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� LCRLP �f:-EF] 8:gJELCJE�
 FK LB FBCDELICFHD KJTCrLED K� KCDN TJE BQN DEFILRIJNVQCLCFJBK LBM GELVUFIK ? Z K CUD BLN D KQGGDKCK � � LCRLP FK DKVDIFLRR� MDSKFGBDM TJE N LCEF] IJNVQCLCFJBK � KJRHFBG K�KCDN K JT RFBDLE D^QLCFJBK � IJNVQCFBGDFGDBHLRQDK LBM DFGDBHDICJEK � TLICJEFBG N LCEFIDK � LBM KJ TJECU ? �B LMMFCFJB � FCULK L HLEFDC� JT GELVUFILR ILVLPFRFC FDK � LBM ILB PD D]CDBMDM CUEJQGU VEJGELN KrEFCCDB FB FCK JrB VEJGELNN FBG RLBGQLGD ? � LB� KQIU VEJGELN K IJN D r FCU CUDK�KCDN O L BQNPDE JT CUDKD D]CDBM � LCRLP �K ILVLPFRFCFDK CJ BJBRFBDLE VEJPRDN K �KQIU LK CUD KJRQCFJB JT FBFCFLR HLRQD VEJPRDN K TJE JEMFBLE� MF�DEDBCFLR D^QLCFJBK ?

� LCRLP FK MDKFGBDM CJ KJRHD VEJPRDN K BQNDEFILRR�� CULC FK � FB �BFCDSVEDIFKFJBLEFCUN DCFI ? �UDEDTJED FC VEJMQIDK LVVEJ] FN LCD ELCUDE CULB D]LIC KJRQCFJBK �LBM KUJQRM BJC P D IJBTQ KDM r FCU L K�NPJRFI IJNVQCLCFJB K� KCDN �\h\
 KQIULK � LCUDN LCFIL JE � LVRD ? �C KUJQRM P D QBMDEKCJJM CULC CUFK MJDK BJC N L�D
� LCRLP PDCCDE JE rJEKD CULB LB \h\ O FC FK L CJJR MDKFGBDM TJE MF�DEDBC CLK� K LBMFK CUDEDTJED BJC MFEDICR� IJNVLELPRD ?

�B CUD TJRRJr FBG KDICFJBK � � GFHD LB FBCEJMQICFJB CJ KJN D JT CUD NJKC QKDSTQR TDLCQEDK JT � LCRLP ? � FBIRQMD V RDBC� JT D]LNVRDK O CUD P DKC rL� CJ RDLEBCJ QKD � LCRLP FK CJ EDLM CUFK rUFRD EQBBFBG � LCRLP � CE� FBG CUD D]LNVRDK LBMD]VDEFN DBCFBG ?
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�B CU FK KDICFJB � � rFRR GFHD L ^QFI� FBCEJMQICFJB CJ MD�BFBG BQNPDEK � HDICJEK LBMN LCEFIDK FB � LCRLP � VDETJEN FBG PLKFI IJNVQCLCFJBK r FCU CUDN � LBM IEDLCFBGKFNVRD GELVUK ? Z RR JT CUDKD CJVFIK r FRR P D EDHFKFCDM FB GEDLCDE MDVCU FB RLCDEKDICFJBK ?
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�UD PLKFI MLCL C�VD FB � LCRLP FK LB 7 SMFN DBKFJBLR LEEL� JT MJQPRD VEDIFKFJBBQNPDEK ? � LCRLP i MF�DEK TEJN DLERFDE HDEKFJBK JT � LCRLP FB CULC JCUDE MLCLC�VDK LED KQVVJECDM �LRKJ FB CUD TLIC CULC GDBDELR � NQRCFSMFN DBKFJBLR LEEL� KLED KQVVJECDM O FB DLERFDE HDEKFJBK � DHDE� HLEFLP RD rLK L CrJSMFN DBKFJBLR LEEL�
�NLCEF] 
 � rFCU JBDSMFNDBKFJBLR LEEL� K �HDICJEK
 LBM aDEJSMFN DBKFJBLR LEEL� K
�KILRLEK
 LK KV DIFLR ILKDK
 ? �UD BDr MLCL C�VDK FBIRQMD KCEQICQEDK �NQIU RF�DKCEQICQEDK FB CUD h VEJGELNN FBG RLBGQLGD8 MLCL HLRQDK LED KCJEDM FB BLN DM
�DRMK
 � IRLKKDK � LBM 9IDRR LEEL�K: � rUFIU LED LEEL� K JT VJKKFPR� MF�DEDBC MLCL
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C�VDK �TJE D]LNVRD � L JBDSMFN DBKFJBLR LEEL� rUJKD � EKC DBCE� FK L KILRLE � KDIJBMDBCE� L KCEFBG � CUFEM DBCE� L HDICJE
 ? � NJKCR� MFKIQKK CUD PLKFI TDLCQEDK QKFBG
7 SMFN DBKFJBLR LEEL� K � PQC � PEFD�� MFKIQKK CUD JCUDE MLCL C�VDK RLCDE FB CUDVLVDE ?

�UD TJRRJr FBG IJNNLBMK KUJr UJr CJ DBCDE BQNPDEK � HDICJEK LBM N LCEFIDK �LBM LKKFGB CUDN CJ HLEFLPRDK ��� FK CUD � LCRLP VEJNVC JB N� IJNVQCDE O FC N L�PD MF�DEDBC r FCU MF�DEDBC IJNVQCDEK JE MF�DEDBC HDEKFJBK JT � LCRLP ? � LN QKFBGHDEKFJB i ?> ?b ?Yb�c ? �B N� �BF] rJE�KCLCFJB � � KCLEC � LCRLP P� C�VFBG N LCRLPLC CUD �BF] VEJNVC ?
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�JCFID CULC CUD EJr K JT L N LCEF] LED KDVLELCDM P� KDN FIJRJBK � rUFRD CUD DBCEFDKJB L EJr LED KDVLELCDM P� KVLIDK �JE IJNNLK
 ?Z QKDTQ R IJNNLBM FK 9rUJK: � rUFIU MFKVRL� K CUD BLN DK JT LRR MD�BDM HLEFSLP RDK LBM CUDFE C�VDK �
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�JCD CULC DLIU JT CUDKD CUEDD HLEFLPRDK FK LB LEEL� O CUD 9KULVD: JT CUD LEEL�MDCDEN FBDK FCK D]LIC C�VD ? �UD KILRLE � FK L @ * @ LEEL�� CUD HDICJE � FK L Y * @LEEL�� LBM � FK L Y * Y LEEL� �KDD CUD 9KFaD: DBCE� TJE DLIU HLEFLPRD 
 ?
�BD rL� CJ DBCDE L 7 SMFN DBKFJBLR LEEL� �7 + >
 FK CJ IJBILCDBLCD CrJ JENJED �7 , @
SMFN DBKFJBLR LEEL� K Q KFBG CUD -� IJNNLBM ? .JE D]LNVRD � CUDTJRRJr FBG IJNNLBM IJBILCDBLCDK CrJ Y * > LEEL� K CJ IEDLCD L Y * > * > LEEL� �
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�JCD CULC CUD LEGQN DBC 9Y: FB CUD -� IJNNLBM FBMFILCDK CULC CUD IJBILCDBLSCFJB FK CJ JIIQE LRJBG CUD CUFEM MFN DBKFJB ? �T � LBM � rDED � * � * 7 LEEL� K �CUD IJNNLBM
�� -� /
 0� 0� 2
rJQRM IEDLCD L � * � * 7 * > LEEL� �CE� FC �
 ?

� LCRLP LRRJr K LEEL� K CJ ULHD IJNVRD] DBCEFDK ? �UD IJNVRD] QBFC � � 	, @FK EDVEDKDBCDM P� DFCUDE JT CUD PQFRCSFB HLEFLP RDK � JE 
 �
�� ��& /� �2
�( � �

� 
 � ������
�UFK D]LNVRD KUJr K UJr IJNVRD] BQNPDEK LED MFKV RL�DM FB � LCRLP O FC LRKJ KUJr KCULC CUD K^QLED EJJC TQBICFJB FK L PQFRCSFB TDLCQED ?

�UD EDKQ RC JT CUD RLKC ILRIQRLCFJB BJC LKKFGBDM CJ L HLEFLPRD FK LQCJN LCFILRR�LKKFGBDM CJ CUD HLEFLPRD �( � � rUFIU ILB CUDB PD QKDM LK LB� JCUDE HLEFLPRD FBKQPKD^QDBC IJNVQCLCFJBK ? �DED FK LB D]LNVRD �
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ZPJHD � VJFBCDM JQC CULC CUD K^QLED EJJC TQBICFJB FK PQFRCSFB O JCUDE IJNNJBKIFDBCF�I TQBICFJBK � KQIU LK KFBD � IJKFBD � CLBGDBC � D]VJBDBCFLR � LBM RJGLEFCUN LEDLRKJ VEDSMD�BDM ? .JE D]LNVRD �
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�CUDE DRDN DBCLE� TQBICFJBK � KQIU LK U�VDEPJRFI LBM FBHDEKD CEFGJBJN DCEFI TQBISCFJBK � LED LRKJ MD�BDM ?ZC CUFK VJFBC � ELCUDE CULB VEJHFMFBG L IJNVEDUDBKFHD RFKC JT TQBICFJBK LHLFRSLP RD FB � LCRLP � � rLBC CJ D]VRLFB UJr CJ GDC CUFK FBTJENLCFJB TEJN � LCRLP FCKDRT ?ZB D]CDBKFHD JB RFBD UDRV K�KCDN ILB PD LIIDKKDM P� IJNNLBMK JT CUD TJEN ��"�
�-��� �(#�(�� �� ? .JE D]LNVRD �
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Z GJJM VRLID CJ KCLEC FK r FCU CUD IJNNLBM ��"� ��"� � rUFIU D]VRLFBK UJrCUD UDRV K� KCDN K rJE� K � LK rDRR LK KJN D EDRLCDM IJNNLBMK ? ��VFBG ��"� P�FCKDRT VEJMQIDK L RFKC JT CJVFIK TJE rUFIU UDRV FK LHLFRLPRD O RJJ� FBG LC CUFK RFKCrD �BM CUD DBCE� 9DRTQB8 DRDN DBCLE� NLCU TQBICFJBK ?: ��VFBG ��"� �"�$(VEJMQIDK L RFKC JT CUD N LCU TQBICFJBK LHLFRLPRD ? �D KDD � TJE D]LNVRD � CULC CUDFBHDEKD CLBGDBC TQBICFJB �JE LEICLBGDBC 
 FK ILRRDM � �( �
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�C FK JTCDB QKDTQR � rUDB DBCDEFBG L N LCEF] � CJ KQVVEDKK CUD MFKVRL� O CU FK FK MJBDP� DBMFBG CUD RFBD r FCU L KDN FIJRJB �KDD CUD � EKC D]LNVRD FB CUD BD]C KDICFJB 
 ?
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�UD IJNNLBM � �&� ILB PD QKDM CJ ILQKD � LCRLP CJ MFKVRL� JBR� JBD VLGD JTJQCVQC LC L CFN D ? ��VFBG � �&� �( ILQKDK � LCRLP CJ VLQKD P DCrDDB VLGDK JTJQCVQC TEJN KQPKD^QDBC IJNNLBMK O LK r FCU CUD �BF] 9NJED: IJNNLBM � L KVLIDIULELICDE CUDB LMHLBIDK CUD JQCVQC P� L VLGD � L ILEEFLGD EDCQEB LMHLBIDK CUDJQCVQC JBD RFBD � LBM CUD IULELICDE 9^: DBMK CUD JQCVQC ? �BID CUD IJNNLBM
� �&� �( FK FKKQDM � CU FK TDLCQED FK DBLPRDM QBCFR CUD IJNNLBM � �&� ��� FK G FHDB ?
� �� � %,65+
�UD KFNVRDKC GELVUK CJ IEDLCD LED VRJCK JT VJFBCK FB CUD ILECDKFLB VRLBD ? .JED]LNVRD �
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�UD EDKQRCFBG GELVU FK MFKV RL�DM FB . FGQED @? �JCFID CULC � P� MDTLQRC � � LCRLP
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. FGQED @ � Z KFNVRD � LCRLP GELVU
IJBBDICK CUD VJFBCK r FCU KCELFGUC RFBD KDGN DBCK ? ZB LRCDEBLCFHD FK CUD TJ RRJr FBG
�KDD . FGQED >
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. FGQED > � ZBJCUDE KFNVRD � LCRLP GELVU
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� LCRLP ILB VDETJEN CUD KCLBMLEM LEFCUN DCFI JV DELCFJBK JB N LCEFIDK � HDICJEK �LBM KILRLEK �CULC FK � JB >S � @S � LBM bSMFN DBKFJBLR LEEL� K
 � LMMFCFJB � KQPCELICFJB �LBM NQRCFVRFILCFJB ? �B LMMFCFJB � � LCRLP MD�BDK L BJCFJB JT N LCEF] MFHFKFJB LKrDRR LK 9HDICJEFaDM: JVDELCFJBK ? Z RR HDICJEFaDM JVDELCFJBK �CUDKD FBIRQMD LMMFSCFJB � KQPCELICFJB � LBM KILRLE NQRCFVRFILCFJB � LK D]VRLFBDM PDRJr 
 ILB PD LVVRFDMCJ 7 SMFN DBKFJBLR LEEL� K TJE LB� HLRQD JT 7 � PQC NQRCFVRFILCFJB LBM MFHFKFJB LEDEDKCEFICDM CJ N LCEFIDK LBM HDICJEK �7 � >
 ?
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�T � LBM � LED LEEL� K � CUDB � LCRLP ILB IJNVQCD �
� LBM ��� �� �� �� �	� 
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� LCEF] NQRCFVRFILCFJB FK LRKJ MD�BDM �
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�T � FK L K^QLED N LCEF] LBM � FK L VJKFCFHD FBCDGDE � CUDB � �� FK CUD VEJMQIC JT �TLICJEK JT � ?

�JrDHDE � BJ BJCFJB JT NQRCFVRFILCFJB FK MD�BDM TJE NQRCFSMFN DBKFJBLR LEEL� Kr FCU NJED CULB > MFN DBKFJBK �
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�� CUD KLN D CJ�DB � CUD D]VJBDBCFLCFJB JVDELCJE � FK JBR� MD�BDM TJE K^QLED>SMFN DBKFJBLR LEEL� K �NLCEFIDK
 ?
4 �d �4 5/8l 3,< 6:-.3m 9�1:-3/,; 1;3,< 6 :-.3m 03l 3;3/,
�T � FK L K^QLED � BJBKFBGQRLE N LCEF] � CUDB CUD KJRQCFJB JT CUD D^QLCFJB �� � �FK � � ���� ? � LCRLP FNVRDN DBCK CUFK JV DELCFJB r FCU CUD PLI� KRLKU JVDELCJE �
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��JCFID CUD QKD JT CUD PQFRCSFB TQBICFJB &�(# � rUFIU IEDLCDK L N LCEF] r FCU DBSCEFDK TEJN L QBFTJEN MFKCEFPQCFJB JB CUD FBCDEHLR �b � @
 ? \DD ��"� &�(# TJE N JEDMDCLFRK ?
 �UQK ��% FK �NLCUDN LCFILRR�
 D^QFHLRDBC CJ NQRCFVR� FBG � JB CUD RDTC P�
��� �UJrDHDE � � LCRLP MJDK �
� IJNVQCD CUD FBHDEKD N LCEF] O FBKCDLM FC KJRHDK CUDRFBDLE K� KCDN MFEDICR�
 ? � UDB QKDM r FCU L BJBK^QLED N LCEF] � CUD PLI�KRLKU JVSDELCJE KJRHDK CUD LVVEJVEFLCD K� KCDN FB CUD RDLKCSK^QLEDK KDBKD O KDD ��"� �"���TJE MDCLFRK ? � T IJQEKD � LK r FCU CUD JCUDE LEFCUN DCFI JVDELCJEK � CUD NLCEFIDK NQKCP D IJNVLCFPRD FB KFaD ? �UD MFHFKFJB JVDELCJE FK BJC MD�BDM TJE 7 SMFN DBKFJBLRLEEL�K r FCU 7 + > ?
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\DD ��"� "�)���-� TJE MDCLFRK ?Z HDICJE r FCU RFBDLER� KVLIDM DBCEFDK ILB PD EDGLEMDM LK MD�BFBG L JBDSMFN DBKFJBLR GEFM � rUFIU FK Q KDTQR TJE GELVUFBG TQBICFJBK ? �J IEDLCD L GELVU JT
� � 	 �� 
 �JE � CJ PD VEDIFKD � CJ GELVU VJFBCK JT CUD TJEN �� � 	 �� 

 LBM IJBBDICCUDN r FCU RFBD KDGN DBCK
 � JBD ILB IEDLCD L GEFM FB CUD HDICJE � LBM CUDB IEDLCDL HDICJE � rFCU CUD IJEEDKVJBMFBG TQBICFJB HLRQDK ?

�C FK DLK� CJ IEDLCD CUD BDDMDM HDICJEK CJ GELVU L PQFRCSFB TQBICFJB � KFBID
� LCRLP TQBICFJBK LED 
���
����� ? �UFK N DLBK CULC FT L PQFRCSFB TQBICFJB KQIU LKKFBD FK LVVRFDM CJ L LEEL�� CUD D�DIC FK CJ IEDLCD L BDr LEEL� JT CUD KLN D KFaDrUJKD DBCEFDK LED CUD TQBICFJB HLRQDK JT CUD DBCEFDK JT CUD JEFGFBLR LEEL�? .JED]LNVRD �KDD . FGQED Y
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� LCRLP LRKJ VEJHFMDK HDICJEFaDM LEFCUN DCFI JVDELCJEK � rUFIU LED CUD KLN D LKCUD JEMFBLE� JVDELCJEK � VEDIDMDM P� 9?: ? .JE D]LNVRD � CJ GELVU � � � � �@ � � � 
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�CUD GELVU FK BJC KUJrB 
 ? �UQK � ��� K^QLEDK DLIU IJNVJBDBC JT � � LBM � ���MFHFMDK DLIU IJNVJBDBC JT � P� CUD IJEEDKVJBMFBG IJNVJBDBC JT � ? ZMMFCFJB LBMKQPCELICFJB LED V DETJENDM IJNVJBDBCSr FKD P� MD�BFCFJB � KJ CUDED LED BJ 9?�:JE 9?S: JVDELCJEK ? �JCD CUD MF�DEDBID PDCrDDB � �� LBM � ��� ? �UD � EKC FK JBR�MD�BDM FT � FK L K^QLED N LCEF] � rUFRD CUD KDIJBM FK MD�BDM TJE LB� 7 SMFN DBKFJBLRLEEL� � ?
� �� �*.$ . &+)$22,"$*1+ )*..,"-+
ZB FNVJECLBC JV DELCJE FB � LCRLP FK CUD KFBGRD ^QJCD � rUFIU EDVEDKDBCK CUD �IJBS
�QGLCD 
 CELBKVJKD �
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�B CUD ELED DHDBC CULC CUD CELBKVJKD � ELCUDE CULB CUD IJB�QGLCD CELBKVJKD � FKBDDMDM � CUD 9��: JVDELCJE FK QKDM �
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�BJCD CULC � LBM �� LED D^QFHLRDBC TJE N LCEFIDK r FCU EDLR DBCEFDK
 ?
�UD TJRRJr FBG IJNNLBMK LED TED^QDBCR� QKDTQ R O N JED FBTJEN LCFJB ILB PDJPCLFBDM TEJN CUD JBSRFBD UDRV K� KCDN ?

�.9:-3,< 6:-.329;
� ��&�� /� 0( 2 IEDLCDK LB � * 7 NLCEF] JT aDEJK O
� �(�� /� 0( 2 IEDLCDK LB � * 7 NLCEF] JT JBDK O
� ��� /( 2 IEDLCDK CUD 7 * 7 FMDBCFC� NLCEF] O
� # ��) /� 2 �LKKQN FBG � FK LB BSHDICJE
 IEDLCDK LB 7 *7 MFLGJBLR N LCEF] r FCU
� JB CUD MFLGJBLR ?

�UD IJNNLBMK ��&�� LBM �(�� ILB PD GFHDB LB� BQNPDE JT FBCDGDE LEGQN DBCK Or FCU � LEGQNDBCK � CUD� DLIU IEDLCD L � SMFN DBKFJBLR LEEL� JT CUD FBMFILCDM KFaD ?
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�
��&� � -����- KQVVEDKKDK D]CEL RFBD TDDMK �LRR JT CUD JQCVQC FB CU FKVLVDE FK FB IJNVLIC TJEN LC 
 ?

� �"�%�" /�� & �() �2 0 �"�%�" /�� & �() �2 RLPDR CUD UJEFaJBCLR LBM HDECFILRL]DK � EDKV DICFHDR�� FB CUD IQEEDBC VRJC O
�  � "� /�� & �() �2 LMM L CFCRD CJ CUD IQEEDBC VRJC O
� �� �� /�� % - #� 2 IULBGD CUD r FBMJr JB CUD IQEEDBC GELVU CJ � � � �

� � � � � � � O
� )& �# LMMK L EDICLBGQRLE GEFM CJ CUD IQEEDBC VRJC O
� ��"# �( TEDDaDK CUD IQEEDBC V RJC KJ CULC KQPKD^QDBC GELVUK r FRR P D MFKSV RL�DM r FCU CUD IQEEDBC O
� ��"# ��� EDRDLKDK CUD IQEEDBC VRJC O CUD BD]C VRJC r FRR DELKD CUD IQEEDBCP DTJED MFKVRL� FBG O
� �$%�"� VQCK NQRCFVRD VRJCK FB JBD GELVUFIK r FBMJr ?

f 3;2988:,9/1;
� � �� /� 2 EDCQEBK CUD RLEGDKC DBCE� JT ] � FT ] FK L HDICJE O KDD ��"� � �� TJECUD EDKQRC rUDB � FK L � SMFN DBKFJBLR LEEL� O
� � �( /� 2 LBLRJGJQK CJ � �� O
� �% � /� 2 EDCQEBK LB LEEL� JT CUD KLND KFaD LK � rUJKD DBCEFDK LED CUD N LGSB FCQMDK JT CUD DBCEFDK JT � O
� ���� /� 2 EDCQEBK L @ * � HDICJE r FCU CUD BQNPDE JT EJr K � IJRQNBK � DCI ? JTCUD � SMFN DBKFJBLR LEEL� � O
� "�() � /� 2 EDCQEBK CUD 9RDBGCU: JT CUD LEEL�� F ?D ? � �� /���� /� 22 ?
� ���� �(�� � KLHDK CUD IQEEDBC HLEFLP RDK CJ CUD � RD BLN DM TBLN D ?N LC O
� "��# �(�� � RJLM CUD HLEFLPRDK TEJN CUD � RD BLN DM TBLN D ?N LC O
� �$ � D] FCK � LCRLP

� � �%����� 
&� 
& � �' ���
�UD ILVLPFRFC FDK JT � LCRLP ILB PD D]CDBMDM CUEJQGU VEJGELN K rEFCCDB FB FCK JrBVEJGELNN FBG RLBGQLGD ? �C VEJHFMDK CUD KCLBMLEM IJBKCEQICK � KQIU LK RJJVK LBMIJBMFCFJBLRK O CUDKD IJBKCEQICK ILB PD QKDM FBCDELICFHDR� CJ EDMQID CUD CDMFQN JTEDV DCFCFHD CLK� K � JE IJRRDICDM FB VEJGELN K KCJEDM FB 9NS� RDK: �BJCUFBG NJED CULBL CD]C � RD r FCU D]CDBKFJB 9?N :
 ? � rFRR � EKC MFKIQKK CUD VEJGELNN FBG N DIULBFKN KLBM CUDB D]VRLFB UJr CJ rEFCD VEJGELN K ?
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 � LBM
�� �BJC D^QLR
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� LCRLP VEJHFMDK CrJ C�VDK JT RJJVK � L TJESRJJV �IJNVLELPRD CJ L .JECELBMJSRJJV JE L h TJESRJJV 
 LBM L rUFRDSRJJV ? Z TJESRJJV EDVDLCK CUD KCLCDN DBCK FBCUD RJJV LK CUD RJJV FBMD] CL�DK JB CUD HLRQDK FB L GFHDB EJr HDICJE �
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��JCD CUD QKD JT CUD PQFRCSFB TQBICFJB # ��� � rUFIU KFNVR� MFKVRL� K FCK LEGQNDBC ?
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�UD rUFRDSRJJV EDVDLCK LK RJBG LK CUD GFHDB D]VE FK CEQD �BJBaDEJ 
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Z KIEFVC FK KFNVR� L IJRRDICFJB JT � LCRLP IJNNLBMK FB LB NS� RD �L CD]C � RDrUJKD BLN D DBMK FB CUD D]CDBKFJB 9?N :
 ? �VJB C�VFBG CUD BLN D JT CUD � RD
�rFCUJQC CUD D]CDBKFJB 
 � CUJKD IJNNLBMK LED D]DIQCDM LK FT CUD� ULM PDDBDBCDEDM LC CUD �D�PJLEM ? �UD N S� RD NQKC P D RJ ILCDM FB JBD JT CUD MFEDICJEFDKFB rUFIU � LCRLP LQCJN LCFILRR� RJJ� K TJE N S� RDK O L RFKC JT CUDKD MFEDICJEFDK ILBPD JPCLFBDM P� CUD IJNNLBM �� � ? �\DD ��"� �� � CJ RDLEB UJr CJ LMM LMFEDICJE� CJ CUFK RFKC ?
 �BD JT CUD MFEDICJEFDK FB rUFIU � LCRLP LRrL�K RJJ� K FKCUD ������� �
�� ��� ������
�� O CUD IJNNLBM -# FMDBCF�DK CUD IQEEDBC rJE� FBGMFEDICJE�� LBM -# (��#�& IULBGDK CUD rJE� FBG MFEDICJE� CJ (��# �& ?

.JE D]LNVRD � KQVVJKD CULC VRJCKFB ?N IJBCLFBK CUD RFBDK
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. FGQED c � A�DIC JT LB N S� RD
Z K CUFK D]LNVRD KUJr K � CUD IJNNLBMK FB CUD KIEFVC ILB EDTDE CJ CUD HLEFLPRDKLREDLM� MD�BDM FB � LCRLP � rUFIU LED KLFM CJ P D FB CUD GRJPLR rJE� KVLID �BJCFIDCUD EDTDEDBID CJ � LBM � FB VRJCKFB ?N 
 ? Z K � NDBCFJBDM LPJHD � CUD IJNNLBMK FBCUD KIEFVC LED D]DIQCDM D]LICR� LK FT CUD� ULM PDDB C�VDM LC CUD �D�PJLEM ?
� QIU NJED VJrDETQR CULB KIEFVCK LED TQBICFJBK � rUFIU LRRJr CUD QKDE CJIEDLCD BDr � LCRLP IJNNLBMK ? Z TQBICFJB FK MD�BDM FB LB NS� RD CULC P DGFBKr FCU L RFBD JT CUD TJ RRJr FBG TJEN �
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�UD EDKC JT CUD NS� RD IJBKFKCK JT JEMFBLE� � LCRLP IJNNLBMK IJNVQCFBG CUDHLRQDK JT CUD JQCVQCK LBM VDETJEN FBG JCUDE MDKFEDM LICFJBK ? �C FK FNVJECLBC CJBJCD CULC rUDB L TQBICFJB FK FBHJ�DM � � LCRLP IEDLCDK L RJ ILR rJE�KVLID ? �UDIJNNLBMK FB CUD TQBICFJB ILBBJC EDTDE CJ HLEFLPRDK TEJN CUD GRJPLR �FBCDELICFHD 
rJE�KVLID QBRDKK CUD� LED VLKKDM LK FBVQCK ? �� CUD KLND CJ�DB � HLEFLPRDK IEDLCDM
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LK CUD TQBICFJB D]DIQCDK LED DELKDM rUDB CUD D]DIQCFJB JT CUD TQBICFJB DBMK �QBRDKK CUD� LED VLKKDM PLI� LK JQCVQCK ?
�DED FK L KFNVRD D]LNVRD JT L TQBICFJB O FC IJNVQCDK CUD TQBICFJB 	 �� 
 �

��7 �� � 
 ? �UD TJRRJr FBG IJNNLBMK KUJQRM PD KCJEDM FB CUD � RD �-( �� �CUD BLNDJT CUD TQBICFJB r FCUFB � LCRLP FK CUD BLN D JT CUD N S� RD � rFCUJQC CUD D]CDBKFJB 
 �
�$( - ��( � � �-( /� 2
� � ��( /� ���2 	
��JCD CULC � QKDM CUD HDICJEFaDM JVDELCJE �� KJ CULC CUD TQBICFJB �-( FK LRKJHDICJEFaDM ?
 � FCU CU FK TQBICFJB MD�BDM � � ILB BJr QKD �-( �QKC LK CUD PQFRCSFBTQBICFJB ��( �
�� � � /�� � 3��� �� ��� 3� �2 �	
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�UD GELVU FK KUJrB FB . FGQED i ? �JCFID UJr �"� ILB PD QKDM CJ GELVU CrJ �JENJED
 TQBICFJBK CJGDCUDE ? �UD IJNVQCDE r FRR M FKVRL� CUD IQEHDK r FCU MF�DEDBCRFBD C�VDK8 MF�DEDBC IJRJEK JB L IJRJE NJBFCJE � JE MF�DEDBC KC� RDK �D ?G ? KJRFMHDEKQK MLKUDM 
 JB L PRLI�SLBMSrUFCD NJBFCJE ? \DD ��"� �"� TJE N JED FBTJEN LSCFJB ? �JCD LRKJ CUD QKD JT CUD )& �# IJNNLBM CJ KQVDEFNVJKD L ILECDKFLB GEFMJB CUD GELVU ?
� �� � "*"#%&( &, 2 $�,.62$
�JCFID TEJN . FGQED i CULC 	 �� 
 � ��7 �� � 
 ULK L EJJC PDCrDDB @ LBM > �JT IJQEKD �CU FK EJJC FK � � 	� � PQC rD TDFGB FGBJELBID TJE L NJNDBC 
 ? Z GDBDELR LRGJEFCUNTJE BJBRFBDLE EJJCS�BMFBG FK CUD N DCUJM JT PFKDICFJB � rUFIU CL�DK L TQBICFJB LBMLB FBCDEHLR JB rUFIU TQBICFJB IULBGDK KFGB � LBM EDVDLCDMR� PFKDICK CUD FBCDEHLRQBCFR CUD EJJC FK CELVVDM FB L HDE� KN LRR FBCDEHLR ?Z TQBICFJB FNVRDN DBCFBG CUD N DCUJM JT PFKDICFJB FRRQKCELCDK NLB� JT CUDFNVJECLBC CDIUBF^QDK JT VEJGELNN FBG FB � LCRLP ? �UD � EKC FNVJECLBC CDIUBF^QD �rFCUJQC rUFIU L QKDTQ R PFKDICFJB EJQCFBD ILBBJC P D rEFCCDB � FK CUD LPFRFC� CJ VLKKCUD BLND JT JBD TQBICFJB CJ LBJCUDE TQBICFJB ? �B CUFK ILKD � % ���- BDDMK CJ �BJrCUD BLN D JT CUD TQBICFJB rUJKD EJJC FC FK CJ �BM ? �UFK BLN D ILB PD VLKKDMLK L KCEFBG �CUD LRCDEBLCFHD FK CJ 9ULEMSIJMD: CUD BLN D FB % ���- �� � rUFIUN DLBK CULC DLIU CFN D JBD rLBCK CJ QKD % ���- rFCU L MF�DEDBC TQBICFJB � CUD � RD
% ���- �� NQKC P D NJMF�DM ? �UFK KC� RD JT VEJGELNN FBG FK CJ P D LHJFMDM ?
 ?

�UD PQFRCSFB TQBICFJB ����" FK BDDMDM CJ DHLRQLCD L TQBICFJB rUJKD BLN D FK
�BJrB �LK L KCEFBG 
 ? �UQK � FBCDELICFHDR�
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�( � �

�� �����

@[



−4 −3 −2 −1 0 1 2 3 4
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

. FGQED i � �rJ IQEHDK GELVUDM CJGDCUDE

LBM
�� ����" /��-( �0�2
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LED D^QFHLRDBC �BJCFID CULC KFBGRD ^QJCDK LED QKDM CJ MDRFN FC L KCEFBG 
 ? Z HLEFLPRDILB LRKJ PD LKKFGBDM CUD HLRQD JT L KCEFBG �
�� � & � ��-( �
� & �
�
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\DD ��"� � & �() � TJE FBTJEN LCFJB JB UJr � LCRLP ULBMRDK KCEFBGK ?

�UD TJRRJr FBG � LCRLP VEJGELN QKDK CUD KCEFBG TLIFRFC� CJ VLKK CUD BLN D JT LTQBICFJB CJ % ���- ? Z � KFGB FBMFILCDK CULC CUD EDKC JT CUD RFBD FK L IJNNDBC ?
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