
"�@*�|) �hL��t�L? �? #ihi}�*@|i_ W?_�t|h�itG

A�i +@�*|h@U! �hLM*i4

5|iu@? ��i�*ihc �h4�? 5U�4�|3*ihc �i?��?_h� �i?38

A��t #h@u|G f2%fH%2fff

�Ot|iBW|H Wklv sdshu vwxglhv d qhwzrun surylghu*v lqfhqwlyhv wr lq0

yhvw lq lqiudvwuxfwxuh txdolw|1 Lq d vlpsoh exw jhqhudo iudphzrun/ zh

lqyhvwljdwh krz ydulrxv lqvwlwxwlrqdo vhwwlqjv d�hfw lqyhvwphqw lqfhq0

wlyhv1 Xqghu uhdvrqdeoh dvvxpswlrqv rq ghpdqg/ lqyhvwphqw lqfhq0

wlyhv wxuq rxw wr eh vpdoohu xqghu yhuwlfdo vhsdudwlrq wkdq xqghu yhu0

wlfdo lqwhjudwlrq1 Wkh lqwurgxfwlrq ri frpshwlwlrq iru wkh pdunhw fdq

vrphwlphv lpsuryh lqfhqwlyhv1 Zlwk vxlwdeoh qrq0olqhdu dffhvv sulfhv

lqyhvwphqw lqfhqwlyhv xqghu vhsdudwlrq ehfrph lghqwlfdo wr wkrvh xq0

ghu lqwhjudwlrq1

Nh|zrugv= lqyhvwphqw lqfhqwlyhv/ qhwzrunv/ txdolw|/ udlozd|v/ yhuwl0

fdo h{whuqdolw|1

MHO= G75/ O55/ O76/ O<51

���������������������

-D�oldwlrqv= Vwhidq Exhkohu/ Vrflrhfrqrplf Lqvwlwxwh/ Xqlyhuvlw| ri ]xulfk/

Krwwlqjhuvwu1 43/ ;365 ]xulfk/ Vzlw}huodqg> dqg IHZ0KVJ/ Xqlyhuvlw| ri

Vw1Jdoohq/ vexhkohuCvrl1xql}k1fk1 Duplq Vfkpxw}ohu/ Vrflrhfrqrplf Lqvwl0

wxwh/ Xqlyhuvlw| ri ]xulfk/ Krwwlqjhuvwu1 43/ ;365 ]xulfk/ Vzlw}huodqg/ duplq0

vfkCvrl1xql}k1fk1 Phq0Dqgul Ehq}/ Fhqwhu iru Hfrqrplf Uhvhdufk/ Vzlvv

Ihghudo Lqvwlwxwh ri Whfkqrorj| ]xulfk/ Zhlqehujvwu1 68/ ;3<5 ]xulfk/ Vzlw}hu0

odqg/ pdehq}Cvrl1xql}k1fk1

Zh duh judwhixo wr Wkrpdv Eruhn/ Dqguhdv Sron/ M�ruj Zlog dqg vhplqdu

dxglhqfhv dw Vw1Jdoohq/ Olq}/ ]xulfk dqg wkh Vwxglhq}hqwuxp Jhu}hqvhh iru

khosixo glvfxvvlrqv1

�



� W?|hL_�U|�L?

A�i Th��@|�3@|�L? @?_ _ihi}�*@|�L? Lu h@�*�@)t �? ,�hLTi �t |@!�?} �T tTii_�

5i�ih@* ,�hLTi@? UL�?|h�it @hi 4L��?} uhL4 |�i |h@_�|�L?@* t|@|i 4L?LTL*)

|L Th��@|i L�?iht��T t|h�U|�hit @?_ @hi �4T*i4i?|�?} �@h�L�t uLh4t Lu UL4Ti�

|�|�L?� W?uh@t|h�U|�hi 4L?LTL*) t|h�U|�hit hi4@�? �? T*@Uic ��ihi@t h@�*�@)

tih��Uit @hi t�M�iU|i_ |L UL4Ti|�|�L?� A�iti �?t|�|�|�L?@* U�@?}it �@�i 4i|

��|� 4� i_ t�TTLh| �? |�i }i?ih@* T�M*�Uc |L T�| �| 4�*_*)� W? T@h|�U�*@hc

@ ��_itThi@_ UL?Uih? �t |�@| Th��@|�3@|�L? *i@_t |L @ _i|ih�Lh@|�L? Lu h@�*�

tih��Uitc MhL�}�| @ML�| M) @ *@U! Lu �?Ui?|��it |L �?�it| �? �?uh@t|h�U|�hi�

�Lhi tTiU��U@**)c �ih|�U@* tiT@h@|�L? �? |�i h@�*�@) tiU|Lh �t Lu|i? tii? @t

|�i 4@�? U�*Th�| uLh �?t��U�i?| �?�it|4i?| �?|L |�i �4ThL�i4i?| Lu ?i|�Lh!

^�@*�|)� A�i ,UL?L4�t| Ea�*) �c �bbbc S.� iU�Lit |��t ��i� �? �|t _itUh�T|�L?

Lu |�i �h�|�t� U@tiG

RA�i ThL4�ti_ �?�it|4i?| Lu m2. M�**�L? d���o M) +@�*|h@U!c

���U� L�?t |�i |h@U! @?_ |�i t|@|�L?tc �t @ t�@4 Q @*4Lt|

|�L�|��h_t Lu �| �t hL�|�?i 4@�?|i?@?Ui� N?*itt |�i �?Ui?|��it

�? |�i t)t|i4 U�@?}i |L 4@!i �?�it|4i?| �Lh|����*ic �| ��** t|@)

@ t�@4��

W? |��t T@Tihc �i t�@** uLU�t L? |��t U*@�4 Lu �?t��U�i?| �?�it|4i?|� ì
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ì @TT*) |�i tL*�|�L? UL?UiT| Lu t�M}@4i TihuiU| i^��*�Mh��4� W? |�i

i^��*�Mh��4 Lu |�i tiUL?_ t|@}ic |�i Th�Ui R uLh h@�*�@) tih��Uit �t _h��i?

_L�? |L @�ih@}i ULt| ���U� �t i^�@* |L |�i i L}i?L�t*) ti| @UUitt U�@h}i @

�? L�h ti||�?}c ��i� R- ' R ' @� �?|�U�T@|�?} |��t hit�*|c |�i �Tt|hi@4 �h4

L U�LLtit ^�@*�|) tL @t |L 4@ �4�3i �LE@c w� ' @(E@c w��gEw�� 8 �? |�i

�ht| t|@}i Lu |�i }@4i� A�i �?�it|4i?| �?Ui?|��i �t |��t

ZLw E@c w� ' @(wE@c w�� E�S�

�Mtih�i |�@| _�i |L |�i u@U| |�@| |�i UL?t�4ih Th�Ui �t _h��i? _L�? |L @

�?_iTi?_i?| Lu |�i ^�@*�|) *i�i*c |�ihi �t ?L Th�Ui�4i_�@|i_ igiU| @?)4Lhi�

wi| �t UL4T@hi |�i �?�it|4i?| �?Ui?|��it Lu @? �?|i}h@|i_ 4L?LTL*�t|

��|� |�Lti Lu @ 4L?LTL*�t| u@U�?} @ tiT@h@|i_ _L�?t|hi@4 uh@?U��tii Etii

E�f� @?_ E�S�c hitTiU|��i*)c @?_ A@M*i �c hL� 2�� �Mtih�i |�@| �? ML|� U@tit

|�i Th�Ui�4i_�@|i_ igiU| �t @Mti?|� OL�i�ihc |�ihi �t @ _�gihi?Ui ��|� hitTiU|

|L |�i _�hiU| igiU|� 5�?Ui RUEw� : @c @?) ^�@*�|) �?_�Ui_ _i4@?_ �?Uhi@ti

�@t @ t|hL?}ih igiU| L? |�i �?|i}h@|i_ |�@? L? |�i �ih|�U@**) tiT@h@|i_ �T�

t|hi@4 �h4<t ThL�|t� vi|c UL4Ti|�|�L? uLh |�i _L�?t|hi@4 4@h!i| 4�}�|

L�ihUL4Ti?t@|i |��t _�t@_�@?|@}i �u |�i ^�@*�|) igiU| L? _i4@?_ �t 4�U�

t|hL?}ih uLh *L�ih Th�Uitc ��i� (wE@c w� :: (wER
UEw�c w�c ���U� �L�*_ hi^��hi

(Rw 		 f� A�i ?i | ThLTLt�|�L? t�44@h�3it |�i hit�*|�

55Wkh h{whqvlrq wr khwhurjhqhrxv �upv lv vwudljkwiruzdug1

2f



�hLTLt�|�L? � EVhsdudwlrq zlwk frpshwlwlrq yv1 Lqwhjudwlrq zlwk0

rxw frpshwlwlrq� 5�TTLti E� �� �L*_t� A�i? |�i �?Ui?|��i |L �?�it| �?

^�@*�|) �t �i@!ih �?_ih �ih|�U@* tiT@h@|�L? ��|� UL4Ti|�|�L? |�@? �?_ih �ih�

|�U@* �?|i}h@|�L? ��|�L�| UL4Ti|�|�L?c �?*itt (Rw 		 f�2�

Oi?Uic �? }i?ih@* UL4Ti|�|�L? _Lit ?L| tL*�i |�i �?_ih�?�it|4i?| ThLM�

*i4( M�| _Lit �| @**i��@|i �|q AL @?t�ih |��t ^�it|�L?c UL?t�_ih |�i �?�it|4i?|

�?Ui?|��it �? @ �ih|�U@**) tiT@h@|i_ �?_�t|h) ��|� @?_ ��|�L�| UL4Ti|�|�L?

uLh |�i _L�?t|hi@4 4@h!i| Etii E�S� @?_ E���c hitTiU|��i*)�� W? ML|� U@titc

|�i Th�Ui RL UL**iU|i_ M) |�i �Tt|hi@4 �h4 �t |�i t@4ic ?@4i*) @c ���U�

�t ti| M) |�i hi}�*@|Lh @?_ �?_iTi?_i?| Lu ^�@*�|) M) @tt�4T|�L?� A��t �@t

�4TLh|@?| UL?ti^�i?Uit �? |�i U@ti Lu UL4Ti|�|�L? uLh |�i 4@h!i|G 5�?Ui UL?�

t�4ih Th�Uit @hi _h��i? _L�? |L R- ' @c |�i _L�?t|hi@4 �h4 �t hit|h�U|i_

|L 3ihL ThL�|t� �L?ti^�i?|*)c |�ihi �t ?L �ih|�U@* i |ih?@*�|) @||@U�i_ |L |�i

�Tt|hi@4 �h4<t �?�it|4i?| Mi�@��LhG ��}�ih �?�it|4i?| _Lit ?L| �?Uhi@ti

_L�?t|hi@4 ThL�|t� �| �ht| }*@?Uic |��t 4�}�| *i@_ L?i |L UL?U*�_i |�@|

�?�it|4i?| �?Ui?|��it @hi ��}�ih ��|� UL4Ti|�|�L?� OL�i�ihc |��t �t ?L| @*�

�@)t |h�i� A�i _i4@?_ igiU| Lu ^�@*�|) �t (wE@c w� ��|� UL4Ti|�|�L?c |�i

ULhhitTL?_�?} |ih4 �t e(wER
-E@c w�c w� ' (R

�
R-E@c w�c w

� �R-w n (w

�
R-E@c w�c w

�
�? |�i @Mti?Ui Lu UL4Ti|�|�L?� W? +i}�4it � @?_ 2c ��i� uLh (Rw TLt�|��i Lh

?L| |LL ?i}@|��ic |�ihi �t @ ?i}@|��i Th�Ui�4i_�@|i_ igiU| Lu ^�@*�|) ��i?

|�ihi �t ?L UL4Ti|�|�L? ���U� �t @Mti?| ��i? |�ihi �t UL4Ti|�|�L?� �? |�i

L|�ih �@?_c |�i TLt�|��i _�hiU| igiU| �t ��}�ih ��i? |�ihi �t ?L UL4Ti|�|�L?�
(w

�
R-E@c w�c w

�
: (wE@c w�

�
�u (Rw : f� ��h ?i | |�iLhi4 t�44@h�3it |�i

L�|UL4it�

�hLTLt�|�L? e EVhsdudwlrq zlwk frpshwlwlrq yv1 Vhsdudwlrq zlwk0

rxw frpshwlwlrq� 5�TTLti E� �� �L*_t�

E�� W? +i}�4i �c ER-w : fc e(w 	 f�c |�i �?Ui?|��i |L �?�it| �? ^�@*�|) �?_ih

�ih|�U@* tiT@h@|�L? �t t|hL?}ih ��|� UL4Ti|�|�L? |�@? ��|�L�| UL4Ti|�|�L?�

E��� W? +i}�4i 2c ER-w : fc e(w : f�c |�i �?Ui?|��i |L �?�it| �? ^�@*�|) �?_ih

56Wkh uhvxow fdq eh pdgh voljkwo| pruh suhflvh1 Dv wkh lqfhqwlyhv lq erwk fdvhv duh
mxvw sG� +s> �, hydoxdwhg dw gl�huhqw ydoxhv ri s/ lqwhjudwlrq |lhogv kljkhu lqfhqwlyhv li
sG�s .G� lv hyhu|zkhuh qhjdwlyh1

2�



�ih|�U@* tiT@h@|�L? �t t|hL?}ih ��|� UL4Ti|�|�L? |�@? ��|�L�| UL4Ti|�|�L?c i �

UiT| TLtt�M*) �u (Rw �t TLt�|��i @?_ t��U�i?|*) *@h}i�

E���� W? +i}�4i �c ER-w 	 fc e(w : f�c |�i �?Ui?|��i |L �?�it| �? ^�@*�|) �?_ih

�ih|�U@* tiT@h@|�L? 4@) Mi �i@!ih ��|� UL4Ti|�|�L? |�@? ��|�L�| UL4Ti|�|�L?�

�hLLu� Nt�?} E��� @?_ E�S�c |�i �?�it|4i?| �?Ui?|��i �t t|hL?}ih ��|�

UL4Ti|�|�L? �u (wE@c w� : e(w � (R

�
R-E@c w�c w

� � R-w n(w

�
R-E@c w�c w

�
�

E�� W? +i}�4i �c (Rw �t TLt�|��i @?_ t��U�i?|*) *@h}i tL |�@| e(w 	 f�

5�?Ui (w : f M) _i�?�|�L?c |�i U*@�4 uL**L�t �44i_�@|i*)�

E��� W? +i}�4i 2c (Rw �t t��U�i?|*) t4@** �? @MtL*�|i �@*�i tL |�@| R-w : fc

@?_ |�i �?_�hiU| igiU| (R

�
R-E@c w�c w

� � R-w �t ?i}@|��i� W?Ui?|��it @hi |��t

��}�ih ��|� UL4Ti|�|�L? �u (wE@c w� � (w

�
R-E@c w�c w

�
Lh @| *i@t| ?L| |LL

?i}@|��i _�i |L R-E@c w� : @� A��t �t |h�i @t *L?} @t (Rw �t ?i}@|��i Lh @|

*i@t| ?L| |LL TLt�|��i� Oi?Uic |�i hit�*| uL**L�t�

E���� W? +i}�4i �c (Rw �t ?i}@|��i ��|� t��U�i?|*) *@h}i @MtL*�|i �@*�i tL

|�@| e(w : f� N?_ih |�iti U�hU�4t|@?Uitc (wE@c w� 4@) Mi t4@**ih |�@? e(wc

@?_ �i?Ui �| hi4@�?t �?U*i@h ��i|�ih |�i U*@�4 �t t@|�t�i_�

A��tc |�L�}� _L�?t|hi@4 UL4Ti|�|�L? i*�4�?@|it |�i Th�Ui�4i_�@|i_ iu�

uiU| Lu ^�@*�|) �4ThL�i4i?|tc |�i L�ih@** igiU| Lu UL4Ti|�|�L? L? �?Ui?|��it

�t @4M�}�L�t�

e�2 �L?�*�?i@h �UUitt �h�Uit%�L �L4Ti|�|�L?
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