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3. Long Run versus Short Run 
 ���������
	�����
��������������������������! "��#�$%���� &���'��(��)�����*����# ��+
,.-!/0�1��� 23�4��	��1�5��	��4(�������# �4�6�� "�12��7�12�89� �;:<# �18����= �
                         

 

      (0,0) 
       NT  

       A   (-10,10) 
                                          
                   
                     T                                        

            W  (-20,-20) 

 

 

 NT T 

A 0*,0 -10*,10* 

W 0*,0* -20, -20 

  
 >0?1@�A6BDC'EGF HJIK?�L�MNC7OPFQ>0HJIRC'@TST?�U'@VM<W�L�X1S�W;Y�W3@TSRU7W�@�Z�X[L�@TW�@TI
\^] Y�_1?�`"WaZ�W�U7b%W3c�S�BdC'E�F HJI
C�`"?�U�e3W�Mgf
h S�A
S�A6h c�e3W�UJi)hjL�W�@TI>kX�SlW4S�A�?mSaC%OnFj>�HJI;h @a>0?m@�A6F0Y ] S;L�X1S;Z6i ? ] @�hjY�i WohjLaS�A�W�@TS�?�_1W�_1?[`"W�F�@�hQL�c�WGS�A�W�M6W�`"Xmc�U'?1c�pqfVX ] i M^L6r S"_mXS�X4fJ?�UVh bsS�A6U7W3?1SKST?�e3W�@tZ6i ?1c�W�u
c�Igv bVw5c3X�`G`Gh ST@tA<hj`5@TW�i b^STXoZ<i ?1paEGBdxGZ6i ?1p�@yHtFDw"_1W3ST@�zDw�{Du
v bVw"c3X[`G`�h ST@
A<hQ`5@TW�i b^STX|Z<i ?�p;OnBDx�Z<i ?1p}@
>~HtFDwy_1W�S�@J{�uH
A ] @5S�A�W \ S�?1c�e3W�ijY�W�U'_RW�� ] hQijhQY6UTh ] `&h @�C7OPFQ>0HJI
M6I�����By�~i ?mp�O hjL*S�A�W|�^U7@�S�Z�W�U�h X1M^Fye3W�W�Z�Z6i ?1p[hQL�_*O�?1@�i X�L�_*?1@Gp�X ] A�?1��W9Z6i ?1p�W�M�O h)LoS�A�W�Z�?m@!S�F
Z6i ?�p;E�h bsp}X ] A�?���W;Z<i ?1p}W3MqE�?�S
i W3?1@�SKX[L�c3W�u
H
�5B~�~i ?1p�>0H�h)LqS�A�W;�sU'@TS�Z�W�U�h X1M^F~�~i ?mp�>0H�?1@ai X�L�_�?1@�S�A�W4M<W�`"X1c�U7?1c�p�A�?1@�Z6i ?1p�W3M�OPF�Z<i ?1p�H�h bVS�A�W
M6W�`"X1c�U7?1c3p�A�?1@tZ6i ?1p�W3MqE�?�SRi W3?1@TSVX�L�c3W�u
H
A�W|@�A�X�U'S�U ] L�Z6i ?mp�W�U�?�i fV?1p�@�Z6i ?1p�@;X�Z�S�h)`5?<i)i p[u \ hjL�c�W�C%E�F HKIoh @ \ �0��X�b"S�A�W�@!S!?m_mW;_m?<`"W�F�h S�r @ \ �0��XmbS�A�W�U7W�Z�W�?�S�W3M�_�?�`5W�u0E5b'STW�U
?�b'?[hQi ] U7W�STX�_�X�STX�fV?[UTF~S�A�W|W�� ] hQiQhQY<UTh ] `�h @GS�A�W|@ ] Y�_�?�`5W�Z�W�U7b'W3c3S�C7EGF HJIW�� ] hjijhjY6U�h ] `�u0�<X�Uk?�Y�X1��W�@�S�U7?mS�W3_�h W�@kSTX9Y�Wt@ ] Y�_m?�`JWgZ�W�U%b%W�c�S�F6fVWq` ] @�S"�sL�M�S�A�Wt��?�i ] W
Xmb4�G@ ] c�A
S3A�?�SRh S�r @X�Z�S�hQ`5?�i�b'X�U�S�A�WRM6W�`5X1c�U'?�c�paS�X�_�X4STX�fJ?�UVh b^S�A�W�M^h c3ST?1S�X�U�S�A<U7W�?�S�W�L�@tC�v bVA�W�M<X1W3@V@TX�F�S�A�W�M�h c3S�?�S�X�U7@fVX�L6r Syfth @�A4S�XaW�L�S�W�U'I�u
 �4�� q¡�  � ¡�  ��¢ ¡¤£d£s£s£ ¥ ��¦� §�g¦3  � ¡�¦�  ��¢ ¡¨£D£D£D£
fRA�W�U'W©i W�b%S�ª«A�?sL�M�@ h M6W¤h @�S�A�W¤Z�?�p�X�¬©S�XnS�A�W�M6W�`"X�c�U'?1c�p­h b�S�A6U'W�?1SNS�?�e3W�@®Z<i ?1c�W¯C�hjL°S�A�?mS�c�?1@�W9S�A�WM6W�`5X1c�U7?1c3p�f
hQiQi�_1W3S
z�x�{ ] Z�X�L�S�A}U'W�?1S|Y ] S�_mW�S!@�±�W�U'X�S�A�W�U%W�?mb%S�W�U!F�@�hjL�c�W4S�A�Wt@�A�X�U%SGU ] L�Z}i ?mp�W�U'@"fVX ] i M�L�XmSS�A6U7W�?1S�W�L;@�W3W�hjL�_qS�A�?1S�S�A�W4M6W�`"X1c�U'?1c3p�A�?1@�b'X ] _�A�S�IG?�L�M�UTh _�A�S�ª!A3?�L�M�@�h M6Woh @�S�A�WoZ�?1p�X�¬qb�U'X0`&M6W3�dh ?1S�h X�L<FS�A�?1SRh @Kb�U7X�`�?[Z6Z�W3?1@mhjL�_tW3�}W�U7p�Z�W�UTh X1MNC²h b�E�h @yZ<i ?�p�W�MqX[L�c�W}F�fyW�_�X4STX|C³EGF HJI�I�u
\ hj`�Z6i W5?�i _1W�Y6U'?tpDh W�i M6@�F

TD 



���������	����

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

�
�����! "�$#&%��'�$#)( *,+-%/.� �*'*0 �1&*! 324*$(51$6� "�$#$ 87) 3+-��639:%�6�;<( *>=?(A@5@A(51$BC�!�CDEB/#$�F(51F�$#$ G9H 3I& �%��0 �7JB�%�+K MLH=?( �&#
*�N3O-6�(  �1$�$@ ;,#)( B/#?7P( *!6��/N)1$�RQ:%�6��!��9HS&2�*&(51&6� K�&#$ >I& 31&%/@ �0;F( *T�&#E9U �%��TQH�/9U �V3 394%�QH�! 39H=R%/9U7)*�=?#$ 31W#& X7)�� �*�1$���$Y

 �SFZ4 �I)N$�!%[�$( �\1]+-%��!�! �9H*^#$ �9H �Y�_ Q`�a#)9H �%��'�[6�63N)9:*&2b�a#$ c7) �+-�[6�9H%[6�;M=d(A@A@eD)B\#$�"L!f$;gIa%/9H�h7)Sh%\1$7J�$#)N$*8#$%[*
�a#$ W�/IiI$�\9H�$Ni1)( �j;k�[Q'fiN)(A@ 7P(A1aBl9: �I)N$�!%[�$( �/1)2�%\1$7m�$#i( *	=d(A@A@-.� � �I^*&#[�/9n�"9!N)1JI)@ %�;� �9H*h�\N$�$2T(AY  �YP�a#$ �;M=o�\1)p �
��#i9: �%[�q �1iY

 
 
 



5. Cournot with Uncertain Cost
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