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|�i? t�L� |�@| i@U� |)Ti Lu h@�_ih 4@!it TLt�|��i ThL�|t �? i^��*�Mh��4� W? i^��*�Mh��4

|�ihi �L�*_ Mi t�UUittu�* |@!iL�iht ��|� TLt�|��i ThL�|t i�i? �u |�ihi �ihi @ ULt| Lu

4@!�?} @ |i?_ih Lgih |�@| �t *L�ih |�@? |�i i TiU|i_ ThL�|t Lu i@U� |)Ti� �t 4i?|�L?i_

�? |�i �?|hL_�U|�L?c �| �t t�U� @ ULt| |�@| ThiU*�_it |@!iL�iht �? L|�ih 4L_i*t �? ���U�

h@�_iht 4@!i 3ihL ThL�|t MiU@�ti Lu |�i uhii h�_ih ThLM*i4�

�t �i �@�i t|@|i_ �? |�i Thi��L�t tiU|�L? �i ��** uLU�t L? �?UL?_�|�L?@* Lgiht�

N?UL?_�|�L?@* Lgih 4i@?t |�@| |�i M�__ih ��** M�) i�i? �u |�i uh@U|�L? Lu |�i |i?_ihi_

t�@hit _L ?L| t�4 �T |L @ ThitTiU��i_ *i�i*c wo� +it|h�U|i_ Lgih 4i@?t |�@| �u |�i

uh@U|�L? Lu |�i |i?_ihi_ t�@hit i Uii_ woc ThLh@|�?} |@!it T*@Ui� +it|h�U|i_ Lgiht @hi

|)T�U@**) �?UL?_�|�L?@* Lgiht��. �?) @?_ @** M�_ 4@) Mi ��i�i_ @t @ tTiU�@* U@ti Lu

47Reylrxvo|/ s3 pd| qrw eh wkh vdph dv wkh suh0wdnhryhu sulfh ri d vkduh li d wdnhryhu lv ylhzhg dv

srvvleoh1
48Wkh lqfxpehqw dqg j pd| dovr kdyh sulydwh ehqh�wv exw zh dvvxph dzd| wklv srvvlelolw| dw wklv

srlqw1 Lq Vhfwlrq 7/ wkh srvvlelolw| ri sulydwh ehqh�wv ri wkh lqfxpehqw zloo eh glvfxvvhg1
49Wkh �uvw lqhtxdolw| fdq eh uhyhuvhg zlwkrxw fkdqjlqj wkh pdlq uhvxowv1 Vxfk d uhvwulfwlrq hqdeohv

xv wr fodvvli| wkh vhw ri htxloleuld lq Vhfwlrq 61 Uhyhuvlqj wklv lqhtxdolw| +exw vwloo nhhslqj se . 5te �

�sj .+4��,se, uhvxowv lq dgglwlrqdo srrolqj htxloleuld lq zklfk qhlwkhu w|sh pdnhv d vxffhvvixo r�hu

wr hduq vwulfwo| srvlwlyh sur�w1 Qhyhuwkhohvv/ wkhvh htxloleuld idlo rxu uh�qhphqw uhtxluhphqw dv zh

glvfxvv lq wkh dsshqgl{1
4:Vhh Frpphqw dqg Mduuhoo +4<;:,1

S



�?UL?_�|�L?@* hit|h�U|i_ Lgih ��|� wo ' �� �?L|�ih UL44L? |)Ti Lu M�_ �t @ UL?_�|�L?@*

|i?_ih Lgih� A�i Lgih |L M�) t�@hit �t UL?_�|�L?@* L? |�i t�@hi�L*_iht |i?_ih�?} @|

*i@t| tL4i 4�?�4�4 @4L�?|� A��t @4L�?| �t �t�@**) �� W? |��t 4L_i*c �u �i @**L�

|�i M�__iht |L �ti ML|� �?UL?_�|�L?@* @?_ UL?_�|�L?@* Lgiht �i }i| |�i t@4i ti| Lu

i^��*�Mh�@ L�|UL4it ���U� �i �@�i ��i? �i @**L� L?*) �?UL?_�|�L?@* |i?_ih Lgiht�

A��tc �| tii4t @TThLTh�@|i |L uLU�t L? �?UL?_�|�L?@* Lgiht ��|��? |��t 4L_i*�

A�i |�4i t|h�U|�hi �t @t uL**L�tG

| ' f �@|�hi U�LLtit |�i |)Ti Lu |�i h@�_ih�

| ' � A�i h@�_ih Eo� 4@!it @? �?UL?_�|�L?@* hit|h�U|i_ |i?_ih Lgih UL?t�t|�?} Lu @ Th�Ui

R @?_ @ uh@U|�L? wo �
�
2
Lu t�@hit t�i �t ��**�?} |L M�)��H

| ' 2 A�i �?U�4Mi?| E�� i�|�ih 4@!it @? �?UL?_�|�L?@* hit|h�U|i_ |i?_ih Lgih ER�c w��

Lh _Lit ?L| @U|�

| ' � A�i t�@hi�L*_iht t�4�*|@?iL�t*) i�|�ih @UUiT| L?i @?_ hi�iU| |�i L|�ih Lh hi�iU|

ML|� Lu |�i |i?_ih Lgiht�

| ' e VL|�?} |@!it T*@Ui Mi|�ii? |�i �?U�4Mi?| @?_ |�i h@�_ihc ��ihi i@U� t�@hi �@t

L?i �L|i� A�i h@�_ih |@!it L�ih �u t�i }i|t @| *i@t| � Lu |�i �L|it� �|�ih��tic |�i

�?U�4Mi?| t|@)t �? TL�ih�

Wu @ 4@�Lh�|) Lu |�i t�@hit @hi |i?_ihi_ |L @ M�__ih E��i�c h@�_ih Lh �?U�4Mi?|� @| | '

�c |�i L�|UL4i Lu |�i �L|�?} t|@}i @| | ' e ��** Mi |h���@* �? |�i ti?ti |�@| �? i^��*�Mh��4

|��t M�__ih ��** U�LLti |L �L|i �ihti*u%��4ti*u �?|L 4@?@}i4i?|� OL�i�ihc �u ?L t�U�

4@�Lh�|) �t it|@M*�t�i_c |�i t4@** t�@hi�L*_iht 4@) �L|i uLh i�|�ih |�i �?U�4Mi?| Lh |�i

h@�_ih� W? u@U|c i@U� t4@** t�@hi�L*_ih �t �?�?�|it�4@* @?_ �@t ?L igiU| L? |�i L�|UL4i�

A�ihiuLhic |�ihi @hi 4�*|�T*i i^��*�Mh�@ Lu |�i �L|�?} t�M}@4i uLh i@U� Mi*�iu� �@4i*)c

t4@** t�@hi�L*_iht U@? @** �L|i uLh |�i �?U�4Mi?| @*|�L�}� |�i) @** Mi*�i�i |�@| |�i

h@�_ih �t Mi||ih Lh ��Ui �iht@� ��h hit�*|t @hi hLM�t| |L |�iti �@h�@|�L?t @?_ �i ��** ?L|

T�| @?) hit|h�U|�L?t L? |�i ti| Lu i^��*�Mh�@ Lu |��t t�M}@4i��b OL�i�ihc �? i^��*�Mh��4

4;Lq \�opd} +4<<:,/ zh vkrz wkdw wkh udlghu qhyhu pdnhv dq r�hu zlwk �u ? 4

5
lq dq htxloleulxp ri

wkh g|qdplf yhuvlrq ri wklv prgho/ vlqfh vkh zloo eh yxoqhudeoh wr ixwxuh frqwuro frqwhvwv1
4<Vhh Ohppd 4 iru wkh fkdudfwhul}dwlrq ri htxloleuld ri wkh yrwlqj vxejdph1

.



�i ?i�ih �@�i @ h@�_ih ��L �t �?t�UUittu�* @| |�i |i?_ih�?} t|@}i ��??�?} @ ThL )

UL?|it|� W? L|�ih �Lh_tc t�U� t�M}@4it @hi Lg |�i i^��*�Mh��4 T@|��
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ì �@�i t|@|i_ i@h*�ih |�@| �u _�tU*Lt�hi Lu @** Th��@|i �?uLh4@|�L? �t i?uLhUi_c |�i?

�i ��** �@�i |�i uhii h�_ih ThLM*i4 M@U!� `�i?i�ih |�i t�@hi�L*_iht !?L� |�@| |�i

h@�_ih �t Lu |)Ti }c |�i) ��** ?L| |i?_ih |�i�h t�@hit @| @ Th�Ui *L�ih |�@? R}� A��t

�L�*_ hit�*| �? ?L |@!iL�iht @?_ �i?Ui @ �i*u@hi *Ltt� �t @ hit�*|c |�i i?uLhUi4i?| Lu

_�tU*Lt�hi *@�t U@? �@h4 t�@hi�L*_iht �? Uih|@�? t�|�@|�L?t�

OL�i�ih �? |��t tiU|�L?c �i |@!i @ _�gihi?| @TThL@U� |L _�tU*Lt�hi *@�t uL**L��?}

BhLtt4@? @?_ O@h| E�bHfM�� A�i) M@t�U@**) @t! ��@| �L�*_ �@TTi? �u |�ihi �ihi ?L

_�tU*Lt�hi *@�t M�| L?*) @ *@� @}@�?t| *)�?}� A�i) UL?U*�_i |�@| i�i? �? |�i @Mti?Ui

Lu @?) TLt�|��i _�tU*Lt�hi *@�t E@ *@� ���U� hi^��hit _�tU*Lt�hi Lu hi*i�@?| Th��@|i

�e



�?uLh4@|�L?�c |�i M�__ih ��** u�**) _�tU*Lti @** |�i �?uLh4@|�L? @| |�i |�4i Lu |�i h@�_

@t *L?} @t *)�?} �t �**i}@*�2b AL tii ��) |��t UL�*_ Mi |h�ic *i| �t UL?t�_ih |�L |)Tit

Lu h@�_iht EML|� ��|�L�| @?) Th��@|i Mi?i�|t Lu UL?|hL*�c L?i Lu ���U� Uhi@|it ��}�ih

U@t� �L�t |�@? |�i L|�ih L?i� �M��L�t*) |�i ��}���@*�i |)Ti �L�*_ Mi?i�| uhL4 Mi�?}

tii? @t |�i *L���@*�i |)Ti t�?Ui |�i t�@hi�L*_iht ��** |�i? @}hii |L |i?_ih @| |�i *L�

|)Ti<t �@*�i� OL�i�ihc �| �t UL44L? !?L�*i_}i |�@| t�U� @ 4�thiThiti?|@|�L? �t ?L|

TLtt�M*i t�?Ui *)�?} �t �**i}@*� A�ihiuLhic |�i L?*) TLtt�M*i TLL*�?} �L�*_ Mi 4@!�?} ?L

@??L�?Ui4i?|t uLh ML|� |)Tit� OL�i�ihc |��t !�?_ Lu TLL*�?} U@??L| Mi @? i^��*�Mh��4

i�|�ihc t�?Ui ?L| |i**�?} �ih |)Ti �t ?i�ih @ Mit| hitTL?ti uLh |�i *L���@*�i |)Ti �?*itt

|�i Mi*�iut @hi t�U� |�@| |�i h@�_ih �t *L���@*�i |)Ti �? |�i @Mti?Ui Lu @??L�?Ui4i?|t�

OL�i�ihc t�U� @ Mi*�iu �t ?L| TLtt�M*i L? |�i i^��*�Mh��4 T@|� t�?Ui |�i ��}���@*�i

|)Ti ��** ?L| 4@!i @?) @??L�?Ui4i?|t L?Ui |�i Mi*�iut @hi ti| |��t �@)� A�ihiuLhic

*L���@*�i |)Ti ��** 4@!i @ �L*�?|@h) @??L�?Ui4i?|�

N?uLh|�?@|i*)c @t �i ��** tii �? |�i ?i | ThLTLt�|�L?c |��t hit�*| _Lit ?L| i |i?_

|L 4�*|��_�4i?t�L?@* |)Ti tT@Uitc i�i? L?it @t t�4T*i @t |�i L?i �? L�h 4L_i*� AL

@?@*)3i |��tc �i @__ @ t|@}i |L L�h }@4ic �? ���U� |�i h@�_ih �@t @ U�@?Ui |L @??L�?Ui

�ih |)Ti MiuLhi |�i |i?_ih�?} Tih�L_� �LhiL�ih �i ��** @tt�4i |�@| *)�?} �t �**i}@* @?_

|��t *@� �t i?uLhUi@M*i�

�?i 4@) |��?! |�@| �? L�h 4L_i* |�i t@4i hit�*| t�L�*_ �L*_ t�?Ui @| �ht| t�}�| |�i

*L���@*�i |)Ti E��i� |)Ti K� 4@) tii4 *�!i t�i �L�*_ Mi?i�| uhL4 hi�i@*�?} �ih |)Ti�

�u|ih @**c L?Ui |�i t�@hi�L*_iht !?L� |�@| t�i �t Lu |)Ti Kc |�ihi �L�*_ Mi ?L hi@tL?

��) |�i) t�L�*_ ?L| |i?_ih uLh @?) Th�Ui L�ih Rf� OL�i�ihc @ TLtt�M*i hit�t|@?Ui M)

|�i �?U�4Mi?| 4@) hi�ihti |��t L�|UL4i� W? L�h 4L_i*c |�i hi@tL? ��) |�i M@_ |)Ti

4@) ?L| hi�i@* �ih |)Ti �t |�@| t�i �@?|t |L |@!i @_�@?|@}i Lu hit|h�U|i_ Lgiht� Wu t�i

U@? ��_i �ih |)Tic |�i hi|�h?i_ t�@hit @u|ih ThLh@|�?} �@�i @ ��}�ih i TiU|i_ �@*�i�

A�ihiuLhic TLL*�?} @UhLtt |)Tit hit�*|t �? @ *itt �?|i?ti hit�t|@?Ui� Oi?Uic �| 4@) Mi

LT|�4@* uLh |)Ti K ?L| |L _�tU*Lti |�i Th��@|i �?uLh4@|�L?�

6Lh |�i *L� ^f U@tic |�ihi @hi |�L uLhUit @giU|�?} |�i �?|i?t�|) Lu |�i hit�t|@?Uic

���U� @hi �Lh!�?} @}@�?t| i@U� L|�ih� +it�t|@?Ui _�i |L |�i Mi*�iu |�@| |�i �h4<t

i TiU|i_ �@*�i �t 7R ?L *L?}ih i �t|t L?Ui �| �t !?L�? |�@| |�i h@�_ih �t Lu |)Ti K�

A��t �@*�i �t ?L� RKc ���U� �t t|h�U|*) *itt |�@? 7R� A�ihiuLhic |�i hit�t|@?Ui ��** Mi

5<Zh kdyh vrph uhvhuydwlrqv derxw wkh hqirufhdelolw| ri vxfk d odz djdlqvw o|lqj1 Qhyhuwkhohvv/ iru

wkh vdnh ri wkh dujxphqw ohw xv dvvxph wkdw wkhuh lv qr lpsohphqwdelolw| sureohp1

�D



�i@!i?i_ �? |��t �@) �u |�i h@�_ih �t !?L�? |L Mi Lu |)Ti K� A��t �t �? u@U| |�i L?*)

uLhUi �? BhLtt4@? @?_ O@h| E�bHfM�� OL�i�ihc |�ihi �t @ tiUL?_ u@U|Lh �? L�h 4L_i*(

|�i t�@hit |�@| @hi hi|�h?i_ |L |�i t�@hi�L*_iht _�i |L ThLh@|�?} ��** �@�i @ �@*�i Lu

RK UL4T@hi_ |L 7R Lu |�i TLL*�?} i^��*�Mh��4� A�ihiuLhic |�i hit�t|@?Ui |L ThLh@|�?} ��**

Mi ��}�ih L?Ui |)Ti K hi�i@*t �ih �_i?|�|)�

6Lh |�i ��}� ^f U@tic |�i L?*) uLhUi �t |�i L?i |�@| �?Uhi@tit hit�t|@?Ui �t _�i |L

ThLh@|�?}c t�?Ui |�i L|�ih uLhUi _Lit ?L| i �t| M) |�i _i�?�|�L? Lu �?U�4Mi?| ��|� ��}�

Th��@|i Mi?i�|t� EOi �L�*_ *�!i |L t|@) �? UL?|hL* �?_iTi?_i?| Lu |�i h@�_ih<t |)Ti�

A��tc |�i i TiU|i_ TLt| |@!iL�ih �@*�i �t �hhi*i�@?|�� A�ihiuLhic uLh @?) ti| Lu L|�ih

T@h@4i|iht Lu |�i 4L_i*c |�i �?U�4Mi?| ��|� ��}� Th��@|i Mi?i�|t ��** hit�t| 4Lhi L?Ui

�i hi@*�3it |�@| |�i h@�_ih �t Lu |)Ti K�

W? |�i ?i | ThLTLt�|�L? �i uLh4@*�3i |�i @h}�4i?|t @ML�i @?_ t�L� |�@| i�i? �u

*)�?} �t �**i}@*c |�ihi 4@) Mi ?L �L*�?|@h) _�tU*Lt�hi Lu Th��@|i �?uLh4@|�L?�

�hLTLt�|�L? D Wu |�i �?U�4Mi?| �@t ��}� Th��@|i Mi?i�|t Lu UL?|hL*c RW ' 	Rc |�i? |�ihi

�t ?L �L*�?|@h) _�tU*Lt�hi Lu �?uLh4@|�L?� �|�ih��tic |�ihi �t ?L �L*�?|@h) _�tU*Lt�hi

Lu �?uLh4@|�L? L?*) �u E�3��Rf3sfE�3��RK
E�3��E�3sf�

: 7R�

�hLLuG 5ii @TTi?_� � �

S �T|�4@* 5�Tih4@�Lh�|) +�*i

W? Lh_ih |L �Lh! |L�@h_t @? LT|�4@* t�Tih4@�Lh�|) h�*ic �i �@�i |L @?@*)3i �L� |�i

i^��*�Mh��4 Mi�@��Lh �t @giU|i_ M) |�i t�Tih4@�Lh�|) h�*ic �� 6Lh |��t T�hTLtic �i ��**

hi*@ |�i @tt�4T|�L? Lu � ' �
2
@?_ @**L� � |L |@!i @?) �@*�i Mi|�ii? �

2
@?_ ��

Wu |�i Th�Ui �t ��}�ih |�@? 7Rc |�i? |�i �?U�4Mi?| M�)t @?) t�@hi L?*) |L t@�i ��t

Th��@|i Mi?i�|t Lu UL?|hL*� A�ihiuLhic �i ��** M�) L?*) �T |L ��� uh@U|�L? Lu |�i t�@hit

t�?Ui i@U� @__�|�L?@* t�@hi ULt|t 4Lhi |�@? �|t TLt| |@!iL�ih �@*�ic Rf� �L?ti^�i?|*)c

|�i Thi4��4 |�@| U@? Mi @gLh_i_ �? Lh_ih |L t@�i Th��@|i Mi?i�|t �t ��}�ihc hit�*|�?}

�? @ ��}�ih i^��*�Mh��4 Th�Ui uLh @ ��}�ih t�Tih4@�Lh�|) h�*i� A�i uL**L��?} ThLTLt�|�L?

t|@|it |�i igiU| Lu @ ��}�ih t�Tih4@�Lh�|) h�*i L? |�i i^��*�Mh��4 Th�UitG

�S



�hLTLt�|�L? S 6Lh @?) woc R
W �t @ E�i@!*)� �?Uhi@t�?} u�?U|�L? Lu |�i t�Tih4@�Lh�|)

h�*ic ��

�hLLuG 5ii @TTi?_� � �

�L� �i U@? ThLUii_ ��|� L�h @?@*)t�t Lu LT|�4@* t�Tih4@�Lh�|) h�*i� ì Thiti?|

|�L i @4T*it |L t�L� |�@| LT|�4@*�|) Lu @ t�Tih4@�Lh�|) h�*i _iTi?_t L? ti�ih@*

u@U|Lht�

, @4T*i �G �? �?U�4Mi?| ��|� *L� Th��@|i Mi?i�|t wi| |�i t�Tih4@�Lh�|) h�*i �

Mi i^�@* |L �
2
� dA��t �t |�i tLU�@**) LT|�4@* U�L�Ui @UULh_�?} |L BhLtt4@? @?_ O@h| @?_

O@hh�t @?_ +@��� �?_ih 4�*_ UL?_�|�L?t�o �L� *i| RK n 2^K : R} : Rf : RK n ^K : RKc

kR}nE��k�ERKn^K� : Rfn^f @?_ sf @?_ ^f ' f @hi t4@**� W? L|�ih �Lh_tc ML|� |)Tit

U@? @gLh_ |L T@) 7R @?_ |�i �?U�4Mi?| �@t *L� Th��@|i Mi?i�|t Lu UL?|hL*� 6�?@**)c |�i

i TiU|i_ tLU�@* �i*u@hi �t ��}�ih �u |�i |@!iL�ih @||i4T| �t t�UUittu�*�

W? |��t i @4T*ic |�i ti| Lu i^��*�Mh��4 L�|UL4it �t �ih) t�4�*@h |L |�i L?i �? 6�}�hi

�� Oi?Uic @UULh_�?} |L �hLTLt�|�L? �c |�i t�@hi�L*_iht |i?_ih |�i�h t�@hit |L |�i Lgih

E7Rc �
2
� �? |�i �?�^�i hi�?i_ i^��*�Mh��4 L�|UL4i� A��t �t @ tLU�@**) LT|�4@* L�|UL4ic

t�?Ui @ h@�_ih }i?ih@|it @? i TiU|i_ �@*�i *@h}ih |�@? |�i �?U�4Mi?| _Lit� OL�i�ihc

|��t �t ?L| |�i Mit| L�|UL4i uLh |�i t�@hi�L*_iht� Wu �i �?Uhi@ti |�i t�Tih4@�Lh�|) h�*i

|�i Th�Ui 4@) i Uii_ 7R� A�ihiuLhic �i 4�t| U�LLti � : �
2
�u �i @hi UL?Uih?i_ ��|�

t�@hi�L*_ih �@*�i 4@ �4�3@|�L?��f

Wu �i 4L_�u) L�h i @4T*i |L @**L� kR}nE��k�ERKn^K� 	 Rfn^f E��i�c |@!iL�iht @hi

i TiU|i_ |L _it|hL) �@*�i�c t�4T*i 4@�Lh�|) h�*i ��** ?L| Mi i�i? tLU�@**) LT|�4@*� Wu

|��t �t |�i U@tic |�i LT|�4@* U�@h|ih t�L�*_ @**L� @?) @?|��|@!iL�ih 4i@t�hi |L @�L�_ @

|@!iL�ih� OL�i�ihc �i ��** 4@!i |�i uL**L��?} @tt�4T|�L? tL |�@| �i hit|h�U| @||i?|�L?

|L U@tit �? ���U� |@!iL�iht E�i@!*)� �?Uhi@ti tLU�@* �i*u@hi�

�tt�4T|�L? � A�i i TiU|i_ TLt| |@!iL�ih tLU�@* �i*u@hic kR} n E� � k�ERK n ^K�c �t

E�i@!*)� }hi@|ih |�@? Rf n ^f�

B��i? |�i Thi��L�t i @4T*i L?i 4�}�| |��?! |�@| @ ��}� t�Tih4@�Lh�|) h�*i 4@)

4@ �4�3i ML|� t�@hi�L*_ih �@*�i @?_ tLU�@* �i*u@hi @t *L?} @t �tt�4T|�L? � �t t@|�t�i_�

A�i uL**L��?} i @4T*i t�L�t |�@| t�U� @ ULhTLh@|i U�@h|ih 4@) �@�i Tih�ihti igiU|t�

63D orz ohyho ri uhvlvwdqfh grhv qrw fuhdwh d vrfldoo| lqh�flhqw rxwfrph dv orqj dv d srrolqj htxl0

oleulxp zlwk d vxffhvvixo wdnhryhu vxuylyhv1

�.



, @4T*i 2G �? �?U�4Mi?| ��|� ��}� Th��@|i Mi?i�| wi| �t @tt�4i |�@| R} : RKn

2^K : Rf : RK� A�i �?U�4Mi?|<t Th��@|i Mi?i�|t @?_ �?�|�@* �L*_�?}t UL�*_ Mi tL *@h}i

|�@| �u �i �ti @ ��}� t�Tih4@�Lh�|) h�*ic |)Ti K �t _h��i? L�| Lu |�i 4@h!i|� A�ihiuLhic

|�i h@�_ih Lu |)Ti } u@Uit |�i uhii h�_ih ThLM*i4 @?_ _Lit ?L| 4@!i @?) |i?_ih Lgih �?

i^��*�Mh��4� A��t L�|UL4i �t ?L| L?*) tLU�@**) �?i�U�i?| M�| @*tL �?_it�h@M*i uLh |�i

t�@hi�L*_iht� A�ihiuLhic |��t i @4T*i t�L�t |�@| LT|�4@* U�L�Ui Lu � _iTi?_t L? |�i

�?U�4Mi?|<t �?�|�@* �L*_�?}t @?_ Th��@|i Mi?i�|t Lu UL?|hL*�
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ì �ti @ uh@4i�Lh! ��|� �?UL4T*i|i �?uLh4@|�L? �? ���U� t4@** t�@hi�L*_iht @hi

�?Uih|@�? @t |L ��@| |�i h@�_ih<t 4L|��it @hi� �?i TLtt�M*i |)Ti Lu @ h@�_ih �L�*_

*�!i |L @U^��hi @ |@h}i| ��t| MiU@�ti t�i U@? }i?ih@|i ��}�ih U@t� �L�t ��ihi@t L|�ih

|)Ti �t @u|ih ��}� Th��@|i Mi?i�|t Lu UL?|hL*� �L?ti^�i?|*)c t4@** t�@hi�L*_iht U@??L|

_i4@?_ |�i TLt| |@!iL�ih �@*�i ��|� ��}�ih U@t� �L�t t�?Ui |�i) @hi ?L| Uih|@�? |�@|

t�U� U@t� �L�t U@? Mi @||@�?i_ �?_ih |�i ?i� 4@?@}i4i?|� A�ihiuLhic �? UL?|h@t|

|L |�i uhii h�_ih ThLM*i4c �i t�L� |�@| @ h@�_ih *@U!�?} ML|� @ |Li�L*_ @?_ @ Th��@|i

Mi?i�| Lu UL?|hL*c U@? Mi t�UUittu�* �? @ �Lt|�*i |@!iL�ih� �LhiL�ihc |�i @?@*)t�t @**L�

UL?_�|�L?@* M�_t @t �i** @t �?UL?_�|�L?@* L?it�

�b



W? @__�|�L?c �i hi��t�| |�i hit�*| M) BhLtt4@? @?_ O@h| E�bHfM� |�@| |�i M�__iht

@*�@)t _�tU*Lti |�i�h Th��@|i �?uLh4@|�L? �L*�?|@h�*) @t *L?} @t 4�thiThiti?|@|�L? �t
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Figure 1: The set of pooling equilibrium outcomes for γ = 0.5, under the
assumption:  pb + 2 qb > pg .
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Figure 2: The set of pooling equilibrium outcomes for γ = 0.5, under the
assumption:  pb + 2 qb < pg .
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