NS GTYM UJWXTSFQ
FSI HTQQFGTWFYN[J XJYYNSLX� *]FRUQJX TK JFHM FWJ HTSXNIJWJI NS YMNX YMJXNX�

ߛ�ߜ 8^XYJR 4[JW[NJ\

9MJ 7MJXMRK 7SYRH XTKY\FWJ X^XYJR NX HTRUTXJI TK Y\T QNSPJI XTKY\FWJ UWTOJHYX�
9MJ WXYܪ NX F HTQQJHYNTS TK HTRUZYFYNTSFQ YTTQX FSI RTIJQX� FX \JQQ FX FIINYNTSFQ
NSKWFXYWZHYZWJ YT XZUUTWY YMJXJ� NRUQJRJSYJI FX F 5^YMTS ߜ UFHPFLJ�

9MJ XJHTSI NX F \JG FUUQNHFYNTS� HTSXNXYNSL TK F HQNJSY FSI XJW[JW� 9MJ XJW[JW
FUUQNHFYNTS UWT[NIJX F 7*89 &5. YT YMJ 5^YMTS UFHPFLJѣX KZSHYNTSFQNY^� FSI YMJ
HQNJSY FUUQNHFYNTS HTSYFNSX WJXUTSXN[J ZXJW NSYJWKFHJX KTW NSYJWFHYN[JQ^ UJWKTWRNSL
7MJXMRK 7SYRH YFXPX�

ߚ�ߛ�ߜ WMJXMRKWSYRH 5FHPFLJ

9MJ XNKYNSLXTZSI UFHPFLJ NX \WNYYJS NS 5^YMTS �ߜ HMTXJS FX FS NRUQJRJSYFYNTS
QFSLZFLJ KTW YMJ J]YJSXN[J HTQQJHYNTS TK FZINT FSI IFYF FSFQ^XNX YTTQX F[FNQFGQJ
KTW NY� .Y HTSXNXYX TK KTZW RFNS RTIZQJX� \MNHM FWJ�

Ѭ WMJXMRKWSYRH�GSVI� LJSJWFQ KZSHYNTSFQNY^ YT XZUUTWY FQQ YMJ HTRUTSJSYX� INX�
YWNGZYJI NSYT RZQYNUQJ XZG�RTIZQJX

Ѭ WMJXMRKWSYRH�WMJXIV� YMJ 8NKYJW HQFXX

Ѭ WMJXMRKWSYRH�SFWIVZEXSV]� YMJ *RGJIIJW FSI (TQQJHYTW HQFXXJX

Ѭ WMJXMRKWSYRH�WOIXGLTEH� YMJ &UUWT]NRFYTW HQFXX

ߞߜ



9MJ JQJRJSYX TK YMJ YMWJJ HTRUTSJSY�XUJHNܪH RTIZQJX 
N�J� YMJ 7MJXIV� 3FWIVZE�
XSV]� FSI 7OIXGLTEH� FWJ INXHZXXJI NS IJYFNQ NS QFYJW XJHYNTSX� 9MJ HTWJ RTIZQJ
NRUQJRJSYX F SZRGJW TK KZSHYNTSX FSI HQFXXJX SJJIJI FHWTXX YMJ X^XYJR� FSI
GJQT\ \J JSZRJWFYJ FSI INXHZXX YMJ RTXY XNLSNܪHFSY TK YMJXJ�

9MJWJ FWJ JQJ[JS XZG�RTIZQJX \NYMNS YMJ HTWJ RTIZQJ 
JFHM WJUWJXJSYNSL F 5^YMTS
XTZWHJ ��QJܪ 'JQT\ \J IJXHWNGJ YMJ LJSJWFQ HTSYJSYX TK JFHM RTIZQJ� 8TRJ TK
YMJ JQJRJSYX WJKJWWJI YT GJQT\ \NQQ GJ INXHZXXJI NS RZHM RTWJ IJYFNQ NS YMJ KTQQT\�
NSL XJHYNTS 
ѧ:SIJWQ^NSL 2TIJQXѧ� MJWJ \J OZXY UWT[NIJ FS T[JW[NJ\ YT NQQZXYWFYJ
UFHPFLJ XYWZHYZWJ FSI TWLFSN_FYNTS�

Ѭ WMJXMRKWSYRH�GSVI�EREP]WMW� 8TZSI&SFQ^_JW FSI 'FYHM&SFQ^_JW HQFXXJX� KTW
J]YWFHYNSL FSI YWFSXKTWRNSL FZINT IJXHWNUYTWX� 9MJ 8TZSI&SFQ^_JW HQFXX
IJUJSIX RTXY XNLSNܪHFSYQ^ TS YMJ *XXJSYNF ߝߚ QNGWFW^� F UTUZQFW TUJS�XTZWHJ
YTTQPNY KTW FZINT KJFYZWJ J]YWFHYNTS�

Ѭ WMJXMRKWSYRH�GSVI�EYXLIRXMGEXMSR� 9\T KZSHYNTSX KTW RFSFLNSL ZXJW FH�
HTZSYX NS YMJ XNKYNSLXTZSI X^XYJR�

Ѭ WMJXMRKWSYRH�GSVI�GPEWWM͸GEXMSR� 8TZSI HQFXXNܪHFYNTS YTTQ� KTW HFYJLTWN_�
NSL XTZSIX GFXJI TS YMJNW RTXY XFQNJSY FXUJHYX�

Ѭ WMJXMRKWSYRH�GSVI�HEXEWIX� :YNQNYNJX KTW LJSJWFYNSL X^SYMJYNH IFYFXJYX YT
YJXY UFHPFLJ KZSHYNTSFQNY^ \NYM�

Ѭ WMJXMRKWSYRH�GSVI�HF� +ZSHYNTSX KTW RFSFLNSL YMJ UFHPFLJѣX IFYFGFXJ� FSI
KTW FIINSL NSKTWRFYNTS YT NY�

Ѭ WMJXMRKWSYRH�GSVI�JIEXYVIMQTSVXERGI� (QFXX KTW HTRUZYNSL F KJ\ MNLM�QJ[JQ
KJFYZWJX KWTR J]YWFHYJI IJXHWNUYTWX� IJXNLSJI KTW ZXJ NS YMNX UWTOJHY�

Ѭ WMJXMRKWSYRH�GSVI�PSEHIV� (QFXX KTW QTFINSL FZINT QJXܪ NSYT 3ZR5^ FWWF^X�

Ѭ WMJXMRKWSYRH�GSVI�QEXL� & KJ\ ZXJKZQ RFYMJRFYNHFQ ZYNQNY^ KZSHYNTSX�

Ѭ WMJXMRKWSYRH�GSVI�UYIV]� & SZRGJW TK KZSHYNTSX KTW GZNQINSL VZJWNJX YT YMJ
IFYFGFXJ�

Ѭ WMJXMRKWSYRH�GSVI�WGLIQE� (QFXXJX FSI HZXYTR Y^UJX YMFY IJܪSJ YMJ XYWZH�
YZWJ TK YMJ IFYFGFXJ� FSI YMJ RJYMTIX KTW NSYJWFHYNTS GJY\JJS 5^YMTS TG�

�ߜ



OJHYX FSI IFYFGFXJ JSYWNJX�

Ѭ WMJXMRKWSYRH�GSVI�[VMXIV� (QFXX KTW \WNYNSL 3ZR5^ FWWF^X YT FZINT �QJXܪ

ߛ�ߛ�ߜ <JG &UUQNHFYNTS

ݚުݖݚ8ު

9MJ 7MJXMRK 7SYRH XJW[JW NX NRUQJRJSYJI� FQXT NS 5^YMTS �ߜ FX F +QFXP FUUQNHFYNTS
FSI F XJW[NHJ QF^JW YMFY UWT[NIJX JFX^ FHHJXX YT YMJ XNKYNSLXTZSI UFHPFLJ� .Y
NSHQZIJX Y\T RTIZQJX�

Ѭ IRHTSMRXW� (TSYFNSX YMJ +QFXP FUUQNHFYNTS� FSI NRUQJRJSYX F SZRGJW TK
&5. JSIUTNSYX KTW RFPNSL WJVZJXYX�

Ѭ WIVZMGI� .RUQJRJSYX F XJW[NHJ QF^JW YMFY \WFUX YMJ XNKYNSLXTZSI UFHPFLJѣX
KZSHYNTSFQNY^� IJHTZUQNSL NY KWTR YMJ +QFXP FUUQNHFYNTS�

ݘݞުݣݠ)

9MJ HQNJSY FUUQNHFYNTS NX NRUQJRJSYJI FX F 7JFHY�OX FUU� NS /F[F8HWNUY \NYM YMJ
/8= J]YJSXNTS� .Y HTSXNXYX TK F SZRGJW TK HTRUTSJSYX� \WNYYJS FX KZSHYNTSX� FSI
XZUUTWYNSL ZYNQNY^ HQFXXJX�

9MJ FUUQNHFYNTS FQXT ZXJX 7JIZ] YT RTIJQ XTRJ TK YMJ FUUQNHFYNTS XYFYJ NSYT KTZW
XYTWJX� XNRNQFW YT YMJ XYWZHYZWJ TK YMJ XNKYNSLXTZSI 5^YMTS UFHPFLJ� TSJ LJSJWFQ
XYTWJ� FSI YMWJJ XUJHNܪHFQQ^ KTW YMJ 7MJXIV� 3FWIVZEXSV]� FSI 7OIXGLTEH�

'JQT\ FWJ F QNXY TK LJSJWFQ HTRUTSJSYX� \NYM YTTQ�XUJHNܪH HTRUTSJSYX INXHZXXJI
QFYJW NS JFHM YTTQѣX XJHYNTSX�

Ѭ 1EMR� -FSIQJX WTZYNSL YT QTLNS� XNKYJW� TGXJW[FYTW^� FSI XPJYHMUFI UFLJX�

Ѭ 0SKMR� -FSIQJX ZXJW FZYMJSYNHFYNTS�

Ѭ ,IEHIV� 8MT\S FY YMJ YTU� UFXXJI YT XNKYJW� TGXJW[FYTW^� FSI XPJYHMUFI
GFXJ HTRUTSJSYX KTW KZWYMJW HZXYTRN_FYNTS FSI WJSIJWNSL�

ߟߜ



Ѭ ,SQI� )NXUQF^X \JQHTRJ RJXXFLJ YT FS FZYMJSYNHFYJI ZXJW�

Ѭ YXMPW�

̸ %GXMZEXMSR4EXXIVR� HQFXX YMFY ѦFHYN[FYJXѧ XTZSIX NS YMJ 4GXJW[FYTW^
&5.(QNJSY� HQFXX KTW RFPNSL WJVZJXYX YT YMJ GFHPJSI�

̸ HEXE6IXVMIZIVW� KZSHYNTSX KTW LJYYNSL [FQZJX KWTR WJIZ] XYTWJ�

̸ IZIRX,ERHPIVW� HZXYTR KZSHYNTSX KTW MFSIQNSL ZXJW NSYJWKFHJ J[JSYX�

̸ %YHMS7EQTPIV� HQFXX YT UQF^ FZINT QJXܪ KWTR IFYFGFXJ�

̸ WX]PIW� HTSYFNSX XY^QJI HTRUTSJSYX�

̸ 8VII� HQFXX FHYX FX F \WFUUJW FWTZSI 7'ZXM� NRUQJRJSYNSL [NXZFQN_F�
YNTS KJFYZWJX KTW YMJ 4GXJW[FYTW^�

̸ YWI1SYWI)ZIRXW� F ZYNQNY^ YT YWFHP RTZXJ FHYNTSX� RT[JRJSYX ;FQZJ�
[FWNTZX KZSHYNTSX YT YWFSXKTWR IFYF�

ߜ�ߜ :SIJWQ^NSL 2TIJQX

9MNX XJHYNTS IJYFNQX YMJ ZSIJWQ^NSL YTTQX� RTIJQX� FQLTWNYMRX� FSI RJYMTIX YMFY
FWJ XMFWJI FHWTXX INKKJWJSY UFWYX TK YMJ XNKYNSLXTZSI UFHPFLJ FSI YMJ \JG FUUQN�
HFYNTS�

ߚ�ߜ�ߜ &ZINT &SFQ^XNX

9MJ 8TZSI&SFQ^_JW HQFXX J]YWFHYX F SZRGJW TK YNRJ�[FW^NSL KJFYZWJX FSI XZR�
RFW^ XYFYNXYNHX KWTR FS FZINT XNLSFQ� 9MJXJ KJFYZWJX� FQTSL \NYM GWNJK IJXHWNU�
YNTSX� FWJ QNXYJI GJQT\ LWTZUJI G^ YNRJ�WJXTQZYNTS�

�ߜ



ުݜݝݠުݖݞ*

9MJ JS[JQTUJ HTRUZYFYNTS WXYܪ ZXJX *XXJSYNFѣX *S[JQTUJ FQLTWNYMR� \MNHM WJHYN�
JXܪ YMJ XNLSFQ FSI FUUQNJX F QT\�UFXX �QYJWܪ FSI YMJS WJXFRUQJX NY YT 
G^ IJKFZQY�
�_-ࢩߚߛ

ݞݣ޵ݟݝ(�ݓ޳ݞުݗݛުݚ+ ݙݚݝݘݜݣݚ޳ݙު(

2FS^ TK YMJXJ IJXHWNUYTWX WJQ^ TS WJUWJXJSYFYNTSX TK YMJ XNLSFQ YMFY \J IT STY
XYTWJ TW ZXJ KZWYMJW IT\SXYWJFR� GZY HTRUZYJ FX NSYJWRJINFYJ KJFYZWJX 
RFL�
SNYZIJ XUJHYWZR� KTW J]FRUQJ�� 9MJ 8TZSI&SFQ^_JW HQFXX J]YWFHYX YMJXJ KWFRJ�
G^�KWFRJ� G^ IJKFZQY \NYM F KWFRJ XN_J TK �ߝࢩߛ XFRUQJX FSI F MTU XN_J TK ߛߚߞ
XFRUQJX� WJXZQYNSL NS FS JKKJHYN[J XFRUQNSL WFYJ TK 44100

512 ≈ 86Hz 
NK YMJ FZINT
XNLSFQѣX XFRUQJ WFYJ NX ��_-ࢩࢩߚߝߝ

Ѭ 4MXGL

̸ >.3 ߝߛ FQLTWNYMR� \NYM GTZSIX FY _-ࢩࢩߛ FSI _-ࢩࢩߛߚ 
FSI YMJ JXYNRF�
YNTSѣX HTSܪIJSHJ��

̸ 2*14).& ߝߟ FQLTWNYMR� \NYM GTZSIX FY _-ࢩࢩߛ FSI _-ࢩࢩߛߚ 
FSI YMJ
JXYNRFYNTSѣX HTSܪIJSHJ�� 9MNX NX HTRUZYJI FX FS FQYJWSFYN[J YT >.3
YMFY KTHZXJX TS UWJITRNSFSY RJQTI^ J]YWFHYNTS�

̸ +NQYJWJI UNYHM ZXNSL *XXJSYNFѣX 5NYHM+NQYJW FQLTWNYMR� HTRUZYJI KWTR
>.3ѣX TZYUZY 
F HMZSP\NXJ FQLTWNYMR YMFY WJRT[JX ZSIJW�HTSܪIJSY HMZSPX
FSI ZSJ]UJHYJI OZRUX��

Ѭ 1*''� ߜߚ HTJKܪHNJSYX� *XXJSYNFѣX IJKFZQY UFWFRJYJWX HTWWJXUTSI YT YMJ
UTUZQFW ࢩߝ'+�))+2 ߚߜ NRUQJRJSYFYNTS�

Ѭ ,EVQSRMG 4MXGL 'PEWW 4VS͸PI �SV 'LVSQEА
� 9MJ XUJHYWFQ NSYJSXNYNJX TK
JFHM TK YMJ ߛߚ UNYHM HQFXXJX NS Y\JQ[J�YTSJ JVZFQ YJRUJWFRJSY�

Ѭ 7TIGXVEP 'IRXVSMH� (JSYWTNI TK YMJ RFLSNYZIJ XUJHYWZR� XHFQJI YT SampleRate
2 �

Ѭ 4MXGL 7EPMIRGI� +JFYZWJ NSINHFYNSL ѧUNYHMSJXXѧ TK YMJ XNLSFQ 
KWTR _-ࢩࢩߛ YT
��_-ࢩࢩߛߚ GFXJI TS FZYTHTWWJQFYNTS KZSHYNTS�

ߣߜ



Ѭ 7TIGXVEP *PY\� *ZHQNIJFS INXYFSHJ GJY\JJS HTSXJHZYN[J KWFRJX TK RFLSN�
YZIJ XUJHYWZR�

Ѭ 7TIGXVEP 6SPPSJJ� �YMߞ UJWHJSYNQJ KWJVZJSH^ TK YMJ JSJWL^ NS YMJ RFLSNYZIJ
XUJHYWZR 
N�J� FGT[J \MNHM ߞߚ UJWHJSY TK YMJ XUJHYWZRѣX JSJWL^ NX��

Ѭ 7TIGXVEP )RXVST]� 8MFSSTS JSYWTU^ TK YMJ RFLSNYZIJ XUJHYWZR 
QT\JW JS�
YWTU^ NSINHFYJX RTWJ ѧUJFPNSJXXѧ NS YMJ INXYWNGZYNTS��

Ѭ 7TIGXVEP 7TVIEH� 7OI[RIWW� /YVXSWMW� 9MJXJ RJFXZWJX HMFWFHYJWN_J YMJ
XMFUJ TK YMJ XUJHYWFQ JSJWL^ INXYWNGZYNTS� FQQ HTRUZYJI \NYM *XXJSYNFѣX )NX�
YWNGZYNTS8MFUJ FQLTWNYMR�

Ѭ 7TIGXVEP 'SRXVEWX� 2JFXZWJ TK HTSYWFXY NS JFHM TK XN] XZG�GFSIX� G^ HMFW�
FHYJWN_NSL YMJ INXYWNGZYNTS XMFUJ NS JFHM TSJ�

Ѭ (MWWSRERGI� & RJFXZWJ TK XJSXTW^ INXXTSFSHJ� GFXJI TS F UJWHJUYZFQ
RTIJQ�

Ѭ -RLEVQSRMGMX]� 9MJ IN[JWLJSHJ TK YMJ UJFPX NS YMJ XUJHYWZR KWTR YMJ SJFW�
JXY NSYJLJW RZQYNUQJX TK YMJ JXYNRFYJI KZSIFRJSYFQ KWJVZJSH^�

Ѭ 8VMWXMQYPYW� 9MWJJ SZRGJWX YMFY HMFWFHYJWN_J YMJ GFQFSHJ TK MFWRTSNHX NS
F LN[JS XUJHYWZR�

ݤݙݣ,,;

9MJ UTUZQFW ;,,NXM RTIJQ KTW FZINT HQFXXNܪHFYNTS� YWFNSJI TS &ZINT8JY� NX TKYJS
ZXJI YT UWTIZHJ HTRUFHY� XJRFSYNHFQQ^ ZXJKZQ WJUWJXJSYFYNTSX TK FZINT XNLSFQX�
9MJ 8TZSI&SFQ^_JW HQFXX FQXT ZXJX YMJ UWJ�YWFNSJI ;,,NXM RTIJQ YT UWTIZHJ �ߛߚ�
INRJSXNTSFQ JRGJIINSLX FY FWTZSI �_-ߚ <J TUY STY YT ZXJ YMJXJ KJFYZWJX KTW
RTXY IT\SXYWJFR YFXPX NS YMNX UWTOJHY� YMTZLM YMJ 7MJXIVѣX NRUQJRJSYFYNTS NS�
HQZIJX XTRJ RJYMTIX YMFY ZXJ YMJR� FX FS NSNYNFQ FYYJRUY� 9MJ^ IT� MT\J[JW�
WJRFNS F[FNQFGQJ YT YFXPX YMFY IJUJSI TS YMJ 8TZSI&SFQ^_JW�

ࢩߝ



ݓݚ޵ݟݟݗ8 ݙ޳ݣݘݙݣݘ޵ݘ8

9MJ RFNS XZRRFW^ XYFYNXYNHX HTRUZYJI FWJ YMJ RJFS FSI [FWNFSHJ FQTSL YMJ
YNRJ�F]NX KTW JFHM KJFYZWJ IJXHWNGJI ZSIJW ѧ+WJVZJSH^�)TRFNS )JXHWNUYTWXѧ� <J
FQXT XYTWJ F JI�QJSLYM[ܪ [JWXNTS TK YMJ XNLSFQ JS[JQTUJ� ߛߚ XFRUQJX QTSL� G^ NS�
YJWUTQFYNTS YT FHY FX F HTRUFHY XMFUJ WJUWJXJSYFYNTS KTW JFX^ XYTWFLJ� WJYWNJ[FQ�
FSI HTRUFWNXTS�

&IINYNTSFQQ^� KTW XYTWFLJ NS YMJ IFYFGFXJ� \J JXYNRFYJ F UWJITRNSFSY 2.). UNYHM
STYJ SZRGJW� 9T IT YMNX� \J WXYܪ YWFSXKTWR YMJ KWJVZJSH^ [JHYTW HTRUZYJI G^
YMJ 2*14).& FQLTWNYMR YT YMJ FUUWTUWNFYJ XHFQJ� QYJWܪ TZY YMTXJ \NYM F HTSܪIJSHJ
[FQZJ ci GJQT\ YMJ RJFS µc� FSI YMJS YFPJ YMJ RJINFS [FQZJ�

p = med

{
69 + log2(

fi
440

) ∀i ∈ {0, . . . , N − 1} : ci > µc

}

�ߚ�ߜ

9MNX KJFYZWJ RF^ STY GJ ZXJKZQ NS RFS^ HFXJX� FSI NS KFHY XJ[JWFQ KJFYZWJX WJQFY�
NSL YT UNYHM RF^ GJ ZSMJQUKZQ NS UWTHJXXNSL FSI J[FQZFYNSL XTZSIX YMFY QFHP F
HQJFW UNYHM� <J SJJI XTRJ \F^ YT ZSIJWXYFSI \MJYMJW YMJ UNYHM TK F XTZSI� FX
JXYNRFYJI G^ FQLTWNYMRX \J ZXJ� NX F WJQJ[FSY IJXHWNUYTW KTW F LN[JS XTZSI�

9MJ UNYHM XFQNJSHJ KZSHYNTS IJXHWNGJI UWJ[NTZXQ^ \FX KTZSI� G^ YWNFQ�FSI�JWWTW� STY
YT GJ NSINHFYN[J TK YMJ FZYMTWѣX UJWHJUYZFQ J[FQZFYNTS TK ѧUNYHMSJXXѧ NS F HTQQJH�
YNTS TK XTZSIX HMTXJS FX YJXY HFSINIFYJX� 9T LJSJWFQN_J 
FSI HTRUQNHFYJ� YMNX
KZWYMJW� \J WJ[NJ\ XTRJ XNRUQJ JSLNSJJWJI XZRRFW^ KJFYZWJX YMFY UWTIZHJ NR�
UTWYFSHJ XHTWJX KTW YMJ KJFYZWJ HFYJLTWNJX TK UNYHM� MFWRTS^� YNRGWJ� FSI XNLSFQ
JS[JQTUJ�

ߛ�ߜ�ߜ 9*25 2TIJQ� +JFYZWJ 8JQJHYNTS FSI (QFXXNܪHFYNTS

+TW YMJ UZWUTXJX TK YMNX UWTOJHY� YMJWJ FWJ KTZW UJWHJUYZFQ FXUJHYX TK F XTZSI \J
J[FQZFYJ YT JXYNRFYJ YMJNW NRUTWYFSHJ� 9MJXJ� FQTSL \NYM RJYMTIX KTW HTRUZY�
NSL NRUTWYFSHJ XHTWJX� FWJ GJQT\� 9MJ RJYMTIX IJXHWNGJI FWJ IJWN[JI QFWLJQ^ G^
YWNFQ FSI JWWTW� ZXNSL F XRFQQ IFYFXJY \NYM JQJRJSYX XJQJHYJI YT WJUWJXJSY IN[JWXJ
UTXNYNTSX TS YMJXJ F]JX G^ QNXYJSNSL�

Ѭ 4MXGL� 9MJ UNYHM NRUTWYFSHJ XHTWJ NX HTRUZYJI G^ RJFXZWNSL YMJ UTWYNTS

∈ [0, 1]� TK QYJWJIܪ UNYHM [FQZJX YMFY FWJ STS�_JWT�

ߚߝ



Ѭ ,EVQSR]� 9MJ MFWRTS^ NRUTWYFSHJ XHTWJ NX GFXJI TS YMJ JSYWTU^ H TK YMJ
YNRJ�F[JWFLJI HMWTRF [JHYTW Ch� (1 − H(Ch)

3 ) ∗ (1 − P ) \MJWJ P IJSTYJX
YMJ UNYHM NRUTWYFSHJ XHTWJ�

Ѭ 8MQFVI� 9MJ YNRGWJ NRUTWYFSHJ XHTWJ NX
(
(σ2

C ∗ (C2 )
2) + ( µS

3×107 )
)
∗ (1 − 4)

\MJWJ σ2
C WJUWJXJSYX YMJ [FWNFSHJ TK YMJ XUJHYWFQ HJSYWTNI� µS WJUWJXJSYX

YMJ RJFS XUJHYWFQ XUWJFI� FSI 4 IJSTYJX YMJ UNYHM NRUTWYFSHJ XHTWJ�

Ѭ )RZIPSTI� 9MJ JS[JQTUJ NRUTWYFSHJ XHTWJ NX LN[JS G^
µ̃3 + µ̃4

40
� \MJWJ µ̃3

FSI µ̃4 WJXUJHYN[JQ^ IJSTYJ YMJ XPJ\ FSI PZWYTXNX TK YMJ STWRFQN_JI JS[J�
QTUJ� 9MJ TZYUZY NX HQNUUJI YT [0, 1]�

9MJ 9*25 RTIJQ WJKJWX YT F XNRUQJ Y^UTQTL^ TK XTZSIX� IJXNLSJI KTW YMJ 7MJXMRK
7SYRH UWTOJHY� 9MJXJ GFXNH Y^UJX FWJ QNXYJI MJWJ� FQTSL \NYM KJFYZWJX XJQJHYJI
RFSZFQQ^ KTW JFHM Y^UJ�

Ѭ 8MQFVI�'IRXVMG 7SYRHW� 2+((� 8UJHYWFQ (JSYWTNI� 8UJHYWFQ 7TQQTKK� 8UJH�
YWFQ +QZ]� 8UJHYWFQ *SYWTU^� 8UJHYWFQ 8UWJFI� 8UJHYWFQ 8PJ\SJXX� 8UJHYWFQ
0ZWYTXNX� .SMFWRTSNHNY^� )NXXTSFSHJ�

Ѭ )RZIPSTI�'IRXVMG 7SYRHW� *S[JQTUJ� 8UJHYWFQ (JSYWTNI� 8UJHYWFQ 7TQQTKK�
8UJHYWFQ *SYWTU^

Ѭ 1SRSTLSRMG4MXGL�'IRXVMG 7SYRHW� 5NYHM (TWWJHYJI� 5NYHM (TSܪIJSHJ� 5NYHM
8FQNJSHJ� (MWTRF� 2+((

Ѭ 4SP]TLSRMG4MXGL�'IRXVMG 7SYRHW� (MWTRF� 2+((� 8UJHYWFQ (JSYWTNI� 8UJH�
YWFQ 8UWJFI

3TYJ YMFY YMJXJ FWJ STY NSYJSIJI YT GJ RZYZFQQ^�J]HQZXN[J HFYJLTWNJX� <J MF[J
LJSJWFYJI F XRFQQ IFYFXJY TK F QNYYQJ GJQT\ ࢩࢩߞ XTZSIX G^ QFGJQNSL JFHM TSJ FX
GJQTSLNSL YT TSJ TW RTWJ TK YMJXJ KTZW HFYJLTWNJX�

<NYM YMJ KJFYZWJ NRUTWYFSHJ XHTWJX FX NSUZYX� FSI YMJXJ KTZW HQFXXJX FX QFGJQX�
\J HFS KTWRZQFYJ F RZQYN�QFGJQ HQFXXNܪHFYNTS YFXP� 9MJ HQFXXNܪJW YWFNSJI FX UFWY
TK YMNX UWTOJHY NX F HTQQJHYNTS TK QNSJFW 8ZUUTWY ;JHYTW 2FHMNSJX 
8;2X�� YMWTZLM
XHNPNY�QJFWSѣX 1YPXM3YXTYX'PEWWM͸IV NSYJWKFHJ� &QYMTZLM YMNX HQFXXNܪJW NX STY HZW�
WJSYQ^ ZXJI NS IT\SXYWJFR YFXPX� NY XJYX YMJ XYFLJ KTW KZYZWJ 9*25�GFXJI IJHNXNTS�

ߛߝ



RFPNSL NS FIINYNTS YT YMJ RJYMTIX YMFY FQWJFI^ ZXJ NRUTWYFSHJ XHTWJX YT HTR�
UZYJ KJFYZWJ \JNLMYX�

ߜ�ߜ�ߜ )FYF 2TIJQ

9MJ IFYF RTIJQ KTW 7MJXMRK 7SYRH HFS GJ WJIZHJI YT Y\T HFYJLTWNJX� ZXJW IFYF�
FSI XTZSI IFYF� .RUQJRJSYJI NS 5TXYLWJ861� YMJ IFYFGFXJ XHMJRF NX RTWJ HTR�
UQJ] NS XYWZHYZWJ� GZY FQXT RTWJ JFXNQ^ NSYJWUWJYFGQJ FSI JKܪHNJSYQ^ VZJW^FGQJ� 9MJ
Y\T UWJITRNSFSY IFYF TGOJHY HFYJLTWNJX FWJ INXYWNGZYJI NSYT YFGQJX FSI HTQZRSX
YMWTZLM STWRFQN_FYNTS� WJQFYNTS� FSI [JWYNHFQ UFWYNYNTSNSL� 9MJ RFNS IFYFGFXJ YF�
GQJX� \NYM LJSJWFQ IJXHWNUYNTSX� FWJ QNXYJI MJWJ�

Ѭ EYHMS� 2FNS YFGQJ KTW XTZSIX�

Ѭ EYHMSCIQFIHHMRKW� 9FGQJ KTW (ߛ JRGJIINSLX HTRUZYJI KWTR KJFYZWJ XZR�
RFWNJX TK XTZSIX�

Ѭ EYHMSCJIEXYVIW� 9FGQJ KTW XYTWNSL HTRUZYJI FZINT KJFYZWJX�

Ѭ EYHMSCGSPPIGXMSRW� 9FGQJ KTW FZINT HTQQJHYNTSX�

Ѭ PSRKCEYHMS� 5JW�ZXJW YFGQJ KTW 8NKYJW XTZWHJ FZINT FSI KJFYZWJX�

Ѭ YWIVW� 9FGQJ KTW ZXJW FHHTZSYX�

ߝ�ߜ�ߜ <JG &5.

1NXYJI GJQT\ FWJ YMJ \JG &5. JSIUTNSYX� YT \MNHM WJVZJXYX KWTR F HQNJSY FUUQNHF�
YNTS HFS GJ RFIJ� FX \JQQ FX GWNJK IJXHWNUYNTSX TK \MFY YMJ^ FWJ ZXJI KTW�

Ѭ �PSKMR� :XJW FZYMJSYNHFYNTS 
KWTR KTWR��

Ѭ �WSYRHW� 1NXY TK FQQ XTZSIX�

Ѭ �YTPSEH� :UQTFI F SJ\ XTZSI�

Ѭ �WSYRH� MRX�MH"� ,JY XTZSI G^ .)�

Ѭ �YTPSEH� MRX�MH"� )NWJHYQ^ ZUQTFI F XTZSI�

Ѭ �WMJXIV�WIX� 8JY 8NKYJW XTZWHJ QJܪ KTW ZXJW�

ߜߝ



*MKYVI ���� 8LI QEMR HEXEFEWI XEFPIW [MXL XLIMV QEMR ͸IPHW�

Ѭ �WMJXIV�GLIGO� (MJHP NK 8NKYJW XTZWHJ QJܪ NX FQWJFI^ YMJ LN[JS QJܪ 
G^ �QJܪ
SFRJ��

Ѭ �EYHMS� WXVMRK�͸PIREQI"� ,JY XTZSI G^ �QJSFRJܪ XZUUTWYNSL UFWYNFQ HTS�
YJSY WJVZJXYX�

Ѭ �[EZIJSVQ� WXVMRK�YWIVREQI"� ,JY \F[JKTWR GNSFW^ IFYF KTW ZXJWѣX 8NKYJW
XTZWHJ�

Ѭ �WMJXIV�UYIV]� WXVMRK�QIXLSH" 6ZJW^ 8NKYJW ZXNSL JNYMJW JS[JQTUJ�GFXJI TW
KJFYZWJ�GFXJI RJYMTI�

Ѭ �WMJXIV�EYXS� WXVMRK�QIXLSH" &ZYTRFYNHFQQ^ LJY 8NKYJW WJXZQYX ZXNSL JNYMJW
JS[JQTUJ�GFXJI TW KJFYZWJ�GFXJI RJYMTI�

Ѭ �WMJXIV�WXSVI� 8YTWJ F LN[JS XJLRJSY TK YMJ 8NKYJW XTZWHJ FX FS NSIJUJSIJSY
XTZSI� &QXT FIIX NY YT YMJ IFYFGFXJ�

Ѭ �SFWIVZEXSV]�RYQWSYRHW� ,JY SZRGJW TK XTZSIX�

Ѭ �SFWIVZEXSV]�IQFIHHMRKW� ,JY QNXY TK FQQ XTZSI JRGJIINSLX 
(ߛ UTNSYX��

ߝߝ



Ѭ �SFWIVZEXSV]�GSPPIGX� WXVMRK�QIXLSH"� (TQQJHY XTZSIX GFXJI TS YMJ LN[JS
RJYMTI FSI WJKJWJSHJ XTZSI�

Ѭ �SFWIVZEXSV]�WXSVI� 8YTWJ XTZSI HTQQJHYNTS NS YMJ IFYFGFXJ

Ѭ �WOIXGLTEH�ETTVS\MQEXI� WXVMRK�QIXLSH"� *[FQZFYJ F ZXJWѣX XPJYHM FSI
LJY YMJ WJXZQY�

*MKYVI ���� 7MJXMRK 7SYRH̽W GPMIRX�WIVZIV QSHIP�

ߝ�ߜ 9MJ 8NKYJW

9MJ LTFQ TK YMJ 7MJXIV RTIZQJ NX YT XJFWHM QTSL FZINT QJXܪ KTW NSYJWJXYNSL XJLRJSYX
FSI WJYWNJ[J YMJXJ� NS F \F^ YMFY XZUUQJRJSYX RFSZFQ ZXJW J]UQTWFYNTS� .Y HTSXNXYX
TK XTRJ HTRUZYFYNTSFQ YTTQX� FX \JQQ FX F ZXJW NSYJWKFHJ YMFY FQQT\X NSYJWFHYNTS
\NYM YMJ X^XYJR�

9MJ 7MJXIVѣX XJFWHM RJYMTIX FWJ IJYFNQJI QFYJW NS YMNX XJHYNTS� NS Y\T HFYJLTWNJX�
YMJ WXYܪ IJFQX \NYM YMTXJ RJYMTIX YMFY TUJWFYJ INWJHYQ^ TS YMJ XNLSFQ TK YMJ XTZWHJ�
\NYMTZY SJJINSL F WJKJWJSHJ 
FZYTRFYNH RJYMTIX�� 9MJ XJHTSI IJFQX \NYM YMTXJ
YMFY IJUJSI TS YMJ ZXJW XZUUQ^NSL F VZJW^ XTZSI� \MNHM HFS GJ ITSJ JNYMJW G^ F

ߞߝ



ZXJW�QTHFYJI XJLRJSY TK YMJ QTSL FZINT QJܪ GJNSL XJFWHMJI 
MJSHJKTWYM WJKJWWJI
YT FX YMJ XTZWHJ�� TW FS J]YJWSFQ XTZSI 
VZJW^�GFXJI RJYMTIX��

ߚ�ߝ�ߜ 5WTLWFR 8YWZHYZWJ

*FHM TK YMJ YMWJJ UWTOJHY HTRUTSJSYX 
YMJ 7MJXIV� YMJ 3FWIVZEXSV]� FSI YMJ 7OIXGL�
TEH� NSHQZIJ XTKY\FWJ JQJRJSYX GTYM NS YMJ XNKYNSLXTZSI UFHPFLJ� FX \JQQ FX NS
YMJ \JG FUUQNHFYNTS� 'JQT\ NX FS T[JW[NJ\ TK YMTXJ YMFY HTRUWNXJ YMJ 7MJXIV NS
GTYM�

Ѭ XNKYNSLXTZSI 5FHPFLJ

̸ 7MJXIV� (QFXX YMFY MFSIQJX FQQ 8NKYJW KZSHYNTSFQNY^� &SFQ^_JX XTZWHJX
FSI VZJWNJX 
\NYM 8TZSI&SFQ^_JW�� SIXܪ XJLRJSYX FZYTRFYNHFQQ^ TW G^
VZJW^� FSI UWTIZHJX TZYUZY YMFY HFS GJ XJSY YT YMJ HQNJSY� TW INWJHYQ^
ZXJI YT WJYWNJ[J XJLRJSYX�

Ѭ <JG &UUQNHFYNTS

̸ 7MJXIV� (TRUTSJSY YMFY \WFUX ''(ѣX 5JFPX�OX QNGWFW^ ߣߛ FSI MFSIQJX
YMJ [NXZFQN_FYNTS FSI NSYJWFHYNTS KTW YMJ RFNS IZFQ \F[JKTWR INXUQF^
G^ FIINSL HZXYTR J[JSY MFSIQJWX� IFYF XYTWJ RJYMTIX� FSI RTWJ�

̸ 7MJXIV&SXXSQ� (TRUTSJSY YMFY MTQIX YMJ GTYYTR UFWY TK YMJ 8NKYJW
RTIZQJ� RFNSQ^ YMJ ZXJW HTSYWTQX�

̸ ;EZIJSVQ� (TRUTSJSY KTW IWF\NSL YFWLJY FZINT \F[JKTWRX�

ߛ�ߝ�ߜ &ZYTRFYNH 2JYMTIX

9MJWJ FWJ Y\T INXYNSHY YJHMSNVZJX ZXJI KTW FZYTRFYNHFQQ^ SINSLܪ XFQNJSY XJLRJSYX�
NS YMJ 7MJXIV� 9MJ WXYܪ WJQNJX TS YMJ FZINT XNLSFQ JS[JQTUJ 
HTRUZYJI FX IJXHWNGJI
JFWQNJW�� FSI YMJ XJHTSI ZXJX F HTRGNSFYNTS TK XJ[JWFQ TYMJW KJFYZWJX�

�ߝ



ުݜݝݠުݖݞ*

-JWJ \J WJ[NJ\ 8UWJFI 1THFQQ^�&IOZXYJI 2F]NRF 8JFWHM 
81&28�� F HTRUZYF�
YNTSFQQ^ XNRUQJ FSI KFXY FQLTWNYMR IJXNLSJI KTW YMNX UWTOJHY� FSI RTIJQJI TS RFS�
ZFQ \F[JKTWR�GFXJI XJFWHM� .SYZNYN[JQ^� \J \NXM YT XJQJHY YMJ QFWLJXY UJFPX NS
YMJ XNLSFQ JS[JQTUJ YMFY FWJ FY QJFXY XTRJ INXYFSHJ FUFWY� FSI YMJS QTHFQQ^ SIܪ
HMFSLJ�UTNSYX NS JNYMJW INWJHYNTS FWTZSI YMJXJ YT KTWR XJLRJSYX YT WJYWNJ[J�

9MJ NSUZY UFWFRJYJWX FWJ�

Ѭ n� SZRGJW TK XJLRJSYX YT �SIܪ

Ѭ s� YMJ XUWJFI KFHYTW�

Ѭ w� YMJ \NSIT\ QJSLYM�

Ѭ d� YMJ IZWFYNTS XHFQJ�

9MJ WXYܪ UFWY TK YMJ FQLTWNYMR IJFQX \NYM XJQJHYNSL n JS[JQTUJ NSINHJX� 3�'� ∆
GJQT\ IJSTYJX YMJ 
WXYܪ TWIJW� SNYJܪ KTW\FWI INKKJWJSHJ�

%PKSVMXLQ Ѓ 8UWJFI 1THFQQ^�&IOZXYJI 2F]NRF 8JFWHM 
5FWY �ߚ
6IUYMVI� n > 0 FSI 0 ≤ s ≤ 1
)RWYVI� min(∆sorted(selection)) ≥ mdist

indices← argsort(−envelope)
selection← {indices0}
mdist← len(envelope)÷ n

s
JSV EPP idx ∈ {indices1, indices2, . . .b HS
MJmin{|idx− s| ∀s ∈ selection} ≥ mdist XLIR

selection← selection ∪ {idx}
IRH MJ
MJ |selection| ≥ n XLIR
FVIEO

IRH MJ
IRH JSV

9MJ XJHTSI UFWY IJFQX \NYM FIOZXYNSL YMJ NSINHJX NS GTYM INWJHYNTSX� YT QTHFQ RF]�
NRF TK YMJ JS[JQTUJѣX INKKJWJSHJ LN[JS YMJ w FSI d UFWFRJYJWX� audio GJQT\ WJU�
WJXJSYX YMJ TWNLNSFQ FZINT� KWTR \MNHM YMJ JS[JQTUJ NX HTRUZYJI� 3TYJ YMFY \J
\WNYJ X[a : b]� KTW J]FRUQJ� YT IJSTYJ YMJ XZGXJY TK [FQZJX TK X \NYM NSINHJX
{x ∈ Z : a ≤ x < b}� )JKFZQY [FQZJX KTW JFHM FWJ a = 0, b = |X|�

ߟߝ



%PKSVMXLQ Є 8UWJFI 1THFQQ^�&IOZXYJI 2F]NRF 8JFWHM 
5FWY �ߛ
segments← {}

r ← len(audio)

len(envelope)
JSV EPP s ∈ selection HS

lb← s− w
rb← s+ *w ∗ ds+
sd← diff(envelope[lb : rb])
onset← (argmax(sd[: w]) + lb) ∗ r
offset← (argmax(sd[w :]) + w + lb) ∗ r
segments← segments ∪ {audio[onset : offset]}

IRH JSV

9MNX FQLTWNYMR VZNHPQ^ UWTIZHJX F HTQQJHYNTS TK XJLRJSYX YMFY FWJ J]UJHYJI YT
XYFSI TZY� KWTR INKKJWJSY UFWYX TK YMJ XNLSFQ� *[JS NK YMJXJ XTZSIX FWJ STY INWJHYQ^
ZXJI� YMJ^ HFS XJW[J YT XJJI NIJFX KWTR YMJ ZXJW� UJWKTWR XZGXJVZJSY VZJWNJX�
INWJHY FYYJSYNTS YT INKKJWJSY UFWYX TK YMJ XNLSFQ� FSI TKKJW F XFRUQNSL TK YMJ PNSIX
TK HTSYJSY F[FNQFGQJ� <MNQJ NY HFS GJ TUYNRN_JI KZWYMJW TW RFIJ RTWJ FUUWT]N�
RFYJ� NS UWFHYNHJ YMNX NX LJSJWFQQ^ ZSSJHJXXFW^ KTW UJWKTWRFSHJ WJFXTSX IZJ YT
NYX XNRUQNHNY^ FSI YMJ QT\JW�WJXTQZYNTS JS[JQTUJ XNLSFQ YMFY NY \TWPX \NYM�

ݙުݚݗݘ޵ު+

9MJ FQLTWNYMR YMFY ZXJX J]YWFHYJI FZINT KJFYZWJX NX HTSXNIJWFGQ^ RTWJ HTRUQJ]�
FSI QTTPX KTW XJLRJSYX YMFY FWJ XTRJMT\ FSTRFQTZX NS YMJNW UFYYJWS� 9T IT YMNX�
\J JRUQT^ YMJ 2FYWN] 5WTܪQJ� FQTSL \NYM F SZRGJW TK HTSXYWFNSYX FSI FIINYNTSFQ
XYJUX YT FIFUY NY YT YMJ ITRFNS TK FZINT XJLRJSY XJQJHYNTS�

9MNX UWTHJXX HTSYFNSX XJ[JWFQ XYJUX FSI NX XTRJ\MFY NRUQJRJSYFYNTS�XUJHNܪH
NS HTRUFWNXTS \NYM 81&28� FSI XT \J WJ[NJ\ YMJ RFOTW XYJUX NS[TQ[JI� NSHQZINSL
RTWJ IJYFNQ \MJWJ SJHJXXFW^�

�ߚ 8YFSIFWIN_J 
N�J� z�STWRFQN_J� FQQ YMJ KJFYZWJX J]YWFHYJI KWTR YMJ FZINT�

�ߛ 7JIZHJ IFYF YT KTZW INRJSXNTSX \NYM 5WNSHNUFQ (TRUTSJSYX &SFQ^XNX 
5(&��

�ߜ 7JXFRUQJ YMJ XNLSFQ JS[JQTUJ XT YMFY NY NX YMJ XFRJ QJSLYM FX TSJ TK YMJXJ
HTRUTSJSYX� FSI NS[JWY NS YMJ WFSLJ [0, 1]�

�ߝ



�ߝ (TRUZYJ YMJ FUUWT]NRFYJ UFS�2FYWN]5WTܪQJ 
G^ ZXNSL YMJ 80.25 FQLTWNYMR� ߞߞ

\NYM \NSIT\X w KTW JFHM TK YMJ KTZW HTRUTSJSYX� YT LJY INXYFSHJ UWTܪQJX
FSI NSINHJX�

�ߞ 8ZR YMJ INXYFSHJ UWTܪQJX FHWTXX HTRUTSJSYX KTW JFHM \NSIT\� INXHFWINSL
YMJ NSINHJX�

�� &UUQ^ YMJ NS[JWYJI XNLSFQ JS[JQTUJ HTRUZYJI NS І FX FS FSSTYFYNTS [JH�
YTW� ߜߛ .SYZNYN[JQ^� \J HFS NSYJWUWJY YMNX FX KF[TWNSL XJLRJSYX \NYM F QFWLJW
FRUQNYZIJ NS TZW FSTRFQ^ IJYJHYNTS� (TRUZYFYNTSFQQ^� \J WJFQN_J YMNX \NYM
INXYFSHJ UWTܪQJ d FSI FSSTYFYNTS [JHYTW av FX d+ (1− av ∗max(d))�

�ߟ argsort YMJ NS[JWXJ TK JFHM INXYFSHJ UWTܪQJ� INXHFWINSL NSܪSNYJ [FQZJX�

�� <J YMJS KTQQT\ F XNRNQFW XJFWHM UWTHJIZWJ YT 81&28� XJJPNSL YMJ NSINHJX
TK YMJ QFWLJXY n [FQZJX YMFY UWJXJW[J F RNSNRZR RZYZFQ INKKJWJSHJ mdist =

len(featureDvector)÷ n
s �

�ߣ 9MJ WJXZQYNSL NSINHJX FWJ RZQYNINRJSXNTSFQ NSINHJX (i, j)� \MJWJ i HTWWJXUTSIX
YT F YNRJ�NSIJ]� FSI wj ∈ w HTWWJXUTSIX YT F \NSIT\�QJSLYM�

�ࢩߚ 9MJ FZINT XJLRJSY GTZSIX KTW JFHM WJXZQY (i, j) FWJ i ∗ R FSI (i + wj) ∗ R
\MJWJ R NX YMJ MTU XN_J ZXJI NS J]YWFHYNSL KJFYZWJX�

9MJ LTFQ TK YMNX UWTHJIZWJ NX YT SIܪ RF]NRFQQ^ ST[JQ XJLRJSYX� \NYM F KJ\ UTXXN�
GQJ IZWFYNTSX� .Y UJWKTWRX F RZHM RTWJ HTRUWJMJSXN[J XJFWHM� FSI XT NX XQT\JW 
G^ IJKFZQY� YMJ \NSIT\ QJSLYMX TK �ߚ �ߞߟ�ߚ �ߞ�ߛ FSI ߞߛ�ߜ XJHTSIX FWJ ZXJI� <MNQJ
RF]NRFQ ST[JQY^ RF^ STY SJHJXXFWNQ^ UWJINHY ZYNQNY^ KTW YMJ ZXJW� NY HFS FLFNS� NS F
INKKJWJSY \F^� UWTIZHJ TUYNTSX YT GJLNS YMJ UWTHJXX TK VZJW^�GFXJI XJFWHM FSI
FIINYNTSFQ RFSZFQ J]UQTWFYNTS� &S NRUTWYFSY XYJU NX YMJ FUUQNHFYNTS TK YMJ FSST�
YFYNTS [JHYTW� F YJHMSNVZJ KTW ITRFNS FIFUYFYNTS \MNHM� NS YMNX HFXJ� FQQT\X ZX YT
KF[TW ST[JQ XJLRJSYX \NYM QFWLJW FRUQNYZIJX� 9MNX MJQUX YT F[TNI YWN[NFQ ST[JQY^

KTW J]FRUQJ� F XNLSFQ KTW \MNHM XNQJSHJ RF^ GJ ZSZXZFQ�� FSI FLFNS XJW[JX FX F
XNRUQJ HTWWJQFYJ TK XFQNJSHJ YMFY XZGYQ^ LZNIJX YMJ RTIJQ�

ߣߝ



ߜ�ߝ�ߜ 6ZJW^�'FXJI 2JYMTIX

8NRNQFWQ^ YT YMJ FZYTRFYNH RJYMTIX� YMJWJ FWJ Y\T VZJW^�GFXJI RJYMTIX� FSI TSJ
JFHM KTW \TWPNSL \NYM YMJ JS[JQTUJ TW YMJ J]YWFHYJI KJFYZWJX�

ުݜݝݠުݖݞ*

9T WJYWNJ[J XJLRJSYX WJQFYJI YT F VZJW^ XTZSI� \J ZXJ 2ZJJSѣX &QLTWNYMR KTW 8NR�
NQFWNY^ 8JFWHM 
2&88� �ߛ� '^ IJKFZQY� YMNX FQLTWNYMR HTRUZYJX *ZHQNIJFS INXYFSHJ
ZSIJW z�STWRFQN_FYNTS� FQQT\NSL ZX YT WJYWNJ[J XJLRJSYX \NYM F XNRNQFW XMFUJ [JW^
VZNHPQ^� IJXUNYJ INKKJWJSHJX NS FRUQNYZIJ� 9T WJYWNJ[J n XJLRJSYX� \J LJY YMJ INX�
YFSHJ UWTܪQJ ZXNSL 2&88� FSI YMJS LJY YMJ YTU�n WJXZQYX 
\NYM FS J]HQZXNTS _TSJ
XJY YT YMJ QJSLYM TK YMJ VZJW^ XJLRJSY��

9MJ VZJW^ RF^ GJ F XJLRJSY TK YMJ XTZWHJ FZINT� HMTXJS RFSZFQQ^ TW GFXJI TS
F XZLLJXYNTS KWTR TSJ TK YMJ Y\T FZYTRFYNH RJYMTIX� .Y RF^ FQXT GJ FS J]YJWSFQ
XTZSI� NS WJKJWJSHJ YT \MNHM YMJ XTZWHJ QJܪ NX XJFWHMJI� 9T NQQZXYWFYJ F XNRUQJ
J]FRUQJ� QJY ZX NRFLNSJ YMFY \J \NXM YT HTQQJHY UJWHZXXN[J XFRUQJX KWTR F QTSL
FZINT WJHTWINSL� 4SJ \F^ YT NRRJINFYJQ^ IT YMNX \TZQI GJ YT XZUUQ^ F IWZR XFR�
UQJ FX F VZJW^ XTZSI� FSI WJ[NJ\ YMJ WJXZQYX TK YMJ HTWWJXUTSINSL VZJW^� 8NSHJ
YMJ JS[JQTUJ HMFWFHYJWN_JX YMJ XTZSI TK F IWZR \JQQ� YMNX NX QNPJQ^ YT UWTIZHJ ZXJ�
KZQ WJXZQYX� 9MJ JFWQNJXY J]UJWNRJSYX \NYM YMNX YJHMSNVZJ \JWJ ZXJI KTW UWJHNXJQ^
XZHM F UZWUTXJ� \NYM KF[TWFGQJ WJXZQYX�

ݙުݚݗݘ޵ު+

+TW YMJ VZJW^�GFXJI KJFYZWJ XJLRJSY XJFWHM� \J FIFUY RJFXZWJX KWTR GTYM YMJ
VZJW^�GFXJI JS[JQTUJ RJYMTI� FSI YMJ FZYTRFYNH KJFYZWJX�GFXJI RJYMTI� 8UJHNK�
NHFQQ^� YMNX UWTHJXX HTSXNXYX TK YMJ KTQQT\NSL XYJUX 
YMJ WXYܪ Y\T XYJUX FWJ YMJ
XFRJ FX YMJ FZYTRFYNH KJFYZWJX�GFXJI RJYMTI��

�ߚ 8YFSIFWIN_J 
N�J� z�STWRFQN_J� FQQ YMJ KJFYZWJX J]YWFHYJI KWTR YMJ FZINT�

�ߛ 7JIZHJ GTYM XTZWHJ FSI VZJW^ IFYF YT KTZW INRJSXNTSX \NYM 5WNSHNUFQ (TR�
UTSJSYX &SFQ^XNX 
5(&��

�ߜ (TRUZYJ FGXTQZYJ *ZHQNIJFS INXYFSHJ GJY\JJS YMJ VZJW^ FSI XQNINSL VZJW^�
XN_JI \NSIT\X TK YMJ XTZWHJ� KTW JFHM UWNSHNUFQ HTRUTSJSY� <J ZXJ YMJ

ࢩߞ



2&88 ++9 YWNHP YT IT YMNX \NYM O(kn log n) YNRJ�HTRUQJ]NY^� \MJWJ k = 4 NX
YMJ SZRGJW TK UWNSHNUFQ HTRUTSJSYX�

�ߝ 8ZR YMJXJ INXYFSHJ UWTܪQJX FQTSL YMJ YNRJ F]NX�

�ߞ 7JYWNJ[J YMJ YTU n WJXZQYX ZXNSL 2&88ѣX YTU�P FQLTWNYMR \NYM YMJ J]HQZXNTS
_TSJ UFWFRJYJW XJY YT YMJ QJSLYM TK YMJ VZJW^ XNLSFQ�

�� 8HFQJ YMJ NSINHJX G^ R� YMJ MTU XN_J ZXJI KTW KJFYZWJ J]YWFHYNTS�

9MNX RJYMTI UJWKTWRX F RTWJ GWTFI XJFWHM TK YMJ XTZWHJ HTSYJSY� G^ ZXNSL RZQ�
YNUQJ KJFYZWJX \NYM INRJSXNTSFQNY^ WJIZHYNTS� 9MNX NX J]UJHYJI YT GJ JXUJHNFQQ^
MJQUKZQ KTW HFXJX NS \MNHM YNRGWJ FSI UNYHM HTSYJSY FWJ RTWJ ZXJKZQ KTW HTRUFWN�
XTS YMFS JS[JQTUJ� <MNQJ YMJ JS[JQTUJ�GFXJI RJYMTI MFSIQJX YMJ * NS YMJ 9*25
RTIJQ� YMNX KJFYZWJX�GFXJI RJYMTI MFSIQJX YMJ 925� :XNSL KJFYZWJ NRUTWYFSHJ
XHTWJX HFS MJQU YT \JNLM XTRJ KJFYZWJX RTWJ TW QJXX GFXJI TS YMJ VZJW^�

ߝ�ߝ�ߜ :XJW .SYJWKFHJ

9MJ 7MJXIVѣX ZXJW NSYJWKFHJ HTSXNXYX TK F KJ\ PJ^ JQJRJSYX� RTXY STYFGQ^ F IZFQ
\F[JKTWR GFXJI TS YMJ 5JFPX�OX QNGWFW^� 5JFPX�OX NX F \JG�GFXJI NSYJWKFHJ JQJ�
RJSY KTW UJWKTWRNSL YMJ Y^UJ TK RFSZFQ JINYNSL IJXHWNGJI JFWQNJW� NS YMJ HTSYJ]Y
TK )&< FUUQNHFYNTSX� 9MJ YTU [NJ\� TW T[JW[NJ\� UWT[NIJX F [NXZFQ WJUWJXJSYFYNTS
TK YMJ JSYNWJ �QJܪ \MNQJ YMJ GTYYTR [NJ\ FQQT\X RTWJ IJYFNQ KTW F XJQJHYJI XJHYNTS
TK YMJ FZINT� KTW RFSZFQQ^ RFWPNSL TSXJYX FSI TKKXJYX KTW XJLRJSYX� &IINYNTS�
FQQ^� YMJ NSYJWKFHJ NSHQZIJX Y\T HZXYTR \F[JKTWR INXUQF^X KTW INXUQF^NSL YFWLJYX
FSI WJXZQYX WJXUJHYN[JQ^� FX \JQQ FX F HTQQJHYNTS TK GZYYTSX KTW UJWKTWRNSL XJFWHM
WJQFYJI FHYNTSX�

9MJ YFWLJY FSI WJXZQY \F[JKTWR [NJ\X FQXT XMT\ YMJ TSXJY FSI TKKXJY YNRJX TK
NIJSYNܪJI XJLRJSYX� 9T FII F YFWLJY� YMJ ZXJW XJQJHYX YMJ FUUWTUWNFYJ XJLRJSY TS
YMJ _TTR [NJ\ [NXZFQ WJUWJXJSYFYNTS� FSI YMJ XJLRJSYѣX NSKTWRFYNTS NX FZYTRFYN�
HFQQ^ FIIJI YT YMJ FUUQNHFYNTSѣX HJSYWFQN_JI XYFYJ YWJJ� \MNHM NS YZWS HFZXJX YMJ :.
YT ZUIFYJ YMJ SZRGJW TK YFWLJYX 
FSI YMJ [NXZFQ WJUWJXJSYFYNTS�� & UWTYTY^UJ HFS
GJ XJJS� KTW WJKJWJSHJ� NS �Lܪ �ߜ�ߜ

ߚߞ



*MKYVI ���� % TVSXSX]TI SJ XLI 7MJXIV MRXIVJEGI�

ߞ�ߜ 9MJ 4GXJW[FYTW^

9MJ 3FWIVZEXSV] NX KTW J]UQTWNSL FSI KTWRNSL XZGHTQQJHYNTSX KWTR XTZSIX NS YMJ
XMFWJI IFYFGFXJ� 8NRNQFWQ^ YT YMJ 7MJXIV� NY UWT[NIJX YTTQX KTW ITNSL YMNX GTYM FZ�
YTRFYNHFQQ^ FSI GFXJI TS VZJWNJX� 9MJ LTFQ TK YMJ 3FWIVZEXSV] NX YT GJ FGQJ YT
FXXJRGQJ XTZSI HTQQJHYNTSX YMFY FWJ IN[JWXJ� GZY \MTXJ HTRUTSJSYX FWJ XYNQQ WJ�
QFYJI�

ߚ�ߞ�ߜ 5WTLWFR 8YWZHYZWJ

Ѭ XNKYNSLXTZSI 5FHPFLJ

̸ )QFIHHIV� (QFXX YMFY HTRUZYJX QT\�INRJSXNTSFQ WJUWJXJSYFYNTSX TK
FZINT KJFYZWJX� FSI XYTWJX YMJ TGOJHY YMFY UJWKTWRX YMJXJ YWFSXKTWRF�
YNTSX KTW JRGJIINSL SJ\ HTSYJSY QFYJW�

̸ 'SPPIGXSV� (QFXX YMFY QTTPX KTW XTZSIX NS YMJ IFYFGFXJ FZYTRFYNHFQQ^
TW G^ VZJW^ FSI HTQQJHYX YMJXJ NSYT LWTZUX�

ߛߞ



Ѭ <JG &UUQNHFYNTS

̸ 7GEXXIVTPSX� 2FNS HTRUTSJSY YMFY MFSIQJX YMJ IFYF FSI HTSYWTQX�

̸ 4SMRXW� )WF\X YMJ [NXZFQ WJUWJXJSYFYNTS GFXJI TS IFYF KWTR YMJ 8HFY�
YJWUQTY�

̸ 7SYRH4STSZIV� &IIX FS T[JWQF^ IJXHWNGNSL F XTZSI TW LWTZU TK XTZSIX�

ߛ�ߞ�ߜ 8TZSI 7JUWJXJSYFYNTS

9MJ *RGJIIJW HQFXX ZXJX :2&5 YT HTRUZYJ QT\�INRJSXNTSFQ WJUWJXJSYFYNTSX
TK XTZSIX� KWTR XZRRFWN_JI KJFYZWJ XYFYNXYNH [JHYTWX� 9MJ 8TZSI&SFQ^_JW HQFXX�
IJXHWNGJI JFWQNJW� HTRUZYJX YMJ RJFS FSI YMJ [FWNFSHJ KTW JFHM TK �ߝ KJFYZWJX�
WJXZQYNSL NS ��INRJSXNTSFQߣ [JHYTWX KTW XTZSIX� 9MJXJ FWJ YWFSXKTWRJI NS F QFWLJ
GFYHM NSYT F Y\T�INRJSXNTSFQ WJUWJXJSYFYNTS� FSI YMJ YWFSXKTWRJW NX XYTWJI XT
YMFY NY HFS FUUWTUWNFYJQ^ UWTHJXX SJ\ XFRUQJX ZSYNQ F SJ\ GFYHM JRGJIINSL NX
UJWKTWRJI�

:2&5 NX HMTXJS MJWJ KTW NYX XJSXNYN[NY^ YT GTYM LQTGFQ FSI QTHFQ INXYFSHJX NS YMJ
MNLM�INRJSXNTSFQ KJFYZWJ XUFHJ� 8YTWNSL YMJ IFYF YWFSXKTWRJW TGOJHY FQQT\X YMJ
XUFHJ TK XTZSIX YT LWT\� FSI [NXZFQ WJUWJXJSYFYNTSX TK YMJR YT FHHTZSY KTW XZHM
LWT\YM� 8NLSNܪHFSYQ^� NY ITJX YMNX XT FX YT UWJXJW[J YMJ KFRNQNFWNY^ FSI HTSXNX�
YJSH^ TK YMJ XUFHJ� 5JWNTINHFQQ^ WJ�UWTHJXXNSL FQQ IFYF HFS MJQU YT WJHTLSN_J FSI
UWJXJSY SJ\ T[JWFQQ XYWZHYZWFQ WJQFYNTSX FSI UFYYJWSX� 9MNX HFS GJ ITSJ FZYTRFYN�
HFQQ^� KTW J]FRUQJ YMWTZLM YMJ XUJHNܪHFYNTS TK YMWJXMTQIX GJKTWJMFSI� TW G^ INWJHY
ZXJW FHYNTS�

ߜ�ߞ�ߜ 'ZNQINSL (TQQJHYNTSX

&X STYJI JFWQNJW� YMJ (TQQJHYTW HQFXX JRUQT^X RJYMTIX KTW GTYM FZYTRFYNHFQQ^ XJ�
QJHYNSL XTZSIX� FX \JQQ FX LWTZUNSL GFXJI TS F VZJW^ XTZSI� TW TYMJW VZJW^ HWNYJWNF
FX XUJHNܪJI�

ߜߞ



޲ުݙ޵'�ݓݚުݗ6 ݙ޲ݝݤݘ2ު

Ѭ 7MQMPEV� ,JY n HQTXJXY XTZSIX NS YMJ QT\�INRJSXNTSFQ XUFHJ�

Ѭ 6IPEXIH� .SIJUJSIJSYQ^ LJY n
D HQTXJXY XTZSIX FQTSL JFHM TK YMJ D JRGJI�

INSL INRJSXNTSX� FSI HTRGNSJ YMJR YTLJYMJW�

Ѭ 4MXGL� ,JY n HQTXJXY XTZSIX G^ UWJITRNSFSY 2.). UNYHM 
HMWTRFYNH [JWXNTS��

Ѭ 4MXGL3GX� ,JY n HQTXJXY XTZSIX G^ UWJITRNSFSY 2.). UNYHM� \NYM YMJ XFRJ
UNYHM�HQFXX FX \JQQ�

Ѭ (YVEXMSR� ,JY n HQTXJXY XTZSIX G^ IZWFYNTS�

Ѭ 2IEVIWX� 2ZQYN�KJFYZWJ RJYMTI YMFY ZXJX KJFYZWJ XZRRFWNJX YT LJY YMJ n

HQTXJXY XTZSIX NS F MNLM�INRJSXNTSFQ XUFHJ� 2TWJ NSYJSXN[J�

Ѭ 7LETI� ,JY n HQTXJXY XTZSIX G^ HTRUFWNSL WJXFRUQJI JS[JQTUJX�

Ѭ :++MWL� ,JY n HQTXJXY XTZSIX G^ HTRUFWNSL YMJ WXYܪ ;,,NXM KWFRJ�

9MNX [FWNJY^ TK RJYMTIX HFS GJ [FWNTZXQ^ RN]JI FSI RFYHMJI� YT UWTIZHJ HTQQJH�
YNTSX YMWTZLM F HTRGNSFYNTS TK RFSZFQ XJFWHM FSI XJQJHYNTS NS F [NXZFQ XUFHJ�
FSI HTSYJSY�GFXJI XJFWHM HTRGNSJI \NYM ZXJW J[FQZFYNTS� &X \NYM YMJ 7MJXIV� YMJ
LTFQ NX YT FZLRJSY YMJ ZXJWѣX RFSZFQ HTQQJHYNTS JKKTWY \MNQJ TKKJWNSL HTSYWTQ T[JW
GTYM YMJ NSUZY FSI YMJ TZYHTRJX FX \JQQ� 9MJ LTFQ NX YT FHHTRRTIFYJ GTYM VZNHP
NYJWFYNTS FSI NSHWJRJSYFQ IJ[JQTURJSY TK XTZSI HTQQJHYNTSX�

޳ݣݘ޵ݟݝݘݗ& ݙ޲ݝݤݘ2ު

+TW YMJ FZYTRFYNH RJYMTIX� \J XNRUQ^ HMTTXJ F XTZSI FQWJFI^ JRGJIIJI FY WFS�
ITR� FSI YMJS UJWKTWR YMJ HTWWJXUTSINSL VZJW^�GFXJI RJYMTI KWTR YMJ HMTXJS
XTZSI� 9MJ UZWUTXJ TK YMNX NX UWNRFWNQ^ YT� FX NS YMJ HFXJ TK YMJ 7MJXIVѣX FZYTRFYNH
RJYMTIX� TKKJW XZLLJXYNTSX YT GJLNS YMJ UWTHJXX TK HTQQJHYNTS� .Y TKKJWX FS NR�
UZQXJ� \MTXJ WJXUTSXJ NX HFWWNJI TZY YMWTZLM XZHHJXXN[J VZJWNJX FSI RFSZFQ
XJFWHM� FX UWJ[NTZXQ^ STYJI�

ߝߞ



ߝ�ߞ�ߜ :XJW .SYJWKFHJ

9MNX NSYJWKFHJ NX HTSXNIJWFGQ^ RTWJ HTRUQJ]� XNSHJ NY IJFQX \NYM WJUWJXJSYNSL F
QFWLJ SZRGJW TK IFYF UTNSYX� FSI UWT[NINSL \F^X YT J]UQTWJ FSI HTQQJHY XZGXJYX�
9MJ RFNS UTWYNTS TK YMJ NSYJWKFHJ NX F XHFYYJWUQTY�QNPJ Y\T�INRJSXNTSFQ HMFWY TK
XTZSI LWTZUX� NSXUNWJI G^ XNRNQFW NSYJWKFHJX QNPJ 'SRWXIPPEXMSR� IJXHWNGJI NS HMFU�
YJW �ߚ 9T FHHTRRTIFYJ F QFWLJ SZRGJW TK XTZSIX NS YMJ [NXZFQN_FYNTS� YMJ NS�
YJWKFHJ ZXJX YMJ 7'ZXM ߞ QNGWFW^ \MNHM NRUQJRJSYX F [JWXNTS TK YMJ 7�YWJJ IFYF
XYWZHYZWJ� KTW XUFYNFQ NSIJ]NSL� FSI �OXߜ( ߞߚ KTW YWFSXKTWRFYNTS FSI [NXZFQN_FYNTS TK
IFYF�

'ZNQINSL TS YMNX� F LWNI NX FZYTRFYNHFQQ^ NRUTXJI TS YMJ XHWJJS� FSI YMJ UTNSYX
NS JFHM LWNI GT] FWJ HTQQJHYJI YTLJYMJW NSYT F LWTZU� 9MJ XN_J TK YMJ LWNI NX JFX�
NQ^ ZXJW�FIOZXYFGQJ� FSI HQNHPNSL TS F LWTZU TUJSX F XJHTSIFW^ [NJ\ \MNHM NX F
XHFYYJWUQTY�QNPJ WJUWJXJSYFYNTS TK TSQ^ YMJ UTNSYX NS YMFY LWTZU� 8NSHJ JFHM UTNSY
WJUWJXJSYX F XTZSI� FSI YMJ UTNSY UTXNYNTSX FWJ HTRUZYJI KWTR XTZSIXѣ FZINT
KJFYZWJX� YMNX WJܫJHYX F UJWHJUYZFQQ^ LWTZUJI RFU TK YMJ XTSNH XUFHJ� :XJWX
HFS YMJS LT YMWTZLM FSI XJQJHY XTZSIX RFSZFQQ^� YMWTZLM XJFWHM KZSHYNTSX� TW
F HTRGNSFYNTS TK GTYM RJYMTIX� 8JFWHM FSI QYWFYNTSܪ RJYMTIX FWJ UWT[NIJI FY
YMJ GTYYTR TK YMJ NSYJWKFHJ� 9MJ HZWWJSY UWTYTY^UJ NX XMT\S NS �Lܪ �ߝ�ߜ

*MKYVI ���� % TVSXSX]TI SJ XLI 3FWIVZEXSV] MRXIVJEGI�

ߞߞ



*FHM LWTZU NX XN_JI FSI QFGJQJI FHHTWINSL YT YMJ SZRGJW TK XTZSIX NS NY� & ZXJW
HFS MT[JW T[JW F LWTZU YT UQF^ F WFSITR XTZSI KWTR NY� FSI HQNHP TS NY YT J]UFSI NYX
HTSYJSYX YT YMJ XJHTSIFW^ [NJ\ 
XMT\S NS �Lܪ ��ߞ�ߜ .S YMNX [NJ\� YMJ ZXJW XNRNQFWQ^
MT[JWX T[JW XTZSIX YT UQF^ YMJR� FSI HQNHPX YT GTYM XJQJHY YMJR KTW VZJW^NSL FSI
FII YMJR YT F \TWPNSL HTQQJHYNTS� YMFY HFS QFYJW GJ XYTWJI�

*MKYVI ���� 8LI WIGSRHEV] ZMI[ WLS[MRK WSYRHW MR E KVSYT�

&X YMJ ZXJW FHHZRZQFYJX XTZSIX NSYT F HTQQJHYNTS YMWTZLM RFSZFQ XJFWHMNSL FSI
XJQJHYNTS� FX \JQQ FX YMWTZLM YMJ UWT[NIJI FZYTRFYJI YTTQX� YMJ^ FHHZRZQFYJ NS
YMJ FUUQNHFYNTS XYFYJ YWJJ� 9MJ HZWWJSY UWTYTY^UJ NRUQJRJSYX F XNRUQJ RTIFQ
[NJ\ YMFY WJHFQQX YMJ HTQQJHYNTSѣX HTSYJSYX� FSI FQQT\X YMJR YT GJ J]FRNSJI FSI
XYTWJI YT F HTQQJHYNTS NS YMJ X^XYJR IFYFGFXJ� +NL� ��ߜ XMT\X YMNX RFSFLJRJSY
[NJ\�

��ߜ 9MJ 8PJYHMUFI

9MJ 7OIXGLTEH HTRGNSJX Y\T NSUZY RTIFQNYNJX KTW LJXYZWFQQ^ HWJFYNSL J]UWJXXN[J
RZXNHFQ HTQQFLJX KWTR XTZSI� 9MJ WXYܪ NX FZWFQ ZXJWX HFS XUJHNK^ F XTSNH YFWLJY�
\MJYMJW [THFQN_JI� UJWKTWRJI TS FS NSXYWZRJSY� TW TYMJW\NXJ� 9MNX YFWLJY XUJHN�
JXܪ FS NSNYNFQ ѦXTZSI \TWQIѧ� JXYFGQNXMNSL F LJSJWFQ HTSYJ]Y FSI YWFOJHYTW^ KTW YMJ
HTQQFLJ� 9MJ XJHTSI NX LWFUMNHFQ ZXJWX HFS IWF\ UFYYJWSX YMFY YFPJ TS WTQJX FX
UFWFRJYJWX� FSI NSKTWR GTYM YMJ YWFOJHYTW^ TK YMJ HTQQFLJ� FX \JQQ FX YMFY TK FZINT
UWTHJXXNSL FUUQNJI YT NY YT HWJFYJ NYX SFQܪ TZYUZY KTWR�

�ߞ



*MKYVI ���� 8LI GSPPIGXMSR QEREKIQIRX ZMI[�

ߚ���ߜ 5WTLWFR 8YWZHYZWJ

Ѭ XNKYNSLXTZSI 5FHPFLJ

̸ %TTVS\MQEXSV� -FSIQJX FQQ FXUJHYX TK YMJ 8PJYHMUFI� 5WJUWTHJXXJX
FSI WJXFRUQJX UFWFRJYJW UFYMX� FSFQ^_JX FZINT 
ZXNSL 8TZSI&SFQ^_JW��
WJYWNJ[JX HFSINIFYJ XTZSIX KWTR YMJ IFYFGFXJ� UJWKTWRX YMJ TUYNRN_F�
YNTS YT GZNQI YMJ XTZSI HTQQFLJ� FSI WJSIJWX YMJ FZINT�

Ѭ <JG &UUQNHFYNTS

̸ 7OIXGLTEH� 2FNS HTRUTSJSY YMFY NRUQJRJSYX YMJ KWFRJ FSI HTSYWTQX�

̸ 0MRIW� (TRUTSJSY YMFY WJSIJWX UFWFRJYJW UFYMX� GFXJI TS IFYF KWTR
8PJYHMUFI�

ߟߞ



ߛ���ߜ &ZWFQ FSI ;NXZFQ 8PJYHMNSL

9MJ 7OIXGLTEH X^XYJR WJQNJX TS ZXJW�UWT[NIJI ѧXPJYHMJXѧ YT XMFUJ FSI HTRGNSJ
NSIN[NIZFQ XTZSIX NSYT HTRUTXNYJ HTQQFLJX� +TW TZW UZWUTXJX� YMJ YJWR WOIXGL NX
LJSJWFQN_JI YT YMJ RZQYNRTIFQ XJYYNSL� FSI KZSHYNTSX XTRJ\MFY INKKJWJSYQ^ YMFS
LTFQ�INWJHYJI KWJJMFSI IWF\NSL�

<J RJFS WOIXGL YT IJSTYJ Y\T INXYNSHY GZY FXXTHNFYJI XYWZHYZWJX� 9MJ WXYܪ NX YMJ
FZWFQ XPJYHM� \MNHM NX UFWFRJYJW�KWJJ FSI YMJWJG^ XNRNQFW NS SFYZWJ YT KWJJMFSI
IWF\NSL XPJYHMJX� 9MJ LTFQ TK YMJ FZWFQ XPJYHM NX YT XZUUQ^ F LJSJWFQ RTWUMTQTLN�
HFQ SZHQJZX KTW YMJ HTQQFLJ� FWTZSI \MNHM XTZSIX FWJ FXXJRGQJI� HTRUFWJI� FSI
HTRGNSJI�

9MJ XJHTSI NX YMJ [NXZFQ XPJYHM� \MNHM UJWMFUX NWTSNHFQQ^ NX HTSXYWFNSJI FSI INX�
YWNGZYJI NSYT INXHWJYJ JSYNYNJX� 9MJXJ JSYNYNJX FWJ UFWFRJYJW UFYMX� \MNHM TUJWFYJ
JXXJSYNFQQ^ FX FWGNYWFW^ KZSHYNTSX TK YNRJ YMFY HFS GJ FXXNLSJI YT FZINT XJQJHYNTS
RJYWNHX TW UWTHJXXNSL WTZYNSJX�

9MJXJ UFWFRJYJW UFYMX FWJ HTSHJUYZFQQ^ SZRJWTZX� YMTZLM YMJ HZWWJSY NRUQJ�
RJSYFYNTS XUJHNܪHFQQ^ UWT[NIJX KTW KTZW�

Ѭ *SJWL^

Ѭ )JSXNY^

Ѭ ;FWNFSHJ

Ѭ <JNLMY

ߜ���ߜ +TWRNSL (TQQFLJX

9MJ 7OIXGLTEHѣX HZWWJSY NRUQJRJSYFYNTS TKKJWX Y\T INKKJWJSY RJYMTIX KTW UWTIZH�
NSL F XTZSI HTQQFLJ KWTR ZXJW NSUZY� &KYJW F SZRGJW TK UWJUWTHJXXNSL XYJUX� F
XPJYHM YJRUQFYJ FSI F XJY TK TUYNTSX FWJ F[FNQFGQJ� 9MJ WXYܪ RJYMTI \TWPX YT
XUFWXJQ^ FUUWT]NRFYJ YMJ XPJYHM YJRUQFYJ KWTR YMJ TUYNTSX� ZXNSL F LWJJI^ FQ�
LTWNYMR NSXUNWJI G^ RFYHMNSL UZWXZNY� 9MJ XJHTSI RJYMTI XTQ[JX F HTSYNSZTZX
TUYNRN_FYNTS UWTGQJR� RNSNRN_NSL YMJ INXYFSHJ GJY\JJS FS FWWFSLJRJSY TK F[FNQ�
FGQJ TUYNTSX FSI YMJ YJRUQFYJ XPJYHM�

�ߞ



޲ݞݗݝ8 �ݞݝݣݘ޳ުݠ8ު ݞݝݣݘݜ4 ݞݝݣݘ޵ݚުݟݗݞ*

& UWJQNRNSFW^ UWJUWTHJXXNSL XYJU NX YT WJYWNJ[J F XZGXJY TK F[FNQFGQJ XTZSIX YT
HTSXYWZHY TUYNTSX KWTR� .S YMJ HFXJ TK HTQQJHYNTSX XZUUQNJI G^ YMJ ZXJW� FX FXXJR�
GQJI NS YMJ 3FWIVZEXSV]� YMNX RF^ GJ ZSSJHJXXFW^� .S TYMJW HFXJX� \J FSFQ^_J YMJ
XPJYHM FSI UWTIZHJ HTSYJSY�GFXJI IFYFGFXJ VZJWNJX YT WJYWNJ[J WJQFYJI XTZSIX�
9MNX NX ITSJ ZXNSL 3FWIVZEXSV] RJYMTIX \NYM NSUZY KWTR YMJ 7OIXGLTEHѣX FSFQ^XNX�
+TW J]FRUQJ� YMJ WJYWNJ[JDXTZSIXDG^DUNYHM KZSHYNTS UWTIZHJX F HTQQJHYNTS KWTR
IFYFGFXJ XTZSI JSYWNJX \NYM F UWJITRNSFSY 2.). UNYHM STYJ SZRGJW RFYHMNSL
TSJ HTRUZYJI KWTR YMJ XPJYHM� .S YMJ HFXJ YMFY YMNX UWTIZHJX KJ\JW YMFS ࢩߚ
WJXZQYX� F XZGXJVZJSY VZJW^ G^ UNYHM HQFXX 
RTI �ߛߚ NX UJWKTWRJI� 9MNX WJܫJHYX
GTYM YMJ HTRRTSFQNY^ TK THYF[J JWWTWX NS UNYHM JXYNRFYNTS FQLTWNYMRX� FSI YMJ
THYF[J�NS[FWNFSY UJWHJUYZFQ XNRNQFWNY^ TK INKKJWJSY YTSJX� 8NRNQFWQ^� \J RFPJ F[FNQ�
FGQJ TYMJW RJYMTIX YT UWTIZHJ XZGHTQQJHYNTSX \MJS STY J]UQNHNYQ^ UWT[NIJI G^ YMJ
ZXJW�

4SHJ \Jѣ[J TGYFNSJI F HTRUZYFYNTSFQQ^ KJFXNGQJ SZRGJW TK XTZSIX� \J YWFSXKTWR
YMJXJ NSYT TUYNTSX� 9T IT YMNX \J WJYWNJ[J F KJFYZWJ RFYWN] Fs KTW JFHM XTZSI�
\MJWJ Fs ∈ Rk×n 
k " SZRGJW TK KJFYZWJX� n " SZRGJW TK KWFRJX�� FSI UWTIZHJ
RZQYNUQJ [JWXNTSX TK JFHM \MJWJ len(sound) < len(sketch)� +JFYZWJ RFYWNHJX FWJ
XMNKYJI NS YNRJ� NS NSHWJRJSYX TK len(sketch)

10 � FSI _JWT�UFIIJI TS GTYM XNIJX XT YMFY
YMJ^ MF[J YMJ XFRJ SZRGJW TK KWFRJX FX YMJ XPJYHM KJFYZWJX� <J RFNSYFNS F
QNXY TK XTZSI XTZWHJX FSI TKKXJYX \NYM HTWWJXUTSINSL NSINHJX� <MNQJ YMNX TKYJS
WJXZQYX NS F QFWLJ SZRGJW TK TUYNTSX� NY TKKJWX Y\T GJSJܪYX� �WXYܪ NY FQQT\X ZX YT
IJFQ \NYM YMJ XPJYHM \NYMTZY XJLRJSYNSL NY GJKTWJMFSI� 8JHTSI� NY WJUQFHJX YMJ
NSHQZXNTS TK F YNRJ�TKKXJY [FWNFGQJ 
YT GJ TUYNRN_JI� \NYM YNRJ�XMNKYJI [JWXNTSX TK
XTZSIX FY F QNRNYJI YNRJ�WJXTQZYNTS� \MNHM FQQT\X RZQYNUQJ NSXYFSHJX TK F XTZSI
FSI XNRUQNܪJX YMJ FQLTWNYMRX SJJIJI KTW YMJ FZINT FWWFSLJRJSY UWTHJXX�

ݠݝݚݘݞݝ) ݙݚުݘުݟ޵ݚ޵5

<J XUJHNK^ FSI NRUQJRJSY Y\T KTWRX TK HTSYWTQ UFWFRJYJWX NS YMJ 7MJXMRK 7SYRH
UWTOJHY� 9MJ WXYܪ TK YMJXJ NX KJFYZWJ HTSYWTQX� \MNHM NSܫZJSHJ YMJ YJRUQFYJ�RFYHMNSL
UWTHJXX� 9MJXJ FWJ NRUQJRJSYJI FX F INHYNTSFW^ YMFY RFUX YMJ UFWFRJYJW SFRJ
YT F XJY HTSYFNSNSL TSJ TW RTWJ FZINT KJFYZWJ SFRJX� 9T FUUQ^ YMJXJ� \J WJUQFHJ
YMJ FXXTHNFYJI FZINT KJFYZWJ [JHYTWX� NS YMJ YJRUQFYJ� \NYM YMJ UWT[NIJI HTSYWTQ
UFYM NSYJWUTQFYJI FSI WJXFRUQJI FUUWTUWNFYJQ^� 9MJ XJHTSI Y^UJ NX UWTHJXXTW
HTSYWTQX� \MNHM FUUQ^ FIINYNTSFQ UTXY�UWTHJXXNSL YT YMJ FZINT XNLSFQ WJXZQYNSL
KWTR YMJ YJRUQFYJ�RFYHMNSL� 9MJXJ FWJ NRUQJRJSYJI FX F INHYNTSFW^ RFUUNSL

ߣߞ



F UFWFRJYJW SFRJ YT F KZSHYNTS YMFY YFPJX� FX NYX FWLZRJSYX� YMJ FZINT XNLSFQ
FSI YMJ HTSYWTQ UFWFRJYJW UFYM� FSI WJYZWSX YMJ UWTHJXXJI FZINT XNLSFQ�

9MJ HZWWJSY NRUQJRJSYFYNTS NSHQZIJX KTZW HTSYWTQ UFWFRJYJWX� FX \FX STYJI JFW�
QNJW� )JSXNY^� ;FWNFSHJ� FSI <JNLMY FWJ KJFYZWJ HTSYWTQX� FSI *SJWL^ NX F UWTHJX�
XTW HTSYWTQ� 9MJ SFRJX FWJ HMTXJS KTW YMJNW UJWHJUYZFQ XNLSNܪHFSHJ� GZY FWJ ZQ�
YNRFYJQ^ FWGNYWFW^ FSI HFS GJ WJSFRJI FX SJJIJI� 8UJHNܪHFQQ^� YMJ RFUUNSLX
FWJ�

Ѭ (IRWMX]� 8UJHYWFQ 8UWJFI� )NXXTSFSHJ

̸ 9MNX FHYX FX F HTSYWTQ KTW YMJ YJ]YZWFQ HTRUQJ]NY^ TK YMJ TZYUZY� \NYM
QFWLJW [FQZJX KF[TWNSL RTWJ YNRGWFQQ^ INKKZXJ FSI INXXTSFSY HTRGNSF�
YNTSX TK XTZSIX�

Ѭ :EVMERGI� 8UJHYWFQ +QZ]

̸ 9MNX UFWFRJYJW NX XZGYQJ� GZY HTSYWTQX YMJ FRTZSY TK XUJHYWFQ HMFSLJ
FX F KZSHYNTS TK YNRJ� :QYNRFYJQ^� J]YWFHYNSL RTWJ HMFSLJ�WJQFYJI KJF�
YZWJX KWTR YMJ FZINT XNLSFQ HFS FQQT\ KTW RTWJ I^SFRNH UFWFRJYJW
RFUUNSLX�

Ѭ ;IMKLX� 8UJHYWFQ (JSYWTNI

̸ 9MJ \JNLMY UFWFRJYJW HTSYWTQX YMJ TZYUZY XUJHYWZRѣX HJSYJW TK RFXX
T[JW YNRJ�

Ѭ )RIVK] " f(x, l) = x · l2

̸ 9MNX UFWFRJYJW FUUQNJX F LFNS JS[JQTUJ YT YMJ FXXJRGQJI FZINT� LN[NSL
NY I^SFRNH XMFUJ T[JW YNRJ�

ࢩ�



ުݚݗݘ޵ު+ ݙݘݤݥݣު>

'^ IJKFZQY� FQQ FZINT KJFYZWJX ZXJI NS YMJ YJRUQFYJ�RFYHMNSL UWTHJXX FWJ LN[JS
JVZFQ UWJKJWJSHJ� -T\J[JW� OZXY FX \J IJܪSJ \F^X YT XJQJHY XZGXJYX TK YMJ XTZSI
IFYFGFXJ IJJRJI RTXY WJQJ[FSY YT YMJ YFWLJY XPJYHM� \J RF^ FQXT \FSY YT XJQJHY
F XZGXJY TK KJFYZWJX NIJSYNܪJI FX RTXY WJQJ[FSY� 9MJ INRJSXNTSFQNY^ TK YMJ KJF�
YZWJX ITJXSѣY HFZXJ JNYMJW TK YMJ YJRUQFYJ�RFYHMNSL UWTGQJRX YT GJ UFWYNHZQFWQ^
HTRUQJ]� FSI XT NSXYJFI \J HTRUZYJ \JNLMYX KTW KJFYZWJX YMFY FUUWT]NRFYJ YMJNW
NRUTWYFSHJ� ZXNSL YMJ *IEXYVI7GSVIV HQFXX INXHZXXJI JFWQNJW NS YMNX YMJXNX� 9MNX
LN[JX ZX NRUTWYFSHJ XHTWJX KTW KTZW HFYJLTWNJX TK KJFYZWJX� YMTXJ WJQFYJI YT JFHM
TK YNRGWJ� JS[JQTUJ� UNYHM� FSI MFWRTS^�

9MJ 7OIXGLTEH HZWWJSYQ^ ITJX STY KFHYTW YMJ HTRUZYJI JS[JQTUJ [JHYTW NSYT NYX
KJFYZWJ YJRUQFYJ� 9MNX NX KTW RZQYNUQJ WJFXTSX� NSHQZINSL RTXY NRUTWYFSYQ^ YMFY
YMJ JS[JQTUJ NX HMTXJS FX F [NXZFQQ^ J]UWJXXJI UFWFRJYJW� GZY FQXT YMFY YMJ JS�
[JQTUJ NX HTRUZYJI FY F INKKJWJSY WJXTQZYNTS KWTR TYMJW KJFYZWJX� YMFY XTRJ TK
NYX HMFWFHYJWNXYNHX FWJ J]UJHYJI YT GJ WJܫJHYJI NS TYMJW KJFYZWJX� FSI YMFY NY MFX
QJXX YT IT \NYM YMJ 7OIXGLTEHѣX LTFQX� ,N[JS YMJ TYMJW YMWJJ NRUTWYFSHJ XHTWJX
7� \J FUUQ^ YMJ XTKYRF] KZSHYNTS XT YMFY

∑
x∈7 = 1� FSI YMJS FXXNLS YMJ WJXZQYNSL

\JNLMYX YT KJFYZWJX FX XMT\S GJQT\ 
KJFYZWJX STY QNXYJI MJWJ FWJ FXXNLSJI \JNLMY
0��

Ѭ 8MQFVI� 2+((� 8UJHYWFQ (JSYWTNI� 8UJHYWFQ 7TQQTKK� 8UJHYWFQ +QZ]� 8UJHYWFQ
*SYWTU^� 8UJHYWFQ 8UWJFI� 8UJHYWFQ 8PJ\SJXX� 8UJHYWFQ 0ZWYTXNX� .SMFWRTSNH�
NY^� )NXXTSFSHJ� 9WNXYNRZQZX

Ѭ 4MXGL� 5NYHM 
(TWWJHYJI�� 5NYHM (TSܪIJSHJ 
2*14).&�>.3�� 5NYHM 8FQNJSHJ

Ѭ ,EVQSR]� (MWTRF

ݥݞݣݟݚݝ+ �ݙުݥ޵ݠݠݝ) ުݙݚ޵ݜ8 ޲ݝݤݘ2ު

9MJ WXYܪ RJYMTI� \MNHM WJXZQYX NS HTQQFLJX \NYM F WJQFYN[JQ^ XUFWXJ YJ]YZWJ FSI NX
NSXUNWJI G^ RFYHMNSL UZWXZNY� NX F XNRUQJ LWJJI^ FQLTWNYMR� .S JFHM NYJWFYNTS� NY
XJJPX YT SIܪ FSI FII TSJ XTZSI TUYNTS YT YMJ FWWFSLJRJSY YMFY RTXY MJQUX NY
RTWJ HQTXJQ^ RFYHM YMJ YJRUQFYJ� 4W� \J XJJP YMJ TUYNTS X YMFY RNSNRN_JX� \NYM
YJRUQFYJ T� YJRUQFYJ�XHFQNSL HTSXYFSY c 
IJKFZQYX YT ��ࢩߚ SZRGJW TK KJFYZWJX n�
FWWFSLJRJSY A� FSI \JNLMY�[JHYTW w�

ߚ�



n∑

i=0

||cTi − (A+Xi)||2wi 
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ݥݞݣݟݚݝ+ �ݙުݥ޵ݠݠݝ) ުݙݞު( ޲ݝݤݘ2ު

9MJ XJHTSI RJYMTI WJXZQYX NS XTZSI HTQQFLJX \NYM F RZHM IJSXJW YJ]YZWJ� \NYM F
WJQFYN[JQ^ QFWLJ SZRGJW TK XTZSI NSXYFSHJX� .Y NX FQXT LJSJWFQQ^ XQT\JW� FSI XMTZQI
NIJFQQ^ GJ ZXJI \NYM F XRFQQ� HFWJKZQQ^ HZWFYJI HTQQJHYNTS TK XTZSIX� +TW YMNX
RJYMTI� \J KTWRZQFYJ FSI XTQ[J FS TUYNRN_FYNTS UWTGQJR ZXNSL XNRZQFYJI FSSJFQ�
NSL� 8NRZQFYJI FSSJFQNSL NX F UWTGFGNQNXYNH RJYMTI KTW TUYNRN_FYNTS� JXUJHNFQQ^ NS
YMJ UWJXJSHJ TK RFS^ UFWFRJYJWX 
NS TZW HFXJ� XTZSIX�� .Y IWF\X KWTR XYFYNXYNHFQ
RJHMFSNHX� XUJHNܪHFQQ^ YMJ UWTHJXX TK FSSJFQNSL 
N�J� MJFYNSL FSI YMJS HTTQNSL F
RFYJWNFQ YT WJIZHJ IJKJHYX� NS XTQNIX� FSI FIFUYX F 2TSYJ (FWQT RJYMTI YT XJFWHM
G^ WFSITR XFRUQNSL� \MNHM MJQUX F[TNI QTHFQ RNSNRF� 9MNX YJHMSNVZJ NX MJQUKZQ
MJWJ GJHFZXJ TK YMJ QFWLJ SZRGJWX TK TUYNTSX� ZSHJWYFNSY^ NS YMJ XJFWHM XUFHJѣX
HMFWFHYJWNXYNHX� FSI NYX FGNQNY^ YT UWT[NIJ F LTTI XTQZYNTS� 9MJ 7OIXGLTEH HZWWJSYQ^
ZXJX F XNRUQJ NRUQJRJSYFYNTS UWT[NIJI G^ YMJ RQWTXJ ߛߝ UFHPFLJ� 9MJ NSNYNFQ [JW�
XNTS YWNJI YT XJQJHY FS^ SZRGJW TK XTZSI TUYNTSX \MTXJ KJFYZWJX� XZRRJI� FWJ
HQTXJXY NS INXYWNGZYNTS YT YMJ YJRUQFYJѣX KJFYZWJX� RJFXZWJI G^ 0ZQQGFHP�1JNGQJW
IN[JWLJSHJ �ߚߞ

9MJ HZWWJSY NRUQJRJSYFYNTS YWFSXKTWRX YMNX NSYT F HTSYNSZTZX TUYNRN_FYNTS UWTG�
QJR� NS \MNHM YMJ XJQJHYNTS [FWNFGQJ s FHYZFQQ^ WJܫJHYX FRUQNYZIJ UJW XTZSI∈ [0, 1]�
<J FQXT NSYWTIZHJ FSTYMJW UFWFRJYJW� ρ TW IJSXNY^� .S FXXJRGQNSL FZINT FKYJW TU�
YNRN_FYNTS� XTZSIX FXXNLSJI FS FRUQNYZIJ GJQT\ 1 − ρ FWJ STY NSHQZIJI� XT YMNX
UFWFRJYJW FHYX FX F PNSI TK �QYJWܪ HTSYWTQQNSL YMJ YJ]YZWFQ HTRUQJ]NY^ TK YMJ TZY�
UZY FX F \MTQJ 
FX TUUTXJI YT YMJ YNRJ�[FW^NSL XPJYHMJI IJSXNY^�� 9MNX RF^ FQXT
WJXZQY NS HTQQFLJX \NYM RTWJ SZFSHJ� XNSHJ XTZSIX HFS GJ RN]JI FY INKKJWJSY UTXXN�
GQJ FRUQNYZIJX� +TW N TUYNTSX� n KJFYZWJX� HTSYNSZTZX XJQJHYNTS [FWNFGQJ s ⊆ [0, 1]
NSINHFYJX \MNHM TUYNTSX YT HTRGNSJ� <NYM TUYNTS XJY L� YJRUQFYJ T� HTSXYFSY c�
FSI KJFYZWJ�\JNLMY [JHYTW w� NY YWNJX YT RNSNRN_J�
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<MJWJ Lji IJSTYJX KJFYZWJ SZRGJW i TK TUYNTS SZRGJW j� '^ IJKFZQY� YMNX RJYMTI
QNRNYX NYXJQK YT F RF]NRZR TK ࢩࢩߛ NYJWFYNTSX� &IINYNTSFQQ^� TSJ TUYNTSFQ UWJUWT�
HJXXNSL XYJU NX YT NSNYNFQN_J YMJ XJQJHYNTS [JHYTW \NYM YMJ XUFWXJ RJYMTIѣX TZYUZY
XJQJHYNTS [JHYTW� UQZX F XRFQQ FRTZSY TK STNXJ� 9MNX HFS FHY FX F PNSI TK NSNYNFQ
LZNIJ KTW YMJ TUYNRN_FYNTS UWTHJXX� FSI \FX KTZSI NS UWFHYNHJ YT XTRJYNRJX QJFI
YT VZNHPJW TW GJYYJW WJXZQYX� GYZ FQXT MFX F INKKJWJSY NSYJWUWJYFYNTS� YMJ �WXYܪ XUFWXJ�
RJYMTI NX IJYJWRNSNXYNH 
N�J� LN[JS YMJ XFRJ IFYF� NYX GJMF[NTW \NQQ GJ YMJ XFRJ��
FSI XT YMJ XJHTSI RJYMTI HFS NS YMNX HFXJ GZNQI FWTZSI YMJ TZYHTRJ TK YMJ WXYܪ
RJYMTI NK YMJ ZXJW SIXܪ YMJ YJ]YZWJ NSXZKܪHNJSYQ^ WNHM TW KZQQ�

'TYM RJYMTIX JXYNRFYJ YMJ KJFYZWJX TK RN]YZWJX G^ QNSJFWQ^ HTRGNSNSL YMJ KJF�
YZWJX TK TUYNTSX� 9MNX RJYMTI NX JKܪHNJSY� GZY MFX NYX QNRNYFYNTSX \MJS FHHZWFH^
NX IJXNWFGQJ� ߞߜ 8TRJ KJFYZWJX FWJ GJYYJW JXYNRFYJI \MJS HTRGNSJI QNSJFWQ^� \MNQJ
TYMJWX WJQ^ TS YMJ NSNYNFQ XTZSI XJQJHYNTS FSI UFWYNHZQFW FXUJHYX 
_JWT WJLNTSX NS
YMJ HTWWJHYJI UNYHM KJFYZWJX� KTW J]FRUQJ��

ߝ���ߜ :XJW .SYJWKFHJ

9MJ 7OIXGLTEHѣX NSYJWKFHJѣX UWNRFW^ KZSHYNTS NX YT UWT[NIJ F [NXZFQ NSUZY RTIFQNY^�
NS YMJ KTWR TK IWF\NSL QNSJX� :XJW LJXYZWJX FWJ YWFSXKTWRJI NSYT QNSJX \NYM XTRJ
XRTTYMNSL� FSI WJSIJWJI \NYM YMJ 0TS[F QNGWFW^� 2TXY TK YMJ XHWJJS NX LN[JS YT
WJUWJXJSYNSL YMJ XPJYHM FSI FZINT XPJYHM \F[JKTWR� 1NSJ XJQJHYNTS FSI WJSIJW�
NSL KZSHYNTSFQNY^ NX LN[JS FY YMJ GTYYTR� OZXY FX UFWFRJYJW XJQJHYNTS FSI FHYNTS
NSNYNFYTWX FWJ NS YMJ TYMJW NSYJWKFHJX� & YJ]YZFQ NSUZY FQQT\X YMJ ZXJW YT XUJHNK^ FS
FZINT HTQQJHYNTS YT GZNQI \NYM� G^ SFRJ 
J�L� UWJ[NTZXQ^ KTWRJI \NYM YMJ 3FWIVZE�
XSV]�� 9MNX NSYJWKFHJ NX YMJ XNRUQJXY TSJ XT KFW� IJXNLSJI YT UWT[NIJ F HTRKTWYFGQJ�
HQJFW� FSI WJXUTSXN[J XPJYHMNSL UQFYKTWR� & UWTYTY^UJ [JWXNTS XMT\NSL YMJ QNSJX�
XPJYHM \F[JKTWR� FSI HTSYWTQX HFS GJ XJJS NS �Lܪ �ߟ�ߜ

ߜ�



*MKYVI ���� % TVSXSX]TI SJ XLI 7OIXGLTEH MRXIVJEGI�

8NRNQFWQ^ YT YMJ 3FWIVZEXSV]� F RTIFQ [NJ\ MFSIQJX FIINYNTSFQ KZSHYNTSFQNY^ NS YMNX
NSYJWKFHJ� .S YMNX HFXJ� YMFY NSHQZIJX UWJ[NJ\NSL FSI IT\SQTFINSL YMJ WJXZQYX TK
YMJ HTQQFLJ�KTWRNSL UWTHJXX� FX \JQQ FX IT\SQTFINSL YMJ ZXJW�XZUUQNJI XPJYHM
FZINT YT UWJXJW[J NY� 9MNX NX XJJS NS �Lܪ ��ߜ�

*MKYVI ���� 8LI 7OIXGLTEH̽W QSHEP ZMI[�

ߝ�



4
)NXHZXXNTS FSI 5WTOJHY *[FQZFYNTS

*[JS \NYMNS YMJ UWTRNSJSYQ^ FRGNLZTZX FSI [FWNFGQJ XUFHJX TK HWJFYN[J UWFHYNHJ
FSI FWYNXYNH UWTIZHYNTS� F LWJFY IJFQ TK \TWP MFX GJJS ZSIJWYFPJS YT XYZI^� J[FQ�
ZFYJ� FSI IJܪSJ FXUJHYX TK FWYNKFHYX� YTTQX� UWTHJXXJX� FSI INXHTZWXJ UWTIZHJI
NS YMJ �JQIܪ <MNQJ \J RF^ STY J]UJHY YT ^WRQܪ WFYJ YMNX UWTOJHYѣX UWFHYNHFQ ZYNQ�
NY^ TW VZFSYNYFYN[JQ^ IJXHWNGJ YMJ VZFQNY^ TK NYX WJXZQYX� YMNX UFXY \TWP HFS� \MJS
HTRGNSJI \NYM NIJSYNK^NSL FSI IJXHWNGNSL YMJ UWTOJHYѣX LTFQX� MJQU YT KWFRJ NYX
RJYMTIX FSI TZYHTRJX \NYMNS F HTSYJ]Y TK FUUQNHFYNTS� FX \JQQ FX IJXNLS KZYZWJ
J[FQZFYNTSX YMFY GJYYJW WJܫJHY NYX JKܪHFH^ NS WJFQ�\TWQI XHJSFWNTX�

ߚ�ߝ 5WTOJHY ,TFQX

(TSHJUYZFQQ^� 7MJXMRK 7SYRH NX F XZNYJ TK HTSSJHYJI YTTQX YMFY YTLJYMJW JXYFGQNXM
FS JHTX^XYJR KTW HWJFYN[J HTRUTXNYNTS FSI UWTIZHYNTS \NYM QFWLJ FZINT HTQQJH�
YNTSX� <MNQJ JFHM RTIZQJ MFX F INKKJWJSY ITRFNS FSI TZYUZY KTWR� YMJ^ XMFWJ F
XJY TK HTRRTS LTFQX \NYM WJLFWI YT MT\ YMJ^ XZUUTWY YMJ HWJFYN[J UWTHJXX� -JWJ�
\J NS[JXYNLFYJ XTRJ TK YMJXJ LTFQ FWJFX NS RTWJ IJYFNQ� FSI FSFQ^_J YMJ UWTOJHYѣX
XYWFYJLNJX NS JFHM HFXJ�

ߞ�



ߚ�ߚ�ߝ *]UQTWFYTW^

2FWLFWJY 'TIJS \WNYJX YMFY J]UQTWFYTW^ HWJFYN[NY^ ѦNS[TQ[JX YMJ LJSJWFYNTS TK ST[JQ
NIJFX G^ YMJ J]UQTWFYNTS TK XYWZHYZWJI HTSHJUYZFQ XUFHJX�ѧ ߚߚ *]UQTWFYNTS NX YMJ
UWNRFW^ NSYJWJXY TK YMJ 7MJXIV FSI 3FWIVZEXSV] RTIZQJX� \MNHM UWT[NIJ [NXZFQ FSI
HTRUZYFYNTSFQ WJUWJXJSYFYNTSX TK QFYJSY XYWZHYZWJ NS XTZSI JSYNYNJX 
QTSL FZINT
QJXܪ FSI QFWLJ HTQQJHYNTSX WJXUJHYN[JQ^�� FSI F SZRGJW TK RJYMTIX RTIJQJI TS
MZRFS XJFWHM FSI UJWHJUYZFQ ST[JQY^ YT KFHNQNYFYJ SJ\ INXHT[JWNJX FSI WJQFYNTSX�
FX \JQQ FX ZXJW J[FQZFYNTS FSI NSHWJRJSYFQ RTINܪHFYNTS TK YMJXJ INXHT[JWJI UFY�
YJWSX�

(TSXNIJWNSL YMJXJ RTIZQJX� NS YMJNW XNRUQJXY KTWR� FX XJFWHM YTTQX� \J HFS IWF\
HTRUFWNXTSX YT TYMJW KTWRX TK XJFWHM ZXJI FX HWJFYN[NY^ XZUUTWY� 'NQQ 0ZQJX STYJX�

&S FWHMNYJHY QTTPNSL KTW ѦXJJIѧ NIJFX KTW F SJ\ UWTOJHY RF^ XJFWHM
FS FWHMNYJHYZWJ IFYFGFXJ� 3T[JQNXYX� OTZWSFQNXYX FSI FWYNXYX RF^ XNR�
NQFWQ^ XJFWHM YMJ \JG KTW SJ\ NIJFX� & MNXYTWNFS \NQQ J]UQTWJ FWHMN[FQ
RFYJWNFQ KTW F WJXJFWHM UWTOJHY� ࢩߞ

<MNQJ RZQYNUQJ XTZSI IFYFGFXJX J]NXY� FQTSL \NYM RJYMTIX KTW XJFWHMNSL YMJR�
0ZQJX FQXT \WNYJX FGTZY J]UQTWFYTW^ XJFWHM UFYYJWSX�

8JFWHMJWX NSYJWFHYN[JQ^ J]UQTWJ YMJ XJFWHM WJXZQYX G^ GWT\XNSL� �QYJWܪ
NSL TW TYMJW YJHMSNVZJX� 9MJ^ NXXZJ RZQYNUQJ� XZHHJXXN[J VZJWNJX FX
YMJNW NSKTWRFYNTS SJJI J[TQ[JX� UTXXNGQ^ FHWTXX RZQYNUQJ XJXXNTSX� 9MJ^
J]MNGNY ѦGJWW^�UNHPNSLѧ TW ѦNSKTWRFYNTS KTWFLNSLѧ GJMF[NTW FX YMJ^ HTQ�
QJHY ZXJKZQ GNYX TK NSKTWRFYNTS� KTQQT\ UWTRNXNSL YMWJFIX FSI NIJSYNK^
SJ\ NSKTWRFYNTS XTZWHJX�

<J HFS HTRUFWJ YMNX YT YMJ UWTHJXX KTQQT\JI NS YMJ ZSMGIGSMP UWTOJHY� IJXHWNGJI
NS HMFUYJW �ߛ FS NSHWJRJSYFQ� RZQYN�XJXXNTS UWTHJXX \MTXJ WJVZNWJRJSYX FWJ FR�
GNLZTZX FSI HMFSLNSL� 9MJ 7MJXIVѣX RJYMTIX KFHNQNYFYJ XUJHNܪH FSI HMFSLNSL
VZJWNJX� VZJWNJX GZNQY KWTR VZJW^ WJXZQYX TW XJLRJSYX TK NSYJWJXY NIJSYNܪJI G^
MFSI� FSI XZUUTWY UJWXNXYJSY 
N�J� RZQYN�XJXXNTS� NSYJWFHYNTS� 9MJ 3FWIVZEXSV]
XNRNQFWQ^ XZUUTWYX VZJW^� FQGJNY FX F RJYMTI TK NRUTXNSL XYWZHYZWJ FSI KTWRNSL
HTQQJHYNTSX KWTR FS TWLFSN_JI XUFHJ TK UTXXNGQJ XTZSIX� .Y FQXT XZUUTWYX UJW�
XNXYJSY NSYJWFHYNTS G^ XYTWNSL HTQQJHYNTSX� FSI FQQT\NSL YMJR YT GJ ZUIFYJI T[JW
YNRJ�

��



ߛ�ߚ�ߝ ,JSJWFYN[J

4SJ \F^ YMFY YMJ 7MJXIV NX F LJSJWFYN[J YTTQ� YMTZLM NY ITJX STY LJSJWFYJ XTZSI
RFYJWNFQ NS YMJ XJSXJ TK X^SYMJXNX� NX YMFY NY ZXJX XJFWHM FX F RJFSX YT LJSJWFYJ
TUYNTSX� -T\J[JW� FSTYMJW \F^ YMJ 7MJXIV LJSJWFYJX HWJFYN[J TUYNTSX NX \NYMTZY F
VZJW^� G^ WJQ^NSL TS RTIJQX TK MZRFS XJFWHM UWTHJXXJX� 9MJXJ HWJFYN[J TUYNTSX
FQXT ITZGQJ FX VZJW^ TUYNTSX \MNHM HFS GJ ZXJI YT IJ[JQTU FSI WJYWNJ[J RTWJ WJ�
XTZWHJX� &X XZHM� YMJ XJFWHM RJYMTIX FHY FX F PNSI TK GWNILJ GJY\JJS LJSJWFYN[J
FSI J]UQTWFYTW^ RTIJX TK XZUUTWY�

9MJ 3FWIVZEXSV] XMFWJX YMNX LJSJWFYN[J HMFWFHYJW� FQYMTZLM NY GJLNSX \NYM IJܪSJI
HWJFYN[J WJXTZWHJX NS F QFWLJ XMFWJI UTTQ� 9MJ TZYHTRJX FWJ F QNYYQJ RTWJ IJܪSJI
FX \JQQ� YMJ LTFQ NX YT UWTIZHJ HTQQJHYNTSX YMFY XMFWJ XTRJ UJWHJUYZFQ VZFQNY^�
FSI YMNX HFS XNRNQFWQ^ GJ ITSJ \NYM TW \NYMTZY F VZJW^� 9MJ WJQFYNTSFQ FXUJHYX TK
GZNQINSL HTQQJHYNTSX YMFY XMFWJ RJFSNSLKZQ FYYWNGZYJX XZUUTWYX FSTYMJW LTFQ FWJF
TK YMNX UWTOJHY� XUJHNܪHFQQ^ TSJ FXXZRJI G^ YMJ 7OIXGLTEH�

ߜ�ߚ�ߝ (TRGNSFYTWNFQ

(TRGNSNSL TGOJHYX TW NIJFX NSYT ST[JQ KTWRX NX XTRJYNRJX WJKJWWJI YT FX HTRGN�
SFYTWNFQ HWJFYN[NY^ �ߛߚ 9MJ 7OIXGLTEH XZUUTWYX YMNX PNSI TK UWTHJXX G^ FXXJRGQNSL
XTZSI HTQQFLJX KWTR FZWFQ FSI [NXZFQ LJXYZWFQ NIJF WJUWJXJSYFYNTSX� FSI TUYNTS�
FQQ^ XTZSI HTRUNQFYNTSX UWTIZHJI \NYM YMJ 3FWIVZEXSV]� .Y FQQT\X YMJ J]UQTWFYNTS
TK WJHTRGNSFSY J]UWJXXN[J UTYJSYNFQ NS F RTQIFGQJ FSI UFWFRJYWNH \F^�

*FWQNJW NS YMNX YMJXNX� \J JXYFGQNXMJI YMFY YMJ 7OIXGLTEH UWJXJW[JX YMJ XYWZHYZWJ
TK JFHM XTZSI� FSI FQXT YMFY NY UJWKTWRX NYX FXXJRGQ^ G^ YW^NSL YT RNSNRN_J XTRJ
PNSI TK RJFXZWJ TK INKKJWJSHJ GJY\JJS ZXJW NSUZY FSI YMJ TZYUZY� 9WJFYNSL XTZSIX
FX FYTRNH ZSNYX NX QNPJQ^ YT UQFHJ QNRNYFYNTSX TS MT\ QT\ YMJ INKKJWJSHJ RJFXZWJ
HFS UWFHYNHFQQ^ LT� YMTZLM \J RF^ HTSXNIJW YMNX F KJFYZWJ� .S FIINYNTS YT UWJ�
XJW[NSL NSIN[NIZFQ XTZSIX FX YMJ^ \JWJ HTSYWNGZYJI FSI HZWFYJI G^ ZXJWX� YMJ INK�
KJWJSHJ RJFXZWJ HFS FHY FX F RJFXZWJ TK XZWUWNXJ� TSHJ F XZNYFGQJ RNSNRZR
NX KTZSI TW F HTQQFLJ FWWFSLJRJSY NX HTSXYWZHYJI� 8ZWUWNXJ NX J]YJSXN[JQ^ ITH�
ZRJSYJI FX MF[NSL F WTQJ NS HWJFYN[J UWTHJXXJX� FSI FX F WJXUTSXJ YT HWJFYN[J
UWTIZHYX ߜߚ �ߝߞ .Y NX FQXT MTUJI YMFY� MJWJ� NY JSHTZWFLJX HTSYNSZJI JSLFLJRJSY�
HTSYWNGZYNTS� FSI XMFWNSL� GTYM \NYM YMJXJ YTTQX FSI TYMJW TSJX�

ߟ�



ߝ�ߚ�ߝ 8UTSYFSJTZX

&QQ YMWJJ RTIZQJXѣ NSYJWKFHJX FWJ IJXNLSJI YT XZUUTWY NSYJWFHYN[J� NYJWFYN[J \TWP�
�T\Xܫ FSI XT FS NRUTWYFSY HTWTQQFW^ TK YMNX NX YMFY YMJNW HTRUZYFYNTSFQ YJHMSNVZJX
SJJI YT GJ FGQJ YT IJQN[JW WJXZQYX VZNHPQ^� 9MNX NX WJܫJHYJI NS YMJ ZXJ TK XNRUQJ FSI
FUUWT]NRFYJ FUUWTFHMJX YMWTZLMTZY YMJ X^XYJR� <J RNLMY J]UJHY YMFY QFYJSH^
NSYWTIZHJI NS JNYMJW XJFWHM TW FXXJRGQ^ RF^ IJYJW J]UQTWFYTW^ ZXJW GJMF[NTW� QNR�
NYNSL YMJ UTXXNGNQNYNJX KTW XUTSYFSJTZX INXHT[JW^ FSI HWJFYN[NY^�

&STYMJW QF^JW TK XUTSYFSJNY^ NX YMJ XMFWJI IFYFGFXJ TK XTZSIX� YT \MNHM YMJ TZY�
UZYX TK YMJ 7MJXIV �\Tܫ 9MJ 3FWIVZEXSV] XZUUTWYX J]UQTWNSL YMNX XMFWJI IFYFGFXJ
FSI INXHT[JWNSL HTSSJHYNTSX GJY\JJS XTZSIX HTSYWNGZYJI G^ INKKJWJSY ZXJWX� &I�
INYNTSFQQ^� YMJ 7OIXGLTEH FQQT\X YMJXJ RFYJWNFQX YT \Tܫ NSYT ZXJWXѣ NSIJUJSIJSY
J]UWJXXNTSX� HTRGNSNSL YMJR FSI RFSNKJXYNSL INXHT[JWJI HTSSJHYNTSX�

ߛ�ߝ 8^XYJR 5JWKTWRFSHJ

&X INXHZXXJI YMWTZLMTZY YMNX YMJXNX� F XNLSNܪHFSY LTFQ TK YMNX UWTOJHY NX YT UWT�
[NIJ NSYJWFHYN[J RJYMTIX� 9MNX WJVZNWJX YMFY YMJ UWTHJXXJX IJXNLSJI FSI ZXJI
UJWKTWR VZNHPQ^ FSI XHFQFGQ^� )FS 4QXJSѣX LTFQ TK ^J]NGNQNYܫ NX FSTYMJW \F^ TK
XYFYNSL YMNX�

& :. YTTQ NX J]NGQJܫ NK NY NX UTXXNGQJ YT RFPJ WFUNI IJXNLS HMFSLJX YMFY
HFS YMJS GJ J[FQZFYJI G^ ZXJWX� ��

.S YMNX XJHYNTS� \J FXXJXX YMJ UJWKTWRFSHJ TK F KJ\ PJ^ YJHMSNVZJX FSI FQLT�
WNYMRX IJ[JQTUJI NS YMNX \TWP� 'FXJI TS YMNX FSFQ^XNX� \J FQXT INXHZXX YMJ WTQJX
INKKJWJSY YJHMSNVZJX HFS UQF^ NS F ZXJW XHJSFWNT� FSI QNRNYFYNTSX \NYM WJLFWI YT
GTYM VZFSYNY^ TK HTSYJSY FSI QFYJSH^ NS YMJ X^XYJRѣX WJXUTSXJ� -JWJ \J FWJSѣY
J[FQZFYNSL YMJ VZFQNY^ TK YMJ WJXZQYX� OZXY MT\ VZNHPQ^ YMJ^ RNLMY GJ FGQJ YT GJ
WJYZWSJI NS FS NSYJWFHYN[J HTRUZYNSL JS[NWTSRJSY� TS F HTSXZRJW QFUYTU�

ߚ�ߛ�ߝ 8NKYJW

9MJ 7MJXIV MFX KTZW UWNRFW^ RJYMTIX� IJXHWNGJI NS HMFUYJW ߜ NS IJYFNQ� .S YMNX XJH�
YNTS� \JѣQQ LWTZU YMJR G^ YMJ XNLSFQX YMJ^ \TWP \NYM� WFYMJW YMFS \MJYMJW TW STY
YMJ^ RFPJ ZXJ TK VZJWNJX� +TW YMJ JS[JQTUJ�GFXJI RJYMTIX� \J FXXJXX YMJ YNRJ
YFPJS YT UWTIZHJ ࢩߚ WJXZQYX KWTR FZINT XNLSFQX \NYM IZWFYNTSX WFSLNSL KWTR ࢩߚ

��



*MKYVI ���� 4IVJSVQERGI SJ XLI UYIV]�FEWIH IRZIPSTI WIEVGL JSV WIKQIRXW�

RNSZYJX YT ߛ MTZWX� NS NSHWJRJSYX TK ࢩߚ RNSZYJX� 9T GJLNS \NYM� QJYѣX QTTP FY WJ�
XZQYX KWTR YMJ VZJW^�GFXJI UWTHJXX \NYM F �XJHTSIߚ QTSL VZJW^ 
�Lܪ ��ߚ�ߝ

*[JS \NYM F �MTZWߛ FZINT �QJܪ NY YFPJX QJXX YMFS ߞ�ߛ XJHTSIX YT WJYWNJ[J ࢩߚ WJXZQYX�
9MNX ITJXSѣY NSHQZIJ YMJ NSNYNFQ YNRJ SJJIJI YT QTFI FSI FSFQ^_J YMJ FZINT �QJܪ
\MNHM HFS YFPJ F KJ\ XJHTSIX GZY TSQ^ LJSJWFQQ^ SJJIX YT GJ ITSJ TSHJ UJW �QJܪ
6ZJWNJX IJUJSI TS YMJ IFYF JNYMJW GJNSL XYTWJI NS RJRTW^� TW GJNSL WJYWNJ[JI
KWTR YMJ 7MJXMRK 7SYRH IFYFGFXJ�

9T HTSSJHY YMJXJ RJFXZWJRJSYX YT YMJ VZJXYNTS FY MFSI� TK \MJYMJW YMJ^ WJܫJHY
NSYJWFHYN[NY^ XZUUTWY� \J HFS HTRUFWJ YMJR YT UJWHJUYZFQQ^�JXYFGQNXMJI YNRJ HTS�
XYFSYX YMFY JXYFGQNXM WJXUTSXJ YNRJ QNRNYX� (FWI JY FQ� IJXHWNGJ ߚ XJHTSI FX YMJ
UJWHJUYZFQ UWTHJXXNSL YNRJ HTSXYFSY �ߚ� \MNHM 3NJQXJS IJXHWNGJX FX F QNRNY KTW ZS�
NSYJWWZUYJI \Tܫ TK YMTZLMY� KTW YMJ ZXJW �ߝ� .S RFS^ HFXJX� YMJ J]UJHYJI WJXUTSXJ
YNRJ KTW YMNX UWTHJXX \NQQ GJ GJQT\ YMNX UFWYNHZQFW YMWJXMTQI�

& INKKJWJSY YNRJ QNRNY JXYFGQNXMJI NX YMJ ZSNY YFXP YNRJ HTSXYFSY� \MNHM NX ࢩߚ XJH�
TSIX� 3NJQXJS STYJX YMFY KTW QTSLJW WJXUTSXJ YNRJX� ZXJWX \NQQ \FSY YT UJWKTWR
TYMJW YFXPX \MNQJ \FNYNSL KTW WJXZQYX� 9MNX NX UJWMFUX F RTWJ JKKJHYN[J YMWJXM�
TQI YT FXXZRJ NS YMJ HFXJ TK YMJ 7MJXIVѣX RJYMTIX JFHM WJVZJXY HFS GJ YWJFYJI
FX F YFXP� YMJ ZXJW \FNYX KTW WJXZQYX FSI YMJS UJWKTWRX XZGXJVZJSY WJVZJXYX FX
SJJIJI�

ߣ�



*MKYVI ���� 4IVJSVQERGI SJ XLI EYXSQEXMG IRZIPSTI WIEVGL JSV WIKQIRXW�

8JHTSI� \J HFS YFPJ F QTTP FY YMJ UJWKTWRFSHJ TK YMJ FZYTRFYNH RJYMTI GFXJI
TS YMJ XNLSFQ JS[JQTUJ 
�Lܪ ��ߛ�ߝ .S YMNX HFXJ� WJXUTSXJ YNRJX FWJ J[JS VZNHPJW�
\NYM YMJ �MTZWߛ FZINT XTZWHJ WJXZQYNSL NS F WJXUTSXJ YNRJ ZSIJW TSJ KYMܪ TK F
XJHTSI� 8NRNQFWQ^� \J RNLMY J]UJHY YMFY YMJXJ YNRJX FQTSJ XZUUTWY NSYJWFHYN[J ZXJ
\JQQ� 9MJXJ RJFXZWJRJSYX IT STY KFHYTW NS TYMJW YNRJX� XZHM FX YMTXJ NS[TQ[JI
NS QTFINSL FSI FSFQ^_NSL YMJ FZINT �QJXܪ TW NS WJYWNJ[NSL IFYF KWTR YMJ IFYFGFXJ�
XNSHJ YMJXJ [FW^ XNYZFYNTSFQQ^ FSI RF^ STY FQ\F^X GJ FUUQNHFGQJ 
KTW J]FRUQJ�
\MJS IFYF NX PJUY NS RJRTW^ FKYJW F UWJ[NTZX WJVZJXY�� .S XTRJ HFXJX� WJVZJXYX
\NQQ SJJI J]YWF YNRJ YT FHHTRUQNXM YFXPX�

9MJ VZJW^�GFXJI FSI FZYTRFYNH RJYMTIX GFXJI TS RZQYNINRJSXNTSFQ FZINT KJF�
YZWJX YFPJ HTSXNIJWFGQ^ QTSLJW� GTYM GJHFZXJ TK YMJ INRJSXNTSFQNY^ TK YMJ KJFYZWJ
XUFHJ FSI YMJ HTRUQJ]NY^ TK YMJ RTIJQX� IJXUNYJ UWJUWTHJXXNSL XYJUX FSI FUUWT]�
NRFYJ XJFWHM RJYMTIX ZXJI� 9MNX RFPJX YMJR QJXX XZNYFGQJ KTW NSYJWFHYN[J ZXJ FX
IJXHWNGJI UWJ[NTZXQ^ 
XJJ �Lܪ ��ߜ�ߝ 5QFHNSL HTSXYWFNSYX TS YMJXJ Y\T YJHMSNVZJX�
JXUJHNFQQ^ YMJ FZYTRFYNH RJYMTI 
J�L� SZRGJW TK \NSIT\X� HFS HTSXNIJWFGQ^ NR�
UWT[J UJWKTWRFSHJ�

9MJ YNRJ YFPJS NX J]UJHYJI YT XYNQQ GJ� MT\J[JW� RZHM QT\JW YMFS RFSZFQ XJFWHM
RJYMTIX� <J RNLMY J]UJHY YMFY ZXJWX \NQQ \FSY YT UJWKTWR TYMJW YFXPX \MNQJ
\FNYNSL KTW WJXZQYX YT GJ HTRUZYJI� 9MJ ZXJW NSYJWKFHJѣX ZXJ TK FX^SHMWTSTZX WJ�
VZJXYX FSI HJSYWFQN_JI FUUQNHFYNTS XYFYJ XZUUTWYX YMNX \JQQ� XT YMFY YMJ ZXJW NX KWJJ

ࢩߟ



�E
 5YIV]�FEWIH QIXLSH� �F
 %YXSQEXMG QIXLSH�

*MKYVI ���� 4IVJSVQERGI SJ FSXL XLI JIEXYVI�FEWIH ETTVSEGLIW�

YT UJWKTWR TYMJW YFXPX� J[JS NS TYMJW RTIZQJX TK YMJ NSYJWKFHJ� \MNQJ F\FNYNSL WJ�
XZQYX KWTR F 7MJXIV WJVZJXY� <MJS WJXZQYX FWJ WJYZWSJI� YMJ^ FWJ FIIJI YT YMJ FUUQN�
HFYNTSѣX XYFYJ YWJJ FSI YMJ :. NX ZUIFYJI YT INXUQF^ YMJR FX SJJIJI� +ZWYMJWRTWJ�
\NYM XJW[JW�IJUQT^JI [JWXNTSX� RTWJ UT\JWKZQ HTRUZYNSL NSKWFXYWZHYZWJ RF^ ^NJQI
KFXYJW WJXZQYX FX \JQQ�

ߛ�ߛ�ߝ 8PJYHMUFI

9MJ 7OIXGLTEH JRUQT^X 3FWIVZEXSV]�QNPJ XJQJHYNTS RJYMTIX YT UWTIZHJ F KJFXN�
GQJ UTTQ TK XTZSI TUYNTSX KWTR \MNHM YT HMTTXJ FSI FXXJRGQJ F HTQQFLJ \NYM�
5FWY TK YMJ WJFXTS YT IT YMNX NX YMJ XJSXNYN[NY^ TK YMJ HMTXJS HTRUZYFYNTSFQ FU�
UWTFHMJX YT YMJ FRTZSY TK IFYF YMJ^ SJJI YT UWTHJXX� *FWQNJW \J INXHZXXJI YMJ
NSYJWFHYN[J XY^QJ TK XPJYHMNSL�FX�F�IJXNLS�UWTHJXX� FSI FX XZHM NY NX NRUTWYFSY YT
KFHNQNYFYJ XZHM F GFHP�FSI�KTWYM� NYJWFYN[J \TWPܫT\� <MNQJ YMJ SZRGJW TK XTZSIX
NX TSQ^ TSJ UJWKTWRFSHJ [FWNFGQJ 
YMJ IZWFYNTS TK YMJ XPJYHM� YMJ SZRGJW TK XTZSI
TUYNTSX LJSJWFYJI KWTR YMJ XTZSIX� FSI FQLTWNYMR�XUJHNܪH UFWFRJYJWX FWJ TYMJW
XNLSNܪHFSY XZHM [FWNFGQJX�� NY RF^ MJQU YT LN[J ZX F LJSJWFQ XJSXJ TK YMJ 7OIXGL�
TEHѣX WJXUTSXJ YNRJX�

+NWXY� QJYѣX YFPJ F QTTP FY YMJ XUFWXJ� LWJJI^ FQLTWNYMR� \NYM NYX IJKFZQY UFWFRJYWN_F�

ߚߟ



YNTS 
GJY\JJS ࢩߚ FSI ࢩߝ XTZSI XJQJHYNTSX� \NYM F ��XJHTSI XPJYHM� FSI GJY\JJS
ࢩߞ FSI ࢩࢩߞ ZSNVZJ XTZSIX YT YWFSXKTWR NSYT NSHWJRJSYFQQ^ YNRJ�XMNKYJI TUYNTSX�
FSI XJQJHY KWTR 
�Lܪ ��ߝ�ߝ

*MKYVI ���� 7OIXGLTEH TIVJSVQERGI� QIXLSH ��

'^ IJKFZQY� YMJ 7OIXGLTEH NX J]UJHYJI YT UWJ�XJQJHY ≤ 100 ZSNVZJ XTZSIX YT \TWP
\NYM� \MNHM� NS YMNX NSXYFSHJ� YFPJX RZHM QJXX YNRJ YT FXXJRGQJ YMFS YMJ ࢩߚ XJH�
TSIX STYJI JFWQNJW� 9MNX FQXT NSHQZIJX YMJ YNRJ YFPJS YT X^SYMJXN_J YMJ TZYUZY
FZINT� G^ QTFINSL FQQ YMJ QJXܪ FSI HTRGNSNSL YMJR YTLJYMJW� FX \JQQ FX STWRFQN_�
NSL YMJ RN]� 9MJ XJHTSI� IJSXJ RJYMTI� GFXJI TS XNRZQFYJI FSSJFQNSL� UJWKTWRX
RZHM XQT\JW FSI NYX UJWKTWRFSHJ NX RTWJ INKܪHZQY YT HMFWFHYJWN_J� LN[JS MT\ [FWN�
FSY NY HFS GJ� ,JSJWFQQ^� FX NY NX UFWFRJYJWN_JI G^ IJKFZQY� NY J]UJHYX GJY\JJS F
KTZWYM FSI F YJSYM TK YMJ FRTZSY TK IFYF FX YMJ WXYܪ RJYMTI� KTW WTZLMQ^ JVZN[�
FQJSY UJWKTWRFSHJ� (TSXJVZJSYQ^� NY RNLMY JNYMJW GJ ZXJI \NYM XRFQQ HTQQJHYNTSX
KTW NSYJWFHYN[J XPJYHMNSL� TW \NYM QFWLJW HTQQJHYNTSX KTW IJYFNQJI ѧTKܫNSJѧ WJSIJW�
NSL�

<MNQJ� FX RJSYNTSJI� NY NX UTXXNGQJ YT FXXJRGQJ HTQQFLJX KWTR RTWJ XTZSIX� FSI
WJVZNWJ YMJ ZXJW YT \FNY FSI�TW UJWKTWR TYMJW YFXPX \MNQJ \FNYNSL� YMJ QT\ WJ�
XUTSXJ YNRJX FQXT IT XZUUTWY NSYJWFHYN[J� NYJWFYN[J XPJYHMNSL YT IJ[JQTU YMJ ZXJWѣX
HTRUTXNYNTSFQ NIJFX NS HTSYJ]Y� +ZWYMJW J]UJWNRJSYX FWJ SJJIJI YT IJYJWRNSJ
YMJ J]YJSY YT \MNHM YMNX HTSHQZXNTS HFS GJ XZUUTWYJI NS UWFHYNHFQ ZXJW XHJSFWNTX�
LN[JS YMJ FIINYNTSFQ QFYJSH^ NSYWTIZHJI G^ TYMJW UFWYX TK YMJ X^XYJR FSI NSYJWFH�

ߛߟ



YNTS�

ߜ�ߝ 5QFSSJI 8YZINJX

9T HMFWFHYJWN_J YMJ UWFHYNHFQ JKܪHFH^ TK YMJ XTKY\FWJ JS[NWTSRJSYѣX YJHMSNVZJX
FSI NSYJWKFHJX NS XZUUTWYNSL NYX XYFYJI LTFQX� NY RF^ GJ MJQUKZQ YT HTQQJHY XTRJ
IFYF� .S YMNX XJHYNTS� \J NIJSYNK^ Y\T Y^UJX TK IFYF HTQQJHYNTS J]UJHYJI YT ^NJQI
ZXJKZQ NSKTWRFYNTS� 9MJ WXYܪ NS[TQ[JX IJQN[JWNSL F MTXYJI UWTYTY^UJ YT F XRFQQ
SZRGJW TK ZXJWX� FSI UWJXHWNGNSL XTRJ [JW^ LJSJWFQ YFXP INWJHYNTSX FQTSL \NYM
F XZW[J^ YMFY FIIWJXXJX MT\ YMJ XUJHNܪH IJXNLSX FSI RJYMTIX TK YMJ X^XYJR
WJQFYJ YT GTYM YMJ YFXP FWJFX� FSI YMJ NSYJSIJI LTFQX� 9MJ TYMJW Y^UJ IJFQX \NYM
HTQQJHYNSL FSTS^RN_JI IFYF KWTR UWFHYNHFQ ZXJ TK YMJ X^XYJR FX IJUQT^JI YT F
QFWLJW SZRGJW TK ZXJWX� \NYM F KJ\ FWJFX TK WJQJ[FSHJ XUJHNܪHFQQ^ STYJI�

ߚ�ߜ�ߝ :XJW 9JXYNSL

& RFOTW HMFQQJSLJ TK FUUQ^NSL XYFSIFWI ZXJW YJXYNSL XYWFYJLNJX NS YMNX FRGNLZTZX
UWTGQJR ITRFNS NX YMJ QFHP TK XYFSIFWIN_JI YFXPX� &IINYNTSFQQ^� YMNX UWTOJHY NX
GTYM UTXNYNTSJI NS F XUJHNFQN_JI ITRFNS� FSI FQXT NSYJSIJI YT GJ FHHJXXNGQJ YT F
\NIJ WFSLJ TK ZXJWX� +NSFQQ^� NY NX J]UJHYJI YMFY F ZXJW \NQQ XUJSI XTRJ YNRJ \NYM
YMJ YTTQX� QJFWSNSL YMJNW GJMF[NTWX FSI YMJWJG^ QJFWSNSL YT ZXJ YMJR J]UWJXXN[JQ^�
\MNHM NX INKܪHZQY YT HTSYFNS \NYMNS XYFSIFWI ZXJW YJXYNSL XNYZFYNTSX� 4QXJS NIJSYN�
JXܪ YMJXJ FX FXXZRUYNTSX TKYJS RFIJ NS ZXFGNQNY^ YJXYNSL� FSI WJRFWPX YMFY YMJ^
FWJ STY TKYJS RJY�

.SXYJFI� \J HFS UWJXHWNGJ LJSJWFQ� FQGJNY RTIZQJ�XUJHNܪH� UFYYJWSX TK ZXJ� FSI
TKKJW XTRJ IJRTSXYWFYN[J RFYJWNFQX YT JFHM ZXJW� 2FYJWNFQX RNLMY NS[TQ[J QTSL
FZINT QJXܪ XYTWJI TS F XJW[JW� YMFY HFS GJ FZYTRFYNHFQQ^ QTFIJI KTW JFHM ZXJW� NS
YMJ HFXJ TK YMJ 7MJXIV� 9MJ^ RNLMY FQXT NSHQZIJ J]FRUQJ HTQQJHYNTSX FSI XPJYHMJX
NS YMJ HFXJ TK YMJ 3FWIVZEXSV] FSI 7OIXGLTEH� 9MJ XZLLJXYJI UFYYJWSX TK FUUQ^�
NSL YMJXJ RFYJWNFQX RNLMY GJ NS YMJ KTWR TK XYFYJRJSYX� +TW J]FRUQJ�

Ѭ +NSI ࢩߛ NSYJWJXYNSL XJLRJSYX NS YMNX FZINT �QJܪ

Ѭ 2FPJ F HTQQJHYNTS TK ࢩߝ XTZSIX \NYM YMJ UNYHM *G�

Ѭ (WJFYJ F �XJHTSIࢩߚ QTSL HTQQFLJ TK ZSUNYHMJI XTZSIX YMFY LWFIZFQQ^ LJYX
QTZIJW�

ߜߟ



Ѭ 2FPJ F �XJHTSIߛߚ QTSL ѦIWTSJѧ HTQQFLJ� HJSYJWJI FWTZSI RNIIQJ (�

9MJXJ NSXYWZHYNTSX WJVZNWJ XTRJ GFHPLWTZSI NS FZINT FSI�TW RZXNH YT NSYJWUWJY�
GZY QJF[J WTTR KTW UFWYNHNUFSYX \NYM F GFXNH QJ[JQ TK J]UJWNJSHJ� FY FS NSYJWRJINFYJ
QJ[JQ� FSI YMTXJ MNLMQ^ UWTܪHNJSY \NYM FZINT UWTIZHYNTS YTTQX FSI \MT MF[J XYWTSL
RZXNHFQ GFHPLWTZSIX� &S JKKJHYN[J XYZI^ IJXNLS RNLMY NSHQZIJ F GFQFSHJI XFR�
UQJ TK UFWYNHNUFSYX \NYM INKKJWJSY QJ[JQX TK XJQK�WJUTWYJI ITRFNS J]UJWYNXJ�

9T HTQQJHY IFYF YMFY WJܫJHYX ZXJWXѣ J]UJWNJSHJX \NYM YMJ X^XYJR� \J HFS FXP F
WFSLJ TK VZJXYNTSX YMFY FIIWJXX INKKJWJSY FXUJHYX TK YMJNW J]UJWNJSHJX� 4SJ FWJF
TK NSYJWJXY NX FJXYMJYNH [FQZJ� KTW \MNHM \J RNLMY FXP WJXUTSIJSYX YT WFYJ YMJ VZFQ�
NY^ TK YMJ 7MJXIVѣX WJXZQYX FX HTRUFWJI \NYM YMJ XTZWHJѣX GFHPLWTZSI FZINT� TW YT
IJXHWNGJ YMJ FWYNXYNH VZFQNY^ TK YMJ 7OIXGLTEHѣX WJSIJWNSL TK YMJNW XPJYHMJX�

7JQFYJI YT YMNX NX J]UWJXXN[J QJ[JWFLJ� YMJ \F^X NS \MNHM ZXJW NSYJSY NX YWFSX�
KTWRJI� FSI F HTRUFWFYN[JQ^ XRFQQ FRTZSY TK JKKTWY KWTR YMJ ZXJW HFS ^NJQI WJ�
XZQYX YMFY Y^UNHFQQ^ WJVZNWJ RTWJ \TWP� +TW YMNX� \J RNLMY FXP ZXJWX YT WFYJ MT\
WJQFYJI YMJ 7OIXGLTEHѣX TZYUZYX FWJ YT YMJNW XPJYHM RFYJWNFQX� T[JW YMJ HTZWXJ TK F
SZRGJW TK XPJYHMJX� <J RNLMY FQXT FXP MT\ \JQQ YMJ 3FWIVZEXSV] HTQQJHYX XTZSIX
YMFY FWJ WJQFYJI YT YMJNW VZJWNJX� TW FWJ RZYZFQQ^ WJQFYJI NS YMJ HFXJ TK VZJW^�QJXX
HTQQJHYNSL� NS YMJ ZXJWѣX JXYNRFYNTS� 4YMJW JQJRJSYX TK NSYJWJXY NSHQZIJ X^XYJR UJW�
KTWRFSHJ FSI WJXUTSXJ YNRJX� NSYJWKFHJ IJXNLS FSI QF^TZY� [NXZFQN_FYNTS XYWFYJ�
LNJX� FSI ZXJKZQSJXX FHWTXX [FWNTZX XTZWHJ RFYJWNFQX�

9TLJYMJW� YMJXJ FSX\JWX FQTSL \NYM HTINSL FSI FSFQ^XNX HFS MJQU YT IJYJWRNSJ
\MNHM FXUJHYX TK YMJ X^XYJR UJWKTWR IJXNWFGQ^ LN[JS YMJ HTSYJ]YX TK ZXJ� YMJ
ZXJWѣX J]UJWYNXJ� FSI YMJ RFYJWNFQX YMJ X^XYJR \TWPX \NYM� 9MNX HFS MJQU YT KZW�
YMJW WJܪSJ YMJ IJXNLS FSI NRUQJRJSYFYNTS TK YMJ RTIZQJX� FSI UWJUFWJ YMJR KTW
IJUQT^RJSY YT F QFWLJW UTUZQFYNTS TK ZXJWX� QJFINSL ZX YT FSTYMJW KTWR TK IFYF
HTQQJHYNTS YMFY ZXJX F QFWLJW XFRUQJ XN_J�

ߛ�ߜ�ߝ 1TLLNSL FSI &ZYTRFYJI (TQQJHYNTS

<NYM F QFWLJW SZRGJW TK ZXJWX� \J RF^ GJ FGQJ YT TGXJW[J T[JWFQQ YWJSIX NS MT\
FSI \MJS INKKJWJSY JQJRJSYX TK YMJ X^XYJR FWJ ZXJI� FSI UJWMFUX J[JS MT\ YMJ^
UWTRUY TW INXHTZWFLJ [FWNTZX KTWRX TK JSLFLJRJSY \NYM YMJ X^XYJR� 9MNX RF^
MJQU YT IJYJWRNSJ MT\ \JQQ YMJ YTTQX FWJ XZUUTWYNSL ZXJW HWJFYN[J UWTIZHYNTS�
8TRJ GFHPLWTZSI NSKTWRFYNTS RF^ XYNQQ GJ MJQUKZQ YT HTQQJHY� XZHM FX ZXJW IT�
RFNS J]UJWYNXJ FSI LTFQX� FSI YMJXJ HFS GJ HTQQJHYJI \MJS XJYYNSL ZU ZXJW FH�

ߝߟ



HTZSYX� 'J^TSI YMNX� ST GNTLWFUMNHFQ TW UJWXTSFQ NIJSYNK^NSL NSKTWRFYNTS NX SJH�
JXXFW^�

*]FRUQJ Y^UJX TK ZXJW FHYNTSX YMFY HFS JFXNQ^ GJ QTLLJI RNLMY NSHQZIJ�

Ѭ -T\ TKYJS JFHM RTIZQJѣX INKKJWJSY RJYMTIX FWJ XJQJHYJI�

Ѭ -T\ QTSL XJFWHMJX YFPJ YT HTRUQJYJ�

Ѭ 9MJ IZWFYNTSX TK RFYJWNFQ UWTHJXXJI NS YMJ 7MJXIV FSI 7OIXGLTEH�

Ѭ 9MJ UWTUTWYNTSX TK UNYHMJI [X� ZSUNYHMJI XTZSIX HMTXJS FSI ZXJI G^ ZXJWX�

Ѭ &ZINT KJFYZWJ XZRRFWNJX TK HTSYJSY ZXJI FSI RFIJ G^ ZXJWX�

Ѭ 9MJ YNRJ XUJSY FSI SZRGJW TK WJVZJXYX RFIJ UJW RTIZQJ�

ߝ�ߝ &UUQNHFYNTS 8HJSFWNTX

.S YMNX XJHYNTS� \J HTSXNIJW Y\T UTXXNGQJ XHJSFWNTX NS \MNHM YMJ 7MJXMRK 7SYRH
X^XYJR RNLMY WJFQNXYNHFQQ^ GJ IJUQT^JI�

ߚ�ߝ�ߝ 5JWXTSFQ 1NGWFW^

& HTRRTS UFYYJWS KTW GZNQINSL F XTZSI XFRUQJ QNGWFW^ NX YT WJHTWI QTSL�KTWR UJW�
KTWRFSHJX� NRUWT[NXFYNTSX� J]UQTWFYNTSX� TW TYMJW FHTZXYNH UMJSTRJSF� FSI YMJS
JINY YMJXJ QTSL WJHTWINSLX YT UWTIZHJ XFRUQJ HTQQJHYNTSX� 9MJXJ HTQQJHYNTSX TK�
YJS MF[J XTRJ HTSXNXYJSH^ TK HMFWFHYJW� TW J[JS FS ZSIJWQ^NSL YMJRJ NS XTRJ
HFXJX� .Y NX FQXT HTRRTS YT FXXJRGQJ XFRUQJX NSYT WJZXFGQJ HTRUTXNYJX� G^
XJVZJSHNSL FSI QF^JWNSL�

9MJ 7MJXMRK 7SYRH UWTOJHY UWT[NIJX NSKWFXYWZHYZWJ YT HTSXYWZHY FS FWGNYWFW^ SZR�
GJW TK XZHM HTQQJHYNTSX G^ FZLRJSYNSL YMJ XJFWHM UFYYJWSX� FZYTRFYNSL YMJ HTQQJH�
YNTS UFYYJWSX NS UFWY� FSI FQQT\NSL VZNHP FSI NYJWFYN[J XTZSI HTRUTXNYNSL� .Y FQXT
RFNSYFNSX F IFYFGFXJ TK XTZSIX� HTQQJHYNTSX� XTZWHJX� FSI FSFQ^XNX IFYF� RFPNSL
SJ\ XFRUQJX� QNGWFWNJX� FSI HTRGNSFYNTSX YWN[NFQ YT UWTIZHJ� WJZXJ� FSI RTINK^ FX
SJHJXXFW^� .Y GWNILJX YMJXJ YFXPX� RFSFLJX YMJ IFYF TWLFSN_FYNTS FZYTRFYNHFQQ^�
FSI UWT[NIJX [NXZFQ NSYJWKFHJX FSI HTRUZYFYNTSFQ RJYMTIX YT RFSFLJ YMJ XHFQJ

ߞߟ



TK YMJXJ WJXTZWHJX FX YMJ^ LWT\ FSI HMFSLJ T[JW YNRJ� 8NSHJ YMJ IFYFGFXJ X^X�
YJR FQXT NSHQZIJX ZXJW FHHTZSYX� NY NX UTXXNGQJ YT MTXY NY TS F XJW[JW� FSI RFSFLJ
FHHJXX YT HTQQFGTWFYTWX FX \JQQ�

ߛ�ߝ�ߝ (TQQFGTWFYN[J 5WTOJHY

9MJ 'MX] 7]QTLSRMIW(NY �� UWTOJHYX� IJ[JQTUJI G^ HTRUTXJW 9TI 2FHMT[JW� FWJ
HMFWFHYJWN_JI G^ HTRRZSNY^ UFWYNHNUFYNTS FSI QFWLJ FRTZSYX TK XTZSI� 9MJXJ
UWTOJHYX NS[TQ[J F QFWLJ SZRGJW TK FZINT WJHTWINSLX� GTYM RFIJ G^ F HTWJ YJFR� FX
\JQQ FX XZGRNYYJI G^ HTRRZSNY^ RJRGJWX� FSI FQXT TKYJS NS[TQ[J XTZSI�GFXJI
NSYJWKFHJX YMWTZLM \MNHM UFWYNHNUFSYX UQF^ \NYM FSI XMFUJ XTZSIX� GTYM KTW YMJNW
T\S J]UWJXXNTS FSI FX UFWY TK YMJ ZQYNRFYJ X^RUMTS^� NS \MNHM YMJXJ XTZSIX FWJ
ZSNYJI \NYM RZXNH \WNYYJS KTW FHTZXYNH NSXYWZRJSYX 
Y^UNHFQQ^ TWHMJXYWFX��

8TZSIX WJHTWIJI KTW YMJXJ UWTOJHYX TKYJS FWJ NSNYNFQQ^ QTSL JQIܪ WJHTWINSLX� WFSL�
NSL KWTR F KJ\ RNSZYJX YT MTZWX QTSL� 9MJXJ ZXZFQQ^ SJJI YT GJ J]YJSXN[JQ^ JINYJI
YT UWTIZHJ F HTQQJHYNTS TK XTZSI WJXTZWHJX� FSI YMJXJ FWJ TKYJS HFYJLTWN_JI G^
XTZWHJ TW IJXYNSFYNTS� 9MJXJ XTZSIX FWJ YMJS HTRUNQJI NSYT NSXYWZRJSYX� YWFSX�
KTWRJI NSYT RFYJWNFQX KTW YMJ SFQܪ UNJHJ G^ HTRGNSFYNTS FSI UWTHJXXNSL� FSI FQXT
TKYJS FIIJI YT FUUQNHFYNTSX KTW UZGQNH NSYJWFHYNTS FSI UFWYNHNUFSY J]UWJXXNTS� 7MJX�
MRK 7SYRH NX IJXNLSJI YT UFWYNFQQ^ FZYTRFYJ YMJXJ UWTHJXXJX� XHFQJ YMJR YT F
RZHM LWJFYJW FRTZSY TK HTSYJSY� UWT[NIJ F J]NGQJܫ KTZSIFYNTS TS \MNHM YT GZNQI
HZXYTR [JWXNTSX KTW UWTOJHYX� FSI NS[TQ[J UZGQNH UFWYNHNUFYNTS FY J[JW^ XYFLJ� KWTR
WJHTWINSL� SINSLܪ NSYJWJXYNSL FSI XFQNJSY XTZSIX TK F UQFHJ� KTWRNSL NSYJWJXYNSL
HTQQJHYNTSX TK YMJXJ� FSI YWFSXKTWRNSL YMJR J]UWJXXN[JQ^ YMWTZLM LJXYZWJ FSI
J]UJWNRJSYFYNTS G^ UFWYNHNUFSYX�

ߞ�ߝ 5WFHYNHFQ )JRTSXYWFYNTS

.S YMNX XJHYNTS� \J \FQP YMWTZLM YMJ UWTHJXX TK J]YWFHYNSL F SZRGJW TK FZINT XFR�
UQJX KWTR QTSL FZINT �QJXܪ HTRGNSNSL YMJXJ \NYM UWJ�UWJUFWJI XFRUQJX� KTWRNSL
XTZSI HTQQJHYNTSX GTYM RFSZFQQ^ FSI \NYM MJQU KWTR FZYTRFYNTS� FSI ^SFQQܪ UWT�
IZHNSL XPJYHMJX YMFY HTRGNSJ YMJXJ NSYT SJ\ XYWZHYZWJX� 9MNX XJW[JX FX F IJRTS�
XYWFYNTS TK YMJ UWTHJXXJX NS[TQ[JI� FSI MT\ YMJ^ RNLMY \TWP NS F WJFQ�\TWQI XJY�
YNSL�

�ߟ



ߚ�ߞ�ߝ 2FYJWNFQX

<J GJLNS \NYM Y\T Y^UJX TK XTSNH RFYJWNFQX� 9MJ WXYܪ NX F HTQQJHYNTS TK JQIܪ WJHTWI�
NSLX RFIJ NS (MJSSFN� .SINF NS /FSZFW^ �ࢩߛࢩߛ 9MJ XJQJHYJI WJHTWINSLX [FW^ NS
IZWFYNTS GZY YTYFQ F QNYYQJ ZSIJW ߛ MTZWX� 9MJ XJHTSI NX FS J]UQTWFYTW^ NRUWT[N�
XFYNTS� QFWLJQ^ HTSXNXYNSL TK UNYHMJI RFYJWNFQ \NYM F WFSLJ TK INKKJWJSY YNRGWJX
KWTR X^SYMJXNX YTTQX� 9MNX NX F QNYYQJ T[JW ࢩߛ RNSZYJX QTSL� FSI XT \MNQJ YMJ YTYFQ
FRTZSY TK HTSYJSY NXSѣY RFXXN[J� NY XJW[JX FX F LTTI XTZWHJ KTW FS NSNYNFQ IJRTS�
XYWFYNTS�

9T FZLRJSY YMJXJ� F SZRGJW TK XTZSIX YMFY FWJ RFSZFQQ^ UWJ�XJLRJSYJI� NS�
HQZINSL XTRJ HTQQJHYNTSX IJXHWNGJI JFWQNJW NS YMNX YMJXNX� FWJ NSYWTIZHJI NSYT YMJ
IFYFGFXJ YT FHY FX F PNSI TK \TWPNSL HTQQJHYNTS TS \MNHM YMJXJ SJ\ XTZSIX GZNQI�
NS F \F^ YMFY TSJ RNLMY J]UJHY \NYMNS F UJWXTSFQ XHJSFWNT� FX TZYQNSJI UWJ[NTZXQ^�
8ZGXJYX FSI HTRGNSFYNTSX TK YMJXJ \NQQ GJ FUUQNJI YT KTWRNSL HTQQJHYNTSX FSI
UWTIZHNSL XPJYHMJX�

ߛ�ߞ�ߝ 8NKYNSL

&X F WXYܪ XYJU� \J \NXM YT J]YWFHY NSYJWJXYNSL XJLRJSYX KWTR YMJ QTSL� ZSXYWZH�
YZWJI FZINT XTZWHJX� 'JLNSSNSL \NYM YMJ JQIܪ WJHTWINSLX� YMNX \FX ITSJ YMWTZLM F
HTRGNSFYNTS TK RJYMTIX� +NWXY� YMJ FZYTRFYNH JS[JQTUJ�GFXJI RJYMTI \FX ZXJI
YT VZNHPQ^ NIJSYNK^ F SZRGJW TK HFSINIFYJ XJLRJSYX� 9MWTZLM RFSZFQ WJ[NJ\�
RFS^ TK YMJXJ \JWJ KTZSI YT GJ NRRJINFYJQ^ ZXJKZQ� &KYJW YMNX� GWNJK UJWHZXXN[J
J]HJWUYX \JWJ XJFWHMJI KTW \NYM F XSFWJ IWZR XFRUQJ FX F VZJW^ G^ JS[JQTUJ�
FLFNS UWTIZHNSL F SZRGJW TK ZXJKZQ XFRUQJX� +NSFQQ^� YMJ FZYTRFYNH KJFYZWJX�
GFXJI RJYMTI \FX YWNJI� YT XJJ NK NY UWTIZHJI FS^ XJLRJSYX RFWPJIQ^ INKKJWJSY
KWTR YMTXJ XJJS GJKTWJ� & KJ\ TK YMJXJ \JWJ XJQJHYJI� FSI YMJ WJXZQYNSL HTQQJH�
YNTS� NS YTYFQ� HTSXNXYX TK ��ߝ XFRUQJX� 9MJXJ XFRUQJX MF[J F RJINFS IZWFYNTS TK
FGTZY ߛ XJHTSIX� FSI F YTYFQ IZWFYNTS TK ߝߚ RNSZYJX FSI ࢩߜ XJHTSIX� 9MJ^ WFSLJ
NS IZWFYNTS KWTR Xߝ�ࢩ YT �Xߟ�ߜ

<NYM YMJ XJHTSI XTZWHJ� F XNRNQFW UWTHJXX \FX KTQQT\JI GZY XZGXYNYZYNSL F KJFYZWJX�
GFXJI VZJW^�IWN[JS XJFWHM KTW YMJ JS[JQTUJ�GFXJI [JWXNTS� \NYM F X^SYM HMTWI
XFRUQJ FX YMJ VZJW^� 9MJ TZYUZY HTQQJHYNTS� FKYJW XTRJ QYJWNSLܪ G^ MFSI� HTS�
XNXYX TK ߝߝߚ XFRUQJX� 9MJ YTYFQ IZWFYNTS NS YMNX HFXJ NX ߝ RNSZYJX FSI ࢩߚ XJHTSIX�
\NYM F RJINFS XFRUQJ IZWFYNTS TK �Xߞ�ߚ FSI NSIN[NIZFQ XFRUQJX WFSLNSL GJY\JJS
Xߞߚ�ࢩ FSI ���Xߜ 2TWJ XNLSNܪHFSYQ^� YMJ HMFWFHYJW TK YMNX HTQQJHYNTS NX [JW^ INKKJWJSY
KWTR YMJ �WXYܪ RTXY XJLRJSYX HTSYFNS XTRJ UNYHMJI TW YTSFQ RFYJWNFQ� FSI MF[J

ߟߟ



F [JW^ X^SYMJYNH VZFQNY^ LN[JS YMJNW TWNLNSFQ XTZWHJ� 9MJXJ XFRUQJX FQXT SJJIJI
F QNYYQJ RTWJ QYJWNSLܪ YMFS YMJ WXYܪ HTQQJHYNTS� UTXXNGQ^ GJHFZXJ TK YMJ WJQFYN[JQ^
QFWLJ FRTZSY TK XNQJSHJ� *[JS XT� F RFOTWNY^ TK UWTIZHJI TUYNTSX \JWJ ZQYNRFYJQ^
XJQJHYJI� FSI YMJ UWTHJXX YTTP TSQ^ F KJ\ RNSZYJX�

ߜ�ߞ�ߝ (TQQJHYNTS

&QQ ߛߚ� XFRUQJX \JWJ UQFHJI NSYT F SJ\ 7MJXMRK 7SYRH IFYFGFXJ NSXYFSHJ� &X
STYJI JFWQNJW� F SZRGJW TK FIINYNTSFQ XTZSIX \JWJ YMJS FIIJI YT WJUQNHFYJ F XNYZF�
YNTS NS \MNHM YMJ IFYFGFXJ FQWJFI^ HTSYFNSJI XTZSIX 
KTW J]FRUQJ� KWTR UWJ[NTZX
XNKYNSL XJXXNTSX�� & GFYHM JRGJIINSL NX UJWKTWRJI YT UWTIZHJ XHFQFGQJ (ߛ HTTW�
INSFYJX KTW XTZSIX� FSI YMJS \J GJLNS YMJ UWTHJXX TK HTQQJHYNTS�

9MJ KTQQT\NSL KTZW HTQQJHYNTSX \JWJ UWTIZHJI� 9\T TK YMJXJ� JFHM \NYM ࢩߞߚ XTZSIX�
\JWJ RFIJ G^ VZJW^NSL YMJ IFYFGFXJ \NYM FS J]FRUQJ XTZSI FSI WJYWNJ[NSL WJ�
XZQYX YMWTZLM F HTRGNSFYNTS TK F[FNQFGQJ RJYMTIX 
G^ UNYHM� IZWFYNTS� JYH��� 9MJ
TYMJW Y\T \JWJ UWTIZHJI RFSZFQQ^� NS YMJ XJSXJ YMFY TSJ \FX UWJ�KTWRJI� FSI
YMJ TYMJW \FX KTWRJI FX UFWY TK TSJ TK YMJ 7MJXIV XJXXNTSX RJSYNTSJI GJKTWJ� 9MJ
KTZW HTQQJHYNTSX FWJ�

3FRJ (TZSY 'WNJK )JXHWNUYNTS
PWߚ �ߝ (TQQJHYNTS TK XYWNSL NSXYWZRJSY XFRUQJX� YFPJS KWTR YMJ

0WTSTX 6ZFWYJY WJHTWINSL 
XJJ HMFUYJW ��ߛ
NRUWT[ߚ ߝߝߚ (TQQJHYNTS TK YTSFQ X^SYMJXN_JW�GFXJI NRUWT[NXFYNTS

XJLRJSYX� J]HJWUYJI \NYM YMJ 7MJXIV�
XSFWJGFXJIߚ ࢩߞߚ (TQQJHYNTS TK XFRUQJX KTZSI G^ [FWNTZX VZJW^ RJYMTIX

KWTR F XSFWJ IWZR XFRUQJ XTZSI�
HMTWIGFXJIߚ ࢩߞߚ 8NRNQFWQ^� F HTQQJHYNTS KTWRJI KWTR F X^SYM HMTWI XFR�

UQJ XTZSI�

ߝ�ߞ�ߝ 8PJYHMNSL

+TWRNSL YMJXJ HTQQJHYNTSX MJQUX YT NIJSYNK^ XRFQQJW LWTZUX TK XTZSIX YMFY GTYM
XMFWJ XTRJ RJFSNSLKZQ NIJSYNY^ KTW HTRUTXNYNTS� FSI FQXT UWT[NIJ F KJFXNGQJ SZR�
GJW TK TUYNTSX YT FYYJRUY YMJ 7OIXGLTEHѣX RJYMTIX \NYM� & YTYFQ TK ߛߚ INKKJWJSY
HTQQFLJX \JWJ UWTIZHJI� KWTR ߜ INKKJWJSY XPJYHMJX� 4SJ TK YMJXJ NX F XNRUQJ UNSP
STNXJ XNLSFQ� \MNQJ YMJ TYMJW Y\T FWJ [THFQN_FYNTSX� TSJ UWTIZHJI G^ \MNXYQNSL�
FSI YMJ TYMJW NX F [TNHJQJXX UFQFYT�FQ[JTQFW KWNHFYN[J 
ķ�� 9MJ UFWFRJYJW UFYMX FWJ

�ߟ



MJQI HTSXYFSY FY ߚ KTW YMJXJ XPJYHMJX� YT FQQT\ YMJ INKKJWJSHJX NS YMJ RJYMTIX FSI
TYMJW UFWFRJYJWX YT HTRJ YMWTZLM RTWJ HQJFWQ^�

.S YMJ SJ]Y XJHYNTS� \J NS[JXYNLFYJ YMJ TZYUZYX TK YMJ 7OIXGLTEH LN[JS NSUZYX FSI
UFWFRJYJWX� FSI FSFQ^_J GTYM MT\ YMJ HTQQFLJX UWJXJSY FSI MT\ YMJ^ HMFSLJ�
9MNX FQXT TKKJWX XTRJ NSXNLMY NSYT NRUTWYFSY FXUJHYX TK YMJ X^XYJRѣX GJMF[NTW�
FSI UWT[NIJX NIJFX KTW KZWYMJW WJܪSJRJSY FSI IJ[JQTURJSY�

��ߝ &ZINT *]FRUQJX

ߚ���ߝ 8PJYHM ߚ FSI ߛ

8JJ &UUJSIN] & KTW RJINF QNSPX�

ݖ޵ݕ�ߚݤ޳ݘުݡݙݝݘݙݥݞݣݚݘݙDߚ޲ݝݤݘުݟ

9MNX QJܪ \FX RFIJ G^ ZXNSL YMJ 7OIXGLTEHѣX WXYܪ 
XUFWXJ� RJYMTI KTW KTWRNSL
HTQQFLJX� LN[JS YMJ PWߚ 
XYWNSLX� XFRUQJ HTQQJHYNTS� \NYM XPJYHMߚ�FNK� 9MJ TZYUZY NX
ZSUNYHMJI� FSI HTSXNXYX TK INXHWJYJ J[JSYX YMFY YTLJYMJW FUUWT]NRFYJ YMJ STNXJ�
QNPJ YNRGWJ TK YMJ XPJYHM� 9MJ HTQQFLJ QFWLJQ^ WJUWJXJSYX YMJ LJSJWFQ VZFQNYNJX TK
YMJ XPJYHM� STY YFPNSL NSYT FHHTZSY UWJHNXJ JS[JQTUJ HMFWFHYJWNXYNHX�

ݖ޵ݕ�ߚݤ޳ݘުݡݙݝݘݙݥݞݣݚݘݙDߛ޲ݝݤݘުݟ

9MNX NX F [JWXNTS TK YMJ UWJ[NTZX XPJYHM� UWTIZHJI \NYM YMJ XJHTSI 
IJSXJ� RJYMTI�
9J]YZWFQQ^� YMNX NX RTWJ IJSXJ GJHFZXJ NY MFX F QFWLJW SZRGJW TK XTZSIX RN]JI
YTLJYMJW FY [FWNTZX FRUQNYZIJX� & HTSXJVZJSHJ TK YMNX NX F LWJFYJW XJSXJ TK XZW�
KFHJ XRTTYMSJXX� IJXUNYJ YMJ RFS^ INXHWJYJ XTZSI J[JSYX MJFWI� &IINYNTSFQQ^�
YMJWJ NX F LWJFYJW IN[JWXNY^ TK HTSYJSY NSYWTIZHJI NS YMNX HTQQFLJ�

ݖ޵ݕ�ߛݤ޳ݘުݡݙݝݘݙݥݞݣݚݘݙDߚ޲ݝݤݘުݟ

8PJYHM ߛ HTSYFNSX F UNYHMJI \MNXYQJ� FSI YMNX HTQQFLJ WJܫJHYX YMFY NS NYX UWTRN�
SJSYQ^ UNYHMJI JQJRJSYX� 9MJXJ ITSѣY FQQ MF[J YMJ XFRJ UNYHM FX YMJ XPJYHM� GZY IT
WJܫJHY F LWJFYJW IJLWJJ TK UWT]NRNY^ YMFS HMTTXNSL ZSUNYHMJI XFRUQJX \TZQI� TW
YMTXJ KZWYMJW F\F^ NS UNYHM TW [FWNFYNTS TK UNYHM� ,JSJWFQQ^� YMJ HTQQFLJ WJUWJXJSYX

ߣߟ



YMJ IWTSJ�QNPJ VZFQNY^ TK YMJ XPJYHM� NSYWTIZHNSL XTRJ FIINYNTSFQ YJ]YZWFQ HTRUQJ]�
NY^ FSI QF^JWNSL� WJXZQYNSL NS F RTWJ KZQQ� XUJHYWFQQ^ GWTFIGFSI WJXZQY�

ݖ޵ݕ�ߛݤ޳ݘުݡݙݝݘݙݥݞݣݚݘݙDߛ޲ݝݤݘުݟ

9MNX XJHTSI RJYMTI NX FLFNS J[JS RTWJ KZQQ NS YJ]YZWJ� FHHTRRTIFYNSL RFS^
IN[JWXJ JQJRJSYX GZY KTHZXNSL YMJR FWTZSI YMJ UNYHMJI� \MNXYQJ�QNPJ HJSYWFQ HMFW�
FHYJW TK YMJ TWNLNSFQ XPJYHM� 3TYFGQ^� YMJ XJHTSI RJYMTI MJWJ GJLNSX \NYM YMJ
WXYܪ RJYMTIѣX XJQJHYNTSX FSI FQYJWX YMJR�

ߛ���ߝ 5NSP 3TNXJ

9MJXJ J]FRUQJX ZXJ F ߛ XJHTSI UNSP STNXJ XFRUQJ FX F XPJYHM� UWT[NINSL F \F^
YT HMFWFHYJWN_J YMJ TZYUZY FSI J]FRNSJ MT\ NY [FWNJX� 8JJ &UUJSIN] ' KTW RJINF
QNSPX�

ݖ޵ݕ�ުݙݣݝݞݝݘ޲ުݙ޵޴ުݚ޵ݞݙDߚ޲ݝݤݘުݟ

9MNX J]FRUQJ ZXJX XFRUQJX KWTR YMJ XSFWJGFXJIߚ HTQQJHYNTS� RFS^ TK \MNHM
MF[J F GWNJK� UJWHZXXN[J HMFWFHYJW� ,N[JS YMJ QNRNYJI WJXTQZYNTS TK FUUWT]NRF�
YNTS� FX \JQQ FX YMJ LWJJI^ FUUWTFHM� YMJ WJXZQY NX F SZRGJW TK INXHWJYJ J[JSYX
TK XUJHYWFQQ^ XNRNQFW HMFWFHYJW YT YMJ XPJYHM� 9MNX TKKJWX F ZXJKZQ NIJF KTW KZYZWJ
ZXJ� YMJ TKKXJY NSHWJRJSY 
N�J� YMࢩߚ�ߚ TK YMJ XPJYHM IZWFYNTS G^ IJKFZQY� HFS GJ F
UFWFRJYJW� \NYM XRFQQJW NSHWJRJSYX HFZXNSL XPJYHMJX YT YFPJ QTSLJW YT UWTIZHJ
GZY FQQT\NSL HFXJX XZHM FX YMNX TSJ YT UWTIZHJ XRTTYMJW WJXZQYX FX IJXNWJI� 9MNX
NX QNPJQ^ F UFWYNHZQFWQ^ ZXJKZQ UFWFRJYJW KTW RJYMTI �ߚ XNSHJ NY UJWKTWRX WJQFYN[JQ^
VZNHPQ^� &STYMJW FUUWTFHM� MT\J[JW� NX YT XNRUQ^ ZXJ RJYMTI ѣXߛ IJSXNY^ YT QQܪ
YMNX WJXZQY TZY RTWJ� FSI GJYYJW WJܫJHY YMJ YJ]YZWFQQ^ IJSXJ XPJYHM FZINT�

ݖ޵ݕ�ުݙݣݝݞݝݘ޲ުݙ޵޴ުݚ޵ݞݙDߛ޲ݝݤݘުݟ

9MNX [JWXNTS FLFNS GJLNSX KWTR YMJ TZYUZY TK YMJ �WXYܪ GZY KTWRX F IJSXJW WJUWJ�
XJSYFYNTS TK YMJ XPJYHM G^ HTRGNSNSL RTWJ QF^JWX YTLJYMJW� \NYM RTWJ ^J]NGNQNYܫ
NS UWTUTWYNTS� 9MJ WJXZQY MFX RTWJ TK YMJ XZWKFHJ VZFQNYNJX TK YMJ STNXJ XPJYHM�
GZY XYNQQ RFNSYFNSX XTRJ TK YMJ XUJHNܪH HMFWFHYJWNXYNHX TK YMJ WXYܪ [JWXNTS�

�ࢩ



ݖ޵ݕ�ުݙݣݝݞݝݘݙݘݞުݟݥ޵ݚݦݠ޵ݞݝݘDߚ޲ݝݤݘުݟ

9MNX HTQQFLJ ZXJX YMJ XFRJ UNSP STNXJ XNLSFQ FX F XPJYHM� GZY ZXJX YMJ NRUWT[ߚ
HTQQJHYNTS TK XTZSIX� &X STYJI GJKTWJ� YMJXJ XTZSIX FWJ GWNJK YTSFQ KWFLRJSYX�
UWTIZHJI \NYM X^SYMJXN_JWX� &Y WXYܪ QNXYJS� YMNX XTZSIX VZNYJ INKKJWJSY KWTR UNSP
STNXJ� LN[JS YMJ HMFWFHYJW TK YMJ XFRUQJX� 2FS^ NSXYFSHJX TK GWNJK RJQTINH FSI
UJWHZXXN[J XTZSI FWJ MJFWI� HTSXYNYZYNSL F XNRNQFW UWTGQJR YT YMJ UWJ[NTZX XPJYHM
J]FRUQJ \NYM RJYMTI �ߚ .S UWJ[NTZX NSXYFSHJX� RJYMTI ߛ UFWYNFQQ^ RNYNLFYJI YMNX
JKKJHY G^ GJLNSSNSL KWTR RJYMTI ߚ FSI FIINSL RTWJ JQJRJSYX� FX \JQQ FX RTIN�
K^NSL XJQJHYJI TSJX� <J HFS TGXJW[J MT\ RJYMTI ߛ UJWKTWRX YMNX YNRJ NS RTWJ
IJYFNQ� G^ J]FRNSNSL NYX TZYUZY GTYM \NYM FSI \NYMTZY ZXNSL RJYMTI ߚ YT GJLNS
\NYM� FSI \NYM INKKJWJSY [FQZJX KTW ρ 
N�J� YMJ IJSXNY^ UFWFRJYJW��

ުݙݣݝݞݝݘݙݘݞުݟݥ޵ݚݦݠ޵ݞݝݘDߛ޲ݝݤݘުݟ

9MJ Y\T QJXܪ \NYM YMJ D\NYMDNSNYNFQXYFYJ YFL \JWJ RFIJ GJLNSSNSL \NYM YMJ TZYUZY
TK RJYMTI ߚ FX FS NSNYNFQ HTQQFLJ XYFYJ YT RTINK^� 4SJ TK YMJXJ� \NYM ρ XJY YT �ߚ�ࢩ
XTZSIX QFWLJQ^ YMJ XFRJ FX YMJ TZYUZY TK RJYMTI �ߚ -T\J[JW� \MJS ρ NX XJY YT �ߛ�ࢩ
YMJ HTQQFLJ GJLNSX YT YFPJ TS YMJ HMFWFHYJW \Jѣ[J MJFWI GJKTWJ NS HTRUFWNSL YMJ
RJYMTIX� RTWJ JQJRJSYX� \NYM F XRTTYMJW YJ]YZWFQ XZWKFHJ FX F WJXZQY� 3TYFGQ^�
YMJ IJSXNY^ \FX XJY YT ߝ�ࢩ G^ IJKFZQY KTW YMJ TYMJWX�

+TW HTRUFWNXTS� J]FRUQJX TK RJYMTI ѣXߛ TZYUZY \NYMTZY YMJ NSNYNFQ XJQJHYNTS XYFYJ�
FY [FWNTZX [FQZJX TK ρ� FWJ FQXT UWT[NIJI� <NYM ρ = 0.01� NSIJUJSIJSY JQJRJSYX FWJ
XYNQQ MJFWI YT XTRJ IJLWJJ� GZY YMJ YJ]YZWJ NX RTWJ GWTFIGFSI FSI STNXJ�QNPJ YMFS
\NYM YMJ NSNYNFQ XJQJHYNTS XYFYJ� <NYM ρ = 0.4� YMJ YJ]YZWJ NX J[JS RTWJ IJSXJ FSI
GWTFIGFSI� FSI \NYM ρ = 1� NY XTZSIX FX YMTZLM RFS^ NSXYFSHJX FWJ HTRGNSJI YT
YMJ JKKJHY TK TGXHZWNSL YMJNW NSIN[NIZFQ HMFWFHYJW� 9MNX JKKJHY RF^ GJ IJXNWFGQJ NS
XTRJ HFXJX� GZY LJSJWFQQ^� YMJ INKKJWJSHJ KWTR ZXNSL RJYMTI ߚ FX FS NSNYNFQ XYFYJ
XZLLJXYX YMFY NS XTRJ HFXJX� NY RF^ GJ UWJKJWFGQJ STY YT IT XT� FSI YMFY YMNX HFS
FX \JQQ GJ YWFSXKTWRJI NSYT F UFWFRJYJW XT YMFY YMJ ZXJW HFS RFPJ YMNX IJHNXNTS�
GFXJI TS HWJFYN[J HTSYJ]Y�

ߟ�ߝ &ZINT[NXZFQ *]FRUQJ

-JWJ \J WJ[NJ\ F XNRUQJ J]FRUQJ TK F XPJYHM \NYM NYX FZINT XTZWHJ FSI IWF\S
UFWFRJYJWX� HTSSJHY YMJXJ NSUZYX YT YMJ TZYUZY� FSI YMJS RTINK^ F UFWFRJYJW�
HTRUFWNSL YMJ TZYUZY G^ TGXJW[FYNTS FSI FSFQ^XNX� 9MJ LTFQ NX YT NQQZXYWFYJ YMJ

�ߚ



NSYJWFHYN[J UWTUJWYNJX FSI UWTHJXXJX TK \TWPNSL \NYM YMJ 7OIXGLTEH NSYJWKFHJ� FSI
MNSY FY NYX J]UWJXXN[J UTXXNGNQNYNJX� 8JJ &UUJSIN] ( KTW FZINT QNSPX�

ߚ�ߟ�ߝ .SNYNFQ 8PJYHM

9MJ NSUZYX KTW YMJ NSNYNFQ XPJYHM \JWJ XPJYHMDF[�\F[� WJHTWIJI NS YMJ 7OIXGLTEH
NSYJWKFHJ WZSSNSL NS YMJ GWT\XJW� FSI YMJ UFWFRJYJW UFYMX XMT\S NS �Lܪ �ߞ�ߝ XZG�
XJVZJSYQ^ IWF\S T[JW YMJ FZINT \F[JKTWR�

9MJ FZINT XPJYHM NS YMNX HFXJ NX F [THFQN_FYNTS� GJLNSSNSL \NYM F [JQFW JOJHYN[J FSI
ZS[TNHJI KWNHFYN[J 
Pѣ]� FSI YWFSXNYNTSNSL YT SJFW XNQJSHJ� KTQQT\JI G^ FS ZS[TNHJI
UFQFYT�FQ[JTQFW KWNHFYN[J 
ķ�� 9MJ ZS[TNHJI HTSXTSFSYX RJFS YMFY� QNPJ 8PJYHM ߚ NS
YMJ UWJ[NTZX XJHYNTS� YMJWJ FWJ ST NIJSYNܪFGQJ UNYHMJI HTRUTSJSYX�

*MKYVI ���� 4EVEQIXIVW JSV MRMXMEP WOIXGL�

1NXYJSNSL YT XPJYHMTZYUZYDF[ߚ�\F[� \J HFS MJFW F WJUWJXJSYFYNTS TK YMNX ZSUNYHMJI
HMFWFHYJW NS YMJ XTZSIX FXXJRGQJI� FX \JQQ FX LJSJWFQ KJFYZWJX TK YMJ XPJYHMѣX
YWFOJHYTW^� FS NSNYNFQ FHHZRZQFYNTS TK XTZSI� KTQQT\JI G^ F XQNLMY WJIZHYNTS NS IJS�
XNY^ FSI J[JS FRUQNYZIJ� FSI YMJS RTWJ FHYN[NY^ FLFNS GZY \NYM F INKKJWJSY XUJHYWFQ
HMFWFHYJW�

<MFY \J FWJ FHYZFQQ^ MJFWNSL NX F HTRGNSFYNTS TK YMJ FZINT XPJYHM FUUWT]NRFYNTS
\NYM YMJ [NXZFQ UFWFRJYJW UFYMX� YMJ JS[JQTUJ NX ZQYNRFYJQ^ HTSYWTQQJI G^ YMJ GQZJ

�ߛ



*SJWL^ QNSJ� FSI XT YMJ FRUQNYZIJ [FWNFYNTS TK YMJ TWNLNSFQ XPJYHM NX TSQ^ UWJXJW[JI
YT FS J]YJSY� *XUJHNFQQ^ \NYM WJLFWI YT YMJ SJWܪ [FWNFYNTSX� N�J� YMTXJ \NYM F XRFQQJW
YNRJ�XHFQJ� YMJ GWTFI FSI XQT\ HMFSLJ NS YMJ IWF\S *SJWL^ QNSJ QFWLJQ^ T[JWWNIJX
YMJXJ �ZHYZFYNTSXܫ FSI YMJ WJXZQY NX F HTRUWTRNXJ GJY\JJS FXUJHYX TK JFHM� 9MNX
UFWFRJYJW UFYM TKKJWX FS J]FRUQJ TK YMJ UZWUTXJ TK FZINT[NXZFQ XPJYHMNSL� YMJ
FZINT XPJYHM UWT[NIJX FJXYMJYNH HTSYJ]Y FSI XYWZHYZWJ� FSI YMJ UFWFRJYJWX TKKJW
HTSYWTQ KTW NYJWFYN[J IJXNLS�

ߛ�ߟ�ߝ ;FWNFYNTS ߚ FSI (TRUFWNXTS

9MJ HTSYWTQ TKKJWJI G^ YMJ UFWFRJYJW UFYMX NX FUUFWJSY \NYM WJLFWI YT YMJ JS�
[JQTUJ� XNSHJ \J HFS RFPJ F HTRUFWNXTS YT YMJ JS[JQTUJ TK YMJ XPJYHM FZINT
XTZWHJ� 9MJ TYMJW UFWFRJYJWX MF[J RTWJ HTRUQJ] RFUUNSLX FSI FGXYWFHY NSYJW�
UWJYFYNTSX� FSI XT MJWJ \J \NQQ RTINK^ TSJ NS UFWYNHZQFW� <JNLMY� FSI YMJS TGXJW[J
YMJ HMFSLJ NS YMJ WJXZQY�

*MKYVI ���� 1IP WTIGXVSKVEQ JSV WOIXGLSYXTYXCEZ��[EZ�

9T XYFWY \NYM� \J HFS WJ[NJ\ YMJ XUJHYWZR TK YMJ NSNYNFQ XPJYHMѣX WJXZQY� XPJYHMTZY�
UZYDF[ߚ�\F[� XMT\S NS �Lܪ ���ߝ <J HFS XJJ YMFY YMJ LJSJWFQ INXYWNGZYNTS TK JSJWL^
NS YMJ XUJHYWTLWFR NX XNRNQFW YT YMFY TK YMJ FZINT XPJYHM� 9MJ JS[JQTUJ UFWFR�
JYJW UFYM NX XQTUJI IT\S\FWI MJWJ� GZY UJWMFUX YTT LJSYQ^ YT XJJ HQJFWQ^ NS YMJ
XUJHYWFQ [NXZFQN_FYNTS� & \F[JKTWR INXUQF^ 
XJJ �Lܪ �ߟ�ߝ GJYYJW WJܫJHYX YMNX YWJSI
NS YMJ FRUQNYZIJ�

& [FWNFYNTS TS YMNX XPJYHM NX KTZSI NS XPJYHMTZYUZYDF[ߛ�\F[� 9T UWTIZHJ F [FWN�
FYNTS� \J XNRUQ^ WJYZWS YT YMJ 7OIXGLTEH NSYJWKFHJ FKYJW QNXYJSNSL YT YMJ TZYUZY�

�ߜ



*MKYVI ���� %YHMS [EZIJSVQ JSV WOIXGLSYXTYXCEZ��[EZ�

FSI XJQJHY FSI FQYJW FS^ UFWFRJYJWX FX IJXNWJI� 1JYѣX [FW^ YMJ Y\T UFWFRJYJWX
INXHZXXJI XT KFW� N�J� *SJWL^ FSI <JNLMY� +NL� ��ߝ XMT\X YMNX SJ\ [JWXNTS�

8NSHJ \Jѣ[J FQWJFI^ TGXJW[JI YMJ FHYNTS TK YMJ *SJWL^ UFWFRJYJW� F WJQFYN[JQ^
XRFQQ [FWNFYNTS NX NSYWTIZHJI MJWJ YT IJRTSXYWFYJ NYX XJSXNYN[NY^ NS FS NSYJWFHYN[J
HTSYJ]Y� 'WTFIQ^� F RTWJ XNLSNܪHFSY IJHWJFXJ NS YMJ FRUQNYZIJ TK YMJ TZYUZY NX
UWJXHWNGJI� FSI \J HFS GTYM MJFW NS YMJ WJSIJWNSL FSI XJJ NS YMJ \F[JKTWR WJUWJ�
XJSYFYNTS 
NS �Lܪ �ߣ�ߝ YMFY F HTWWJXUTSINSL HMFSLJ FUUJFWX NS YMJ TZYUZY�

*MKYVI ���� %YHMS [EZIJSVQ JSV WOIXGLSYXTYXCEZ��[EZ�

(TS[JWXJQ^� YMJ <JNLMY UFWFRJYJW NX XNLSNܪHFSYQ^ RTINܪJI� 9MJ LJSJWFQ YWFOJHYTW^

�ߝ



*MKYVI ���� 4EVEQIXIVW JSV WOIXGL ZEVMEXMSR�

NX WTZLMQ^ NS[JWYJI� \NYM F UJFP KTQQT\JI G^ F INU NS YMJ RNIIQJ� .YѣX \TWYM WJRJR�
GJWNSL GJKTWJ \J QTTP FY YMJ XUJHYWZR YMFY YMJ <JNLMY UFWFRJYJW NX RFUUJI YT
YMJ XUJHYWFQ HJSYWTNI KJFYZWJ� FSI F QT\JW [JWYNHFQ UTXNYNTS HTWWJXUTSIX YT RTWJ
\JNLMY� 9MNX NX ITSJ YT UWT[NIJ F SFYZWFQ RFUUNSL KWTR FS NSYJWKFHJ UJWXUJHYN[J�
LN[JS WJFQ \TWQI FXXTHNFYNTSX \NYM \JNLMYX TK TGOJHYX�

1NXYJSNSL YT YMJ SJ\ [JWXNTS� \J HFS TGXJW[J YMJ XNRNQFWNY^ NS HTSYJSY� GZY INK�
KJWJSHJ NS HMFWFHYJW� <MNQJ UWTRNSJSY FXUJHYX TK YMJ ѧ\MFYѧ FWJ MJQI HTSXYFSY�
YMJ ѧMT\ѧ MFX HMFSLJI� FSI \J MJFW F RZHM QNLMYJW RNIIQJ XJHYNTS� FSI JSINSL
XJHYNTS FX \JQQ� & LQFSHJ FY YMJ XUJHYWTLWFR 
XJJ �Lܪ �ࢩߚ�ߝ HTSܪWRX YMNX \J
HFS XJJ QJXX QT\�KWJVZJSH^ JSJWL^ NS GTYM YMJ RNIIQJ FSI JSINSL XJHYNTSX TK YMJ
TZYUZY�

+TW YMJ RNIIQJ� YMJ QT\ XNLSFQ QJ[JQ NS YMJ FZINT XPJYHM HTRGNSJI \NYM YMJ UJFP NS
YMJ IWF\S <JNLMY UFWFRJYJW J]UQFNSX YMJ XNLSNܪHFSY QFHP TK QT\ KWJVZJSH^ JSJWL^�
&IINYNTSFQQ^� HTWWJXUTSINSL YT \MFY \J STYJI FGTZY YMJ <JNLMY UFWFRJYJWѣX UFYM�
\J TGXJW[J F XRFQQ WJYZWS TK XTRJ QT\ KWJVZJSH^ JSJWL^ NRRJINFYJQ^ KTQQT\NSL
YMNX�

2TXY XNLSNܪHFSYQ^� ZUTS QNXYJSNSL� YMNX [JWXNTS TK YMNX XPJYHM XTZSIX QNPJ F [FWNF�
YNTS TK YMJ �WXYܪ 9MNX NX F XNLSNܪHFSY LTFQ TK YMJXJ UFWFRJYJWX� 9MJ^ TKKJW YMJ ZXJW
F IJXNLS�TWNJSYJI XJSXJ TK HTSYWTQ T[JW YMJ VZFQNYNJX TK YMJ HTRUTXNYNTS� \NYMTZY

�ߞ



*MKYVI ����� 1IP WTIGXVSKVEQ JSV WOIXGLSYXTYXCEZ��[EZ�

WJUQFHNSL YMJ FZINT NSUZYѣX WTQJ TK GJNSL F WJKJWJSHJ FHHTWINSL YT \MNHM YMJ HTR�
UTXNYNTS NX HTSXYWZHYJI�

��ߝ .SYJWKFHJ <FQPYMWTZLM

9MNX XJHYNTS IJYFNQX YMJ HTSYJSYX TK FS NSYJWKFHJ \FQPYMWTZLM [NIJT� NS \MNHM \J
J]UQTWJ YMJ NSYJWFHYN[J UWTUJWYNJX TK YMJ X^XYJR� FSI IJRTSXYWFYJ YMJNW ZXJ� .Y
XZUUQJRJSYX YMJ UWJ[NTZX J]FRUQJX G^ XMT\NSL MT\ JFHM TK YMJ NSYJWKFHJX \TWP�
FX \JQQ FX MT\ HTSYJSY T\Xܫ YMWTZLM YMJR FSI NX HTSSJHYJI YT YMJ ZXJW J]UJWN�
JSHJ�

+TW YMJ KZQQ [NIJT� ZSIJW ߛ RNSZYJX NS IZWFYNTS� XJJ &UUJSIN] )� .S YMJ [NIJT� XJ[�
JWFQ KWFRJX FWJ FSSTYFYJI YT WJܫJHY YMJ FHYNTSX GJNSL ZSIJWYFPJS FY XUJHNܪH RT�
RJSYX� <J WJ[NJ\ F XJQJHYNTS TK YMJXJ GJQT\� \NYM YNRJ�XYFRUX WJUWJXJSYNSL
UTXNYNTSX NS YMJ [NIJT YMJ^ FWJ YFPJS KWTR� KTW WJKJWJSHJ� 9MNX XJW[JX YT UWT[NIJ
KZWYMJW HTRRJSYFW^ FSI HTSYJ]Y XZUUTWYNSL JFHM FHYNTS IJRTSXYWFYJI�

��



*MKYVI ����� �������� 8EVKIX WIPIGXMSR�

.S �Lܪ �ߚߚ�ߝ \J XJJ YMJ GFXNH XYWZHYZWJ TK YMJ 7MJXIV NSYJWKFHJ� \NYM F YFWLJY XJQJH�
YNTS NS GQZJ� 9MJXJ XJQJHYNTSX FWJ FIOZXYFGQJ� FSI FWJ RFIJ G^ HQNHPNSL TS YMJ
_TTRJI \F[JKTWR [NJ\� FSI IWFLLNSL MFSIQJX FYYFHMJI YT YMJ JSIX TK YMJ XJL�
RJSY� 9MJ GZYYTSX FY YMJ GTYYTR HJSYJW TK YMJ NSYJWKFHJ UWT[NIJ RJYMTIX YT VZJW^
GFXJI TS YMJ HZWWJSYQ^�XJQJHYJI XJLRJSY�

*MKYVI ����� �������� 6IWYPX VIZMI[�

3J]Y� \J XJJ YMJ WJXZQYX TK WZSSNSL FS NSNYNFQ JS[JQTUJ�GFXJI VZJW^ 
N�J� RJYMTI

�ߟ



��ߚ 9MJ WJXZQYX FWJ XMT\S NS WJI 
�Lܪ ��ߛߚ�ߝ FSI YMJ HZWWJSYQ^�XJQJHYJI WJXZQY HFS
GJ FIIJI YT YMJ IFYFGFXJ� NK IJXNWJI� ZXNSL YMJ GTYYTR�QJKY GZYYTS�

*MKYVI ����� �������� (EXEFEWI I\TPSVEXMSR�

+TW YMJ 3FWIVZEXSV]� YMJ IJKFZQY [NJ\ NX F LWTZUJI J]UQTWFYNTS TK YMJ XTZSI IFYFGFXJ�
XMT\S NS �Lܪ �ߜߚ�ߝ -T[JWNSL T[JW LWTZUX UWT[NIJX F GFXNH� XYTHMFXYNH SF[NLFYNTS
TK YMJ XUFHJ TK XTZSIX� \MNHM HFS GJ ZXJI YT SIܪ FWJFX TK NSYJWJXY�

*MKYVI ����� �������� (EXEFEWI UYIV] JVSQ E WIPIGXIH WSYRH�

��



<J J]UFSI F LWTZU G^ HQNHPNSL� XJQJHY F XTZSI KWTR \NYMNS NY� FSI YMJS VZJW^ YMJ
IFYFGFXJ KTW XTZSIX SJFWJXY NS UNYHM YT YMJ XJQJHYJI XTZSI 
�Lܪ ��ߝߚ�ߝ

*MKYVI ����� �������� 'SPPIGXMSR JSVQEXMSR�

9MJ RTIFQ [NJ\ NS �Lܪ ߞߚ�ߝ FQQT\X ZX YT WJ[NJ\ VZJW^ WJXZQYX FSI� NK IJXNWJI� FII
YMJR YT F SFRJI HTQQJHYNTS XYTWJI UJWXNXYJSYQ^ NS YMJ IFYFGFXJ� <J HFS FLLWJ�
LFYJ XJ[JWFQ VZJWNJX FSI RFSZFQ XJQJHYNTSX YMNX \F^ GJKTWJ RFPNSL F HTQQJHYNTS
KWTR YMJR�

*MKYVI ����� �������� 4EVEQIXIV�TEXL HVE[MRK�

�ߣ



3J]Y� \J YZWS YT YMJ 7OIXGLTEH YT RFPJ F HTRUTXNYNTS KWTR YMJXJ XTZSIX� <J
WJHTWI FS FZINT XPJYHM KTW WJKJWJSHJ� IJXNLS UFWFRJYJW UFYMX FX XMT\S NS �Lܪ
��ߚ�ߝ FSI TUYNTSFQQ^ JSYJW F HTQQJHYNTS SFRJ NSYT YMJ GT] FY YMJ GTYYTR� YT XUJHNK^
F XJY TK XTZSIX YT HTRUTXJ \NYM�

*MKYVI ����� �������� 'SQTSWMXMSR TVIZMI[�

+NSFQQ^� \J HFS FZINYNTS YMJ WJXZQY FSI TUYNTSFQQ^ IT\SQTFI NY 
�Lܪ ��ߟߚ�ߝ &ZINYNTS�
NSL YMNX WJXZQY FQXT FHYX FX UFWY TK FS NSYJWFHYN[J UWTHJXX� YMJ XPJYHM UFWFRJYJWX
FWJ UWJXJW[JI XT YMFY YMJ^ HFS GJ VZNHPQ^ RTINܪJI FKYJW QNXYJSNSL� FSI F SJ\ HTR�
UTXNYNTS HFS GJ FYYJRUYJI�

ࢩߣ



5
(TSHQZXNTS

9MNX YMJXNX MFX UWJXJSYJI YMJ IJXNLS FSI IJ[JQTURJSY TK FS NSYJWFHYN[J XTKY\FWJ
JS[NWTSRJSY KTW HWJFYN[J FZINT HTRUTXNYNTS FSI UWTIZHYNTS \NYM QFWLJ FSI IN�
[JWXJ XTZSI HTQQJHYNTSX� &X UFWY TK YMNX� \J J]FRNSJI FQLTWNYMRX� UWTHJXXJX�
XTKY\FWJ X^XYJRX� FSI ZXJW NSYJWKFHJX YMFY YTLJYMJW HTRUTXJ XZHM FS J]UWJX�
XN[J UQFYKTWR� FSI J]UQTWJI MT\ YMJ IJXNLS TK YMJXJ JQJRJSYX MFX HTSYWNGZYJI YT
YMJ UWTOJHYѣX LTFQX�

9MJ \TWP YMZX KFW MFX FQXT QFNI YMJ KTZSIFYNTS KTW KZYZWJ WJXJFWHM FSI IJ[JQTU�
RJSY� 9MNX NSHQZIJX XYZINJX YT HMFWFHYJWN_J YMJ HTSYJ]YZFQ JKKJHYN[JSJXX TK YMJ
YTTQX FSI IJXNLSX� FSI F SZRGJW TK UQFSSJI NRUWT[JRJSYX� RTINܪHFYNTSX� FSI
TUYNRN_FYNTSX� &IINYNTSFQQ^� HTRUTXNYNTSFQ X^XYJRX YMFY J]YJSI ZXJW HWJFYN[J JK�
KTWY FSI FWYNXYNH OZILRJSY \MNQJ UWT[NINSL FHHJXXNGQJ NSYJWKFHJX FWJ F WNHM FSI
J]HNYNSL FWJF KTW KZYZWJ IJ[JQTURJSY�

ߚ�ߞ +ZYZWJ <TWP

�ݙ޲ݝݤݘ2ު �ݙުݚݗݘ޵ު+ ޲ݞ޵ ݙݚުݘުݟ޵ݚ޵5

(ZWWJSYQ^� XTRJ TK YMJ FQLTWNYMRX WZS VZNYJ JKܪHNJSYQ^ J[JS \NYM QFWLJ FRTZSYX TK
IFYF� 9MNX NX FQXT YWZJ TK YMJ VZJW^ RJYMTIX� -T\J[JW� NS YMJ NSYJWJXY TK XHFQNSL YT
QFWLJW HTQQJHYNTSX FSI RFNSYFNSNSL NSYJWFHYN[NY^� \J HFS NSYWTIZHJ FIINYNTSFQ HTS�

ߚߣ



XYWFNSYX FSI FUUWT]NRFYNTSX FY IJYJWRNSJI IFYF YMWJXMTQIX� YT FQQT\ YMJ RJYMTIX
YT FIFUY YT YMJ XHFQJ YMJ^ FWJ FYYJRUYJI FY�

&IINYNTSFQ RJYMTIX YMFY ZXJ TYMJW KJFYZWJX� XZHM FX YMJ ;,,NXM KJFYZWJX� FWJ
FQWJFI^ NS YMJ UWTHJXX TK GJNSL NRUQJRJSYJI FSI YJXYJI� 9MJXJ HFS MJQU QJ[JWFLJ
YMJNW IJXHWNUYN[J UT\JW� \MNQJ RFPNSL YMJR NSYJWUWJYFGQJ YT YMJ J]YJSY SJJIJI G^
YMJ FUUQNHFYNTS� &IINYNTSFQQ^� SJ\ RJYMTIX KTW YMJ 7OIXGLTEHѣX HTQQFLJ GZNQINSL
RF^ GJ TK NSYJWJXY KTW J]FRUQJ� NSYWTIZHNSL FSI TUYNRN_NSL TYMJW RN] UFWFRJYJWX
KTW HTQQFLJX 
[FWNFGQJ FRUQNYZIJX FSI FZINT UWTHJXXNSL KTW NSIN[NIZFQ XTZSIX� KTW
NSXYFSHJ��

&STYMJW FWJF KTW NRUWT[JRJSY NX HTSYWTQ TK FQWJFI^ J]NXYNSL UFWFRJYJWX� (ZW�
WJSYQ^� YMJWJ NXSѣY FS JFX^ \F^ YT J]YJWSFQQ^ HTSYWTQ RFS^ TK YMJ UFWFRJYJWX NS�
[TQ[JI NS YMJ X^XYJRѣX UWTHJXXJX� .Y RF^ GJ MJQUKZQ YT NIJSYNK^ XTRJ TK YMJXJ YMFY
MF[J J]UWJXXN[J RJFSNSL� FX MFX FQWJFI^ GJJS ITSJ NS XTRJ HFXJX� FSI IJXNLS
\F^X YT HTSYWTQ YMJR YMFY ITSѣY WJVZNWJ IJYFNQJI YJHMSNHFQ NSKTWRFYNTS FSI FWJ
FHHJXXNGQJ�

+NSFQQ^� YMJ KJFYZWJX HMTXJS NS YMNX YMJXNX WJUWJXJSY F WFSLJ TK UTYJSYNFQQ^ ZXJKZQ
RJFXZWJRJSYX� 5WJXJSYQ^� YMJ^ FWJ XJQJHYJI YMWTZLM F HTRGNSFYNTS TK XTRJ J]�
UJWNRJSYFYNTS FSI J]UJWNJSHJ� )JYFNQJI J]UJWNRJSYFYNTS HFS MJQU YT UWTIZHJ F
RTWJ TUYNRFQ XJY TK KJFYZWJX KTW YMJ YFXPX TZYQNSJI NS YMNX YMJXNX� &IINYNTSFQQ^�
JSLNSJJWNSL SJ\ UZWUTXJ�IJXNLSJI KJFYZWJX HFS MJQU YT PJJU YMJ INRJSXNTSFQNY^
QT\�

ݚުݙ: ݙު޳޵ݦݚުݘݞ.

&Y UWJXJSY� YMJ :.X FWJ IJXNLSJI YT GJ XNRUQJ FSI FQQT\ HTSYWTQ TK YMJ RTXY XFQNJSY
KZSHYNTSFQNY^ NS YMJ UWTOJHY� 9MNX FQXT RJFSX YMFY YMJ^ QFHP XTRJ TK YMJ IJYFNQ TK�
KJWJI G^ YMJ ZSIJWQ^NSL XTKY\FWJ UFHPFLJ� 5FWYNFQQ^ WJIJXNLSNSL YMJNW QF^TZYX YT
FII J]UFSXNTSX YMFY TKKJW RTWJ FI[FSHJI HTSYWTQX HFS MJQU YT RFNSYFNS YMJ XNR�
UQNHNY^ \MNQJ FQQT\NSL RTWJ J]UJWNJSHJI ZXJWX RTWJ HTRUWJMJSXN[J HTRRFSI FX
SJHJXXFW^�

ݘݞުݟݓݝݠݜު( ݞݝݣݘ޵ݚ޵ݜުݚ5

& XNLSNܪHFSY FRTZSY TK \TWP NX SJJIJI YT RFPJ YMNX UWTOJHY UWTIZHYNTS�WJFI^�
XT YMFY NY HFS GJ IJUQT^JI FX UFWY TK F QFWLJ�XHFQJ HTQQFGTWFYN[J [JSYZWJ� 9MNX
WFSLJX KWTR WJܪSNSL J]NXYNSL NRUQJRJSYFYNTSX YT NRUQJRJSYNSL FIINYNTSFQ NSYJW�

ߛߣ



KFHJ JQJRJSYX� XTKY\FWJ NSKWFXYWZHYZWJ XZHM FX IFYFGFXJ FHHJXX QF^JWX FSI &5.
JSIUTNSYX� FSI HTSSJHYNSL YMNSLX YTLJYMJW \MNQJ UWFHYNHFQQ^ YJXYNSL YMJR�

ݕ3ު ݙݘݞުݟުݠ*

9MNX \TWP UWT[NIJX F GFXJ TS \MNHM YT GZNQI HWJFYN[J XTZSI�TWNJSYJI FUUQNHFYNTSX�
.Y NX MTUJI YMFY YMJ HTSHJUYX FSI YTTQX IJYFNQJI NS YMNX YMJXNX HFS XZUUTWY F WFSLJ
TK SJ\ HQNJSY FUUQNHFYNTSX� IJXNLSJI KTW INKKJWJSY UZWUTXJX� ZXJWX� FSI ZXJW HTR�
RZSNYNJX� (ZWFYNTS� J]UQTWFYNTS� FSI HTRGNSFYNTS JFHM FIRNY F \NIJ WFSLJ TK
UTYJSYNFQ FUUQNHFYNTSX YMFY JSMFSHJ FSI GZNQI TS MZRFS HWJFYN[J FHYNTSX�

+FW KWTR INXHWJYJ� NXTQFYJI WJLNTSX TK XTZSI�GFXJI HWJFYN[J FHYN[NY^� YMJXJ YFXPX
SFYZWFQQ^ HTRUQJRJSY FSI WJQFYJ YT TSJ FSTYMJW FSI FWJ UFWY TK F ZNIܫ JS[NWTS�
RJSY TK XTZSI UWTIZHYNTS FSI RZXNH HTRUTXNYNTS� 7MJXMRK 7SYRH ITJX STY FNR YT
JSZRJWFYJ TW HTRUWJMJSXN[JQ^ FIIWJXX FQQ XZHM NRUTWYFSY FWJFX TK RZXNHFQ HTR�
UTXNYNTS \NYM XTZSIX� +ZYZWJ \TWP RNLMY YFPJ F XNRNQFW NSYJLWFYN[J FUUWTFHM \NYM
TYMJW WJQFYJI UWFHYNHJX� XZHM FX XTZSI X^SYMJXNX� QTSL�KTWR HTRUTXNYNTS� XTZSI�
XHFUJ HTSXYWZHYNTS� JYH� FSI GZNQI YTTQX KTW YMJR YMFY XMFWJ NSKTWRFYNTS�

&STYMJW INRJSXNTS KTW SJ\ YTTQ IJ[JQTURJSY NX QJ[JQ TK J]UJWYNXJ TW KFRNQNFWNY^�
9MNX HFS RFSNKJXY NS NSYJWKFHJ IJXNLS� GZY FQXT NS UFWFRJYJW HTRUQJ]NY^ FSI UWJ�
XJSYFYNTS� FSI J[JS YMJ GFXNH KWFRNSL TK YMJ YTTQX� \MFY YMJ^ IT� FSI YMJ PNSIX
TK TZYHTRJX YMJ^ FWJ NSYJSIJI KTW� 7MJXMRK 7SYRH TKKJWX XTRJ ^J]NGNQNYܫ NS YMNX WJ�
LFWI� FSI YMJ NSYJSIJI FZINJSHJ HFS GJ XUJHNܪJI NS YJWRX TK YMJ UWJXJSYFYNTS TK
UFWFRJYJWX� FSI HTRUQJ]NY^ TK HTSYWTQX� +ZYZWJ \TWP HFS GZNQI TS YMNX UQFYKTWR
YT IJ[JQTU YTTQX NSYJSIJI KTW XUJHNܪH FZINJSHJX�

+NSFQQ^� FSTYMJW NRUTWYFSY KFHYTW NS YMJ ZXJW HTRRZSNYNJX NX XY^QJ� 8Y^QJ NX F MNLMQ^
HTRUQJ] UMJSTRJSTS� FSI RTIJQX TK XY^QNXYNH HTSYJ]Y HFS MJQU YT UWTIZHJ IN�
[JWXJQ^ NSYJWJXYNSL FSI FWYNXYNH TZYHTRJX� 9MJ 9*25 RTIJQ UWJXJSYJI NS YMNX
\TWP MJQUX YT FIIWJXX YMNX UFWYNFQQ^� GZY F LWJFY [FWNFGNQNY^ TK XTZSIX NS JFHM HFYJ�
LTW^ JSHTZWFLJX KZWYMJW JKKTWY� +ZYZWJ FUUQNHFYNTSX RF^ FQXT GQJSI XTZSI�GFXJI
RZXNH HTRUTXNYNTS FSI STYJ�GFXJI RZXNH HTRUTXNYNTS� FX NX YMJ KTZSIFYNTS TK
STY TSQ^ RZHM RTIJWS RZXNH NS YMJ HQFXXNHFQ YWFINYNTS� GZY FQXT F LWJFY IJFQ TK UTU�
ZQFW RZXNH� 9MNX WNHM FSI J]UFSINSL ZSN[JWXJ TK XTZSI NS[NYJX RZHM RTWJ JKKTWY
NS HWJFYN[JQ^ J]FRNSNSL FSI J]UWJXXN[JQ^ YWFSXKTWRNSL NYX IN[JWXJ HTSYJSYX�

ߜߣ



ݕ3ު ޳ݣݙݗ2

&WYNXYNH KTWRX FSI SFWWFYN[JX GZNQY TS WJHTRGNSFSY RJINF FWJ IN[JWXJ FSI ITRN�
SFSY NS TZW FLJ� FSI HTSXYFSYQ^ LWT\NSL� *[JS RTWJ GWTFIQ^� UJWMFUX J[JW^YMNSL
NX� NK NSKTWRFQQ^� F WJRN] J]NXYNSL RJINF NX QYJWJIܪ YMWTZLM NSIN[NIZFQ FSI HTRRZ�
SNY^ UJWXUJHYN[JX FSI YFXYJX� FSI YWFSXKTWRJI NSYT SJ\ \TWP� FX \J INXHZXXJI FY
YMJ [JW^ GJLNSSNSL TK YMNX YMJXNX�

& QTSL�YJWR LTFQ NX YT IWN[J KTW\FWI XZHM HTRGNSFYTWNFQ J]UWJXXNTSX� J]UFSINSL
YMJ XUFHJ TK RZXNHFQ UTXXNGNQNYNJX� /ZXY FX SJ\ HTRRZSNHFYNTSX YJHMSTQTLNJX
MJQUJI YT LN[J WNXJ YT TZW XTZSI�GFXJI� WJRN]�TWNJSYJI RZXNHFQ HZQYZWJX� \J HFS
NRFLNSJ [NGWFSY SJ\ RZXNHX GZNQINSL TS TZW FLJ TK NSKTWRFYNTS YJHMSTQTLNJX� RJ�
INFYJI YMWTZLM UT\JWKZQ� HWJFYN[JQ^ ZXJKZQ YTTQX� 7MJXMRK 7SYRH YFPJX F XYJU NS YMNX
INWJHYNTS� YT\FWI F SJ\ M^UJW�WJHTRGNSFSY FJXYMJYNH HTSHJUY� HWFKY� FSI HWJFYN[J
UWFHYNHJ�

ߝߣ
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&ZINT *]FRUQJX� 8PJYHM ߚ FSI ߛ

(IWGVMTXMSR
9MJXJ QJXܪ WJUWJXJSY Y\T FZINT XPJYHMJX� FX \JQQ FX Y\T WJSIJWNSLX TK JFHM \NYM

YMJ Y\T 7OIXGLTEH RJYMTIX�

ߞߣ
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(IWGVMTXMSR
9MJXJ QJXܪ WJUWJXJSY YMJ TZYUZY TK ZXNSL UNSP STNXJ FX FS FZINT XPJYHM� [FW^NSL

XTRJ UFWFRJYJWX�
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http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.1_with_initialstate.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.1_with_initialstate.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.2_with_initialstate.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.2_with_initialstate.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.2_with_initialstate.wav
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http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.4.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.4.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_0.4.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_1.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_1.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/method2_tonalfragmentstonoise_density_1.wav
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http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketch_av.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketch_av.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketchoutput_av1.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketchoutput_av1.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketchoutput_av2.wav
http://web.media.mit.edu/~nsingh1/files/audio_examples/sketchpad/sketchoutput_av2.wav
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http://web.media.mit.edu/~nsingh1/files/video_examples/SiftingSoundThesisDemo.mp4
http://web.media.mit.edu/~nsingh1/files/video_examples/SiftingSoundThesisDemo.mp4
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https://50ftf.kronosquartet.org/
https://50ftf.kronosquartet.org/
https://citysymphonies.media.mit.edu/
https://citysymphonies.media.mit.edu/
http://www.folkmusic.ru/logka.php
https://www.media.mit.edu/events/the-kronos-quartet-presents-tod-machover-s-gammified/
https://www.media.mit.edu/events/the-kronos-quartet-presents-tod-machover-s-gammified/
https://github.com/mourner/rbush
https://github.com/mourner/rbush
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