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AN QLNK>HAI=PEOG \ KLLNAPPDKH@A OAHR KI�=NG= �QJ@P�OFAB BFANJAO BN= OPUNAO=IIAJOAPJEJCAJ�
�AJJHA@ANAJ G=J GKIIA EJJKI OPUNAInPA� BKN AGOAILAH E >ACUJJAHOAJ� BKN \ =RHACCA N=LLKNP� �\
>=GCNQJJ =R @APPA QJ@ANOPNAGAO @AP =P @AP EGGA AN Jn@RAJ@EC =P �=NG= �QJ@P�OFAB OEPPAN E OPUNAP�
RANGAJ BKN @AJ @=CHECA @NEBPAJ =R H=JCNAJJOCNQLL= AHHAN BKN CFAJJKIBnNEJC =R �=NG= �QJ@P�

�E@AJ @AP OKOE=HA =OLAGPAP RA@ \ OEPPA E AP OPUNA� AN AJ OAJPN=H IKPER=OFKJOB=GPKN BKN \ L\P= OAC AP
RANR� AN @AP AJ NEOEGK BKN =P RANRAP =JOAO OKIIEJ@NA =PPN=GPERP� � PEHHACC REH EGGA �=NG= �QJ@P�OFAB
B\ OPUNACK@AN� OKI ¼»»Î KC BKND\J@OL\IAH@EJC PEH QPAJH=J@OPQN� JKA OKI KCO\ G=J CFnNA RANRAP
IEJ@NA =PPN=GPERP� �N>AE@OIAJC@AJ PEH RANRAP REH @ANEIKP NA@QOANAO >APU@AHEC� JKA OKI REH OAJGA
PANOGAHAJ BKN P= L\ OAC RANRAP�

�AHR KI AP OPnNNA OPUNA CEN BHANA LANOKJAN \ BKN@AHA =N>AE@OKLLC=RAN L\� AN @AP >APU@AHECA
BKN@AHAN RA@ \ D= B]NNA OPUNAIA@HAIIAN� �A@ B]NNA OPUNAIA@HAIIAN REH ABBAGPEREPAPAJ E OPUNAP
nGA L\ CNQJJ =R HAPPANA GKIIQJEG=OFKJ� N=OGANA >AOHQPJEJCOLNKOAOOAN KC IEJ@NA
GKJBHEGPLKPAJOE=H�

�ABAN=P� �=GAJ >HA EGGA >AD=J@HAP�

�A@P=G�

¾�¼�½ �J@NEJC =R OP=PQPPAN BKN L\IAH@EJC

�=GOBNAIHACCAN� �PUNAP RA@ HA@AN �Q@�5UAJ��=H\O

�J@NEJCOBKNOH=C� ��N@EJ]NA IA@HAIIAN B\N BnNOPANAPP L\ =NN=JCAIAJPAN IA@ =JP=HHO>ACNAJOAJ@A
LH=OOAN ¾» AHHAN B]NNA LH=OOAN� �PUNAP B\N IQHECDAP PEH BKND\J@OL\IAH@EJC RA@ =JP=HHO>ACNAJOAJ@A
LH=OOAN� KC D=N @EOLKOEOFKJ PEH \ BKND\J@OL\IAH@A =J@NA� �A@HAIIAN @ABEJANAO OKI
NABQOFKJO>ANAPPECA�

�=GCNQJJ BKN AJ@NEJCOBKNOH=C�

�\ CAJAN=HBKNO=IHEJCAJ E ½»¼Ä >HA BnHCAJ@A RA@P=G CFKNP�

��A@HAIIAN B\N BnNOPANAPP L\ =NN=JCAIAJPAN IA@ ¾» AHHAN B]NNA LH=OOAN� �PUNAP B\N IQHECDAP PEH
BKND\J@OL\IAH@EJC� �A@HAIIAN @ABEJANAO OKI NABQOFKJO>ANAPPECA��

�AP D=N EIE@HANPE@ KLLOP\PP >ADKR BKN \ NARE@ANA @AJJA BKNIQHANEJCAJ�

¼¡ �ABEJEOFKJ =R IA@HAIIAN OKI NABQOFKJO>ANAPPECAP AN QP@=PANP� �E OGEHHAN E @=C IAHHKI PK
QHEGA IA@HAIOPULAN� KN@EJ]NA  PE@HECANA NABQOFKJO>ANAPPECA@A¡ KC AGOPANJA IA@HAIIAN�
�ANBKN >nN ��A@HAIIAN @ABEJANAO OKI NABQOFKJO>ANAPPECA�� BFANJAO� KC >APACJAHOAJ
��A@HAIIAN� OLAOEBEOANAO OKI ��N@EJ]NA IA@HAIIAN��
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½¡ �N@EJ]NA IA@HAIIAN D=N D=PP LNEKNEPAP BKN=J AGOPANJA IA@HAIIAN RA@ =HHA
=JP=HHO>ACNAJOAJ@A =NN=JCAIAJPAN� �AHR KI @APPA AN GKIIQJEOANP L\ DFAIIAOE@AJ� D=N
@AP AJ@= EGGA >HEPP CFKNP Jn@RAJ@ECA AJ@NEJCAN E OP=PQPPAJA�

¾¡ �AP D=N KCO\ R]NP Jn@RAJ@EC =P �A=I ����� �SA?K KC APP =NNGKI�IA@HAI D=N >HEPP
BKND\J@OL\IAH@P PEH QPAJH=J@OPQN AN¡� �R @AJ CNQJJ BKNAOH\O @AP AJ CAJANAHH BKNIQHANEJC
L\ =P OPUNAP D=N I=J@=P PEH \ CFnNA OHEGA BKND\J@OL\IAH@EJCAN�

	KNOH=C PEH RA@P=G� 
AJAN=HBKNO=IHEJCAJ CK@GFAJJAN AJ@NEJCOBKNOH=C�

�ABAN=P� �=GAJ >HA EGGA >AD=J@HAP�

�A@P=G�

����� $YWURSSHQGH VW\UH PHG HQ RSSIRUGULQJ

�=GOBNAIHACCAN� �PUNAP RA@ HA@AN �Q@�5UAJ��=H\O

�=GOEJBK� �RPNKLLAJ@A OPUNA KLLBKN@NAN =HHA PEH \ >HE IA@ L\ \ BAENA JUPP H=JCNAJJOOPUNA
IA@ AJ >UPQN� �AP >HEN KCO\ RKNO�

¾�½ �nPAGNEPEGG

¾�¾ �AJ JUA HA@ANAJ B\N KN@AP

�AN>KNC �GFAHHA� �=GGAN BKN PEHHEPAJ�

�nPAP DARAO ½»�¿¿�

¿� �A@HACC
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��� 6W\UHWV EHUHWQLQJ

¿�¼�¼ �PUNAPO O=IIAJOAPJEJC ½»½¾�½»½¿

�=JCNAJJOCNQLL=O OPUNA D=N @AP OEOPA \NAP >AOP\PP =R BnHCAJ@A IA@HAIIAN�

�A@AN� �Q@�5UAJ��=H\O

�AOPHA@AN� �\GKJ��=GGA��FANOP=@

�=OOANAN� �NEOPE=J�=GK>OAJ �=PDE=O�5EREJ@��J@NAOAJ

�LKNPOHEC =JOR=NHEC� �NEG�
AHHAEJ��=HRKNOAJ

�NN�GKI�OFAB� �AN>KNC��GFAHHA

�KO�GKI�OFAB� �OGEH��=GGAJ

�H]OP� KC I=PANE=H=JOR=NHEC� �JA��=COAP��P=RJAOHE

�A>=JOR=NHEC� �DKI=O��=QCAJ��A��=JCA

�=NG=��QJ@P��FAB� �ENEG��J@NA=O��KNPAJO>=GGA �=NPEJ��==NOP=@

�

�NK�PA=I I=J=CAN �A=I ����� �SA?K�

�AOKJCAJ ½½�½¾� �H=B �=HIK� �Q@REC �=NP@=H

�AOKJCAJ ½¾�½¿� �DKI=O �AEJE?GA� �NHEJC �SNAJ

�J@ANGKIEP`AN

�=JCNAJJOCNQLL= D=N AJ NAGGA QJ@ANGKIEPAAN� KLLOQIIANP DAN�

�PP=GOGKIEP` �A=I ����� �SA?K  I=E ½»½¾ � I=E ½»½¿¡�

�NHEJC �SNAJ� �DKI=O �AEJE?GA� �=JJ=D �ANREG� �=NPEJ �==NOP=@

�PP=GOGKIEP` OP=BAPP KC ��  F=JQ=N ½»½¾ � F=JQ=N ½»½¿¡�

�=NEA �=QGHE� �@@ �]DNA� �=NPEJ �==NOP=@

�=HCGKIEPAAJ  KGPK>AN ½»½¾ � BA>NQ=N ½»½¿¡�

�ENEG �J@NA=O �KNPAJO>=GGA� �Q@ 5UAJ �=H\O� �TAH �EHH=JCAN �=JC� �=IEHH= �EA
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	EOGA>AEJAN�NA@=GPnN�

�\NOAIAOPANAP� �KBE= �=CHQJ@

�nOPOAIAOPANAP� �=NPEJ �==NOP=@

�KOE=HGKIEPAAJ  BA>NQ=N ½»½¾ � F=JQ=N ½»½¿¡�

�ANI=J �ACPJ=J� nNE �=PPAJ� �=NPEJA �JCAJ

�NAJANGKIEPAAJ  BA>NQ=N ½»½¾ � F=JQ=N ½»½¿¡�

�DKI=O �AUJ� �=NPEJ �==NOP=@� �J= �=NPEJE� �=NPEJA �JCAJ

�NN=JCIAJPGKIEPAAJ  BA>NQN=N ½»½¾ � F=JQ=N ½»½¿¡

�=PO �URANQ@

�A>GKIEPAAJ  BA>NQ=N ½»½¾ � F=JQ=N ½»½¿¡

�=PDE=O 5EREJ@ �J@NAOAJ

�H]OPAGKIEPAAJ  BA>NQ=N ½»½¾ � F=JQ=N ½»½¿¡

�JCNE@ �nH>ANC� �@@ �]DNA

¿�¼�¼ #NAP OAPP BN= HA@ANAJO LANOLAGPER

�=GOBNAIHACCAN� �A@AN �Q@�5UAJ��=H\O
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�AP >HA E ½»½¾ CFAJJKIBnNP ¼¼ OPUNAInPAN�� �ABAN=P BN= O=IPHECA AN \ BEJJA L\
DFAIIAOE@=� DPPL���KNC�JPJQ�JK�H=JCNAJJ�IKPANABAN=PAN��

�LLOQIIANEJC =R \NO>ANAPJEJC  PEH ��¡�

�AP D=N CFAJJKI \NAP R]NP RAH@EC CK@ =GPEREPAP E H=JCNAJJOCNQLL=� �E OAN =P OAHR KI
EJPANAOOAJ BKN H=JCNAJJOOLKNPAJ AN JA@=@C\AJ@A AHHANO E H=J@AP� RA@R=NAN
OGEAJC=OFAIAJPAP >H=JP OPQ@AJPAJA E �NKJ@DAEI� �=JCNAJJOCNQLL= D=N I=JCA OPANGA
PN=@EOFKJAN� KC @A BHAOPA =R @EOOA >HA RE@ANABnNP E ½»½¾� �EGARAH D=N RE KCO\ CFKNP JKAJ
JUREJJEJCAN� AJPAJ E BKNI =R DAHP JUA LNKOFAGPAN KC =NN=JCAIAJPAN� AHHAN AJ@NEJC =R @AP
OKI =HHANA@A AGOEOPANAN� #NAPO OPUNA OAN @ANIA@ PEH>=GA L\ AP \N DRKN H=JCNAJJOCNQLL=
D=N >HEPP @NEBPAP CK@P� O=IP QPREGHAP E AJ CK@ KC PE@ONEGPEC NAPJEJC� �E AN OR]NP BKNJnU@ IA@
DR= RE D=N B\PP PEH� KC OAN LKOEPERP L\ CNQLL=O BN=IPE@�

�LKNPOHEC

�AOKJCAJ ½»½¾ OP=NPAP ¼»� F=JQ=N IA@ ¿Ã L\IAH@PA L\ BnNOPA BAHHAOnGP� �J QGA OAJANA
GKI RE E C=JC IA@ DUPPAG=NQOAHHOAOKJCAJ� DRKN DAHA ¿Á OPUGGAN OPEHPA PEH OP=NP�
�AHP=GAHOAJ R=NEANPA QPKRAN OAOKJCAJ� IA@ AP CFAJJKIOJEPP L\ ¾Ã @AHP=CANA� �J@AN �KQN
@A �SA?K�LNKHKCAJ OPEHPA DAHA Á¾ OPG PEH OP=NP� KC ¼Ã CFAJJKIBnNPA PKQNAJ�
�UPPAG=NQOAHHOAOKJCAJ ½»½¾ D=@@A ¼½ NAJJ IA@ =ROHQPJEJC ½¾� I=NO� ¿Ã QHEGA FAJPAN
@AHPKG KC Â¾ CQPPAN� �AP CEN AP PKP=H=JP=HH L\ ¼½¼� DREHGAP AN AJ BEJ nGJEJC BN= E BFKN�
�UPPAG=NQOAHHAJ >HA RQJJAP =R �ENEG �J@NA=O �KNPAJO>=GGA BKN PNA@FA \N L\ N=@� KC �Q@
5UAJ �=H\O�

�LAOEAHP BKN OGEOAOKJCAJ ½»½¾ R=N =P �PQ@AJPHAGAJA  ��¡ >HA =NN=JCANP E �NKJ@DAEI�
�AJJAJA OKI EJJCEGG E �� R=N JKNI=H@EOP=JOA E OGnUPEJC� GH=OOEOG OLNEJP KC �NIBA@HPO
OPQ@AJPANBAIIEH� �=IPHECA NAJJ CEGG E BHKPPA BKNDKH@� KC @AP >HA RAH@EC I=JCA IA@=HFAN L\
����� �=JCNAJJ� �DKI=O �AEJE?GA� �=NPEJA �JCAJ� �JA �=COAP �P=RJAOHE KC �NEOPE=J
=GK>OAJ =NN=JCANPA PNA OGENAJJ OKI CEGG L\ OGEJJAN�

�=NG=��QJ@P >HA KCO\ E \N =NN=JCANP E �EHO>UAJ� �AP >HA AP RAHHUGGAP NAJJ� HA@AP =R �ENEG
�J@NA=O �KNPAJO>=GGA� �AHP=CAN=JP=HHAP AJ@PA L\ ¼Á¼� OKI AN AJ nGJEJC BN= \NAP BnN�
�AHP=CANJA QPPNUGPA =P @A R=N OR]NP BKNJnU@ IA@ =NN=JCAIAJPAP E APPANG=JP� KC ¿» »»»
GNKJAN >HA KRANBnNP PEH H=JCNAJJOCNQLL=�

�KI PE@HECANA \N NAEOPA KCO\ H=JCNAJJOCNQLL= BKN \ @AHP= E QHEGA H=JCHnL� #NAPO
QPAJH=J@OPQN CEGG PEH �OFAGGE=� DRKN RE @AHPKG E @AP À» GI H=JCA NAJJAP EVANOG=� �E@ANA
R=N KIPNAJP ¾» IA@ L\ @AJ H=JCA >QOOPQNAJ KRAN ORAJOGACNAJO= BKN \ C\ �=O=HKLLAP� �EH
�ENGA>AEJANNAJJAP OPEHPA RE IA@ BQHH >QOO� KC DAHA À¾ OPUGGAN GKI OAC BN= �AJ= KC KRAN
PEH �EHHAD=IIAN� �E NAEOPA KCO\ PEH �EJ@ BKN \ C\ ����P=BAPP� �AN CFKN@A RE AJ OR]NP CK@
BECQN� �E OPEHPA IA@ À H=C� DRKN >AOPA LH=OOANEJC >HA L\ @=IAOE@AJ IA@ AJ ½»� LH=OO�
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�PPAN AJ@P OGEOAOKJC� R=N I=JCA ERNEC APPAN \ OP=NPA >=NI=NGOAOKJCAJ ECFAJ� KC ¿¿
OPUGGAN InPPA L\ BnNOPA >=JAEJPANR=HH� �AP OPKNA I\HAP R=N ¾»»»IAPANAJ� JKA OKI PN=GG
¿» @AHP=CANA PEH OP=NP� �EJ= �EHHAFKN@AP  ¼»�½¿¡ KC �=JO �APPAN �KHGA  Ã�¾½¡ R=JP R\NAJO
¾»»»I�

�N=CRKHHPAOPHnLAP >HA KCO\ =NN=JCANP� IA@ D=HRCK@P KLLInPA  ¼Ã OPG¡ KC OAEAN PEH �=JJ=
�=J@DKH@ �=JOAJ  ¼¼�»¼¡ KC �HNEG �OPNQL �NJAOAJ  ¼Ã�¿¼¡� �=CAJ >HA =ROHQPPAP IA@
OKIIAN=ROHQPJEJC� DRKN CNEHHEJC >HA >UPPAP QP IA@ �KP �=>NQN= CNQJJAP NQOGR]N� �AN R=N
KLLInPAP >APU@AHEC >A@NA�

�PPAN OKIIANBANEAJ R=N IA@HAIIAJA GH=NA BKN OP=NPA KLL DnOPOAIAOPANAP ECFAJ�
�HE�GFAJP�PNAJEJC= >HA ECFAJ =NN=JCANP E �HCOAPDUPP= KC O=IHAP KRAN ¼»» OLNAGA
OPQ@AJPAN� �AP >HA KCO\ E \N CFAJJKIBnNP IUNBKP>=HH� OP=BAPPAN KC J=LLA�D=HA� �SA?KO
QPOAJ@PA R=N CK@P BKNJnU@ IA@ GRAH@AJ�

�=IIA QGA >HA KCO\ H=JCNAJJ OEJA >E@N=C PEH �GPER�=ILQO =NN=JCANP� JAIHEC
KJO@=COOPUNGA KC NKHEC FKCC� �QJ Â InPPA KLL L\ OPUNGA� KC ¼Ä InPPA KLL L\ FKCCAJ� �AP
R=N HEGARAH OGEGGAHEC DUCCAHEC� KC BNQGP KC OIKKPDEA >HA CK@P P=PP EIKP =R @A OKIInPPA
KLL�

�K QGAN OAJANA >HA �SA?KOLNEJPAJ =NN=JCANP E PN=@EOFKJ PNK� @KC E AJ NARKHQOFKJANAJ@A
QPC=RA� HA@AP =R �OGEH �=GGAJ KC �DKI=O �=QCAJ @A �=JCA� �KJGQNN=JOAJ OKI PE@HECANA
D=N R]NP AJ NQHHAOGEOLNEJP� >HA J\ =NN=JCANP E HnLEJC� �APPA >HA AJ >N=GOQGOAOO� KC AJ
BKHGABAOP QPAJ HEGA� �AHP=CAHOAJ AJ@PA L\ ÃÁ OPUGGAN� AJ PNA@K>HEJC O=IIAJHECJAP IA@ @A
OEOPA À \NAJA� �SA?K� 	QAH KB �KNS=U� �=JG �LKNP KC �AI= ¼»»» OPK BKN BHKPPA LNAIEAN E
BKNI =R C=RAGKNP KC QPPNAGGOLNAIEAN�

�\BnHCAJ@A DAHC >HA�AN\GANO=IHEJC =NN=JCANP IA@ BQHHA >EHAN KC DUPPAN  KIPNAJP À»
OPG¡� �AP OLKNPOHECA KLLHACCAP R=N OKHE@� IA@ DQBO L\ BNA@=C� PAOPHnL L\ HnN@=C KC H=JCPQN
L\ OnJ@=C� �N=@EOFKJAJ KI \ HnLA NQJ@P R=JJAP  	QJJOFnAJ¡ OP\N BKNPO=PP� IAJ I=JCA H=
KCO\ QP L\ AP GKNPANA =HPANJ=PER� �AOPNAJJAP D=@@A CK@ @AHP=GAHOA  ¾» OPG¡� KC >HA
APPANBQHCP =R R=BHAN EJJA E R=NIAJ E GHQ>>DQOAP�

� OHQPPAJ =R OALPAI>AN >HA @AP BKN BnNOPA C=JC =NN=JCANP ����Â�BAHHAOEJPANR=HH� IA@ DAHA
Á½ L\IAH@PA� �=JCNAJJOCNQLL= R=N E BHANP=HH� IAJ @AHP=GANJA BN= @A =J@NA CNQLLAJA R=N
OR]NP LKOEPERA PEH KLLHACCAP� �JPANR=HHAJ CEGG BN= 
N=J\OAJ PEH �GEOPQ=� DRKN @AP DAHA >HA
=ROHQPPAP IA@ O=BP KC >KHHAN� �G= APPAN OPEHPA AJ HEPAJ CFAJC L\ ��CNQLL=O
GN=BP=JOPNAJCAHOA �Qx�AE  NQJ@P ¼À OPG¡� �NEAJPANEJCOHnLAP CEGG E \N E QOA@R=JHEC G=H@A
KC R\PA BKNDKH@� JKA OKI G=J R]NA \NO=G PEH JA@C=JC E =JP=HH @AHP=GANA BN=
H=JCNAJJOCNQLL=�

� KGPK>AN =NN=JCANPA ����� �=JCNAJJ IKP>=GGAHnLAP 
N\G=HHAJ �LL� HA@AP =R �NEG

AHHAEJ �=HRKNOAJ� �=NPEJ �==NOP=@ KC �ENEG �J@NA=O �KNPAJO>=GGA� ¼À» OPG IAH@PA OAC
L\ DnOPAJO OUNABAOP� �AHR KI @APPA AN AJ JA@C=JC BN= BFKN\NAPO NAGKN@L\IAH@EJC� AN @AP

��



AJ DnU @AHP=GAHOA O=IIAJHECJAP IA@ PE@HECANA \N� �AP >HA @ANBKN KCO\ E \N AP LAJP
KRANOGQ@@ PEH CNQLL= KC AJ OPKN KRANBnNEJC PEH ���=GOFKJAJ�


N\G=HHAJ KLL� PAOPHnL E �AN\GAN� ¾»»»I KC OP=GAPAOPAJ QPCFKN@A E \N OKI E BFKN DnOPAJO
�AOP?QL� �APP >KNP BN= @QCJ=@O=N>AE@ANA L\ 
N\G=HHAJ KLL� R=N ¾»»»I =NN=JCAIAJPAP
IA@ BHAOP @AHP=CANA  ¿Â OPG¡� �EJJANJA =R \NAPO PAOP?QL >HA �=JJ= �=J@DKH@P �=JOAJ� KC
�=HB@=J �=QI=JJ KC �KN �H=R �AODAEI �]CAH=J@�

� JKRAI>AN GQJJA RE AJ@AHEC EJJP= �ANFA@=HAJ GKIIQJ ECFAJ� @AN À» CNnJJGHA@@A >HA
IA@ L\ PQNAJ PEH �NQGOR=HH=NJ=� � \N R=N @AP DEOPKNEOG CK@A BKNDKH@� KC RE GQJJA C\
IEHAREO L\ OGE� �=IEHH= �NnNO KC �KN �H=R �]CAH=J@ R=JP GH=OOEOGNAJJAP� IAJO �=JJ=
�=J@DKH@P �=JOAJ KC �ENEG �AHH= R=JP OGnUPAQPC=RAJ� �\ GRAH@AJ O=IHAP RE KOO E @AJ
OPKNA DUPP= PEH O=JCGKJGQNN=JOA� G=GAGKJGQNN=JOA KC CK@ OPAIJEJC�


FAJJKI DAHA \NAP D=N RE D=PP KIPNAJP À QGAJPHECA BAHHAOnGPAN� DRKN=R ¼ D=N R]NP
KJO@=COOPUNGA� ½�¾ D=N R]NP EJPANR=HHAN�D=N@nGPAN KC ¼�½ D=N R]NP NKHEC HnL�NQHHAOGE�OGE�
� AGO=IAJOLANEK@AJA D=N RE D=PP B]NNA nGPAN� KC PKNO@=CnGP= D=N >HEPP >UPPAP QP IA@
IKNCAJFKCC L\ BNA@=CAN� 	HANA =R @EOOA D=N >HEPP =ROHQPPAP IA@ AJ KRANN=OGAHOA L\
OHQPPAJ�

�KOE=HP

�AP D=N KCO\ R]NP AP CK@P OKOE=HP \N BKN H=JCNAJJOCNQLL=� �E D=N D=PP BHANA IEJ@NA KC
OPnNNA OKOE=HA =NN=JCAIAJPAN CFAJJKI DAHA \NAP� KC @AHP=GAHOAJ D=N R]NP RAH@EC CK@� �A
OKOE=HA =NN=JCIAJPAJA AN DAHP =RCFnNAJ@A BKN AP CK@P IEHFn E H=JCNAJJOCNQLL=�

�E OAN >H=JP =JJAP PEH>=GA L\ AJ DAE@QJ@NAJ@A >=JGAPP�REJPAN� @= BHANA OLKNPOHECA
>ACERAJDAPAN >HA APPANBQHCP =R >=JGAPP� �KQN @A �SA?K E F=JQ=N >HA =ROHQPPAP IA@
>QNCAN>=JGAPP L\ 
N=BBE� APPANBQHCP =R �KSJPKSJ BKN @A PnNOPAOPA� � �OFAGGE= >HA �N=D=O
QPAHER PAOPAP APPAN BAI D=N@A IEH L\ OGE� �PQ@AJPHAGAJA >HA BAENAP IA@ RKNOLEAH E
�KHH=NDQOAP� KC L\BnHCAJ@A BAHHAO>=JGAPP E �NKJ@DAEI �LAGPNQI�

�ENGAJ>QOO R=N KCO\ AJ O]N@AHAO OKOE=H PQN� �LLH=@JEJCAJ JA@ PEH �AJ= >AOPK =R AJ
NUGAJ@A BANOG QPC=RA =R 	EOGA>AEJANAJ  H=JCNAJJOCNQLL=O ACAJ =REO¡� O=IP �ENGAJN=@EK
KRAN DnUPP=HAN=JHACCAP� �EOPJARJPA >HA E \N LNK@QOANP =R �OGEH �=GGAJ KC �=NEA �=QGHE�
�PPAN AJ H=JC BAN@ KRAN BFAHHAP O=PPA RE KOO E >=JGAPP>QOOAJ PEH>=GA PEH �NKJ@DAEI� DRKN
BAENEJC= BKNPO=PPA DAHP EJJ L\ �PQ@AJPANO=IBQJ@AP�

�EH H=JCNAJJOCNQLL=O OPKNA CHA@A >HA 
Q@AJAO �=PPAHER E \N =NN=JCANP APPAN OAOKJCOHQPP�
�APPA >APU@@A =P OAHR @A IAOP OANEnOA GQJJA B\ CHA@AJ =R AP �PQ@AJPANO=IBQJ@ BUHP =R
CNnJJGHA@PA� ÀÀ OPUGGAN InPPA KLL PEH H=JCNAJJORKNO E �KHH=NDQOAP� KC �HAGO=J@AN �KGOAP
GKI L\ =J@NALH=OO E LQOD QL�GKJGQNN=JOAJ�

�P=GABAOPAJ >HA KCO\ E \N =NN=JCANP E OPN\HAJ@A OKHOGEJJ� KC >HA @ANIA@ \NAPO OPKNA

��



DnU@ALQJGP� �UPP= >HA BUHP PEH N=J@AJ� OP=ILAJ R=N OP=LLBQHH KC BKHG GKOPA OAC CHnCC� �EBB
OPNKC=JKB >HA AP >EHHECANA =HPANJ=PER PEH BFKN\NAPO PNANAPPANO � AP BKNJQBPEC� IAJ
RAHOI=GAJ@A R=HC� �UPP BKN \NAP R=N AJC=JCOG=IAN=AN� JKA OKI D=N BKNARECAP IEJJAJA
BN= GRAH@AJ�

�PPAN OKIIANBANEAJ R=N @AP GH=NP BKN \ >HE GFAJP IA@ JUA� BKNRAJPJEJCOBQHHA OPQ@AJPAN� �AP
OP=NPAP OR]NP CK@P E OALPAI>AN IA@ ¼¼½ OPUGGAN L\ �HE�GFAJP�BAOP� E PEHHACC PEH =P
�AN\GANO=IHEJC= H= IACAP CK@P PEH NAPPA BKN \ GJUPPA JUA RAJJOG=L�

� \N R=N @AP KCO\ AJ@AHEC AJ JU ����DnOP� KC @AP >HA E @AJ O=IIAJDAJC =NN=JCANP AP
OPKNOH=CAJP �NnJ@AN�RKNO� �AN InPPA KRAN Â» OPUGGAN KLL� KC @AP >HA OANRANP AGPA
PNnJ@ANOK@@ PEH =HHA O=IIAJ� �PAIJEJC= R=N @AP EGGA JKA \ QPOAPPA L\� KC E �n@AJO @=H
>HA RE P=PP CK@P EIKP =R �F=NJA �NnJ@>K KC NAOPAJ =R ����

�APP BnN AGO=IAJOLANEK@AJ BEGG RE CFAJJKIBnNP @AJ PN=@EOFKJONEGA FQHAnHPAOP�BAOPAJ�
ECFAJ OKI HAEHECDAP PEH HAEHECDAP CNQJJAP OPAJCPA GFAHHANA� �AP >HA AJ IKNOKI GRAH@� KC AP
BEJP =R>NAGG BnN AGO=IAJOHAOEJC= OP=NPAP BKN BQHHP�

�R IEJ@NA OKOE=HA =NN=JCAIAJPAN E CNQLL=� G=J JARJAO CQPPA� KC FAJPAPNAJEJCAN
OLKJOAP =R H=JCNAJJOCNQLL=� � PEHHACC >HA @AP OLEHP BKP>=HH IKP KNEAJPANEJCOCNQLL=� @AN
H=JCNAJJOCNQLL= R=JP BKN PNA@FA \N L\ N=@� �EH PNKOO BKN =P @AP EGGA AN E OPUNANACE� >nN KCO\
B=OP G=JAH>KHHAKJO@=C PNAGGAO BNAI OKI AP OR]NP CK@P EJEPE=PER�

�PUNAP OAN PEH>=GA L\ AP OKOE=HP KC DUCCAHEC \N�

5GKJKIE KC OLKJOKN

	KN ¼¿� \NAP >HA =RP=HAJ IA@ �SA?K BKNHAJCAP� >\@A BKN DKRA@CNQLL= KC PA=IAP� �����
�=JCNAJJ LNEOAN OAC HUGGAHEC KRAN O=I=N>AE@AP� KC QJ@ANOPNAGAN =P �SA?K�IE@HAN
GKIIAN OR]NP CK@P IA@� KC >E@N=N PEH >EHHECA O=IHEJCAN� PQNAN KC =JJAP CnU� �PPAN AP \N
IA@ @AHOLKJOKN �JHACC 5OP �JPNALNAJnN >HA KCO\ @AJJA BKNJUAP� OKI KCO\ AN REGPEC BKN
OQJJ nGKJKIE E GKIIAJ@A \N� �=J@HA=RP=HAJ IA@ �=JG��LKNP >HA OECJANP DnOPAJ ½»½½�
KC CFAH@AN BNAI PEH OALPAI>AN ½»½¿� �=I=N>AE@AP IA@ 	QAH KB �KNS=U AN KCO\ BKNO=PP
CFAH@AJ@A� DRKN RE D=N N=>=PP CFAJJKI DAHA OAOKJCAJ� �UPP BKN ½»½¾ R=N =P
H=JCNAJJOCNQLL= >UPPAP GHAOHARAN=J@nN PEH �KJ=IA� @AN �A=I ����� �SA?K EJJCEGG
O=I=N>AE@ KI BQHHOLKJO =R >AGHA@JEJC�

�=JCNAJJOCNQLL= @N=N EJJ PEHO=IIAJ KIPNAJP ¾Ä» »»» E NAJA OLKJOKNEJJPAGPAN� DREHGAP
AN AJAOP\AJ@A BKN AJ OPQ@AJPGHQ>>� KC L\ DnU@A IA@ H=J@APO OPnNOPA OGEGHQ>>AN�

�IOAPJEJCAJ PEH CNQLL= D=N >HEPP NA@QOANP BN= ½»½½  ¼ »ÂÂ ¾¿¾ GN¡ PEH ½»½¾  ÄÂ¼ ÁÂÂ
GN¡� �AJ JA@C=JCAJ OGUH@AO OLKJOKNIE@HAN OKI E ½»½½ I\PPA KRANBnNAO PEH �A=IAP� �AJ
NAAHA KIOAPJEJCAJ D=N R]NP HEG� JKA OKI AN AJ OR]NP OKHE@ KIOAPJEJCAJ O=IIAJHECJAP
IA@ PE@HECANA \N� �APPA PU@AN L\ AGOPNAIP CK@ =GPEREPAP�

��



�AOQHP=PAP BKN ½»½¾� EJGHQ@ANP PA=IAP KC �=NG= NQJ@P� AJ@PA IA@ AP QJ@ANOGQ@@ L\ ÂÀ
À¼Ä�¿½ GN� �APPA OGUH@AO E OPKN CN=@ AP QJ@ANOGQ@@ E �A=IAP L\ KIPNAJP Á»G� #NO=GAJ AN
=P @AP E ½»½¾ >HA >AP=HP BKN NAEOA KC KRANJ=PPEJC BKN >\@A OGEOAOKJCAJ ½»½¾ KC ½»½¿�
IAJO @AP PE@HECANA GQJ D=N >HEPP >AP=HP QJ@ANRAEO E OAOKJCAJ� �=JCNAJJOCNQLL=
 AGOGHQ@ANP �A=IAP KC �=NG= �QJ@P¡ D=@@A AP QJ@ANOGQ@@ L\ ¼ÁG� �APPAO OGUH@AO >H=JP
=JJAP DnUANA GNAPOGKJPECAJP AJJ >Q@OFAPPANP  ¼¼G¡� O=IP =P @AP >HA CHAIP \ >Q@OFAPPANA
BKN 	���HEOAJO  ¼»G¡�

�LLOQIIANP D=N H=JCNAJJOCNQLL= D=PP AJ OQJJ nGKJKIE E ½»½¾� �E D=N CFKNP R\NP
UPPANOPA BKN \ FQOPANA nGKJKIEAJ J\N >Q@OFAPPBAEHAJA D=N >HEPP KLL@=CAP� �E D=N OKI
PE@HECANA I\H EJJBNE@@ I\HAP KI \ D= KIPNAJP Â» »»» GN RA@ OP=NPAJ =R \NAP� �E OAN @ANBKN
HUOP L\ \NAJA BNAIKRAN�

�JJAP

�H=?G AN BNAI@AHAO R\N REGPECOPA GKIIQJEG=OFKJOG=J=H� KC D=N CK@ KLLOHQPJEJC DKO
IA@HAIIAJA� �APPOE@AJ >NQGAO KCO\ BHEPPEC� DRKN L\IAH@EJCOBQJGOFKJAJ AN AP CK@P
RANGPnU BKN PNAJAN KC NAOPAJ =R OPUNAP� �JOP=CN=I AN AJ OR]NP REGPEC G=J=H BKN
LNKIKPANEJC =R CNQLL=� KC >HEN >=NA REGPECANA KC REGPECANA BKN DRANP \N� 	=?A>KKG >NQGAO
DKRA@O=GAHEC KCO\ PEH LNKIKPANEJC� E PEHHACC PEH =P RE B\N AJ @AH DAJRAJ@AHOAN @AN�

�ERANOA =N>AE@ EH= \NAP

	KNQPAJ \ HA@A OPUNAP EJPANJP� D=N @AP OGFA@@ BHANA NALNAOAJP=OFKJOKLL@N=C BKN HA@AN�

����Â�InPAN

�AP D=N >HEPP =NN=JCANP PK ����Â InPAN� >ACCA =RDKH@P L\ ����� OEPP GHQ>>DQO RA@

HnOD=QCAJ� �AN D=N ANB=NEJCAN KC OP=PQO >HEPP QPRAGOHAP IA@ =J@NA
QPDKH@AJDAPOCNQLLAN� KC O=IIAJ IA@ NKEJC� KNEAJPANEJC KC PNE=PHKJ OAN @AP QP PEH =P
H=JCNAJJ BKNPO=PP CFnN @AP CK@P� IA@ CK@ NAGNQPPANEJC KC CK@ @QCJ=@OEJJO=PO�

�PQ@AJPANDUPP=

�PQ@AJPANDUPP= AN @AOORANNA GNARAJ@A \ O=I=N>AE@A IA@� KC RE D=N E \N OKI E BFKN� >=NA
>NQGP �PQ@AJPANDUPP= PEH �P=GABAOPAJ� DREHGAP KCO\ REH CFAH@A ½»½¿�

�A=I ����� �SA?K

�AN@AJO AJAOPA H=C OLNQJCAP QP =R AP QJERANOEPAP BEJJAO BKNPO=PP� @AN =RP=HAJ IA@
DKRA@OLKJOKN �SA?K >HA NABKND=J@HAP R\NAJ ½»½¾� 	KNDKH@AP PEH �SA?K AN OR]NP CK@P� KC
AP OHEGP OLKJOKNO=I=N>AE@ IQHECCFnN AJ LNKBAOFKJAHH H=JCHnLO=POJEJC� �PPAN AP \N IA@

��



@AHOLKJOKNAJ �JHACC 5OP �JPNALAJnN� >HA KCO\ @AJJA NABKND=J@HAP E @AOAI>AN ½»½¾�
	HANA OLKJOKNAN E NUCCAJ D=N CFKNP =P H=CAP D=N B\PP AJ H=JCP OQJJANA nGKJKIE�

�=CAP HA@AO J\ =R �DKI=O �AEJE?GA KC �NHEJC �SNAJ� DRKN=R OEOPJARJA KCO\ AN OInNAN�
�UPP BKN E \N AN =P �A=II=J=CANA OAHR EGGA AN AJ @AH =R H=CAP� �APPA D=N >E@N=PP PEH =P
QPnRANJA L\ �A=IAP QPAHQGGAJ@A G=J BKGQOANA L\ OGEO=POJEJC KC OGKHA�

�]NIEHFn=JHACC �PNEJ@=I=NG=

�AP D=N E ½»½¾ >HEPP FK>>AP RE@ANA IA@ =N>AE@AP KI AP JUPP J]N=JHACC E �PNEJ@=I=NG=�
�AP D=N R]NP FARJHECA KLLOH=C E @AJ HKG=HA LNAOO= CFAJJKI� KC @AP AN BKNPO=PP CK@ PNUGG
BN= @A OUR EJEPE=PERGHQ>>AJA� �NKOFAGPAP AN J\ BAN@EC @AP=HFNACQHANP KC GKJOAGRAJOQPNA@AP
APPAN BKNI=JJOG=LAPO >AOPEHHEJC E ½»½¼� �AOORANNA D=N IKPOP=J@ANCNQLL= B\PP OPKN
KLLOHQPJEJC� KC BHANA LKHEPEGANA nJOGAN =P =JHACCAP EGGA >HEN NA=HEOANP� 	KNOH=CAP R=N QPA L\
DnNEJC E F=JQ=N ½»½¿�

�E@@ANA

�AP >HA E ½»½¾ QPJARJP PK NE@@ANA =R �����O �N@AJ� �DKI=O �AEJE?GA KC �JJ= AJOAJ�
�\@A �DKI=O KC �JJ= D=N R]NP OR]NP REGPECA BKN QPREGHEJC= =R @AP RE E @=C GFAJJAN OKI
@AJ IK@ANJA H=JCNAJJOCNQLL=� �A D=N CFKNP AJ AJAOP\AJ@A FK>> BKN IEHFnAP� KC D=N
>ACCA P=PP EIKP JUA IA@HAIIAN IA@ \LJA =NIAN� �ANAO AJ@AHnOA AJC=OFAIAJP AN PEH
EJOLEN=OFKJ BKN =HHA E CNQLL=� KC OKI HA@AN D=N @AP R]NP AJ ]NA \ >HE GFAJP IA@ @EOOA PK
EH@OFAHAJA�

¿�¼�½ �AOPHA@AN� �A@HAIOKLL@=PANEJC

�=GOBN=IHACCAN� �AOPHA@AN �\GKJ��=GGA��FANOP=@

�JJIAH@EJCAN�

��
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�AJJA DnOPAJ D=N @AP >HEPP OAJ@P EJJ ¼Â GHQ>>KRANC=JCAN PEH ����� H=JCNAJJ�
�KJP=GPLANOKJ E GNAPOAJ AN N=OG PEH \ OR=NA KC AN OR]NP O=I=N>AE@OREHHEC� �APPA D=N
RE@ANABnNP @AJ CK@A @E=HKCAJ IA@ GNAPOAJ� KC KLLHARAO LKOEPERP� �AP DnUA =JP=HHAP
GHQ>>KRANC=JCAN CFAJOLAEHAN @AJ CK@A NAGNQPPANEJCAJ ����� �=JCNAJJ D=N KLLHAR@
@AJJA DnOPAJ�

�A@HAIONACEOPNANEJC >HA E DnOP CFKNP RE= 
KKCHA 	KNIO� OHEG OKI E BFKN� � \N D=N J=RAJA L\
IA@HAIOPULAJA OGEBPAP J=RJ BN= PULA ¼ PEH AGOPANJP IA@HAI KC PULA ½ PEH KN@EJ]NP
IA@HAI� �APPA >HA CFKNP BKN \ CFnNA BKNOGFAHHAJA IAHHKI @A PK IA@HAIOPULAJA GH=NANA�
�AP RENGAN OKI KI @A JUA J=RJAJA D=N CFKNP BKNOGFAHHAJ IAN PU@AHEC� KC JAOPHA@AN D=N
IKPP=PP B]NNA OLnNOI\H NQJ@P @APPA AJJ PE@HECANA� 
NQLL= OGEHHAN BKNPO=PP IAHHKI PK PULAN
IA@HAIIAN� @AN KN@EJ]NA IA@HAIIAN AN QPnRANA OKI GKJGQNNANAN BKN ����� KC
AGOPANJA IA@HAIIAN GKJGQNNANAN BKN ACAJ GHQ>>�EJCAJ GHQ>>� IAJ PNAJAN IA@ ������
� =HP D=N ¼½½ LANOKJAN NACEOPNANP OAC RE= 
KKCHA 	KNIO� DRKN=R ÃÄ AN KN@EJ]NA
IA@HAIIAN KC ¾¿ AN AGOPANJA IA@HAIIAN �


FAJJKI ����� OEPP JUA IA@HAIOOUOPAI� IA@HAI�JPJQE�JK� AN @AP J\ NACEOPNANP ½ÀÀ
IA@HAIIAN RA@ QPC=JCAJ =R ½»½¾� JKA OKI QPCFnN AJ À»Î nGJEJC BN= \NAP BnN�

	���HEOP=�
	����EOPAJ >AOP\N J\ =R ¾¾ QPnRANA� Á HnLANA D=N IAH@P OAC EJJ E \N� IAJO ¼» HnLANA D=N
IAH@P OAC QP� �NEOAJ BKN \ OP\ L\ 	���HEOP= D=N nGP BN= ¾À»�� PEH ÀÀ»��� JKA OKI G=J D= CFKNP
=P BHANA D=N R=HCP \ IAH@A OAC QP�

�LLOQIIANEJC�
�AGNQPPANEJCAJ E DnOP D=N R]NP CK@ KC RE D=N B\PP I=JCA EJJ E �����O IA@HAIOOUOPAI
IA@HAI�JPJQE�JK�

��



¿�¼�¾ �AOPHA@AN� �LKJOKN

�=GOBN=IHACCAN� �AOPHA@AN �\GKJ��=GGA��FANOP=@

� ½»½¾ D=N RE RE@ANABnNP OLKJOKN=RP=HAJ IA@ R\N DKRA@OLKJOKN �SA?K BKN ½»½¿� �RP=HAJ
REH R]NA PEHOR=NAJ@A @AP @AJ R=N E ½»½¾� �E D=N KCO\ RE@ANABnNP =RP=HAJ IA@ @AHOLKJOKN
�JHACC 5OP �JPNALNAJnN� IA@ PEHOR=NAJ@A REHG\N OKI E ½»½¾�

�nOPAJ ½»½½ EJJCEGG RE AP O=I=N>AE@ IA@ 	QAH KB �KNS=U� OKI CEN KOO N=>=PP L\ @ANAO
LNK@QGPAN CFAJJKI DAHA OAOKJCAJ� �APPA O=I=N>AE@AP AN BKNPO=PP CFAH@AJ@A� �nOPAJ ½»½½
>HA @AP EJJC\PP AJ JU D=J@HA=RP=HA IA@ �=JG �LKNP� �AJJA =RP=HAJ AN CFAH@AJ@A PEH
OALPAI>AN ½»½¿�

�LKJOKN=RP=HAN

�SA?K

�=I=N>AE@AP IA@ �SA?K D=N R]NP OR]NP >N=� �E D=N E \N B\PP JU GKJP=GPLANOKJ E �SA?K�
OKI DAPAN #ODEH@ �IDKHP� �E D=N KLLHAR@ O=I=N>AE@AP IA@ #ODEH@ OKI RAH@EC >N=� DQJ AN
OPKN B=J =R H=JCNAJJOCNQLL= KC HEGAN @AP RE DKH@AN L\ IA@� #ODEH@ OEPPAN L\
�NKJ@DAEIOGKJPKNAP� JKA OKI >E@N=N PEH AP PAPP O=I=N>AE@ KC CK@ GKIIQJEG=OFKJ� �E D=N
D=PP GKJPEJQANHEC GKJP=GP CFAJJKI \NAP RE= I=EH� O=IP AP BUOEOG InPA E JKRAI>AN BKN \
EJJC\ JU GKJPN=GP�

� PEHHACC D=N RE B\PP IA@ �SA?K L\ OPnNNA =NN=JCAIAJPAN OKI �SA?KOLNEJPAJ� �KQN @A
�SA?K KC >HE GFAJP�PNAJEJC� �E =NN=JCANPA KCO\ REJPANAJ ½»½¾ AP PAGJEGGQNO L\ OGE BKN @A
=JO=PPA E �SA?K� JKA @A O=PP RAH@EC LNEO L\� KC OKI KCO\ OPUNGAN O=I=N>AE@AP IAHHKI
����� �=JCNAJJ KC �SA?K� �HHANO D=N �SA?K R]NP BKNJnU@A IA@ O=I=N>AE@AP KC >NQGAJ
=R HKCKAN KC OKOE=HA IA@EAN�

�AOPHA@AN E ����� �=JCNAJJ R=N E JKRAI>AN ½»½¾ E InPA IA@ R\N GKJP=GPLANOKJ #ODEH@
�IDKHP L\ �SA?K OEPP GKJPKN E �NKJ@DAEI BKN \ BKNJUA GKJPN=GPAJ� KC HACCA AJ LH=J BKN
O=I=N>AE@AP RE@ANA� �AN >HA RE >H=JP =JJAP AJECA KI \ RE@ANABnNA PAGJEGGQNOAP RE D=@@A
REJPANAJ ½»½¾� �APPA PNKN RE REH GQJJA R]NA LKOEPERP BKN >\@A ����� �=JCNAJJ OEJA
IA@HAIIAN KC �SA?K OEJA =JO=PPA�

�A@ OHQPPAJ =R \NAP >HA @AP OGNARAP AJ JU APP\NOGKJPN=GP IA@ �SA?K� OKI >APUN =P
H=JCNAJJOCNQLL= AN nGKJKIEOG OEGNAP E ½»½¿� �RP=HAJ BKN ½»½¿ AN PEHJ]NIAP E@AJPEOG
IA@ =RP=HAJ BKN ½»½¾�

��
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�JHACC 5OP �JPNALNAJnN ��

�E D=N BKNJUAP @AHOLKJOKN=RP=HAJ IA@ �JHACC 5OP �JPNALAJnN �� BKN ½»½¿� �AJJA
=RP=HAJ D=N PEHOR=NAJ@A REHG\N OKI BFKN\NAPO =RP=HA�

�JHACC 5OP �JPNALAJnN D=N R]NP BKNJnU@ IA@ O=I=N>AE@AP� �E D=N BKNPO=PP @A O=IIA
GKJP=GPLANOKJAJA DKO �JHACC 5OP �JPNALAJnN� �NEG �=PPAOP=@ KC �NEOPKBBAN 
NnR�
�KJP=GPAJ D=N BKNAC\PP KRAN A�LKOP KC PAHABKJ KC KLLHARAO OKI LKOEPER� �E D=N EJJPNUGGAP
=R =P GKJP=GPLANOKJAJA D=N OPKN EJPANAOOA BKN @AP RE @NERAN IA@�

�E D=@@A PE@HEC E ½»½¾ AJ >A@NEBPOLNAOAJP=OFKJ IA@ �JHACC 5OP �JPNALAJnN� KC E I=NO
=NN=JCANPA RE ���NAJJAP �5� PA=IOLNEJP OKI R=N AP RAH@EC GQHP GKJOALP�

�=JG �LKNP

�RP=HAJ IA@ �=JG �LKNP >HA OECJANP DnOPAJ ½»½½ KC R=NAN PEH OALPAI>AN ½»½¿� �=JG D=N
R]NP BKNJnU@A IA@ O=I=N>AE@AP KC R\N LNKIKPANEJC =R @AI L\ R\NA =NN=JCAIAJPAN KC
OKOE=HA IA@EAN� �J @AH =R =RP=HAJ EJJA>]NAN =P RE G=J P= QP Â»»» GNKJAN E LNAIEALAJCAN
PEH =NN=JCAIAJP� DRKN=R ¾»»» AN nNAIANGAP LNAIEAN PEH 
N\G=HHAJ �LL� � PEHHACC D=N RE RA@
BHANA =NN=JCAIAJPAN P=PP QP LNAIEAN E BKNI =R C=RAGKNP DKO �=JG �LKNP PEH >H=� �KQN @A
�SA?K KC �SA?KOLNEJPAJ� >ACCA @AGGAP =R �SA?K�

� REJPAN =NN=JCANPA RE ��=JG �LKNP�OLNEJPAJ� OKI AJ @AH =R DUPPAG=NQOAHHAJ� �APPA AN AJ
=R BKNLHEGPAHOAJA RE D=N E =RP=HAJ IA@ �=JG �LKNP� ��=JG �LKNP�OLNEJPAJ� >nN B\ CK@
KLLIANGOKIDAP L\ R\NA OKOE=HA IA@EAN� �=JG �LKNP nJOGAN =P RE OG=H D= AP O=I=N>AE@
QPKRAN N=>=PPAN KC LNAIEALAJCAN�

�=JG �LKNP CEN IA@HAIIAJA E ����� �=JCNAJJ CK@A LNEOAN L\ R=NAN KC OHELEJC =R OGE� �
PEHHACC D=N IA@HAIIAJA DRAN DnOP IQHECDAP PEH \ >AOPEHHA OGE OKI >HEN D\J@LHQGGAP L\
B=>NEGGAJA E �QNKL= PEH @AJ AJGAHPA HnLAN�

	QAH KB �KNS=U

����� �=JCNAJJ KC �A=I ����� �SA?K EJJCEGG DnOPAJ ½»½½ AP O=I=N>AE@ IA@ 	QAH KB
�KNS=U� OKI HARANAN OLKNPO@NEGGA� AJANCECAHO KC >=NAN =R CK@ GR=HEPAP� �=I=N>AE@AP CEN
KOO N=>=PPAN L\ @ANAO LNK@QGPAN CFAJJKI DAHA OAOKJCAJ� �=>=PPGK@AJA G=J BKNPO=PP
>AJUPPAO KC AN \ BEJJA L\ DFAIIAOE@AJA R\NAO�

��



¿�¼�¿ 5GKJKIE KC NACJOG=L

�=GOBNAIHACCAN� �=OOANAN �=PDE=O�5EREJ@��J@NAOAJ

�AN ¼Ä�»¼�½»½¿ AN \NONACJOG=L EGGA HARANP PEH EJPANJNAREOFKJ� �AP OG=H CFnNAO EJJAJ
½Á�»¼�½¿� �PPAN CK@GFAJJEJC =R DKRA@OPUNAP E ������ REH NACJOG=LAP >HE C\PP CFAJJKI =R
AGOPANJ NAREOKN� 	nHCAJ@A N=LLKNPAN KC P=HH REH @ANBKN >=NA R]NA NAPPHA@AJ@A� KC EGGA
AJ@AHECA� �Q@OFAPPAP BKN ½»½¿ AN LN� ¼Ä�»¼�½¿ AN DAHHAN EGGA OAJ@P EJJ PEH DKRA@OPUNAP E
������ �APPA OG=H CFnNAO EJJAJ »½�»½�½¿ BnN @AP OG=H RA@P=O L\ CAJAN=HBKNO=IHEJCAJ PEH
����� �=JCNAJJ »Ã�»½�½»½¿ KC ����� �AJPN=HP ¼Á�»¾�½»½¿�

�IOAPJEJC

�=JCNAJJOCNQLL= D=N E ½»½¾ D=PP AJ KIOAPJEJC L\ ÄÂ¼ ÁÂÂ�¼¾GN� �APPA AN HEPP GQJOPEC
DnUP BKN@E PA=IAP OEJA OLKJOKNIE@HAN BN= �SA?K I\PPA KRANBnNAO PEH PA=IAPO GKJPK  PKP=HP
¼ÀÀG¡� �IOAPJEJCAJ HECCAN HEPP H=RANA AJJ E ½»½½ @= @AJ R=N L\ ¼ »ÂÂ ¾¿¾GN� IAJ IA@
½Á»G E OLKJOKNIE@HAN OKII\PPA KRANBnNAO PEH �A=IAP @AP \NAP D=N @A NAAHHA KIOAPJEJCAJ
BKN ½»½½ KC ½»½¾ R]NP KIPNAJP HEGA� �EH O=IIAJ D=N H=JCNAJJ� �A=IAP KC �=NG= �QJ@P
D=PP AJ KIOAPJEJC L\ ¼ ¼ÀÀ Â½¾» GN�

�PnPPA KC �JJPAGPAN

�=JCNAJJOCNQLL= BKNPO=PPA OEPP O=I=N>AE@ IA@ GKJOQHAJPBENI=AP �SA?K OKI OPnPPAN
H=JCNAJJOCNQLL= IA@ ¼»»�»»» GN \NHEC� � PEHHACC OPnPPAP �SA?K =NN=JCAIAJPAN OKI
�HE��FAJP�PNAJEJCAJ� �SA?KOLNEJPAJ� �KQN @A �SA?K KC PE@P=GANQPOPUN PEH 
N\G=HHAJ �LL
IA@ PEHHACCOUPAHOAN QPKRAN @AP B=OPA� \NHECA OLKJOKN>AHnLAP� �APPA AN OR]NP REGPEC OPnPPA
BKN =P =NN=JCAIAJPAJA OKI H=JCNAJJOCNQLL= CFAJJKIBnNAN� >HEN CFKNP L\ AJ LNKBAOFKJAHH
I\PA� �EOOA PEHHACCOUPAHOAJA C= E \N ¿ÄG E AGOPN= OLKJOKNEJJPAGPAN BN= �SA?K�

� PEHHACC BEGG H=JCNAJJOCNQLL= AJ JU OLKJOKN E �JHACC 5OP �JPNALNAJnN� OKI E ½»½¾ C=R
À»G E OLKJOKNLAJCAN�

�=NG= �QJ@P D=@@A AP CK@P \N E ½»½¾� IA@ EJJPAGPAN L\ ¼¼¾G� KLL BN= Ã»G E ½»½½� �J
OQI L\ ¿» »»» >HA OKI E ½»½½ KRANBnNP PEH H=JCNAJJOCNQLL= OKI P=GG BKN
@QCJ=@OEJJO=POAJ� 
N\G=HHAJ KLL C= AP KRANOGQ@@ L\ ¼¼G� IA@NACJAP @KJ=OFKJ PEH
���=GOFKJAJ L\ ¼½ »»»GN� �RANOGQ@@AP AN AJ CK@ @AH H=RANA AJJ E ½»½½� JKA OKI
LNEI]NP OGUH@AO HEPP B]NNA @AHP=GAN KC AGOPN= QPCEBPAN GJUPPAP PEH GFnL =R OP=NPJQIIAN KC
=JJAP OPnNNA I=PANEAHH OKI AN IAJP \ R=NA KRAN BHANA \N� �=JCNAJJOCNQLL= D=N KCO\
IKPP=PP Á�ÀG E OPnPPA BN= GKIIQJAJ BKN @EOOA =NN=JCAIAJPAJA� KC �=NG= �QJ@P BEGG ÃG�

�=JCHnLO�O=POEJCAJ �A=I ����� �SA?K >HA KCO\ E ½»½¾ AJ OQGOAOO� KC �SA?K BKNPO=PPA \
OPnPPA PA=IAP IA@ ¼»»G E DKRA@OPnPPA KC ÀÀG E PEHHACCOUPAHOAN� �CO\ PA=IAP BEGG E \N
�JHACC 5OP �JPNALNAJnN OKI JU OLKJOKN� KC @A >E@NK IA@ ¾»G� OHEG =P OPnPPAJ PEH PA=IAP E
½»½¾ >HA L\ PKP=HP ?=� ¼ÃÀG� �KJPKAJ OPUNAO BKNPO=PP =R G=OOANAN� KC QPCEBPAN I\
@KGQIAJPANAO IA@ GREPPANEJCAN OHEG =P H=JCNAJJOCNQLL= D=N GKJPNKHH EJPANJP L\ >NQGAJ

��
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=R LAJCAJA� IAJ @AP AN @A PK PA=I�I=J=CANJA OKI >AOPAIIAN DR= LAJCAJA OG=H >NQGAO
L\�

�AOQHP=P

�AOQHP=PN=LLKNPAJ BKN ½»½¾ REOAN =P CNQLL=� EJGHQ@ANP PA=IAP KC �=NG= �QJ@P� D=N C\PP
IA@ AP QJ@ANOGQ@@ L\ ÂÀ À¼Ä�¿½ GN� �AN I=J L\ NAOQHP=PN=LLKNPAJA PEH @A PNA CNQLLAJA
BKN OAC D=N �=JCNAJJ D=PP AP KRANOGQ@@ L\ ?= Ã¿G� PA=IAP AP QJ@ANOGQ@@ L\ ¼ÄÀG KC
�=NG= �QJ@P AP KRANOGQ@@ L\ ¾ÀG� �APPA AN EIE@HANPE@ QPAJKI @A EJPANJA KRANBnNEJCAJA
IAHHKI GKJPKAJA OKI D=N >HEPP CFKNP� �AHHKI PA=IAP KC H=JCNAJJ D=N @AP >HEPP KRANBnNP
?=� ¼¾»G BN= H=JCNAJJ PEH PA=IAP� >H=JP =JJAP BKN@E OLKJOKNLAJCAJA PEH PA=IAP GKI L\
H=JCNAJJOGKJPKAJ� �AHHKI �=NG= �QJ@P KC H=JCNAJJ AN >=H=JOAJ ¾½G BN= �=NG= �QJ@P
PEH H=JCNAJJ�

�\N I=J P=N @EOOA EJPANJA KRANBnNEJCAJA IA@ E >ANACJEJCAJ D=N =HPO\ H=JCNAJJOCNQLL=
C\PP ?=� ¼ÁG E IEJQO� IAJO PA=IAP D=N D=PP AP QJ@ANOGQ@@ L\ ?=� Á»G� �=JCNAJJOCNQLL=
OEPP QJ@ANOGQ@@ G=J >H�=� >ACNQJJAO E =P GNAPOGKJPECAJPAJ >HA ¼¼G @UNANA AJJ
>Q@OFAPPANP� KC =P I=J E >Q@OFAPPAP BKN ½»½¾ D=@@A CHAIP \ >Q@OFAPPANA ¼»G E QPCEBPAN
PEHGJUPPAP 	����EOAJO� �AP OPKNA QJ@ANOGQ@@AP PEH �A=I ����� �SA?K OGUH@AO JKG =P I=J
D=N >KKGAP KC >AP=HP I=JCA =R @A OPKNA QPCEBPAJA GJUPPAP PEH NAEOA KC KRANJ=PPEJC BKN
OAOKJCAJ ½¾�½¿ L\ DnOPAJ ½»½¾� IAJO I=J BKN OAOKJCAJ ½½�½¾ >AP=HPA I=JCA =R @EOOA
QJ@ANRAEO E OAOKJCAJ� KC @= IUA E ½»½¾� �ACJOG=LAP BKN ½»½¾ BKN PA=IAP EJJADKH@AN
@ANBKN I=JCA =R @A OPKNA QPCEBPAJA >\@A BKN OAOKJCAJ ½½�½¾ KC BKN ½¾�½¿�

�AP D=N HAJCA R]NP LN=GPEOANP \ D= Â» »»» GN L\ H=JCNAJJOCNQLL= OEJ GKJPK OHEG =P I=J
OG=H GQJJA D\J@PANA AP LHQPOAHEC OLKJOKN>NQ@@ AHHAN =P KRANBnNEJCAJ BN= �=NG= �QJ@P
OGQHHA B=HHA >KNP JKAJ OAOKJCAN� �APPA EJJBNE@@A RE E \N KCO\�

��



¿�¼�À �NAJEJCAN KC GKJGQNN=JOAN

�=GOBN=IHACCAN� �LKNPOHEC =JOR=NHEC �NEG�
AHHAEJ��=HRKNOAJ

�GAJPHECA PNAJEJCAN

�ENO@=C

�\ REJPANAJ R=N @AP AJPAJ ��� AHHAN NKHEC nGP @ANOKI QG=O �� R=N L\ AJ PKNO@=C�

�\ R\NAJ >HA PENO@=COnGP= OPKNP OAPP >NQGP PEH >=JAEJPANR=HH AHHAN =J@NA GKNPA EJPANR=HHAN
L\ >AEJ=� �ULEOGA nGPAN R=N Á T ¼»»»I� ¿»»I�@N=C AHHAN =J@NA BH=PA R=NE=JPAN�
�=JAnGPAJA R=N PULEOG RAH@EC LKLQH]NA IA@ CK@P KLLInPA >\@A BN= CNQLL=� IAJ KCO\
=J@NA OKI EGGA AN IA@ PEH R=JHEC�

�\ DnOPAJ >AOPK@ PNAJEJCAJA =R AJ >H=J@EJC =R 5U=NQJ@AJ� EJPANR=HH E 
N\G=HHAJ
�LL�HnUL= KC >=JAEJPANR=HH� �KP OHQPPAJ =R DnOPAJ >HA @AP CFAJJKIBnNP JKAJ
LENEJPANR=HHAN� @AN Á T ¼»»» I R=N OP=J@=N@nGP=� �=NEANAJ@A KLLInPA CFAJJKI DnOPAJ�
JKA OKI AN BKNOP\AHEC E AP \N IA@ ����

�JO@=C
�CO\ E \N D=N @AP >HEPP =NN=JCANP BAHHAO >=OEOOPUNGA L\ KJO@=COIKNCAJ E O=I=N>AE@ IA@
K�CNQLL=� �\ OPUNGA@AHAJ D=N @AP L\ @AP IAOPA R]NP IAHHKI ½À KC ¾» @AHP=GANA� 	AHHAO
KLLR=NIEJC QPCEGG APPAN @\NHEC KLLInPA�

�KNO@=C

�\ REJPANAJ R=N @AP KBPAOP AJ NKHEC nGP AHHAN ��� 
FANJA IA@ DK@AHUGP E �UI=NG=�

�\ R\NAJ >HA PKNO@=COnGP= @NKLL= CNQJJAP KBB�OA=OKJ KC AGO=IAJOLANEK@A�

�\ DnOPAJ >HA @AP OPKNP OAPP =NN=JCANP Á¦Á IEJ NQHHAOGEEJPANR=HH E R=HCBNE OPEH=NP �H=��GEOPQ=�
IAJ JKAJ QGAN R=N @AP =J@NA HAJC@AN L\ @N=C� �KP OHQPPAJ =R OAOKJCAJ >HA @AP GFnNP
�FnNJ@=HAJ�EJPANR=HH� �AP >HA KCO\ GFnNP OP=GAPAOP KLL �FnNJ@=HAJ� � \N R=N @AP CK@P
KLLInPA L\ OP=GAPAOPAJ�

	NA@=C

� AGO=IAJOLANEK@AJ� >\@A PEH R\NAJ KC REJPANAJ >HA @AP CFAJJKIBnNP NKHEC IKNCAJFKCC L\
?=� ¼ PEIA E AGO=IAJOLANEK@AJ� �AJJA nGP= ANOP=PP= PKNO@=COnGP= E AGO=IAJOLANEK@AJ�

�nN@=C

�\ REJPANAJ >HA @AP CFAJJKIBnNP OGEEJPANR=HH� � \N >AJUPPAP GHQ>>AJ OAC =R BHANA =R
=NAJ=AJA E J]NKIN\@AP� EGGA >=NA 
N=J\OAJ� �APPA BKN \ CE >A@NA R=NE=OFKJ� �N=C R=N AJ
@AH BKNOGFAHHEC� IAJ KBPA À�Á T Á IEJ AHHAN EJPANR=HHAN NQJ@P @AJ HAJC@AJ�

��
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�\ DnOPAJ >HA @AP CFAJJKIBnNP �=OOBFAHHDQBO� 	KNPOAPPAHOA BN= BFKN\NAPO JUREJJEJC IA@
=JJAJDRAN QGA IA@ À¦Ã IEJ KC =J@NA @N=CHAJC@AN�

�nJ@=C

�\ REJPANAJ D=N @AP >HEPP CFAJJKIBnNP NKHEC H=JCPQN E BHANA CNQLLAN APPAN PAILK� �\ DnOPAJ
D=N I=J D=PP R=HCAP IAHHKI H=JCPQN NQHHAOGE KC HnL� �QHHAOGEH=JCPQNAJ D=N R]NP JKA IAN
LKLQH]N� �nLAH=JCPQNAJ D=N D=PP R=NEANAJ@A @AHP=GAHOA� �\ OAJDnOPAJ >HA BHANA =R
CNQLLAIA@HAIIAJA IA@ DAN� @= RAEAJA >HA CH=PPA�

�KJGQNN=JOAN

�UPPAG=NQOAHH

�AP >HA CFAJJKIBnNP ¼½ DUPPAG=NQOAHHAN� �EOPA �� >HA =NN=JCANP ½¾� I=NO� O\ @AP R=N AJ
C=JOGA PE@HEC OAOKJC=ROHQPJEJC� �AP D=N R]NP JKA R=NEANAJ@A @AHP=GAHOA E \NAP OKI D=N
C\PP� �AP OP=NPAP RAH@EC >N= IA@ ¿Á OPG� PEH OP=NP L\ À KC ¼» GI L=NOP=NP E 	FAHHOAPAN KC
@AHP=GAHOAOPKLLAJ GKI E �@��LNKHKCAJ IA@ Á¾ OP=NPAJ@A� �EJJANA >HA OKI R=JHEC �ENEG
�J@NA=O �KNPAJO>=GGA L\ CQPPAOE@AJ KC �Q@ 5UAJ �=H\O L\ FAJPAOE@AJ�

�KQN @A �SA?K

�KQNAJ >AOPK@ =R À GI OG=PA LNKHKC� ¼»�¼À GI GH=OOEOG BAHHAOOP=NP E 
N=J\OAJ LC=
OJnI=JCAH E �N=PO>ANC KC Ã GI BNEPAGJEGG F=GPOP=NP 	ANEOP=��GEOPQ= OKI OEOPA AP=LLA�
�EJJANA O=IIAJH=CP >HA �ENEG �J@NA=O �KNPAJO>=GGA KC �=NEP �AH>U =?K>OAJ�

�=O=HKLLAP

�HQ>>AJ OPEHPA IA@ ½Ã QPnRANA QPAJKI PA=IAP� �����O >AOPA NAOQHP=P BEGG PA=IHnLANJA
�=JJA �GQH>NQ IA@ ½¿� LH=OO KC �H=B �=HIK�

�ENGA>AEJANAJ

� \N ECFAJ >HA @AP =NN=JCANP �ENGAJ>QOO IA@ À¼ OPG IA@ L\ >QOOPQN DRKN @AP >HA HARANP AJ
RAH@EC >N= �ENGAJN=@EK =R �=NEA �=QGHE KC �OGEH �=GGAJ� �H=B �=HIK KC �=JJ= �=JOAJ
OPK@ BKN @A >AOPA LH=OOANEJCAJA�

�� ½»½¾

�J@AHEC >HA @AP =NN=JCANP ���OP=BAPP ECFAJ @AJ ½½� F=JQ=N ½»½¾� �AP >HA AJ G=H@� IAJ BEJ
@=C� 
NQJJAP GQH@AJ >HA =HHA AP=LLAJA CFAJJKIBnNP E GH=OOEOG OPEH� �nUL= >HA KCO\ AJ@NAP
PEH ½�À GI OKI BnNPA PEH =P EJCAJ =R DANNAH=CAJA R\NA BEGG BQHHBnNP @= @A >HA P=PP QP =R HnUL=�

��



�HQ>>AJ OPEHPA IA@ DAHA ¿ CQPPAH=C KC ¾ FAJPAH=C� ����� OEPP BnNOPAH=C L\ GREJJAOE@AJ >HA
JQIIAN ½»� �\ DANNAOE@AJ H\ ����� OEPP =J@NAH=C =J PEH ¿Á� LH=OO APPAN PK RAGOHEJCAN�

�AOP?QL

�AOPK@ =R ¿ GKJGQNN=JOAN � ½ HnLEJC Ï ½ NQHHAOGE�

� �AN\GAN PAOPNAJJ� DDR� ¿ KC ½ NQJ@AN E NQHHAOGEHnUL= E 
NKR=� �KN �H=R
�]CAH=J@ KC �=NAJ �=HHA �=QCAJ R=JP�

� ¾»»»�IAPAN PAOPHnL� 
FAJ@EJA 
FAHOP=@ �A>\N@ KC �N=CA �QOAPD �=IIANOP=@
R=JP� PKP=HP R=N @AP ¿» @AHP=GANA�

� 
N\G=HHAJ KLL� �=JJ= �=J@DKH@P �=JOAJ KC �KN �H=R �AODAEI �]CAH=J@
OP=GG =R IA@ DDR� ¿� KC ¾� LH=OO� KC @NK @ANIA@ IA@ OAC BHAOP LKAJC E
PAOP?QLAJ�

� �FnNJ@=HAJ OP=GAPAOP� �QHHAOGE OP=GAPAOP BN= �HQLLAJ PEH �AEI@=H� �=JJ=
�=JOAJ KC �=HB@=J �=QI=JJ R=JP�

�EJJANJA =R \NAPO PAOP?QL >HA �=JJ= �=J@DKH@P �=JOAJ� KC �=HB@=J �=QI=JJ KC �KN
�H=R �AODAEI �]CAH=J@�


N\G=HHAJ KLL

#NAPO 
N\G=HHAJ KLL >HA =NN=JCANP @AJ ½½� KGPK>AN ½»½¾� � \N R=N @AP ¼À» L\IAH@PA
HnLANA L\ 
N\G=HHAJ KLL� �HQ>>AJ >AOPA  BKNQPAJ @QCJ=@O=N>AE@ANJA¡ R=N �H=B �=HIK KC
�=JJ= �=J@DKH@P �=JOAJ

�SA?KOLNEJPAJ

#NAPO �SA?KOLNEJP >HA CFAJJKIBnNP E HnLEJC EOPA@AJBKN NQHHAOGE KC >HA AJ GFAILAOQGOAOO E
=JP=HH L\IAH@PA KC OKI =NN=JCAIAJP� �ECQN@ �RAEP KC �DNEOPEJA �]OO R=N REJJANA E DDR
DANNA� KC @=IAGH=OOAJ�

�N=CRKHHPAOPHnL

�nLAP >HA CFAJJKIBnNP ¼�FQJE ½»½¾� �HNEG �OPNQL �NJAOAJ R=JP DANNAGH=OOAJ� IAJO
�=JJ= �=J@DKH@P �=JOAJ R=JP GREJJAGH=OOAJ�

¾»»»�PAOPHnL

�NN=JCANP E I=E� >AOPA R=N �=JO �APPAN �KHGA L\ Ã�¾½ KC �EJ= HEHHAFKN@AP L\ ¼»�½¿

��



�AOPHnL �NQGO

�KI E BFKN R=N @AP >\@A OGnUPA� KC GH=OOEOG�GH=OOA� �=IEHH= �NnNO KC �KN �H=R �]CAH=J@
R=JP GH=OOEOGNAJJAP� IAJO �=JJ= �=J@DKH@P �=JOAJ KC �ENEG �AHH= R=JP OGnUPAQPC=RAJ�

�OGÂ BAHHAOnGP�

�E =NN=JCANPA AJ BAHHAOnGP \LAJ BKN =HHA QPDKH@AJDAPOCNQLLAJA E ������ @AP >HA AJ CK@
EJPANR=HHnGP BN= 
N=J\OAJ PEH OGEOPQ= IA@ >KHHAN KC O=BP APPAN AJ@P nGP�

��



¿�¼�Á �LKNPOHECA =NN=JCAIAJP

�=GOBNAIHACCAN� �NN�GKI�OFAB �AN>KNC��GFAHHA

�PAJH=J@OPQN PEH EVANOG=� �OFAGGE=

�AHA ¿» OPUGGAN >HA IA@ L\ QPAJH=J@OPQNAJ R\N� OKI E \N CEGG PEH �OFAGGE= KC @AP À IEH
H=JCA EVANOG=� �AEOAKLLHACCAP R=N CK@P HnOP =R BFKN\NAPO JAOPHA@AN� �E >K@@A PK QHEGA
LH=OOAN E �E>ANA?� IAJ RE InPPAO E HnULAJA KC PEH IE@@=CAN E >UAJ PK @=CAN� �A BnNOPA
@=CAJA GKOPA RE KOO E OKH KC BHKPPA HnULAN� IAJ NAJJAP CEGG E CN\R]N KC HEPP R=JOGAHECANA
BKNDKH@� �E HKP EGGA @AP OPKLLA KOO� KC @A BHAOPA GKOPA OAC CFAJJKI HnUL= HEGARAH� �\
GRAH@AJ APPAN HnLAP GFnNPA RE PEH �N=D= BKN >=JGAPP� �APPA R=N KCO\ PQNAJO OEOPA GRAH@� KC RE
OFAGGAP EJJ E AP OPKNP HAEHECDAPOGKILHAGO E DKRA@OP=@AJ BKN @AJ OEOPA J=PP=� �E OAN PEH>=GA
L\ AJ BHKPP PQN E CK@P OAHOG=L�

�=O=HKLLLAP

�QOO PEH �=O=HKLLAP >HA >KKGAP E F=JQ=N� KC RE \LJAP OKI PE@HECANA \N BKN =P KCO\ BKHG
QPAJBKN GHQ>>AJ GQJJA R]NA IA@ L\ >QOOAJ� �QNAJ PEH �=O=HKLLAP AN @NnU� KC @AP >HA HEPP
H=>AN OPAIJEJC @= >QOOF\BnNAJ >KII= L\ NQP= KC PQNAJ >HA ½ PEIAN HAJCAN AJJ =JP=PP� �E
GKI KOO DAH@ECREO DAHOGEJJAP PEH KRANJ=PPEJCOLH=OOAJ PEH OHQPP� 	KN BnNOPA C=JC LNnR@A RE
KRANJ=PPEJC L\ OGKHA E �EI=� ½» IEJ QJJ= OP=NP E �[HAJ� �AP BQJGAP >N=� KC RE BEGG KCO\
OANRANP I=P L\ OGKHAJ� �KP=HP R=N RE ½Ã HnLANA OKI NAEOPA KC KRANJ=PPAP O=IIAJ� LHQOO
JKAJ OKI R=N IA@ L\ AJPAJ PN=JOLKNP AHHAN KRANJ=PPEJC� �PPAN AJ PE@HEC IKNCAJ KC Ä» GI
L\ OGE� GKI =HHA OAC E I\H KC L\ >QOOAJ DFAIKRAN� �QNAJ DFAI >HA DAH@ECREO EGGA HAJCAN
AJJ @AJ PNAJCPA \ >HE�

�ENGA>AEJANAJ

�ENGA>AEJANJ AN AJ OPKN D=LLAJEJC� KC I=JCA R=N EJPANAOOANP E \ C\� �E >KKGAP AJ >QOO E
F=JQ=N� OKI >HA CK@P BUHP KLL� �RAN À» HnLANA >HA IA@ KOO PEH �AJ=� �ENGAJ>HAGGA KC
�ENGAJN=@EK R=N L\ LH=OO� @AP OnNCAP �OGEH �=GGAJ KC �=NEA �=QGHE BKN� �RANJ=PPEJC L\
OGKHA >HA KN@JAP =R @AJ AJGAHPA� IAJ RE BEGG KNC=JEOANP OHEG =P =HHA OGQHHA GKIIA L\ NKI
IA@ JKAJ BN= ������ �=P OLEOPA RE KCO\ L\ OGKHAJ� �QNAJ KRAN BFAHHAP CEGG E OPN\HAJ@A R]N�
KC APPAN I\HC=JC BEGG RE JUPA OKHRACCAJ IAJO RE RAJPAP L\ >QOOAJ PEH>=GA PEH �NKJ@DAEI�
�AP >HA PN=@EOFKJ PNK >=JGAPP>QOO PEH>=GA� KC JKAJ @NEOPAP @AC QP L\ �=IBQJ@AP RA@
=JGKIOP E �NKJ@DAEI�

��
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�AN\GAN

�AN\GANO=IHEJC= >HA CFAJJKIBnNP L\ O=IIA I\PA OKI PE@HECANA� ¿Ã HnLANA EJJPKG
�ENGA>UBFAHHAP� KC RE >ACUJPA O=IHEJC= IA@ DQBO KLLKRAN CNQORAEAJ� �AOPNAJJ E 
NKR= AN
B=OP LKOP L\ LNKCN=IIAP� KC OGEOAJPANAP >HA >KKGAP L\ BKND\J@� �E CFAJPKG KCO\
OQGOAOOAJ BN= E BFKN� IA@ R=BHAN L\ GHQ>>DQOAP E APPANG=JP� �=GG PEH R=BBAHOPAGANJA� � HnLAP
=R @=CAJ BEGG RE KCO\ GFAJJA HEPP L\ KN@AJPHEC PNnJ@ANR]N� IAJ @AP OPKLLAP EGGA ERNECA
�����ANA� �\ GRAH@AJ R=N @AP DUPPA@=PEJC KC JAOPHA@ANO MQEV L\ LNKCN=IIAP� E PEHHACC PEH
LNAIEAQP@AHEJC BKN PAOPNAJJAP� �nJ@=CAJ R=N @AP H=JCPQN L\ LNKCN=IIAP� �= CHEIPAP
KCO\ OKH= PEH� KC @AP >HA AJ JU@AHEC OEOPA @=C� �KAJ CEGG DFAI L\ NQHHAOGE� =J@NA OLN=JC
NQJ@P 	QJJOFnAJ� AHHAN =J@NA R=NE=JPAN� �E OAN PEH>=GA L\ AE BHKPP O=IHEJC�

�NQGOR=HH=NJ=

� JKRAI>AN CEGG PQNAJ PEH �NQGOR=HH=NJ= KC �QHHAJO OPQC>U� KC RE GFnNPA EJJ E AP REJPANH=J@
IA@ I=OOA OJn KC NAGKN@H=JCA HnULAN� �AP >HA CK@P IKPP=PP =R AJ ERNEC CFAJC OKI GJ=LP
D=@@A B\PP HQBPAP OGEAJA E GQJOPOJnHnULA NQJ@P �EPF\OAJ BN=IIKP O=IHEJC=� ¿Ä OPUGGAN
>HA IA@ L\ O=IHEJC=� �E BEGG JKAJ BEJA nGPAN L\ OGE KC K>HEC=PKNEOG >AOnG L\ 	F[HHLEVV=J E
	QJ[O@=HAJ� �A R=N CK@P BKNJnU@A IA@ \ B\ >AOnG =R KOO� KC OL=J@ANPA @NEGGA L\ DAHA
CFAJCAJ�

�nN@=C CEGG OAOKJCAJO BnNOPA PAOPNAJJ =R OP=>AHAJ� �=NPEJ �==NOP=@ OPK BKN HnULAG=NP� KC
H= KLL AE BEJ HnULA IA@ JKA BKN AJDRAN OI=G� �E =NN=JCANPA >\@A GH=OOEOG� KC
OGnUPAGH=OOA� L\ O=IIA I\PA OKI E BFKN� �AHP=GANJA BKN@AHPA OAC CK@P IAHHKI @A PK
OPEH=NPAJA� �\ GRAH@AJ R=N @AP GH=NP BKN G=GA� KC O=JCGKJGQNN=JOA� E PEHHACC PEH MQEV KC
LNAIEAQP@AHEJCAN� �EJ@>KA�HnULA�G=G= PN=GG @AP HAJCOPA OPN\AP L\ G=GAGKJGQNN=JOAJ� KC
L\ O=JCGKJGQNN=JOAJ R=JP OPQC= Ã IA@ O=JC KI ��=NPEJO R=HH=>K@�� �EOPA @=C R=N @AP
H=JCPQN� BnN RE >AC= KOO DFAIKRAN IKP �NKJ@DAEI�

��



¿�¼�Â �KOE=HA =NN=JCAIAJP

�=GOBNAIHACCAN� �KOGKI�OFAB �OGEH��=GGAJ

� ����� �=JCNAJJ OPEHHAN RE RAH O\ OPANGP L\ @AJ OKOE=HA OKI @AJ OLKNPOHECA =NAJ=AJ�
�APPA R=N DAHHAN EJPAP QJJP=G E ½»½¾� �AN AN AJ KLLOQIIANEJC =R @A OKOE=HA
DnU@ALQJGPAJA @AP OEOPA \NAP�

EVANOG=�>=JGAPP

�AP JUA OPUNAP PN\@PA E GN=BP NAPP E BKNG=JP =R \NAPO QPAJH=J@OPQN� �=PQNHEC JKG >HA @ANBKN
>=JGAPPAJ L\ QPAJH=J@OPQNAJ BnNOPA KLLC=RA BKN OKO�GKI� �PPAN =JGKIOP E �N=D= EJJPKG
RE AJ >A@NA IE@@=C� �AN BAENAP RE EGGA >=NA @=CAJO LNAOP=OFKJAN� IAJ BEGG KCO\ QPJARJP
�DKI=O �AEJE?GA PEH JU �E@@AN E �����O KN@AJ� �PPAN IE@@=CAJ O=PPA RE LNAC L\ �N=D=O
J=PPAHER E >AOPA ������\J@�

�=NG= �QJ@P�>=JGAPP

�P BHKPP NAJJ >HA BAENAP IA@ LEVV=L=NPU E �H]>QRAEAJ� IA@ AJ L\BnHCAJ@A R=NE=JP =R
>=N�PEH�>=N L\ �KHOE@AJ�

���>=JGAPP

�=JGAPP�OAOKJCAJ P=N =H@NE L=QOA E ����� �=JCNAJJ� � OHQPPAJ =R BA>NQ=N R=N @AP @QGAP
BKN �PQ@AJPHAGAJA E �NKJ@DAEI� ���GKIEPAAJ G=J EGGA >=NA GH=LLA OAC OAHR L\ OGQH@NAJA
BKN ¾ GJENGABNEA OGENAJJ� IAJ KCO\ BKN \ O=IHA >\@A HKG=HA KC H=JCPNAEOAJ@A
H=JCNAJJOHnLANA PEH >=JGAPP�RKNO E �KHH=NDQOAP� �AHRA >=JGAPPAJ B=JP OPA@ E �NKJ@DAEI
�LAGPNQI O=IIAJ IA@ @AHP=GANA BN= @A ¼Â =J@NA E@NAPPAJA E ���

���OP=BAPP L\ �=QLOP=@

�AJJA @=CAJ >=@AP �=QLOP=@ E OPN\HAJ@A OKH� �=PNEKPEOG OPEHPA RE KLL IA@ >\H� LnHOAN KC
JKA CK@P E CH=OOAP� �A@ �KQJ@>KGOAJ L\ I=T� CNnJJA BH=CC IKP DEIIAHAJ KC CK@
OPAIJEJC H=JCO HnUL= >HA @APPA AJ B=JP=OPEOG @=C� �PPAN =P @A À ������H=CAJA CFKN@A NAJP
>KN@ E HnUL=� >HA CHA@AJ O\ OPKN >H=JP AJGAHPA =P BAENEJCAJ >HA @N=PP H=JCP QP E J=PPAJ�


Q@AJAO �=PPAHER

�PPAN HK>>URENGOKIDAP IKP =NN=JCnNAJA =R 
Q@AJAO �=PPAHER� >HA @AJJA E \N H=CP PEH
H=JCNAJJO KBB�OA=OKJ� �APPA CFKN@A @AP IQHEC \ P= GRAH@AJ DAHP QP� QPAJ \ P= DAJOUJ PEH \
I\PPA LNAOPANA E @A ORAJOGA OGKCAN @=CAJ @ANL\� �QJ@P Â» KRANPAJPA CNnJJGHA@@A

��
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O=IHAP OAC E �KHH=NDQOAP� KC R=NIAP KLL IA@ OP=BAPPAN KC �NAAVAN�N=?A� BnN RE EJJPKG
�=IBQJ@AP� �AN >NAPPAP �HAGO=J@AN �KGOAP KLL ANIAJA� PKG H=JCNAJJOCNQLL=O ]NA E
ACJA DAJ@AN� KC OANRANPA DAHA ¼Ã» �¡ LQOD�QLO� �APPA DKH@P PEH ½� LH=OO� GQJ OH\PP =R
?NKOOPN=EJ�

�P=GABAOPAJ

#NAPO DnU@ALQJGP >HA JAPPKLL @AP� \NAPO @ABEJEPERA DnU@ALQJGP� �PN\HAJ@A OKH KC I=OOA
OJn E �QOP=@NAJJ= O=PPA N=IIAJA BKN @=CAJ� �A@ LnHOAN KC GKPAHAPPAN L\ CNEHHAJ� ¼»»
G=H@A �=DHO E OJnAJ KC OLAGP=GQH]NA GQJOPAN L\ DKLLAJA GQJJA I=J EGGA >A@P KI JKA
>A@NA >\H�RKNO� �=JCA GKOPA OAC O\ IUA =P InNGAP IAH@PA OEJ =JGKIOP BnN @A REHHA >HE
IA@ RE@ANA�

�E GKI KOO KIOE@AN KLL PEH �PQ@AJPANDUPP=� @AN RE BUHPA KLL OP=IL KC >=@OPQ� KC PnIPA
>=NAJ� �ANAPPAN @NK RE L\ KOO BEJOP=OAJ� KC O=IHAP KOO PEH IE@@=C IA@ G\NEJCAN KC P=HAN�
�J B=JP=OPEOG GRAH@ >HA NQJ@AP =R IA@ EJPAJOA IKRAO L\ @=JOACQHRAP�

¼Â� I=E

�AP QOP=>EHA R]NAP O=PPA HEPP GFALLAN E DFQH= BKN CNEHHGKO E L=NGAJ� IAJ RE BEGG HEGARAH REOP
KOO BNAI E PKCAP IA@ @AJ BHKPPA B=J=� �NUOOAN BEJCN= BKN =P R]NCQ@AJA OLEHHAN L\ H=C ECFAJ
JAOPA \N�

�HE�GFAJP�BAOP

�HE�GFAJP�BAOP L\ @AP OKI D=N >HEPP PN=@EOFKJ E �KHH=NDQOAP� ¼¼» BAOPCH=@A L\ ¿ RKNO >HA PEH ¼
BAOP� �KHH=N>=NAJ @A>QPANPA IA@ OR]NP OPQ@AJPRAJJHECA LNEOAN� KC REOPA OAC \ >HE AP PEH>Q@
I=JCA O=PPA LNEO L\� �PKRAN @APPA >HA @AP EGGA NABAN=PBnNP IAN AJJ =P C=IHA KC JUA
IA@HAIIAN >HA IACAP CK@P GFAJP� �J OQGOAOO�

���� �NnJ@ANBAOP

�J@AHEC ����DnOP ECFAJ� KC @= R=N @AP KCO\ @QGAP BKN ����RKNO E ����� �=JCNAJJ�
�JPNQGGAP HnO>=NPAN� NQP=OGFKNPAN KC OGEJJRAOPAN >HA �KHH=NDQOAP� JKG AJ C=JC� BUHP KLL
=R BAOPCH=@A H=JCNAJJOHnLANA� �=C �JCA>NECOPAJ KC ������ OnNCAP BKN @AP ULLANOPA =R
PNnJ@ANOG GQHPQN KC IQOEGG E �n@AJO �=H�

QHAnHPAOP�BAOP

QH= GKIIAN OKI R=JHEC PE@HEC PEH H=JCNAJJOCNQLL=� �J PN=RAH DnOP LNACAP =R ��� KC
O=IHEJCAN LNAOOAP FQHAnHPAOP�BAOPAJ EJJ IKP AGO=IAJOLANEK@AJ� �APPA OPKLLAP HEGARAH
EGGA @A nH�EJPANAOOANPA E \ BnHCA OEJ HE@AJOG=L� QHAnH� OQ>OPEPQANP IA@ JEOOAJO ACAP
IUOPEOGA >NUCC� >HA GKI>EJANP IA@ FQHAMQEV E �KHH=NDQOAP KC @ERANOA =J@NA =GPEREPAPAN L\

��



�nJ@NA �ANC� QHAnHAP OI=GPA =GGQN=P OKI @AP OGQHHA� KC PKG PEH OHQPP nH�AJPQOE=OPAJA PEH
�=IBQJ@AP�

AJPA� KC CQPPAPNAJEJCAN

� HnLAP =R \NAP D=N @AP FARJHEC >HEPP =NN=JCANP CQPPA� KC FAJPAPNAJEJCAN� �APPA D=N R]NP
LKLQH]NA� OKOE=HA KC R=NEANPA nGPAN� KBPA E BKN>EJ@AHOA IA@ L\BnHCAJ@A OKOE=HA IE@@=CAN�


NQLL= D=N� OKI R=JHEC� HARANP BNAIN=CAJ@A L\ @AJ OKOE=HA =NAJ=AJ E \N� �E OAN BNAI PEH AP
JUPP OKOE=HP \N E ����� �=JCNAJJ E ½»½¿�

��



¿�¼�Ã �H]OP KC I=PANE=H

�=GOBNAIHACCAN� �H]OP� KC I=PANE=H=JOR=NHEC �JA��=COAP��P=RJAOHE

�H]OP�

�\ CAJAN=HBKNO=IHEJCAJ ½»½¾ >HA @AP >AOPAIP =P RANRAP OKI KID=J@HAP OLKJO� KC
I=PANE=H=JOR=NHEC� OGQHHA >HE PEH AP JUPP RANR OKI KCO\ PKG BKN OAC >HAOPEJC KC LNKIKPANEJC
=R CNQLLAJ� �AP JUA RANRAP >HA PEH >H]OP� KC I=PANE=H=JOR=NHEC� KC OLKJOKN�@AHAJ >HA AJ
@AH =R JAOPHA@ANRANRAP� �KI >H]OPA=JOR=NHEC AN I=J =JOR=NHEC BKN \ BNAIIA CNQLLAJO
EJPANAOOAN� CK@A OGEIEHFn� O=IDKH@ KC OGECHA@A QP PEH RAN@AJ� OHEG =P AJ@= BHANA B\N HUOP PEH \
R]NA AJ @AH =R H=JCNAJJOCNQLL=� �H]OPARANRAP AN AP RAH@EC @=CO=GPQAHP RANR @=
EJPANJAPPAP� KC OLAOEAHP EJOP=CN=I� AN @AJ OPKNA EJBKNI=OFKJOGEH@AJ PEH @A =HHAN BHAOPA
OPQ@AJPAJA� KC AN @AJ >AOPA I\PAJ \ J\ QP PEH BKHG KC IA@HAIIAN PEH�

�JOP=CN=I

�JOP=CN=I D=N CFAJJKI \NAP ½»½¾ R]NP @AJ IAOP >NQGPA LH=PPBKNIAJ BKN LNKIKPANEJC�
KC BKN \ OG=LA OUJHECDAP KC EJPANAOOA BKN H=JCNAJJOCNQLL=� ������H=JCNAJJ D=N KCO\
H=JCP BHANA BnHCANA L\ �JOP=CN=I AJJ L\ @A =J@NA EJBKNI=OFKJOG=J=HAJA OKI 	=?A>KKG�
JKA OKI CFnN @AP HAPPANA \ J\ QP PEH BHANA� �JOP=CN=I AN @AP >AOPA OPA@AP BKN \ J\ QP PEH @A
OKI EGGA BnHCAN IA@ OH=?G AHHAN DFAIIAOE@AJ� �AP D=N >HEPP H=CAP IAN NAAHO� JKA OKI D=N
J\@@ QP PEH BHANA� KC >AP=HP LNKIKPANEJC D=N KCO\ >HEPP >NQGP E OPnNNA CN=@� OLAOEAHP PEH
�SA?KOLNEJPAJ KC 
N\G=HHAJ KLL� �R @AP OKI D=N >HEPP NACEOPNANP� D=N @AP >HEPP >NQGP
IAHHKI ¼¾» � À»» GN L\ @A >AP=HPA LNKIKPANEJCAJA� � AP EJJHACC KI 
N\G=HHAJ �LL >HA
@AP >NQGP ½¾» GN� JKA OKI BEGG AJ NAGGARE@@A L\ ¿À»» J\@@A GKJPKAN�

� OJEPP J\N �JOP=CN=I�>NQGANAJ QP PEH KIPNAJP ¼ Ã»» >NQGANA E QG=  KI @AP EGGA HACCAO QP
NACAHIAOOEC¡� � DnOP @ANEIKP� @= @AP >HA H=CP IUA QP KI �HE�GFAJP�PNAJEJC� �SA?KOLNEJPAJ
KC 
N\G=HHAJ �LL� J\@@A >NQGANAJ QP PEH KLL IKP ¾»»» >NQGANA� �A OEOPA Á IJ@ D=N
>NQGANAJ B\PP ?=� ¼À» JUA BnHCANA� KC ½À» Ï�� OE@AJ REJPANAJ ½»½¾� �E D=N ANB=NP =P @AP AN
>A@NA \ I=PA L\ KC HACCA QP IUA L\ OPKNU KI PNAJEJCAN� =NN=JCAIAJPAN KC OKOE=HA
D=LLAJEJCAN� AJJ \ HACCA QP BKN HEPA� �P=PEOPEGGAJ REOAN =P CNnJJA KC >HE@A OPQ@AJPAN E
OJnNEGP KC OKHBUHPA KICERAHOAN D=N R]NP @AP OKI J\N BHAOP >NQGANA  KCO\ BN= QPBKNOGOE@AJ¡�

�H=?G

�H=?G D=N >HEPP >AJUPPAP PEH \ HACCA QP IAH@EJCAN KC L\IEJJAHOAN KI =P IA@HAIIAJA I\
IAH@A OAC L\ =NN=JCAIAJPAN AHHAN =JJAP OKI >HEN KNC=JEOANP� OKI OP=GABAOPAJ� O=IHEJCAN�
BAOPAN AP?� �E D=N ANB=NP =P HEPP IAIAO KC GQHA LH=G=PAN OH\N CK@P =J� KC RAGGAN EJPANAOOAJ
PEH IA@HAIIAJA� @APPA CFAH@AN KCO\ L\ @A =J@NA EJBKNI=OFKJOG=J=HAJA�

	=?A>KKG

��
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	=?A>KKG >HEN E DKRA@O=G >AJUPPAP PEH \ H=CA B=?A>KKG�=NN=JCAIAJP BKN �UPPAG=NQOAHH�
�KQN @A �SA?K� KOR�� O=IP PEH \ HACCA QP EJJHACC KI @A OPKNA =NN=JCAIAJPAJA OKI�=NG=
�QJ@P� �SA?KOLNEJP KC 
N\G=HHAJ KLL� � PEHHACC >HEN @AP H=CP QP EJJHACC J\N
H=JCNAJJOCNQLLAJ KLLPNAN�KLLJ\N L\ OPnNNA =NAJ=AN OKI QPJARJAHOA =R NE@@AN�
@AHP=GAHOA L\ OGENAJJ KC ���

�FAIIAOE@A

�HH L\IAH@EJC KC EJBKNI=OFKJ KI CNQLL=O =NN=JCAIAJPAN >HEN H=CP QP L\ DFAIIAOE@AJ�
�\ DFAIIAOE@AJ HECCAN @AP AJ ACAJ G=HAJ@AN IA@ KRANOEGP KRAN @EOOA =NN=JCAIAJPAJA
KC NAJJAJA OKI CNQLLAJ =NN=JCANAN PQNAN PEH� �R EJJHACC >HEN @AP H=CP QP =HP BN= ��R= OKI
OGFAN DnOPAJ ½»½¾�� LH=G=P KI OP=GABAOPAJ� PANIEJHEOPAN KOR�

�H]N KC I=PANEAHH�

�ARAN=J@nN
�KIIANAJ ½»½¾ >HA @AP >AOPAIP =P GKJPN=GPAJ IA@ �EKN=?AN OGQHHA KLLDnNA� @= @AP E
H=JC PE@ D=N R]NP IEOJnUA IA@ GR=HEPAPAJ L\ PnUAP� �KJPN=GPAJ >HA PANIEJANP� KC �A=I
�=J=CAN� HA@AN KC I=PANE=H=JOR=NHEC >NQGPA I=E�FQJE I\JA@AJA PEH \ BEJJA AJ JU
HARAN=J@nN OKI GQJJA CE CK@ GR=HEPAP O=IP CK@A LNEOAN L\ PnUAP� � FQHE >HA @AP AJECDAP KI
\ EJJC\ AJ GKJPN=GP IA@ �KJ=IA� �KJ=IA HKRAP =P @A GQJJA OEGNA CK@ GR=HEPAP E PEHHACC
PEH =P LNEOAJA R=N OR]NP CK@A� �\ J\ CFAJOP\N @AP \ OA KI @A G=J HARANA KLL PEH OEJA KN@�
�KJ=IA GQJJA KCO\ PEH>U AJ @AH R=NAN OKI EGGA D=N >HEPP PEH>Q@P BnN� >H=JP =JJAP �����
�=JCNAJJ OLKNPO�>D KC >K>HARAOP�ODKNPO�OGFnNP� O=IP NAPNKHQAN IA@ @QOG�

�AP =JOAO OKI AJ QHAILA =P �KJ=IA OEPP GKJPKN EGGA HECCAN E �KNCA� @= RE I\ B\ PEHOAJ@P
R=NALNnRAN� �AH�GKJGQNN=JOA@NAOO R=N EGGA IA@ E R=NALNnRAJA� O\ @APPA I\ R]NA L\
LH=OO BnN JAOPA >AOPEHHEJC� KC @AP I\ >HE CEPP PU@AHEC >AOGFA@ KI DR= IA@HAIIAJA B=GPEOG
nJOGAN \ LNnRA� �KJ=IA AN \LJA BKN BHANA >AOPEHHEJCAN E OAIAOPANAP @ANOKI @AP AN
>ADKR�nJOGAHEC� �KIIQJEG=OFKJAJ IA@ R\N GKJP=GPLANOKJ E �KJ=IA R=N JKA R=JOGAHEC
E OP=NPAJ� IAJ J\ OKI @AOECJAP AN L\ LH=OO� KC RE D=N >HEPP >A@NA GFAJP IA@
GKJP=GPLANOKJAJ� O\ D=N RE CK@ PNK L\ =P RAEAJ RE@ANA >HEN HAPPANA� �AP =J>AB=HAO @ANBKN \
R]NA PU@AHEC KC GKJGNAP E GKIIQJEG=OFKJAJ BKN \ QJJC\ IEOBKNOP\AHOAN�

�CAP H=CAN
�=N BKNOnGP \ >HE GREPP ACAP H=CAN =R C=IIAHP �NEIPAT� KC �KJ=IA�PnU RA@ \ N=>=PPANA
R=NAN KLLPEH Ã»Î� � PEHHACC BEJJAO @AP AP HEPA H=CAN =R DRAN@=COPnU KC ������OKGGAN�
�=CANAP >HA >APU@AHEC IEJ@NA CFAJJKI \NAP� OLAOEAHP L\ �HE�GFAJP�PNAJEJCAJ E =QCQOP� �AN
@=CO @=PK OP\N OQIIAJ OKI AN ECFAJ L\ NAOPH=CANAP L\ ½¿ »ÂÀ GN�

�=CAN>ADKH@JEJC�GH]N��������=JCNAJJ

�AP=HEJC D=N OGFA@@ CFAJJKI RELLO� KC G=J KCO\ >AP=HAO @ENAGPA PEH GKJPK� �A@ >AP=HEJC
RE= RELLO I\ @AP P=O DAJOUJ PEH =P RELLO P=N ½�½ÀÎ =R >AP=HEJCAJ� �KJP=GPEJBK KC OQI BKN
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DRAN =R >AOPEHHEJCAJA HACCAO EJJ E ACAP NACJA=NG BKN KLLBnHCEJC E O=I=N>AE@ IA@ G=OOANAN�

½»½¾��RANOEGP�GFnLP�>AGHA@JEJC

�LL>AR=NEJC =R R=NAJA D=N R]NP DKO I=PANE=H=JOR=NHEC� KC L\ �KDKHP E BAHHAO>K@AJ�

�AOPEHHEJC >EKN=?AN R\N�
�AP >HA O=PP E C=JC AJ JU >AOPEHHEJC =R OGEPnU�OKIIANPnU E =LNEH DKO �EKN=?AN� �EKN=?AN
\LJAP JAPP>QPEGGAJ BN= ¾»� I=NO � ¼Â� =LNEH� IA@ AJ HARANEJCOPE@ L\ Ã QGAN� �AP R=N EGGA
IQHEC \ LNnRA PnU L\ �EKN=?AN OEPP GKJPKN� O\ @AP >HA DAJPAP AJ >=C IA@ LNnRAPnU L\
GKJPKNAP L\ �ANGAJ@=H� JKA OKI R=N IAN PQJCREJP AJJ \ >KKGA PE@ PEH LNnREJC =R GH]N L\
�ANGAJ@=H� �JPANAOOAJ BKN OKIIAN� KC REJPANPnU R=N EGGA HEGA OPKN L\ R\NL=NPAJ OKI @AP
R=N L\ DnOPAJ� ¼» OPG >AOPEHPA PnU� IAJ P=HHAP AN JKA GQJOPEC @= BHANA >AOPEHPA O=IIAJ BKN \
@AHA BN=GPGKOPJ=@AJA� �AP >HA GFnLP PnU BKN ?=� ½» »»» GN�

�EJG PEH OGE@AOECJAP�
DPPLO���@AOECJO�>EKN=?AN�?HKQ@���½¾�»»½Â»À¾��=Q�¼E��U�D¾S���

�UGGAHPnU � �EKN=?AN
� =LNEH GKI @AP EJJ BHANA nJOGAN KI =P H=JCNAJJ OGQHHA B\ ACAP OUGGAHPnU� �NKOAOOAJ IA@
@AOECJ KC CK@GFAJJEJC =R OUGGAHPnUAP CEGG NAH=PERP N=OGP @= JUA HKCKAN BN= �JHACC 5OP R=N
=HHANA@A L\ LH=OO APPAN OKIIAN >AOPEHHEJCAJ� �EKN=?AN \LJAP JAPP>QPEGGAJ ½½�� ¾»� I=E�
�ARANEJCOPE@AJ >HA QPRE@AP IA@ JKAJ QGAN CNQJJAP OKIIAN=RREGHEJC DKO �EKN=?AN� KC
PnUAP =JGKI ½ QGAN APPAN =RP=HP BNEOP  Ã QGAN HARANEJCOPE@¡� �AP >HA GFnLP OUGGAHPnU BKN ?=�
¿» »»» GN� KC ¼À OPG GFnLPA�

�AOPEHHEJC �KJ=IA
� HEGDAP IA@ �EKN=?AN� D=N �KJ=IA JAPP>QPEGGHnOJEJC� IAJ D=N À QGAN HARANEJCOBNEOP� JKA
OKI =JOAO OKI LKOEPERP @= GH]NJA G=J GKIIA BnN OJnO=IHEJCAJ E �NQGO� �KJ=IA DKH@P
JAPP>QPEGGAJ \LAJ BN= ¼� OALPAI>AN � ¼� KGPK>AN� �APPA R=N BKN H=JC BNEOP� IAJ >HA CFKNP
CNQJJAP I=JCAH E JAPP>QPEGG KC BAEH AHHAN I=JCHAN L\ R=NAJA� �AP =J>AB=HAO =P JAOPA
>AOPEHHEJC \LJAO NAPP APPAN O=IHEJCAJ E �AN\GAN� KC AN \LAJ E ½ QGAN� OHEG =P IA@HAIIAJA
B\N LNnRA GH]N L\ O=IHEJCAJ KC >HEN HARANP E NEGPEC PE@� �H]NJA OGQHHA E QPC=JCOLQJGPAP >HE
OAJ@P IA@ DFAIHARANEJC PEH @AJ AJGAHPA� OHEG @AP >HA BNAIOPEHP E >AOPEHHEJCAJ  >AP=HEJC =R
BN=GP¡� �AJ AJ IEOBKNOP\AHOA D=@@A KLLOP\PP� OHEG =P =HP PnUAP >HA OAJ@P PEH `J =@NAOOA�
�nUAP OGQHHA KCO\ GKIIA E QPC=JCAJ =R JKRAI>AN� IAJ =JGKI E OP=NPAJ =R @AOAI>AN�
�APPA >HA OR]NP PQJCREJP @= I=PANE=H=JOR=NHEC I\PPA KNC=JEOANA QP@AHEJCAJ =R PnUAP PEH
IA@HAIIAJA OAHR� KC R=N IACAP QPBKN@NAJ@A @= @AP R=N QIQHEC BKN BKHG \ DAJPA PnUAP
O=IPE@EC� O=IP BHANA D=@@A @N=PP DFAI L\ FQHABANEA� �EOPA L=GGA >HA QPHARANP ¼¾� F=JQ=N
½»½¿� À¼ OPG >AOPEHPA PnU�

� >AOPEHHEJCAJ GQJJA IA@HAIIAJA GFnLA DREPA NAPNKHQAN� �EOOA GQJJA >=NA >AOPEHHAO
@ANOKI À» OPG >HA GFnLP KLL� KC OPUNAP >AOHQPPAP \ GFnLA KLL @A NAOPANAJ@A HQAJA� �J HQA
GKOPAP ½¿» GN� ¼½ OPG >AOPEHPA� �QAJA >HA EGGA OAJ@P BnN ¼À� F=JQ=N� ¼�À I\JA@ APPAN =RP=HP
HARANEJC� ½¼� @AOAI>AN >HA Á LH=CC OAJ@P E NAPQN BKN \ B\ OU@@ L\ CAH�HKIIAN� KC PNUGP L\
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https://docs.google.com/spreadsheets/d/17grSjuS6Nvj8e8Vphg9PNbdoAUQuRtw0jJ5ulY4GxEU/edit?usp=sharing
https://designs.bioracer.cloud/PRJ23-002705_3_MEauE1iURyKh3wLC/


HKCK OKII=JCHAP� �KJ=IA HKRAP =P PnUAP OGQHHA GKIIA BnN ½À� F=JQ=N� IAJ GKI EGGA PEH
=RP=HP @=PK�

�AOECJ OKIIAN�REJPANPnU�


K@GFAJPA�H=UKQPBEH

HKCKBEH�>K>HAF=GGA��RAOP�KC�ODKNPO

�RAN@=COPnU
�nOPAJ ½»½¾ >HA @AP O=PP E C=JC AJ >AOPEHHEJC =R DRAN@=COHECA GH]N PEH H=JCNAJJOCNQLL=�
�H]NJA AN E O=I=N>AE@ IA@ ��� �KQOA KB �N=J@O� KC D=N O=IIA @AOECJ OKI OEOP
>AOPEHHEJC� � @AJJA >AOPEHHEJCAJ BEGG IA@HAIIAJA RAHCA IAHHKI BHANA B=NCAN� KC ��� D=N
AJ@= BHANA B=NCAN \ PEH>U QPAJ =P @AP GKOPAP JKA AGOPN=�

�= @AP R=N ECFAJ ½ÀÏ½À KLLGFnLPA PNUGG BN= OEOP >AOPEHHEJC E ½»½½� >HA LNEOAJ L\ I=GO ½À
PnU OR]NP H=R� GKJPN= ½ÁÏ GFnLPA LH=CC� �AP REH OE =P I=J >=NA >AP=HPA BKN PN=JOBAN KC
LNEOAJ L\ LH=CCAP� �AP >HA GFnLP PnU BKN ½ ¼¿Á�½À GN� KC ¼» OPG GFnLPA� �AP AN =HPO\ ¼ÀÏ¼À
KLLGFnLPA PNUGG ECFAJ� KC GH=N PEH JAOPA >AOPEHHEJC�

������@ER�GH]N�L@B

�E@ANA BKGQO�

� �EHOPNA>A \ B\ OKHCP QP H=CANAP
� �LLNAPPDKH@A AJ CK@ GKIIQJEG=OFKJ IA@ �KJ=IA� KC R]NA PU@AHEC E

>AOGFA@AN�I=EHAN OKI >HEN OAJ@P� �EGPEC =P I=EHAN AN KRANOEGPHECA KC PU@AHECA BKN \
QJJC\ IEOBKNOP\AHOAN� �A =J KI @AP ARAJPQAHP I\ GKIIQJEOANAO L\ AJCAHOG�

� �HP =R @AOECJ L\ PnU �# R]NA L\ LH=OO KC CK@GFAJP BnN >AOPEHHEJC OAPPAO E C=JC�
@ANE>H=JP HAOA KRAN OEOPA H=UKQP BEH KC OA PEH =P =HP AN L\ LH=OO  @ANE>H=JP CAH�HKIIAN�
OPnNNAHOA L\ HKCK� LH=OOANEJC =R HKCK KOR�¡� �APPA BKN \ QJJC\ =P @AP >NQGAO
QJn@RAJ@EC IA@ PE@ PEH \ CK@GFAJJA @AOECJ� BNAIBKN \ B\ OP=NPAP LNK@QGOFKJAJ =R
PnUAP�

� �APPA E C=JC >AOPEHHEJC =R OKIIANPnU L\ R\NAJ� �AJ >nN GKIIA PE@HEC� NQJ@P
I=NO�=LNEH�

� �AOPEHHEJC =R OGEPnU APPAN �AN\GANO=IHEJC�IE@PAJ =R OALPAI>AN
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https://drive.google.com/file/d/1E-GQ7oflnCjjf7GH3HqEcxBL4vKhE1kS/view?usp=drive_link
https://drive.google.com/file/d/1w3nBa9HHhCE6CfJ0n_ntO3YqTqWckBPL/view?usp=drive_link
https://drive.google.com/file/d/1UHLGtkD_qESXFYuOAZTp9sHcpRILeWFP/view?usp=sharing


¿�¼�Ä �=NG= �QJ@P

�=GOBNAIHACCAN��=NG= �QJ@P�=JOR=NHEC �=NPEJ��==NOP=@

�ENEG��J@NA=O��KNPAJO>=GGA

�=NG= �QJ@P >HA =NN=JCANP ¼Ä� BA>NQ=N ½»½¾ IA@ NAPP QJ@AN ½»» L\IAH@PA KC ¼ÂÃ
BQHHBnNPA HnLANA PEH O=IIAJ E =HHA GH=OOAJA� �P=NP KC I\H R=N OKI E ½»½½ E �EHO>UAJ� �PKNA
QPBKN@NEJCAN CNQJJAP OJnOEPQ=OFKJAJ AJ QGA BnN NAJJAP BnNPA PEH AJ OPKNOPEHP
OJnI\GA@QCJ=@ =R ����� KC IA@ AGOPN= DFAHL BN= 
=IHAG=N=  OGEGHQ>>AJ¡� �nUL= >HA
AJ@NAP PEH ½ NQJ@AN L\ ½» GI� IAJ IA@ BH=GO KC IUA OJn @=CAJ BnN NAJJAP >HA @AP RAH@EC
CK@A BKNDKH@ L\ NAJJ@=CAJ� �KI R=JHEC R=N @AP HEPP �NKJ@DAEIOR]N IA@ OJn KC REJ@ EH=
@=CAJ� IAJ =HP E =HP I=JCA BKNJnU@A HnLANA OKI OGNnP =R BKNDKH@AJA KC =NN=JCAIAJPAP�
�EJJANA >HA PEH OHQPP �=HRKN �HAERE L\ DANNAOE@AJ KC �JCREH@ �N=PHEA E GREJJAGH=OOAJ�

#NAPO �=NG= �QJ@P C\N ¼Ä� BA>NQ=N IA@ OP=NP KC I\H E �EHO>UAJ OHEG OKI E BFKN� �UPP E
BFKN\NAPO OPUNA R=N AJ ACAJ OPEHHEJC OKI �����=JOR=NHEC� �=NGA@OBnNEJC L\ @ECEP=HA
LH=PPBKNIAN AN =RCFnNAJ@A BKN =P BKHG OG=H IAH@A OAC L\ KC RE D\LAN =P AGOPN= BKGQO L\
@APPA G=J >E@N= PEH =P BHANA OPEHHAN PEH OP=NP E \NAJA OKI GKIIAN�

�AP >HA KLLNAPPAP AJ JU OPEHHEJC BKN ½»½¿� JAIHEC nGKJKIE=JOR=NHEC� �APPA AN BKN \ DFAHLA
IA@ \ BnNA >Q@OFAPP >=OANP L\ BFKN\NAPO NACJOG=L� �=JCNAJJOCNQLL=O G=OOANAN >HA OLQNP
KI @APPA� OE@AJ D=J =HHANA@A @EOLKJANAN H=JCNAJJOCNQLL=O GKJPKAN KC D=N PEHC=JC PEH
>EH=C BN= BFKN\NAP�

�PUNAP BKN ½½�½¾ AN�
Ɣ �AJJHA@AN� �ENEG �J@NA=O �KNPAJO>=GGA
Ɣ �nULA� �@@ �]DNA
Ɣ �=JJOG=L� �=NE �APHAO]PAN
Ɣ �LKJOKN� �JCAN 
EOOEJCAN
Ɣ ��� �K>E=O �KNAHP
Ɣ ����� �JA �=COAP
Ɣ �NAJ= KC O?KKPAN� KD=J �=J@Nn  �AOP>UAJ ��¡
Ɣ �HPIQHECI=JJ� �J@ANO 
QHHD=R  �AOP>UAJ ��¡

�PUNAP BKN ½¾�½¿

Ɣ �AJJHA@AN� �=NPEJ��==NOP=@

Ɣ �nULA� �HAGO=J@AN �KGOAP
Ɣ �=JJOG=L� �KbHEA �=QNEJ
Ɣ �LKJOKN� �KN= �I\CA �EHOAJ
Ɣ ��� �K>E=O �KNAHP
Ɣ ��� �JCNE@ �NnNO
Ɣ 5GKJKIE� �=PDE=O 5EREJ@ �J@NAOAJ
Ɣ �NB=NEJCO>=JG� KD=J �=J@Nn  �AOP>UAJ ��¡
Ɣ �NAJ=� �J@ANO 
QHHD=R  �AOP>UAJ ��¡
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mailto:martin.haarstad@ntnui.no
mailto:eirik.mortensbakke@ntnui.no
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¿�¼�¼» �A>

�=GOBNAIHACCAN��A>=JOR=NHEC �DKI=O��=QCAJ��A��=JCA

�

�UPP =R \NAP

�KI AJ QPRE@AHOA =R OUOPAIAP OKI >HA H=CAP QJ@AN @AP BKNNECA OPUNAP BKN \ H=CNA
L\IAH@EJCO=JP=HH L\ PNAJEJCAN� AN @AP E \N >HEPP O=PP O=IIAJ AP OUOPAI BKN \ QJ@ANOnGA
L\IAH@EJCOOP=PEOPEGG� �AJJA IQHECCFnN OnG E L\IAH@EJC� BEHPNANEJC L\ @=CAN KC AJ AJGAH
I\PA BKN \ B\ KRANOEGP KRAN DR= OH=CO nGPAN OKI D=N OG=LP AJC=OFAIAJP� �AJJA QPRE@AHOAJ
D=N PEH DAJOEGP \ R]NA AP DFAHLAIE@@AH BKN OLKNPOHEC =JOR=NHEC E LH=JHACCEJCOB=OAJ =R
PNAJEJCAJA�

�EH �5��PA=IOLNEJPAJ >HA @AP H=CAP AP OUOPAI OKI KNC=JEOANPA =HP =R H=CQPP=G� DA=P KC
LKAJCCERJEJC IA@ DAJOEGP KI \ CFnNA OP=BAPPAJ O\ OLAJJAJ@A OKIIQHEC� O=IPE@EC OKI
@AP KCO\ >HA AJ B=EN LKAJCBKN@AHEJC�


AJANAHP

�\ =J>AB=HEJC BN= BFKN\NAPO OPUNAP� >HA @AP KLLJARJP AJ �A>�GKIEPA� �AJJA GKIEPAAJ D=N
R]NP RAHHUGGAP >\@A E QPREGHEJCOB=OAJ =R L\IAH@EJCOOP=PEOPEGG�OUOPAIAP KC J\N JAPPOE@AJ
D=N KLLHAR@ LNK>HAIAN KC R]NP JA@A�

	HANA =R OE@AJA L\ JAPPOE@AJ D=N B\PP REOQAHHA BKN>A@NEJCAN KC >HEPP KIOPNQGPQNANP� �APPA
=J>AB=HAO =P @AP BKNPOAPPAO IA@� @= BHANA =R OE@AJA D=N >ADKR BKN HEPP BKN>A@NEJC�

�DNKJKPN=?G

�PPAN EJJGFnLAP =R �DNKJKPN=?G�OUOPAIAP >HA @AP APPAN DRANP =R@AGGAP BAEH L\ @AJ AJA
>KGOAJ� �KGOAJ BQJCANPA PEHOUJAH=PAJ@A EGGA� IAJ @AP REOPA OAC =P ����EIEJC D=@@A H=CP
EJJ BAEH ����=@NAOOA E OUOPAIAJA @ANAO� �HHA ¿ >KGOAJA BQJCANAN J\�

�AP BKNAOH\O =P JAOPA \NO OPUNA GFnLAN EJJ KLL>AR=NEJCO>KGOAN PEH PE@P=GANQPOPUNAP� BKN \
OnNCA BKN OEGGAN H=CNEJC KC PN=JOLKNP� �EOOA >nN =JCERAHEC R]NA =R IAP=HH� �APPA D=N >HEPP
H=CP EJJ E BKNOH=C PEH >Q@OFAPP BKN ½»½¿�
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