
�L4Ti|�|��i , Tih|tG

� 5L*�|�L? |L |�i �hi_i?Ui BLL_t �hLM*i4

`�?@?_ ,4L?t�

N?��iht�|) Lu �ih? @?_ �,�+

a�*) �bbb

�Mt|h@U|

A��t T@Tih �t @ML�| @ 4@h!i| uLh Uhi_i?Ui }LL_t� `�|� @ Uhi_i?Ui }LL_
UL?t�4iht @hi ?i�ih t�hi @ML�| |�i i |i?| Lu |�i }LL_ |�i) @U|�@**) ?ii_�
A�ihiuLhic ti**iht @U| @t i Tih|t _i|ih4�?�?} |�i U�t|L4iht< hi^��hi4i?|t�
A��t �?uLh4@|�L? @t)44i|h) Mi|�ii? M�)iht @?_ ti**iht LM��L�t*) Uhi@|it
t|hL?} �?Ui?|��it uLh ti**iht |L U�i@| L? tih��Uit� ì @?@*)3i ��i|�ih |�i
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hit�*|�?} �? ?L?�uh@�_�*i?| Mi�@��Lh _Lit �?_ii_ i �t|� A��t i^��*�Mh��4 �t
i�U�i?| @?_ UL?t�4iht }i| |�i i?|�hi t�hT*�t�

ki)�Lh_tG Uhi_i?Ui }LL_tc i Tih| tih��Uitc �?Ui?|��itc �ih|h@?_�,_}i�Lh|�
UL4Ti|�|�L?�
aL�h?@* Lu ,UL?L4�U w�|ih@|�hi �*@tt��U@|�L? ��4MihtG #eDc #H2c w�D�

WXqlyhuvlw�dw Ehuq/ Yronvzluwvfkdiwolfkhv Lqvwlwxw/ Dewhloxqj i�xuZluwvfkdiwvwkhrulh/

Jhvhoovfkdiwvvwud�h 7</ FK06345 Ehuq/ Vzlw}huodqg/ czlqdqg1hprqvCyzl1xqleh1fk*/

ckwws=22zzz0yzl1xqleh1fk2wkhru|2hprqv361kwp*1



�� W?|hL_�U|�L?

A�i |ih4 Uhi_i?Ui }LL_t hiuiht |L }LL_t @?_ tih��Uit ��Lti ti**iht ?L| L?*) ThL��_i |�i

}LL_ M�| ��L @*tL @U| @t i Tih|t _i|ih4�?�?} |�i U�t|L4iht< ?ii_tc t�4T*) MiU@�ti UL?�

t�4iht @hi �?u@4�*�@h ��|� |�i }LL_ �? ^�it|�L?� A��t TiU�*�@h�|) Lu|i? LUU�ht �? 4i_�U@*c

*i}@*c @?_ �?@?U�@* @_��Ui tih��Uitc @t �i** @t �? @ ��_i �@h�i|) Lu hiT@�h ThLuitt�L?t� W| �t

@}}h@�@|i_ M) |�i u@U| |�@| |)T�U@**) UL?t�4iht ?i�ih _�tUL�ih |�i �ih@U�|) Lu @ _�@}?Lt�tc

Lh i�i? ��i|�ih |�i |hi@|4i?|t |�i) @�|�Lh�3i_ �ihi hi@**) TihuLh4i_� A�ihiuLhic t�U�

tih��Uit �@�i Mii? |ih4i_ M) #@hM) @?_ k@h?� E�b.�� Uhi_i?Ui }LL_t�

A��t �?uLh4@|�L? @t)44i|h) Uhi@|it LM��L�t �?Ui?|��it uLh LTTLh|�?�t|�U ti**ih Mi�

�@��Lh� �? |�i L?i �@?_c �u |�ihi �t T*i?|) Lu 4L?i) �? hiT@�hc ti**iht 4@) hiUL44i?_

�??iUitt@h) |hi@|4i?|t( |��t ThLM*i4 �@t Mii? _�MMi_ �_i4@?_ �?_�Ui4i?|< �? |�i �i@*|�

iUL?L4�Ut *�|ih@|�hi� �? |�i L|�ih �@?_c ti**iht 4@) ?L| TihuLh4 �h}i?|*) ?ii_i_ hiT@�ht

�u L|�ih @U|���|�it @hi 4Lhi ThL�|@M*i� 5�?Ui U�@?Uit Lu UL?t�4iht �?_�?} L�| @ML�| t�U�

uh@�_�*i?| Mi�@��Lh @hi t*�4c �L� t�L�*_ |�i) ��i� |�i hiUL44i?_@|�L?t Lu @? i Tih|

��L �@t @ �it|i_ �?|ihit| �? ThL��_�?} |hi@|4i?|q

AL }��i @ UL�T*i Lu @?iU_L|it ��ihi uh@�_ �@t UL�ihi_ �TG W? 5��|3ih*@?_ T@|�i?|t

��|� |�i 4�?�4�4 *i�i* Lu tU�LL*�?} @hi |��Ui @t *�!i*) |L �@�i |�i�h �L4M Lh }@**�t|L?it

hi4L�i_ |�@? T@|�i?|t ��|� @ �?��iht�|) _i}hii( uLh ��T��L�?| LTih@|�L?t |�i ThLM@M�*�

�|) �t i�i? �DfI ��}�ih� �h_�?@h) U��*_hi? @hi HfI 4Lhi *�!i*) |L �@�i |�i�h |L?t�*t

L�| |�@? U��*_hi? Lu 4i_�U@* _LU|Lht Ek|�T fD%22%�bbS�� W? |�i �@?|L? Lu A�U�?L |�i

TLT�*@|�L? @�ih@}i �@_ ��I 4Lhi Lu |�i ti�i? 4Lt| �4TLh|@?| LTih@|�L?t |�@? 4i_�U@*

_LU|Lht @?_ |�i�h u@4�*�it� W?|ihit|�?}*) i?L�}�c *@�)iht @?_ |�i�h Mi*L�i_ �@�i @ML�| |�i

t@4i LTih@|�L? uhi^�i?U) @t |�i u@4�*�it Lu 4i_�U@* _LU|Lht E#L4i?�}�i||� i| @*� E�bb����

�ih�@Tt @ |��h_ Lu U�hhi?| �i@*|��U@hi tTi?_�?} �? |�i N5 }Lit L? �hhi*i�@?| |it|tc �?�

ThL�i? ThLUi_�hitc @?_ �??iUitt@h�*) Th�Ui) _h�}t @?_ _i��Uit E,UL?L4�t| f2%��%�bbb��

,�i? �? ���?@ L�ihThitUh�T|�L? �t hL�|�?i( �LtT�|@*t �ti |�iti ThL�|t |L t�Mt�_�3i �?_ih�

u�?_i_ LTih@|�L?t E,UL?L4�t| ��%f.%�bbH�� 6�h|�ih i4T�h�U@* i��_i?Ui uhL4 |�i 4@h!i|

uLh T�)t�U�@? tih��Uit t�}}it|t |�@| uii�uLh�tih��Ui _LU|Lht |i?_ |L L�ihThitUh�Mi ���*i

t@*@h�i_ _LU|Lht |i?_ |L t��h! EB@)?Lh E�bbe��� W? |�i @�|L�hiT@�h M�t�?itt @ t�h�i) Lu

S2 @�|L4LM�*i hiT@�h t�LTt UL?_�U|i_ M) #�A uL�?_ |�@| D�I Lu |�i tih��Ui U�@h}it

�ihi uLh ?ii_*itt hiT@�ht E�i� vLh! A�4it D%H%�b.b�� ,�i? 4Lhi t|h�!�?}*)c �??iUitt@h)

hiT@�ht �ihi hiUL44i?_i_ |L U@h L�?iht M) i4T*L)iit Lu 5i@ht ��|L4L|��i �i?|iht �?

bfI Lu |�i |it| U@tit E @̀** 5|hii| aL�h?@* S%2�%b2�1 �|�ih i @4T*it �?U*�_i |�i *�ui�

�?t�h@?Ui �?_�t|h) ��ihi @ �i� vLh! �?�it|�}@|�L? uL�?_ |�i t@*i Lu �?t��|@M*i TL*�U�itc

��}��Thitt�hi ti**�?}c @?_ �?Mh�_*i_ t@*it i Ti?tit E�i�t�ii! 2%.%�bbe�c @t �i** @t |�i

4@h!i| uLh *i}@* @_��Ui ��ihi |�i @?iU_L|@* i��_i?Ui �t Tih�@Tt Mit| t�44@h�3i_ M) |�i

�L!i Lu |�i *L?}i��|) t|�_) ���U� uL�?_ |�@| |�i @�ih@}i *@�)ih *��it |��Ui @t *L?} @t |�i

�



@�ih@}i tU�LL* |i@U�ihG w�ui tT@? uLh *@�)iht �@t UL4T�|i_ �t�?} M�**�?} �L�ht�

�TT@hi?|*)c |�ihi �t @ ?ii_ uLh 4iU�@?�t4t |L _�tU�T*�?i uh@�_�*i?| i Tih|t� �?i

Lu|i? 4i?|�L?i_ 4iU�@?�t4 �t hiT�|@|�L?� A��t 4iU�@?�t4 hi^��hit ��@|U�_L} @}i?U�it<

|L �ih�u) tih��Ui ^�@*�|) @?_ hiTi@|i_ hi*@|�L?t��Tt |L Ti?@*�3i U�i@|�?} i Tih|t� �?L|�ih

4iU�@?�t4 i?t�h�?} �L?it| tih��Uit �t |�i tiT@h@|�L? Lu _�@}?Lt�t @?_ |hi@|4i?|� N?*itt

|�ihi �t UL**�t�L?c |�i _�@}?Lt�?} i Tih| �@t ?L �?Ui?|��i |L hiUL44i?_ �??iUitt@h) |hi@|�

4i?|t @?_ |�i hiT@�h�?} i Tih| 4@) L?*) � ��@| �@t Mii? _�@}?Lti_ M) �ih UL**i@}�i�

�? i @4T*i Lu |��t t�4T*i )i| igiU|��i 4iU�@?�t4 �t |�i Lu|i? i?UL�?|ihi_ tiT@h@|�L? Lu

|�i ThitUh�T|�L? @?_ |�i ThiT@h@|�L? Lu _h�}t�

A��t �tiT@h@|�L?< 4iU�@?�t4c �L�i�ihc u@�*t |L _L @ }LL_ �LM ��i? �| �t U�i@Tih |L

ThL��_i _�@}?Lt�t @?_ hiT@�h �L�?|*) h@|�ih |�@? tiT@h@|i*)� W| �tc uLh i @4T*ic U�i@Tih |L

hiT@�h @?) _@4@}i ���*i |�i |h@?t4�tt�L? Lh Mi**) �t LTi? uLh _�@}?Lt�t |�@? |L T�| i�ih)�

|��?} M@U! |L}i|�ih @?_ hiTi@| |�i ThLUitt uLh |�i @U|�@* hiT@�h i*ti��ihi� �TT@hi?|*)c

t�U� iUL?L4�it Lu tULTi Mi|�ii? _�@}?Lt�t @?_ hiT@�h @*tL 4@!i |�i hi*@|i_ 4iU�@?�t4

Lu UL?t�*|�?} ti�ih@* i Tih|t �?@||h@U|��i�

W? |��t T@Tih �i �@?| |L @?@*)3i ��i|�ih |�i 4@h!i| 4@) tL*�i |�i uh@�_�*i?| i Tih|

ThLM*i4 ��i? |�ihi @hi �� L?i�t�L| hi*@|�L?t��Tt tL |�@| hiT�|@|�L? U@??L| �Lh! uLh *@U!

Lu T�?�t�4i?| TLtt�M�*�|�it @?_ 2� ThLuL�?_ iUL?L4�it Lu tULTi Mi|�ii? _�@}?Lt�t @?_

|hi@|4i?|� W? L�h ti|��T hiT@�h �t TLtt�M*i L?*) @u|ih _�@}?Lt�t� � U�t|L4ih U�LLt�?} |�i

tih��Uit Lu @ tiUL?_ i Tih|c |�ihiuLhic @�|L4@|�U@**) �?U�ht |�i ULt| Lu @ u�h|�ih _�@}?Lt�t

���U� 4@!it |�i �tiT@h@|�L?< @t �i** @t |�i �tiUL?_ LT�?�L?< 4iU�@?�t4t �?@||h@U|��i� W?

u@U|c �i @tt�4i @ t��U�i?|*) ��}� ULt| Lu t��|U��?} i Tih|t tL |�@| @ UL?t�4ih ��t�|t ��t|

L?i i Tih|� 6hL4 |�i LMtih�@|�L? Lu 4@h!i| _@|@ t�U� @t ^�L|i_ Th�Uit @?_ 4@h!i| t�@hit

UL?t�4iht @||i4T| |L �?uih |�i ti**iht< �?Ui?|��it |L ThL��_i �L?it|%uh@�_�*i?| tih��Uit�
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�, Rwkhu uhodwhg wkhruhwlfdo sdshuv lqfoxgh Plojurp dqg Urehuwv +4<;9,/ Jod}hu dqg

PfJxluh +4<<4,/ Slwfkln dqg Vfkrwwhu +4<<6,/ Gdqd dqg Vslhu +4<<6,/ Zrolqvn| +4<<8,/ Sh0

vhqgruihu dqg Zrolqvn| +4<<;,/ Gxoohfn +4<<;,/ Ulfkdugvrq +4<<<, dqg Hprqv +4<<< e,1 Iru dq

h{shulphqwdo vwxg| plplfnlqj d pdunhw iru h{shuwlvh/ vhh Sorww dqg Zlogh +4<;5,1 Wkhuh lv dovr

d vpdoo hpslulfdo olwhudwxuh rq fuhghqfh jrrgv1 Hnhoxqg hw do1 +4<<8, dqg Pl{rq +4<<8, vkrz

wkdw vhoohuv ri fuhghqfh jrrgv surylgh pruh lqirupdwlrqdo fxhv vxfk dv fhuwl�fdwlrq dqg olfhqvlqj

lq wkh \hoorz Sdjhv wkdq gr vhoohuv ri vhdufk jrrgv1

2, Zh pdnh wkh frqwlqxxp dvvxpswlrq qrw rqo| iru qrwdwlrqdo frqyhqlhqfh1 Zlwk d �qlwh

qxpehu ri frqvxphuv zh uxq lqwr wkh iroorzlqj sureohp1 Vxssrvh dq h{shuw h{shfwv d folhqwhoh

zlwk +4� s, jrrg dqg s edg surgxfwv1 Zlwk d �qlwh qxpehu ri fxvwrphuv/ krzhyhu/ wkh dfwxdo

uhdol}dwlrq ri khu folhqwhoh zloo eh gl�huhqw iurp wkh h{shfwhg rqh1 Dffruglqjo|/ dw wkh hqg ri

wkh gd| vkh zloo uhdol}h wkdw vkh kdv wrr olwwoh ru h{fhvv fdsdflw| dqg vkh zloo vwduw ehkdylqj

iudxgxohqwo|1 Zlwk d frqwlqxxp ri fxvwrphuv zh gr qrw hqfrxqwhu wklv gl�fxow| zklfk zrxog

frpsolfdwh wkh dqdo|vlv vxevwdqwldoo|1

�, Wklv lv wkh vwdqgdug dvvxpswlrq pdgh lq olwhudwxuh> vhh/ h1j1/ Qlw}dq dqg W}xu +4<<4,/

Zrolqvn| +4<<6,/ ru Wd|oru +4<<8,1 Lw fdswxuhv lq d vwudljkwiruzdug pdqqhu wkh lghd wkdw lw lv

fkhdshu wr surylgh gldjqrvlv dqg uhsdlu mrlqwo| udwkhu wkdq vhsdudwho|1 Dq h{fhswlrq lv wkh sdshu

e| Ghpvnl dqg Vdsslqjwrq +4<;:,1

e, Zh dvvxph wkdw gldjqrvlv dqg uhsdlu duh yhul�deoh1 Wklv dvvxpswlrq lv dssursuldwh iru/

vd|/ ghqwlvwv zkrvh fxvwrphuv/ zloo|0qloo|/ vx�hu dq| +xq0,qhfhvvdu| guloolqj1 Lw lv qrw dssursuldwh

iru/ h1j1/ d fxvwrphu eulqjlqj klv fdu wr wkh vkrs lq wkh pruqlqj dqg slfnlqj lw xs lq wkh hyhqlqj

zlwkrxw ehlqj deoh wr whoo zkhwkhu wkh phfkdqlf kdv zrunhg rq wkh yhklfoh1 Khuh wkh h{shuw kdv

|hw dqrwkhu srvvlelolw| wr ghiudxg khu fxvwrphuv1 Vkh fdq fodlp wr kdyh �{hg wkh fdu zlwkrxw

kdylqj wrxfkhg lw/ wkxv froohfwlqj uhsdlu ihhv iurp dq xqolplwhg qxpehu ri fxvwrphuv1 Wklv

uhodwhg sureohp lv ghdow zlwk lq Hprqv +4<<< d,1

D, Wkh iudxgxohqw h{shuw sureohp pd| glvdsshdu li frqvxphuv sxufkdvh orqj whup lqvxu0

dqfh frqwudfwv wkdw ixoo| fryhu doo uhsdluv dqg irujrqh vhuylfhv gxulqj wkh hqwluh surgxfw olih> vxfk

fryhqdqwv duh frpprqo| nqrzq dv vhuylfh ru khdowk pdlqwhqdqfh sodqv1 Zlwk wkhvh frqwudfwv

h{shuwv kdyh fruuhfw lqfhqwlyhv vlqfh wkh| ehdu doo pdujlqdo frvwv1 \hw vxfk orqj whup lqvxudqfh

frqwudfwv duh sduwlfxoduo| surqh wr frqvxphu prudo kd}dug vr wkdw lq htxloleulxp frqvxphuv

pd| sxufkdvh qr vhuylfh pdlqwhqdqfh sodqv1 Wkh sureohp ri wrr olwwoh uhsdlu pd| eh vroyhg e|

d vkruw whup zduudqw| iru orvw vhuylfhv= li wkh surgxfw idlov/ wkh h{shuw sd|v wkh frqvxphu d

vx�flhqwo| odujh dprxqw ri prqh|1 Dq krqhvw h{shuw pd| r�hu vxfk d zduudqw| dw d orzhu frvw

wkdq dq h{shuw zkr/ vd|/ grhvq*w uhsdlu dw doo1 Vxfk zduudqwlhv surylgh h{shuwv zlwk dq lqfhqwlyh

qrw wr fkhdw1 \hw/ wkh| pd| hdvlo| idlo wr gr wkh mre zkhq wkhuh lv frqvxphu prudo kd}dug lq wkh

odvw vwdjh ri surgxfw olih1 Vhh/ Hprqv +4<;;/ 4<;<,1 Iru dq dqdo|vlv ri shuirupdqfh frqwudfwv
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+frqwlqjhqw ihhv, lq h{shuwlvh sureohpv/ vhh Hprqv +4<<< e,1

S� Kljk lqirupdwlrq dqg vhdufk frvwv wr frqvxphuv gr gh�qlwho| h{lvw zlwk fuhghqfh jrrgv1

Dq h{dpsoh lv Fkdgzlfn*v dqdo|vlv ri ixqhudo surylvlrqv lq Hqjodqg lq wkh 4<wk fhqwxu|/ zkhq

wkhuh zhuh derxw 9330:33 xqghuwdnhuv lq Orqgrq wr surylgh 453 ixqhudov shu gd|1 Fkdgzlfn

dujxhv wkdw vxsso|0vlgh frpshwlwlyhqhvv zdv wkzduwhg e| ghpdqg0vlgh fkdudfwhulvwlfv vxfk dv

kljk vhdufk frvwv dqg ohg wr prqrsro|0olnh frqglwlrqv ryhu hdfk ixqhudo vhuylfh> vhh/ h1j1/ Hnhoxqg

dqg K�hehuw +4<<:/ s1 54:054;,1 Zh lqwhusuhw wkhvh revwdfohv dv vzlwfklqj frvwv1

:, Vhh Fduowrq +4<:;,/ Shwhuv +4<;7,/ dqg Ghqhfnhuh dqg Shfn +4<<8, iru prghov rq

Ehuwudqg0Hgjhzruwk frpshwlwlrq lq zklfk frqvxphuv/ dv lq rxu vhw0xs/ ylvlw rqo| rqh �up1

Wkh vzlwfklqj frvw olwhudwxuh dovr pdnhv edvlfdoo| wkh vdph dvvxpswlrq derxw frqvxphu vhdufk1

Vhh/ h1j1/ Nohpshuhu +4<;:,1

;, D ihz uhpdunv iru wkrvh uhdghuv zkr ihho wkdw jdphv vkrxog eh zulwwhq grzq surshuo|=

Vlqfh sod|huv fkrrvh vlpxowdqhrxvo| lq vwdjhv rqh dqg wzr/ zh kdyh d jdph ri cdoprvw shuihfw*

lqvwhdg ri cshuihfw* lqirupdwlrq> vhh/ h1j1/ Wluroh +4<;;,/ 76407651 Diwhu vwdjh wkuhh sd|r�v duh

ghwhuplqhg dv iroorzv1 Iluvw qdwxuh fkrrvhv zkhwkhu wkh surgxfw lv lq jrrg ru edg vkdsh1 Wkhq

sod|huv iroorz wkhlu sodqv ri vwdjhv rqh wr wkuhh1 Ilqdoo|/ qdwxuh ghflghv zkhwkhu wkh surgxfw

zrunv ru idlov dqg wkh dfwxdo sd|r�v duh uhdol}hg1

<, Lq wkh sulqflsdo0djhqw olwhudwxuh d uhodwhg uhvxow lv nqrzq dv wkh htxdo frpshqvdwlrq

sulqflsoh1 Vhh/ h1j1/ Plojurp dqg Urehuwv +4<<5,/ 55;05651

43, Gdue| dqg Nduql +4<:6, dovr srlqw rxw wkdw wkh vhoohuv* lqfhqwlyhv ghshqg rq wkh vwdwh

ri ghpdqg1 Zkhq wkhuh lv cqr fxvwrphu zdlwlqj iru vhuylfh*/ vhoohuv kdyh dq lqfhqwlyh wr ryhuvhoo

wkhlu vhuylfhv wr xwlol}h lgoh uhvrxufhv> wklv lqfhqwlyh wr ryhuvhoo glvdsshduv zkhq cwkh ohqjwk ri

wkh txhxh ri fxvwrphuv zdlwlqj iru vhuylfh lv srvlwlyh*1 Gdue| dqg Nduql gr qrw glvfxvv wkdw wkh

vhoohuv* lqfhqwlyhv dovr ghshqg rq sulfhv1

44, Qrwh wkdw zh kdyh d qhwzrun h{whuqdolw| khuh1 Li lqhuw fxvwrphuv gr qrw jr wr wkh

xqghufxwwlqj h{shuw/ vkh grhv qrw kdyh hqrxjk fxvwrphuv1 Zlwk sulfhv U� @ uG�@g/ vkh zloo qrw

eh krqhvw vr wkdw lw lv lqghhg rswlpdo iru frqvxphuv qrw wr frqvxow khu1 Li frqvxphuv kdyh hqrxjk

prphqwxp wr fr0ruglqdwh rq wkh xqghufxwwlqj h{shuw/ lw lv rswlpdo wr ylvlw khu1 Li frqvxphuv gr

qrw kdyh hqrxjk prphqwxp/ dq h{shuw fdq xqghufxw zlwk sulfhv G� A 3> U� @ 31 Zlwk wkhvh

sulfhv vkh kdv surshu lqfhqwlyhv zlwk qrw hqrxjk fxvwrphuv1

45, Zlwkrxw vzlwfklqj frvw wkh udwlrqhg frqvxphuv zrxog uhwxuq wr h{shuw 4 dv orqj dv

khu sulfhv gr qrw h{fhhg wkhlu zloolqjqhvv0wr0sd| vr wkdw vkh zrxog pdnh srvlwlyh sur�wv1 Wkh

vzlwfklqj frvw lv wkxv qhfhvvdu| wr vxssruw wkh htxloleulxp1 Zlwkrxw wklv dvvxpswlrq wkhuh

zrxog eh qr shqdow| iru udlvlqj sulfhv1

46, Li wkh h{shuw frxog ghfuhdvh khu fdsdflw| dorqjvlgh khu sulfh lqfuhdvh/ wklv h�hfw zrxog

eh devhqw1 Lw lv hvvhqwldo iru rxu dujxphqw wkdw fdsdflwlhv duh jlyhq1 Vhh Ghqhfnhuh dqg Shfn

+4<<8, iru d glvfxvvlrq ri zkdw kdsshqv li �upv vlpxowdqhrxvo| fkdqjh sulfhv dqg fdsdflwlhv1

47, Vhh Ulfkdugvrq +4<<<, iru dq dqdo|vlv ri d fuhghqfh jrrg pdunhw zlwk qrq0lghqwlfdo

�.



frqvxphuv dqg d grzqzdug vorslqj ghpdqg fxuyh1

48, Fduowrq +4<:;, dqdo|}hv wkh vdph w|sh ri frpshwlwlrq lq d qrq0vwudwhjlf frqwh{w1

49, Vhh dovr Sorww dqg Zlogh +4<;5/ s1 <<, zkr zhuh cdpd}hg* e| krz zhoo wkh pdunhw glg

lq wkhlu h{shulphqwv1 Wkh| frqfoxgh wkdw pdunhwv dv vrfldo frqwuro ghylfhv fdqqrw eh glvplvvhg

d sulrul1
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Surri ri Ohppd 4= l, Li �� A O@+g . su,/ wkh h{shuw kdv pruh fxvwrphuv wkdq vkh fdq kdqgoh

zlwk krqhvw ehkdylru1 Jlyhq khu wlph frqvwudlqw/ vkh lv rqo| lqwhuhvwhg lq wkh sur�w shu krxu

uhsdlu +U� � u,@u frpsduhg wr wkh sur�w shu krxu gldjqrvlv +G� � g,@g1 Li U� @ uG�@g/ zklfk

lpsolhv +U� � u,@u @ +G� � g,@g/ vkh lv lqgl�huhqw ehwzhhq gldjqrvlv dqg uhsdlu dqg/ wkhuhiruh/

ehkdyhv krqhvwo|1 Li U� A uG�@g/ vkh suhihuv uhsdlu wr gldjqrvlv dqg wkxv uhsdluv wrr pxfk dqg

ylfh yhuvd li U� ? uG�@g=

ll, Li �� @ O@+g. su, wkh h{shuw ixoo| xwlol}hv khu fdsdflw| zlwk qrq0iudxgxohqw ehkdylru1

Li U� ? uG�@g/ vkh vwulfwo| suhihuv gldjqrvlv wr uhsdlu> |hw vkh pdnhv gldjqrvhv iru khu hqwluh

folhqwhoh1 Vkh kdv wr uhsdlu wr xvh xs khu uhpdlqlqj wlph O���g> krqhvwo| �{lqj wkh edg surgxfwv

ri khu folhqwhoh mxvw h{kdxvwv khu fdsdflw|1 Li U� @ uG�@g/ wkh dujxphqw lv dorqj vlplodu olqhv

dv l,1 Li U� A uG�@g/ wkh h{shuw vwurqjo| suhihuv uhsdlu wr gldjqrvlv1 Khqfh/ vkh zloo uhsdlu doo

surgxfwv vkh gldjqrvhv dqg wuhdw ihzhu wkdq �� fxvwrphuv1

lll, Li �� ? O@+g. su, h{shuw l kdv xqxvhg fdsdflw| zlwk qrq0iudxgxohqw ehkdylru1 Dv orqj

dv U� A 3/ vkh pdnhv prqh| e| uhsdlulqj vrph pruh surgxfwv wr xvh khu lgoh fdsdflw|1 Rqo|

zkhq U� @ 3 wkh lqfhqwlyh iru wrr pxfk uhsdlu glvdsshduv1
T1H1G1

Surri ri Ohppd 5= Zh kdyh wr vkrz wkdw qr lqdfwlyh h{shuw/ vd| h{shuw L/ zdqwv wr ehfrph

dfwlyh1 Wr gr wklv zh kdyh wr glvwlqjxlvk zkhwkhu h{shuw L hqwhuv zlwk sulfhv UU I uGU@g=

Li UU @ uGU@g dqg �U � O@+g . su,/ h{shuw L kdv surshu lqfhqwlyhv1 Qhyhuwkhohvv/ zlwk

GU A g> �U @ 3 ehfdxvh wkh n hvwdeolvkhg dfwlyh h{shuwv duh fkhdshu1 Zlwk GU @ g> �U @

4@+n . 4,/ dqg �U @ +O� �Ug,@�Uu zklfk hqwdlov qr srvlwlyh sur�wv1 Sulfhv zlwk GU ? g hqwdlo

orvvhv ehfdxvh wkh| duh ehorz dyhudjh frvwv1

Li UU A uGU@g/ iru doo �U A 3 wkh h{shuw vhwv �U @ �U @ �U @ 4> l1h1/ dq|wklqj vkh gldjqrvhv

zloo eh uhsdluhg1 Zlwk wklv uhsdlu srolf| dqg �� � O@+g. u, fxvwrphuv/ wkh h{shuw zrunv dw ixoo

fdsdflw| zklfk lq wxuq doorzv iru wkh orzhvw sulfhv wr euhdn hyhq1 Zlwk �U � O@+g.u, fxvwrphuv

dqg sulfhv UU @ g. u�GU / h{shuw L pdnhv }hur sur�wv1 Li vkh fkdujhv wkhvh ixoo0fdsdflw|/ }hur0

sur�w sulfhv/ wkh h{shfwhg xwlolw| ri d frqvxphu ri khuv dprxqwv wr X+GU >UU > a�U > a�U > �U, �
t� �GU �UU @ t� � g � u ? t� � g� su @ X+g> u> a��> a��> ��, zkhuh wkh �uvw lqhtxdolw| iroorzv

iurp �U � 4 dqg wkh odvw h{suhvvlrq lv wkh frqvxphu*v h{shfwhg xwlolw| zlwk dq krqhvw hvwdeolvkhg

h{shuw/ vd| h{shuw 41 Hyhq li h{shuw L hqwhuv zlwk wkh orzhvw srvvleoh +l1h1/ ixoo0fdsdflw|/ }hur0

sur�w, sulfhv/ d frqvxphu grhv ehwwhu zlwk dq hvwdeolvkhg h{shuw1 Frqvhtxhqwo|/ iru doo sulfhv

UU A uGU@g wkdw doorz iru qrq0qhjdwlyh sur�wv/ h{shuw L zloo kdyh qr fxvwrphuv dqg pdnh

orvvhv1

Li UU ? uGU@g/ h{shuw L hduqv pruh iurp gldjqrvlv wkdq iurp uhsdlu1 Dffruglqjo|/ vkh

vhwv wkh h{ dqwh suredelolw| ri uhsdlu �U wr wkh orzhvw srvvleoh ydoxh wkdw vwloo shuplwv khu wr

�b



zrun dw ixoo fdsdflw|/ l1h1/

�U @

;?
=

4> li �U � O@+g. u,>
+O� �Ug,@�Uu> li O@+g. u, ? �U ? O@g>
3> rwkhuzlvh1

Li �U � O@+g. u,/ h{shuw L*v folhqwhoh lv vr vpdoo wkdw vkh �{hv dq|wklqj vkh fdq jhw krog

ri/ l1h1/ �U @ �U @ �U @ 4= Vkh pdnhv }hur sur�wv zlwk wklv uhsdlu srolf| li vkh fkdujhv GU @

O@�U �UU 1 Zlwk wkhvh sulfhv d frqvxphu*v h{shfwhg xwlolw| dprxqwv wr X+GU > UU > a�U > a�U > �U, @

t� � GU � UU @ t� � O@�U � t� � g � u ? t� � g � su @ X+g> u> a��> a��> ��, zkhuh wkh �uvw

lqhtxdolw| iroorzv iurp �� � O@+g . u,= Hyhq li h{shuw L fkdujhv wkh prvw idyrudeoh sulfhv iru

frqvxphuv/ wkh| gr ehwwhu zlwk wkh hvwdeolvkhg h{shuwv1 Frqvhtxhqwo|/ zlwk doo sulfhv doorzlqj

iru qrq0qhjdwlyh sur�wv/ h{shuw L kdv qr fxvwrphuv dqg pdnhv orvvhv1

Qh{w frqvlghu O@+g. u, ? �U ? O@g vr wkdw �U 5 +3> 4,= Zlwk wklv uhsdlu srolf|/ h{shuw L

pdnhv }hur sur�wv e| fkdujlqj UU @ u+O��UGU,@+O��Ug,= Zh qrz kdyh wr glvwlqjxlvk zkhwkhu

�UIs=

Li O@+g . u, ? �U ? O@+g . su,> �U A s= Wklv lpsolhv wkdw h{shuw L zloo �{ doo edg

dqg vrph jrrg surgxfwv/ l1h1/ �U A 3> �U @ 4= Zlwk wklv uhsdlu srolf| dqg }hur0sur�w sulfhv wkh

frqvxphu*v h{shfwhg xwlolw| lv X+GU > UU > a�U > a�U > �U, @ t��GU��UUU @ t��O@�U ? t��g�su @

X+g> u> a��> a��> ��, vlqfh �U ? O@+g. su,= Khqfh/ h{shuw L zloo dwwudfw qr fxvwrphuv1

Iru �U @ O@+g.su,> li h{shuw L fkdujhv }hur0sur�w sulfhv/ wkh frqvxphuv* h{shfwhg xwlolw|

zlwk khu lv wkh vdph dv zlwk wkh hvwdeolvkhg h{shuwv1 Dffruglqjo|/ vkh hqgv xs zlwk 4@+n . 4,

fxvwrphuv1 Exw 4@+n . 4, ? O@+g. su,> vr wkdw vkh pdnhv orvvhv1

Li �U A O@+g . su,> �U ? s= H{shuw L �{hv qr jrrg dqg qrw doo edg surgxfwv/ l1h1/

�U @ 3> �U ? 4= Zlwk }hur sur�w sulfhv/ wkh frqvxphuv* h{shfwhg xwlolw| lv X+GU > UU > a�U > a�U > �U, @

t� � +s� �U,+t� � t�,�GU � �UUU @ t� � +s� �U,+t� � t�,� O@�U ? t� � u+s� �U,� O@�U @

t� � g� su @ X+g> u> a��> a��> ��,= Frqvhtxhqwo|/ h{shuw L dwwudfwv qr fxvwrphuv1

Ilqdoo|/ li �U � O@g> h{shuw L kdv vr pdq| fxvwrphuv wkdw vkh h{kdxvwv khu fdsdflw| rqo|

e| gldjqrvlqj/ l1h1/ �U @ �U @ �U @ 3= Zlwk wklv uhsdlu srolf| vkh pdnhv }hur sur�wv e| fkdujlqj

GU @ g= Wklv jlyhv ulvh wr dq h{shfwhg xwlolw| X+GU > UU > a�U > a�U > �U, � +4 � s,t� . st� � g ?

t� � g� su @ X+g> u> a��> a��> ��, ehfdxvh u ? t� � t�= Wkhuhiruh/ frqvxphuv gr ehwwhu zlwk rqh ri

wkh hvwdeolvkhg h{shuwv1 Ryhudoo wkhq/ qr sur�wdeoh hqwu| lv srvvleoh iru dq lqdfwlyh h{shuw1
T1H1G1

Surri ri Sursrvlwlrq 4= Iurp Ohppd 5 zh nqrz wkdw qr lqdfwlyh h{shuw hqwhuv1 Lw uhpdlqv wr eh

vkrzq wkdw qr dfwlyh h{shuw/ vd| h{shuw 4/ ghyldwhv1 Ohppd 5 lpsolhv wkdw zlwk dq| srwhqwldoo|

sur�wdeoh ghyldwlrq/ h{shuw 4 orvhv fxvwrphuv wr wkh rwkhu dfwlyh h{shuwv zkr wkhq kdyh wr udwlrq

wkhlu folhqwhoh udqgrpo|1 Dffruglqjo|/ diwhu dq| ghyldwlrq/ h{shuw 4 zloo kdyh ohvv wkdq 4@n dqg

wkh rwkhu hvwdeolvkhg h{shuwv pruh wkdq 4@n fxvwrphuv1 Zh fdq/ wkhuhiruh/ frq�qh rxu dwwhqwlrq

wr ghyldwlrqv zklfk duh srwhqwldoo| sur�wdeoh iru ihzhu wkdq 4@n fxvwrphuv1

2f



Li U� A uG�@g/ h{shuw 4 vhwv �� @ �� @ �� @ 4/ l1h1/ dq|wklqj vkh gldjqrvhv zloo eh wuhdwhg1

Zlwk wklv uhsdlu srolf|/ �� � O@+g.u, fxvwrphuv dqg sulfhv +G�> U�, vdwlvi|lqj G�.U� @ O@��

vkh euhdnv hyhq +zlwk pruh wkdq O@+g. u, fxvwrphuv/ vkh fkdujhv G� .U� @ g. u dqg udwlrqv

dffruglqjo|,1 Li vkh iroorzv wklv uhsdlu srolf| dqg fkdujhv }hur0sur�w sulfhv/ wkh xwlolw| ri rqh ri

khu frqvxphuv dprxqwv wr X+G�> U�> a��> a��> a��, � t� � O@��=
Wkh qrq0ghyldwlqj h{shuw 5 kdv pruh fxvwrphuv wkdq vkh fdq kdqgoh vr wkdw wkh suredelolw|

ri ehlqj vhuyhg e| khu �2 ? 4= Dffruglqjo|/ wkh h{shfwhg xwlolw| ri rqh ri khu fxvwrphuv lv

X+g> u> a�2> a�2> �2, @ �2 ^t� � g� su` . +4� �2, ^+4� s,t� . st�` = Zlwk }hur0sur�w sulfhv/ h{shuw 4

zloo kdyh qr fxvwrphuv li X+G�> U�> a��> a��> ��, ? X+g> u> a�2> a�2> �2, ru

+4� �2, ^s+t� � t�,� g� su` ? O@�� � g� su= +|,

Iru wkh suredelolw| ri ehlqj udwlrqhg e| h{shuw 5 zh kdyh

4� �2 @ 4� 4

4� ��
� n � 4

n
@

��+O@�� � g� su,

+4� ��,+g. su,
=

Dffruglqjo|/ +|, uhgxfhv wr Z ? 4@�� zklfk lv vdwlv�hg vlqfh �� ? 4@n1 Frqvhtxhqwo|/ iru sulfhv

U� A uG�@g/ h{shuw 4 kdv qr fxvwrphuv1
Qrz frqvlghu sulfhv zlwk 3 ? U� � uG�@g1 Lq wklv uhjlrq h{shuw 4 vhwv �� wr wkh orzhvw

srvvleoh ydoxh wkdw vwloo shuplwv khu wr zrun dw ixoo fdsdflw|/ l1h1/

�� @

�
4> li �� � O@+g. u,>
+O� ��g,@��u> li O@+g. u, ? �� ? O@+g. su,=

Zlwk wklv uhsdlu srolf| wkh h{shuw pdnhv }hur sur�wv e| fkdujlqj U� @ u+O� ��G�,@+O� ��g,=

Zlwk wkhvh sulfhv dqg uhsdlu srolf| wkh frqvxphu*v h{shfwhg xwlolw| lv X+G�>U�> a��> a��> ��, @

t� �O@�� ? X+G2>U2> a�2> a�2> �2, dv zh kdyh mxvw vkrzq1 Wkxv/ h{shuw 4 zloo kdyh qr fxvwrphuv

zlwk sulfhv 3 ? U� � uG�@g=

Frqvlghu qrz wkrvh sulfhv deryh wkh }hur0sur�w olqh zlwk U� @ 31 Zlwk qrw hqrxjk

fxvwrphuv/ h{shuw 4 hqjdjhv lq h�flhqw uhsdlu/ l1h1/ �� @ 3> �� @ 4> dqg �� @ s> ehfdxvh wkhuh lv

qr prqh| lq wuhdwlqj surgxfwv1 Wr euhdn hyhq h{shuw 4 kdv wr fkdujh G� @ O@��1 Li wkh h{shuw

fkdujhv }hur0sur�w sulfhv/ d frqvxphu vhuyhg e| khu wkxv kdv xwlolw| X+G�>U�> a��> a��> ��, @

t� � O@�� zklfk lv ohvv wkdq wkh xwlolw| zlwk h{shuw 51 Ryhudoo wkhq/ li n � Z h{shuw 4 kdv qr

lqfhqwlyh wr ghyldwh iurp plqlpxp dyhudjh frvw sulfhv vr wkdw zh gr lqghhg kdyh dq htxloleulxp1

Frqyhuvho|/ h{shuw 4 grhv qrw ghyldwh li khu fxvwrphuv* xwlolw| iurp dq| ghyldwlrq lv ohvv

wkdq wkh xwlolw| frqvxphuv kdyh zlwk d qrq0ghyldwlqj h{shuw1 H{shuw 4 pd{lpl}hv wkh xwlolw|

ri khu folhqwhoh zlwk }hur0sur�w sul}hv dqg/ dv zh kdyh mxvw vhhq/ pd{X+G�> U�> a��> a��> a��, @

t� � O@�� � X+g> u> a�2> a�2> �2, lpsolhv n � Z 1
T1H1G1
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Figure 1: The equal compensation  and the zero-profit lines
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