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E FGHI JKLHMNOG IPO HQ OJIGRS KT UOV MJWU MLX
TKGS WIMKL TGKS IPO HOS WLIMJ IK IPO IOVIRWU Y
Z GWL[O KT UOV MJKLH WGO JUWHHMFON WJJKGNML[
IK \POGO IPO] HMI KL IPMH HJWUO Y ^OV MJKX
[GWQPMJ IKKUH WLN _ `a QGK[GWS H WGO MLX
JURNON ML IPO JUWHHMF JWIMKL b WLN IPMH MH c R HX
IMFON Y dPOGO MH JRGGOLIU] W UWJRLW eOI\OOL
IPO SKHI IOVIXKGMOLION KT IPO UOV MJK[GWQPMJ
WQQGKWJPOH b WLN IPO SKHI HKQPMHIMJWION KT
IPO NWIWXNGMfOL KLOH Y ^OV MJWU IRLML[ GOX
gRMGOH IPWI IPO UWJRLW eO F UUON b HK JKGQRHNWIW JWL hK\ MLIK IPO UOV MJKL Y iKUUK\ ML[ WL
WLWU]HMH KT HMS MUWGMI MOH WLN NMjOGOLJOH e OX
I\OOL UOV MJK[GWQPMJ IKKUH WLN NWIWXNGMfOL
WQQGKWJPOH b W HIGWIO[] TKG eGMN[ML[ IPO [WQ
MH QGKQKHON Y

k � lmnDC�o� pq rns �DptB
^OVMJKLH UKKu ML I\K NMGOJIMKLH v IK\WGNH IPO IOVI b
WLN IK\WGNH HOS WLIMJH Y _ POL \O UKKu RQ W \KGN KG
QPGWHO OLJKRLIOGON ML W IOVI IK FLN IPO S OWLML[ b IPO
IOVIRWU KGMOLIWIMKL QGKfMNOH IPO MLQRI b IPO HOS WLIMJ
KLO b IPO KRIQRI Y EL W UWL[RW[O [OLOGWIMKL H]HIOS b
IPO GKUOH WGO GOfOGHON Y
EL QGMLJMQUO UOV MJKLH JKR UN eO fOG] PM[PU] NOfOUX

KQ ON ML GOUWIMKL IK eKIP IPO IOVIRWU WLN IPO HOS WLIMJ
KGMOLIWIMKL Y EL QGWJIMJO b TKG JKSQRIWIMKLWU UOV MJKLH
ML QWGIMJRUWG b IPO OSQPWHMH IOLNH IK e O KL KLO KG
IPO KIPOG Y wdPO x MJGKyKHSKH QGKc OJI MH MLIOGOHIML[
ML IPMH GO[WGN Y EI PWH I\K IOWS H b KLO \KGuML[ KL
IPO IOVIXKGMOLION UOV MJKL b IPO KIPOG KL IPO KLIKUK[]
wz MO[WH WLN {MGOLeRG[ b |}}~� Y�
dPRH UOV MJKLH JWL eO QUWJON KL W HQ OJIGRS WJJKGNX

ML[ IK \POGO IPO OSQPWHMH UMOH v PK\ �HRGTWJO] � IPO]
WGO b WH ML iM[ Y |Y ZI IPO HOSWLIMJ OLN UMO ZE KLIKUKX
[MOH Y dGWNMIMKLWU LWIMfOXHQ OWuOG NMJIMKLWGMOH HRJP
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WH IPO ��a WGO HKSO\PWI JUKHOG IK IPO IOVI b WLN
UOWGLOG NMJIMKLWGMOH b \ MIP IPOMG OSQPWHMH KL [GWS X
S WIMJWU WLN IOVIRWU QWIIOGL ML[ b S KGO HK Y w`MLJO IPO
WNfOLI KT JKGQRH UOV MJK[GWQP] ML IPO OWGU] |}� H b
IPO OLIMGO ¡y NMJIMKLWG]XQReUMHPML[ JKSSRLMI] PWH
e OOL HIOWNMU] JGOOQML[ ML W IOVIX\WGN NMGOJIMKL b \ MIP
IPO UOWGLOGH � NMJIMKLWGMOH UOWNML[ IPO \W]Y� {^¢ UOVX
MJKLH \PMJP PWfO eOOL NOfOUKQ ON \ MIP QWGHML[ ML
S MLN b HRJP WH £�x^�¤ KG IPO Z{^d UOV MJKL b WGO
TRGIPOG WUKL[ W IOVIRWU NMGOJIMKL Y iRGIPOG HIMUU NK\L
IP MH GKWN WGO �UOV MJKLH � KT QWIIOGL H WH RHON ML ELTKGX
S WIMKL �VIGWJIMKL Y
dPOL IPOGO MH W [WQ ¥ WLN IPOL \O SKfO IK NWIWX

NGMfOL WGIMTWJIH UMuO IPO NOJMHMKL UMHIH ¦WGK\ Hu] RHOH
TKG \KGN HOLHO NMHWSeM[RWIMKL b `JP §RI¨O �H HOLHO JURHX
IOGH b WLN ©GOTOLHIOIIO �H IPOHWRGM w¦WGK\ Hu]b |}}~ ¥
`JP §RI¨O b |}}� ¥ ©GOTOLHIOIIO b |}}ª� Y ZI IPO OLN QKMLI
KT IPO HJWUO WGO HOIH KT JKGQRH JMIWIMKLH TKG IPO \KGN Y
¡LNOGU]ML[ IPO WLWU]HMH MH IPO IPOHMH IPWI IPO UOV MX

JWU OLIG] TKG W \KGN MH WL WeHIGWJIMKL TGKS IPO K JJRGX
GOLJOH KT IPO \KGN ML IPO UWL[RW[O Y Z PM[POG UOfOU KT
WeHIGWJIMKL IWuOH RH TRGIPOG W\W] TGKS IPO UML[RMHIMJ
NWIW b IK\WGNH IPO HOS WLIMJ OLN KT IPO HQ OJIGRS Y«
¬ ­p��n��Cn� ��BC�tDC�ptB
dPOGO WGO HOfOGWU GOUWION eRI NMHIMLJI NMS OLHMKLH
WUKL[ \PMJP UOV MJKLH JWL eO WLWU]HON v
® ¯°±²³°±
EL W IGWNMIMKLWU NMJIMKLWG]b IPO IOVIRWU KGMOLX
IWIMKL MH IPO �UOTI PWLN HMNO � KT IPO NMJIMKLWG]
OLIG]b IPO HOSWLIMJ KLO b IPO �GM[PI PWLN HMNO �Y
´KIP JWL eO JKSQUOV Y ZI W FGHI [UWLJO b IPO ^µ`
ML W IGWNMIMKLWU NMJIMKLWG] MH W HMSQUO POWN\KGN b
eRI KL JUKHOG MLfOHIM[WIMKL b MI e OJKS OH JUOWG
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AI Knowledge rep - KL-ONE and similar

COMLEX, ANLT  (lexicons for parsing)

CYC, MicroKosmos ontology

MT & MicroKosmos lexicons

(learners’,

  bilingual)

PENMAN Upper Model

Wilks’s Preference semantics

COMPASS

WordNet

Dictionaries

HECTOR

(native speaker)

(Stuttgart-xkwic)

Lexicography tools

Longman NLP database

(MOP, Grishman, ALEMBIC)

IE customisation tools 

Automatic lex acq (Brent, Sanfilippo)

Xerox/Helsinki FSTNs

WSD decision lists (Yarowsky),

other corpus-based WSD

Thesauri (Hindle, 

Collocate lists

SEMANTICS

TEXT

Dictionaries

Concordances

Sense-clusters

 (Schutze, in IR)

  Grefenstette)

Lexicography

NLP

iM[RGO |v ^OV MJWU GOHKRGJOH KL IPO IOVI�HOS WLIMJH HQOJIGRS



IPWI IPOGO MH SKGO IK MI Y i MVON WLN HOS MXFVON
QPGWHOH b JKUUK JWIOH b NKS WML UWe OUH UMuO �������
KG � ��� 	 �
��b WUU HOGfO IK POUQ IPO RHOG FLN
IPO WQQGKQGMWIO S WIJP eOI\OOL IOVI WLN NMJIMKX
LWG]Y EL {^¢ H]HIOS H IPMH [KOH TRGIPOG Y aWIW
ML IPO UOV MJKL TKG QRGQKHOH KT \KGN HOLHO NMHWS X
eM[RWIMKL b TKG OVWSQUO b MH ^µ` NWIW b IPOGO IK
KeIWML W JKGGOJI S WIJP HK IPWI IPO WQQGKQGMWIO
�µ` MH QMJuON RQ Y EL W UOV MJKL HRJP WH £�xX
^�¤ b IPO HRe JWIO[KGMHWIMKL QWIIOGL H HMSRUIWLOX
KRHU] WUUK\ SWIJPML[ \ MIP IPO IOVI WLN QGKfMNO
IPO H]LIWJIMJXHOS WLIMJ uO] \PJMP Q OGS MIH TRGX
IPOG WLWU]HMH KT IPO IOVI Y iKG {^¢ UOV MJKLH IPO
^µ`��µ` NMHIMLJIMKL KTIOL TWMUH IK WQQU]Y
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dPOGO MH S KGO QKIOLIMWU TKG WRIKSWIMKL KT UOV MX
JKLH IK\WGNH IPO �IOVI � OLN KT IPO HJWUO Y µK\X
OfOG IPO I\K JKLHMNOGWIMKLH NK LKI WU\W]H JKX
MLJMNO v S OIPKNH HRJP WH ´GOLI w|}}�� �H TKG WRX
IKS WIMJ WJgRMHMIMKL KT HIWIMf MI] WLN HRe JWIOX
[KGMHWIMKL MLTKGS WIMKL TKG fOGeH WMS IK JUWHX
HMT] WJJKGNML[ IK W QGOXNOFLON HOI KT QKHHMeMUX
MIMOH \PMJP WGO SKGO GOSKIO TGKS IPO IOVI b WLN
PM[POG ML IPOMG UOfOU KT WeHIGWJIMKL b IPWL IPO
uMLNH KT MLTKGS WIMKL WeKRI [GWSSWIMJWU QWIX
IOGLML[ b HOUOJIMKL GOHIGMJIMKLH WLN JKSSKL JKUX
UK JWIOH ML IPO wS WLRWUU] QGKNRJON� ^KL[S WL
NWIWeWHO KT JKSSKL fOGeH b KG a�^E` UOV MJWU OLX
IGMOH wµOMN WLN yG §R[OG b |}}� � Y
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�SQMGMJMHIH \ MUU FLN IPOS HOUfOH SKGO WI OWHO
WI IPO IOVI OLN KT IPO HJWUO b \POGO SKGO KT IPO
\WGIH KT IPO UWL[RW[O WGO QGOHOGfON Y � WIMKLWUX
MHIH \ MUU e O SKGO WI OWHO WI IPO HOS WLIMJH OLN b
\POGO IPO MSQRGMIMOH LOON LKI e O POONON WLN
[OLOGWU IPOKGMOH JWL JWQIRGO IPO JKSSKL eOX
PWfMKRG Y �SQMGMJMHIH \ MUU IOLN IK FLN IPO HOX
S WLIMJH OLN IKK RLJKLLOJION IK WL] NWIW IK
[GKRLN MI b \POGOWH GWIMKLWUMHIH \ MUU FLN IPO TGOX
gROLJ] TWJIH IPWI NKS MLWIO IPO IOVI OLN WGeMXIGWG]b MLIGWJIWeUO WLN MGGMIWIML[ Y
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dPO QGOfMKRH QKMLI MH GOUWION IK W NMUOSSW IPWI
W \KGuML[ UOV MJK[GWQPOG OLJKRLIOGH OfOG] \KGuX
ML[ NW] v WI \PWI UOfOU KT [OLOGWUMI] HPKRUN W
\KGN �H eOPWfMKRG eO NOHJGMe ON £KLHMNOG IPO
fOGe ! �"�Y ZL]IPML[ JWL eO [URON IK WL]IPML[ b
HK WI KLO UOfOU IPOGO HPKRUN e O LK UMS MIWIMKL
KL IPO Kec OJI we O]KLN W QKHHMeUO JKLHIGWMLI IK
�QP]HMJWU �b eRI OfOL IPWI MH NM# JRUI HMLJO \O

S W] HQOWu KT b O[ b [ URML[ IPOKGMOH IK[OIPOG� Y ´RI
KL WLKIPOG UOfOU b \O uLK\ wWLN W UWG[O JKGQRH
HRJP WH IPO ´{£ JKLFGS H� IPWI SKHI [URML[ MH
KT JKSQKLOLIH$ WLN IPMH MH HWUMOLI MLTKGS WIMKL
WeKRI IPO eOPWfMKRG KT IPO fOGe \PMJP MH UMuOU]
IK eO KT RHO IK W PRS WL NMJIMKLWG] RHOG KG WL
{^¢ H]HIOS w\POGO b O Y[ Yb MI MH IG]ML[ IK NOIOGX
S MLO W ¢¢ WIIWJPSOLI� Y
a MJIMKLWGMOH [OLOGWUU] PWfO W GWL[O KT IOJPX
LMgROH TKG MLNMJWIML[ OfOG]IPML[ KL IPO HQ OJX
IGRS TGKS %KLU] WQQOWGH \ MIP IPMH Kec OJI& b f MW
%RHRWUU] K JJRGH \ MIP IP MH KG HKS O KIPOG MIOS
HMS MUWG ML S OWLML[& IK %JWL K JJRG \ MIP WL]X
IPML[ eRI JKSSKLU] K JJRGH \ MIP MIOS H ML IPMH
JWIO[KG]& Y dPO GOQOGIKMGO KT NOfMJOH WI IPO NMJX
IMKLWG] ONMIKG �H NMHQKHWU b TKG R HO ML NOFLMIMKLH
KG OVWSQUOH b WGO v eGWJuOIH b HUWHPOH b OUUMQHMHXNKIH
WLN ����Y '

{KIO IPO MLIOGWJIMKLH KT TGOgROLJ] WLN HOS WLXIMJ HMS MUWGMI] ML IPO QGKeUOS Y E MUURHIGWIO \ MIP
W IPKR[PI OVQOGMS OLI v FGHI b IPO Kec OJIH KT fOGX
eWU ! �"� WGO SOWHRGON WJJKGNML[ IK IPOMG HOS WLX
IMJ HMS MUWGMI] IK IPO SKHI �JOLIGWU � Kec OJI b HW]
( �)�Y dPOL \O FLN IPO TGOgROLJMOH KT WUU \KGNHWH POWNH KT Kec OJI {¢H TKG ! �"� ML W UWG[OXOLKR[P
JKGQRH Y _O LK\ [OLOGWIO W P MHIK[GWS \MIP
\KGNH WGGWL[ON WUKL[ IPO VXWV MH WJJKGNML[ IK
IPOMG HMS MUWGMI] IK ( �)�Y Z UU eOML[ \OUU b IP MH [MfOHW eOUUXHPWQON JRGfO \ MIP MIH Q OWu WI ( �)�Y dPOUOV MJK[GWQPOG PWH MNOWUU] IK JKLfO] LKI KLU] IPO
QGKIKI]QMJWU MIOS H WI IPO QOWu KT IPO JRGfO b eRI
WUHK PK\ HIOOQ MI MH v NK W HSWUU JURHIOG KT \KGNH
WJJKRLI TKG SKHI K JJRGGOLJOH b KG MH MI W hWI
JRGfO \POGO S WL] SKGO TKGS H WGO LKGS WU wZ
GOUWION OfOG]NW] QGKeUOS TKG UOV MJK[GWQPOGH MH
PK\ IK GWIO PM[PXTGOgROLJ] \KGNH W[WMLHI UK\OGTGOgROLJ] KLOH b \POL HOUOJIML[ \PMJP JKUUK JWIOHIK QGOHOLI ML IPO NMJIMKLWG]Y d]QMJWUU] IPO PM[PX
TGOgROLJ] \KGN PWH PM[POG WeHKURIO TGOgROLJ]WH W JKUUK JWIO b eRI IPO UK\OGXTGOgROLJ] \KGN MHW SKGO HIGMu ML[ JKUUK JWIO b \ MIP W SKGO HQ OJMF J
S OWLML[ Y dPO UK\OGXTGOgROLJ] \KGN QWMLIH W
SKGO fMfMN eRI UOHH [OLOGWU QMJIRGO KT IPO S OWLX
ML[ KT IPO LKNO\KGN Y�
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iKG S WL] QRGQKHOH b QWGIMJRUWGU] WI IPO HOS WLIMJ
OLN KT IPO HJWUO b IPOHO JKSQUOV MIMOH WGO GONRJON
IK W eKKUOWL v WJJOQIWeUO�LKI WJJOQIWe UO Y iKG
UOV MJK[GWQPOGH WLN KIPOGH \KGuML[ IK\WGNH IPO
IOVI OLN KT IPO HJWUO b IPO] WGO QGOHHML[ JKLJOGLH Y

� rns �DptB � Cpp�B �t� qp�����B� B
ZI W FGHI QWHH b ELTKGS WIMKL �VIGWJIMKL wE� � WLN UOV MX
JK[GWQP] ����� SW] HOOS KRI KT Q UWJO ML W JUWHHMFJWX
IMKL KT UOV MJKLH Y µK\OfOG b IPO IKKUH R HO TKGS WUMHS H
\PMJP JWL eO UKKuON WI ML I\K \W]H Y dPO] WGO HOWGJP
UWL[RW[OH TKG FLNML[ QWIIOGL H ML JKGQKGW Y ´RI IPOL b
\POGO W HOI KT HOWGJP QWIIOGLH PWH eOOL HRJJOHHTRU ML
FLNML[ WUU WLN KLU] IPO K JJRGGOLJOH KT HKS O UOV MJWU
QPOLKS OLKL b MI WUHK HOGfOH \OUU WH IPO IOVIRWU WHQ OJI
KT W UOV MJWU OLIG] TKG IPWI Kec OJI Y
£KLHMNOG � ��( ���
 �� Y �T |�ª K JJRGGOLJOH KT ���


ML IPO ´{£ b PWUT GOUWIO IK IPO MNMKS Y EI KJJRGH \ MIP
IPO fOGe ML IPO TKGS H � ��( � ��( 
 � �( � � ��( ��! � ��( �� �b\ MIP ���
 QGOSKNMFON e] ���
� ��)�� "� �	 ����
�b WLN
KLJO ML %KL \PKS IPO] SRHI uOOQ IWeH& Y Z [KKN UOVX
MJK[GWQPMJ IKKU \ MUU WUUK\ IPO UOV MJK[GWQPOG IK HQ OJMT]
IPOHO QWIIOGLH weWG IPO UWHI� ML WL OVIOLNON GO[RUWG
OVQGOHHMKL UWL[RW[O WH
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wWHHRS ML[ W QWGIXKTXHQOOJPXIW[[ON b UOSSWIMHON JKGX
QRH WH MLQRI� b WLN IPMH MH W HOWGJP HIGML[ IPO UOV MJK[X
GWQPOG S M[PI RHO IK [WIPOG W HOI KT MLHIWLJOH KT IPO
OVQGOHHMKL QGMKG IK \GMIML[ W NOFLMIMKL Y
´RI IPMH HIGML[ wHRQQUOSOLION e] KIPOGH TKG QWHX

HMfO b %KL \PKS Y Y Y & WLN KIPOG fWGMWLIH� WUHK HOGfOH
WH IPO ^µ` TKG W UOV MJWU OLIG] v MI \ MUU MNOLIMT] WUU WLN
KLU] IPO K JJRGGOLJOH KT IPO MNMKS ML WL MLQRI IOVI Y�
_PMUO W UOV MJK[GWQP] IKKU MH JUOWGU] LKI W UOV MJKL b
IPO IKKU NOFLOH W TKGS WUMHS \PMJP W UOV MJKL SW]
WRHO wWLN \PMJP W UOVMJKL NOfOUKQ ON \ MIP IPWI IKKU
\ MUU RHO e] NOTWR UI � Y _O [OLOGWUU] IPMLu KT UOV MJKLH
WH HIWIMJ GOHKRGJOH b \PMUO IKKUH GOUWIO IK WJIMf MI]Y dPO
NMHIMLJIMKL MH LKI HWUMOLI \POL IPO TKGSWUMHS H WGO IPO
TK JRH KT KRG WIIOLIMKL Y
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µK\ JWL _ `a H]HIOS H eO JUWHHMFON WUKL[HMNO UOV MX
JKLH 
_`a GOHOWGJP PWH IPO TKUUK\ ML[ QWIIOGL v
|Y ¡ HO W UOV MJWU GOHKRGJO WLN�KG JKGQRH WLN�KG PRX
S WL MLQRI IK NOfOUKQ W �QGKF UO � KT IPO JKLIOVIH
WHHK JMWION \ MIP OWJP KT IPO \KGN �H HOLHOH ¥

/ Y iKG W \KGNXMLXJKLIOVI IK eO NMHWSeM[RWION b
MNOLIMT] \PMJP QGKF UO MH IPO e OHI S WIJP Y

iKG ^OHu w|}��� WLN GOUWION QGK[GWS H eWHON KL
S WJPMLOXGOWNWeUO NMJIMKLWGMOH b HIW[O | MH LRUU KG S MLX
MS WU v IPO UOV MJWU GOHKRGJO MH IPO S WJPMLOXGOWNWeUO
NMJIMKLWG]b OMIPOG ML MIH KGM[ MLWU TKGS KG SKNMFON b
WLN IPO ML[OLRMI] UMOH ML HIW[O / Y iKG SRJP JKGQRHX
eWHON _ `a wJX_ `a � \KGu b HIW[O | MH IPO JGMIMJWU
QPWHO Y x KHI JX_ `a QWQOGH GOQKGI b FGHI b KL WL WU[KX
GMIPS TKG QGKNRJML[ W HQ OJMWU QRGQKHO UOV MJKL b WLN
IPOL b KL MIH RHO Y EI MH JX_ `a H]HIOS H IPWI WGO S]
JKLJOGL ML IPMH QWQOG Y
dPO _ `a IWHu MH W QRGO IOVIRWU KLO b KT FLNML[ IPO

JKGGOJI UOVMJWU OLIG] [MfOL IPO IOVI Y ´] \W] KT HOX
S WLIMJH b JX_ `a UOV MJKLH [OLOGWUU] PWfO KLU] WIKS MJ b
NMHIMLJI S OWLML[H wK JJWHMKLWUU] GOUWION IK OWJP KIPOG
ML W PMOGWGJP] KG e] HKS O SOWHRGO KT JUKHOLOHH� Y
| WLN / WeKfO WGO [OLOGWUU] QGOHOLION WH W \PKUO Y

dPO TKGS KT IPO KRIQRI KT HIW[O |b IPO QGKF UOH b MH
LKI QGOHOLION WH HKS OIPML[ KT fWURO ML MIH K\L GM[PI Y
�fWURWIMKL QGKJONRGOH JKLHMNOG IPO \PKUO QGK JOHH b
GWIPOG IPWL TK JRHML[ KL IPO O# JWJ] KT IPO I\K OUOX
S OLIH HOQWGWIOU]Y ZLN IOVIH KT IPO HWSO I]QO WGO
RHON TKG IGWMLML[ WLN TKG IOHIML[ IPO H]HIOS Y {K WRX
IPKGH NMHJRHH IPO QKHHMe MUMI] KT IPO I\K HIW[OH eOML[
HOQWGWION Y µK\OfOG IPO] WGO gRMIO NMHIMLJI ML SKHIJX_ `a WU[KGMIPS H WLN IPOGO WGO HOfOGWU WG[RS OLIH
TKG HOQWGWIML[ IPOS Y
¯ ����
0 �� �������� dPO KRIQRI KT HIW[O |b UMuO

KIPOG UOV MJWU MLTKGS WIMKL b MH OVQ OLHMfO WLN NMTX
FJRUI IK [WIPOG eRI b KLJO [WIPOGON b JWL eO GOX
RHON e] NMjOGOLI JUMOLIH Y `OQWGWIML[ IPO I\K
HIW[OH \ MUU S WuO MI QKHHMeUO IK QGKNRJO {^¢ WQX
QUMJWIMKLH \PMJP QOGTKGS _ `a \MIPKRI LOONML[
IK [OLOGWIO QGKF UOH b IPO PWGN QWGI KT _ `a Y

±�� ��
����
��� � ����1�iRUU] WRIKS WIMJ S OIPKNH WGO OHHOLIMWU KL U] TKG
HIW[O / Y iKG HIW[O |b PRS WL MLQRI S W] \OUU e O
WQQGKQGMWIO Y
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��
���� `IW[OH | WLN / JWL eO OfWURWION HOQX
WGWIOU]b S WuML[ JKSQWGMHKLH eOI\OOL H]HIOS H
SKGO QGOJMHO Y
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������� dPO S WML WG[RX
S OLI �! ���
� HOQWGWIML[ IPO HIW[OH ML JKGQRHX
eWHON _ `a MH IPWI MI MH WQQGKQGMWIO IK ��
��WLN ���� W H]HIOS KL IPO HWS O uMLNH KT IOVI Y
dPOL b IPO NMHJGMS MLWIKGH e OI\OOL HOLHOH \PMJP
WGO TKRLN ML IPO IGWMLML[ NWIW \ MUU IOLN IK e O
IPKHO IPWI WQQU] ML IPO IOHI NWIW Y �LU] KLO JKGX
QRH MH GOgRMGON b WLN IPO QWGWNM[S MH TWS MUMWG v
OVQ OGMS OLIH JWL eO GOQOWION IPGKR[P QWGIMIMKLX
ML[ IPO JKGQRH NMjOGOLIU] eOI\OOL IGWMLML[ HOI
WLN IOHI HOI b WLN HK TKGIP Y
dPMH QWGWNM[S S MHHOH W JGRJMWU QKMLI b W QKMLI
\PMJP MH JOLIGWU IK IPO IPOS O KT IPO \KGuHPKQ Y
dPO QGMKG gROHIMKL MH LKI \POIPOG IPO IGWMLX
ML[ JKGQRH SWIJPOH IPO IOHI JKGQRH wKG IOVI
IPO _ `a QGK[GWS MH IK e O WQQUMON IK� eRI
\POIPOG IPO HOLHOH WGO WQQGKQGMWIO TKG IPO IOHI
JKGQRH�WQQUMJWIMKL IOVI wWLN IWHu � Y dPO RHRWU
HJOLWGMK ML \KGu IK NWIO PWH e OOL IPWI IPO \KGN
HOLHOH WGO IWuOL TGKS W [OLOGWU QRGQKHO NMJIMKX
LWG]b HK WGO TKG [OLOGWU �L[UMHP b \POGOWH IPO S WX
IOGMWU IK eO NMHWSeM[RWION MH b HW]b _WUU `IGOOI
�KRGLWU IOVI Y `K b IPO QGKF UOH IPO QGK[GWS NOX
fOUKQH \ MUU e O TKG [OLOGWU �L[UMHP HOLHOH WJJKGNX
ML[ IK IPO _ `� v M YO Yb W HOfOGO eRI \ MNOU] KfOGX
UKKuON S MHS WIJP wHOO WUHK w´WHMUM b aOUUW �KJJW b
WLN ¢W¨MOL¨W b |}}��� Y

�OXRHO KT IPO JX_ `a UOV MJKL \ MUU e O SKGO WQQOWUX
ML[ \POGO MI MH PRS WLXGOWNWeUO Y
JX_ `a QUW]H W GKUO ML IPO fMO\ QGOHOLION ML IPMH

QWQOG eKIP NMGOJIU] WLN MLNMGOJIU]Y a MGOJIU]b e OJWRHO
NWIW IK HRQQKGI _ `a MH MSQKGIWLI UOV MJWU MLTKGS WX
IMKL Y ELNMGOJIU]b IPGKR[P OVQOGIMHO ML NWIWXNGMfOL
S OIPKNH Y JX_ `a PWH eOOL WL WJIMfO GOHOWGJP WGOW
TKG HOfOGWU ]OWGH LK\ b WLN HOGfOH WH W IOHIML[ [GKRLN
TKG eKIIKS XRQ IOJPLMgROH TKG UOV MJKL NOfOUKQS OLI Y
EL JKLIGWHI IK ´GOLIXHI]UO WRIKS WIMJ WJgRMHMI MKL KT[GWSSWIMJWU MLTKGS WIMKL b _ `a JUOWGU] GOgR MGOH UOVXMJWU HQ OJMFJWIMKLH IPWI WGO HOLHMIMfO IK WUU IPO HQ OJMX
FJMIMOH WLN KNNMIMOH KT IPO JKLIOVIH IPWI W QWGIMJR UWG
\KGNXHOLHO K JJRGH ML v IPO UOV MJKL LOONH IK HIW] GM[PI
WI IPO IOVI OLN KT IPO HJWUO Y EI HOOS H UMuOU] IPWI
SRJP MLTKGS WIMKL WeKRI JKUUK JWIOH b WNc RLJIH WLN WGX
[RSOLIH \KRUN eO SKGO WJJRGWIO WLN SKGO RHOTRU MT
MI HIW]ON JUKHOG IK IPO IOVI b HK IOJPL MgROH JRGGOLIU]RLNOG MLfOHIM[WIMKL TKG _ `a WGO UMuOU] IK e OJKS O
HWUMOLI TKG W \ MNO GWL[O KT uMLNH KT UOV MJWU NWIW Y

� lm�����Apot� �n�o��� nsm�nBB�pt
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µOGO E LKIO IPWI IPGOO IKKUH PWfO MLNOQOLNOLIU] NOX
fOUKQON fOG] HMS MUWG TKGS WUMHS H TKG JKGQRH HOWGJPML[
wHK QKIOLIMWUU] WUHK TKG IOVIRWU HQ OJMFJWIMKLH ML UOVX
MJKLH� Y dPO] WGO ��� �	
	�� w`JPRU¨O WLN £PGMHI b
|}}ª � b TGKS Ex ` b `IRII[WGI w�¤u\ MJ �� ¥ IPO 
����
��	 \KGueOLJP waW] OI WU Yb |}}�� TGKS ����� £KGQ Y
w�Z_´ �� b WLN xKIPOG KT ¢OGU waKGWL OI WU Yb |}}��
TGKS ¡ ¢OLL w�x �¢ �� Y�
iMGHI b W NMHJUWMS OG LKIML[ IPO NMjOGOLJOH Y ¤uX

\ MJ \WH QGKNRJON TKG UML[RMHIH WLN UOV MJK[GWQPOGH b
\POGOWH Z_´ WLN x�¢ \OGO QGKNRJON TKG GWQMN NOX
fOUKQS OLI KT ELTKGS WIMKL �VIGWJIMKL H]HIOS H Y x�¢
WHHRS OH MIH RHOGH WGO QGK[GWSSOGH b HK SWuOH UOHH
JKLJOHHMKLH IK RHOGXTGMOLNUMLOHH IPWL ¤u\ MJ Y x�¢
MH NOHJGMe ON WH W QGK[GWSS ML[ UWL[RW[O b WLN QOGX
S MIH OSeONNML[ KT WGeMIGWG] ¢OGU JKNO b \POGOWH ¤uX
\ MJ KLU] PWH KLO uMLN KT WJIMKL WHHK JMWION \ MIP W
QWIIOGLXS WIJP b fM¨ Yb %GOIRGL IPO S WIJP& Y
dPO JKSSKLWUMIMOH WGO IPOHO Y EL OWJP b \KGNH WGO

FGHI IKuOLMHON b QGKfMNML[ IPO HQMGWU ML IPO HQMGWUX
e KRLN LKIOeKKu S OIWQPKG RHON IK NOHJGMe O x�¢Y
dPOL b WHHKGION KIPOG QGK[GWS H WNN MLTKGS WIMKL
WeKRI IKuOLH KG HQWLH KT IKuOLH Y �WJP WNNH W
QW[O IK IPO LKIOeKKu b \ MIP MLTKGS WIMKL KL NMjOGOLI
QW[OH GOUWION fMW IPO HQMGWU Y dPOHO QGK[GWS H I]QX
MJWUU] MLJURNO QWGIXKTXHQ OOJP IW[[OGH b UOSSWIMHOGH b
HOLIOLJOXMNOLIMFOGH b LKRLXQPGWHO MNOLIMFOGH b IW[[OGH
TKG LWS OH WLN QUWJOH b WLN HK TKGIP Y ¢WIIOGLH JWL
IPOL eO JKLHIGRJION e] GOTOGOLJO IK IPO GW\ TKGS KT
IPO IKuOL b KG WL] KT IPO KIPOG WNNON MLTKGS WIMKL Y
dPRH b IPO QWIIOGL TKG � ��( ���
 �� b HPK\L WeKfO WLN
GOQ OWION POGO b

�º�¾� 
���½�� �½��� 
��- ��� ������ 
��,��� ������ 
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WHHRS OH IPWI IPO MLQRI PWH QWHHON IPGKR[P W QWGIXKTX
HQOOJP IW[[OG w\PMJP F UUH IPO ��� FOUN TKG OWJP \KGN�
WLN W UOSSWIMHOG wF UUML[ IPO ��� FOUN� Y dPMH WLN
KIPOG OVWSQUOH WGO ML IPO ¤u\ MJ TKGS WUMHS eRI JWL
HIGWM[PITKG\WGNU] e O IGWLHUWION MLIK Z_´ KG x�¢Y
dPO NOTWRUI HIGRJIRGO TKG IPO HOWGJP MH W HOgROLJO b\POGO OWJP HgRWGOXeGWJuOION MIOS JKGGOHQKLNH IK

W IKuOL Y dPOGO JWL eO LK JKLHIGWMLIH KL W IKuOL
wOSQI] HgRWGO eGWJuOIH� KG SRUIMQUO JKLHIGWMLIH v
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HQOJMFOH IPO LKS MLWU UOSSW � ��( wWH ML IPO JWHIUO �H
uOOQ� Y {KIO WUHK IPO GO[R UWG OVQGOHHMKL S WIJPML[
WI I\K NMjOGOLI UOfOUH v e KIP KfOG HIGML[H KT JPWGWJX
IOGH KL IPO �µ` KT IPO OgRWUH HM[L b HK ����� �� ����
SWIJPOH �� � TKG HML[RUWG LKRL KG ��� TKG QURGWU
LKRL b WLN KfOG HIGML[H KT IKuOLH b HK WL KQIMKLWU
WNc OJIMfO MH HPK\L e] ����� ���� ��� Y iR UU GO[RUWGX
OVQGOHHMKL S WIJPML[ MH HRQQKGION WI eKIP UOfOUH ML
WUU IPGOO TKGSWUMHS H Y
Z UU IPGOO WUHK PWfO JKSQWGWe UO SOJPWLMHS H TKG GOX

TOGGML[ IK HQWLH b KG eGWJuOIML[H b HK IPWI b [MfOL ` KG
{¢ SWGuRQ ML IPO MLQRI b IKuOLH JWL eO JKLHIGWMLON
IK e O ML IPO HWS O ` KG {¢Y dPO] WUHK WUU PWfO S OJPWX
LMHS H TKG HQ OJMT] ML[ %\MIPML { \KGNH KT & Y dPO \GMIOX
RQH WUU MLJURNO HMS MUWG WG[RS OLIH ML TWfKRG KT TKGX
S WUMHS H IPWI WGO SKNRUWG \ MIP GOHQ OJI IK QGK[GWS H
\PMJP WNN UML[RMHIMJ WLLKIWIMKL b HK IPWI KLO JWL WUX
\W]H WNN WLKIPOG fWGMOI] KT WLLKIWIMKL \POL W LO\
{^¢ IKKU e OJKS OH WfWMUWeUO Y
� - l. ���p��C��B �t� Bm�����Apot�

qn�Co�nB
EL SRJP JX_ `a b W UOV MJWU OLIG] MH HMSQU] W UMHI KT
JKUUK JWIOH \ MIP \OM[PIML[H w\PMJP S W] eO QGKeWeMUX
MIMOH� WIIWJPON TKG OWJP HOLHO Y dPOL b IPO GRLIMS O
WU[KGMIPS IWuOH OWJP HOLHO KT IPO LKNO\KGN wM YO Y IPO
\KGN IK e O NMHWSeM[RWION� b WLN b TKG WUU IPO \KGNH ML
IPO JKLIOVI b JKSeMLOH IPO \OM[PIML[H Y dPO KRIQRI
MH IPO \KGN \ MIP IPO PM[POHI \OM[PIML[ Y wdPO WGIMX
FJO WLN ML[OLRMI] [KOH MLIK IPO JKSQMUOXIMS O UOV MJKL
[OLOGWIMKL b LKI IPO GRLIMS O NMHWSeM[RWIMKL Y� `RJP
WU[KGMIPS H PWfO [OLOGWUU] IGOWION IPO JKLIOVI WH W
HOI KG eW[ KT \KGNH b MGGOHQOJIMfO KT QKHMIMKL \ MIP
GOHQOJI IK IPO LKNO\KGN Y dPO] IOLN IK RHO MLTKGX
S WIMKL TGKS UK\OGXTGOgROLJ]b JKLIOLI \KGNH b GWIPOGIPWL PM[POGXTGOgROLJ] [GWSSWG \KGNH b \POGO QKHMXIMKLWU MLTKGS WIMKL MH JGMIMJWU Y ^OWNML[ \KGu KT IPMH
[OLGO MLJURNOH w¦WGK\ Hu]b |}}/ ¥ ©WUO b £PRGJP b WLN
¦WGK\ Hu]b |}}� ¥ `JP §RI¨O b |}}�� Y
dPO WQQGKWJP TWGOH \OUU \POL IPO NMjOGOLI HOLHOH

KT IPO \KGN KJJRG ML NMjOGOLI NKS WMLH b \PMJP IOLNH
IK KJJRG \POL IPO] WGO WI IPO �PKSK[GWQP � OLN KT
IPO PKSK[GWQP�QKU]HOS] HQOJIGRS Y dK NMHJGMS X
MLWIO FLOGX[GWMLON HOLHOH b KG IK GOWJP eO]KLN WL
WJJRGWJ] IPGOHPKUN b W GMJPOG TOWIRGO HOI MH GOgRMGONw^OWJK Ju b dK\OUU b WLN zKGPOOH b |}}� � Y
dPO GOHOWGJP TKJRHOH KL WU[KGMIPS H v S KHI JKRUN

e O RHON \ MIP WL] TOWIRGO HOI Y �LO JKRUN ML QGMLX
JMQUO RHO �\KGN b QKHMIMKL� QWMGH WH TOWIRGOH w\ MIP
QKHMIMKL NOFLON GOUWIMfO IK IPO LKNO\KGN WLN GWL[X

ML[ TGKS b HW]b  � IK X�� Y ¢WGIH KT HQOOJP b UOSSWH b
eGWJuOIML[H WGO WUU HKS OIMS OH KQIMS WU \W]H IK OVX
QGOHH HWUMOLI TOWIRGOH TKG _ `a Y `KSOIMS OH MI MH W
\KGN HOgROLJO b HRJP WH QGOJONML[ �� �! � \PMJP MH
JGMIMJWU IK NMHWSeM[RWIMKL Y EL HPKGI b WUU TOWIRGOH KT
IPO HQMGWUXeKRLN GO[RUWG OVQGOHHMKL TKGSWUMHS H WGO
KT QKIOLIMWU RHO TKG JX_ `a Y �T JKRGHO b OWJP OVIOLX
HMKL JKS OH \ MIP W JKHI b ML IOGS H KT OHJWUWIML[ LRSX
eOGH KT TOWIRGOH WLN JKGGOHQKLNML[U] HQWGHO NWIW Y EI
MH KL U] fMWeUO IK OVIOLN IPO GOQOGIKMGO KT TOWIRGOH MT
KLO WUHK MLIGKNRJOH S OIPKNH TKG NOIOGS ML ML[ \PMJP
WGO HWUMOLI TKG OWJP \KGN Y ¢WQOGH OVQUKGML[ IPMH GKRIO
ML NMjOGOLI \W]H WGO wµOWGHI b |}} |¥ ^OWJK Ju b dK\X
OUU b WLN zKGPOOH b |}}� ¥ ¦WGK\ Hu]b |}}~ ¥ ¢ONOGHOL b
´GRJO b WLN _ MOeO b |}}�� Y
{KIO IPWI MT KLO HOOH IPO UOV MJKL [OLOGWIMKL QPWHO

KT JX_ `a WH W KLOXKj b GOHKRGJO NOfOUKQSOLI WJIMfX
MI]b MI e OJKS OH fMWeUO IK HQ OLN HReHIWLIMWUU] UKL[OG
KL MI IPWL MT MI MH HOOL WH W GO[R UWGU]XGOQ OWION
JKSQMUOXIMS O WJIMfMI]Y
" # n��C�pt Cp C�n�n pq $p�%B�pm �

�t� $�& ��n��
ET UOV MJWU GOHKRGJOH WGO IK e O JRHIKS MHON b WRIKS WIX
MJWUU] KG HOS MXWRIKS WIMJWUU]b IPOL IPOGO MH KLU] KLO
QUWRHMeUO HKRGJO TKG IPO [OLGO IPWI IPO UOVMJKL MH IK
e O JRHIKS MHON IK v IPO JKGQRH Y EL IPMH QWQOG b 
�� UOVXMJK[GWQP] MH RLNOGHIKKN WH W QGK JOHH KT [OLOGWUMHML[
W\W] TGKS JKGQRH NWIW Y ^OV MJWU IRL ML[ b IPOL b HMIH
JKS TKGIWe U] \ MIPML IPO \PKUO HQGOWN KT WQQGKWJPOH
IK UOV MJKL QGKNRJIMKL Y wZ NMHJRHHMKL KT PK\ IPMH
\KRUN MLIO[GWIO \ MIP OV MHIML[ UOV MJWU GOHKRGJOH \KRUN
eO WLKIPOG QWQOG Y�
dPOGO MH W [WQ eOI\OOL IOVIXKGMOLION IKKUH TKG

UOV MJKLX[OLOGWIMKL b WLN HKQPMHIMJWION NWIWXNGMfOL
S OIPKNH TKG QGKNRJML[ QGKF UOH KT IPO JKLIOVIH KT W
\KGN b QPGWHO KG \KGN HOLHO WH ML JX_ `a GOHOWGJP Y
dKKUH IPWI PWfO eOOL \ MNOU] RHON TKG JKGQRH OVQ UKX
GWIMKL GWQMN S WLRWU JRHIKS MHWIMKL KT E� H]HIOS H WGO
JKLfOG[ML[ KL W �HQMGWUXe KRLN GO[RUWG OVQGOHHMKL TKGX
S WUMHS �Y
dPO GMJP TOWIRGOXHOI MSQUMJMI ML IPO TKGS WUMHS NOX

FLOH W HOWGJP HQWJO Y _ MIPML IPWI HOWGJP HQWJO UMO
WUU IPO TOWIRGOH \PMJP HPKRUN WQQOWG ML IPO IOVX
IRWU QOGHQ OJIMfOH KT IPO UOV MJWU OLIGMOH TKG IPO UWLX
[RW[O b TKG _ `a KG WL] KIPOG QRGQKHOH Y Z H UOV MJKLH
WGO e OHI RLNOGHIKKN WH P MOGWGJPMOH b JGMIMJWU GOHOWGJP
gROHIMKLH MLJURNO IPO NMHJKfOG] KT PMOGWGJPMJWU GOUWXIMKLH b HRJP WH ' () * � + ,-).,/' () * � %012 2 3 44
KG %56 +7 5144 � %89: 44 � %5105; +56 44 ML IPO
NWIW Y ZE IOJPLMgROH b TGKS SWJPMLO UOWGLML[ b HIWIMHX
IMJH WLN NWIWXS ML ML[ b WGO WUU GOUOfWLI Y EL[OLMKRH
S OIPKNH wQKHHMe U] HOS MXWRIKS WIMJ� \ MUU e O GOgRMGON



TKG MNOLIMT]ML[ \PMJP KT IPO fWHI LRSeOG KT TOWIRGOH
WGO HWUMOLI TKG \PMJP \KGNH Y JX_ `a PWH HIWGION IPO
OVQUKGWIMKL b eRI IPOGO MH HIMUU W UKL[ \W] IK [K eOTKGO
IPO [WQ MH eGMN[ON WLN UOV MJWU HQ OJMF JWIMKLH JWL hK\
NMGOJI TGKS JKGQRH MLIK UOV MJKL Y
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