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ú *@h}i ML_) Lu hiti@hUü tý}}it|t |ü@| |üihi ðt @ tð}?ð�U@?| igiU| Lu i?ih}) týTT*) _ðthýTí

|ðL?t L? iUL?L4ðU @U|ðñð|)ë ú U*i@h ?i}@|ðñi ULhhi*@|ðL? Mi|êii? i?ih}) ThðUit @?_ @}}hi}@|i

4i@týhit Lu Lý|Tý| Lh i4T*L)4i?| ü@t Mii? hiTLh|i_ M) +@tUüi @?_ A@|L4 E�b..c �bH�äc

O@4ð*|L? E�bHôäc îýhMð_}i @?_ O@hhðtL? E�bHeäc 5@?|ð?ð E�bHDc �bbeäc Bðttih @?_ BLL_êð?

E�bHSäc +L|i4Mih} @?_ L̀L_uLh_ E�bbSäc #@?ði* E�bb.äc +@)4L?_ @?_ +ðUü E�bb.ä @?_ ç@hí

hý|üc OLL!ihc @?_ ïtê@*_ E�bbHäc @4L?} L|üihtë ú?@*)tit Lu 4ðUhLiUL?L4ðU _@|@ ti|t @|

|üi *iñi* Lu ð?_ðñð_ý@* ð?_ýt|hðitc �h4tc Lh êLh!iht @*tL _i4L?t|h@|i tð}?ð�U@?| ULhhi*@|ðL?t

Mi|êii? Lð* ThðUi tüLU!t @?_ Lý|Tý|c i4T*L)4i?|c Lh hi@* ê@}it Eki@?i @?_ èh@t@_c �bbS(

#@ñðtc wLý?}@?ðc @?_ �@üð_ü@h@c �bbS( #@ñðt @?_ O@*|ðê@?}ihc �bb.( wii @?_ ûðc �bbbäë

ûiñih|üi*ittc |üi tý}}it|ðL? |ü@| Lð* ThðUi tüLU!t UL?|hðMý|i _ðhiU|*) |L iUL?L4ðU _Lê?í

|ýh?t hi4@ð?t UL?|hLñihtð@*c ð? T@h| MiU@ýti |üi ULhhi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU

@U|ðñð|) @TTi@ht |L Mi 4ýUü êi@!ih ð? _@|@ LM|@ð?i_ tð?Ui �bHD( Etii OLL!ihc �bbSäë

ú ?ý4Mih Lu @ý|üLht ü@ñi @||hðMý|i_ |üðt ð?t|@Mð*ð|) Lu |üi i4TðhðU@* hi*@|ðL? Mi|êii?

Lð* ThðUit @?_ Lý|Tý| |L 4ðttTiUð�U@|ðL? Lu |üi uý?U|ðL?@* uLh4ë wLý?}@?ð E�bHSäc #@ñðt

E�bH.@cMäc �Lh! E�bHbäc wiic ûð @?_ +@||ð E�bbDäc O@4ð*|L? E�bbSäc #@ñðtc wLý?}@?ðc @?_

�@üð_ü@h@ E�bbSäc #@ñðt @?_ O@*|ðê@?}ih E�bb.äc @?_ î@*!ic îhLê?c @?_ våýUi* E�bbbäc

@4L?} L|üihtc ü@ñi tý}}it|i_ |ü@| |üi hi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU @U|ðñð|) ðt

?L?*ð?i@hë W?tLu@h @t |üihi ü@t Mii? @ tüðu| ð? |üi ThLUitt }i?ih@|ð?} Lð* ThðUitc @ *ð?i@h

@TThL ð4@|ðL? |L |üi hi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU @U|ðñð|) êð** @TTi@h ý?t|@M*i

Lñih |ð4ic iñi? ðu |üi ý?_ih*)ð?} ?L?*ð?i@h hi*@|ðL? ðt t|@M*ië

ï?i ThLM*i4 êð|ü tý}}it|ð?} |ü@| |üðt ðt ð?_ii_ êü@| ü@TTi?i_ ðt |ü@| |üihi ðt @? ý?í
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MLý?_i_ ý?ðñihti Lu @*|ih?@|ðñi ?L?*ð?i@h tTiUð�U@|ðL?të OLê _Lit L?i _iUð_i êüðUü ?L?í

*ð?i@h tTiUð�U@|ðL? ðt |üi hð}ü| L?i |L ýtic @?_ üLê U@? êi _ðt|ð?}ýðtü Mi|êii? @ t|@|ðt|ðU@**)

tð}?ð�U@?| ?L?*ð?i@h hi*@|ðL? @?_ |üi Lý|UL4i Lu _i|ih4ð?i_ _@|@í4ð?ð?}q

Aüðt T@Tih @TT*ðit @ 4i|üL_L*L}) hiUi?|*) _iñi*LTi_ M) O@4ð*|L? E2fffä |L @__hitt |üiti

^ýit|ðL?të Aüðt @TThL@Uü ThLñð_it @ ñ@*ð_ |it| Lu |üi ?ý** ü)TL|üitðt Lu *ð?i@hð|) @}@ð?t|

@ MhL@_ h@?}i Lu @*|ih?@|ðñi ?L?*ð?i@h 4L_i*tc UL?tðt|i?| it|ð4@|ðL? Lu êü@| |üi ?L?*ð?i@h

hi*@|ðL? *LL!t *ð!ic @?_ uLh4@* UL4T@hðtL? Lu @*|ih?@|ðñi ?L?*ð?i@h 4L_i*të Aüi hitý*|t

}i?ih@|i t|hL?} týTTLh| uLh |üi U*@ð4 Lu @ ?L?*ð?i@h hi*@|ðL? @*L?} |üi *ð?it tý}}it|i_ ð?

|üi *ð|ih@|ýhiG Lð* ThðUi ð?Uhi@tit @giU| |üi iUL?L4) êüihi@t _iUhi@tit _L ?L|c @?_ ð?Uhi@tit

|ü@| UL4i @u|ih @ *L?} TihðL_ Lu t|@M*i ThðUit ü@ñi @ Mð}}ih igiU| |ü@? |üLti |ü@| tð4T*)

ULhhiU| ThiñðLýt _iUhi@titë ú*|üLý}ü |üi _@|@ _L ?L| @**Lê ýt |L _ðt|ð?}ýðtü U*i@h*) Mi|êii?

|üi T@h|ðUý*@h ?L?*ð?i@h tTiUð�U@|ðL?t i @4ð?i_ ð? _i|@ð* üihic |üi) _L ThLñð_i @ U*i@h M@tðt

uLh hý*ð?} Lý| Uih|@ð? iUL?L4ðU ü)TL|üitit Lu üLê Lð* tüLU!t 4ð}ü| @giU| |üi 4@UhLiUL?L4)ë

Aüi T@Tih @*tL tüLêt |ü@| ñih) tð4ð*@h hitý*|t U@? Mi LM|@ð?i_ êð|ü @ *ð?i@h ð?t|hý4i?|@*

ñ@hð@M*it hi}hittðL?c ð? êüðUü Lð* ThðUit @hi Thitý4i_ |L ü@ñi @ *ð?i@h igiU| L? |üi iUL?L4)

@?_ ð_i?|ð�@M*i i L}i?Lýt _ðthýT|ðL?t ð? êLh*_ Ti|hL*iý4 týTT*ðit @hi ýti_ @t ð?t|hý4i?|të

W| @TTi@ht |ü@| |üi ?L?*ð?i@h |h@?tuLh4@|ðL?t u@ñLhi_ M) |üi _@|@ @4Lý?| |L tL4i|üð?}

ñih) tð4ð*@h |L uLUýtð?} L? L?*) |üLti Lð* ThðUi 4Lñi4i?|t |ü@| êihi U@ýti_ M) i L}i?Lýt

4ð*ð|@h) UL?ãðU|të Aüi T@Tih tý}}it|t |ü@| |üi |ð4i tihðit uLh |üi 4@}?ð|ý_i Lu ê@híð?_ýUi_

Ti|hL*iý4 týTT*) _ðthýT|ðL?t U@? Mi ýti_ |L it|ð4@|i *ð?i@h hi_ýUi_íuLh4 hi}hittðL?t @t @?

@*|ih?@|ðñi |L ýtð?} @ ?L?*ð?i@h |h@?tuLh4@|ðL? Lu |üi Lð* ThðUi tihðit ð|ti*uë

ô



Aüi T*@? Lu |üi T@Tih ðt @t uL**Lêtë Aüi �ht| tiU|ðL? _ðtUýttit êü) @? ð?ñit|ð}@|ðL? Lu

|üi *ð?i@hð|) Lu |üi hi*@|ðL?tüðT ðt ð4TLh|@?| ML|ü uLh iUL?L4i|hðU ð?uihi?Ui @?_ iUL?L4ðU

ð?|ihThi|@|ðL?ë 5iU|ðL? 2 hiñðiêt |üi 4i|üL_L*L}) @TT*ði_ ð? |üðt T@Tihë ,4TðhðU@* hitý*|t

@hi Thiti?|i_ ð? 5iU|ðL? ôë 5iU|ðL? e tý}}it|t @? @*|ih?@|ðñi ð?|ihThi|@|ðL? Lu |üi hitý*|t ð?

|ih4t Lu ð?t|hý4i?|@* ñ@hð@M*i it|ð4@|ðL?ë çL?U*ýtðL?t @hi Lgihi_ ð? 5iU|ðL? Dë

� `ü) uý?U|ðL?@* uLh4 4@||ihtë

�@?) iUL?L4ðU @?@*)tit Lu |üi igiU|t Lu Lð* tüLU!t� Mi}ð? êð|ü @ ThL_ýU|ðL? uý?U|ðL?

hi*@|ð?} Lý|Tý| |L ð?Tý|t Lu U@Tð|@*c *@MLhc @?_ i?ih})ë ú? i L}i?Lýt _iUhi@ti ð? |üi týTT*)

Lu i?ih}) hi_ýUit Lý|Tý| _ðhiU|*) M) *Lêihð?} ThL_ýU|ðñð|) @?_ ð?_ðhiU|*) |L |üi i |i?| |ü@|

*Lêih ê@}it ð?_ýUi 4Lñi4i?| @*L?} @ *@MLh týTT*) tUüi_ý*i E+@tUüi @?_ A@|L4c �b..c �bH�(

kð4 @?_ wLý?}@?ðc �bb2äc Uü@?}it ð? Mýtð?itt 4@h!ýTt E+L|i4Mih} @?_ L̀L_uLh_c �bbSäc

Lh U@T@Uð|) ý|ð*ð3@|ðL? h@|it E6ð??c �bb.äë Aüiti 4L_i*t ð4T*) |ü@| |üi *L} Lu hi@* B#è

tüLý*_ Mi *ð?i@h*) hi*@|i_ |L |üi *L} Lu |üi hi@* ThðUi Lu Lð*ë ï?i ð4T*ðU@|ðL? Lu |üðt *ð?i@hð|)

ðt |ü@| ðu |üi ThðUi Lu Lð* }Lit _Lê?c |üi? Lý|Tý| tüLý*_ }L ýT( ðu @? Lð* ThðUi ð?Uhi@ti Mhð?}t

@MLý| @ hiUittðL?c |üi? @? Lð* ThðUi _iU*ð?i tüLý*_ ð?_ýUi @? iUL?L4ðU MLL4 M) |üi t@4i

4iUü@?ðt4 LTih@|ð?} ð? |üi hiñihti _ðhiU|ðL?ë2

4 Xvhixo uhylhzv ri wkh glòhuhqw phfkdqlvpv e| zklfk rlo vkrfnv frxog dòhfw hfrqrplf shuirupdqfh duh
surylghg e| Erkl +4<;<, dqg Prun +4<<7,1

5 Dwnhvrq dqg Nhkrh +4<<<, ròhuhg dq lqwhuhvwlqj h{whqvlrq ri wklv fodvv ri prghov e| dvvxplqj sxww|0
fod| lqyhvwphqw whfkqrorj|1 Lq wkhlu irupxodwlrq/ dq rlo sulfh ghfuhdvh vwloo surgxfhv dq lqfuhdvh lq rxwsxw/
wkrxjk wkh rxwsxw errp iurp d odujh rlo sulfh ghfolqh lv vpdoohu lq pdjqlwxgh wkdq wkh rxwsxw ghfolqh wkdw
iroorzv dq rlo sulfh lqfuhdvh ri wkh vdph orjdulwkplf pdjqlwxgh1

e



Aüiti 4L_i*t ñðiê hiUittðL?t @t týTT*) _hðñi? h@|üih |ü@? _i4@?_ _hðñi?ë úUULh_ð?} |L

|üiti 4L_i*tc @? Lð* ThðUi ð?Uhi@ti ThL_ýUit @ hiUittðL? MiU@ýti ð| 4@!it U@ht 4Lhi ULt|*) |L

4@?ýu@U|ýhië Aüðt tii4t UL?|h@h) |L hiTLh|t ð? |üi |h@_i @?_ Mýtð?itt Thittc ð? êüðUü |üi

ThLM*i4 ðt ð?ñ@hð@M*) TihUiðñi_ @t @ hi_ýU|ðL? ð? |üi ?ý4Mih Lu U@ht UL?tý4iht @hi êð**ð?}

|L Mý)ë

ú ?ý4Mih Lu i@h*) @?@*)tit uLUýti_ ð?t|i@_ L? _i4@?_ítð_i igiU|t Lu @? Lð* ThðUi ð?Uhi@tië

W? |üiti 4L_i*tc @? ð?Uhi@ti ð? Lð* ThðUit êLý*_ ð?Uhi@ti |üi Lñih@** ThðUi *iñi*c êüðUüc }ðñi?

|üi ki)?itð@? @ttý4T|ðL? Lu hð}ð_ ê@}itc hi_ýUit i4T*L)4i?|ë , @4T*it Lu týUü 4L_i*t

ð?U*ý_i èðihUi @?_ ,?3*ih E�b.eäc 5L*Lê E�bHfäc @?_ èð?_)U! E�bHfäë �Lh! @?_ O@** E�bHfä

_i4L?t|h@|i_ |üi TL|i?|ð@* uLh ð?|ih@U|ðñi igiU|t Mi|êii? ê@}i hð}ð_ð|ðit @?_ týTT*)ítð_i

igiU|të Aüiti 4L_i*t @}@ð? @** 4@ð?|@ð? |üi i ðt|i?Ui Lu @ *ð?i@h hi*@|ðL? Mi|êii? |üi *L} Lu

|üi ThðUi Lu Lð* @?_ |üi *L} Lu B#èc tL |ü@| @}@ð? @? Lð* ThðUi _iU*ð?i ðt i TiU|i_ |L ThL_ýUi

@? iUL?L4ðU MLL4ë

Aüiti 4L_i*t @*tL ü@ñi |üi Uü@h@U|ihðt|ðU |ü@| |üihi ðt ?L|üð?} @** |ü@| tTiUð@* @MLý|

Lð*ë Aüi M@tðU iUL?L4ðU ð?iæUði?U) ðt |üi u@4ð*ð@h ki)?itð@? 4ðt4@|Uü Mi|êii? |üi @}í

}hi}@|i ê@}i @?_ |üi @}}hi}@|i ThðUi *iñi*c @?_ Lð* ThðUi _ðthýT|ðL?t @hi éýt| L?i Lu 4@?)

_iñi*LT4i?|t |ü@| 4ð}ü| UL?|hðMý|i |L týUü @ 4ðt4@|Uüë

5ýhi*) |üi ThðUi @?_ @ñ@ð*@Mð*ð|) Lu }@tL*ð?i 4@||ih uLh U@h t@*it ?L| tð4T*) MiU@ýti |üi)

@giU| |üi Lñih@** ThðUi *iñi* Mý| uýh|üih MiU@ýti |üi) @hi !i) ð?Tý|t ð? üLê U@ht }i| ýti_ë

Wt )Lýh ?i | U@h }Lð?} |L Mi @ t4@** uLhið}? U@h Lh @ *@h}i 5NVq vLýh _iUðtðL? _iTi?_t ð?

T@h| L? êü@| )Lý |üð?! @MLý| }@tL*ð?i @ñ@ð*@Mð*ð|)ë Wu )Lý @hi ñih) ý?týhi @MLý| êüihi }@t
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ThðUit @hi üi@_i_c )Lý 4ð}ü| Mi ð?U*ð?i_ |L TLt|TL?i @ ?iê TýhUü@ti ý?|ð* )Lý ü@ñi @ Mi||ih

ð_i@ Lu êüihi |üi 4@h!i| t|@?_të

,?ih}) ThðUit @?_ @ñ@ð*@Mð*ð|) 4@) Mi ^ýð|i hi*iñ@?| uLh @ üLt| Lu L|üih _ýh@M*i }LL_t

TýhUü@titc ð?U*ý_ð?} üLýtð?}ë OLê *L?} @ UL44ý|i |L êLh! @hi )Lý êð**ð?} |L Tý| ýT êð|üq

OLê i?ih})íiæUði?| tüLý*_ )Lýh @TT*ð@?Uitc êð?_Lêtc @?_ ð?tý*@|ðL? Miq `ü@| i^ýðT4i?|

@?_ ð?_ýt|hð@* |iUü?ð^ýit tüLý*_ @ �h4 Mýð*_ @ ?iê u@U|Lh) @hLý?_q `üi? i?ih}) ThðUit

@?_ @ñ@ð*@Mð*ð|) @hi @t ý?Uih|@ð? @t |üi) êihi ð? i@h*) �b.ec ð| ðt h@|ðL?@* |L TLt|TL?i týUü

UL44ð|4i?|t ý?|ð* Mi||ih ð?uLh4@|ðL? ðt @ñ@ð*@M*ië

ïð* tüLU!t 4@) 4@||ih uLh tüLh|íhý? iUL?L4ðU TihuLh4@?Ui ThiUðti*) MiU@ýti Lu |üiðh

@Mð*ð|) |i4TLh@hð*) |L _ðthýT| TýhUü@tit Lu *@h}ií|ðU!i| UL?tý4T|ðL? @?_ ð?ñit|4i?| }LL_të

ú 4@éLh _ðthýT|ðL? ð? Lð* týTT*ðit 4@!it TiLT*i ý?Uih|@ð? @MLý| |üi uý|ýhic êð|ü |üi hitý*|

|ü@| tTi?_ð?} L? U@htc üLýtð?}c @TT*ð@?Uitc @?_ ð?ñit|4i?| }LL_t |i4TLh@hð*) u@**të ú

ñ@hði|) Lu 4ðUhLiUL?L4ðU iñð_i?Ui tý}}it|t |ü@| Lð* tüLU!t ü@ñi týMt|@?|ð@* TL|i?|ð@* |L i ih|

týUü igiU|të îhit?@ü@? @?_ +@4i) E�bbôä _LUý4i?|i_ |ü@| |üi Lð* tüLU!t Lu �b.e @?_ �bHf

U@ýti_ @ tð}?ð�U@?| tüðu| ð? |üi 4ð Lu _i4@?_ uLh _ðgihi?| tð3i U*@ttit Lu @ý|L4LMð*it êð|ü

@? @||i?_@?| hi_ýU|ðL? ð? U@T@Uð|) ý|ð*ð3@|ðL? @| Në5ë @ý|L4LMð*i T*@?|të 5@!i**@hðt E�bb.ä

uLý?_ |ü@| Uü@?}it ð? |üi t|LU! 4@h!i| ñ@*ý@|ðL? Lu _ðgihi?| UL4T@?ðit ð? hitTL?ti |L |üi

�b.e Lð* tüLU! êihi tð}?ð�U@?|*) hi*@|i_ |L |üi ñð?|@}i Lu |üiðh i ðt|ð?} U@Tð|@*ë #@ñðt @?_

O@*|ðê@?}ih E�bb.ä _ðtULñihi_ @ _h@4@|ðU igiU| Lu Lð* ThðUi tüLU!t L? |üi h@|i Lu éLM *Ltt
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s
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ì uh@4i_ |üi ð?ñit|ð}@|ðL? ð? 5iU|ðL? ô ð? |üi uLh4 Lu @ Týhi ^ýit|ðL? @MLý| uLhiU@t|ð?}c |L

êð|c `ü@| ðt |üi ULhhiU| uý?U|ðL?@* uLh4 uLh _itUhðMð?} |üi UL?_ð|ðL?@* i TiU|@|ðL? Lu B#è

}hLê|ü +| UL?_ð|ðL?@* L? *@}}i_ B#è }hLê|ü @?_ *@}}i_ Lð* ThðUi Uü@?}itq Aüi @?têih |L

|üðt uLhiU@t|ð?} ^ýit|ðL? ULý*_ Mi }ðñi? @ U@ýt@* ð?|ihThi|@|ðL? ðu L?i êihi Tihtý@_i_ |ü@|

Lð* ThðUi Uü@?}it @hi i L}i?Lýtë

O@4ð*|L? E�bHôc �bHDä @h}ýi_ |ü@|c Lñih |üi TihðL_ �beHí�b.2c Lð* ThðUit êihi ð?_ii_

i L}i?Lýt êð|ü hitTiU| |L |üi Në5ë iUL?L4)c L? |üi M@tðt Lu ð?t|ð|ý|ðL?@*c üðt|LhðU@*c @?_

t|@|ðt|ðU@* iñð_i?Uië W?t|ð|ý|ðL?@**)c |üihi ê@t @ T@h|ðUý*@h hi@tL? êü) i?_L}i?Lýt u@U|Lht

ü@_ ?L igiU| L? Lð* ThðUit _ýhð?} |üðt TihðL_ë Në5ë Lð* ThL_ýUð?} t|@|it ü@_ UL44ðttðL?t

|ü@| @U|ðñi*) hi}ý*@|i_ |üi ^ý@?|ð|) Lu Lð* |ü@| ULý*_ Mi ThL_ýUi_ M) i@Uü �i*_c |üi 4Lt|

ð4TLh|@?| Lu êüðUü ê@t |üi Ai @t +@ð*hL@_ çL44ðttðL? EA+çäë `üi?iñih _i4@?_ êi?|

ýTc |üi A+ç êLý*_ ð?Uhi@ti |üi @4Lý?| Lu ThL_ýU|ðL? ð| @**Lêi_c @?_ êüi? _i4@?_ êi?|

_Lê?c |üi A+ç êLý*_ _iUhi@ti |üi @4Lý?| Lu ThL_ýU|ðL?c |üýt Thiñi?|ð?} _i4@?_ Uü@?}it

uhL4 U@ýtð?} @?) Uü@?}i ð? ThðUië Aüi L?*) iñi?|t |ü@| _ð_ Uü@?}i |üi ThðUi êihi i L}i?Lýt

_ðthýT|ðL?t |L týTT*)ë Oðt|LhðU@**)c L?i U@? ý?@4Mð}ýLýt*) ð_i?|ðu) |üi iñi?|t Miüð?_ 4@éLh

Lð* ThðUi 4Lñi4i?|t ð? |üðt TihðL_c @?_ |üi) @hi U*i@h*) TL*ð|ðU@* @?_ 4ð*ð|@h) _iñi*LT4i?|t

|ü@| ü@ñi *ð||*i |L _L êð|ü |üi Në5ë 4@UhLiUL?L4)ë 6ð?@**)c ð? |ih4t Lu t|@|ðt|ðU@* iñð_i?Uic

Bh@?}ihíU@ýt@*ð|) |it|t ý?ULñih ?L Në5ë 4@UhLiUL?L4ðU ñ@hð@M*it |ü@| ULý*_ ü@ñi Thi_ðU|i_

2.



Lð* ThðUi Uü@?}it Lñih |üðt TihðL_c ML*t|ihð?} |üi U@ti uLh |üi U*@ð4 Lu i L}i?ið|)ë

ûL?i Lu |üiti @h}ý4i?|t @TT*ðit |L TLt|í�b.ô _@|@c üLêiñihë Aüi Ai @t +@ð*hL@_ çL4í

4ðttðL? Ui@ti_ |L Mi hi*iñ@?| L?Ui |üi �ð__*i ,@t| Lð* ThL_ýUiht MiU@4i |üi _L4ð?@?| u@U|Lh

ð? |üi êLh*_ Ti|hL*iý4 4@h!i|ë AL_@) Lð* ThðUit hitTL?_ ^ýð|i _h@4@|ðU@**) |L _i4@?_ UL?í

_ð|ðL?t êð|ü UL?t|@?| @_éýt|4i?| @?_ hi@_éýt|4i?|ë 5|@|ðt|ðU@**)c Lð* ThðUit Uih|@ð?*) @hi

Thi_ðU|@M*i uhL4 Në5ë 4@UhLiUL?L4ðU _iñi*LT4i?|t ð? TLt|í�b.ô _@|@ Eî@ht!) @?_ kð*ð@?c

�bbHäë

Wu L?i ðt ð?|ihit|i_ ð? @ U@ýt@* ð?|ihThi|@|ðL? h@|üih |ü@? @ tð4T*i uLhiU@t|ð?} i^ý@|ðL?c ð|

êLý*_ Mi ýtiuý* |L ðtL*@|i |üi UL4TL?i?| Lu |üi TLt|í�b.ô Lð* ThðUi 4Lñi4i?|t |ü@| ULý*_ Mi

@||hðMý|i_ |L t|hðU|*) i L}i?Lýt iñi?|të AL _L tLc W ü@ñi _iñi*LTi_ @ ^ý@?|ð|@|ðñi ñihtðL? Lu

|üi _ý44)íñ@hð@M*i @TThL@Uü ýti_ M) #L|ti) @?_ +ið_ E�bb2ä @?_ OLLñih @?_ èihi3 E�bbeäë

Aüihi @hi @ ?ý4Mih Lu üðt|LhðU@* iTðtL_it ð? êüðUü 4ð*ð|@h) UL?ãðU|t ThL_ýUi_ _h@4@|ðU @?_

ý?@4Mð}ýLýt igiU|t L? |üi Ti|hL*iý4 ThL_ýU|ðL? uhL4 T@h|ðUý*@h �i*_të 6Lh i @4T*ic ð?

aý*) �bbfc Wh@^ @?_ kýê@ð| ü@_ Mii? ThL_ýUð?} Dëô 4ð**ðL? M@hhi*t Lu Lð* _@ð*)ë úu|ih Wh@^

ð?ñ@_i_ kýê@ð|c ThL_ýU|ðL? uhL4 |üiti |êL ULý?|hðit t|LTTi_ @*|L}i|üihc hiThiti?|ð?} @?

HëHI _hLT ð? êLh*_ Ti|hL*iý4 ThL_ýU|ðL? |ü@| ðt t|h@ð}ü|uLhê@h_ |L 4i@týhi @?_ U@? ý?í

@4Mð}ýLýt*) Mi @||hðMý|i_ i?|ðhi*) |L |üðt i L}i?Lýt 4ð*ð|@h) iñi?|ë úTTi?_ð î _ðtUýttit

uLýh L|üih �ð__*i ,@t| 4ð*ð|@h) UL?ãðU|tc êð|ü |üi UL?ti^ýi?Uit uLh êLh*_ Ti|hL*iý4 týTT*)

Lu i@Uü iTðtL_i tý44@hð3i_ ð? A@M*i �ë

W |üi? UL?t|hýU|i_ @ tihðit'| êüðUü ðt _i�?i_ @t |üi 4@}?ð|ý_i Lu |üi ThL_ýU|ðL? tüLh|u@**

ð_i?|ð�i_ ð? A@M*i � ðu @? ð?_ðU@|i_ iTðtL_i Mi}@? ð? ^ý@h|ih | @?_ ðt 3ihL L|üihêðtic @?_

2H



U*@ð4 |ü@| '| ðt @ ñ@*ð_ i L}i?Lýt ð?t|hý4i?| uLh _ðt|ýhM@?Uit |L êLh*_ Ti|hL*iý4 týTT*ðitë

ûL|i |ü@| ð? i@Uü U@ti |üi 4i@týhi '| ðt M@ti_ L? üLê 4ýUü Ti|hL*iý4 ThL_ýU|ðL? ui** ð?

|üi @giU|i_ ULý?|hðit L?*)ë W? i@Uü iTðtL_ic Ti|hL*iý4 ThL_ýU|ðL? ð?Uhi@ti_ tL4iêüihi i*ti

ð? |üi êLh*_ |L 4@!i ýT ð? T@h| uLh |üi *Lt| ThL_ýU|ðL? ð? |üi @giU|i_ hi}ðL?të OLêiñihc

ð| tii4t U*i@h |ü@| |üi *@||ih hiThiti?|t @? i?_L}i?Lýt hitTL?ti |L |üi Uhðtðt h@|üih |ü@? @

tiT@h@|i i L}i?Lýt iñi?|ë Wu L?i ê@?|t @ 4i@týhi Lu |üi 4@}?ð|ý_i Lu |üi i L}i?Lýt tüLU!

ð|ti*u EêüðUü ti| Lg ML|ü @? i?_L}i?Lýt týTT*) hitTL?ti i*tiêüihi @t êi** @t @?) TLttðM*i

4@UhLiUL?L4ðU UL?ti^ýi?Uitäc ð| ðt U*i@h |ü@| '| ðt |üi ULhhiU| 4i@týhi |L ýti ð? @?) hi_ýUi_í

uLh4 iñ@*ý@|ðL?ë ûL|ic üLêiñihc |ü@| |üi t|@|ðt|ðU@* UL?ti^ýi?Uit Lu @ }ðñi? tüLU! Lu '| ' {

4i@týhi |üi igiU| Lu |üi ýtý@* üðt|LhðU@* U@ti ð? êüðUü @ 4@}?ð|ý_i { tüLU! |L Ti|hL*iý4

ThL_ýU|ðL? ð? L?i T@h|ðUý*@h hi}ðL? ðt T@h|*) UýtüðL?i_ M) ð?Uhi@ti_ ThL_ýU|ðL? ð? tL4i L|üih

T@h| Lu |üi êLh*_c @t LTTLti_ |L �?_ð?} |üi @?têih |L |üi ü)TL|üi|ðU@* E@?_ ULý?|ihu@U|ý@*ä

^ýit|ðL?c `ü@| êLý*_ Mi |üi igiU|t ðu ThL_ýU|ðL? êihi i L}i?Lýt*) _iUhi@ti_ M) |üi @4Lý?|

{ ð? tL4i hi}ðL? @?_ |üihi ê@t ?L TLttðMð*ð|) Lu 4@!ð?} ýT |üðt *Lt| ThL_ýU|ðL? i*tiêüihiq

ú*|üLý}ü êi ü@ñi @ U*i@h 4i@týhi Lu |üi |ð4ð?} @?_ 4@}?ð|ý_i Lu |üi ð?ð|ð@* týTT*)

_ðthýT|ðL?c |üi i?_L}i?Lýt hitTL?ti Lu týTT*) ð?Uhi@tit uL**Lêð?} |üiti tüLU!t 4@!it ð|

_ðæUý*| |L 4i@týhi üLê *L?} |üi Uhðtðt Tihtðt|i_ë 6Lh |üðt hi@tL?c êi tð4T*) ýti |üi tð3i @?_

_@|i Lu |üi ð?ð|ð@* tüLU! @t |üi i L}i?Lýt i T*@?@|Lh) ñ@hð@M*i @?_ @**Lê ý?hit|hðU|i_ *@}t Lu

|üðt ñ@hð@M*i |L tý44@hð3i |üi Uý4ý*@|ðñi iUL?L4ðU UL?ti^ýi?Uit Lu |üðt ð?ð|ð@* tüLU! Lñih

|ð4ië

Aüi tý}}it|ðL? ðt |üi? |ü@| |üi �||i_ ñ@*ýit Lu @ hi}hittðL? Lu J| L? @ UL?t|@?| @?_

2b



'|c '|3�c éééc '|3e hiThiti?| @ UL4TL?i?| Lu Lð* ThðUi Uü@?}it |ü@| U@? ý?@4Mð}ýLýt*) Mi

@||hðMý|i_ |L i L}i?Lýt iñi?|të Aüiti �||i_ ñ@*ýit ÷J| @hi T*L||i_ ð? |üi ML||L4 T@?i*

Lu 6ð}ýhi �fc @*L?} êð|ü |üi @U|ý@* Lð* ThðUi Uü@?}it J| E|LT T@?i*äë ïð* ThðUit ü@ñi Mii?

i |hi4i*) ñL*@|ð*i tð?Ui �bHSc êð|ü 4Lt| ð?Uhi@tit UL4ð?} tüLh|*) @u|ih iñi? Mð}}ih _iUhi@titë

Aüi ?i| Lð* ThðUi tihðit J_| EtiUL?_ T@?i*ä ?i|t Lý| 4Lt| Lu |üiti Uü@?}itc *i@ñð?} @ tihðit |ü@|

ðt ð? u@U| tð4ð*@h ð? @TTi@h@?Ui |L |üi �||i_ ñ@*ýit ÷J|ë Aüýt |üi ?L?*ð?i@h |h@?tuLh4@|ðL?

|ü@| ThL_ýUi_ J_| uhL4 Uýhhi?| @?_ *@}}i_ ñ@*ýit Lu J| tii4t |L Mi _Lð?} tL4i|üð?} h@|üih

tð4ð*@h |L @||i4T|ð?} |L ðtL*@|i |üi i L}i?Lýt UL4TL?i?| Lu Lð* ThðUi Uü@?}it M) *ð?i@h*)

hi}hittð?} J| L? Uýhhi?| @?_ *@}}i_ ñ@*ýit Lu '|ë

Wu L?i |üLý}ü| |ü@| |üi |hýi U@ýt@* hi*@|ðL? Mi|êii? +| @?_ J| êihi *ð?i@hc Mý| |ü@|

4ýUü Lu |üi üðt|LhðU@* 4Lñi4i?| ð? Lð* ThðUit ê@t U@ýti_ M) i?_L}i?Lýt u@U|Lhtc |üi ULhí

hiU| @TThL@Uü êLý*_ Mi |L it|ð4@|i @ hi*@|ðL? Lu |üi uLh4 Lu E�ëSä ýtð?} @t ð?t|hý4i?|t

'|3�c '|32c éééc '|3Hc +|3�c éééc +|3ec @?_ @ UL?t|@?|ë Aüi hitý*| Lu |üðt ð?t|hý4i?|@* ñ@hð@M*i

it|ð4@|ðL? ðt

+| 'fébô
Efé�Sä

n fé2f
Eféfbä

+|3�n féfb
Eféfbä

+|32ý féfD
Eféfbä

+|3ôý fé�S
Eféfbä

+|3e

ý féf2D
Eféf2Hä

J|3�ý féfD�
Eféf2Dä

J|32ý féf��
Eféf2Dä

J|3ôý féfSD
Eféf2bä

J|3eé Eeë�ä

Aüi it|ð4@|it ð? Eeë�ä @hi hi4@h!@M*) tð4ð*@h |L |üLti it|ð4@|i_ M) ïw5 uLh |üi Thií�bHf

_@|@ ýti_ ð? E�ëDäc Lñih êüðUü TihðL_ W ü@ñi @h}ýi_ |ü@| itti?|ð@**) @** Lð* ThðUi Uü@?}it êihi

i L}i?Lýtc @?_ *ð!iêðti ^ýð|i tð4ð*@h |L it|ð4@|it M@ti_ L? |üi ?L?*ð?i@h ?i| Lð* ThðUi tihðit

J_| ð? Eôë2äë 6ð}ýhi �� T*L|t |üi ð4T*ði_ UL?ti^ýi?Uit uLh +|næ ðu Lð* ThðUit êihi |L ð?Uhi@ti

M) �fI @| _@|i | @?_ hi4@ð? @| |üðt ?iê *iñi*c @t Thi_ðU|i_ M) Eôë2äc |üi ?L?*ð?i@h hi*@|ðL?

ôf



M@ti_ L? J_| EML||L4 T@?i*äc @?_ Eeë�äc |üi *ð?i@h ð?t|hý4i?|@* ñ@hð@M*it it|ð4@|itë Aüi

Thi_ðU|i_ igiU|t @hi ^ýð|i tð4ð*@h ð? |ih4t Lu ML|ü 4@}?ð|ý_i @?_ _)?@4ðUtë

ï?i U@? |it| uLh4@**) êüi|üih |üi ?L?*ð?i@h |h@?tuLh4@|ðL?t Lu Lð* ThðUit @__ @?)|üð?}

Mi)L?_ |ü@| UL?|@ð?i_ ð? |üi i L}i?Lýt 4ð*ð|@h) tüLU! UL4TL?i?| ðtL*@|i_ ð? |üi ML||L4

T@?i* Lu 6ð}ýhi �f M) *LL!ð?} @| |üi hi_ýUi_ uLh4 ý?_ih*)ð?} Eeë�äë 5TiUð�U@**)c W hi}hitti_

+| L? @ UL?t|@?|c uLýh *@}t Lu +|3æ c @?_ ið}ü| *@}t Lu '|3æë W |üi? @__i_ uLýh *@}t Lu Lð*

ThðUi ð?Uhi@tit EJn| ä @?_ @UUiT|i_ |üi ?ý** ü)TL|üitðt |ü@| |üiti *@t| ULiæUði?|t êihi @** 3ihL

ERíñ@*ýi ' fëe2äë wð!iêðtic uLýh *@}t Lu J_| @__ ?L|üð?} |L |üi hi_ýUi_íuLh4 hi}hittðL? ERí

ñ@*ýi ' fëeôäë ï? |üi L|üih ü@?_c L?i hiéiU|t |ü@| |üi ULiæUði?|t L? |üi wiic ûð @?_ +@||ð

|h@?tuLh4@|ðL? EJh|ä @hi @** 3ihL ERíñ@*ýi ' fëf�ôäë Aüi hitý*|t tý}}it| |ü@| |üi Thi_ðU|ðñi

TLêih Lu |üi ?L?*ð?i@h |h@?tuLh4@|ðL?t Jn| @?_ J_| ULý*_ Mi @||hðMý|i_ |L |üiðh @Mð*ð|) |L �*|ih

Lý| ð?ãýi?Uit L? Lð* ThðUit |ü@| _L ?L| UL4i uhL4 |üiti �ñi T@h|ðUý*@h 4ð*ð|@h) UL?ãðU|të

Aüi t@4i U@? ?L| Mi t@ð_ Lu Jh| é

6ð?@**)c |üi ð?t|hý4i?|@* ñ@hð@M*i it|ð4@|i tii4t |L ü@ñi tL*ñi_ @| *i@t| tL4i Lu |üi

t|hýU|ýh@* ð?t|@Mð*ð|) Lu |üi *ð?i@h it|ð4@|itë 6ð}ýhi �2 T*L|t |üi Ríñ@*ýi uLh @ |it| Lu |üi

?ý** ü)TL|üitðt |ü@| |üi ULiæUði?|t L? J|3�c éééc J|3e ð? Eeë�ä Uü@?}i_ @| tL4i _@|i |f @t @

uý?U|ðL? Lu |fë Aüi ü)TL|üitðt |ü@| |üi 5ýi3 ULiæUði?|t @hi _ðgihi?| uhL4 |üi L|üiht êLý*_

Mi hiéiU|i_ @| |üi DI *iñi*c |üLý}ü ?L| ýtð?} ú?_hiêt<t Uhð|ðU@* ñ@*ýit }ðñi? |üi Uý4ý*@|ðñi

?@|ýhi Lu |üi |it|ë �LhiLñihc |üihi @TTi@ht |L Mi ?L ThLM*i4 êð|ü t|@Mð*ð|) Lñih |üi L|üih

uLýh iTðtL_itë

çL4T@hð?} |üi tiUL?_ @?_ uLýh|ü T@?i* Lu 6ð}ýhi �fc |üi L?*) 4@éLh tüLU! |L |üi ?i| Lð*

ô�



ThðUi ð?Uhi@ti tihðit |ü@| ê@t ?L| @ttLUð@|i_ êð|ü @ *@h}i i L}i?Lýt týTT*) _ðthýT|ðL? ðt |üi

4Lt| hiUi?| iTðtL_ië Aüi útð@? �?@?Uð@* Uhðtðt ê@t @ttLUð@|i_ êð|ü @ _hLT ð? êLh*_ Lð* ThðUit

Lu Lñih DfI _ýhð?} �bb. @?_ �bbHë Aüi útð@? hiMLý?_ @?_ @ UL?Uih|i_ ïè,ç igLh| |L hL**

M@U! ThL_ýU|ðL? MhLý}ü| ThðUit M@U! ýT _ýhð?} �bbbë Aüi ThðUi ð?Uhi@tit uhL4 �bbbGWW L?

ti| ?iê @??ý@* üð}ütc êð|ü |üi hitý*| |ü@| ML|ü |üi ?i| Lð* ThðUi ð?Uhi@ti tTiUð�U@|ðL? Eôë2ä

@?_ |üi wiic ûðc @?_ +@||ð tTiUð�U@|ðL? EôëSä êLý*_ Thi_ðU| Në5ë B#è }hLê|ü ý?_ih �I uLh

|üi �ht| ^ý@h|ih Lu 2fffc t*ðTTð?} ð?|L hiUittðL? M) |üi tiUL?_ ^ý@h|ihë

ï? |üi L|üih ü@?_c ðu L?i i |i?_t |üi üðt|LhðU@* �*|ih t*ð}ü|*) u@h|üihc M) |üi i?_ Lu �bbbc

Lð* ThðUit ü@_ L?*) hi@Uüi_ M@U! ýT |L |üi ñ@*ýit tii? @| |üi t|@h| Lu �bb. MiuLhi |üi útð@?

Uhðtðtë Oi?Uic ðu L?i @t!t êüi|üih @ tüLU! _Lit @?)|üð?} L|üih |ü@? hiñihti |üi |hi?_ Lu |üi

|üi ThiñðLýt ôS 4L?|ütc @t ð? è@?i* ô Lu 6ð}ýhi �f Eð?t|i@_ Lu |üi ThiñðLýt �2 4L?|ütc @t

ýti_ ð? è@?i* 2äc |üi ð?|ihThi|@|ðL? êLý*_ Mi |ü@| |üihi ê@t ?L Lð* tüLU! _ýhð?} �bbbë Aüðt

@*|ih?@|ðñi ?L?*ð?i@h |h@?tuLh4@|ðL?c *ð!i J_| @?_ J
h
| c i üðMð|t @ üð}ü*) t|@|ðt|ðU@**) tð}?ð�U@?|

ULhhi*@|ðL? êð|ü B#è }hLê|ü |ü@| T@ttit |üi ú?_hiêt |it| uLh t|@Mð*ð|) Lñih |ð4i @?_ ULý*_

Mi éý_}i_ |L ü@ñi U@T|ýhi_ t|@|ðt|ðU@**) |üi ?L?*ð?i@hð|) Mi|êii? Lð* ThðUit @?_ B#è @t

_i|ih4ð?i_ M) |üi D2 |it| t|@|ðt|ðU ð? E2ëDä Lu �ë�bë

Wu |üi Në5ë iUL?L4) @ñLð_t @ hiUittðL? _ýhð?} 2fffc |üi ð?_ðU@|i_ UL?U*ýtðL? êLý*_ tii4

|L Mi |ü@| |üi itti?|ð@* ULhhi*@|ðL? ðt Mi|êii? B#è }hLê|ü @?_ |üi ML||L4 T@?i* Lu 6ð}ýhi

�fc |ü@| ðtc Mi|êii? B#è }hLê|ü @?_ |üi iñi?|t tý44@hð3i_ ð? A@M*i �ë Wu L?i ñðiêt

|üi ML||L4 T@?i* @t @ ?L?*ð?i@h |h@?tuLh4@|ðL? Lu |üi |LT T@?i*c |üihi @hi 4@?) ê@)t

|L @TThL ð4@|i*) _L |üðtc Lu êüðUü J_| c J
h
| c Lh |üi |üðh_ T@?i* Lu 6ð}ýhi �f hiThiti?| |ühii

ô2



TLttðMð*ð|ðitë W| 4@) ThLñi ñih) _ðæUý*| |L UL4i ýT êð|ü UL4Ti**ð?} t|@|ðt|ðU@* iñð_i?Ui uLh

_ðt|ð?}ýðtüð?} @4L?} |üitië

ï? |üi L|üih ü@?_c |üi u@U| |ü@| |üihi ðt @ T*i|üLh@ Lu U@?_ð_@|it ðt ?L| @? i Uýti |L

_ðt4ðtt |üi4 @**ë Aüi ?ý** ü)TL|üitðt Lu ?L ?L?*ð?i@h hi*@|ðL? ê@t hiéiU|i_ U@|i}LhðU@**)

L? |üi M@tðt Lu |üi D2 |it|c @?_ |üi ü)TL|üitðt |ü@| |üi ULiæUði?|t L? Lð* ð? |üi *ð?i@h WV

hi}hittðL? Eeë�ä @hi @** 3ihL ðt hiéiU|i_ @| |üi �I *iñi*ë ç*i@h*) |üihi ðt tL4i|üð?} üihië

aýt| @t U*i@h*)c üLêiñihc ð| ðt ?L| @ tð4T*i _iTi?_i?Ui Lu |üi iUL?L4) L? |üi *iñi* Lu Lð*

ThðUitc @t êLý*_ Mi tý}}it|i_ M) ThL_ýU|ðL?íuý?U|ðL?íM@ti_ @UULý?|t týUü @t +@tUüi @?_

A@|L4 E�b..c �bH�äc kð4 @?_ wLý?}@?ð E�bb2äc +L|i4Mih} @?_ L̀L_uLh_ E�bbSäc Lh �Lh!

@?_ O@** E�bHfäë W?t|i@_c |üi !i) iñi?|t @TTi@h |L Mi |hð}}ihi_ M) @ _ðthýT|ðL? ð? týTT*ðit

Lh týhThðti ð? ThðUð?}c @t tý}}it|i_ M) _ðt*LU@|ðL?íM@ti_ ð?|ihThi|@|ðL?t týUü @t wLý?}@?ð

E�bHSäc #@ñðt E�bH.@cMäc Lh O@4ð*|L? E�bHH@äë

`ü@| }ýð_i _Lit |üðt @?@*)tðt tý}}it| uLh @TT*ði_ hiti@hUüq Nti Lu Lð* ThðUit |üi4ti*ñit

@t @? i L}i?Lýt ð?t|hý4i?| Lh _ðt|ýhM@?Ui ðt Uih|@ð?*) U@**i_ ð?|L ^ýit|ðL?ë W? ð|t T*@Uic |üi

tð4T*it| @?_ 4Lt| hLMýt| @*|ih?@|ðñi 4ð}ü| Mi |üi #L|ti) @?_ +ið_ E�bb2ä Lh OLLñih @?_

èihi3 E�bbeä _ý44) ñ@hð@M*it uLh i L}i?Lýt Lð* týTT*) tüLU!tc Lh |üi hi�?i4i?| tý}}it|i_

üihi Lu ýtð?} Uýhhi?| @?_ *@}}i_ ñ@*ýit Lu '| ð? T*@Ui Lu Lð* ThðUit |üi4ti*ñitc |ü@| ðtc

it|ð4@|ð?} |üi hi_ýUi_íuLh4 hi}hittðL? L? |üi M@tðt Lu êüðUü ð?t|hý4i?|@*íñ@hð@M*it it|ð4@|it

týUü @t Eeë�ä êLý*_ Mi UL?t|hýU|i_ë

ôô



D çL?U*ýtðL?

Aüihi ðt ?L ^ýit|ðL? |ü@| @ *ð?i@h hi}hittðL? Lu Lý|Tý| L? *@}}i_ Lð* ThðUit i üðMð|t ð?t|@í

Mð*ð|) Lñih |ð4ië 5L4i hiti@hUüiht ü@ñi @||hðMý|i_ |üðt |L |üi u@U| |ü@| |üi |hýi hi*@|ðL? ðt

?L?*ð?i@hë ï|üiht ü@ñi ^ýit|ðL?i_ êüi|üih @ tTiUð�U@|ðL? üý?| Lñih |üi U*@tt Lu @** TLttðí

M*i ?L?*ð?i@h hi*@|ðL?t ü@t tð4T*) ThL_ýUi_ @ T@h|ðUý*@h ?L?*ð?i@h hi*@|ðL? |ü@| tTýhðLýt*)

@TTi@ht |L Mi tð}?ð�U@?| @?_ t|@M*ië

Aüðt T@Tih @TThL@Uüi_ |üðt ^ýit|ðL? ýtð?} @ uh@4iêLh! |ü@| i T*ðUð|*) T@h@4i|ihð3it |üi

ti| Lu ?L?*ð?i@h hi*@|ðL?t ð?ñit|ð}@|i_ @?_ |@!it ð?|L @UULý?| |üi ý?Uih|@ð?|) @MLý| uý?U|ðL?@*

uLh4 ð? UL?_ýU|ð?} ü)TL|üitðt |it|të Aüi iñð_i?Ui @TTi@ht ^ýð|i t|hL?} |ü@| L?i tüLý*_ ýti

@ ?L?*ð?i@h uý?U|ðL? Lu Lð* ThðUi Uü@?}it ðu |üi }L@* ðt |L uLhiU@t| B#è }hLê|üë `üi? L?i

*LL!t @| |üðt ?L?*ð?i@h hi*@|ðL? uhL4 @ ãi ðM*ic ý?hit|hðU|i_ uh@4iêLh!c |üi uý?U|ðL?@* uLh4

*LL!t ñih) 4ýUü *ð!i êü@| ü@t Mii? tý}}it|i_ ð? i@h*ðih T@h@4i|hðU t|ý_ðitë W? T@h|ðUý*@hc ð|

ðt ^ýð|i U*i@h uhL4 |üi _@|@ |ü@| Lð* ThðUi ð?Uhi@tit @hi 4ýUü 4Lhi ð4TLh|@?| uLh Thi_ðU|ð?}

B#è |ü@? @hi _iUhi@titc @?_ |ü@| Lð* ThðUi Uü@?}it @hi *itt ýtiuý* uLh uLhiU@t|ð?} ðu |üi) uL**Lê

@ TihðL_ Lu i@h*ðih ñL*@|ð*i ThðUi Uü@?}itc @t tý}}it|i_ M) i@h*ðih hiti@hUüihtë OLêiñihc |üihi

ðt ?L| i?Lý}ü ð?uLh4@|ðL? ð? |üi üðt|LhðU@* i Tihði?Ui |L UüLLti L?i T@h|ðUý*@h uý?U|ðL?@*

uLh4 ý?@4Mð}ýLýt*) Lñih @?L|üihc |üLý}ü @?) Lu |üi ?L?*ð?i@h hiThiti?|@|ðL?t |ü@| ü@ñi

Mii? tý}}it|i_ ð? |üi *ð|ih@|ýhi ðt U*i@h*) týTihðLh |L @ *ð?i@h tTiUð�U@|ðL?ë

Aüi T@Tih uýh|üih tý}}it|i_ @ *ð?i@h ð?t|hý4i?|@* ñ@hð@M*i ð?|ihThi|@|ðL? Lu @| *i@t| T@h|

Lu |üðt Tüi?L4i?L?ë ï?i U@? U*i@h*) ð_i?|ðu) �ñi 4ð*ð|@h) UL?ãðU|t ð? |üi �ð__*i ,@t| |ü@|

ü@ñi tð}?ð�U@?|*) _ðthýT|i_ êLh*_ Ti|hL*iý4 týTT*ðitë Wu |üi 4@}?ð|ý_it Lu |üiti _ðthýT|ðL?t

ôe



@hi ýti_ @t @? ð?t|hý4i?| uLh Lð* ThðUi Uü@?}itc |üi Thi_ðU|ðL?t Lu @ *ð?i@h WV hi}hittðL? @hi

ñih) tð4ð*@h |L |üLti Lu |üi ?L?*ð?i@h tTiUð�U@|ðL?të W| |üýt @TTi@ht |ü@| T@h| Lu |üi týUUitt

Lu |üi ?L?*ð?i@h tTiUð�U@|ðL?t ðt |ü@| |üi) �*|ih Lý| 4@?) Lu |üi i?_L}i?Lýt u@U|Lht |ü@|

ü@ñi üðt|LhðU@**) UL?|hðMý|i_ |L Uü@?}it ð? Lð* ThðUitë

Bðñi? |üi @Mý?_@?| iñð_i?Ui |ü@| i L}i?Lýt _ðthýT|ðL?t ð? Ti|hL*iý4 týTT*ðit *i@_ L?i

|L Thi_ðU| *Lêih B#èc |üi ?@|ýh@* UL?U*ýtðL? ðt |ü@| |üi _ðthýT|ðL?t @hi @? ð4TLh|@?| u@Uí

|Lh ð? U@ýtð?} |üi iUL?L4ðU _Lê?|ýh?të Aüi hitý*|t Thiti?|i_ üihi 4@!i ð| _ðæUý*| |L

@||hðMý|i |üðt igiU| |L 4Lñi4i?| @*L?} @? @}}hi}@|i ThL_ýU|ðL? uý?U|ðL?ë Aüi iñð_i?Ui

ð?t|i@_ tý}}it|t |ü@| Lð* tüLU!t 4@||ih MiU@ýti |üi) _ðthýT| Uih|@ð? U@|i}Lhðit Lu tTi?_ð?}

M) UL?tý4iht @?_ �h4të

ôD



úTTi?_ð ú

Aüi î@)itð@? ThðLht ýti_ ð? |üðt t|ý_) UL?tðt| Lu Eðä @ }@44@ ThðLh uLh j32c

REj32ä '
1D

KEDä
j32ED3�ä i Tdý1j32oc

êð|ü D ' fé2D @?_ 1 ' EDr2+*2ä uLh r
2
+ |üi t@4T*i ñ@hð@?Ui Lu +(ëEððä @ B@ýttð@? _ðt|hðMý|ðL?

uLh ñ UL?_ð|ðL?@* L? j32c

REñmj32ä ' �

E2Zj2äERn&n�ä*2
m�m3�*2 i T

éëý�
2j2

ê
Eñ ý4äâ�3�Eñ ý4ä

è
c

êüihi |üi �ht| i*i4i?| Lu 4 ðt |üi t@4T*i 4i@? Lu +| @?_ @** L|üih i*i4i?|t Lu 4 @hi 3ihLc

@?_ êüihi� 'A Ejâjä3�c tL |ü@| |üi ThðLh ü@t |üi êið}ü| Lu @ tð?}*i LMtihñ@|ðL? L? E+|c 
â
|ä(

@?_ @ *L}?Lh4@* ThðLh uLh i@Uü i*i4i?| Lu E}âcläc êüihi l ' b*jG

RE}c íä '
�s
2Z

i T
q
ý d*?Eläo2 *2

r &\
ð'�

�s
2Zô ð}ð

i T

%ýd*?E}ðäý iðo2
2ô2ð

&
c

êüihi uLh ð ' �c éééc & êi ti| ô ð ' � @?_ ið ' ý *?
ët
&r2ð

ê
uLh r2ð ' A3�

SA
|'�E%ð| ý 7%ðä

2 @?_

7%ð |üi t@4T*i 4i@? Lu |üi ð|ü i T*@?@|Lh) ñ@hð@M*ië

ôS



úTTi?_ð î

Aüðt @TTi?_ð _i|@ð*t |üi U@*Uý*@|ðL?t Miüð?_ A@M*i �ë

�bDSë ï? ïU|LMih 2bc �bDSc Wth@i*ð |hLLTt ð?ñ@_i_ ,})T|c uL**Lêi_ M) 6hi?Uü @?_

îhð|ðtüë W? |üi i?týð?} Uhðtðtc Lð* |@?!iht êihi Thiñi?|i_ uhL4 ýtð?} |üi 5ýi3 ç@?@*ë Aüi

4@éLh TðTi*ð?i |ü@| U@hhði_ Lð* uhL4 Wh@^ |ühLý}ü 5)hð@ ê@t t@ML|@}i_c @?_ i TLh|t Lu �ð__*i

,@t| Lð* |L îhð|@ð? @?_ 6h@?Ui êihi M*LU!@_i_ë�e ïñih@**c �ð__*i ,@t| ThL_ýU|ðL? ui** M)

�ë. 4ð**ðL? M@hhi*t Tih _@) E�ë. 4M_ä Mi|êii? ïU|LMih @?_ ûLñi4Mih Lu �bDSc Lh �fë�I Lu

|L|@* êLh*_ Uhý_i ThL_ýU|ðL? Lu �SëH 4M_ë�D

�b.ôë @̀h Mi|êii? Wth@i* @?_ ð|t ?ið}üMLht @}@ð? MhL!i Lý| L? ïU|LMih �.c �b.ôc

U@ýtð?} |üi úh@M 4i4Miht Lu ïè,ç |L @??Lý?Ui @? i4M@h}L Lu Lð* tüðT4i?|t |L ULý?|hðit

TihUiðñi_ |L Mi t)4T@|üi|ðU |L Wth@i*ë èhL_ýU|ðL? Lu Lð* ð? |üiti ?@|ðL?t ui** uhL4 �bëHSD 4M_

ð? 5iT|i4Mih �b.ô |L �DëD2H 4M_ ð? ûLñi4Mihc Lh @ *Ltt Lu .ëHI Lu �b.ô êLh*_ ThL_ýU|ðL?

Lu DDëS.b 4M_ë�S

�b.Hë Aüi Wh@?ð@? hiñL*ý|ðL? ð? ïU|LMih �b.H *i_ |L @ _hLT Lu Wh@?ð@? ThL_ýU|ðL?

uhL4 Sëfbô 4M_ ð? 5iT|i4Mih �b.H |L fë.2b 4M_ M) a@?ý@h) �b.bc Lh HëbI Lu �b.H êLh*_

ThL_ýU|ðL? Lu Sfë�DH 4M_ë

47 Rlo dqg Jdv Mrxuqdo/ Qryhpehu 45/ 4<89/ ss1 45504581

48 Rlo dqg Jdv Mrxuqdo/ Dsulo 4/ 4<8:/ s1 <91

49 Gdwd iru 4<:604<<3 duh iurp Klvwrulfdo Prqwko| Hqhuj| Uhylhz/ 4<:604<<5/ X1V1 hqhuj| Lqirupdwlrq
Dgplqlvwudwlrq/ X1V1 Jryhuqphqw Sulqwlqj Rïfh/ 4<<71

ô.



�bHfë Aüi L?ti| Lu ê@h Mi|êii? Wh@? @?_ Wh@^ *i_ |L @ u@** ð? Wh@^ð ThL_ýU|ðL? uhL4

ôë2ef 4M_ ð? aý*) �bHf |L fë�eô 4M_ M) ïU|LMih �bHfc êüð*i Wh@?ð@? ThL_ýU|ðL? ui** uhL4

�ëSbb 4M_ ð? aý*) |L fëD�f ð? ïU|LMihë Aüi UL4Mð?i_ _hLT hiThiti?|t .ë2I Lu �bHf êLh*_

Lð* ThL_ýU|ðL? Lu DbëDbb 4M_ë

�bbfë ï? úý}ýt| �c �bbfc Wh@^ ð?ñ@_i_ kýê@ð|ë kýê@ð|ð ThL_ýU|ðL? ü@_ Mii? �ëHDH

4M_ ð? aý*) �bbf êüð*i Wh@^ ü@_ Mii? ThL_ýUð?} ôëeDe 4M_ë èhL_ýU|ðL? igiU|ðñi*) Ui@ti_

ð? ML|ü ULý?|hðitc hiThiti?|ð?} @? HëHI _hLT uhL4 �bbf êLh*_ ThL_ýU|ðL? Lu Sfëe.� 4M_ë

ôH



A@M*i �

, L}i?Lýt _ðthýT|ðL?t ð? êLh*_ Ti|hL*iý4 týTT*)ë

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQõ

#@|i ,ñi?| #hLT ð? êLh*_ ThL_ýU|ðL?

ûLñë �bDS 5ýi3 çhðtðt �fë�I

ûLñë �b.ô úh@MíWth@i* @̀h .ëHI

#iUë �b.H Wh@?ð@? +iñL*ý|ðL? HëbI

ïU|ë �bHf Wh@?íWh@^ @̀h .ë2I

úý}ë �bbf èihtð@? Bý*u @̀h HëHI

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQõ

5LýhUiG 5ii úTTi?_ð îë

ôb



+iuihi?Uit

ú?_hiêtc #L?@*_ `ë kë E�bbôäc RAit|t uLh è@h@4i|ih W?t|@Mð*ð|) @?_ 5|hýU|ýh@*
çü@?}i êð|ü N?!?Lê? çü@?}i èLð?|câ ,UL?L4i|hðU@c S�c TTë H2�íHDSë

ú|!itL?c ú?_hiêc @?_ è@|hðU! aë kiüLi E�bbbäc R�L_i*t Lu ,?ih}) NtiG èý||)íèý||)
Vihtýt èý||)íç*@)câ ú4ihðU@? ,UL?L4ðU +iñðiêc Hbc �f2Hí�feôë

î@*!ic û@|ü@? 5ëc 5|iTüi? èë úë îhLê?c @?_ �ð?i våýUi* E�bbbäë Rïð* èhðUi 5üLU!t
@?_ |üi Në5ë ,UL?L4)G `üihi #Lit |üi út)44i|h) ïhð}ð?@|iqâ L̀h!ð?} è@Tihc
6i_ih@* +itihñi î@?! Lu #@**@të

î@ht!)c +LMih| îëc @?_ wý|3 kð*ð@? E�bbHäc R�L?i)c 5|@}ã@|ðL?c @?_ ïð* èhðUitG ú
+iíW?|ihThi|@|ðL?câ �ð4iLc N?ðñihtð|) Lu �ðUüð}@?ë

îih?@?!ic îi? 5ë E�bHôäc RWhhiñihtðMð*ð|)c N?Uih|@ð?|)c @?_ ç)U*ðU@* W?ñit|4i?|câ "ý@hí
|ih*) aLýh?@* Lu ,UL?L4ðUtc bHc TTë HDí�fSë

îLüðc #Lý}*@t +ë E�bHbäc ,?ih}) èhðUi 5üLU!t @?_ �@UhLiUL?L4ðU èihuLh4@?Uic @̀tüí
ð?}|L? #ëçëG +itLýhUit uLh |üi 6ý|ýhië

îhit?@ü@?c Að4L|ü) 6ëc @?_ V@*ihði úë +@4i) E�bbôäc R5i}4i?| 5üðu|t @?_ ç@T@Uð|)
N|ð*ð3@|ðL? ð? |üi Në5ë úý|L4LMð*i W?_ýt|h)câ ú4ihðU@? ,UL?L4ðU +iñðiê è@Tiht @?_
èhLUii_ð?}tc Hôc ?Lë 2c TTë 2�ôí2�Hë

îýhMð_}ic aLü?c @?_ ú*@? O@hhðtL? E�bHeäc RAit|ð?} uLh |üi ,giU|t Lu ïð*íèhðUi +ðtit
Ntð?} ViU|Lh úý|Lhi}hittðL?tcâ W?|ih?@|ðL?@* ,UL?L4ðU +iñðiêc 2Dc TTë eDbíeHeë

ç@hhý|üc ú*@? úëc �@h! úë OLL!ihc @?_ ú?_hiê aë ïtê@*_ E�bbHäc RN?i4T*L)4i?|
,^ýð*ðMhð@ @?_ W?Tý| èhðUitG AüiLh) @?_ ,ñð_i?Ui uhL4 |üi N?ð|i_ 5|@|itcâ +iñðiê Lu
,UL?L4ðUt @?_ 5|@|ðt|ðUtc Hfc TTë S2�íS2Hë

#@ü*c çühðt|ð@? E�bbHäc Rú? W?ñit|ð}@|ðL? Lu Ait|t uLh wð?i@hð|) @?_ |üi úUUýh@U) Lu
6*i ðM*i ûL?*ð?i@h W?uihi?Uicâ êLh!ð?} T@Tihc N?ðñihtð|) Lu ú@hüýtë

#@?ði*c îi||) çë E�bb.äc RW?|ih?@|ðL?@* W?|ih_iTi?_i?Ui Lu û@|ðL?@* BhLê|ü +@|itG ú
5|hýU|ýh@* Ahi?_t ú?@*)tðtcâ aLýh?@* Lu �L?i|@h) ,UL?L4ðUtc efc TTë .ôíbSë

#@ñðtc 5|iñi? aë E�bH.@äc R6*ýU|ý@|ðL?t ð? |üi è@Ui Lu w@MLh +i@**LU@|ðL?câ ð? kë
îhý??ih @?_ úë Oë �i*|3ihc i_tëc ,4TðhðU@* 5|ý_ðit Lu Vi*LUð|)c +i@* , Uü@?}i +@|itc
N?i4T*L)4i?| @?_ èhL_ýU|ðñð|)c ç@h?i}ðií+LUüit|ih çL?uihi?Ui 5ihðit L? èýM*ðU èL*í
ðU)c 2ec ú4t|ih_@4G ûLh|ü OL**@?_ë

E�bH.Mäc Rú**LU@|ðñi #ðt|ýhM@?Uit @?_ 5TiUð�U ç@Tð|@* ð? +i@* îýtð?itt ç)U*i
|üiLhðitcâ ú4ihðU@? ,UL?L4ðU +iñðiê è@Tiht @?_ èhLUii_ð?}tc ..c ?Lë 2c TTë .ôHí.D�ë

c @?_ aLü? O@*|ðê@?}ih E�bb.äc R5iU|Lh@* aLM çhi@|ðL? @?_ #it|hýU|ðL? +itTL?tit
|L ïð* èhðUi çü@?}it @?_ ï|üih 5üLU!tcâ êLh!ð?} T@Tihc N?ðñihtð|) Lu çüðU@}Lë

c èh@!@tü wLý?}@?ðc @?_ +@4@4Lü@? �@üð_ü@h@ E�bbSäc R+i}ðL?@* w@MLh 6*ýUí
|ý@|ðL?tG ïð* 5üLU!tc �ð*ð|@h) 5Ti?_ð?}c @?_ ï|üih #hðñð?} 6LhUitcâ êLh!ð?} T@Tihc
N?ðñihtð|) Lu çüðU@}Lë

ef



#L|ti)c �ðUü@i*c @?_ �@ +ið_ E�bb2äc Rïð* 5üLU!tc �L?i|@h) èL*ðU)c @?_ ,UL?L4ðU
úU|ðñð|)câ ,UL?L4ðU +iñðiê Lu |üi 6i_ih@* +itihñi î@?! Lu +ðUü4L?_c .H*ec TTë �eí2.ë

,?}*ic +LMih| 6ë E�bH2äc Rúý|Lhi}hittðñi çL?_ð|ðL?@* Oi|ihLtUi_@t|ðUð|) êð|ü ,t|ðí
4@|it Lu |üi V@hð@?Ui Lu N?ð|i_ kð?}_L4 W?ã@|ðL?câ ,UL?L4i|hðU@c Dfc TTë bH.í�ff.ë

6ih_ihihc aë èi|ih E�bbSäc Rïð* èhðUi VL*@|ð*ð|) @?_ |üi �@UhLiUL?L4)G ú 5L*ý|ðL? |L
|üi út)44i|h) èý33*icâ aLýh?@* Lu �@UhLiUL?L4ðUtc �H E�bbSäc TTë �í�Së

6ð??c �@h) Bë E�bb.äc RèihuiU| çL4Ti|ð|ðL? @?_ |üi ,giU|t Lu ,?ih}) èhðUi W?Uhi@tit
L? ,UL?L4ðU úU|ðñð|)câ êLh!ð?} T@Tihc `ü@h|L? 5UüLL*c N?ðñihtð|) Lu èi??t)*ñ@?ð@ë

Bðttihc �ðUü@c @?_ AüL4@t Oë BLL_êð? E�bHSäc Rçhý_i ïð* @?_ |üi �@UhLiUL?L4)G
Ait|t Lu 5L4i èLTý*@h ûL|ðL?tcâ aLýh?@* Lu �L?i)c çhi_ð|c @?_ î@?!ð?}c �Hc TTë
bDí�fôë

O@4ð*|L?c a@4it #ë Aüi �@UhLiUL?L4ðU ,giU|t Lu èi|hL*iý4 5ýTT*) #ðthýT|ðL?tc
èüë#ë Aüitðtc Nëçë îih!i*i)c �bH2ë

E�bHôäc Rïð* @?_ |üi �@UhLiUL?L4) 5ð?Ui L̀h*_ @̀h WWcâ aLýh?@* Lu èL*ð|ðU@*
,UL?L4)c b�c TTë 22Hí2eHë

E�bHDäc ROðt|LhðU@* ç@ýtit Lu èLt|ê@h ïð* 5üLU!t @?_ +iUittðL?tcâ ,?ih}) aLýh?@*c
Sc TTë b.í��Së

E�bHH@äc Rú ûiLU*@ttðU@* �L_i* Lu N?i4T*L)4i?| @?_ |üi îýtð?itt ç)U*icâ aLýhí
?@* Lu èL*ð|ðU@* ,UL?L4)c bSc TTë DbôíS�.ë

E�bHHMäc Rúhi |üi �@UhLiUL?L4ðU ,giU|t Lu ïð*íèhðUi çü@?}it 5)44i|hðUq ú
çL44i?|câ ç@h?i}ðií+LUüit|ih çL?uihi?Ui 5ihðit L? èýM*ðU èL*ðU)c 2Hc TTë ôSbíô.Hë

E�bbSäc RAüðt ðt `ü@| O@TTi?i_ |L |üi ïð* èhðUií�@UhLiUL?L4) +i*@|ðL?tüðTcâ
aLýh?@* Lu �L?i|@h) ,UL?L4ðUtc ôHc TTë 2�Dí22fë

E2fffäc Rú è@h@4i|hðU úTThL@Uü |L 6*i ðM*i ûL?*ð?i@h W?uihi?Uicâ êLh!ð?} T@Tihc
Nç5#c ü||TG%%êiMihëýUt_ëi_ý%ìéü@4ð*|Lë 6Lh|üUL4ð?}c ,UL?L4i|hðU@ë

OLL!ihc �@h! úë E�bbSäc R`ü@| O@TTi?i_ |L |üi ïð* èhðUií�@UhLiUL?L4) +i*@|ðL?í
tüðTqcâaLýh?@* Lu �L?i|@h) ,UL?L4ðUtc ôHc TTë �bDí2�ôë

E�bb.äc R, T*Lhð?} |üi +LMýt|?itt Lu |üi ïð* èhðUií�@UhLiUL?L4) +i*@|ðL?tüðTcâ
L̀h!ð?} T@Tihc îL@h_ Lu BLñih?Lht Lu |üi 6i_ih@* +itihñi 5)t|i4ë

OLLñihc kiñð? #ëc @?_ 5|iTüi? aë èihi3 E�bbeäc RèLt| OLU ,h}L èhLT|ih ï?Ui �LhiG
ú? ,ñ@*ý@|ðL? Lu ø#Lit �L?i|@h) èL*ðU) �@||ihq< ð? |üi 5Tðhð| Lu a@4it ALMð?câ
aLýh?@* Lu �L?i|@h) ,UL?L4ðUtc ôec TTë Hbíbbë

ki@?ic �ðUü@i* èëc @?_ ,tê@h èh@t@_ E�bbSäc RAüi ,4T*L)4i?| @?_ @̀}i ,giU|t Lu
ïð* èhðUi çü@?}itG ú 5iU|Lh@* ú?@*)tðtcâ +iñðiê Lu ,UL?L4ðUt @?_ 5|@|ðt|ðUtc .Hc TTë
ôHbíeffë

kð4c W?í�LLc @?_ èh@!@tü wLý?}@?ð E�bb2äc RAüi +L*i Lu ,?ih}) ð? +i@* îýtð?itt
ç)U*i �L_i*tcâ aLýh?@* Lu �L?i|@h) ,UL?L4ðUtc 2bc ?Lë 2c TTë �.ôí�Hbë

e�



wiic kðtiL!c @?_ 5ü@ê? ûð E�bbbäc Rï? |üi #)?@4ðU ,giU|t Lu ïð* èhðUi 5üLU!tâ ú
5|ý_) Ntð?} W?_ýt|h) wiñi* #@|@câ êLh!ð?} T@Tihc N?ðñihtð|) Lu �ðttLýhðc çL*ý4Mð@ë

c c @?_ +L?@*_ úë +@||ðc E�bbDä Rïð* 5üLU!t @?_ |üi �@UhLiUL?L4)G Aüi +L*i
Lu èhðUi V@hð@Mð*ð|)câ ,?ih}) aLýh?@*c �Sc TTë ôbíDSë

wLý?}@?ðc èh@!@tü E�bHSäc Rïð* èhðUi 5üLU!t @?_ |üi #ðtTihtðL? O)TL|üitðtcâ +iñðiê
Lu ,UL?L4ðUt @?_ 5|@|ðt|ðUtc DHc TTë DôSíDôbë

�Lh!c k?ý| úë E�bHbäc Rïð* @?_ |üi �@UhLiUL?L4) `üi? èhðUit BL NT @?_ #Lê?G
ú? , |i?tðL? Lu O@4ð*|L?<t +itý*|tcâ aLýh?@* Lu èL*ð|ðU@* ,UL?L4)c b�c TTë .efí.eeë

E�bbeäc Rîýtð?itt ç)U*it @?_ |üi ïð* �@h!i|câ ,?ih}) aLýh?@*c �Dc tTiUð@* ðttýic
TTë �Díô.ë

c @?_ +LMih| ,ë O@** E�bHfäc R,?ih}) èhðUitc W?ã@|ðL?c @?_ +iUittðL?c �b.eí�b.Dcâ
,?ih}) aLýh?@*c �c ?Lë ôc TTë ô�íSôë

c $)t|ið? ï*ti?c @?_ O@?t Aihéi �)ti? E�bbeäc R�@UhLiUL?L4ðU +itTL?tit |L ïð*
èhðUi W?Uhi@tit @?_ #iUhi@tit ð? 5iñi? ï,ç# çLý?|hðitcâ ,?ih}) aLýh?@*c �Dc ?Lë ec
TTë �bíôDë

èðihUic a@4it wëc @?_ a@hi_ aë ,?3*ih E�b.eäc RAüi ,giU|t Lu , |ih?@* W?ã@|ðL?@h)
5üLU!tcâ îhLL!ð?}t è@Tiht L? ,UL?L4ðU úU|ðñð|)c WG�b.ec TTë �ôíS�ë

èð?_)U!c +LMih| 5ë E�bHfäc R,?ih}) èhðUi W?Uhi@tit @?_ �@UhLiUL?L4ðU èL*ðU)câ ,?í
ih}) aLýh?@*c �c ?Lë ôc TTë �í2fë

+@tUüic +ë Oëc @?_ aë úë A@|L4 E�b..äc R,?ih}) +itLýhUit @?_ èL|i?|ð@* Bûècâ
6i_ih@* +itihñi î@?! Lu 5|ë wLýðt +iñðiêc Db Eaý?iäc TTë �fí2eë

c @?_ E�bH�äc R,?ih}) èhðUi 5üLU!tc ú}}hi}@|i 5ýTT*)c @?_ �L?i|@h) èL*ðU)G
Aüi AüiLh) @?_ W?|ih?@|ðL?@* ,ñð_i?Uiëâ W? kë îhý??ih @?_ úë Oë �i*|3ihc i_tëc
5ýTT*) 5üLU!tc W?Ui?|ðñitc @?_ û@|ðL?@* `i@*|üc ç@h?i}ðií+LUüit|ih çL?uihi?Ui 5ihðit
L? èýM*ðU èL*ðU)c ñL*ë �ec ú4t|ih_@4G ûLh|üíOL**@?_ë

+@)4L?_c ai??ði ,ëc @?_ +LMih| `ë +ðUü E�bb.äc Rïð* @?_ |üi �@UhLiUL?L4)G ú
�@h!Lñ 5|@|ií5êð|Uüð?} úTThL@Uücâ aLýh?@* Lu �L?i)c çhi_ð| @?_ î@?!ð?}c 2b E�@)äc
TTë �bôí2�ôë ,hh@|ý4 2b EûLñi4Mihc è@h| �äc Të DDDë

+L|i4Mih}c aý*ðL aëc @?_ �ðUü@i* L̀L_uLh_ E�bbSäc RW4TihuiU| çL4Ti|ð|ðL? @?_ |üi
,giU|t Lu ,?ih}) èhðUi W?Uhi@titcâ aLýh?@* Lu �L?i)c çhi_ð|c @?_ î@?!ð?}c 2H ET@h|
�äc TTë DebíD..ë

5@!i**@hðtc è*ý|@hUüLt E�bb.äc RWhhiñihtðM*i ç@Tð|@* @?_ |üi 5|LU! �@h!i| +itTL?ti |L
5üLU!t ð? èhL�|@Mð*ð|)câ W?|ih?@|ðL?@* ,UL?L4ðU +iñðiêc ôHc TTë ôD�íô.bë

5@?|ð?ðc #@?ð*L aë E�bHDäc RAüi ,?ih})í5^ýii3i �L_i*G ,?ih}) èhðUi #)?@4ðUt ð?
Në5ë îýtð?itt ç)U*itcâ W?|ih?@|ðL?@* aLýh?@* Lu ,?ih}) 5)t|i4tc Dc TTë �Hí2Dë

E�bb2äc R,?ih}) @?_ |üi �@UhLiUL?L4)G ç@Tð|@* 5Ti?_ð?} úu|ih @? ,?ih}) çLt|
5üLU!câ ð? aë �LhL?i)c i_ëc ú_ñ@?Uit ð? |üi ,UL?L4ðUt Lu ,?ih}) @?_ +itLýhUitc ñL*ë
.c Bhii?êðUüc çûG aëúëWë èhittë

e2



E�bbeäc RVihð�U@|ðL? Lu ,?ih})<t +L*i @t @ #i|ih4ð?@?| Lu Në5ë ,UL?L4ðU úU|ðñí
ð|)câ ð? aë �LhL?i)c i_ëc ú_ñ@?Uit ð? |üi ,UL?L4ðUt Lu ,?ih}) @?_ +itLýhUitc ñL*ë Hc
Bhii?êðUüc çûG aëúëWë èhittë

5L*Lêc +LMih| �ë E�bHfäc R`ü@| |L #L E�@UhLiUL?L4ðU@**)ä êüi? ïè,ç çL4itcâ ð?
5|@?*i) 6ðtUüihc i_ëc +@|ðL?@* , TiU|@|ðL?t @?_ ,UL?L4ðU èL*ðU)c çüðU@}LG N?ðñihtð|)
Lu çüðU@}L èhitt

eô



6ð}ýhi ç@T|ðL?t

6ð}ýhi �ë 5ð4ý*@|i_ _@|@ êüi? Lð* ThðUi Uü@?}it @hi @** ð?Uhi@titë Ahýi hi*@|ðL? E_@tüi_

*ð?iäG +| ' 2ý fé�J|nü| êüihi +| ðt B#è }hLê|üc J| å ùEfc �f2ä ðt |üi Lð* ThðUi Uü@?}ic @?_

ü| å ùEfc �éD2äé ,t|ð4@|i_ hi*@|ðL? EtL*ð_ *ð?iäG i^ý@|ðL? E�ëôäë

6ð}ýhi 2ë 5ð4ý*@|i_ _@|@ êüi? Lð* ThðUit U@? }L ýT Lh _Lê?ë Ahýi hi*@|ðL? E_@tüi_

*ð?iäG +| ' 2 n ü| ðu J| é f @?_ +| ' 2ý fé�J| n ü| ðu J| : fé ,t|ð4@|i_ hi*@|ðL? EtL*ð_ *ð?iäG

i^ý@|ðL? E�ëeäë

6ð}ýhi ôë ,giU| Lu Lð* ThðUit L? B#è }hLê|ü L?i ^ý@h|ih *@|ihë 5L*ð_ *ð?i T*L|t |üi TLt|ií

hðLh i TiU|@|ðL? Lu |üi uý?U|ðL? kfnò
â |nïâ3|nb6E |ä iñ@*ý@|i_ @|  | ' E%�c J32c J3ôc J3eäâ

@?_ 3| ' E+3�c +32c +3ôc +3eä
â @t @ uý?U|ðL? Lu %� êüihi 53æ ' A3�

SA
|'� 5|3æ @?_ êüihi |üi

i TiU|@|ðL? ðt êð|ü hitTiU| |L |üi TLt|ihðLh _ðt|hðMý|ðL? Lu kfcòc ïc bc @?_ 6E |ä UL?_ð|ðL?@*

L? LMtihñ@|ðL? Lu i+|c |c 3|jA|'�c êð|ü |üðt TLt|ihðLh _ðt|hðMý|ðL? it|ð4@|i_ M) �L?|i ç@h*L

ð4TLh|@?Ui t@4T*ð?} êð|ü 2fcfff tð4ý*@|ðL?të #@tüi_ *ð?it }ðñi bDI UL?�_i?Ui ð?|ihñ@*të

6ð}ýhi eë ,giU| Lu Lð* ThðUit L? B#è }hLê|ü |êL ^ý@h|iht *@|ihë 5L*ð_ *ð?i T*L|t

|üi TLt|ihðLh i TiU|@|ðL? Lu |üi uý?U|ðL? kf n òâ | n ïâ3| n b6E |ä iñ@*ý@|i_ @|  | '

EJ3�c %2c J3ôc J3eäâ @?_ 3| ' E+3�c +32c +3ôc +3eä
â @t @ uý?U|ðL? Lu %2é

6ð}ýhi Dë ,giU| Lu Lð* ThðUit L? B#è }hLê|ü |ühii ^ý@h|iht *@|ihë 5L*ð_ *ð?i T*L|t

|üi TLt|ihðLh i TiU|@|ðL? Lu |üi uý?U|ðL? kf n òâ | n ïâ3| n b6E |ä iñ@*ý@|i_ @|  | '

EJ3�c J32c %ôc J3eäâ @?_ 3| ' E+3�c +32c +3ôc +3eä
â @t @ uý?U|ðL? Lu %ôé

6ð}ýhi Së ,giU| Lu Lð* ThðUit L? B#è }hLê|ü uLýh ^ý@h|iht *@|ihë 5L*ð_ *ð?i T*L|t

|üi TLt|ihðLh i TiU|@|ðL? Lu |üi uý?U|ðL? kf n òâ | n ïâ3| n b6E |ä iñ@*ý@|i_ @|  | '

ee



EJ3�c J32c J3ôc %eäâ @?_ 3| ' E+3�c +32c +3ôc +3eä
â @t @ uý?U|ðL? Lu %eé

6ð}ýhi .ë ,giU| Lu Lð* ThðUit L? B#è }hLê|ü |ühii ^ý@h|iht *@|ih uLh _ðgihi?| TLttðM*i

ñ@*ýit Lu J|3eë ,@Uü *ð?i T*L|t |üi TLt|ihðLh i TiU|@|ðL? Lu |üi uý?U|ðL? kf n ò
â | n ïâ3| n

b6E |ä iñ@*ý@|i_ @|  | ' EJ3�c J32c %ôc %eäâ @?_ 3| ' E+3�c +32c +3ôc +3eä
â @t @ uý?U|ðL? Lu %ôé

6Lh |üi tL*ð_ *ð?ic %e ' fc uLh |üi *L?}í_@tüi_ *ð?ic %e ' ýDc @?_ uLh |üi tüLh|í_@tüi_ *ð?ic

%e ' Dë

6ð}ýhi Hë ,giU| Lu Lð* ThðUit L? B#è }hLê|ü |ühii ^ý@h|iht *@|ih uLh _ðgihi?| TLttðM*i

ñ@*ýit Lu J|3e @t Thi_ðU|i_ M) uLýh _ðgihi?| 4L_i*të W? i@Uü T@?i*c |üi tL*ð_ *ð?i T*L|t E@t

@ uý?U|ðL? Lu %ôä |üi uý?U|ðL? .E+|m+|3� ' +3�c +|32 ' +32c +|3ô ' +3ôc +|3e ' +3ec J|3� '

J3�c J|32 ' J32c J|3ô ' %ôc J|3e ' %eäë 6Lh |üi tL*ð_ *ð?ic %e ' fc uLh |üi _@tüi_ *ð?ic

%e ' ýDc @?_ uLh |üi @*|ih?@|ií_@tüi_ *ð?ic %e ' Dë W? |üi ýTTih *iu| T@?i*c |üi UL?_ð|ðL?@*

i TiU|@|ðL? ðt M@ti_ L? |üi *ð?i@h hi}hittðL? E�ëSäë Aüi L|üih T@?i*t Ehi@_ð?} U*LU!êðtiä

@hi M@ti_ L? E�ëHäc EôëSäc @?_ Eôë2äc hitTiU|ðñi*)ë

6ð}ýhi bë ,ñð_i?Ui Lu t|hýU|ýh@* Uü@?}i ð? ñ@hðLýt hi*@|ðL?të ,@Uü �}ýhi T*L|t |üi Rí

ñ@*ýi uLh @ |it| Lu |üi ?ý** ü)TL|üitðt Lu ?L t|hýU|ýh@* Uü@?}i @| _@|i |f ð? |üi ULiæUði?|t

L? *@}}i_ Lð* ThðUit @t @ uý?U|ðL? Lu |f( _@tüi_ *ð?i _i?L|it R ' féfDë ALT T@?i*G ý?ðñ@hð@|i

@ý|Lhi}hittðL? |L Thi_ðU| Lð* ThðUit E|it| uLh |üðt T@?i* @*tL @**Lêt uLh tüðu| ð? UL?t|@?| |ih4ä(

tiUL?_ T@?i*G hi}hittðL? E�ëSä( |üðh_ T@?i*G hi}hittðL? E�ëHä( uLýh|ü T@?i*G hi}hittðL? Eôë2ä(

ML||L4 T@?i*G hi}hittðL? EôëSäë

6ð}ýhi �fë ALT T@?i*G Lð* ThðUi Uü@?}it EJ|äë 5iUL?_ T@?i*G ?i| Lð* ThðUi ð?Uhi@tit EJ_|äë

Aüðh_ T@?i*G ñ@*ýi M) êüðUü Lð* ThðUi hðtit @MLñi ð|t ôí)i@h 4@ ð4ý4( 3ihL ðu Mi*Lê |üi

eD



ôí)i@h 4@ ð4ý4ë îL||L4 T@?i*G �||i_ ñ@*ýit uhL4 @ hi}hittðL? Lu J| L? @ UL?t|@?| @?_

'|c '|3�c éééc '|3eë

6ð}ýhi ��ë #)?@4ðU igiU|t Lu @ �fI Lð* ThðUi ð?Uhi@tië îL|ü T@?i*t T*L| �fû

Y.E+|næm+|c +|3�c +|32c +|3ôc J|næ ' fc J|næ3� ' fc éééc J|n� ' fc J|c J|3�c J|32c J|3ôä*YJ| @t @ uý?Uí

|ðL? Lu æë 6Lh |üi |LT 4L_i*c |üi UL?_ð|ðL?@* i TiU|@|ðL? ðt M@ti_ L? Eeë�äë 6Lh |üi ML||L4

T@?i*c ð| ðt M@ti_ L? Eôë2äë

6ð}ýhi �2ë ,ñð_i?Ui Lu t|hýU|ýh@* Uü@?}i ð? |üi ð?t|hý4i?|@* ñ@hð@M*it it|ð4@|ðL?ë Aüi

�}ýhi T*L|t |üi Ríñ@*ýi uLh @ |it| Lu |üi ?ý** ü)TL|üitðt Lu ?L t|hýU|ýh@* Uü@?}i @| |f ð?

|üi ULiæUði?|t L? J|3�c éééc J|3e ð? |üi WV hi}hittðL? Eeë�äë Aüi tüLh|í_@tüi_ *ð?i E@| DIä

hiThiti?|t |üi Uhð|ðU@* ñ@*ýi |ü@| êLý*_ Mi @TThLThð@|i ðu L?i ü@_ ýti_ L?*) @ tð?}*i ñ@*ýi uLh

|f @?_ |üi *L?}í_@tüi_ hiThiti?|t |üi Uhð|ðU@* ñ@*ýi |ü@| êLý*_ Mi ýti_ uLh @ DI |it| M@ti_

L? |üi *Lêit| ñ@*ýi uLý?_ uLh @?) |fë

eS



Figure 1

-4

-2

0

2

4

6

-40 -20 0 20 40

x

y



Figure 2
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Figure 8
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Figure 9
Oil
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Figure 10
Oil Price Change
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Figure 11

Instrumental Variables
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Figure 12
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