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SQ/ÿFQp�Mő

_�/ #v+? TQ/ÿFQp�H KûKm p2/Qm+őKm AM;X oH�/BKő`m "`/FQpB- S?X.X x� pÿ+Mû TǼB@
TQKőMFv F Kû T`�+B � i`TÿHBpQbiX .�H2 #v+? +?iÿH TQ/ÿFQp�i T�Mm AM;X hQK�ȒB Ì2M@
bFûKm- S?X.X x� TQKQ+ TǼB FQKmMBF�+B b2 bTQH2ÍMQbiő .QQb�M "Q#+�i 1J1� bX`XQX
� x� bTQHmT`�+B M� T`QD2FimX h�Fû #v+? `�/ Q+2MBH Q+?Qim � TǼőpÿiBpQbi x�Kÿbi@
M�M+ɩ bTQH2ÍMQbiB .QQb�M "Q#+�i 1J1� bX`XQX TǼB bTQHmT`�+B � TQbFviQp�Mő p2ȒF2`û
TQKQ+B- x2DKûM� T�Mm AM;X �H2ȒB EQȒȣ�FQpB x� FQMbi`mFiBpMő p2/2Mő T`QD2FimX a�@
KQxǼ2DKÿ /ÿFmDB Kû TǼői2HFvMB x� TǼ2i`TÿMő Kû M2xQ/TQpÿ/Mû Í�bQpû Q`;�MBx�+2 p
T`ɩ#ÿ?m Tb�Mő iûiQ T`�+2 � Kû `Q/BMÿ x� Q/#Q`Mû TǼBTQKőMFvX

C�Fm# >QHőF



L�x2p T`�+2,
oɷ#ÿ` � BKTH2K2Mi�+2 BM7Q`K�ÍMő?Q bvbiûKm /Q bTQH2ÍMQbiB

�miQ`, C�Fm# >QHőF
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.`m? T`�+2, "�F�H�ǼbF� T`�+2

o2/Qm+ő T`�+2, AM;X oH�/BKő` "`/2F- S?X.X
ȸbi�p Ǽőx2Mő � 2FQMQKBFv TQ/MBFm- 6�FmHi� bi`QDMő- Ì2bFû pvbQFû
mÍ2Mő i2+?MB+Fû p S`�x2

EQMxmHi�Mi, Ĝ

�#bi`�Fi, �M�Hɷx� bi�p�Dő+ő?Q bvbiûKm- pɷ#ÿ` � BKTH2K2Mi�+2 MQpû?Q Ǽ2Ȓ2Mő M�
i2biQp�+őK TQHv;QMm bi`QDMő bTQH2ÍMQbiB .QQb�M "Q#+�i 1J1� bX`XQXX aQmÍ�biő T`�+2
D2 x?Q/MQ+2Mő BKTH2K2Mi�+2 bvbiûKm � M�p`? D2?Q /�HȒő?Q `QxpQD2X
EHőÍQp� bHQp�, avbiûK- oɷ#ÿ` bvbiûKm- AKTH2K2Mi�+2- aT2+B}F�+2- oɷpQD

hBiH2,
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�mi?Q`, C�Fm# >QHőF

�#bi`�+i, h?2 K�BM �BK Q7 i?2 #�+?2HQ` i?2bBb Bb i?2 �M�HvbBb Q7 i?2 +m``2Mi bvbi2K
BM i?2 +QKT�Mv �M/ +?QB+2 Q7 i?2 M2r QM2 rBi? bm#b2[m2Mi BKTH2K2Mi�iBQM �i �
T`QpBM; ;`QmM/ Q7 .QQb�M "Q#+�i 1J1� bX`XQX +QKT�MvX �bb2bbK2Mi Q7 bvbi2KǶb
BKTH2K2Mi�iBQM �M/ Bib TQbbB#H2 7mim`2 /2p2HQTK2Mi �`2 �HbQ T�`i Q7 i?2 i?2bBbX
E2v rQ`/b, avbi2K- avbi2K +?QB+2- AKTH2K2Mi�iBQM- aT2+B}+�iBQM-

.2p2HQTK2Mi
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ȸpQ/ 3

R h2`KBMQHQ;B2 N

k SǼőMQbv � `BxBF� TQǼőx2Mő bvbiûKm Rk
kXR SǼőMQbv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rj
kXk _BxBF� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8

j aT2+B}F�+2 � TQʈ�/�pFv M� BM7Q`K�ÍMő bvbiûK Rd
jXR SQʈ�/�pFv M� bvbiûK X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd
jXk ʇBpQiMő +vFHmb bvbiûKm X X X X X X X X X X X X X X X X X X X X X X X X X R3

9 .Q/�p�i2H bvbiûKm RN
9XR oH�biMő pɷpQD X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RN
9Xk 1ti2`Mő pɷpQD X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
9Xj >QiQpɷ T`Q/mFi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
9X9 6BM�M+Qp�Mő bvbiûKm X X X X X X X X X X X X X X X X X X X X X X X X X X X ky

8 �M�Hɷx� bQmÍ�bMû bBim�+2 kk
8XR SǼ2/bi�p2Mő bTQH2ÍMQbiB X X X X X X X X X X X X X X X X X X X X X X X X X X kk

8XRXR S`Q}H bTQH2ÍMQbiB X X X X X X X X X X X X X X X X X X X X X X X X X kk
8XRXk >BbiQ`B2 bTQH2ÍMQbiB X X X X X X X X X X X X X X X X X X X X X X X X kj
8XRXj GQF�HBi� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k8

8Xk ai�p TǼ2/ BKTH2K2Mi�+ő X X X X X X X X X X X X X X X X X X X X X X X X X k8
8Xj aqPh X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ke

e



e oɷ#ÿ` bvbiûKm k3
eXR �M�Hɷx� KQʈMQbiő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k3
eXk _Qx?Q/Mmiő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kN

d AKTH2K2Mi�+2 bvbiûKm jy
dXR aT2+B}F�+2 bvbiûKm X X X X X X X X X X X X X X X X X X X X X X X X X X X X jy
dXk AMbi�H�+2 >q � aq X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk
dXj h2biQp�Mő T`pMő p2`x2 X X X X X X X X X X X X X X X X X X X X X X X X X X X jj
dX9 h2biQp�Mő /`m?û p2`x2 X X X X X X X X X X X X X X X X X X X X X X X X X X j9
dX8 ȑFQH2Mő T2`bQM�Hm X X X X X X X X X X X X X X X X X X X X X X X X X X X X X je
dXe SQ/TQ`� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X je

3 w?Q/MQ+2Mő BKTH2K2Mi�+2 j3
3XR JÿǼ2Mő 272FiBpBiv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
3Xk a`QpM�Mő bvbiûKɩ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN
3Xj oBx2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN

3XjXR 6�x2 k X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
3XjXk 6�x2 j X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y

w�pÿ` 9R

GBi2`�im`� 9k

SǼőHQ?v 9j

� oɷF�x T`�+QpMőF� R 9j

" oɷF�x T`�+QpMőF� k 99
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ȸpQ/

*őH2K Kû #�F�H�ǼbFû T`�+2 D2 �M�Hɷx� bi�p�Dő+ő?Q Ǽ2Ȓ2Mő b#ÿ`m i2biQp�+ő+? /�i M�
i2biQp�+őK TQHv;QMm }`Kv .QQb�M "Q#+�i 1J1� bX`XQX L� x�FH�/ÿ iûiQ �M�Hɷxv
pvT`�+mD2K2 TQʈ�/�pFv M� MQpɷ � 272FiBpMÿDȒő bvbiûK- Fi2`ɷ #m/2 x�`Qp2ƚ bTHƚQ@
p�i MQpû 7mMFÍMő TQʈ�/�pFv- M�TǼőFH�/ #2x/`�iQpɷ b#ÿ` i2H2K2i`B+Fɷ+? � pBxm�HMő+?
BM7Q`K�+ő x T`�pÿ i2biQp�Mɷ+? bi`QDɩX

h2Q`2iB+F� Í�bi T`�+2 TǼ2/bi�pő x�FH�/Mő TQDKv p Mő Q#b�ʈ2Mû � ?vTQiûxm Ǽ2Ȓ2MőX
.�H2 i�Fû Q#D�bMő TQʈ�/�pFv M� BM7Q`K�ÍMő bvbiûK- D2?Q ʈBpQiMő +vFHmb � b�KQxǼ2DKÿ
TǼőMQbv � `BxBF�- b2 Fi2`ɷKB D2 iǼ2#� TǼB BKTH2K2Mi�+B MQpû?Q bvbiûKm TQÍői�iX

.`m?�- T`�FiB+F� Í�bi- Q#b�?M2 TǼ2/bi�p2Mő bTQH2ÍMQbiB .QQb�M "Q#+�i 1J1� bX`XQX-
pv`�#ÿDő+ő bKvF2K Ǽőx2Mû FQKT�FiMő #�;`v- � b�KQiMQm aqPh �M�Hɷxm bQmÍ�bMû?Q
bi�pmX S`Qp2/2 pɷ#ÿ`2K pv?QpmDő+ő+? p�`B�Mi pv#`�Mɷ+? M� x�FH�/ÿ b2bi�p2Mɷ+? TQ@
ʈ�/�pFɩ � T`Q+2b2K ȹbTÿȒMû BKTH2K2Mi�+2 pőiÿxMû p�`B�MivX

3



E�TBiQH� R

h2`KBMQHQ;B2

Ç AM7Q`K�ÍMő bvbiûK
SQD2K BM7Q`K�ÍMő bvbiûK K� KMQ?Q `ɩxMɷ+? /2}MB+X P#2+Mÿ D2D Hx2 TQTb�i
D�FQ bFmTBMm b2bi�p�Dő+ő x ?�`/r�`2- bQ7ir�`m- mʈBp�i2H2 � T`Q+2bɩ pvFQM�p�@
Mɷ+? x� ȹÍ2H2K b#ÿ`m � xT`�+Qp�Mő /�iX SǼ2bMÿDB D2D /2}MmD2 w/2MÿF JQHM�`,

ǲAM7Q`K�ÍMő bvbiûK D2 bQm#Q` HB/ő- i2+?MB+Fɷ+? T`QbiǼ2/Fɩ � K2iQ/ UT`Q;`�KɩV-
x�#2xT2ÍmDő+ő+? b#ÿ`- TǼ2MQb- xT`�+Qp�Mő- m+?Qp�Mő /�i- x� ȹÍ2H2K T`2x2Mi�+2
BM7Q`K�+ő T`Q TQiǼ2#v mʈBp�i2Hɩ ÍBMMɷ+? p bvbiûK2+? Ǽőx2MőXǳ(R)

o ȒB`ȒőK bKvbHm bHQp� D2D Hx2 �H2 TQTb�i D�FQ mbTQǼ�/�Mɷ +2H2F /�i /�Mɷ+? /Q
bQmpBbHQbiő- M2D2M x� TQKQ+B pɷTQÍ2iMő i2+?MBFvX

Ç .�i�
C2/M� b2 Q pvD�/Ǽ2Mő bFmi2ÍMQbiB bi�M/�`/BxQp�MɷK xTɩbQ#2K i�F- �#v #vHQ
KQʈMû D2 TǼ2M�Ȓ2i � xT`�+Qp�p�i TQÍői�Í2KX SǼőFH�/2K /�i p2 bi�M/�`/Mő
bi`mFimǼ2 D2 Q#`�x2F ÍB xpmFQp� biQT�X .�i� b2 mFH�/�Dő /Q `ɩxMɷ+? ivTɩ /�@
i�#�xő- K2xB Mÿʈ T�iǼő /�i�#�x2 TQÍői�ÍQpû- �H2 i�Fû iǼ2#� TǼ2MQbM� Kû/B�X C2
MmiMQ /Q/�i- ʈ2 /�i� M2DbQm 2FpBp�H2MiMő BM7Q`K�+őX L�QT�F- /�i� DbQm TQmx2
x/`QD2K- x2 Fi2`û?Q BM7Q`K�+2 pxMBF�X

Ç >�`/r�`2
>�`/r�`2 D2 7vxB+Fv 2tBbimDő+ő pv#�p2Mő pɷTQÍ2iMő i2+?MBFvX >�`/r�`2 F pɷ@

N



FQMm bpû 7mMF+2 QpȒ2K TQiǼ2#mD2 bQ7ir�`2- Fi2`ɷ Km TǼ2/�p� BMbi`mF+2 F ȹFQ@
MɩKX

Ç aQ7ir�`2
aQ7ir�`2 Kɩʈ2K2 /2}MQp�i D�FQ T`QiBFH�/ ?�`/r�`2X SǼ2/bi�pmD2- M� `Qx/őH Q/
?�`/r�`2- pB`im�HMő ?Q/MQim- /Q Fi2`û b2 x�TQÍői�p�Dő D�F /�i�- i�F bvbiûKQpɷ
� �THBF�ÍMő bQ7ir�`2X Jɩʈ2 b�KQbi�iMÿ x�DBȒȣQp�i +?Q/ ?�`/r�`2- M2#Q D2D Kɩʈ2
QpH�/�i mʈBp�i2HX

Ç avbiûKQp� BMi2;`�+2
avbiûKQpQm BMi2;`�+B Kɩʈ2K2 TQTb�i D�FQ T`Q+2b bTQDQp�Mő bm#bvbiûKɩ p D2@
/2M 7mM;mDő+ő +2H2FX *őH2K BMi2;`�+2 D2- �#v bTQHm D2/MQiHBpû bHQʈFv bvbiûKm
FQKmMBFQp�Hv +Q M2D272FiBpMÿDB � /H2 /�Mû?Q b+?ûK�imX C2/M� b2 Q Í�bi ʈB@
pQiMő?Q +vFHm bvbiûKm- F/v b2 D2/MQiHBpû 7mMF+BQM�HBiv � pvH2TȒ2Mő TǼB/�p�Dő
TQbimTMÿ � bi�`û x�MBF�DőX o x�DKm bvbiûKQpû BMi2;`�+2 D2 x�DBbiBi m/`ʈBi2HMɷ
`QxpQD bvbiûKmX

Ç lʈBp�i2H
lʈBp�i2H2 Kɩʈ2K2 TQTb�i D�FQ QbQ#m- TQmʈőp�Dő+ő BM7Q`K�ÍMő bvbiûK- Í�biQ #2x
D2?Q FQKTH2iMő i2+?MB+Fû xM�HQbiB TQiǼ2#Mû T`Q ȹTHMû TQ+?QT2Mő bvbiûKmX S`Q
TǼőbimT /Q bvbiûKm pvmʈőp� ixpX mʈBp�i2HbFû `Qx?`�Mő- TQKQ+ő Fi2`û?Q b2 Kɩʈ2
M�TǼőFH�/ B/2MiB}FQp�iX

Ç JB;`�+2
JB;`�+2 /�i D2 T`Q+2b TǼ2MQbm /�i K2xB /pÿK� bvbiûKvX C2/M� b2 Q FQKTH2iMő
TǼ2MQb /�i x D2/MQ?Q bvbiûKm /Q /`m?û?QX JB;`�+2 b2 T`Qp�/ő TǼB TǼ2+?Q/m x2
bi�`û?Q bvbiûKm M� MQpɷX

Ç AKTH2K2Mi�+2
P BKTH2K2Mi�+B KHmpőK2 D�FQ Q T`Q+2bm mbFmi2ÍƚQp�Mő i2Q`2iB+Fv bi�MQp2Mû?Q
T`QD2FimX a�KQiMû BKTH2K2Mi�+B TǼ2/+?�xő �M�Hɷx� x�/�Mő- TH�MQp�Mő TQbimTm
� QÍ2F�p�Mɷ+? pɷbH2/FɩX C�FQ +?v#� BKTH2K2Mi�+2 b2 /� /2}MQp�i M2b?Q/�
K2xB TǼ2/TQFH�/2K � bFmi2ÍMQbiőX

Ry



Ç L6*
L2�` }2H/ +QKKmMB+�iBQM D2 KQ/mH�`Mő i2+?MQHQ;B2 `�/BQpû #2x/`�iQpû FQ@
KmMBF�+2 K2xB 2H2Fi`QMB+FɷKB x�Ǽőx2MőKB M� p2HKB F`�iFQm px/�H2MQbi U/Q 9
+KV b TǼB#Hőʈ2MőK TǼőbi`QDɩX hmiQ �`+?Bi2Fim`m /2}MmD2 b�/� bi�M/�`/ɩ AaPX
aQmÍ�bMû � TǼ2/TQFH�/�Mû pvmʈBiő iûiQ i2+?MQHQ;B2 D2 TǼ2/2pȒőK p2 pɷKÿMÿ
FHőÍQpɷ+? /�i TǼB #2xFQMi�FiMő+? }M�MÍMő+? i`�Mb�F+ő+? � p2 xD2/MQ/mȒ2Mû
FQM};m`�+B bTQD2Mő `�/BQpɷ+? x�Ǽőx2MőX(3)

RR



E�TBiQH� k

SǼőMQbv � `BxBF� TQǼőx2Mő bvbiûKm

AKTH2K2Mi�+2 BM7Q`K�ÍMő?Q bvbiûKm /Q bTQH2ÍMQbiB b b2#Qm M2b2 TQxBiBp�- bi2DMÿ D�FQ
`BxBF� M2ȹbTÿ+?mX SǼőMQbmv DbQm bM�/MQ Q/?�/Mmi2HMû TǼB b2bi�pQp�Mő TQʈ�/�pFɩ M�
bvbiûK- `BxBF� KQ?Qm pxMBFMQmi p M2Í2F�Mɷ QF�KʈBF � xTɩbQ#Bi Í�bQpQm B }M�MÍMő
xi`�imX

aTQH2ÍMQbi BKTH2K2MimDő+ő MQpɷ bvbiûK Q/ 2ti2`Mő?Q /Q/�p�i2H2 Kɩʈ2 M�#ɷi /QDKm
TǼB pB/BMÿ KMQʈbipő TǼőMQbɩ- ʈ2 p2ȒF2`û T`Q#HûKv- Fi2`û b2 pvbFviMQm TǼB BKTH2K2M@
i�+B- pÍ�b pvǼ2Ȓő /Q/�p�i2HX J�M�;2K2Mi bTQH2ÍMQbiB b KQʈMɷKB T`Q#HûKv M2Kmbő
TQÍői�i p Í�bQpûK TH�Mm BKTH2K2Mi�+2 � BMi2;`�+2 MQpû?Q bvbiûKm � i�iQ �#b2M+2
Í�bQpɷ+? `2x2`p Kɩʈ2 D2/M�F xTɩbQ#Bi }M�MÍMő ȒFQ/m ÍB M2TǼőD2KMû M�Tÿiő K2xB
Q/#ÿ`�i2H2K � /Q/�p�i2H2K MQpû?Q bvbiûKmX h�FQpû D2/M�Mő Kɩʈ2K2 QxM�ÍBi KBMB@
K�HMÿ x� M2xQ/TQpÿ/MûX

C2 i2/v iǼ2#�- �#v Q#ÿ bi`�Mv DBʈ Q/ x�Í�iFm T`Q+2bm BKTH2K2Mi�+2 T`QD2pBHv x�D2K
Ǽ2ȒBi M2M�/�Hû T`Q#HûKvX L2x#viM� D2 iûʈ px�D2KM� FQKmMBF�+2 � �M;�ʈQp�MQbi K�@
M�;2K2Mim Q#Qm bTQH2ÍMQbiőX

Rk



kXR SǼőMQbv

C�FQ TǼőMQb BM7Q`K�ÍMő?Q bvbiûKm Kɩʈ2K2 QxM�ÍBi mʈBi2F x MÿD THvMQm+őX h2M D2
QpȒ2K m i�FQpɷ+? bvbiûKɩ Q#iőʈMÿ KÿǼBi2HMɷX o2HKB Í�biQ D2 M�TǼőFH�/ TQmʈőp�M�
K2iQ/� *"� U*Qbi@"2M2}i �M�HvbBbVX lF�x�i2H2 `Qx/ÿHmD2K2 /Q �H2bTQƚ ÍivǼ F�i2@
;Q`BőX

RX 6BM�MÍMő
6BM�MÍMő mF�x�i2H2 b2- M� `Qx/őH Q/ M2}M�MÍMő+?- mp�/ÿDő p KÿMQpɷ+? D2/MQi@
F�+?X oÿiȒBMQm b2 pvTQÍői�p�Dő p TH�MQp�+ő 7�xB BKTH2K2Mi�+2 T`Q x/ɩpQ/MÿMő
2FQMQKB+Fû pɷ?Q/MQbiB BMp2biB+2X J2xB iviQ mF�x�i2H2 T�iǼő M�bH2/mDő+ő
TQHQʈFv,

Ç �M�Hɷx� xBbFɩ � M�FH�/ɩ

Ç SǼ2/TQFH�/�Mɷ +�b?@~Qr

Ç .Q#� M�p`�iMQbiB BMp2biB+2 /Q bvbiûKm

kX L2}M�MÍMő
L2}M�MÍMő mF�x�i2H2 b2 pvD�/ǼmDő p DBMɷ+? 7vxBF�HMő+? D2/MQiF�+? M2ʈ KÿMQ@
pɷ+?X C�FQ D2DB+? TǼőFH�/ Kɩʈ2K2 mpûbi M�bH2/mDő+ő,

Ç wpɷȒ2Mő TQÍim x�F�x2F

Ç L�pɷȒ2Mő 272FiBpBiv T`�+QpMőFɩ

Ç L�`ɩbi bTQFQD2MQbiB M� T`�+QpBȒiB

Ç aMőʈ2Mő �/KBMBbi`�iBpMő+? +?v#

jX SǼőKû
SǼőKɷ mF�x�i2H xQ#`�xmD2 TǼőKɷ pxi�? b /Qb�ʈ2MɷK TǼőMQb2K BKTH2K2Mi�+2X
J2xB TǼőKû mF�x�i2H2 Kɩʈ2K2 x�Ǽ�/Bi iviQ,

Ç wpɷȒ2Mő 272FiBpBiv pvmʈBiő x/`QDɩ

Ç ȸbTQ`� `2ʈBDMő+? M�FH�/ɩ

Ç wpɷȒ2Mő T`Q/mFiBpBiv T`�+2

Rj



Ç w`v+?H2Mő FQKmMBF�+2

Ç wF`�+2Mő H?ɩi M� T`QD2Fi2+?

9X L2TǼőKû
S`Q M2TǼőKû mF�x�i2H2 D2 iǼ2#� bi�MQpBi x�bimTMû mF�x�i2H2 T`Q pvD�/Ǽ2Mő ?Q/@
MQivX lp2/2K2 TǼőFH�/v,

Ç oMÿDȒő /QD2K bTQH2ÍMQbiB

Ç wőbF�Mő FMQr@?Qr

Ç wH2TȒ2Mő TQbi�p2Mő M� i`?m � FQMFm`2M+2b+?QTMQbiB

o2/2Mő i2biQp�+ő?Q TQHv;QMm "Q#+�im- TQ mp�ʈ2Mő bi�p�Dő+ő bBim�+2 b?`QK�ʈåQp�Mő
/�i � bT2+B}F�+B TH�MQp�Mû?Q bvbiûKm- bi�MQpBHQ MÿFQHBF ?H�pMő+? QÍ2F�p�Mɷ+? TǼB@
MQbɩ BKTH2K2Mi�+2 MQpû?Q bvbiûKmX

Ç SǼ2?H2/MÿDȒő Ǽőx2Mő x/`QDɩ
SH�MQp�Mɷ bvbiûK #m/2 bH2/Qp�i Í�bQpû x/`QD2 D2/MQiHBpɷ+? x�KÿbiM�M+ɩ �
TǼ2?H2/Mÿ xQ#`�xQp�i D2DB+? pvmʈBiőX L� x�FH�/ÿ iÿ+?iQ bi�iBbiBF #m/2 K�M�;2@
K2Mi mT`�pQp�i pvmʈBiő x/`QDɩ T`Q pÿiȒő 272FiBpBim +?Q/m TQHv;QMmX

Ç "2xT2Íő BM7Q`K�+ő
avbiûK #m/2 pvmʈőp�i `ɩxMû TǼőbimTQpû `QH2 T`Q mʈBp�i2H2- +Qʈ mKQʈMő bF`ɷi
/ɩH2ʈBiû BM7Q`K�+2 TǼ2/ M2TQpQH�MɷKB x�KÿbiM�M+B- Fi2Ǽő #v iviQ BM7Q`K�+2
KQ?HB pvMûbi KBKQ Q#D2Fi TQHv;QMm ÍB- p ?Q`ȒőK TǼőT�/ÿ- D2 TǼ2T`Q/�p�i FQM@
Fm`2M+BX .�H2 b2 F�ʈ/ɷ x�KÿbiM�M2+ #m/2 KQ+B TǼB?H�bBi TQKQ+ő L6* ÍBTm-
Fi2`ɷ M�TǼőFH�/ TQmʈőp� B Ìolh T`Q bpû x�KÿbiM�M+2X .őFv MÿKm bvbiûK
#m/2 KQ+B bH2/Qp�i p2ȒF2`ɷ TQ?v# mʈBp�i2H2 bF`x bvbiûKX

Ç SǼőbimTMQbi /�i
.�i� Q T`QpQxm TQHv;QMm #m/Qm mHQʈ2M� M� HQF�HMőK b2`p2`m mKőbiÿMûK p
?H�pMő #m/Qpÿ TQHv;QMm- Fi2`ɷ #m/2 TǼBTQD2M F }`2KMő bőiBX o2/Qm+ő D2/MQiFv
#m/2 KQ+B D2x/Bi M� TQHv;QM KûMÿ Í�biQ- T`QiQʈ2 /�i� #m/Qm TǼ2?H2/Mÿ xQ#@
`�x2M� TQKQ+ő bőiÿ Q/Fm/FQHBpX avbiûK #m/2 x�`Qp2ƚ mKÿi /�i� 2tTQ`iQp�i
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/Q `ɩxMɷ+? 7Q`K�iɩ TQiǼ2#Mɷ+? T`Q T`2x2Mi�+B bi�pm TQHv;QMm M� }`2KMő+?
TQ`�/�+?X

Ç JQ/mH�`Bi� bvbiûKm
JɩD T`QD2Fi b2 x�#ɷp� ixpX 6�xő BKTH2K2Mi�+2 ÍXRX o M�b2/mDő+ő+? H2i2+? b2 TQ@
Íői� b `QxȒőǼ2MőK bvbiûKm TǼ2/2pȒőK p Q#H�biB b#ÿ`m i2H2K2i`B+Fɷ+? /�i TǼőKQ
x2 bi`QDɩ TQKQ+ő #2x/`�iQpû bőiÿX avbiûK Kmbő #ɷi TǼBT`�p2M M� /�HȒő 7�x2 �
M� KQʈM� `QxȒőǼ2Mő- ÍőKʈ #v b2 KQ?Hv bMőʈBi M�FH�/v M� ȹT`�pv bvbiûKm p
#m/Qm+MmX

Ç LBʈȒő 2FQHQ;B+F� x�iÿʈ
.Qb�p�/�Mő bvbiûK bTQHû?� M� `mÍMÿ Tb�M� /�i� M� /p� T�Tő`v /2MMÿ M� F�ʈ@
/û?Q QT2`�iQ`� bi`QD2X hQ TǼ2/bi�pmD2 x?`m#� jy yyy HBbiɩ T�Tő`m 7Q`K�im �9-
M2KHmpÿ Q M�THMő+? /Q iBbF�`MvX

kXk _BxBF�

w� `BxBFQ TQp�ʈmD2K2 +QFQHB- +Q #v KQ?HQ Q?`QxBi bi�MQp2Mû +őH2 T`QD2Fim � T`ɩ#ÿ?
D2?Q `2�HBx�+2X C2 iûKÿǼ DBbiû- ʈ2 p T`ɩ#ÿ?m � TQ bFQMÍ2Mő BKTH2K2Mi�+2 MQpû?Q bvb@
iûKm M�`�xőK2 M� `ɩxMû M�bi`�?vX SǼ2/+?�x2i T`Q#HûKɩK Hx2 x� TQKQ+B TǼ2/#ÿʈMû
�M�Hɷxv `BxBF pvTHɷp�Dő+ő+? x2 bT2+B}F�+2 bvbiûKm � TH�MQp�Mɷ+? xKÿM p x�p2/2@
Mɷ+? T`Q+2b2+?X o TǼőT�/ÿ xKÿMv BM7Q`K�ÍMő?Q bvbiûKm M� i2biQp�+őK TQHv;QMm
}`Kv "Q#+�i- F/v b2 bvbiûK2K BMi2`�;mDő x�KÿbiM�M+B M� pȒ2+? TQxB+ő+? ?B2`�`+?B2-
Kɩʈ2K2 QÍ2F�p�i M�bH2/mDő+ő `BxBF�X

Ç ȑFQH2Mő T2`bQM�Hm
E�ʈ/ɷ MQpɷ bvbiûK pvʈ�/mD2 TǼBxTɩbQ#2Mő mʈBp�i2Hɩ M� D2?Q T`Q+2bvX JMQm
BKTH2K2MiQp�Mɷ bvbiûK D2 p2HKB `Qx/őHMɷ Q/ iQ?Q bi�p�Dő+ő?QX 6mM;mD2 iQiBʈ M�
r2#QpûK `Qx?`�Mő � mʈBp�i2Hû BMi2`�;mDő b QbQ#MőK TQÍői�Í2KX SɩpQ/Mő bvbiûK
TQÍői�H b `mÍMÿ Tb�MɷKB /�iv TǼ2TBbQp�MɷKB TQbHûx2 /Q JB+`QbQ7i 1t+2HmX L2
pȒB+?MB DbQm xpvFHő M� bi�M/�`/v 7mM;Qp�Mő r2#Qpɷ+? �THBF�+ő � T`Q iviQ #m/2
TQiǼ2#� ȒFQH2Mő M� MQpɷ bvbiûK- Fi2`û Kɩʈ2 #ɷi }M�MÍMÿ B Í�bQpÿ M�`QÍMûX
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Ç L2pQH2 x�KÿbiM�M+ɩ
o M�p�xMQbiB M� M2xFmȒ2MQbi b r2#QpɷKB �THBF�+2KB KQ?Qm x�KÿbiM�M+B T`Q@
D2pBi M2;�iBpMő 2KQ+2 pɩÍB MQpûKm bvbiûKm- T`QiQʈ2 D2 iQ xKÿM� p D2DB+? F�ʈ@
/Q/2MMő T`�+QpMő `miBMMÿX wpH�Ȓȣ T`Q bi�`Ȓő QbQ#v Kɩʈ2 #ɷi xKÿM� xK�i2ÍM�-
+Qʈ D2 TǼőT�/ MÿFi2`ɷ+? x�KÿbiM�M+ɩ "Q#+�im- Fi2Ǽő M2DbQm bTQFQD2Mő b2 x�@
p�/ÿMőK MQpû i2+?MQHQ;B2X C2 KQʈMû- ʈ2 }`K� M2/Qbi�ÍMÿ KQiBpmD2 D2/MQiHBpû
x�Kÿbi�M+2X A b iőKiQ 7�FiQ`2K D2 pȒ�F MmiMû TQÍői�iX

Ç h2+?MB+Fû TQiőʈ2
E�ʈ/Qm xKÿMm p Q`;�MBx�+B D�Fû?QFQHBp bvbiûKm KQ?Qm T`Qp�x2i M2DBbiQiv �
+?v#v p x�Í�iFmX hőK bTőȒ TQFm/ b2 D2/M� Q xKÿMm BM7Q`K�ÍMő?Q bvbiûKm p2
bTQD2Mő b pɷTQÍ2iMő i2+?MBFQmX JMQm x�p�/ÿMɷ bvbiûK #vH i2biQp�M x�Kÿbi@
M�M+B "Q#+�im T`ɩ#ÿʈMÿ � M� pÿiȒBMm +?v# � M2/Qbi�iFɩ b2 TǼBȒHQ D2Ȓiÿ p `�K+B
pɷpQD2- �H2 B TǼ2biQ D2 iǼ2#� TQÍői�i b Í�bQpQm `2x2`pQm M� Ǽ2Ȓ2Mő i2+?MB+Fɷ+?
M2/m?ɩX

Re



E�TBiQH� j

aT2+B}F�+2 � TQʈ�/�pFv M�
BM7Q`K�ÍMő bvbiûK

jXR SQʈ�/�pFv M� bvbiûK

SQʈ�/�p2F TQTBbmD2 TQiǼ2#m bTQH2ÍMQbiB- Fi2`Qm #v bvbiûK KÿH pvǼ2ȒBi F /Qb�ʈ2Mő
+őH2 T`QD2FimX L� x�Í�iFm T`QD2Fim b2 /őFv FQK#BM�+B �M�Hɷxv bi�p�Dő+ő?Q bvbiûKm �
/QTHƚmDő+őK TQʈ�/�pFɩK bTQH2ÍMQbiB pvipQǼő b2xM�K p2ȒF2`ɷ+? F`Biû`Bő- M� x�FH�/ÿ
Fi2`ɷ+? b2 b2bi�pő bT2+B}F�+2 7mMF+BQM�HBiv bvbiûKmX (9)

S`Q TǼ2?H2/MÿDȒő � bM�/MÿDȒő b2bi�pQp�Mő MQpɷ+? TQʈ�/�pFɩ- `Qx/ÿHmDő b2 iviQ /Q pő+2
F�i2;Q`Bő TQ/H2 ivTm TQʈ�/�pFmX

Ç 6mMFÍMő TQʈ�/�pFv
6mMFÍMő TQʈ�/�pFv DbQm TQ/HQʈ2Mv TQiǼ2#Qm mʈBp�i2H2 THMBi bpQm T`�+B 272F@
iBpMÿ x� TQKQ+B /�Mû?Q bvbiûKmX ai�MQpmDő b2 i2/v /H2 mʈBp�i2HbFɷ+? � bvbiû@
KQpɷ+? TQʈ�/�pFɩX

Ç SQ/MBF�i2HbFû TQʈ�/�pFv
SQ/MBF�i2HbFû TQʈ�/�pFv DbQm /2}MQp�Mv K�M�;2K2Mi2K bTQH2ÍMQbiBX ovD�@
/ǼmDő +őH2 pvivÍ2Mû bTQH2ÍMQbiő T`Q BKTH2K2MiQp�Mɷ bvbiûKX
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Ç S�`�K2i`B+Fû TQʈ�/�pFv
S�`�K2i`B+Fû TQʈ�/�pFv K�Dő M2DȒB`Ȓő TQH2 TɩbQ#MQbiBX JQ?Qm Q#b�?Qp�i TQ@
ʈ�/�pFv M� mʈBp�i2HbFQm TQmʈBi2HMQbi T`QbiǼ2/ő- m/`ʈQp�i2HMQbi bvbiûKm- KQʈ@
MQbi BMi2;`�+2 b DBMɷKB bHmʈ#�KB bi2DMÿ D�FQ ?�`/r�`Qpû ÍB #2xT2ÍMQbiMő `2@
bi`BF+2 x2 bi`�Mv bTQH2ÍMQbiBX

a2bFmT2Mő TQʈ�/�pFɩ D2 KQʈMû T`Qp�/ÿi TQKQ+ő pɷxFmKm K2xB TǼőKɷKB mʈB@
p�i2HB bvbiûKm- mbTQǼ�/�MőK rQ`Fb?QTɩ K2xB �M�HviBFv /Q/�p�i2H2 � x�Kÿbi@
M�M+B bTQH2ÍMQbiBX aT`�pMQbi pɷbH2/Mɷ+? TQʈ�/�pFɩ b2 Kɩʈ2 QpÿǼBi /őFv ixpX
�f" i2biQp�Mő b `2�HMɷKB mʈBp�i2HBX

jXk ʇBpQiMő +vFHmb bvbiûKm

AM7Q`K�ÍMő bvbiûKv K�Dő TQ/Q#Mÿ D�FQ bi`QDő`2MbFû pɷ`Q#Fv bpɩD ʈBpQiMő +vFHmb-
Fi2`ɷ b2 QpȒ2K M2Q/pőDő Q/ FH2b�Dő+ő?Q pɷFQMm bvbiûKm b�KQiMû?QX avbiûK D2 TQ@
p�ʈQp�M x� 7mMFÍMő- TQFm/ /QF�ʈ2 bTHƚQp�i TQʈ�/�pFv M� MÿD FH�/2MûX o QT�ÍMûK
TǼőT�/ÿ b2 D2/M� Q M2/Qbi�ÍmDő+ő bvbiûK- Fi2`ɷ D2 M� FQM+B bpû?Q ʈBpQiMő?Q +vFHm �
D2 iǼ2#� BMQp�+2X(k)

EQM2+ ʈBpQiMQbiB bvbiûKm D2 pÿiȒBMQm /�M xKÿM�KB p TQ/MBFm- p D2?Q bi`mFimǼ2 ÍB
xKÿMÿ BMi2`Mő bi`�i2;B2X C�FQ TǼőFH�/ Kɩʈ2 TQbHQmʈBi BMi2`Mő ȹÍ2iMő bvbiûK p HQF�HMőK
Q#+?Q/m- Fi2`ɷ K� x� ȹFQH xT`�+Qp�p�i Q#D2/M�pFv `mÍMÿ x�/�p�Mû /Q bvbiûKm T`�@
+QpMőF2KX o /Q#ÿ 2H2Fi`QMB+Fɷ+? TH�i2# #m/2 +?iői K�DBi2H Q#+?Q/m bTmbiBi 2@b?QT-
Fi2`ɷ �H2 Kmbő M�TQDBi M� bpɩD ȹÍ2iMő bvbiûKX SǼB pɷpQDB /�Mû?Q ȹÍ2iMő?Q bvbiûKm b2
#Q?mʈ2H M2TQÍői�HQ b M�TQD2MőK bHmʈ2# iǼ2iő+? bi`�M � K�DBi2HB mʈ M2/Qbi�ÍmD2 D2?Q
7mMF+BQM�HBi�- ÍőKʈ b2 mx�pő`� D2?Q ʈBpQiMő +vFHmbX o /M2ȒMő /Q#ÿ D2 T`ɩKÿ`M� /Q#�
ʈBpQiMQbiB bvbiûKm TǼB#HBʈMÿ e@3 H2iX
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E�TBiQH� 9

.Q/�p�i2H bvbiûKm

.ɩH2ʈBiQm Qi�xFQm TQ `Qx?Q/Mmiő Q BMQp�+B bi�p�Dő+ő?Q bvbiûKm- ÍB /QFQM+2 TǼB x�@
p�/ÿMő bvbiûKm /Q x+2H� MQpû?Q T`Q+2bm- D2 pɷ#ÿ` /Q/�p�i2H2 Ǽ2Ȓ2MőX o TǼőT�/ÿ bQ7i@
r�`Qpû bTQH2ÍMQbiB b p2HFQm T`�p/ÿTQ/Q#MQbiő T�/M2 `Qx?Q/Mmiő M� BMi2`Mő pɷpQDX
aBim�+2 D2 QpȒ2K /B�K2i`�HMÿ Q/HBȒM� p2 bTQH2ÍMQbi2+? x2 bi`QDő`2MbFû?Q T`QbiǼ2/őX

hviQ K�Dő M� pɷ#ÿ` x2 iǼő KQʈMQbiőX S`pMő- K�HQ T`�p/ÿTQ/Q#M�- D2 pH�biMő pɷpQDX
.`m?� KQʈMQbi D2 pɷpQD bvbiûKm 2ti2`Mő }`KQmX C�FQ TQbH2/Mő pQH#� TǼBT�/� p
ȹp�?m M�FmT DBʈ ?QiQpû?Q Ǽ2Ȓ2MőX (j)

9XR oH�biMő pɷpQD

oH�biMő pɷpQD �THBF�+2 K� M2bTQ`Mû pɷ?Q/v p mbM�/MÿMő FQKmMBF�+2 TQʈ�/�pFɩ
K2xB K�M�;2K2Mi2K � pɷpQDQpɷK iɷK2KX aTQH2ÍMQbi TQǼőx2MőK pH�biMő?Q pɷpQDQ@
pû?Q iɷKm xőbF� M�T`QbiQm FQMi`QHm M�/ 7mMF+BQM�HBiQm T`Q/mFim- Fi2`ɷ Kɩʈ2 TǼő@
T�/Mÿ T`ɩ#ÿʈMÿ pvH2TȒQp�i M� pvʈ�/�Mő � #2x Í�bQpɷ+? T`Q/H2pX SQ/TQ`� T`Q/mFim
D2 p TQ/bi�iÿ QF�KʈBi�- M2#Qȣ pɷpQD�ǼB b2 xM�HQbiő +2Hû?Q bvbiûKm DbQm TǼőKQ p2
}`KÿX L2bTQ`MQm pɷ?Q/Qm D2 i�Fû K�tBK�HMő pvmʈBiő x/`QDɩ M� pɷpQDX L2pɷ?Q/Qm
BMi2`Mő?Q pɷpQD2 Kɩʈ2 #ɷi m`ÍBi� M2xFmȒ2MQbi pH�biMő+? pɷpQD�Ǽɩ QT`QiB 2ti2`MőK
}`K�K � Fi2`� Kɩʈ2 i�Fû xTɩbQ#Bi xpɷȒ2Mû M�FH�/v M� pɷpQD p TQx/ÿDȒőK bi�/Bm
T`QD2FimX
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9Xk 1ti2`Mő pɷpQD

oɷpQD 2ti2`Mő }`KQm xpɷȒmD2 M�FH�/v M� pɷpQD x /ɩpQ/m K�`ʈő /Q/�p�i2H2- iQ b�Kû
b2 iɷF� TǼőT�/Mû TQ/TQ`v � b2`pBbm bvbiûKmX w�`Qp2ƚ `Qbi2 `BxBFQ ȹMBFm BMi2`Mő+?
/�i- M2KHmpÿ Q TǼőT�/Mû T`ɩKvbHQpû ȒTBQM�ʈBX oɷ?Q/Qm D2 �H2 QTiBK�HBxQp�Mɷ bvb@
iûK TǼ2bMÿ T`Q TQiǼ2#v bTQH2ÍMQbiBX PTQKőD2MɷK 7�Fi2K #ɷp� Í�biQ M2FQKT2i2M+2
x�/�p�Dő+ő?Q iɷKm- D2ʈ Kɩʈ2 pvȹbiBi p TǼ2`mȒ2Mő T`QD2Fim D2Ȓiÿ p2 7�xB bT2+B}F�+2
x2 bi`�Mv /Q/�p�i2H2X h2M b2 iQiBʈ T`�p2K Kɩʈ2 Q#�p�i xpɷȒ2Mɷ+? M�FH�/ɩ p2 7�xB
b�KQiMû?Q pɷpQD2- T`QiQʈ2 x�/�p�i2Hû M2mKő TǼ2bMÿ +?�`�Fi2`BxQp�i bpû TQʈ�/�pFv-
M�TǼőFH�/ x /ɩpQ/m M2/Qbi�i2ÍMû TǼőT`�pv M� BKTH2K2Mi�+BX

9Xj >QiQpɷ T`Q/mFi

L�FmT ?QiQpû?Q T`Q/mFim Q/ 2ti2`Mő?Q /Q/�p�i2H2 Kɩʈ2 x�`mÍBi }`Kÿ M2DMBʈȒő M�@
FH�/v M� TQǼőx2Mő bvbiûKm x�`Qp2ƚ b F`�iFɷK Í�b2K BKTH2K2Mi�+2X _BxBFQ pxMBF�
TǼB BMi2;`�+B b DBʈ 2tBbimDő+őKB bvbiûKv p2 bTQH2ÍMQbiB- b2 Fi2`ɷKB /Q/�Mɷ bvbiûK
M2Kmbő #ɷi FQKT�iB#BHMőX a iőK bQmpBbő i�Fû M2DBbi� TQ/TQ`� bvbiûKm TQ D2?Q x�@
FQmT2MőX C�FQ TǼőFH�/- Fi2`ɷ M2Mő QD2/BMÿHɷ- Kɩʈ2 TQbHQmʈBi TQFmb TQi`�pBM�ǼbFû
bTQH2ÍMQbiB GA.G Q x�p2/2Mő +2HQbpÿiQpÿ xM�Kû?Q ȹÍ2iMő?Q bvbiûKm a�SX SQ b2/KB
H2i2+? TQFmbɩ Q ȹbTÿȒMQm BKTH2K2Mi�+B bvbiûKm b2 p2/2Mő `Qx?Q/HQ T`QD2Fi mFQMÍBi
� pvpBMQmi bvbiûK pH�biMőX

9X9 6BM�M+Qp�Mő bvbiûKm

*2M� /�Mû?Q T`Q/mFim b2 Q/pőDő Q/ MÿFQHBF� x�FH�/Mő+? TQHQʈ2FX w�FH�/Mő TQHQʈFQm
D2 pɷpQD bQ7ir�`m b�KQiMû?Q � i2M i�Fû ipQǼő M2DpÿiȒő Í�bi +2HFQpû Í�biFvX oH�biMő
?�`/r�`2 b2 TQǼBxmD2 p TǼőT�/ÿ- F/v +?+2 }`K� Kői �#bQHmiMő FQMi`QHm M�/ /�iv
mHQʈ2MɷKB M� TQÍői�Íő+? � b2`p2`m- M� Fi2`ɷ+? pvpBMmiɷ bQ7ir�`2 #m/2 T`�+Qp�iX
oɷFQMMÿDȒő b2`p2` M�TǼőFH�/ mKőbiÿMɷ p bő/H2 bTQH2ÍMQbiB Kɩʈ2 bi�i B pő+2 M2ʈ Ryy
yyy EÍ p x�pBbHQbiB M� TQʈ�/Qp�MûK pɷFQMmX *2M� BKTH2K2Mi�+2- Fi2`Qm #2`2K2

ky



D�FQ bHmʈ#m- x�pBbő M� `Qxb�?HQbiB bvbiûKm � i2/v M� Í�bm HB/ő- Fi2Ǽő D2D BKTH2K2MimDőX
C�FQ TQbH2/Mő TQHQʈF�- Í�biQ QTQKőD2M� � x�M2/#�p�M�- D2 ȹ/`ʈ#� � /HQm?Q/Q#�
TQ/TQ`�- Fi2`� x�DBbiő mʈBp�i2HB bvbiûKm TQ/TQ`m x2 bi`�Mv /Q/�p�i2H2 p TǼőT�/ÿ
MmiMɷ+? ȹT`�p bvbiûKm x� #ÿ?m ÍB pɷT�/+ő+?X

o�`B�Mi� Ǽ2Ȓ2Mő S`Q S`QiB

oH�biMő pɷpQD lbM�/MÿMő K�M�;2K2Mim
pɷpQD2

L2xFmȒ2MQbi pH�biMő+?
pɷpQD�Ǽɩ

SQ/TQ`� #2x Í�bQpɷ+?
T`Q/H2p

JQʈMû pvȒȒő M�FH�/v x /HQm@
?Q/Q#û?Q ?H2/BbF�

172FiBpMő pvmʈBiő x/`QDɩ M�
pɷpQD

1ti2`Mő pɷpQD PTiBK�HBxQp�Mû Ǽ2Ȓ2Mő JQʈMɷ ȹMBF /�i

C2/2M iɷK Ǽ2Ȓő >q B aq EQKT2i2M+2 K�M�;2K2Mim
T`QD2Fim

wFmȒ2MQbiB b pɷpQD2K 2t@
i2`Mő }`Kv

L�FmT ?QiQpû?Q
bvbiûKm

LőxFû M�FH�/v M� b�KQiMɷ
bvbiûK

ovbQFû M�FH�/v M� BKTH2@
K2Mi�+B

JQʈM� M2FQKT�iB#BHBi� b2
bi�p�Dő+őKB bvbiûKv p2 bTQ@
H2ÍMQbiB

w�pBbHQbi M� /Q/�p�i2HB

h�#mHF� 9XR, a?`Mmiő FH�/ɩ � x�TQ`ɩ D2/MQiHBpɷ+? xTɩbQ#ɩ TQǼőx2Mő bvbiûKm

kR



E�TBiQH� 8

�M�Hɷx� bQmÍ�bMû bBim�+2

8XR SǼ2/bi�p2Mő bTQH2ÍMQbiB

SQ +2HQm /Q#m T`�+2 bTQHmT`�+mDB b S`QiQivTQpɷK Q//ÿH2MőK bTQH2ÍMQbiB "Q#+�i-
Fi2`û K� M� bi�`QbiB- F`QKÿ DBMû ÍBMMQbiB- i2biQp�Mő T`QiQivTɩ pɷ`Q#Fɩ � ʈBpQiMQbiB
bi`QDɩX P//ÿH2Mő D2 ȹx+2 bTQD2MQ b BMQp�ÍMőK +2Mi`2K- Fi2`û pvpőDő MQpû pɷ`Q#Fv
TǼőKQ M� .Q#ǼőȒBX

8XRXR S`Q}H bTQH2ÍMQbiB

.QQb�M "Q#+�i 1J1� bX`XQX D2 FQ`2DbFQ@�K2`B+F� bTQH2ÍMQbi- Fi2`� Q/ `QFm kyyR Tɩ@
bQ#ő p Ì2bFû `2Tm#HB+2X C�F D2Dő M�x2p M�TQpő/�- TQF`ɷp� Q#H�bi 1p`QTv- aiǼ2/Mő?Q
pɷ+?Q/m � �bB2X 6B`K� D2 TǼ2/MőK bpÿiQpɷK pɷ`Q#+2K bKvF2K Ǽőx2Mɷ+? � FQHQpɷ+?
M�FH�/�Íɩ- `ɷT�/2H � i2H2bFQTB+Fɷ+? K�MBTmH�iQ`ɩ xM�Kɷ+? bpQm #�`2pMQm FQK#B@
M�+ő #őH�@Í2`p2M�@Í2`M�X

oɷ`Q#Mő T`QbiQ`v p imx2KbFm b2 M�+?�xő M2/�H2FQ >H�pMő?Q Kÿbi� S`�?�- p .Q#ǼőȒBX
w/2 b2 i�Fû M�+?�xő MQpÿ pv#m/Qp�Mû pɷpQDQpû +2Mi`mKX (8)

kk



aTQH2ÍMQbi b2 bFH�/� x2 iǼő Q#+?Q/Mő+? D2/MQi2F,

Ç *QKT�+i K�+?BM2`v
EQKT�FiMő bKvF2K Ǽőx2Mû M�FH�/�Í2 ipQǼő ?H�pMő T`Q/mFiQpQm Ǽ�/m "Q#+�im
� TǼBM�Ȓő M2DpvȒȒő xBbFv bTQH2ÍMQbiBX

Ç h2H2b+QTB+b
h2H2bFQTB+Fû M�FH�/�Í2 T�iǼő K2xB p2HFû bi`QD2 p TQ`QpM�Mő b Qbi�iMőKB pɷ`Q#Fv
"Q#+�imX C2DB+? pɷpQD � pɷ`Q#� T`Q#ő?� p2 6`�M+BBX

Ç aT�`2 T�`ib
L�?`�/Mő /őHv ipQǼő p2HFQm Í�bi ixpX �7i2`K�`F2i- +Qʈ xM�K2M� /Q/�i2ÍMɷ M�@
FmT x2 bi`�Mv FHB2Mi� TQ mp2/2Mő bi`QD2 M� i`?X C/2 Q Í�bi TQT`Q/2DMő+? bHmʈ2#X

P#`�x2F 8XR, L�FH�/�Í2 bTQH2ÍMQbiB "Q#+�i TǼ2/ pɷ`Q#Mő ?�HQm p .Q#ǼőȒB (8)

8XRXk >BbiQ`B2 bTQH2ÍMQbiB

>BbiQ`B2 "Q#+�im b2 x�Í�H� Tb�i p `Q+2 RN9d p a2p2`Mő .�FQiÿ- la�X "vH� x�HQʈ2M�
1/r�`/2K J2H`Q2 � T`pMőK pɷ`Q#F2K #vHQ T`�+QpMő TǼőbHmȒ2Mbipő- QxM�ÍQp�Mû D�FQ
�ii�+?K2Mi- Fi2`ɷ b2 TǼBTQDBH F x2Kÿ/ÿHbFûKm bi`QDB � /QF�x�H xp2/MQmi #�HőFv bH�Kv
� M�FH�/�i D2 M� pɩxX SQ bK`iB T�M� J2H`Q2 TǼ2px�HB }`Km D2?Q ÍivǼB bvMQpû- Fi2Ǽő
x� TQKQ+B BMp2biQ`ɩ x JBMM2bQiv TQF`�ÍQp�HB p ipQ`#ÿ x2Kÿ/ÿHbFɷ+? �ii�+?K2Miɩ �
M�bi`QDɩX

kj



.�H2 #vHB QbHQp2MB K�DBi2H2K 7�`Kv- Fi2`ɷ mʈ M2+?iÿH ÍBbiBi bi�D2 `mÍMÿ- �H2 D2?Q i`�FiQ`
b �ii�+?K2Mi2K b2 M2p2Ȓ2H /Q #m/Qpv � #vHQ T`Q MÿD Q#iőʈMû b MőK K�MBTmHQp�i p
mʈȒő+? T`QbiQ`2+?X "Q#+�i i2/v b2bi`QDBH T`pMő FQKT�FiMő bKvF2K Ǽőx2Mɷ M�FH�/�Í-
i2?/v D2Ȓiÿ b `mÍMőK bi�`iQp�MőK � M� iǼ2+? FQH2+?X

.M2b TQ pő+2 M2ʈ b2/K/2b�iB H2i2+? D2 "Q#+�i D2/MőK x M2DpÿiȒő+? pɷ`Q#+ɩ bKvF2K
Ǽőx2Mɷ+? FQKT�FiMő+? M�FH�/�Íɩ � bQmÍ�biő DB?QFQ`2DbFû?Q ;B;�Mim .PPa�L- D2@
?Qʈ /BpBx2 bi�p2#Mő+? bi`QDɩ pv`�#ő p2HFû bi`QD2 T`Q T`Q72bBQM�HMő TQmʈBiő Ĝ `ɷT�/H�-
pQH�Mi2K Ǽőx2Mû M�FH�/�Í2- � iûʈ /mKT2`vX (e)

P#`�x2F 8Xk, .mKT2` bTQH2ÍMQbiB .QQb�M (e)

k9



8XRXj GQF�HBi�

o Ì2bFû `2Tm#HB+2 K� "Q#+�i pɷpQDQpû +2Mi`mK b iQp�`MQm p .Q#ǼőȒB p2 aiǼ2/QÍ2b@
FûK F`�DB � bim/2MibFû F�M+2H�Ǽ2 T`Q bi�ʈBbiv p S`�x2X JɩD T`QD2Fi b2 iɷF� i2biQ@
p�+ő?Q TQHv;QMm p Q#+B .�H2Fû .mȒMőFv- Fi2`� D2 px/�H2M� TǼB#HBʈMÿ 98 KBMmi Dőx/v
Q/ S`�?vX S`Qp�/ő b2 x/2 /HQm?Q/Q#û i2biv pɷ`Q#Fɩ � T`QiQivTɩ M� TǼBH2?HûK TQHB
TǼBxTɩbQ#2MûK T`Q bBKmH�+B `2�HMɷ+? bi�p2#Mő+? TQ/KőM2F- p2 Fi2`ɷ+? b2 bi`QD2 pÿi@
ȒBMQm TQ?v#mDőX

P#`�x2F 8Xj, G2i2+Fɷ TQ?H2/ M� i2biQp�+ő TQHv;QM p .�H2Fɷ+? .mȒMő+ő+? (d)

8Xk ai�p TǼ2/ BKTH2K2Mi�+ő

P/ bpû?Q x�HQʈ2Mő p `Q+2 kyyd b2 M� TQHv;QMm TQmʈőp� x�p2/2Mɷ bvbiûK- Fi2`ɷ b2
Í�b2K TǼBxTɩbQ#Qp�H MQpɷK TQʈ�/�pFɩK- QpȒ2K M2 ȹTHMÿ B/2�HMőK xTɩbQ#2KX C2/@
MőK x pvbpÿiH2Mő iQ?QiQ TQbimTm D2- D2 �#b2M+2 pBx2 Q M�FH�/�Mő b M�KÿǼ2MɷKB /�ivX
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ai�`ɷ bvbiûK iQiBʈ M2mKQʈƚmD2 #2xT`�+Mû pv?H2/�p�Mő p /�i2+? � D2DB+? M�bH2/Mû
xT`�+Qp�MőX

�#v+? KQ?H HûT2 TǼ2/bi�pBi /QbHm?mDő+ő bvbiûK- TQTőȒm /2MMő `2ʈBK M� TQHv;QMmX
S`QpQx 7mM;mD2 D�FQ iǼőbKÿMMɷX o F�ʈ/û bKÿMÿ T`�+mDő pÿiȒBMQm ÍivǼB QT2`�iQǼB
bi`QDɩ- Fi2Ǽő bBKmHmDő T`�+QpMő TQ/KőMFv T`Q bi`QD2- p2 Fi2`ɷ+? DbQm TQmʈőp�Mv FHB@
2Miv "Q#+�imX SQ mFQMÍ2Mő bKÿMv QT2`�iQ` b2TőȒ2 /Q 7Q`mKmH�Ǽ2 pviBbFMmiûK M�
T�Tő` pɷF�x Q bKÿMÿ- p2 Fi2`ûK TQTőȒ2 K2i2Q`QHQ;B+Fû TQ/KőMFv #ÿ?2K bKÿMv-
p2ȒF2`û ȹFQMv Fi2`û pvFQM�H- x�p�/v M� bi`QDB- /QTHƚQp�Mő F�T�HBMX E2 pȒ2K ȹFQ@
MɩK TǼBTQDő /Q#m i`p�Mő ȹFQMm- Fi2`û b2 TQiû b2ÍiQm- pBx SǼőHQ?� � � SǼőHQ?� "X
SǼőiQKMɷ KBbi` M�bH2/Mÿ bKÿMv xFQMi`QHmD2 x�xM�K � Q?Q/MQiő T`�+B QT2`�iQ`� p
/�Mû bKÿMÿX h2MiQ x�xM�K p TQÍim /pQm T�Tő`ɩ 7Q`K�im �9 b2 m+?Qp�p� p �`+?Bpm
TǼőKQ M� TQHv;QMmX

SǼ2/ x�Ǽ�x2MőK /Q �`+?Bpm D2D �/KBMBbi`�ÍMő T`�+QpMőF TǼ2TőȒ2 /Q QbQ#Mő?Q TQÍői�Í2
x� TQKQ+B T`Q;`�Km JB+`QbQ7i 1t+2HX L2D2Mʈ2 i2MiQ T`Q;`�K M2mKQʈƚmD2 `QxȒőǼ2Mû
pv?H2/�p�Mő p /�i2+? � D2DB+? TǼ2?H2/Mû xQ#`�x2Mő- �H2 i�Fû D2 p2HKB TQK�Hɷ TǼB xT`�@
+Qp�Mő p2HFɷ+? bQm#Q`ɩX �Fim�HMő bQm#Q`- Fi2`ɷ p bQ#ÿ m+?Qp�p� /�i� x� TQbH2/Mő+?
3 H2i K� TǼ2b 9y yyy x�xM�Kɩ � T`�+2 b MőK D2 Q#iőʈM� D�F T`Q T2`bQM�H x�/�p�Dő+ő
/�i�- i�F T`Q QbQ#v FQMi`QHmDő+ő /�i�X o2HFû `BxBFQ ?`Qxő i�Fv p TǼőT�/ÿ bK�x�Mő bQm@
#Q`m x�KÿbiM�M+2K bTQH2ÍMQbiB M2#Q Q/+Bx2Mő +2Hû?Q TQÍői�Í2 m+?Qp�p�Dő+ő bQm#Q` b
/�ivX

8Xj aqPh

SǼ2/ b�KQiMɷK pɷ#ÿ`2K bvbiûKm Db2K x?Q/MQiBH bBim�+B TQKQ+ő aqPh �M�Hɷxv-
Fi2`� M�K xpɷ`�xMő /ɩH2ʈBiû 7�FiQ`v M�?`�xQp�Mû?Q bvbiûKmX .őFv iûiQ �M�Hɷx2 DbK2
b+?QTMB bT2+B}FQp�i MQpɷ bvbiûK M� x�FH�/ÿ TǼ2/+?Qxő+? +?v# � xFmȒ2MQbiőX w TǼB@
HQʈ2Mû i�#mHFv pvTHɷp�- ʈ2 pɷKÿM� bvbiûKm D2 m`;2MiMő TǼ2/2pȒőK x /ɩpQ/m TQÍim
� x�p�ʈMQbiB ?`Qx2#-MBFQHBp TǼőH2ʈBiQbiőX

ke



ai`2M;?ib q2�FM2bb2b

_v+?Hû x�ȒFQH2Mő _v+?HQbi bvbiûKm

SQpÿ/QKő Q Ja 1t+2H S`mʈMQbi /�iQpû bi`mFim`v

a`QxmKBi2HMQbi T`Q+2bm x�/�p�Mő /�i 1FQHQ;B+F� x�iÿʈ

PTTQ`imMBiB2b h?`2�ib

L2M�`QÍMû x�ȒFQHQp�Mő L2m/`ʈBi2HMQbi TǼB `QxpQDB

SQFH2b T`2biBʈ2

wi`�i� /�i

h�#mHF� 8XR, aqPh �M�Hɷx� TɩpQ/Mő?Q bvbiûKm

kd



E�TBiQH� e

oɷ#ÿ` bvbiûKm

L2D2M M� x�FH�/ÿ TǼ2/+?Qxő aqPh �M�Hɷxv- �H2 i�Fû x T`�FiB+Fɷ+? /ɩpQ/ɩ b2 p2/2Mő
S`QiQivTQpû?Q Q//ÿH2Mő- Fi2`û K� M� bi�`QbiB B i2biQp�+ő TQHv;QM- `Qx?Q/HQ M� D�Ǽ2
kyRd T`Q xKÿMm TɩpQ/Mő?Q bvbiûKmX a Q//ÿH2MőK /HQm?Q/Q#ÿ bTQHmT`�+mD2 T�M AM;X
hQK�Ȓ Ì2MbFɷ S?X.X x ȸbi�pm H2i�/HQpû i2+?MBFv 6�FmHiv bi`QDMő Ìolh p `�K+B
`ɩxMQ`Q/ɷ+? T`QD2Fiɩ- Fi2`û TǼ2/2pȒőK x�?`MmDő pɷpQD KÿǼő+ő+? x�Ǽőx2Mő /Q bi`QDɩ
"Q#+�i � xFQmK�Mő T`QiQivTɩ MQpɷ+? i2+?MQHQ;Bő- ixpX T`QQ7 Q7 +QM+2TiX S�M AM;X
hQK�Ȓ Ì2MbFɷ- S?X.X Kÿ p Í2`pMm kyRd QbHQpBH b M�#ő/FQm bTQHmT`�+2 M� T`QD2Fim
pɷ#ÿ`m- pɷpQD2 � BKTH2K2Mi�+2 bvbiûKm Q/ ȹTHMû?Q x�Í�iFmX A?M2/ Db2K bQm?H�@
bBH- T`QiQʈ2 F`QKÿ bim/B� M� Ìolh b2 i�Fû pÿMmDB T`Q;`�KQp�Mő � M�#ő/F� pɷpQD2
p2HFû?Q bvbi2K b iûKÿǼ M2QK2x2MɷKB KQʈMQbiKB TǼB `Qx?Q/Qp�Mő D2 pɷDBK2ÍM� �
x�`Qp2ƚ p2HFQm pɷxpQmX

eXR �M�Hɷx� KQʈMQbiő

"Q#+�i M2K� p Ì2bFû `2Tm#HB+2 bpɩD pɷpQDQpɷ iɷKX o .Q#ǼőȒB 7mM;mD2 TQmx2 p2HKB
K�Hɷ iɷK Ah i2+?MBFɩ bi�`�Dő+ő b2 Q +?Q/ pɷTQÍ2iMő i2+?MBFv p `�K+B /Q#ǼőȒbFû TQ@
#QÍFvX h2MiQ 7�Fi #`�Mő pH�biMőKm pɷpQDB mpMBiǼ bTQH2ÍMQbiB "Q#+�i- T`QiQʈ2 b2?M�i
iɷK xFmȒ2Mɷ+? pɷpQD�Ǽɩ D2 p /M2ȒMő /Q#ÿ 2ti`ûKMÿ Q#iőʈMû � pɷxM�KMQm `QHB b2?`�H
i�Fû Í�bQpɷ iH�FX

k3



C2Ȓiÿ TǼ2/ b�KQiMQm bT2+B}F�+ő MQpû?Q bvbiûKm DbK2 KÿHB TǼ2/bi�pm Q /�iQpû bi`mF@
imǼ2 � TǼ2/TQFH�/�Mû 7mMF+BQM�HBiÿ /őFv TɩpQ/MőKm bvbiûKmX w�`Qp2ƚ DbK2 Kmb2HB
TQÍői�i b KQ/mH�`BiQm T`Q #m/Qm+ő `QxȒőǼ2Mő bvbiûKmX SǼB xFQmK�Mő KQʈMQbiB M�@
FmTm � BKTH2K2Mi�+2 DBʈ ?QiQpû?Q T`Q/mFim DbK2 TQ FQMi�Fim MÿFQHBF� /Q/�p�i2Hɩ
xDBbiBHB- ʈ2 iQ i�Fû M2Mő Ǽ2Ȓ2Mő- Fi2`û bB "Q#+�i TǼ2/bi�pmD2X l i�FQpɷ+? T`Q/mFiɩ- b2
+2Mv TQ?v#mDő p `�K+B KBHBQMɩ FQ`mM Í2bFɷ+?X o TQbH2/Mő+? H2i2+? b2 iQiBʈ KÿbőÍMő
TQTH�iFv m TQ/Q#Mɷ+? bvbiûKɩ- Fi2`û DBʈ 7mM;mDő bTőȒ2 D�FQ bHmʈ#v- x�FH�/�Dő M� TQ@
Íim mʈBp�i2Hɩ p bvbiûKmX hQ #v p TǼőT�/ÿ i2biQp�+ő?Q TQHv;QMm xM�K2M�HQ /2bőiFv
mʈBp�i2Hɩ � KÿbőÍMő TQTH�iFv p2 pɷȒB TǼB#HBʈMÿ Ny yyy EÍX L�pő+ ?`QxBHQ `BxBFQ- ʈ2 #v
/�Mû bvbiûKv B TǼ2b pvbQFû Í�biFv M2THMBHv pȒ2+?Mv TQʈ�/�pFv MQpû?Q bvbiûKm �
#vHv #v iÿʈ+2 TǼBxTɩbQ#Bi2HMû #m/Qm+őK xKÿM�KX

SQbH2/Mő KQʈMQbiő D2 2ti2`Mő pɷpQD bvbiûKm x�DBȒȣQp�Mɷ 2ti2`MőK bm#D2Fi2KX h�iQ
KQʈMQbi #v M�K x�DBbiBH� bvbiûK /H2 M�ȒB+? bT2+B}F�+ő- Fi2`ɷ #v x�`Qp2ƚ KÿH /HQm@
?Q/Q#Qm TQ/TQ`m Q/ /Q/�p�i2H2 B TQ BKTH2K2Mi�+BX o /BbFmxB b AM;X hQK�Ȓ2K Ì2M@
bFɷK- S?X.X- DbK2 M� x�FH�/ÿ xFmȒ2MQbiő- xM�HQbiB TQDKɩ � ȹbF�Hő TǼB pɷpQDB TQ/Q#@
Mɷ+? bvbiûKɩ- /QbTÿHB F x�pÿ`m- ʈ2 D2 p M�ȒB+? bBH�+? M�p`?MQmi bvbiûKX

eXk _Qx?Q/Mmiő

SQ xp�ʈ2Mő TǼ2/+?Qxő+? iǼő KQʈMQbiő � /BbFmxő b p2/2MőK TQHv;QMm DbK2 /QbTÿHB F
x�pÿ`m- ʈ2 M2DH2TȒő pQH#� pɷpQD2 #m/2 2ti2`MőX o M�Ȓ2K TǼőT�/ÿ �H2 #m/2 2ti2`Mő?Q
/Q/�p�i2H2 TǼ2/bi�pQp�i AM;X hQK�Ȓ Ì2MbFɷ S?X.X- Fi2`ɷ p2 bTQHmT`�+B b2 KMQm
x�DBbiő /Q/�Mő bQ7ir�`2 � p2ȒF2`û?Q ?�`/r�`2 TQiǼ2#Mû?Q F #ÿ?m bvbiûKmX hőKiQ
xTɩbQ#2K bTQDőK2 pɷ?Q/v BMi2`Mő?Q � 2ti2`Mő?Q pɷpQD2 bvbiûKm- T`QiQʈ2 pvipQǼőK2
bT2+B}F�+B bvbiûKm x�`Qp2ƚ b T`�+QpMőFv TQHv;QMm � iviQ TQʈ�/�pFv M� bvbiûK
TǼőKQ TǼ2p2/2K2 /Q ?QiQpû?Q T`Q/mFimX SǼB pvmʈBiő M�ȒB+? bi�p�Dő+ő+? xFmȒ2MQbiő b
pɷpQD2K mbM�/MőK2 K�M�;2K2Mi pɷpQD2 bvbiûKm- p2ȒF2`ɷ ?�`/r�`2 B bQ7ir�`2 #m/2
p M�Ȓő ;2b+B � #m/2 i2/v THMÿ FQKT�iB#BHMő � TǼ2/2pȒőK xFmȒ2MQbiB b pɷpQD2K mʈ i�Fû
K�K2X hőKiQ bTQD2MőK /pQm xTɩbQ#ɩ pɷpQD2 x�`Qp2ƚ 2HBKBMmD2K2 KQʈMɷ ȹMBF /�i
bF`x 2ti2`Mő?Q /Q/�p�i2H2 M2#Q pvȒȒő TQTH�iFv x� pɷpQDX
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E�TBiQH� d

AKTH2K2Mi�+2 bvbiûKm

C�F Db2K DBʈ /2}MQp�H M� x�Í�iFm Kû T`�+2- BKTH2K2Mi�+2 D2 bi�H2 T`Q#ő?�Dő+ő T`Q+2b
#2x i2`KőMm FQM+2 T`QD2FimX a iőKiQ D2 iǼ2#� i�Fû TQÍői�i TǼB pɷpQDB � x�p�/ÿMő
M�Ȓ2?Q bvbiûKmX a T`Q+2b2K BKTH2K2Mi�+2 DbK2 x�Í�HB M� FQM+B Í2`pM� kyRd b +őH2K
i2biQp�Mő T`pMő 7mMFÍMő p2`x2 bvbiûKm p T`QbiQ`�+? TQHv;QMm p T`ɩ#ÿ?m x�Ǽő kyRdX

dXR aT2+B}F�+2 bvbiûKm

aT2+B}F�+2 MQpû?Q bvbiûKm T`Q Ǽőx2Mő T`QpQxm TQHv;QMm � b?`QK�ʈåQp�Mő /�i Q
x�KÿbiM�M+ő+? Kmbő TQÍői�i b #m/Qm+őKB `QxȒőǼ2MőKB � M�TQD2MőK /�HȒő+? M2bT2@
+B}FQp�Mɷ+? bvbiûKɩX a Q?H2/2K M� i2MiQ 7�Fi #vHQ iǼ2#� pvipQǼBi FQ`2bTQM/mDő+ő
bi`mFim`m bQ7ir�`m- Fi2`ɷ iÿKiQ TQʈ�/�pFɩK #m/2 Q/TQpő/�iX

L2ʈ DbK2 x�Í�HB D�FɷFQHBp pɷpQD- pvipQǼBHB DbK2 TǼ2?H2/ /�i- Fi2`û #m/2 bvbiûK b#ő`�i
� m+?Qp�p�iX

Ç lʈBp�i2H
E�ʈ/ɷ x�KÿbiM�M2+ #m/2 Kői p bvbiûKm bpɩD ȹÍ2i- TQ/ Fi2`ɷK b2 /Q MÿD #m/2
TǼB?H�ȒQp�iX L� x�FH�/ÿ iÿ+?iQ BM7Q`K�+ő b2 #m/Qm bH2/Qp�i D2/MQiHBpû �F+2
T`Qp2/2Mû p bvbiûKm T`Q TǼőT�/ T`ɩKvbHQpû ȒTBQM�ʈ2 M2#Q TQFmbm Q ȹKvbH@
MQm K�MBTmH�+B b /�ivX ȸÍ2i i�Fû #m/2 m+?Qp�p�i BM7Q`K�+2 Q Q/T`�+Qp�Mɷ+?
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bKÿM�+?X avbiûK #m/2 Q#b�?Qp�i ÍivǼB mʈBp�i2HbFû `QH2 p `�K+B ?B2`�`+?B2 TQHv@
;QMm � iQ, PT2`�iQ`- JBbi`- �/KBMBbi`�iQ` SQHv;QMm- �/KBMBbi`�iQ` avbiûKmX
E�ʈ/� `QH2 #m/2 Kői m`ÍBi� TǼőbimTQp� T`�p� F /�iɩK p bvbiûKm x #2xT2ÍMQbi@
Mő+? /ɩpQ/ɩX

Ç h2bi
h2bi D2 bQm?`M ȹFQMɩ- Fi2`û K� QT2`�iQ` x� ȹFQH T`Qpûbi b i2biQp�MɷK bi`QD2K
M2#Q �ii�+?K2Mi2K bi`QD2X C�FQ TǼőFH�/ i2bim Kɩʈm mpûbi M�bH2/mDő+ő, ǴSQ?v#
bi`QD2 p T`�ȒMûK T`QbiǼ2/ő TQ /Q#m d8 KQiQ?Q/BMǴ

Ç S`QD2Fi
S`QD2Fi2K b2 `QxmKő b2bFmT2Mő MÿFQHBF� i2biɩ }M�M+Qp�Mɷ+? x D2/MQ?Q x/`QD2X
S`QD2Fi bFQMÍő- D�FKBH2 DbQm pȒ2+?Mv D2?Q i2biv bTHMÿMvX w�`Qp2ƚ D2/2M i2bi
Kɩʈ2 #ɷi bQmÍ�biő pő+2 T`QD2Fiɩ � p F�ʈ/ûK K� DBMû Í�bQpû `QxK2xőX

Ç .miv *v+H2
.miv +v+H2 D2 xQ#2+MÿM� Í�bi i2bim TǼ2//2}MQp�M� �/KBMBbi`�iQ`2K bvbiûKmX
o `�K+B D2/MQ?Q i2bim b2 Kɩʈ2 D2/2M /miv +v+H2 Q/2?`�i M�TǼőFH�/ iBbő+F`�i-
D�FQ iǼ2#� Ǵw�pǼ2Mő � Qi2pǼ2Mő /p2Ǽő bi`QD2ǴX h2MiQ /miv +v+H2 D2 x�KÿǼ2M M�
i2biQp�Mő pɷ/`ʈ2 T�Miɩ /p2Ǽő #�;`mX

Ç �ii�+?K2Mi
�ii�+?K2Mi2K D2 M�xɷp�MQ TǼőbHmȒ2Mbipő T`Q #�;`- Fi2`û D2 TǼBTQD2MQ x� TQKQ+B
?v/`�mHB+Fû?Q bvbiûKmX hviQ i�Fû TQ/Hû?�Dő bi2DMûKm bvbiûKm i2biQp�Mő D�FQ
bi`QD2 � bT�/�Dő TQ/ i2bivX

Ç ai`QD
ai`QD2K b2 `QxmKő #�;` M2#Q M�FH�/�Í "Q#+�i � D2 ?H�pMőK Q#D2Fi2K i2biQp�Mő
p Q#D2Fim i2biQp�+ő?Q TQHv;QMmX avbiûK Q MÿK m+?Qp�p� p2ȒF2`û BM7Q`K�+2 D�FQ
�Fim�HMő bi�p KQiQ?Q/BM- /QTHƚQp�Mő i2FmiBM QT2`�iQ`v- b2`pBbMő FMőʈF� �i/X

Ç w�xM�K Q bKÿMÿ
w�xM�K pvTHMő QT2`�iQ` TQ bFQMÍ2Mő bpû bKÿMv � mp2/2 p2ȒF2`û ȹFQMv Fi2`û
pvFQM�H b /�MɷKB bi`QDB � �ii�+?K2Miv � Fi2`ɷ i2bi T`�pÿ /QFQMÍBHX L2+?v#ő
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BM7Q`K�+2 Q �Fim�HMőK TQÍ�bő- TQ`m+?�+? bi`QD2 ÍB /QTHƚQp�Mő D�Fɷ+?FQHBp F�@
T�HBMX SǼB M�bH2/MûK TǼB?H�Ȓ2Mő KBbi`� bKÿMv b2 iQKmiQ xQ#`�xő p2ȒF2`û M2@
xFQMi`QHQp�Mû bKÿMv- �#v D2 KQ?H TQip`/Bi- M2#Q M�QT�F p`�iBi QT2`�iQ`QpB F
QT`�pÿ +?v#X

.�HȒőK #2xT2ÍMQbiMőK T`pF2K- Fi2`ɷ x�`Qp2ƚ m`v+?Hő T`Q+2b T`�+2 b2 bvbiûK2K- D2
TǼB?H�ȒQp�Mő mʈBp�i2H2 TQKQ+ő L6* ÍBTmX E�ʈ/ɷ x�KÿbiM�M2+ TQHv;QMm D2D DBʈ K�-
B/2MiB}F�ÍMő FƦ/ Íi2ÍFv b2 i2/v bTQDő b mʈBp�i2HbFɷK DKûM2K � ?2bH2K p /�i�#�xB �
TǼBHQʈ2MőK ÍBTm F2 Íi2Í+2 mHQʈ2Mû p2/H2 FH�p2bMB+2 b2 mʈBp�i2H TǼB?H�bő /Q bvbiûKmX

SǼB?H�ȒQp�Mő TQKQ+ő L6* ÍBTm TǼ2/bi�pmD2 D2/2M x ?H�pMő+? TQʈ�/�pFɩ M� bvbiûK,
D2/MQ/m+?û � TǼ2?H2/Mû QpH�/�MőX avbiûK D2 iQiBʈ pvpőD2M B T`Q QT2`�iQ`v bi`QDɩ- Fi2Ǽő
M2Kmbő #ɷi xpvFHő TQmʈőp�i pɷTQÍ2iMő i2+?MBFm � D2 iǼ2#� DBK T`�+B b Mő mbM�/MBi
+Q M2Dpő+2X J�Mm�HMő T`�+2- Fi2`Qm T`Qp�/ő +2Hɷ /2M Kɩʈ2 #ɷi p2HKB pvÍ2`T�p�Dő+ő
xpH�Ȓȣ p H2iMő+? /M2+? � TQ bFQMÍ2Mő b2 +?iÿDő QT2`�iQǼB +Q M2D`v+?H2DB Q/2#`�i /QKɩ
x� `Q/BMQm � M2Ǽ2ȒBi K2Mi�HMő Q#iőʈMQbiB b TQÍői�ÍQpɷKB T`Q;`�KvX .�HȒőK xTɩbQ#2K-
D�F bvbiûK #m/2 mH2?ÍQp�i T`�+B b MőK- D2 TǼ2/pvTHƚQp�Mő 7Q`KmH�Ǽɩ Q x�xM�Km x2
bKÿMvX L�TǼőFH�/ #m/2 TǼ2/pő/�i D�FQm bKÿMm QT2`�iQ` T`�pÿ #m/2 +?iői pvTHƚQp�i-
b D�FɷK bi`QD2K T`�+Qp�H- D�Fû F�T�HBMv /QÍ2`T�p�H � B BM7Q`K�+2 Q TQÍ�bő b2 #m/Qm
TǼ2/pvTHƚQp�i M� x�FH�/ÿ /�i x K2i2Qbi�MB+2 mKőbiÿMû M� biǼ2Ȓ2 ?H�pMő #m/QpvX

avbiûK K� #ɷi QpȒ2K TǼBT`�p2M bTHƚQp�i TQʈ�/�pFv B KBbi`ɩ � �/KBMBbi`�iQ`ɩ- Fi2Ǽő
+?iÿDő �M�HvxQp�i mHQʈ2M� /�i� � pvip�Ǽ2i M� D2DB+? x�FH�/ÿ bi�iBbiBFvX .ɩH2ʈBi� D2
i2/v 7mMF+BQM�HBi� pɷ#ÿ`m bT2+B}+Fɷ+? /�i x� m`ÍBiû Q#/Q#ő � D2DB+? 2tTQ`i /Q *ao
bQm#Q`mX a�K bvbiûK #m/2 mKÿi xT`�+Qp�p�i TǼ2?H2/v x� mTHvMmHû iɷ/Mv- Kÿbő+2 �
i`BK2bi`v � xQ#`�xQp�i D2 p BMi2`�FiBpMő+? ;`�72+?X

dXk AMbi�H�+2 >q � aq

AKTH2K2MiQp�Mɷ bvbiûK- Fi2`ɷ M2b2 T`�+QpMő M�x2p """a- D2 TQbi�p2Mɷ M� �/KBMBb@
i`�ÍMőK bvbiûKm a�BHb M�Tb�MûK p b2`p2`QpûK D�xv+2 LQ/2CaX C�FQ /�i�#�xB TQmʈőp�
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JvaZGX h�iQ x�FH�/Mő FQM};m`�+2 TQbFvimD2 ȒB`QFQm mʈBp�i2HbFQm x�FH�/Mm TQ +2@
HûK bpÿiÿ � iőK T�/2K B DBbiQim /HQm?Q/Q#û TQ/TQ`v x2 bi`�Mv pɷpQD�ǼɩX S`Q D2?Q
TQiǼ2#v "Q#+�i x�DBbiBH m KQ#BHMő?Q QT2`�iQ`� B pH�biMő i2H2FQKmMBF�ÍMő 7`2Fp2M+2 p
Q#H�biB TQHv;QMm T`Q #2x+?v#Mû bőȣQpû bTQD2MőX

"""a D2 bTmȒiÿM D�FQ r2#Qp� �THBF�+2 M� b2`p2`m- Fi2`ɷ T�M AM;X hQK�Ȓ Ì2MbFɷ
S?X.X FQmTBH � xT`QpQxMBH p ?H�pMő #m/Qpÿ TQHv;QMmX EQM};m`�+2 b2`p2`m D2 M�bi�@
p2M� i�F- �#v xpH�/H� #m/Qm+ő pvbQFɷ bőȣQpɷ T`QpQx � �#v iőK T�/2K #vH� b+?QTM�
mFH�/�i p2HFû KMQʈbipő /�i � T`�pB/2HMÿ D2 x�HQ?Qp�iX _Qx?`�Mő D2 TǼőbimTMû TQmx2 p
+?`�MÿMû HQF�HMő bőiB "Q#+�im bF`x r2#Qpɷ T`Q?Hőʈ2ÍX w iQ?QiQ /ɩpQ/m DbQm M� Kőbiÿ
BMbi�HQp�Mv /p� QbQ#Mő TQÍői�Í2- Fi2`û DBʈ p T`QbiQ`�+? TQHv;QMm bHQmʈBHv /Ǽőp2 � x
MB+?ʈ D2 bvbiûK D2/MQ/mȒ2 TǼőbimTMɷ mʈBp�i2HɩKX

a�KQiM� BMbi�H�+2 b2`p2`m x�#`�H� TǼB#HBʈMÿ /2MX _Qx#ÿ?Mmiő � M�bi�p2Mő bvbiûKm
M� b2`p2`m i`p�H� /p� /Mv � iQ x /ɩpQ/m +2`iB}F�+2 AS �/`2b bvbiûKQpQm +2Mi`�HQm
#Q#+�imX

dXj h2biQp�Mő T`pMő p2`x2

o TɩH+2 x�Ǽő T`Q#ÿ?H� p T`QbiQ`�+? TQHv;QMm xFQmȒF� T`pMő p2`x2 bvbiûKmX *őH2K iûiQ
xFQmȒFv #vHQ TQip`x2Mő bT`�pMû bKÿǼQp�Mő pɷpQD2 � /Q#`û pQH#v ;`�}+Fû?Q `Qx?`�MőX
SǼőiQK2M m i2biQp�Mő #vH ?H�pMő KBbi`- Fi2`ɷ K� F�ʈ/Q/2MMő xFmȒ2MQbiB b TǼ2/+?QxőK
bvbiûK2K- b T`Q#HûKv QT2`�iQ`ɩ TǼB pvTHƚQp�Mő x�xM�Kɩ � M�xM�ÍBH ȹbF�Hő KQʈMɷ+?
F`�DMő+? bBim�+őX

"""a p iû /Q#ÿ KÿH 7mMF+BQM�HBim TǼB?H�Ȓ2Mő � xpH�/�H x�FH�/Mő T`�+B b /�iv m`Í2Mû
M� x�FH�/ÿ bT2+B}F�+2X JBbi` bKÿMv bB pvxFQmȒ2H QpH�/�Mő bvbiûKm � /Q?`QK�/v DbK2
b2Tb�HB TǼBTQKőMFv F `QxHQʈ2Mő /�iQpû bi`mFim`v � xTɩbQ#m x�/�p�Mő /�iX E2 FQM+B
b2x2Mő DbK2 M�TH�MQp�HB i2`KőM /�HȒő?Q i2bim � iQ M� Fpÿi2M kyR3X o S`QiQivTQpûK
Q//ÿH2Mő b2 Í2F�HQ M� TǼ2HQKm `QFm M�b�xQp�Mő MQpɷ+? bi`QDɩ /Q i2biQp�+ő?Q T`QpQxm
� M2#vHB #v b+?QTMB M�K TQbFviMQmi Q/TQpő/�Dő+ő xTÿiMQm p�x#m x D2DB+? bi`�Mv- +Qʈ
D2 TǼőÍBMQm i�F px/�H2Mû?Q /`m?û?Q i2bimX
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dX9 h2biQp�Mő /`m?û p2`x2

o T`ɩ#ÿ?m pɷpQD2 DbK2 M�`�xBHB M� ȹbF�Hő iɷF�Dő+ő b2 M�TQD2Mő L6* Íi2Í2F F bvbiûKm
TǼ2b r2#Qpɷ T`Q?Hőʈ2ÍX EpɩHB #2xT2ÍMQbiMőK `BxBFɩK b2 bTQH2ÍMQbiB D�FQ �TTH2- :Q@
Q;H2 M2#Q JQxBHH� `Qx?Q/Hv Q/2#`�i `Qx?`�Mő T`Q L6* x T`Q?Hőʈ2Íɩ- +Qʈ D2 D2/M� x
TǼ2/MQbiő M�Ȓ2?Q bvbiûKmX SǼBȒHB DbK2 i2/v b Ǽ2Ȓ2MőK pvipQǼ2Mő �THBF�+2 T`Q biQHMő
TQÍői�Í2 M� TH�i7Q`K�+? K�+Pa � qBM/Qrb- Fi2`� xQ#`�xmD2 /�i� x M�Ȓ2?Q """a
bvbiûKm � x�`Qp2ƚ mKQʈƚmD2 TǼBTQD2Mő Íi2ÍFv L6* ÍBTɩX h�iQ xKÿM� M�K x�`Qp2ƚ /Q
#m/Qm+M� mKQʈMő ȒB`Ȓő KQʈMQbiB `QxpQD2 /őFv #HBʈȒőKm T`QTQD2Mő TǼőKQ b QT2`�ÍMőK
bvbiûK2K M2ʈ bF`x r2#Qpɷ T`Q?Hőʈ2ÍX

SǼB /`m?ûK i2bim #vHQ TǼőiQKMQ pő+2 KBbi`ɩ � QT2`�iQǼB- Fi2Ǽő b2 p T`QbiǼ2/ő MQpû?Q
bvbiûKm p2HKB `v+?H2 xQ`B2MiQp�HBX h2bi #vH x2 bi`�Mv mʈBp�i2Hɩ ?Q/MQ+2M FH�/MÿX
C2/MőK x /ɩpQ/ɩ D2 xM�Kû r2#Qpû `Qx?`�Mő TQmʈőp�Mû p2 pÿiȒBMÿ r2#Qpɷ+? �THB@
F�+őX AM7Q`K�ÍMő i2+?MQHQ;B2 i�Fû TǼBi�?mDő HB/bFQm TQxQ`MQbi M�TǼőFH�/ /őFv Qbi`ɷK
#�`p�K M� KQMBiQ`m- Fi2`û pő+ x�mDKQm M2ʈ Í2`MQ#őHɷ T�Tő`X

h2bi MQpɷ+? b+?QTMQbiő bvbiûKm T`Q#ÿ?H p2HKB ȹbTÿȒMÿX avbiûK D2 TQbimTMÿ x�TQDQ@
p�M /Q /2MMő?Q T`QpQxmX S`Q x�DBȒiÿMő THvMmHû?Q TǼ2+?Q/m b2 i�F /ÿD2 b2 bQm#ÿʈMɷK
TQmʈőp�MőK bi�`û?Q bvbiûKmX L� M�bH2/mDő+ő+? Q#`�x+ő+? D2 xQ#`�x2MQ T`QbiǼ2/ő MQ@
pû?Q """a bvbiûKmX

j9



P#`�x2F dXR, SǼB?H�ȒQp�+ő bi`�MF� """a TǼBT`�p2M� M� TǼBHQʈ2Mő L6* ÍBTm x�Kÿbi@
M�M+2

P#`�x2F dXk, ȸpQ/Mő bi`�MF� bvbiûKm b pɷTBb2K D2Ȓiÿ M2xFQMi`QHQp�Mɷ+? x�xM�Kɩ
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P#`�x2F dXj, .2i�BHMő bi`�MF� mʈBp�i2H2 b 7Q`KmH�Ǽ2K T`Q mFH�/�Mő /�i

dX8 ȑFQH2Mő T2`bQM�Hm

C�F Db2K M�xM�ÍBH p TǼ2/+?Qxő TQ/F�TBiQH2- bvbiûK K� p2HKB D2/MQ/m+?û QpH�/�MőX
E iQKm b2 p�ʈ2 B bMőʈ2M� TQiǼ2#� Í�bm M� T`QȒFQH2Mő mʈBp�i2HɩX PT2`�iQǼB- Fi2`ɷ+? b2
QpH�/�Mő iɷF� TǼ2/2pȒőK- K�Dő K�HQ QT`�pMÿMő � KQʈMQbiő QpH�/�Mő p `�K+B bvbiûKm-
iőK T�/2K b2 M2Kɩʈ2 bi�i- ʈ2 #v #vHB TǼ2?H+2MB BM7Q`K�+2KBX C2DB+? ?H�pMő ȹFQH D2
TQmx2 pvTHMBi 7Q`KmH�Ǽ � TQip`/Bi D2DX

ȑFQH2Mő QT2`�iQ`ɩ i2/v T`Q#ÿ?HQ p F`�iFûK Í�b2 TǼB#HBʈMÿ R8iB KBMmi b pvbQFQm
ȹbTÿȒMQbiőX w D2DB+? xTÿiMû p�x#v D2 T�i`Mû- ʈ2 M�Ȓ TǼőbimT b2 D2pő D�FQ bT`�pMɷ �
mbM�/Mő QT2`�iQ`ɩK �/KBMBbi`�+BX PpH�/�Mő TQÍői�Í2 D2 T`Q Mÿ D2/MQ/mȒȒő M2ʈ T`�+2
b imʈFQm � T�Tő`2KX

dXe SQ/TQ`�

a T�M2K AM;X hQK�Ȓ2K Ì2MbFɷK S?X.X TQÍői�K2 b #m/Qm+ő TQ/TQ`Qm bvbiûKm B
p /HQm?Q/Q#ûK Í�bQpûK ?Q`BxQMimX avbiûK D2 mT`�p2M i�F- �#v KQ?H #ɷi px/�H2Mÿ

je



�Fim�HBxQp�M � mT`�pQp�M TǼ2b ȒB7`Qp�Mû bőȣQpû bTQD2MőX .Q #m/Qm+M� DbQm M�TH�MQ@
p�Mv KBMBK�HMÿ /pÿ /�HȒő 2pQHm+2 bvbiûKm- Fi2`û D2Ȓiÿ pő+2 x�miQK�iBxmDő b#ÿ` /�i
M� TQHv;QMm � x272FiBpMő i�F pvmʈBiő Í�bm T`�+QpMőFɩX

jd



E�TBiQH� 3

w?Q/MQ+2Mő BKTH2K2Mi�+2

SQ ȹbTÿȒMû BKTH2K2Mi�+B bvbiûKm DbK2 M2/QÍF�pÿ Í2F�HB M� TQ`QpM�Mő 272FiBpBiv
TɩpQ/Mő?Q � MQpû?QX A F/v#v /QȒHQ D2M F M2T�i`Mû ȹbTQǼ2 Í�bm- D2 xD2pMû- ʈ2 pQH#�
MQpû?Q Ǽ2Ȓ2Mő bvbiûKm � D2?Q M�bH2/Mɷ+? BMQp�+ő #m/2 T`Q bTQH2ÍMQbi "Q#+�i p2HKB
TǼőMQbM�X o iQKiQ Q?H2/m B D2M mȒ2iǼ2MőK Í�bm T`�+QpMőFɩX

3XR JÿǼ2Mő 272FiBpBiv

lbFmi2ÍMBH Db2K M�xQ`Mû KÿǼ2Mő- �#v+?QK KÿHB TQ`QpM�Mő Q#Qm bvbiûKɩ � iőK TǼ2/@
bi�pm x/� BKTH2K2Mi�+2 """a TǼBM2bH� xH2TȒ2Mő ÍB x?Q`Ȓ2Mő pvmʈBiő Í�bmX JÿǼ2Mő
Db2K T`Qp�/ÿH TQKQ+ő Í�bQKő`v M� KQ#BHMőK i2H27QMm � b2 bi2DMɷK KMQʈbipőK /�i
T`Q Q#ÿ p�`B�MivX

SǼB pvTHƚQp�Mő x�xM�Km bi�M/�`/MőK i2KT2K `mÍMÿ /Q T�Tő`Qpû?Q 7Q`KmH�Ǽ2 /H2
bi�`û?Q bvbiûKm- TQip`x2Mő x�xM�Km � M�bH2/MûK TǼ2TBbm /�i x 7Q`KmH�Ǽ2 /Q i�#mHFv
p T`Q;`�Km JB+`QbQ7i 1t+2H Db2K M�KÿǼBH Í�b Ȓ2bi KBMmi � /p�+2i iǼB pi2ǼBMX L� imiQ
ÍBMMQbi #vHQ /Ǽőp2 TQiǼ2#� /pQm �ʈ iǼő HB/ő- /p� MQpû T�Tő`v 7Q`K�im �9 b TQiBbF2K-
T2`Q � T`QbiQ`vX

w� TQmʈBiő bvbiûKm MQpû?Q @ TǼB?H�Ȓ2Mő /Q bvbiûKm- x�/�Mő /�i- TQip`x2Mő x�xM�Km
� M�bH2/Mû Q/?H�Ȓ2Mő @ KB i2MiQ TQbimT x�#`�H KBMmim � ÍivǼB+2i QbK pi2ǼBMX SǼB iûiQ

j3



ÍBMMQbiB Db2K FmKmHQp�H `QH2 QT2`�iQ`� � KBbi`�- D2ʈ TQip`xmD2 QT2`�iQ`ɩp x�xM�KX
"ÿ?2K TQmʈőp�Mő bvbiûKm Db2K F`QKÿ bTQiǼ2#v 2H2FiǼBMv MmiMû F #ÿ?m b2`p2`m �
QbQ#Mő?Q TQÍői�Í2 M2TQiǼ2#Qp�H ʈ�/MQm DBMQm FQKQ/Bim @ ȹbTQ`� K�i2`B�HmX

3Xk a`QpM�Mő bvbiûKɩ

o M�bH2/mDő+ő i�#mH+2 D2 TǼ2?H2/Mû TQ`QpM�Mő Q#Qm bvbiûKɩ � D2DB+? M�`QFɩ M� mHQʈ2Mő
D2/MQ?Q x�xM�KmX

o�`B�Mi� Ǽ2Ȓ2Mő Ì�b w/`QD2

SɩpQ/Mő bvbiûK eKkjb kt T�Tő` �9
pɷpQD�Ǽɩ

Sb�+ő T2`Q

j x�KÿbiM�M+B

"""a RK93b 1H2Fi`B+F� 2M2`;B2

k x�KÿbiM�M+B

h�#mHF� 3XR, a?`Mmiő Í�bQpɷ+? � x/`QDQpɷ+? M�FH�/ɩ D2/MQiHBpɷ+? p�`B�Mi

w2 x�/�Mɷ+? /�i D2 T�i`Mû pɷ`�xMû xH2TȒ2Mő p TǼőT�/ÿ TQmʈBiő """a bvbiûKm p
TQ`QpM�Mő b TQmʈőp�MőK bvbiûKm TɩpQ/Mő?QX *Q b2 Í�bQpɷ+? M�`QFɩ iɷÍ2- pv+?�xő
M�K xH2TȒ2Mő Q ÍivǼB KBMmiv � iǼB+2i Tÿi pi2ǼBMX *Qʈ Hx2 BMi2`T`2iQp�i D�FQ TQFH2b
TQiǼ2#v Í�bm Q +2Hɷ+? dR-dWX hQ DbQm TǼB#HBʈMÿ /pÿ ?Q/BMv KÿbőÍMÿ M� D2/MQ?Q
QT2`�iQ`�X L�pő+ b2 mȒ2iǼő M2x�M2/#�i2HMɷ+? 9y HBbiɩ T�Tő`m KÿbőÍMÿ M� QbQ#mX

3Xj oBx2

oɷbH2/Fv TQ`QpM�Mő Q#Qm bvbiûKɩ DbQm pő+2 M2ʈ TQxBiBpMő D�F x ?H2/BbF� }M�MÍMő?Q
i�F 2FQHQ;B+Fû?QX hQ M�b D2Ȓiÿ pő+2 KQiBpmD2 /Q #m/Qm+ő+? Bi2`�+ő bvbiûKm- Fi2`û DbQm
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QxM�Í2Mv D�FQ 6�x2 k � 6�x2 jX L�bH2/Mɷ pɷpQD xH2TȒő TQmʈBi2HMQbi +2Hû?Q bvbiûKm �
m/ÿH� x MÿD FQKTH2tMő- �H2 x�`Qp2ƚ TǼ2?H2/Mû /�iQpû +2Mi`mKX

3XjXR 6�x2 k

aTmȒiÿMő 6�x2 k D2 M�TH�MQp�Mû M� x�Ǽő kyR3X P#b�?mD2 T`�pB/2HMɷ b#ÿ` /�i x HQF�HMő
K2i2Qbi�MB+2X .�i� b2 TQiû �miQK�iB+Fv TǼ2/pvTHMő QT2`�iQ`QpB /Q 7Q`KmH�Ǽ2 � T`Q
Í�b TQiǼ2#Mɷ M� pvTHMÿMő x�xM�Km TH�iő TǼ2/TQFH�/- ʈ2 b2 D2Ȓiÿ pő+2 xF`�iőX

3XjXk 6�x2 j

6�x2 j TǼ2/bi�pmD2 pÿiȒő x�b�? /Q bvbiûKmX .Q i2biQp�Mɷ+? bi`QDɩ TǼB#m/Qm ?�`/@
r�`Qpû ÍBTv pvpőD2Mû T�M2K AM;X hQK�Ȓ2K Ì2MbFɷK S?X.XX hv #m/Qm p `2�HMûK
Í�b2 Q/2bőH�i i2H2K2i`B+F� /�i� � �Fim�HMő TQHQ?m bi`QD2 /Q bvbiûKmX PT2`�iQ` M�
FQM+B bKÿMv DBʈ TQmx2 TQip`/ő bT`�pMQbi /�iX L2D2M ʈ2 b2 TQiǼ2#Mɷ Í�b QT2`�iQ`�
m TQÍői�Í2 xF`�iő M� KBMBKmKX >H�pMő pɷ?Q/Qm iûiQ Bi2`�+2 #m/Qm /�i� Q bi`QDő+?-
Fi2`� TQbHQmʈő F pɷpQDB Fp�HBiMÿDȒő+? bi`QDɩX
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w�pÿ`

>H�pMő M�THMő iûiQ #�F�H�ǼbFû T`�+2 #vH pɷ#ÿ` � BKTH2K2Mi�+2 BM7Q`K�ÍMő?Q bvb@
iûKm M� i2biQp�+ő TQHv;QM bTQH2ÍMQbiB .QQb�M "Q#+�i 1J1� bX`XQX @ �M�Hɷx� Ǽ2Ȓ2Mő
TɩpQ/Mő?Q � M�bH2/Mÿ bT2+B}F�+2 � mp2/2Mő /Q T`QpQxm iQ?Q MQpû?QX

hQKm TǼ2/+?�xő /2}MB+2 p2ȒF2`ɷ+? i2`KőMɩ TQmʈőiɷ+? p iûiQ T`�+BX .�H2 DbK2 /2}@
MQp�HB KQʈMû TǼőMQbv � `BxBF�- Fi2`û b2 KQ?Qm pvbFviMQmi TǼB BKTH2K2Mi�+B MQpû?Q
bvbiûKm /Q x�p2/2Mû bTQH2ÍMQbiBX SQiû DbK2 M�p�x�HB M� bT2+B}F�+B bvbiûKm D�FQ
i�FQpû?Q- TQTb�HB DbK2 ivTv TQʈ�/�pFɩ M� bvbiûK � TQTb�HB ʈBpQiMő +vFHmb BM7Q`@
K�ÍMő?Q bvbiûKmX h2Q`2iB+FQm Í�bi DbK2 x�FQMÍBHB pvDK2MQp�MőK xTɩbQ#ɩ TQǼőx2Mő
bvbiûKmX

o T`�FiB+Fû Í�biB DbK2 b2 pÿMQp�HB M2D/Ǽőp2 TǼ2/bi�p2Mő bTQH2ÍMQbiB .QQb�M "Q#+�i
1J1� bX`XQ � D2Dő?Q i2biQp�+ő?Q TQHv;QMm- p2 Fi2`û DbK2 T`Qp2/HB BKTH2K2Mi�+B bvb@
iûKmX w?Q/MQiBHB DbK2 bi�p TɩpQ/Mő?Q bvbiûKm TQKQ+ő aqPh �M�Hɷxv TǼ2/ BKTH2@
K2Mi�+ő?Q MQpû?Q- Fi2`� M�xM�ÍBH� TQiǼ2#m MQpû?Q Ǽ2Ȓ2Mő xT`�+Qp�Mő � ȹb+?Qpv /�iX
L� iQ M�p�x�H� �M�Hɷx� TQi2M+B�HMő+? KQʈMQbiő pɷpQD2 bvbiûKm � M�bH2/Mû `Qx?Q/@
Mmiő T`Q FQK#BM�+B 2ti2`Mő?Q � BMi2`Mő?Q pɷpQD2X o F�TBiQH2 AKTH2K2Mi�+2 bvbiûKm
DbK2 TQTb�HB +2Hɷ T`Q+2b ȹbTÿȒMû BKTH2K2Mi�+2 MQpû?Q bvbiûKm """a Q/ D2?Q bT2@
+B}F�+2 TǼ2b BMbi�H�+B ?�`/r�`2 � bQ7ir�`2- MÿFQHBF i2biQp�Mő �ʈ TQ ȒFQH2Mő mʈBp�i2HɩX
S`�+B DbK2 x�FQMÍBHB x?Q/MQ+2MőK BKTH2K2Mi�+2 bvbiûKm b D2?Q TǼőMQbv � M�xM�ÍBHB
D2?Q /�HȒő `QxpQD p #m/Qm+MmX
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GBi2`�im`�

(R) JPGL�_- wX 172FiBpMQbi BM7Q`K�ÍMő+? bvbiûKɩX S`�?� , :`�/� Sm#HBb?BM;-
kyyyX Aa"L 3y@dReN@9Ry@s

(k) SPG�E- CX J1_lLE�- oX *�_.�- �X lKÿMő bvbiûKQpû?Q M�p`?mX :`�/�-
S`�?� kyyj

(j) aP.PJE�- SXc EGÌPo�- >X AM7Q`K�ÍMő bvbiûKv p TQ/MBFQpû T`�tBX kX �F@
im�HBxQp�Mû � `QxȒőǼ2Mû pv/�MőX S`�?� , *QKTmi2` S`2bb- kyRyX Aa"L Nd3@3y@
k8R@k3d3@d

(9) ho_.ŐEPo�- JX w�p�/ÿMő � BMQp�+2 Aa p2 }`K�+?X S`�?� , :`�/� Sm#HBb?BM;-
kyyRX Aa"L 3y@dReN@dyj@e

(8) q2# }`Kv .QQb�M "Q#+�i bX`XQX (QMHBM2)X S`�?�, .QQb�M "Q#+�i bX`XQX- kyR3 (+BiX
kyR3@yd@kd)X .QbimTMû x, ?iiTb,ffrrrX#Q#+�iX+xfQ@bTQH2+MQbiB@#Q#+�i@+x

(e) q2# }`Kv "Q#+�i (QMHBM2)X S`�?�, "Q#+�i- kyR3 (+BiX kyR3@yd@kd)X .QbimTMû x,
?iiTb,ffrrrX#Q#+�iX+QKf+QKT�Mv@BM7Qf?BbiQ`vfbiQ`v

(d) q2# :QQ;H2 J�Tb (QMHBM2)X JQmMi�BM oB2r, :QQ;H2- kyR3 (+BiX kyR3@yd@jR)X .Q@
bimTMû x, ?iiTb,ffrrrXK�TbX;QQ;H2X+QKf

(3) q2# qBFBT2/B� L2�` 6B2H/ *QKKmMB+�iBQM (QM@
HBM2)X qBFBT2/B�- kyR3 (+BiX kyR3@y3@yk)X .QbimTMû x,
?iiTb,ff+bXrBFBT2/B�XQ`;frBFBfL2�`n6B2H/n*QKKmMB+�iBQMf

9k



SǼőHQ?� �

oɷF�x T`�+QpMőF� R

P#`�x2F �XR, .2MMő pɷF�x QT2`�iQ`�- Fi2`ɷ pvTHƚQp�H p TɩpQ/MőK Ǽ2Ȓ2Mő- bi`�M� R
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SǼőHQ?� "

oɷF�x T`�+QpMőF� k

P#`�x2F "XR, .2MMő pɷF�x QT2`�iQ`�- Fi2`ɷ pvTHƚQp�H p TɩpQ/MőK Ǽ2Ȓ2Mő- bi`�M� k
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