
6mMxBQMB

"B;Mû �HH� +`2K�
*QK2 bB T`2T�`�MQ B #B;Mû �HH� +`2K�\
bB T`2T�`� H� T�bi� +?Qmt
bB /2TQbBi�MQ TB++QH2 [m�MiBi¨ /B BKT�biQ bmHH� i2;HB�
bB 7�MMQ +mQ+2`2 T2` d@3 KBMmiB- Qii2M2M/Q B #B;Mû
bB T`2T�`� H� +`2K�
bB 7�`+Bb+QMQ B #B;Mû +QM H� +`2K�
:B¨- K� T2` T`2T�`�`2 T�bi� +?Qmt 2 +`2K� ?Q #BbQ;MQ /2HH2 `2H�iBp2
`B+2ii25

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kN8 f jeN



6mMxBQMB

S`Q/QiiQ K�i`B+B�H2
.�i� mM� K�i`B+2 � UJ⇥SV 2/ mM� K�i`B+2 " US⇥LV- +QK2 bB +�H+QH�
H� K�i`B+2 * T`Q/QiiQ /B � 2 "\
Q;MB 2H2K2MiQ *BD bB QiiB2M2 /�H T`Q/QiiQ b+�H�`2 /2HH� `B;� B /B � 2
/2HH� +QHQMM� D /B ", �Bh ⇥ #D

�/2bbQ ?Q imii�pB� #BbQ;MQ /B mM bQiiQ@T`Q;`�KK� T2` +�H+QH�`2 BH
T`Q/QiiQ b+�H�`25

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kNe f jeN



6mMxBQMB

JQ/mH�`Bxx�xBQM2
Zm�M/Q �##B�KQ � +?2 7�`2 +QM mM T`Q#H2K� +QKTH2bbQ bT2bbQ HQ
bm//BpB/B�KQ BM T`Q#H2KB TBɍ b2KTHB+B +?2 `BbQHpB�KQ b2T�`�i�K2Mi2-
T2` TQB +QK#BM�`2 BMbB2K2 H2 bQHmxBQMB /2B bQiiQT`Q#H2KB �H }M2 /B
/2i2`KBM�`2 H� bQHmxBQM2 /2H T`Q#H2K� /B T�`i2Mx�X
Zm2biQ T`Q+2/BK2MiQ ĕ �TTHB+�#BH2 �M+?2 �HH� T`Q;`�KK�xBQM2X

bB bm//BpB/2 mM T`Q#H2K� +QKTH2bbQ BM T`Q#H2KB /B pQHi� BM pQHi� TBɍ
b2KTHB+B
mM� pQHi� BM/BpB/m�iB UbQiiQVT`Q#H2KB bm{+B2Mi2K2Mi2 2H2K2Mi�`B bB
`BbQHpQMQ [m2biB mHiBKB /B`2ii�K2Mi2
bB +QK#BM�MQ H2 bQHmxBQMB /2B bQiiQT`Q#H2KB T2` Qii2M2`2 H� bQHmxBQM2 /2H
T`Q#H2K� /B T�`i2Mx�

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kNd f jeN



6mMxBQMB

�TT`Q++BQ iQT@/QrM, bB T�`i2 /�HHǶ�HiQ- +QMbB/2`�M/Q BH T`Q#H2K� M2HH�
bm� BMi2`2xx� 2 bB T`Q+2/2 p2`bQ BH #�bbQ T2` `�{M�K2MiB bm++2bbBpB
}MQ � `B/m`HQ �/ mM BMbB2K2 /B bQiiQT`Q#H2KB 2H2K2Mi�`B
�TT`Q++BQ #QiiQK@mT, +B bB Q++mT� T`BK� /B `BbQHp2`2 bBM;QH2 T�`iB /2H
T`Q#H2K�- T2` TQB `Bb�HB`2 T`Q+2/2M/Q T2` �;;Bmbi�K2MiB bm++2bbBpB
}MQ �/ Qii2M2`2 H� bQHmxBQM2 ;HQ#�H2X
A HBM;m�;;B /B T`Q;`�KK�xBQM2 K2iiQMQ � /BbTQbBxBQM2 /2B K2++�MBbKB
/B �bi`�xBQM2 +?2 7�pQ`Bb+QMQ mM �TT`Q++BQ KQ/mH�`2
�bi`�xBQM2 bmB /�iB @ bB TQbbQMQ /2}MB`2 MmQpB iBTB /B /�iQ bT2+B}+B
T2` BH T�`iB+QH�`2 T`Q#H2K� UiBTB /B /�iQ �bi`�iiBV

+QHH2xBQMB /B p�HQ`B Y `2H�iBp2 QT2`�xBQMB
�bi`�xBQM2 7mMxBQM�H2 @ bB TQbbQMQ /2}MB`2 bQiiQT`Q;`�KKB T2`
UbQiiQVT`Q#H2KB bT2+B}+BX

B bQiiQT`Q;`�KKB bQMQ /B bQHBiQ T�`�K2i`B+B 2 BM * bB `2�HBxx�MQ
�ii`�p2`bQ H2 7mMxBQMB
TQbbQMQ 2bb2`2 U`BVmb�iB �HH� bi2bb� bi`2;m� /2HH2 QT2`�xBQMB #mBHi@BM /2H
HBM;m�;;BQ

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kN3 f jeN



6mMxBQMB

6mMxBQMB
v 4 7UtV

AM mM� 7mMxBQM2 K�i2K�iB+�- �/ Q;MB p�HQ`2 /2HH� p�`B�#BH2
BM/BT2M/2Mi2 Q �`;QK2MiQ t +Q``BbTQM/2 mMQ 2 mM bQHQ p�HQ`2 /2HH�
p�`B�#BH2 /BT2M/2Mi2 v X
*QKTBiQ /2HHǶBM7Q`K�iB+� ĕ [m2HHQ /B i`Qp�`2 /2HH2 i2+MB+?2 T2`
+�H+QH�`2 H2 7mMxBQMB �HH� #�b2 /2B T`Q#H2KB /� `BbQHp2`2X
AM * 2bBbi2 BH +QM+2iiQ /B 7mMxBQM2,

H2 p�`B�#BHB BM/BT2M/2MiB bQMQ +?B�K�i2 T�`�K2i`B 7Q`K�HB
BH `BbmHi�iQ pB2M2 `2biBimBiQ �ii`�p2`bQ BH +QK�M/Q `2im`M

lM T`Q;`�KK� * ĕ /2}MBiQ +QK2 mM BMbB2K2 /B 7mMxBQMB UmM�
Q##HB;�iQ`B�- BH K�BMVX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kNN f jeN



6mMxBQMB

6mMxBQMB
lM� 7mMxBQM2 Tmǁ 2bb2`2 pBbi� +QK2 mM� b+�iQH� M2`�,

T�`�K2i`B /B BM;`2bbQ �! 6 �! p�HQ`2 +�H+QH�iQ

• `BbQHp2 mM bQiiQT`Q#H2K� bT2+B}+Q
• �ii`�p2`bQ B T�`�K2i`B 2 BH `BbmHi�iQ b+�K#B� BM7Q`K�xBQMB +QM BH K�BM 2

+QM �Hi`2 7mMxBQMB
1b2KTBQ,
t �! �#b �! | t |

t , v �! K+/ �! K+/(t , v)

#, 2 �! 2tT �! #2

tR, . . . , tM �! bmK �!
MP

B=R
tB

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyy f jeN



6mMxBQMB

1b2KTBQ, .2}MBxBQM2 /B �#b BM *
BMi �#bUBMi tV
&
BMi `Bbc
B7 UtIyV

`Bb 4 @tc
2Hb2

`Bb 4 tc
`2im`M `Bbc '

lbQ /2HH� 7mMxBQM2
K�BMUV
&
BMi tR- tk- x- rc

XXX
x 4 �#bUtRVc

XXX
T`BMi7U]W/$M]- r Y �#bUtkVVc

XXX
'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyR f jeN



6mMxBQMB

6mMxBQMB, T2`+?û\
G� bi2bm`� /B mM T`Q;`�KK� `B~2ii2 HǶ�M�HBbB 7mMxBQM�H2 /2H T`Q#H2K� /�
`BbQHp2`2X GǶmbQ /2HH2 7mMxBQMB M�b+QM/2 �H `2biQ /2H T`Q;`�KK� B /2ii�;HB
BKTH2K2Mi�iBpB- TQM2M/Q HǶ�++2MiQ bm +Qb� BH T`Q;`�KK� 7� `BbT2iiQ �
+QK2 HQ 7�- +QMb2Mi2M/Q,

H� KQ/mH�`Bi¨
H� +?B�`2xx� 2 H2;;B#BHBi¨
H� 7�iiQ`Bxx�xBQM2 /2H +Q/B+2
H� b2T�`�xBQM2 /B +Bǁ +?2 +�K#B� /� +Bǁ +?2 `2bi� m;m�H2,

TQbbQ �TTQ`i�`2 KQ/B}+?2 �HH� 7mMxBQM2 BM mM TmMiQ bQHQ- b2Mx�
`Bb+?B�`2 KQ/B}+?2 T�`xB�HB
TQbbQ �M+?2 +�K#B�`2 HǶBKTH2K2Mi�xBQM2 /2HH� 7mMxBQM2 b2Mx� +�K#B�`2
BH T`Q;`�KK� +?2 H� mb�

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyk f jeN



6mMxBQMB

a+`BpB mM� pQHi�- mb� imii2 H2 pQHi2 +?2 pmQB
P;MB 7mMxBQM2 `�TT`2b2Mi� mMǶmMBi¨ BM/BT2M/2Mi2X .B +QMb2;m2Mx�,

+?B b+`Bp2 H� 7mMxBQM2 Tmǁ MQM +QBM+B/2`2 +QM +?B H� mb�X
H� bi2bb� 7mMxBQM2 Tmǁ 2bb2`2 mb�i� BM �Hi`B T`Q;`�KKB U`BmbQ /2H
+Q/B+2V
Q;MB 7mMxBQM2 Tmǁ 2bb2`2 i`�ii�i� b2T�`�i�K2Mi2 /�H `2biQ

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyj f jeN



6mMxBQMB

AH HBM;m�;;BQ /2p2 K2ii2`2 � /BbTQbBxBQM2 bi`mK2MiB T2`
/2}MB`2 MmQp2 QT2`�xBQMB �bi`�ii2 U7mMxBQMBV
mb�`2 H2 MmQp2 QT2`�xBQMB /2}MBi2

.BbiBM;mB�KQ /m2 KQK2MiB /Bp2`bB,
H� /2}MBxBQM2 /2HH� 7mMxBQM2
/2}MBb+2 BH +Q/B+2 +?2 `2�HBxx� HǶQT2`�xBQM2 �bi`�ii�
2 H� +?B�K�i� /2HH� 7mMxBQM2
+Q``BbTQM/2 �HHǶmiBHBxxQ /2HH� 7mMxBQM2

�/ mM� bi2bb� /2}MBxBQM2 TQbbQMQ +Q``BbTQM/2`2 /Bp2`b2 +?B�K�i2
U+QK2 x 4 �#bUtRV 2 r Y �#bUtkV M2HHǶ2b2KTBQ T`2+2/2Mi2VX
L2HH� /2}MBxBQM2 /2HH� 7mMxBQM2- BH +Q/B+2 7� `B72`BK2MiQ �;HB �`;QK2MiB
Q T�`�K2i`B 7Q`K�HB /2HH� 7mMxBQM2 UM2HHǶ2b2KTBQ tV
=) mM T�`�K2i`Q 7Q`K�H2 MQM +Q``BbTQM/2 �/ mM p�HQ`2 p2`Q 2
T`QT`BQ, ĕ b2KTHB+2K2Mi2 mM `B72`BK2MiQ bBK#QHB+Q U�/ mM �`;QK2MiQ
/2HH� 7mMxBQM2V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jy9 f jeN



6mMxBQMB

1b2KTBQ,
BMi 2tTUBMi #�b2- BMi 2bTQM2Mi2V
&
BMi `Bb 4 Rc
r?BH2 U2bTQM2Mi2 = yV

&
`Bb 4 `Bb  #�b2c
2bTQM2Mi2 4 2bTQM2Mi2 @ Rc

'
`2im`M `Bbc
'

G� /2}MBxBQM2 /B mM� 7mMxBQM2 +QMbi� /B /m2 T�`iB 7QM/�K2Mi�HB,
AMi2bi�xBQM2
"HQ++Q U+QK2 M2H K�BMUVVX

A T�`�K2i`B 7Q`K�HB bQMQ #�b2 2/ 2bTQM2Mi2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jy8 f jeN



6mMxBQMB

�H KQK2MiQ /2HH� +?B�K�i�- �HH� 7mMxBQM2 p2M;QMQ 7Q`MBiB B p�HQ`B /2;HB
�`;QK2MiB- Q T�`�K2i`B �iim�HB- `BbT2iiQ �B [m�HB 2z2iim�`2 BH +�H+QHQ
BMi 2tTUBMi #�b2- BMi 2bTQM2Mi2V
&XXX'

K�BMUV &
BMi #- 2- `R- `kc

XXX
`R 4 2tTUk-8Vc

XXX
b+�M7U]W/ W/]- �#- �2Vc
`k 4 2tTU#- 2Vc

XXX '
S`BK� +?B�K�i� 2tTUk-8V

k ĕ BH T�`�K2i`Q �iim�H2 +Q``BbTQM/2Mi2 � #�b2
8 ĕ BH T�`�K2i`Q �iim�H2 +Q``BbTQM/2Mi2 � 2bTQM2Mi2

a2+QM/� +?B�K�i� 2tTU#-2V
# ĕ BH T�`�K2i`Q �iim�H2 +Q``BbTQM/2Mi2 � #�b2
2 ĕ BH T�`�K2i`Q �iim�H2 +Q``BbTQM/2Mi2 � 2bTQM2Mi2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jye f jeN



6mMxBQMB

6mMxBQMB, /2}MBxBQM2
*QK2 H2 p�`B�#BHB- �M+?2 H2 7mMxBQMB p�MMQ /B+?B�`�i2X
aBMi�bbB,
BMi2bi�xBQM2 #HQ++Q
/Qp2

#HQ++Q ĕ BH +Q`TQ /2HH� 7mMxBQM2
BMi2bi�xBQM2 ĕ HǶBMi2bi�xBQM2 /2HH� 7mMxBQM2 2/ ?� H� b2;m2Mi2 7Q`K�,
B/@iBTQ B/2MiB7B+�iQ`2 UT�`�K2i`B@7Q`K�HBV
B/@iBTQ bT2+B}+� BH iBTQ /2H `BbmHi�iQ +�H+QH�iQ /�HH� 7mMxBQM2
B/2MiB7B+�iQ`2 bT2+B}+� BH MQK2 /2HH� 7mMxBQM2 2/ ĕ mM [m�HbB�bB
B/2MiB}+�iQ`2 * p�HB/Q
T�`�K2i`B@7Q`K�HB ĕ mM� b2[m2Mx� U2p2Mim�HK2Mi2 pmQi�V /B
/B+?B�`�xBQMB /B T�`�K2i`Q UiBTQ 2 MQK2V b2T�`�i2 /� pB`;QH�

1b2KTB, BMi2bi�xBQMB /B 7mMxBQM2
BMi �#b UBMi tV
BMi J�bbBKQ*QKmM.BpBbQ`2UBMi �- BMi #V
/Qm#H2 SQi2Mx�U/Qm#H2 t- /Qm#H2 vV
~Q�i K2/B� UBMi p2i()- BMi HmM;V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyd f jeN



6mMxBQMB

6mMxBQMB, +?B�K�i� UBMpQ+�xBQM2- �iiBp�xBQM2V
aBMi�bbB,
B/2MiB7B+�iQ`2 UT�`�K2i`B@�iim�HBV

B/2MiB7B+�iQ`2 ĕ BH MQK2 /2HH� 7mMxBQM2
HBbi�@T�`�K2i`B@�iim�HB ĕ mM� HBbi� /B 2bT`2bbBQMB b2T�`�i2 /�
pB`;QH�
B T�`�K2i`B �iim�HB /2pQMQ +Q``BbTQM/2`2 BM MmK2`Q 2 iBTQ �B T�`�K2i`B
7Q`K�HB- �Hi`BK2MiB b�`¨ `BH2p�iQ mM 2``Q`2 /B bBMi�bbB

1b2KTB, +?B�K�i2 /B 7mMxBQMB
BMi K+/- t- vR- vkc
/Qm#H2 2tT- r- p- xc

XXX
K+/ 4 J�bbBKQ*QKmM.BpBbQ`2UtYR- vRYvkVc
2tT 4 SQi2Mx�Ux- jXyVc

XXX
2tT 4 SQi2Mx�Ux- SQi2Mx�Up-rVVc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jy3 f jeN



6mMxBQMB

a2K�MiB+� UBM7Q`K�H2V /B mM� +?B�K�i� /B 7mMxBQM2
.2Mi`Q BH +Q`TQ /B mM� 7mMxBQM2 6 +QKT�`2 mM� +?B�K�i� /B mMǶ�Hi`�
7mMxBQM2 :

6 pB2M2 /2ii� 7mMxBQM2 +?B�K�Mi2
: pB2M2 /2ii� 7mMxBQM2 +?B�K�i�
1b2KTBQ, M2H K�BM +Ƕĕ mM �bb2;M�K2MiQ t 4 �#bUtVc
=) K�BM ĕ BH +?B�K�Mi2- �#b BH +?B�K�iQ

lM� +?B�K�i� /B 7mMxBQM2 ĕ mMǶ2bT`2bbBQM2- H� +mB p�Hmi�xBQM2 �ppB2M2
+QK2 b2;m2,

pB2M2 bQbT2b� HǶ2b2+mxBQM2 /B 6 2 pB2M2 ǳ+2/miQ BH +QMi`QHHQǴ � :- /QTQ
�p2` QTTQ`imM�K2Mi2 �bbQ+B�iQ B T�`�K2i`B �iim�HB �B T�`�K2i`B 7Q`K�HB
UT�bb�;;BQ /2B T�`�K2i`B- 7`� TQ+Q ĘV
p2M;QMQ 2b2;mBi2 H2 Bbi`mxBQMB /B :- � T�`iB`2 /�HH� T`BK�
HǶ2b2+mxBQM2 /B : i2`KBM� +QM HǶ2b2+mxBQM2 /B mMǶBbi`mxBQM2 bT2+B�H2
UBbi`mxBQM2 `2im`MV +?2 +�H+QH� BH `BbmHi�iQ /2HH� +?B�K�i� Uĕ BH p�HQ`2
/2HHǶ2bT`2bbBQM2 +Q``BbTQM/2Mi2 �HH� +?B�K�i�V
�H i2`KBM2 /2HHǶ2b2+mxBQM2 /B : BH +QMi`QHHQ `BiQ`M� � 6- +?2 T`Qb2;m2
HǶ2b2+mxBQM2 � T�`iB`2 /�H TmMiQ BM +mB : 2`� bi�i� �iiBp�i�

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jyN f jeN



6mMxBQMB

o�HQ`2 /B `BiQ`MQ /B mM� 7mMxBQM2, Bbi`mxBQM2 `2im`M
1b2KTBQ, 6mMxBQM2 +?2 `2biBimBb+2 BH K�bbBKQ i`� /m2 BMi2`BX

BMi K�tUBMi K- BMi MV &
B7 UK =4 MV

`2im`M Kc
2Hb2

`2im`M Mc '

*?B�K�i� /B K�t- �/ 2b2KTBQ /� K�BM,
K�BMUV &

BMi B- D- K�bbBKQc
b+�M7U]W/W/]- �B- �DVc
K�bbBKQ 4 K�tUB-DVc
T`BMi7U]K�bbBKQ 4 W/$M]- K�bbBKQVc '

G� 7mMxBQM2 K�BM i`�KBi2 B T�`�K2i`B �iim�HB +QKmMB+� �HH� 7mMxBQM2
K�t B p�HQ`B U/B B 2 DV bmB [m�HB +�H+QH�`2 H� 7mMxBQM2X
G� 7mMxBQM2 K�t i`�KBi2 BH p�HQ`2 /B `BiQ`MQ +QKmMB+� BH `BbmHi�iQ �H
K�BMX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRy f jeN



6mMxBQMB

L2H +Q`TQ /2p2 2bb2`+B HǶBbi`mxBQM2 `2im`M 2bT`2bbBQM2c H� +mB
2b2+mxBQM2 +QKTQ`i�,

BH +�H+QHQ /2H p�HQ`2 /B 2bT`2bbBQM2, [m2biQ p�HQ`2 pB2M2 `2biBimBiQ �H
+?B�K�Mi2 +QK2 `BbmHi�iQ /2HHǶ2b2+mxBQM2 /2HH� 7mMxBQM2
H� +2bbBQM2 /2H +QMi`QHHQ �HH� 7mMxBQM2 +?B�K�Mi2

Pbb2`p�xBQMB
BM `2im`M 2bT`2bbBQM2- BH iBTQ /B 2bT`2bbBQM2 /2p2 2bb2`2 HQ bi2bbQ
/2H iBTQ /2H `BbmHi�iQ /2HH� 7mMxBQM2 /B+?B�`�iQ M2HH� /2}MBxBQM2
HǶ2b2+mxBQM2 /B `2im`M 2bT`2bbBQM2 +QKTQ`i� H� i2`KBM�xBQM2
/2HHǶ2b2+mxBQM2 /2HH� 7mMxBQM2
1b2KTBQ,

BMi K�tUBMi K- BMi MV &
B7 UK =4 MV

`2im`M Kc
2Hb2

`2im`M Mc
T`BMi7U]TBTTQ]Vc f MQM pB2M2 K�B 2b2;mBi�  f '

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRR f jeN



6mMxBQMB

.B+?B�`�xBQMB /B 7mMxBQM2 UQ T`QiQiBTBV
A T�`�K2i`B �iim�HB M2HH� +?B�K�i� /B mM� 7mMxBQM2 /2pQMQ
+Q``BbTQM/2`2 BM MmK2`Q 2 iBTQ UBM Q`/BM2V �B T�`�K2i`B 7Q`K�HBX
.Q##B�KQ T2`K2ii2`2 �H +QKTBH�iQ`2 /B 7�`2 [m2biQ +QMi`QHHQ
=) T`BK� /2HH� +?B�K�i� /2p2 2bb2`2 MQi� HǶBMi2bi�xBQM2
.m2 TQbbB#BHBi¨,

R H� 7mMxBQM2 ĕ bi�i� /2}MBi� T`BK�
k H� 7mMxBQM2 ĕ bi�i� /B+?B�`�i� T`BK�

aBMi�bbB /2HH� /B+?B�`�xBQM2 /B 7mMxBQM2 UQ T`QiQiBTQV
BMi2bi�xBQM2c Qpp2`Q,
B/@iBTQ B/2MiB7B+�iQ`2 UT�`�K2i`B@7Q`K�HBVc

+Ƕ2ǵ mM ǳcǴ }M�H2 �H TQbiQ /2H #HQ++Q
M2HH� HBbi� /B T�`�K2i`B 7Q`K�HB Tmǁ �M+?2 K�M+�`2 BH MQK2 /2B
T�`�K2i`B ě BMi2`2bb� bQHQ BH iBTQ
BH +QKTBH�iQ`2 mb� H� /B+?B�`�xBQM2 T2` +QMi`QHH�`2 +?2 HǶ�iiBp�xBQM2 bB�
+Q``2ii�
/QTQ /2p2 2bb2`+B mM� /2}MBxBQM2 /2HH� 7mMxBQM2 +Q2`2Mi2 +QM H�
/B+?B�`�xBQM2

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRk f jeN



6mMxBQMB

P`/BM2 /B /B+?B�`�xBQMB 2 7mMxBQMB

"BbQ;M� /B+?B�`�`2 Q /2}MB`2 Q;MB 7mMxBQM2 T`BK� /B mb�`H� U+?B�K�`H�V
Ĕ T`�iB+� +QKmM2 bT2+B}+�`2 BM [m2biǶQ`/BM2,

R /B+?B�`�xBQMB UT`QiQiBTBV /B imii2 H2 7mMxBQMB Ui`�MM2 K�BMV
k /2}MBxBQM2 /B K�BM
j /2}MBxBQMB /2HH2 7mMxBQMB

AM [m2biQ KQ/Q Q;MB 7mMxBQM2 ĕ bi�i� /B+?B�`�i� T`BK� /B 2bb2`2 mb�i�
GǶQ`/BM2 BM +mB K2iiB�KQ H2 /2}MBxBQMB MQM /2p2 M2+2bb�`B�K2Mi2
+Q``BbTQM/2`2 � [m2HHQ /2HH2 /B+?B�`�xBQMBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRj f jeN



6mMxBQMB

1b2KTBQ,
BMi K�tUBMi- BMiVc

BMi 7QQU+?�`- BMiVc

K�BMUV XXX

BMi K�tUBMi K- BMi MV XXX f PEX /27BMBxBQM2 +Q2`2Mi2
+QM BH T`QiQiBTQ  f

BMi 7QQ UBMi x- +?�` +V XXX f LP5 /27BMBxBQM2 MQM +Q2`2Mi2
+QM BH T`QiQiBTQ  f

L2HH� /2}MBxBQM2 /B 7QQ B T�`�K2i`B 7Q`K�HB MQM bQMQ M2HHǶQ`/BM2 bT2+B}+�iQ /�H
T`QiQiBTQX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jR9 f jeN



6mMxBQMB

S�bb�;;BQ /2B T�`�K2i`B

�##B�KQ pBbiQ +?2 H2 7mMxBQMB miBHBxx�MQ T�`�K2i`B
T2`K2iiQMQ mMQ b+�K#BQ /B /�iB i`� +?B�K�Mi2 2 +?B�K�iQ
M2HHǶBMi2bi�xBQM2fT`QiQiBTQ, HBbi� /B T�`�K2i`B 7Q`K�HB U+QM iBTQ
�bbQ+B�iQV Ĝ bQMQ /2HH2 p�`B�#BHB
M2HHǶ�iiBp�xBQM2, HBbi� /B T�`�K2i`B �iim�HB ě TQbbQMQ 2bb2`2 /2HH2
2bT`2bbBQMB

�H KQK2MiQ /2HH� +?B�K�i� Q;MB T�`�K2i`Q 7Q`K�H2 pB2M2 BMBxB�HBxx�iQ
�H p�HQ`2 /2H +Q``BbTQM/2Mi2 T�`�K2i`Q �iim�H2X
AH p�HQ`2 /2H T�`�K2i`Q �iim�H2 pB2M2 +QTB�iQ M2HH� HQ+�xBQM2 /B
K2KQ`B� /2H +Q``BbTQM/2Mi2 T�`�K2i`Q 7Q`K�H2X
Zm2biQ K2++�MBbKQ /B T�bb�;;BQ /2B T�`�K2i`B pB2M2 +QKmM2K2Mi2
/2iiQ T�bb�;;BQ T2` p�HQ`2X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jR8 f jeN



6mMxBQMB

1b2KTBQ,
BMi bm++ UBMiVc f T`QiQiBTQ /B bm++  f

K�BMUV BMi bm++ UBMi tV
& BMi x- rc & t 4 t Y Rc

x 4 Ryc `2im`M tc
r 4 bm++UxVc '
T`BMi7U]W/]- rVc

'

GǶ2z2iiQ /2HH� +?B�K�i� bm++UxV Tmǁ 2bb2`2 bBKmH�iQ /�HHǶ2b2+mxBQM2
/2HH� b2;m2Mi2 TQ`xBQM2 /B +Q/B+2,

t 4 Ryc f BH T�`�K2i`Q 7Q`K�H2 bB BMBxB�HBxx� +QM
BH p�HQ`2 /2H T�`�K2i`Q �iim�H2  f

t 4 t Y Rc f 2b2+mxBQM2 /2H +Q`TQ /2HH� 7mMxBQM2
`2im`M tc bm++  f

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRe f jeN



6mMxBQMB

*?B�K�i2 /Bp2`b2 +Q``BbTQM/QMQ �/ BMBxB�HBxx�xBQMB /Bp2`b2 /2HH2
p�`B�#BHB +Q``BbTQM/2MiB �B T�`�K2i`B 7Q`K�HB
r 4 bm++UkyVc t 4 kyc

=) t 4 t Y Rc
`2im`M tc

AM [m2biQ +�bQ BH p�HQ`2 �bb2;M�iQ �HH� p�`B�#BH2 r ĕ kRX
x 4 Ryc
r 4 bm++UxYjVc t 4 Rjc

=) t 4 t Y Rc
`2im`M tc

AM [m2biQ +�bQ BH p�HQ`2 �bb2;M�iQ �HH� p�`B�#BH2 r ĕ R9X
a2 MQM pB ĕ +Q``BbTQM/2Mx� T2`72ii� i`� BH iBTQ /2H T�`�K2i`Q 7Q`K�H2 2
[m2HHQ /2H T�`�K2i`Q �iim�H2- pB2M2 2z2iim�i� mM� +QMp2`bBQM2 BKTHB+Bi�
/B iBTQ b2+QM/Q H2 `2;QH2 ;B¨ pBbi2X
AH T�bb�;;BQ /2B T�`�K2i`B /B iBTQ �``�v MQM +QKTQ`i� H� +QTB� /2B p�HQ`B
/2HHǶ�``�v U7`� TQ+Q XXXV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRd f jeN



6mMxBQMB

S`Q+2/m`2

LQM b2KT`2 H2 QT2`�xBQMB �bi`�ii2 /B +mB �##B�KQ #BbQ;MQ TQbbQMQ
2bb2`2 /2b+`Bii2 BM KQ/Q M�im`�H2 +QK2 7mMxBQMB K�i2K�iB+?2X
1b2KTBQ, T`Q;2ii�`2 mMǶBMi2`7�++B� mi2Mi2 T2` H� bi�KT� /B };m`2
;2QK2i`B+?2- BM +mB HǶmi2Mi2 Tmǁ b+2;HB2`2,

R H� 7Q`K� /2HH� };m`�
k H� /BK2MbBQM2
j BH +�`�ii2`2 /B `B2KTBK2MiQ
9 Ę

AM [m2biQ +�bQ BH +QKTBiQ /2HHǶQT2`�xBQM2 �bi`�ii� MQM ĕ UQ MQM ĕ
bQHi�MiQV T`Q/m``2 mM p�HQ`2- K� ĕ T`Q/m``2 2z2iiB /B �Hi`Q iBTQ-
iBTB+�K2Mi2 KQ/B}+?2 /B bi�iQX
=) BM [m2biB +�bB TQbbB�KQ miBHBxx�`2 T`Q+2/m`2

H2 T`Q+2/m`2 bQMQ mMǶ�bi`�xBQM2 /2HH2 Bbi`mxBQMB
H2 7mMxBQMB bQMQ mMǶ�bi`�xBQM2 /2HH2 2bT`2bbBQMB

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jR3 f jeN



6mMxBQMB

G2 T`Q+2/m`2 BM *
lM� T`Q+2/m`� ĕ mM� 7mMxBQM2 �p2Mi2 +QK2 iBTQ /2H `BbmHi�iQ BH iBTQ
bT2+B�H2 pQB/X
G� /2}MBxBQM2f/B+?B�`�xBQM2 /B T`Q+2/m`2 2 H� HQ`Q +?B�K�i� ĕ �M�HQ;�
�H +�bQ /2HH2 7mMxBQMB
1b2KTBQ,

pQB/ 2KQiB+QM UBMi MV
& f bi�KT� M pQHi2 H� b2[m2Mx� @,V  f

BMi Bc
7Q` UB4yc BIMc BYYV
&Tmi+?�`U^@^Vc Tmi+?�`U^,^Vc Tmi+?�`U^V^Vc Tmi+?�`U^ ^Vc'

'
K�BMUV &

XXXc
2KQiB+QMUjVc
XXX '

G2 T`Q+2/m`2 MQM +QMi2M;QMQ /B bQHBiQ mMǶBbi`mxBQM2 `2im`M Ub2 H�
+QMi2M;QMQ ĕ /2H iBTQ `2im`Mc +?2 MQM +QKTQ`i� BH +�H+QHQ /B �H+mM
p�HQ`2- K� bQHQ H� +2bbBQM2 /2H +QMi`QHHQ �H +?B�K�Mi2V

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jRN f jeN



6mMxBQMB

G� b2K�MiB+� /B mM� +?B�K�i� /B T`Q+2/m`� S /� mM�
7mMxBQM2fT`Q+2/m`� 6 ĕ �M�HQ;� � [m2HH� /2HH� +?B�K�i� /B 7mMxBQM2-
K� mM� +?B�K�i� /B T`Q+2/m`� ĕ mMǶBbi`mxBQM2
AM T�`iB+QH�`2- BH T�bb�;;BQ /2B T�`�K2i`B �ppB2M2 T2` p�HQ`2 +QK2 M2H
+�bQ /2HH2 7mMxBQMB
BH +QMi`QHHQ pB2M2 `2biBimBiQ �H +?B�K�Mi2 �H i2`KBM2 /2HHǶ2b2+mxBQM2 /2H
#HQ++Q +?2 +QbiBimBb+2 BH +Q`TQ /2HH� T`Q+2/m`� UQ BM +Q``BbTQM/2Mx�
/2HHǶ2b2+mxBQM2 /B mMǶBbi`mxBQM2 /2H iBTQ `2im`McV
AH * MQM /BbiBM;m2 i`� 7mMxBQMB 2 T`Q+2/m`2 U[m2bi2 mHiBK2 bQMQ +�bB
T�`iB+QH�`B /B 7mMxBQMBV
=) +QM+2iim�HK2Mi2- T2`ǁ- ĕ #2M2 p2/2`2 H2 7mMxBQMB +QK2 �bi`�xBQMB
/B 2bT`2bbBQMB 2 H2 T`Q+2/m`2 +QK2 �bi`�xBQMB /B Bbi`mxBQMBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jky f jeN



6mMxBQMB

1b2KTBQ,
S`Q+2/m`� +?2 bi�KT� mM� +Q`MB+2 /B �bi2`Bb+?B /B ǳ�Hi2xx�Ǵ T�`�K2i`B+�

pQB/ bi�KT�*Q`MB+2UBMi �Hi2xx�V
&
BMi Bc
T`BMi7U]                     $M]Vc
7Q` UB4Rc BI4�Hi2xx�c BYYV

T`BMi7U]  $M]Vc
T`BMi7U]                     $M]Vc
`2im`Mc

'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jkR f jeN



6mMxBQMB

*QK2 �bi`�xBQM2 /2HH2 Bbi`mxBQMB- H2 T`Q+2/m`2 TQbbQMQ /Qp2`
KQ/B}+�`2 HQ bi�iQX
1b2KTBQ, S`Q+2/m`� �#b +?2 �bb2;M� �/ mM� p�`B�#BH2 BMi2`� t BH
bmQ p�HQ`2 �bbQHmiQ

BH +?B�K�Mi2 /2p2 +QKmMB+�`2 �HH� T`Q+2/m`� H� p�`B�#BH2 t
H� T`Q+2/m`� /2p2 �M�HBxx�`2 BH p�HQ`2 /2HH� p�`B�#BH2 2- b2 M2+2bb�`BQ-
2z2iim�`2 BH `BKTB�xx�K2MiQ

G� b2;m2Mi2 `2�HBxx�xBQM2 /2HH� T`Q+2/m`� MQM ĕ +Q``2ii�
pQB/ �#bUBMi tV
& B7 Ut I yV

t 4 @tc '
aBKmHB�KQ BH +QKTQ`i�K2MiQ /B mM� +?B�K�i� /2HH� T`Q+2/m`� U+QK2
pBbiQ BM T`2+2/2Mx�V
BMi x 4 @8c
�#bUxVc =) t 4 @8c

B7 Ut < yV t 4 @tc
G� KQ/B}+� /2H T�`�K2i`Q 7Q`K�H2 MQM bB `BT2`+mQi2 bmH T�`�K2i`Q
�iim�H2 UBH T�bb�;;BQ ĕ T2` p�HQ`2VX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 jkk f jeN


