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Zh ghyhors dq dxfwlrq prgho iru wkh fdvh ri lqwhughshqghqw ydoxhv dqg
pxowlglphqvlrqdo vljqdov lq zklfk djhqwv* lqirupdwlrq lv qrw lqghshqghqw1 Zh
vkrz wkdw d prglñfdwlrq ri wkh Ylfnuh| dxfwlrq zklfk lqfoxghv sd|phqwv wr
wkh elgghuv zloo uhvxow lq dq hïflhqw rxwfrph xqghu yhu| jhqhudo frqglwlrqv1
Ixuwkhu/ zh surylgh d ghñqlwlrq ri lqirupdwlrqdo vl}h vxfk wkdw wkh qhfhvvdu|
sd|phqwv wr elgghuv zloo eh duelwudulo| vpdoo li djhqwv duh vxïflhqwo| lqirupd0
wlrqdoo| vpdoo1
Nh|zrugv= Dxfwlrqv/ Lqfhqwlyh Frpsdwlelolw|/ Phfkdqlvp Ghvljq/ Lqwhugh0

shqghqw Ydoxhv1
MHO Fodvvlñfdwlrq= F:3/ G77/ G93/ G;5
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ð?UiT|ðL?ë úýU|ðL? 4iUü@?ðt4t UL?t|ð|ý|i @ ñih) ð4TLh|@?| U*@tt Lu 4@h!i| ThLUittitc
)i| |üi @?@*)tðt Lu @ýU|ðL?t ü@t |)TðU@**) uLUýti_ L? |üiðh hiñi?ýi }i?ih@|ð?} ThLTí
ih|ðit h@|üih |ü@? |üiðh iæUði?U) ThLTih|ðitë Aüðt ðt T@h|*) _ýi |L |üi u@U| |ü@|c uLh
4@?) Lu |üi ThLM*i4t |)TðU@**) t|ý_ði_c iæUði?U) ðt |hðñð@*ë `üi? Mð__iht ü@ñi Thðí
ñ@|i ñ@*ýitc @ t|@?_@h_ VðU!hi) @ýU|ðL? }ý@h@?|iit |ü@| |üi LMéiU| êð** Mi tL*_ |L |üi
Mý)ih êð|ü |üi üð}üit| ñ@*ý@|ðL? uLh |üi LMéiU|ë W? |üi U@ti Lu Týhi UL44L? ñ@*ýit í
|ü@| ðtc êüi? @** Mý)iht ü@ñi |üi t@4i ñ@*ýi uLh |üi LMéiU| í @?) Lý|UL4i |ü@| êð|ü

úSrvwohzdlwh judwhixoo| dfnqrzohgjhv vxssruw iurp wkh Qdwlrqdo Vflhqfh Irxqgdwlrq1 Zh wkdqn
Mrkdqqhv Kruqhu/ Pdww Mdfnvrq/ Jhrujh Pdlodwk/ Vwhyh Pdwwkhzv/ Mrkq Prruh/ Ere Urvhqwkdo
dqg wkh sduwlflsdqwv dw qxphurxv vhplqduv dw zklfk wklv sdshu kdv ehhq suhvhqwhg iru khosixo
frqyhuvdwlrqv1 Hduolhu yhuvwlrqv ri wklv sdshu flufxodwhg xqghu wkh wlwoh _Hïflhqw Dxfwlrqv zlwk
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VðU!hi) 4iUü@?ðt4 |ü@| ðt ð?Ui?|ðñi UL4T@|ðM*i ðu 4 ðt týæUði?|*) U*Lti |L �ë wi|
5ðEr�c r2c rôä _i?L|i |üi ?L??i}@|ðñi hiê@h_ |L @}i?| ð êüi? |üi @??Lý?Ui_ ñiU|Lh Lu
tð}?@*t ðt Er�c r2c rôäé W? }i?ih@*c |üi hiê@h_ uý?U|ðL?t _i�?ð?} @? @ý}4i?|i_ VðU!hi)
@ýU|ðL? êð** _iTi?_ L? |üi ñiU|Lh Lu @??Lý?Ui_ |)Titë W? |üðt i @4T*ic |üi hiê@h_
uý?U|ðL?t U@? Mi UüLti? |L _iTi?_ L?*) L? |üi @??Lý?Ui_ tð}?@*t @?_ ?L| L? |üi
@??Lý?Ui_ Thðñ@|i ULt|të

ûLêc � ð ' ô @?_ týTTLti |ü@| üðt |hýi |)Ti ðt |ô ' ESôc Mä êüihi Sô 5 äô E|üi
@h}ý4i?| uLh L|üih @}i?|t ðt i @U|*) |üi t@4iëä AL iñ@*ý@|i |üi }@ð? uhL4 @ u@*ti
hiTLh| Lu ESâôc uä ð? |üi @ý}4i?|i_ VðU!hi) 4iUü@?ðt4 i^Wð c %Wð ý 5ðjðMt�c2côåc êi 4ýt|

.



UL4Tý|i

dLôEr�c S�c r2c S2c uc S
â
ômMc Sôä n 5ôEr�c r2c uäoýdLôEr�c S�c r2c S2c Mc SômMc Sôä n 5ôEr�c r2c Mäo

@?_ |üi? êið}ü| |üiti }@ð?t êð|ü å Er�c S�c r2c S2mMc Sôä ð? Lh_ih |L UL4Tý|i |üi |L|@*
i TiU|i_ }@ð? uhL4 @ u@*ti hiTLh| Lu ESâôc uäë `üi? 4 ðt U*Lti i?Lý}ü |L L?ic êi êð**
tüLê |ü@| |üi hiê@h_t 5ôEüä U@? Mi UüLti? tL |ü@| |üðt i TiU|i_ }@ð? ðt ?L?TLtð|ðñië
Oi?Uic |üi hitý*|ð?} @ý}4i?|i_ VðU!hi) @ýU|ðL? êð** Mi ð?Ui?|ðñi UL4T@|ðM*ië

6ðht|c ?L|i |ü@|

LôEr�c S�c r2c S2c uc S
â
ômMc Sôäý LôEr�c S�c r2c S2c Mc SômMc Sôä

' LôEr�c S�c r2c S2c uc S
â
ômMc Sôäý LôEr�c S�c r2c S2c Mc SâômMc Sôä

nLôEr�c S�c r2c S2c Mc S
â
ômMc Sôäý LôEr�c S�c r2c S2c Mc SômMc Sôä

é LôEr�c S�c r2c S2c uc S
â
ômMc Sôäý LôEr�c S�c r2c S2c Mc SâômMc Sôä

tð?Ui |hý|üuý* hiTLh|ð?} Lu Sô ðt @ _L4ð?@?| t|h@|i}) ð? |üi hi_ýUi_ @ýU|ðL?ë 5ð?Ui
|üi ð?_iTi?_i?Ui @ttý4T|ðL? ð4T*ðit |ü@|

å Er�c S�c r2c S2mMc Sôä ' å Er�c r2mMäå ES�c S2mSôäc
ð| týæUit |L tüLê |ü@| 5ôEüä U@? Mi UüLti? tL |ü@| |üi tý4 Lu |üi |ih4t

dLôEr�c S�c r2c S2c uc S
â
ômMc Sôä n 5ôEr�c r2c uäoýdLôEr�c S�c r2c S2c Mc SâômMc Sôä n 5ôEr�c r2c Mäo

êið}ü|i_ M) å Er�c r2mMä êð** Mi ?L?TLtð|ðñi uLh i@Uü S�c S2c Sô @?_ Sâô êüi? 4 ä �é
6ðht|c êi it|ð4@|i |üi }@ð? uhL4 @ 4ðthiTLh| Lu u êüi? Mð__iht � @?_ 2 hiUiðñi

_ðgihi?| tð}?@*të W? |üðt U@tic å Er�c r2mMä ä f ðu r� 9' r2 @?_ 4 ä �ë AüihiuLhic

dLôEr�c S�c r2c S2c uc S
â
ômMc Sôäý LôEr�c S�c r2c S2c Mc SâômMc Sôäoå Er�c r2mMä

4@) Mi TLtð|ðñi Mý| êð** Mi U*Lti |L 3ihL tð?Ui ý|ð*ð|ðit @hi MLý?_i_ë Oi?Uic |üi
UL?|hðMý|ðL? |L |üi |L|@* i TiU|i_ }@ð? uhL4 4ðthiTLh|ð?} êüi? L|üih Mð__iht hiUiðñi
_ðgihi?| tð}?@*t ðt U*Lti |L

d5ôEucMcuäý 5ôEucMcMäoå EucMmMä n d5ôEMcucuäý 5ôEMcucMäoå EMcumMäé

`ü@| ðt |üi it|ð4@|i_ }@ð? |L Mð__ih ô uhL4 @ 4ðthiTLh| Lu u êüi? |üi L|üih |êL
Mð__iht hiUiðñi |üi t@4i tð}?@*q Aüihi @hi |êL TLttðMð*ð|ðitë Wu |üi L|üih |êL @}i?|t
hiUiðñi tð}?@* uc |üi? @ u@*ti hiTLh| Lu u hitý*|t ð? @ }@ð? Lu

LôEuc S�c uc S2c uc S
â
ômMc Sôäý LôEuc S�c uc S2cMc SâômMc Sôä n 5ôEucuc uäý 5ôEucucMäé

Wu |üi L|üih |êL @}i?|t hiUiðñi tð}?@* Mc |üi? @ u@*ti hiTLh| Lu u hitý*|t ð? @ }@ð? Lu

LôEMc S�Mc S2c uc S
â
ômMc Sôäý LôEMc S�c Mc S2cMc SâômMc Sôä n 5ôEMcMcuäý 5ôEMcMcMäé

H



`üi? 4 ðt U*Lti |L L?ic @ Mð__ih êüL LMtihñit M êð** Mi*ðiñi ð| ñih) *ð!i*) |ü@| |üi
L|üih Mð__iht< tð}?@*t @hi ML|ü M @?_ üi êð** Mi*ðiñi ð| ñih) ý?*ð!i*) |ü@| |üi L|üih
Mð__iht< tð}?@*t @hi ML|ü uc ðëiëc å EMcMmMä ä � êüð*i å EucumMä ä fé

5ð?Ui ý|ð*ð|ðit @hi MLý?_i_c |üi UL?|hðMý|ðL? |L Mð__ih ô<t |L|@* i TiU|i_ }@ð? uhL4
@ 4ðthiTLh| êüi? |üi L|üih |êL Mð__iht hiUiðñi |üi t@4i tð}?@* ðt U*Lti |L

dLôEMc S�Mc S2c uc S
â
ômMc Sôäý LôEMc S�c Mc S2c Mc SâômMc Sôäoå EMcM mMä

n d5ôEucuc uä ý 5ôEucucMäoå EucumMä n d5ôEMcMcuäý 5ôEMcMcMäoå EMcMmMäé

5ý44@hð3ð?}c |üi |L|@* i TiU|i_ }@ð? uhL4 @ u@*ti hiTLh| Lu u ðt U*Lti |L

dLôEMc S�Mc S2c uc S
â
ômMc Sôäý LôEMc S�c Mc S2c Mc SâômMc Sôäoå EMcM mMä

n
[
r�M7�

[
r2M72

d5ôEr�c r2c uäý 5ôEr�c r2c Mäoå Er�c r2mMä

êüi? 4 ä �é
AL UL4T*i|i |üi @h}ý4i?|c êi 4ýt| tüLê |ü@| |üðt it|ð4@|i_ |L|@* i TiU|i_ }@ð?

U@? Mi 4@_i ?L?TLtð|ðñic êüi? 4 ä �c M) @ éý_ðUðLýt UüLðUi Lu |üi hiê@h_ uý?U|ðL?
5ôEüäé wi| 5ôEr�c r2c rôä ' 0 ðu r� ' rô Lh r2 ' rô ELh ML|üä @?_ 3ihL L|üihêðtië Oi?Uic
@ Mð__ih êð** hiUiðñi @ hiê@h_ Lu 0 uLh @??Lý?Uð?} @ tð}?@* |ü@| ðt ð? |üi 4@éLhð|)c @?_
?L|üð?} L|üihêðtië `üi? 4 ä �c |üi it|ð4@|i_ |L|@* i TiU|i_ }@ð? uhL4 @ 4ðthiTLh|
Lu u ðt ?Lê

dLôEMc S�Mc S2c uc S
â
ômMc Sôäý LôEMc S�c Mc S2c Mc SâômMc Sôäoå EMcMmMäý0 då EMcM mMäý å EucumMäo é

Wu 4 ðt týæUði?|*) U*Lti |L L?ic |üðt it|ð4@|i êð** Mi ?L?TLtð|ðñië Aüðt üð?}it L?
|êL ui@|ýhit Lu |üðt i @4T*ië 6ðht|c L?i U@? ñihðu) |ü@| åXEümMcMcMä ä åXEümMcMcuä
@?_ å EMcMmMä ä � êüi? 4 ä �é çL?ti^ýi?|*)�c êi U@? UüLLti 4 týæUði?|*) U*Lti |L
L?i tL |ü@|

dLôEMc S�Mc S2c uc S
â
ômMc Sôäý LôEMc S�c Mc S2c Mc SâômMc Sôäoå EMcMmMä ÷ 0*2é

5iUL?_c å EMcMmMä ý å EucumMä ä � êüi? 4 ä �é çL?ti^ýi?|*)c êi U@? UüLLti 4
týæUði?|*) U*Lti |L L?i tL |ü@|

å EMcM mMäý å EucumMä : �*2é

çL4Mð?ð?} |üiti |êL LMtihñ@|ðL?tc êi tii |ü@| uLh 4 týæUði?|*) U*Lti |L L?ic @ 4ðtí
hiTLh| *i@_t |L @ ?L?TLtð|ðñi i TiU|i_ R}@ð?â ð? ý|ð*ð|)ë Aüi t@4i @h}ý4i?| üL*_t
uLh |üi U@ti ð? êüðUü @? @}i?| LMtihñit u Mý| u@*ti*) hiTLh|t Më W? T@h|ðUý*@hc |üi
it|ð4@|i_ |L|@* i TiU|i_ }@ð? uhL4 @ 4ðthiTLh| Lu M ðt U*Lti |L

dLôEuc S�c uc S2c Mc S
â
ômuc Sôäý LôEuc S�c uc S2c uc Sâômuc Sôäoå Eucumuäý0 då Eucumuäý å EMcMmuäo é

`üi? 4 ä �c |üðt it|ð4@|i ðt @*tL ?L?TLtð|ðñi @?_ ð| uL**Lêt |ü@| |üi 4iUü@?ðt4 ðt
ð?Ui?|ðñi UL4T@|ðM*ië

4Vhh Ohppdv D14 dqg D15 lq wkh dsshqgl{ iru d irupdo dujxphqw1

b



ôëô #ðtUýttðL? Lu |üi , @4T*i

W? |üðt i @4T*ic êi ü@ñi tüLê? |üi uL**Lêð?}G uLh iñih) 0 : fc |üihi i ðt|t @ ì4 : f
týUü |ü@|c êüi?iñih ì4 ÷ 4 ÷ �c |üihi i ðt|t @? ð?Ui?|ðñi UL4T@|ðM*i @ý}4i?|i_
VðU!hi) @ýU|ðL? i^Wð c %Wð ý 5ðjðMt�c2côå t@|ðtu)ð?} f é 5ðE|ä é 0 uLh @** |ë Aüiti hiê@h_t
@hi t4@** êüi? |üi @}i?|t< tð}?@*t @hi @UUýh@|i @t @ hitý*| Lu @ týM|*i ð?|ihT*@) Lu
|êL ð_i@tG ð?uLh4@|ðL?@* tð3i @?_ |üi ñ@hð@Mð*ð|) Lu @}i?|<t Mi*ðiutë ì ?Lê ð**ýt|h@|i
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ì @?@*)3i_ @ý}4i?|i_ VðU!hi) @ýU|ðL?t @MLñi @?_ _i4L?t|h@|i_ |ü@| |üi) U@?
@Uüðiñi iæUði?| Lý|UL4it êð|ü t4@** @ý}4i?|ð?} T@)4i?|t êüi? @}i?|t @hi ð?uLhí
4@|ðL?@**) t4@**ë Aüi }i?ih@* 4iUü@?ðt4 _itð}? @TThL@Uü |ü@| êi ýti ð? |üðt T@Tih
ü@t Mii? Uhð|ðUð3i_ L? |üi }hLý?_t |ü@| hiñi*@|ðL? }@4it @hi ý?hi@*ðt|ðU uLh 4@?)
ThLM*i4të Aüi i @4T*it ýti_ |L ð**ýt|h@|i 4iUü@?ðt4t |)TðU@**) ü@ñi tð4T*i ð?uLhí
4@|ðL? t|hýU|ýhitc @t ð? Lýh i @4T*i ð? tiU|ðL? ôc ð? êüðUü @? @}i?|<t |)Ti ðt tð4T*)
@ T@ðh Lu ?ý4Miht í |üi ^ý@?|ð|) Lu Lð* @?_ |üi ULt| Lu i |h@U|ð?} ð|ë W? }i?ih@*c üLêí
iñihc @? @}i?|<t |)Ti i?UL4T@ttit @** ð?uLh4@|ðL? üi 4@) ü@ñic ð?U*ý_ð?} üðt Mi*ðiut
@MLý| @** hi*iñ@?| Uü@h@U|ihðt|ðUt Lu |üi LMéiU|c üðt Mi*ðiut @MLý| L|üiht< Mi*ðiutc i|Uë
`üi? |)Tit @hi hi@*ðt|ðU@**) _itUhðMi_c ð| tii4t ý?*ð!i*) |ü@| |üi hiñi*@|ðL? }@4i
ULý*_ @U|ý@**) Mi T*@)i_ë
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|@*!c |üi i^ýð*ðMhðý4 ti| Lu |üi hitý*|ð?} UL44ý?ðU@|ðL? }@4i |)TðU@**) ð?U*ý_it @
RM@MM*ð?} i^ýð*ðMhðý4â ð? êüðUü @** T*@)iht ti?_ 4itt@}it ð?_iTi?_i?|*) Lu |üiðh
|)Tit E@?_c UL?ti^ýi?|*)c ?L ð?uLh4@|ðL? ðt hiñi@*i_äë W? |üi tiUL?_ t|@}ic T*@)ih
ð ð}?Lhit |üi 4itt@}it Lu L|üih T*@)iht @?_ UüLLtit @? @U|ðL? ð? |üi tiUL?_ t|@}i
@t @ uý?U|ðL?t üðt |)Ti L?*)ë �Lhi ThiUðti*)c uLh @?) �ht| t|@}i 4itt@}i ThL�*ic |üi
Mi*ðiut Lu @ T*@)ih ð Lu |)Ti |ð hi}@h_ð?} |üi |)Tit Lu L|üih T*@)iht @hi UL?t|@?| @?_
i^ý@* |L üðt ThðLh }ðñi? |ð @?_ T*@)iht UüLLti tiUL?_ t|@}i t|h@|i}ðit |ü@| @hi ð_i?|ðU@*
|L @ î@)itíû@tü i^ýð*ðMhðý4 Lu |üi Lhð}ð?@* }@4ië W? |üi UL44ý?ðU@|ðL? }@4ic ð| ðt
LT|ð4@* uLh T*@)iht |L M@MM*i ð? |üi �ht| t|@}i tð?Ui T*@)iht _L ?L| UL?_ð|ðL? @U|ðL?t ð?
|üi tiUL?_ t|@}i L? �ht| t|@}i 4itt@}itë 5ð?Ui T*@)iht< Mi*ðiut @hi tð4T*) |üiðh ThðLhtc
ðhhitTiU|ðñi Lu |üi �ht| t|@}i 4itt@}itc @?) î@)itíû@tü i^ýð*ðMhðý4 Lu |üi Lhð}ð?@*
}@4i U@? Mi ýti_ ð? |üi tiUL?_ t|@}i |L UL4T*i|i |üi _itUhðT|ðL? Lu |üi M@MM*ð?}

7Dv lq suhylrxv vhfwlrqv/ wkhuh pd| eh rwkhu htxloleuld dv zhoo> zh irfxvvhg rqo| rq wkh htxloleulxp
wkdw fruuhvsrqgv wr wkh wuxwkixo htxloleulxp lq wkh uhyhodwlrq jdph1 Wkh lvvxh ri pxowlsoh htxloleuld
lv glvfxvvhg lq pruh ghwdlo lq wkh qh{w vhfwlrq1
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i^ýð*ðMhðý4ë Aüðt ðt tð4T*) |üi t|@?_@h_ @h}ý4i?| ýti_ |L tüLê |ü@| @?) i^ýð*ðMhðý4
Lý|UL4i Lu |üi Lhð}ð?@* î@)itð@? }@4i ULhhitTL?_t |L @? i^ýð*ðMhðý4 Lý|UL4i Lu |üi
UL44ý?ðU@|ðL? }@4ië

ú? @ý}4i?|i_ VðU!hi) @ýU|ðL? ðt @ î@)itð@? }@4i @?_ i@Uü î@)itíû@tü i^ýð*ðMí
hðý4 ðt ?@|ýh@**) @ttLUð@|i_ êð|ü @ M@MM*ð?} i^ýð*ðMhðý4 ð? |üi i T@?_i_ UL44ý?ðí
U@|ðL? }@4ië OLêiñihc |üi uLhiU@t| t|@}i Lu |üi }@4i @MLñi ðt ?L| @ RUüi@T |@*!â
i |i?tðL? Lu |üi VðU!hi) @ýU|ðL? tð?Ui |üi uLhiU@t|t ü@ñi T@)Lg ð4T*ðU@|ðL?tG T*@)í
iht êüL uLhiU@t| êi** êð** hiUiðñi hiê@h_të Aüihi @hi t|h@|i}ðit ð? Lýh uLhiU@t| }@4i
êð|ü ui@|ýhit tð4ð*@h |L |üi M@MM*ð?} i^ýð*ðMhðý4 ð? @ }@4i êð|ü UL44ý?ðU@|ðL?ë W?
|üi �ht| t|@}ic T*@)iht 4@!i uLhiU@t|t |ü@| @hi UL?t|@?| êð|ü hitTiU| |L |üiðh tð}?@*t
E@?_c UL?ti^ýi?|*)c ?L ð?uLh4@|ðL? ðt hiñi@*i_äë W? |üi tiUL?_ t|@}ic T*@)iht ð}?Lhi
|üi uLhiU@t|t @?_ UüLLti Mð_t ð? |üi tiUL?_ t|@}i @t uý?U|ðL?t Lu |üiðh TihtL?@* tð}?@*t
L?*)ë �Lhi ThiUðti*)c uLh @?) �ht| t|@}i uLhiU@t| ThL�*ic |üi Mi*ðiut Lu @ Mð__ih ð Lu
|)Ti |ð hi}@h_ð?} |üi tð}?@*t Lu L|üih Mð__iht @hi UL?t|@?| @?_ i^ý@* |L üðt ThðLh }ðñi?
|ð @?_ Mð__iht UüLLti tiUL?_ t|@}i t|h@|i}ðit |ü@| @hi ð_i?|ðU@* |L @ î@)itíû@tü i^ýðí
*ðMhðý4c t@) Ej�c j2c jôäc Lu |üi Lhð}ð?@* @ý}4i?|i_ VðU!hi) @ýU|ðL?ë Aüiti t|h@|i}ðit
@?_ Mi*ðiutc üLêiñihc 4@) ?L| UL?t|ð|ý|i @ TihuiU| î@)itð@? i^ýð*ðMhðý4 ð? Lýh }@4i
MiU@ýti Lu |üi T@)Lg hi*iñ@?Ui Lu |üi uLhiU@t|të AL }i| |üi Thð3i ð? |üi i @4T*ic
@? @}i?|<t uLhiU@t| Lu |üi üð}ü Mð_ L|üih |ü@? üðt Lê? 4ýt| Mi êð|üð? e Lu |ü@| Mð_ë
Wu 4 ðt U*Lti |L �c @?_ Mð__ih � Eië}ëä hiUiðñit |üi tð}?@* M c |üi? Mð__ih � Mi*ðiñit
ð| ñih) *ð!i*) Etð?Ui å EMcMmMä ä �ä |ü@| |üi L|üih |êL Mð__iht êð** Mi týM4ð||ð?}
î@)itíû@tü i^ýð*ðMhðý4 Mð_t j2EMä @?_ jôEMäé Wu 4 ðt U*Lti |L �c @?_ Mð__ih � hiUiðñit
|üi tð}?@* uc |üi? Mð__ih � Mi*ðiñit ð| ñih) *ð!i*) Etð?Ui å Eucumuä ä �ä |ü@| |üi L|üih
|êL Mð__iht êð** Mi týM4ð||ð?} î@)itíû@tü i^ýð*ðMhðý4 Mð_t j2Euä @?_ jôEuäé Wu

m4@ ij2EMäc jôEMäj ý4@ ij2Euäc jôEuäjm è H

|üi? @ �ht| t|@}i tiT@h@|ð?} t|h@|i}) êð** )ði*_ |üi Thð3i êð|ü üð}ü ThLM@Mð*ð|) ðhhií
tTiU|ðñi Lu Mð__ih �<t tð}?@* êüð*i @ TLL*ð?} t|h@|i}) ð? |üi �ht| t|@}i êð** )ði*_ |üi
Thð3i uLh L?*) L?i Lu |üiti hi@*ð3i_ tð}?@*të

Aüðt i @4T*i tý}}it|t üLê @ Thií@ýU|ðL? t|@}i ð? êüðUü @}i?|t uLhiU@t| tL4i
@tTiU| Lu |üi @ýU|ðL? U@? Mi Lu ýtië Wu @}i?|t uLhiU@t| |üi êð??ð?} Mð_c |üi 4i_ð@?
Mð_c |üi @ñih@}i Mð_c Lh tL4i L|üih t|@|ðt|ðU Lu |üi @U|ý@* @ýU|ðL? Mð_tc êüi? |üiðh
ñ@*ý@|ðL? ðt ULhhi*@|i_ êð|ü L|üih @}i?|t< ñ@*ý@|ðL?tc |üiðh Mit| uLhiU@t|t êð** |)TðU@**)
@| *i@t| T@h|ð@**) hiñi@* |üiðh Thðñ@|i ð?uLh4@|ðL?ë è@)4i?|t |ü@| @hi hi*@|i_ |L |üi
@UUýh@U) Lu |üiðh uLhiU@t|t U@? }ðñi |üi4 @? ð?Ui?|ðñi |L ð4ThLñi |üiðh uLhiU@t|tc @?_
êüi? Mð__iht @hi ð?uLh4@|ðL?@**) t4@**c |üi Thð3it ?ii_i_ |L ThLñð_i ð?Ui?|ðñit ?ii_
?L| Mi *@h}ië
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. #ðtUýttðL?

�ë út TLð?|i_ Lý| ð? |üi i @4T*ic |hý|üuý* hiñi*@|ðL? ðt @? i^ýð*ðMhðý4 uLh Lýh @ý}í
4i?|i_ VðU!hi) @ýU|ðL? 4iUü@?ðt4tc Mý| ?L| |üi ý?ð^ýi i^ýð*ðMhðý4ë 6ýh|üih4Lhic
|üi @__ð|ðL?@* i^ýð*ðMhð@ êð** }i?ih@**) Mi ð?iæUði?|ë Aüihi @hi |êL hi*iñ@?| TLð?|t
ð? |üðt hi}@h_ë 6ðht|c 4ýUü Lu |üi êLh! L? @ýU|ðL?t ðt ð? |üi |h@_ð|ðL? Lu Rêi@!â
ð4T*i4i?|@|ðL? êüihi |üi @TThL@Uü ðt |L 4@ ð4ð3i @? LMéiU|ðñi uý?U|ðL? týMéiU| |L
ð?Ui?|ðñi UL?t|h@ð?|të Aüi 4L_i*t Lu |üðt T@Tih }ðñi hðti |L |üi t@4i UL?Uih?t hi}@h_í
ð?} @__ð|ðL?@* i^ýð*ðMhð@ @t |üLti ð? |üi ThiñðLýt *ð|ih@|ýhië W? u@ðh?ittc üLêiñihc |üi
?L?|hý|üuý* i^ýð*ðMhðý4 ð? |üi i @4T*i ð? tiU|ðL? ô ðt TL|i?|ð@**) 4Lhi ThLM*i4@|ðU
|ü@? |üi ?L?|hý|üuý* i^ýð*ðMhð@ ð? tL4i 4L_i*t tð4T*) MiU@ýti @}i?|t U@? Thitý4@M*)
ð_i?|ðu) |üi i^ýð*ðMhðý4 t|h@|i}ðit ð? |üi i @4T*i 4Lhi i@tð*) |ü@? ð? 4@?) 4L_i*të

Aüi tiUL?_ TLð?| ðt |ü@|c êüð*i |hý|ü ðt ?L| @ ý?ð^ýi i^ýð*ðMhðý4c |üihi ðt @ ñ@t|
*ð|ih@|ýhi L? Ri @U|â ð4T*i4i?|@|ðL? Etiic ië}ëc èLt|*iê@ð|i @?_ 5Uü4ið_*ih E�bHSäc
Lh |üi týhñi)t Lu �LLhi E�bb2ä @?_ è@*uhi) E�bb2ää |ü@| _i4L?t|h@|it üLê Lý|UL4it
|ü@| @hi |hý|üuý* i^ýð*ðMhð@ Lu hiñi*@|ðL? }@4it U@? Mi @Uüðiñi_ @t ý?ð^ýi i^ýð*ðMhðý4
Lý|UL4it |ühLý}ü @ U*iñih UüLðUi Lu @ ?L?hiñi*@|ðL? }@4ië Aüihi ðt ?L hi@tL? |L
Mi*ðiñi |ü@| týUü |iUü?ð^ýit ULý*_ ?L| Mi ýti_ uLh |üi ThLM*i4 UL?tð_ihi_ ð? |üðt
T@Tihc Mý| ð| ðt Mi)L?_ |üi tULTi Lu |üðt T@Tih |L _L tLë

2ë W? tiU|ðL? ec êi @ttý4i |ü@| @}i?|t< |)Ti ti|t @hi �?ð|ië Wu |üi tð}?@*t @?_ TihtL?@*
Uü@h@U|ihðt|ðUt Lu @}i?|t< ð?uLh4@|ðL? @hi tiT@h@|i_c ð| ðt L?*) |üi tð}?@* ti|t |ü@|
?ii_ |L Mi �?ð|ië Aüi TihtL?@* T@h| U@? Mi �?ð|ic @ UL?|ð?ýý4 Lh tL4i UL4Mð?@|ðL?
êð|üLý| @giU|ð?} |üi TLttðMð*ð|) Lu iæUði?| 4iUü@?ðt4të

ôë W? �Uwi@? @?_ èLt|*iê@ð|i E2fffä êi ýti_ @ ?L|ðL? tð4ð*@h |L |üi ð_i@ Lu ð?uLhí
4@|ðL?@* tð3i @MLñië Aü@| T@Tih _i@*| êð|ü Týhi i Uü@?}i iUL?L4ðit êð|ü Thðñ@|i
ð?uLh4@|ðL? ð? êüðUü @? @}i?|<t ý|ð*ð|) uý?U|ðL?t _iTi?_i_ L?*) L? |üi hi@*ð3i_ t|@|i
w 5 Xé Aüi Thiuihi?Uit ð? |üi Thiti?| T@Tih @hi 4Lhi }i?ih@* ð? |üi ti?ti |ü@| @}i?|
ð<t ý|ð*ð|) 4@) _iTi?_ L? _iTi?_ L? üðt |)Ti |ð @t êi** @t |üi t|@|ië Aüi i |i?tðL?
Lu |üi 4i|üL_t ðt TLttðM*i MiU@ýti Lu |üi ThLTih|ðit Lu |üi VðU!hi) @ýU|ðL? uLh êüðUü
|üihi @hi ?L ULý?|ihT@h|t ð? @ }i?ih@* i^ýð*ðMhðý4 i?ñðhL?4i?|ë

eë ì |hi@|i_ |üi U@ti Lu @ tð?}*i LMéiU| |L Mi tL*_ë ïýh |iUü?ð^ýit U@? Mi i |i?_i_
|L |üi ThLM*i4 Lu @ýU|ðL?ð?} k ð_i?|ðU@* LMéiU|t êüi? Mð__iht< ñ@*ý@|ðL?t i üðMð|
R_iUhi@tð?} 4@h}ð?@* ý|ð*ð|)ëâ ðëiëc êüi? ñðE&n�c wc |ðäý ñðE&c wc |ðä è ñðE&n2c wc |ðäý
ñðE& n �c wc |ðä êüihi ñðE&c wc |ðä ðt |üi T@)Lg |L Mð__ih êüi? |üi t|@|i ðt wc üðt |)Ti ðt
|ð @?_ üi ðt @ê@h_i_ ! LMéiU|të

Dë ì ?Lê i T@?_ Mhðiã) L? |üi hi*@|ðL?tüðT Lu Lýh T@Tih |L |üLti Lu çhi4ih @?_
�Uwi@? L? uý** týhT*ýt i |h@U|ðL? E�bHDc�bHHäë Aüi 4@ð? TLð?| Lu |üi çhi4ihí
�Uwi@? T@Tiht ðt |ü@| ULhhi*@|ðL? Lu @}i?|t< |)Tit @**Lêt uý** týhT*ýt i |h@U|ðL?ë
W? |üi 4L_i*t ð? |üLti T@Tiht E@t ð? |üi Thiti?| T@Tihäc T*@)iht< T@)Lgt ð?U*ý_i T@)í
4i?|t |ü@| _iTi?_ L? L|üih @}i?|t< |)Titë W? |üi çhi4ihí�Uwi@? ti|ýTc |üi |)Ti
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Lu ULhhi*@|ðL? EuLh i @4T*ic |üi uý** h@?! UL?_ð|ðL? ð? |üiðh �bHD T@Tihä Tih4ð|t |üi
UL?t|hýU|ðL? Lu @??Lý?Ui4i?| _iTi?_i?| *L||ihðitc êüihi |hý|üuý* hiñi*@|ðL? }i?ihí
@|it @ *L||ih) êð|ü 3ihL UL?_ð|ðL?@* i TiU|i_ ñ@*ýi êüð*i @ *ði }i?ih@|it ?i}@|ðñi
UL?_ð|ðL?@* i TiU|i_ ñ@*ýië Wu |üi *L||ihðit @hi @TThLThð@|i*) hitU@*i_c |üi? |üi ð?Ui?í
|ðñi uLh |hý|üuý* hiTLh|ð?} U@? Mi 4@_i @hMð|h@hð*) *@h}i @?_ @? ð?Ui?|ðñi UL4T@|ðM*i
4iUü@?ðt4 |ü@| i |h@U|t |üi uý** týhT*ýt U@? Mi uLý?_ë

W? T@h| Eðä Lu EuLh i @4T*iä çLhL**@h) �c êi L?*) hi^ýðhi |ü@| |üi UL?_ð|ðL?@*
_ðt|hðMý|ðL? L? A3ð Mi _ðgihi?| uLh _ðgihi?| |âðré Aü@| ðtc êi L?*) hi^ýðhi |ü@| \åcçfð

Mi TLtð|ðñië Aüðt ðt êi@!ih |ü@? |üi uý** h@?! UL?_ð|ðL? E@?_ ðt @*tL êi@!ih |ü@?
|üi UL?i UL?_ð|ðL? ð? |üiðh �bHH T@Tihä @?_ |üi ð4T*ðU@|ðL? ðt UL?UL4ð|@?|*) êi@!ihë
ïýh @ttý4T|ðL? L?*) Tih4ð|t |üi UL?t|hýU|ðL? Lu @??Lý?Ui4i?| _iTi?_i?| *L||ihðit
êüihi |hý|üuý* hiñi*@|ðL? }i?ih@|it @ *L||ih) êüLti UL?_ð|ðL?@* i TiU|i_ ñ@*ýi i Uii_t
|üi UL?_ð|ðL?@* i TiU|i_ ñ@*ýi uhL4 @ *ðië Ntð?} |üi uý** h@?! UL?_ð|ðL? @?_ tL4i
@__ð|ðL?@* @ttý4T|ðL?t L? |üi UL?_ð|ðL?@* T@)Lg ÷ñE|äc çhi4ihí�Uwi@? UL?t|hýU| @
4iUü@?ðt4 |ü@| i |h@U|t |üi uý** týhT*ýt uhL4 Mð__iht Etii çLhL**@h) 2 ð? çhi4ihí
�Uwi@?c �bHDäë Aüðt 4iUü@?ðt4 ðt ?iUitt@hð*) i TLt| iæUði?|ë N?_ih |üi êi@!ih
UL?_ð|ðL?t Lu |üðt T@Tihc êi UL?t|hýU| Eð? T@h| Eðää @ 4iUü@?ðt4 |ü@| ðt i TLt| iæUði?|
Mý| êüðUü 4@) ?L| i |h@U| |üi uý** týhT*ýtë W? @__ð|ðL?c |üi T@)4i?|t ð? @ çhi4ihí
�Uwi@? 4iUü@?ðt4 U@? Mi TLtð|ðñi Lh ?i}@|ðñi @?_ |üi) U@? Mi *@h}i ð? @MtL*ý|i
ñ@*ýië ïýh T@Tih _ðgiht ð? |ü@| êi ð?|hL_ýUi L?*) ?L??i}@|ðñi T@)4i?|të Oi?Uic
Lýh |iUü?ð^ýit _L ?L| hi^ýðhi ý?*ð4ð|i_ *ð@Mð*ð|) L? |üi T@h| Lu Mý)iht E@*|üLý}ü |üi
ti**ih 4@) Mi UL?t|h@ð?i_ M) |üi ?iUitt@h) T@)4i?|t |ü@| êLý*_ ð?_ýUi ð?Ui?|ðñi
UL4T@|ðMð*ð|)äë

Aüi 4Lhi ð?|ihit|ð?} T@h| Lu Lýh hitý*|t í |üi @Mð*ð|) |L ð?_ýUi ð?Ui?|ðñi UL4T@|ðí
Mð*ð|) êð|ü t4@** T@)4i?|t êüi? @}i?|t @hi ð?uLh4@|ðL?@**) t4@** í ü@t ?L ULý?|ihT@h|
ð? |üi çhi4ihí�Uwi@? @?@*)tðtë

Së ì ü@ñi uLUýti_ L? iæUði?| @ýU|ðL? 4iUü@?ðt4t ð? |üðt T@Tihë út 4i?|ðL?i_
@MLñic |üi ThLM*i4 ðt U*Lti*) hi*@|i_ |L |üi ThLM*i4 Lu týhT*ýt i |h@U|ðL?ë Aüi hiñi?ýi
h@ðti_ ð? Lýh @ýU|ðL?t *i@ñit Mð__iht êð|ü tL4i týhT*ýtë Aüðt ðt i@t) |L tiic tð?Ui |üi
Lý|UL4i Lu |üi @ýU|ðL? 4iUü@?ðt4 ðt |üi t@4i @t ðu @** ð?uLh4@|ðL? êihi UL44L?
!?Lê*i_}i @?_ êi ýti_ @ t|@?_@h_ VðU!hi) @ýU|ðL?c êüðUü |)TðU@**) *i@ñit Mð__iht
êð|ü TLtð|ðñi týhT*ýtë Aüi 4iUü@?ðt4 _Lit i |h@U| 4Lt| Lu |üi týhT*ýt @ttLUð@|i_
êð|ü |üi tð}?@* T@h| Lu @}i?|t< ð?uLh4@|ðL?ë ú}i?|t }i| tL4i týhT*ýt |ühLý}ü |üi
hiUiðT| Lu |üi T@)4i?|t ýti_ |L ð?_ýUi ð?Ui?|ðñi UL4T@|ðMð*ð|)c Mý| @t |üi |üiLhi4t
_i4L?t|h@|ic |üi tð3i Lu |ü@| týhT*ýt ðt hi*@|i_ |L @}i?|t< ð?uLh4@|ðL?@* tð3ië

ì _L ?L| U*@ð4c üLêiñihc |ü@| Lýh 4iUü@?ðt4 4@ ð4ð3it |üi ti**ih<t týhT*ýt( ð|
U*i@h*) _Lit ?L| ð? tL4i U@titë Wu |üi TihtL?@* T@h|t Lu Mð__iht< |)Tit @hi ULhhi*@|i_c
tL4i Lu |üi týhT*ýt |ü@| Mý)iht }i| ð? |üi UL?_ð|ðL?@* VðU!hi) @ýU|ðL? U@? Mi U@T|ýhi_
êð|ü @ çhi4ihí�Uwi@? |)Ti tUüi4ië W| ðt i@t) |L tii |ü@| |üihi tL4i|ð4it i ðt| týUü
4L_ð�U@|ðL?t |ü@| _L ?L| @*|ih |üi iæUði?U) Lu |üi Lý|UL4ië

.ë �@?) @ýU|ðL? T@Tiht hit|hðU| @||i?|ðL? |L t)44i|hðU ThLM*i4t ð? êüðUü Mð__iht<
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