
y YRfRfeyY y

*QMi`ƬH2 i2`KBM�H /2 "."AP @ b2bbBQM R
l*"G @ .ûT�`i2K2Mi BM7Q`K�iB[m2 UkykkfkykjV

SQm` �bbm`2` HǶ�MQMvK�i- M2 MQi2x T�b pQi`2 MQK Qm MmKû`Q ûim/B�Mi bm` H� +QTB2X
lM2 72mBHH2 T�TB2` �9 �miQ`Bbû2X .m`û2 , R?jyX
_2KTHBbb2x H2b +�b2b bm` H� /2`MBĕ`2 72mBHH2- /2 T`û7û`2M+2 �m bivHQ MQB`X G2b [m2biBQMb �p2+ mM bvK#QH2
˙ QMi y- R Qm THmbB2m`b #QMM2b `ûTQMb2bX G2b �mi`2b QMi mM2 mMB[m2 #QMM2 `ûTQMb2X

G�bbûb /2 `û~û+?B` ¨ /2 MQmp2�mt bmD2ib /Ƕ2t�K2M +?�[m2 �MMû2- pQb 2Mb2B;M�Mib pQmb +?�`;2Mi /2 +QM+2pQB` mM
QmiBH T2`K2ii�Mi /2 ;ûMû`2` /2b bmD2ib ¨ T�`iB` /ǶmM2 #�b2 /2 /QMMû2bX *QKK2 pQmb �``Bp2x Ĝ 2t+2TiBQMM2HH2K2Mi Ĝ 2M
`2i�`/ �m +Qm`b- pQmb ûim/B2x +2 [m2 H2b �mi`2b ûim/B�Mi·2·b QMi /ûD¨ `û�HBbûX

lM T`2KB2` ;`QmT2 bǶ2bi H�M+û /�Mb H� KQ/ûHBb�iBQM `2H�iBQMM2HH2X *B@/2bbQmb bQM b+?ûK� 2i H2b /QMMû2b /2 H� i�#H2
S`QTQb2` ,

1t2`+B+2b UB/1- ûMQM+û- /B{+mHiû- /m`û2- TQBMibV
Zm2biBQMb UOB/1- MmKû`Q- ûMQM+û- TQBMib- OB/hV

hvT2b[m2biBQM UB/h- H�#2HV
*?QBt`öTQMb2 UB/*- p�H2m`V

LBp2�mt UB/LB- H�#2HV
LQiBQMb UB/LQ- H�#2HV

S`QTQb2` UOB/1- OMmKû`Q- OB/*- 2bi*Q``2+iV
h`�p�BHH2` UOB/1- OMmKû`Q- OB/LQ- OB/LBV

B/1 MmKû`Q B/* 2bi*Q``2+i
R R R y
R R k R
R k j y
R k 9 y
k R R R
k R j R

.Ƕ�mi`2b ;`QmT2b QMi `û�HBbû mM /Q+mK2Mi CaPL U¨ ;�m+?2V- mM2 .h. TQm` sJG U2M ?�mi ¨ /`QBi2V 2i mM2
/2b+`BTiBQM T�`iB2HH2 /2 /QMMû2b _.6 U2M #�b ¨ /`QBi2VX

&
]2t2`+B+2b], (&

]nB/], R-
]iBi`2], ]*QKT`ö?2MbBQM /2b bQm`+2b]
]TQBMib], e-
]öMQM+ö], ]�7BM /2 pQmb 7�KBHB�`Bb2` �p2+ H2b bQm`+2b- `öTQM/2x �mt

[m2biBQMb bmBp�Mi2bX]-Òæ
]/B77B+mHiö], k-
][m2biBQMb], (&

]nB/], ]R@R]-
]ivT2], ]Z*J]-
]öMQM+ö], ].2mt [m2biBQMb /^mM KüK2 2t2`+B+2

T2mp2Mi@2HH2b �pQB` H2 KüK2 öMQM+ö \]-Òæ
]+?QBt], (]PmB]- ]LQM])-
]bQHmiBQMb], (]oQmb 2bTö`B2x p`�BK2Mi H^�pQB` \5])-
]#�`ĐK2], ]L"*tyX8@LJ*]

'-&
]nB/], ]R@k]-
]ivT2], ]Z*J]-
]öMQM+ö], ]lM2 [m2biBQM T2mi@2HH2 �pQB` THmbB2m`b

`öTQMb2b +Q``2+i2b \]-Òæ
]+?QBt], (]PmB]- ]LQM])-
]bQHmiBQMb], (]1HH2 2bi 7�+BH2XXX bB QM öpBi2 H2

TBĐ;2X])-Òæ
]#�`ĐK2], ]L"*tyX8@LJ*]

'
)

')'

R I5.P*huS1 ;2M2`�i2m` (
k I51G1J1Lh [m2biBQM UöMQM+ö- +?QBt\- ivT2V=
j I51G1J1Lh öMQM+ö UOS*.�h�V=
9 I5�hhGAah [m2biBQM bQHmiBQM A._16a=
8 I51G1J1Lh +?QBt UOS*.�h�V=
e I5�hhGAah +?QBt B/ A.=
d I51G1J1Lh ivT2 1JShu=
3 I5�hhGAah ivT2 H�#2H *.�h�=
N )=

!T`27Bt #/,I?iiT,ff#/X/#= X
!T`27Bt `/7,I?iiT,ffrrrXrjXQ`;f`/7f= X
!T`27Bt `/7,I?iiT,ffrrrXrjXQ`;f`/7bf= X
!T`27Bt tb/,I?iiT,ffrrrXrjXQ`;ftb/f= X

#/,ivT2 `/7b,/QK�BM #/,Zm2biBQM X
#/,ivT2 `/7b,`�M;2 tb/,bi`BM; X
#/,T`QTQb2 `/7b,/QK�BM #/,Zm2biBQM X
#/,T`QTQb2 `/7b,`�M;2 #/,*?QBt X
#/,p�H2m` `/7b,/QK�BM #/,*?QBt X
#/,p�H2m` `/7b,`�M;2 tb/,bi`BM; X
#/,2bi*Q``2+i `/7b,/QK�BM #/,*?QBt X
#/,2bi*Q``2+i `/7b,`�M;2 tb/,#QQH2�M X

1t2`+B+2 R Ĝ *QKT`û?2MbBQM /2b bQm`+2b Ue TQBMibV

�B/2x H2b /Bzû`2Mib ;`QmT2b ¨ T`Q;`2bb2` 2M `ûTQM/�Mi �mt [m2biBQMb bmBp�Mi2bX

Zm2biBQM R .�Mb H2 b+?ûK� `2H�iBQMM2H- /2mt [m2biBQMb /ǶmM KāK2 2t2`+B+2 T2mp2Mi@2HH2b �pQB` H2 KāK2 ûMQM+û \

LQM PmB
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Zm2biBQM k .�Mb H2 b+?ûK� `2H�iBQMM2H- mM2 [m2biBQM T2mi@2HH2 �pQB` THmbB2m`b `ûTQMb2b +Q``2+i2b \

LQM PmB

Zm2biBQM j .�Mb H2 /B�;`�KK2 1f� [mB T`Q/mB`�Bi H2 b+?ûK� `2H�iBQMM2H 7Qm`MB- +QKK2Mi bQMi `2HBû2b H2b 2MiBiûb
/û`Bpû2b /2b `2H�iBQMb 1t2`+B+2b 2i Zm2biBQMb \

�bbQ+B�iBQM i2`M�B`2 �p2+ R-R
�;`û;�iBQM
�bbQ+B�iBQM #BM�B`2 �p2+ R-R

�bbQ+B�iBQM `û~2tBp2
�bbQ+B�iBQM i2`M�B`2 b�Mb R-R
�bbQ+B�iBQM #BM�B`2 b�Mb R-R

1MiBiû 7�B#H2
aTû+B�HBb�iBQM
�mi`2 `ûTQMb2

Zm2biBQM 9 .�Mb H2 /B�;`�KK2 1f� [mB T`Q/mB`�Bi H2 b+?ûK� `2H�iBQMM2H 7Qm`MB- +QKK2Mi 2bi `2T`ûb2Miû2 h`�@
p�BHH2` \

1MiBiû 7�B#H2
�bbQ+B�iBQM i2`M�B`2 b�Mb R-R
�bbQ+B�iBQM [m�i2`M�B`2 b�Mb R-R

�bbQ+B�iBQM [m�i2`M�B`2 �p2+ R-R
aTû+B�HBb�iBQM
�bbQ+B�iBQM #BM�B`2 b�Mb R-R

�bbQ+B�iBQM i2`M�B`2 �p2+ R-R
�bbQ+B�iBQM #BM�B`2 �p2+ R-R
�mi`2 `ûTQMb2

Zm2biBQM 8 ˙ Zm2HH2UbV HB;M2UbV /2 H� .h. M2 T2`K2ii2Mi T�b /2 biQ+F2` H2b KāK2b /QMMû2b [m2 +2HH2b +QMi2Mm2b
/�Mb H2 b+?ûK� `2H�iBQMM2H \

.û}MBiBQM /2 ivT2 UHB;M2b d@3V

.û}MBiBQM /2 [m2biBQM UHB;M2 kV

.û}MBiBQM /2 +?QBt UHB;M2b 8@eV

.û}MBiBQM /2 bQHmiBQM UHB;M2 9V

.û}MBiBQM /2 ûMQM+û UHB;M2 jV

�m+mM2

Zm2biBQM e ˙ .Ƕ�T`ĕb H� bQm`+2 _.6- [m2HUbV MQmp2�mUtV i`BTH2iUbV TQmp2x@pQmb /û/mB`2 \

#/ ,Zm2biBQM #/ ,ivT2 tb/ ,bi`BM;
tb/ ,#QQH2�M `/7 ,ivT2 `/7b ,*H�bb
#/ ,*?QBt `/7b ,`�M;2 #/ ,p�H2m`

#/ ,Zm2biBQM `/7 ,ivT2 `/7b ,*H�bb
#/ ,2bi*Q``2+i `/7 ,ivT2 `/7b ,*H�bb
#/ ,p�H2m` `/7 ,ivT2 `/7 ,S`QT2`iv

Zm2biBQM d *QK#B2M /2 imTH2b bQMi `2iQm`Mûb T�` H� `2[māi2 bmBp�Mi2 bm` H2b /QMMû2b `2H�iBQMM2HH2b \
a1G1*h .AahAL*h B/1- MmKö`Q 6_PJ S`QTQb2` q>1_1 B/* = MmKö`Qc

k
y

9
e

R
j

8
�mi`2

Zm2biBQM 3 *QK#B2M /2 imTH2b bQMi `2iQm`Mûb T�` H� `2[māi2 bmBp�Mi2 bm` H2b /QMMû2b `2H�iBQMM2HH2b \
a1G1*h *PlLhU2bi*Q``2+iV 6_PJ S`QTQb2` TR ALL1_ CPAL S`QTQb2` Tk PL TRXB/1 4 TkXB/1c

ky
Re

R
3

k
k9

y
9

Rk
�mi`2

Zm2biBQM N ˙ Zm2Hb bQMi H2UbV imTH2UbV `ûbmHi�i /2 H� `2[māi2 bmBp�Mi2 bm` H2b /QMMû2b `2H�iBQMM2HH2b \
a1G1*h B/* @ B/1 6_PJ S`QTQb2` q>1_1 2bi*Q``2+i LPh AL Ua1G1*h B/1 6_PJ S`QTQb2`V lLAPL
a1G1*h B/* Y 2bi*Q``2+i 6_PJ S`QTQb2` TR q>1_1 LPh 1sAaha Ua1G1*h  6_PJ S`QTQb2` Tk q>1_1 TRXMmKö`Q
I4 TkX2bi*Q``2+iV c
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1t2`+B+2 k Ĝ AMi2``Q;�iBQM /2b bQm`+2b Ue TQBMibV

ú+`Bp2x H2b `2[māi2b bmBp�Mi2b /�Mb H2 H�M;�;2 /2K�M/û bm` H� bQm`+2 +Q``2bTQM/�Mi2X

Zm2biBQM Ry GǶB/2MiB}�Mi /2b MQiBQMb +QMi2M�Mi aZG U/�Mb H2m` H�#2HV 2i T`QTQbû2b ¨ mM MBp2�m /QMi H2 H�#2H p�mi
�TTHB[m2` UaZGVX G2 `ûbmHi�i b2`� i`Bû T�` Q`/`2 /û+`QBbb�MiX

y yXk8 yX8 yXd8 R RXk8 RX8 _2b2`pû

a1G1*h MXB/LQ
6_PJ LQiBQMb MQ L�hl_�G CPAL h`�p�BHH2` L�hl_�G CPAL LBp2�mt MB
q>1_1 MQXH�#2H GAE1 �WaZGW� �L. MBXH�#2H 4 ��TTHB[m2`�
P_.1_ "u MXB/LQ .1a* c

Zm2biBQM RR SQm` +?�[m2 2t2`+B+2 �v�Mi THmb /2 k [m2biBQMb- /QMM2` H2 MQK#`2 /2 ivT2b U/2 [m2biBQMV /Bzû`2Mib
�BMbB [m2 H2 MQK#`2 /2 TQBMib KBMBKmK 2i K�tBKmK /2 b2b [m2biBQMb UaZGVX

y yXk8 yX8 yXd8 R RXk8 RX8 _2b2`pû

a1G1*h B/1- *PlLhU.AahAL*h B/hV �a M#- JALUTQBMibV- J�sUTQBMibV
6_PJ Zm2biBQMb
:_PlS "u B/1
>�oAL: *PlLhU V = R c

Zm2biBQM Rk SQm` +?�[m2 [m2biBQM- �{+?2x bQM ûMQM+û TmBb H2b `ûTQMb2b +Q``2+i2b UsZl1_uVX G2 `ûbmHi�i b2`�
/2 H� 7Q`K2 IT=öMQM+öI2K=`öTQMb2RIf2K=I2K=`öTQMb2kIf2K=IfT=X G� 7QM+iBQM B/Ub2[nB/`27V `2iQm`M2 H2b MQ2m/b

/QMi HǶB/2MiB}�Mi 2bi /�Mb H� bû[m2M+2 b2[nB/`27X y yXk8 yX8 yXd8 R RXk8 RX8 _2b2`pû

7Q` 0[ BM ff[m2biBQM
H2i 0bQHmiBQMb ,4 B/U0[fbQHmiBQMV
`2im`M <T> &0[f2MQM+2fi2tiUV'

&
7Q` 0b BM 0bQHmiBQMb
`2im`M <2K>&0bfi2tiUV'<f2K>
'

<fT>
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Zm2biBQM Rj ˙ G2b 2Mb2B;M�Mib p2mH2Mi +QMM�Bi`2 H2b bQHmiBQMb /2b [m2biBQMb /2 ivT2 Z*JX G2b ûim/B�Mi·2·b
T`QTQb2Mi /2b bQHmiBQMb 2M T�;�BHH2X J2ii2x iQmi H2 KQM/2 /Ƕ�++Q`/ 2M +Q+?�Mi H2b i`BTH2ib K�M[m�Mib UaS�_ZGVX
a1G1*h \p q>1_1 & ē '

\i `/7 ,ivT2 \[

6AGh1_U#/ ,2bi*Q``2+i Ǵi`m2ǴV

6AGh1_U\[ 4 ǴZ*JǴV

\p #/ ,2bi*Q``2+i \+

\+ #/ ,T`QTQb2 \[

\[ `/7 ,ivT2 \i

\[ #/ ,T`QTQb2 \+

\+ #/ ,2bi*Q``2+i Ǵi`m2Ǵ

\p #/ ,p�H2m` \+

\+ #/ ,2bi*Q``2+i \p

6AGh1_U\+ 4 Ǵi`m2ǴV

6AGh1_U\i 4 ǴZ*JǴV

\+ `/7 ,ivT2 Ǵi`m2Ǵ
\[ #/ ,ivT2 \i
\[ `/7 ,ivT2 #/ ,Z*J
\i `/7 ,ivT2 #/ ,Z*J
\+ #/ ,p�H2m` \p
\i #/ ,T`QTQb2 \[
\i #/ ,ivT2 \[

1t2`+B+2 j Ĝ "QMmb UR TQBMiV

Zm2biBQM R9 ˙ .Ƕ�T`ĕb mM2 ûim/2 *�`22` "mBH/2` /2 kyR3- [m2HH2b bQMi H2b TB`2b 2t+mb2b TQm` DmbiB}2` mM `2i�`/ \

lM �bi`QHQ;m2 �p�Bi T`û/Bi mM �++B/2Mi bm` HǶ�miQ@
`Qmi2- /QM+ DǶ�B T`Bb H2b T2iBi2b `Qmi2b

CǶ�B K�H2M+QMi`2mb2K2Mi K�`+?û bm` mM2 TH�[m2 /2
#ûiQM 7`�Bb

C2 T2Mb�Bb [mǶ>�HHQr22M ûi�Bi mM DQm` 7û`Bû

lM QBb2�m 2bi `2Mi`û /�Mb K� K�BbQM- DǶ�B KBb /m
i2KTb ¨ H2 7�B`2 bQ`iB`
CǶûi�Bb T`ûb2Mi- K�Bb D2 K2 bmBb 2M/Q`KB �m T�`FBM;

1t2`+B+2 9 Ĝ AMiû;`�iBQM /2 /QMMû2b U3 TQBMibV

6BM�H2K2Mi- pQmb /û+B/2x /2 +QMb2`p2` H� ". `2H�iBQMM2HH2- [m2 pQmb i`Qmp2x THmb bBKTH2- 2i H� ". _.6- [mB TH�Bi
¨ pQb 2Mb2B;M�MibX

SQm` `ûTQM/`2 �mt [m2biBQMb bmBp�Mi2b- pQmb miBHBb2`2x H2b H�M;�;2b /2 `2[māi2 �TT`QT`Bûb 2M 7QM+iBQM /2b bQm`+2bX
G2 `2bi2 /m T`Q;`�KK2 BM7Q`K�iB[m2 b2`� +Q/û 2M Tb2m/Q@H�M;�;2 UbvMi�t2 HB#`2- K�Bb bm{b�KK2Mi 2tTHB+Bi2 TQm` [m2
H2 T`Q;`�KK2 bQBi BKTHûK2Mi�#H2VX SQm` H2 MBp2�m /2 /ûi�BH- miBHBb2x /2b �TT2Hb /2 7QM+iBQMb TQm` bBKTHB}2` H2 +Q/2
U2X;X- bB pQmb /2p2x i`B2` mM i�#H2�m- û+`Bp2x i�#nbQ`i2/ 4 bQ`iUi�#V �++QKT�;Mû /ǶmM +QKK2Mi�B`2 K�Bb MǶû+`Bp2x
T�b mM �H;Q`Bi?K2 +QKTH2i /2 i`B /2 i�#H2�m 5VX liBHBb2x /2b +QKK2Mi�B`2b- T�` 2t2KTH2 TQm` 2tTHB[m2` +QKK2Mi pQmb
`ûbQHp2x H2b +QM~BibX

Zm2biBQM R8 ú+`Bp2x iQmi /Ƕ�#Q`/ mM T`Q;`�KK2 TQm` BMiû;`2` H2b /QMMû2b CaPL /�Mb H� ". `2H�iBQMM2HH2X
*QMbB/û`2x [m2 pQmb �p2x mM /B+iBQMM�B`2 Svi?QM TQm` H� bQm`+2 /2 /QMMû2b CaPLX

y y
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y yX8 R RX8 k kX8 j jX8 9 9X8 8 _2b2`pû

DbQM 4 +QMM2tBQMUbQm`+2kXDbQMV
#/`2H 4 +QMM2tBQMUbQm`+2RV

7Q` 2tQ BM DbQM(^2t2`+B+2b^), O TQm` +?�[m2 2tQ
`2[ 4 ]BMb2`i BMiQ 1t2`+B+2b p�Hm2b ULlGG- ^&2tQ(^öMQM+ö^)'^- &2tQ(^/B77B+mHiö^)'- LlGG- &2tQ(^TQBMib^)'V]
B/2tQ 4 #/`2HX2t2+mi2`U`2[V

7Q` [ BM 2tQ(^[m2biBQMb^), O TQm` +?�[m2 [m2biBQM
`2[ 4 ]b2H2+i B/h 7`QK hvT2bZm2biBQM r?2`2 H�#2H 4 &[(^ivT2^)']
`2b 4 #/`2HX2t2+mi2`U`2[V
B7 MQi `2b , O ivT2 BM2tBbi�Mi- BMb2`iBQM

B/i 4 #/`2HX2t2+mi2`U]BMb2`i BMiQ hvT2bZm2biBQM p�Hm2b ULlGG- &[(^ivT2^)'V]V
2Hb2,

B/i 4 `2b(y)(y)

O BMb2`iBQM [m2biBQM
MmK[ 4 [(^nB/^)XT�`iBiBQMU^@^V(k)
`2[ 4 ]BMb2`i BMiQ Zm2biBQMb p�Hm2b U&B/2tQ'- &MmK['- ^&[(^öMQM+ö^)'^- LlGG- B/iV]
B/2tQ 4 #/`2HX2t2+mi2`U`2[V

O BMb2`iBQM +?QBt 2i T`QTQb2` UHB2M [m2biBQM@+?QBtV
bQHmiBQMb 4 [(^bQHmiBQMb^)
7Q` +? BM [(^+?QBt^) , O TQm` +?�[m2 `öTQMb2

`2[ 4 ]b2H2+i B/* 7`QK *?QBt_2TQMb2 r?2`2 p�H2m` 4 &+?']
`2b 4 #/`2HX2t2+mi2`U`2[V
B7 MQi `2b , O +?QBt BM2tBbi�Mi- BMb2`iBQM

B/+? 4 #/`2HX2t2+mi2`U]BMb2`i BMiQ *?QBt_2TQMb2p p�Hm2b ULlGG- &+?'V]V
2Hb2,

B/+? 4 `2b(y)(y)
+Q``2+i 4 R B7 +? BM bQHmiBQMb 2Hb2 y
`2[ 4 ]BMb2`i BMiQ S`QTQb2` p�Hm2b U&B/2tQ'- &MmK['- &B/+?'- &+Q``2+i'V]

y y
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Zm2biBQM Re ú+`Bp2x 2MbmBi2 mM T`Q;`�KK2 [mB `2iQm`M2 HǶB/2MiB}�Mi /2b [m2biBQMb 2i H2m` MQK#`2 /2 `ûTQMb2b-
2M BMi2``Q;2�Mi H2b bQm`+2b `2H�iBQMM2HH2b 2i _.6X

y yX8 R RX8 k kX8 j _2b2`pû

#/`2H 4 +QMM2tBQMUbQm`+2RV
#/`/7 4 +QMM2tBQMUbQm`+29V

O `ö+mTö`�iBQM /QMMö2b `2H�iBQMM2HH2b
`2[ 4 ]b2H2+i *PL*�hUB/1- MmKö`QV �a B/- *PlLhU V 7`QK S`QTQb2` :_PlS "u B/1- MmKö`Q]
`2bR 4 #/`2HX2t2+mi2`U`2[V

O `ö+mTö`�iBQM /2b /QMMö2b _.6
`2[ 4 ]]]b2H2+i \[ U*PlLhU\pV �a \M#+V

r?2`2 &
\[ #/,T`QTQb2 \+ X
\+ #/,p�H2m` \p X

'
;`QmT #v \[]]]

`2bk 4 #/`/7X2t2+mi2`U`2[V

mMBQM 4 b2iU`2bRV % b2iU`2bkV
`2im`M mMBQM

y y


