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6Wklv �lqhylwdeoh glvforvxuh grfwulqh� zdv �uvw sursrvhg e| d XV frxuw lq wkh ShsvlFr
fdvh1 Vhh Jlovrq +4<<<,/ dqg K|gh +5334/ sduw LLL/ sdjh 8, iru d fulwltxh ri wklv grfwulqh1

7Vd{hqldq frpsduhv Vlolfrq Ydooh|*v shuirupdqfh zlwk Pdvvdfkxvhwwv* Urxwh 45;1 Wkh
vwurqjhu ghyhorsphqw ri wkh iruphu ryhu wkh odwwhu lv dwwulexwhg wr wkh kljkhu prelolw| ri
zrunhuv/ lwvhoi h{sodlqhg e| vrfldo uhdvrqv dv phqwlrqhg deryh1 Jlovrq dqg K|gh vkrz wkdw
wkh ohjdo lqiudvwuxfwxuh lq Fdoliruqld idyruv vslooryhuv zkhuhdv lq Pdvvdfkxvhwwv lw grhv qrw1

8Qrwh wkdw zh frqvlghu rqo| wkh h{0dqwh h�hfwv ri oderu frqwudfwv rq lqqrydwlrq1 Iru wkh
dujxphqw wkdw nqrzohgjh vslooryhuv duh ehqh�fldo li wkh| duh odujh hqrxjk wr rxwzhljk wkh
ghwulphqwdo h�hfwv rq wkh lqfhqwlyhv wr lqqrydwh/ vhh Jlovrq +4<<<,1

9Wkh frpshqvdwlrq wr vflhqwlvwv pd| wdnh pdq| irupv/ uh hfwlqj wkh idfw wkdw vflhqwl�f
shuvrqqho duh riwhq dv pxfk gulyhq e| surihvvlrqdo fxulrvlw| dqg uhfrjqlwlrq dv e| prqhwdu|
lqfhqwlyhv1 H{dpsohv duh= surprwlrqv/ dgglwlrqdo U)G ixqgv/ iuhhgrp wr sxuvxh shw surmhfwv/
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R&D Stage Marketing Stage

1. The employee accepts/rejects 
contract,

2. The employee chooses effort,

3. R&D outcome realized,

4. Bonus offered (under relational contract),

5. Employee accepts/rejects bonus,

6. Competition for the employee (no CNC and no bonus)/ 

offer from Firm 2 (otherwise),

7. Product marketed and profits realized.
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43 Lq rwkhu zrugv/ zh gr qrw frqvlghu wkh frpsrqhqw q ri wkh frpshqvdwlrq vfkhph dqdo|vhg
e| Ednhu hw do1 +4<<7/ 5334,1

44Khuh/ wkhuh lv d gl�huhqfh ehwzhhq wkh �uvw dqg odwhu shulrgv1 Lq wkh �uvw shulrg/ wkh
hpsor|hh dffhswv ru uhmhfwv wkh frqwudfw1 Lq odwhu shulrgv/ kh ghflghv zkhwkhu wr frqwlqxh
zrunlqj iru wkh �up jlyhq wkh frqglwlrqv ri wkh frqwudfw1 Lq prvw sduwv ri wkh sdshu/ krzhyhu/
wkh hpsor|hh hduqv }hur hyhu| shulrg/ vr wklv gl�huhqfh ehwzhhq wkh �uvw dqg wkh odwhu shulrgv
lv lqhvvhqwldo1

45Wklv pljkw qrw dsshdu dv d frpsohwho| lqqrfhqw dvvxpswlrq/ vlqfh Ednhu hw do1 +4<<7,
vkrzhg wkdw wkh ydoxh ri wkh uhvhuydwlrq zdjh d�hfwv wkh vxvwdlqdelolw| ri wkh uhodwlrqdo frq0
wudfwv1 Krzhyhu/ lq d suhylrxv gudiw ri wkh sdshu zh kdyh dqdo|vhg wkh fdvh zkhuh �@ D f/
rqo| wr �qg wkdw lw grhv qrw d�hfw wkh frpsdulvrq ehwzhhq FQFv dqg qr0FQFv1 Vlqfh dv0
vxplqj }hur uhvhuydwlrq zdjh pdnhv wkh dqdo|vlv frqvlghudeo| qhdwhu/ zh kdyh dgrswhg wklv
dvvxpswlrq1

46Ri rfxuvh/ rqh vkrxog lqwhusuhw @ dv wkh h�ruw pdgh e| wkh hpsor|hh deryh d plqlpdo
h�ruw zklfk frxog vshfl�hg frqwudfwxdoo| +qxpehu ri krxuv zrunhg/ yhul�deoh wdvnv wr eh
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4:K|gh eulqjv dq looxvwudwlrq ri vxfk d uhsxwdwlrq phfkdqlvp dw sod|
+kwws=22zzz1dqgurphgd1uxwjhuv1hgx2�k|gh2ZHDOWK61kwp,1 Lqwho vxhg lq 4<;< Fkdq/
dq hqjlqhhu/ iru kdylqj plvdssursuldwhg vrph ri Lqwho*v lqwhoohfwxdo surshuw| uhodwhg wr wkh
;36;: pdwkhpdwlfdo fr0surfhvvru1 Wklv zdv d kljko| xqxvxdo vwhs lq Vlolfrq Ydooh|/ dqg zdv
shufhlyhg dv xqidlu e| wkh frppxqlw| ri uhvhdufk hqjlqhhuv1 Dv d uhvxow/ Lqwho vx�huhg vhulrxv
uhfuxlwphqw sureohpv1 Dssduhqwo|/ wklv ohg Lqwho wr dedqgrq wkh sudfwlfh ri vxlqj ghsduwlqj
hpsor|hhv1

4; Li rqh lv qrw frpiruwdeoh zlwk wkh k|srwkhvlv ri uhsxwdwlrqdo h�hfwv lq wkh oderu pdunhw/
rqh fdq wklqn wkdw ehfdxvh ri orfn0lq h�hfwv wkhuh fdq eh d uhodwlrqvkls rqo| ehwzhhq wkh �up
dqg d sduwlfxodu hpsor|hh1 Diwhu qrw uhfhlylqj wkh erqxv/ wklv hpsor|hh zloo qrw eh zloolqj wr
hqwhu d uhodwlrqdo frqwudfw dq| orqjhu1

4<Diwhu d ghyldwlrq/ wkh �up dqg wkh hpsor|hh uhqhjrwldwh wkh frqwudfw/ dv wkh hpsor|hh jhwv
d qhjdwlyh sd|0r� xqghu wkh lqlwldo frqwudfw lq wkh frqwlqxdwlrq jdph iroorzlqj d ghyldwlrq
zkhuh qr erqxv lv sdlg +wkh hpsor|hh zrxog rwkhuzlvh ohdyh,1 Wkh hpsor|hh kdv qr edujdlqlqj
srzhu/ dqg wkh �up fkrrvhv wkh vsrw frqwudfw wkdw pd{lpl}hv lwv h{shfwhg sur�wv1
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55Wkh uhvxowv duh urexvw wr gl�huhqw vshfl�fdwlrqv ri wkh edujdlqlqj jdph dv orqj dv wkh

hpsor|hh hduqv d orzhu zdjh zlwk d FQF wkdq zlwkrxw> vhh glvfxvvlrq lq qh{w vxevhfwlrq1
56Vxssrvh wkdw wkh hpsor|hh*v rxwvlgh rswlrq lqvwhdg zrxog eh wr vhw xs lwv rzq exvlqhvv1

Glvuhjduglqj dq| �{hg frvwv ri vwduwlqj wkh exvlqhvv/ wklv rswlrq zrxog kdyh wkh ydoxh � +l1h1/
wkh gxrsro| sur�wv,1 Iru � $ �*2/ lw grhvq*w pdwwhu zkhwkhu wkh rxwvlgh rswlrq lv wr vwduw xs

d exvlqhvv ru wr ohdyh iru d frpshwlwru1 Iru � : �*2/ krzhyhu/ wkh ydoxh ri wkh rxwvlgh rswlrq

lv ghfuhdvlqj lq � li wkh hpsor|hh uhfhlyhv dq r�hu iurp d frpshwlwru zkhuhdv lw lv lqfuhdvlqj

li wkh hpsor|hh fdq vwduw xs d qhz exvlqhvv1 Krzhyhu/ frqvlghulqj d vwduwxs dv wkh rxwvlgh

rswlrq zrxog qrw d�hfw wkh edvlf wudgh0r� ehwzhhq kdylqj d FQF ru qrw1
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,/





� �� ��ie � � � !
5�

� ��r� ���
 �� � � � � � �
� ���� 	����
�
�� ��
�	��� ����

�

����
� �����




� �� � � ��r� ���
 ��� �	����� ��� 
� �����
�
 ��
�� ���� ��
�	���� � 
����

����� 
��� ����� ����	��� 
� ��� ��
 ������� �� ������ ��� ���� ����	�

���� 
� �������� �� ��� �������� �������:

(	��������
 . ��	 � � �
�� 
� 
� ������ ����$��� �����	 ��	 ��� �	� 
�� ��



����� � ����
�
� 
�� �� ������� 

 ��� ��������
� ��
�	����

(	���� (� �������#�

?���������� 8 �������)�� ��� ���	
��� ��� � � �
� 
���� ��� ���	�
�� 	�����

��� ��� ������� ��� ��� ������	��
 ���		����� ������ (� �� ������	� �� �� �� ���

� � �
�� ��� �� ���	��� � &'& �� ��� ���	�
���� ���������  �� ���	�
��

�#���� � ������ ����� ����� ���� ����������� �� ����� �� &'&� ������������ ��

�� ������ �� ������� � ��	������	 ��������� �� ����� �� �� &'&� �� �� �� ���� ����	


��� ��� ��� �� ������ �� ��� ���������

'��� ���� ����� ��� ���������� ���� � � �
� *�� ���		����� ����� �� �2��1

	������� 
������ �� ��� ���� ����	 !
���� ��� �5�����
 ����� ��	�" ��� ��1

�	�
�� 
�� %��� 
����� ��� , �� �2��	�������  ��������� �� �� ��� ��� �����	 *��

�������� ���� �������� ��� ������ ��� �������	��
 �� �� !
������ ��� ������� ��1

���� ��� ������� �� ��� �� ���������	� �	������ �� ������ ��� 	���	 �� ��� �������

���� �������"�

��� "	���� ��
��	��
�� ��������

 ��������� ��� ����� 
� ���� ������� ���� ��� ��� ��� �#����� �		 �����

�
 ����� � ��������� �#�� 
���� (� ���� �������� 
� ����
 ��� ���� 
���� ���

���	�
�� �� 
��	�� ��� ������ ������������ (� �������	��� 
� ������ ���� ���

��� ��� �� ���� � 
��� � � � ����
 �������58  ��� ��� �	�� �� ������� �� �� �

��������� 
���� ����� �� � ������� 
��� �� �� �� �������� ��	
 � � �
��

���� ��
�	����  �� ���	�
�� �������� �� ���������	 
��� �� � �� �� ��%��

�� ���������� ��� ����� �� �� &'&�  ��������� �� �#���� ��� ����� �
��
��  ��

��� ��� �� 	����� �#����� �		 ����� �#1����� ��� �� ������� ��� 	�
��� �#�� 
���
58Dqrwkhu srvvlelolw| lv wkdw wkh hpsor|hh lv fuhglw frqvwudlqhg dw wkh ehjlqqlqj ri wkh

jdph/ exw qrw qhfhvvdulo| odwhu li lw lv vxffhvvixo dqg hduqv pruh wkdq wkh h{shfwhg zdjh ri f1

Wklv sureohp lv whfkqlfdoo| txlwh gl!fxow/ dv lw lv qrw vwdwlrqdu|/ vr zh uhvwulfw dwwhqwlrq wr

wkh vlpsohu yduldqw zkhuh r D f hyhu| shulrg1 Wklv fdq eh wkrxjkw ri dv wkh rwkhu h{wuhph

fdvh uhodwlyh wr wkh edvh prgho zkhuh wkh hpsor|hh lv fuhglw frqvwudlqhg lq dq| rqh shulrg1

Rxu vshfxodwlrq lv wkdw lq dq lqwhuphgldwh vlwxdwlrq zkhuh wkh hpsor|hh lv frqvwudlqhg rqo|

lq wkh �uvw shulrg wkh txdolwdwlyh uhvxowv zrxog qrw fkdqjh1
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59Wkhuh duh/ dv phqwlrqhg lq wh{w/ rwkhu htxloleuld lq wkh �uvw sulfh dxfwlrq wkdq wkh rqh

frqvlghuhg1 Wkhvh lqyroyh= Ilup 2 elgglqj ehwzhhq lwv rzq dqg Ilup �*v hydoxdwlrq ri wkh
hpsor|hh +l1h1/ � M d�c �3�o,> Ilup � pdwfklqj wkh elg ri Ilup 21 Xs wr qrz/ zh kdyh ljqruhg
wkhvh htxloleuld/ dv wkh| duh lq zhdno| grplqdwhg vwudwhjlhv1 Wkh dqdo|vlv lq wklv vhfwlrq ghdov
zlwk dowhuqdwlyh edujdlqlqj uxohv/ exw lw fdq eh uhlqwhusuhwhg dv wkh rxwfrph li wkhvh rwkhu
htxloleuld duh sod|hg1

5: Lq wkh edvh prgho/ � ' � dqg wklv fruuhvsrqgv wr d vlwxdwlrq zkhuh wkh �up kdv doo
edujdlqlqj srzhu h{0srvw +l1h1/ diwhu wkh lqqrydwlrq lv pdgh,1

5;Frqvlghu wkh frqwudfw zlwk qr FQF1 Iroorzlqj wkh vwhs lq suhylrxv vhfwlrq/ lw fdq eh
vkrzq wkdw d uhodwlrqdo frqwudfw h{lvwv li dqg rqo| li o $ E� 3 ��*2�1 Krzhyhu/ iru wkhvh
sdudphwhuv/ zh kdyh= YET�c-EK�3 T W

�c7
3 oEK 3 ���*Y� 	 f1 Khqfh/ wkh lqfhqwlyh frqvwudlqw

lv wljkwhu iru � : �1 Wkh �uvw h�hfw wkxv dozd|v grplqdwhv wkh vhfrqg1

0,
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5<Wkhvh frqwuro phfkdqlvpv fdq wdnh pdq| irupv= wkh hpsor|hhv pd| kdyh wr zulwh gloljhqw
ode qrwhv dqg shulrglfdo surjuhvv uhsruwv> vr0fdoohg *wudlohu fodxvhv* pd| eh lqfoxghg lq wkh
frqwudfwv +vxfk fodxvhv dvvljq wkh fxuuhqw hpsor|hu xvhu uljkwv wr lqqrydwlrqv wkdw wkh hpsor|hh
pdnhv vkruwo| diwhu ohdylqj wkh �up,1

63Wkh ghjuhh ri frqwuro pd| fohduo| eh dq hqgrjhqrxv yduldeoh1 Krzhyhu/ li frqwuro fdq eh
jlyhq xs dw qr frvw/ wkhuh lv qr wudgh0r� lqvlgh wklv prgho= Lw lv rswlpdo wr fkrrvh dv olwwoh
frqwuro dv srvvleoh/ dv lw khosv wkh �up wr frpplw wr uhzduglqj d vxffhvvixo hpsor|hh1 Wklv
wuxh erwk zlwk d uhodwlrqdo dqg d vsrw frqwudfw1

64Wkh �up pd| hlwkhu rewdlq wkh lqqrydwlrq wkurxjk dq lqwhuqdo frqwuro phfkdqvlp ru
uhfryhu lw diwhu wkh hpsor|hh kdv ohiw gxh wr d wudlohu fodxvh1
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