~"EE481 : Homework 2 Solution

o 2N Assignment 2 Cdue 14/09/201) 530464 -'v T;;;

o
\/50) Suppose thot demand is given by P=300-8 and marginal cost equals 10. Firms are Cournot Gompetitors and play o supergame.
The collusive agreement being considered is for each to produce one-fourth of the monapoly output ( there are 4 firmg in
this industry

: ®) Whot is the crifical discount factor to sustain collusion using grim punishment  shategies if defection of cleviation
'\} requires 2 periods 7
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In order for fimm 1 4o not cheat Vi*> V', _Notations
JIE > T3+ TI S muliply bothsides by 1-3. T = profit from successfl allusion.
it -3 T = profit from cheating given
Tt 7 W03+ T -3) 4+ 6:1(;‘ that all other firms shill ollude
¥ Y W-Y 4 P -IT A T Ti¢ = profit when fims do ot
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I. Find profit under perfect cartel (arf) L. Find profit of & fim under non-woperation. (%)
e T L 005 sasens T = ®R-TC
. . = [P+ qi€]- [mcq] Notafions
P TR-TC = [(300-80q:¢] - [ 10g;°) 8 = Total quantity .
= PQ - mC-Q = 3009~ Qqi* - 10q;° Gy= Quantihy of the other Firm
= 3008-&’- 108, = 290q;°-Qq;°
= 2900,-Q = 2909 - (q%+ 3 g
FOC: ang'm= 290- 28 =0 = 290G;°-(q)- 39
& 145 FoC: al’- 290-2q¢- 3%~ 0
P*= 300-145- 155 " Qi = W5-3q; © Besf response hanchion of Firm i
T™ < 290(M5)-(u5)* = 91,005 55 By symetyy.  qF = 145-3q¢ © Best response funchion of Hirm
Find Gurrot equiliorium. Profit T;¢
qi = 145- %[145- %) T¢= TR-TC
Qi = 445 - M35+ 9,95 = P.g;% me-q¢
125q;¢- %25 = (P-mOQ
qc = 9% = (13-10)(5%)

By, the similar calaulation, qf= 5. TC= 3,304
So, tofol quantity (8) = q;¢+ 39;°
= 58 4305%)
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I, Find profit from cheating (T

= TR-TC "= TR-TC
= [P+ q"] - [mc.qir] = (P-mQ)gy
= [(300-619"] - [10q"] = (100.625 - 10) (90.b25)
= [ 300gi" - aqi"] - (104" T = $,12.390025 ~ 3,228
s [300qi'- (g + 3¢™qir] - (10"
= 300q7-@")*" 3¢"™q" - 10qr Notafions
= 29047 - (q)*- 3" 4" = Quanity. of the cheafing Pirm,
= 290q"- (qi"’ - 3G3L.29)qT i M5 - 35,

= 1904 -(qiM) - 108.45Gi"
= 184.25¢" @)’
FoC: 8W". 181.25- 29" -0 Tv. Find the Gritical discount factor (7).
il " =90.b25 As denved ot the beginning
So, tofal quantity (Q)= qi" + 3q*™

= 40.125 + 3(3b.25) I /m*—m‘
= 00.425 +108.%5 Ti-Ti¢

= 199.345 / 8,212.39 - 526b95
P = 300-6 8,212.80 - 33,4

= 300 - 199.3%5 7 > J0..09%5

= 100.b25 T > 0.4%08b & 04%

Ars In order to sustain +he Collusion, the discunt factor of firms wust be greater than the critical discount factor

3 7 0.8

0) Do you tink the value of the erifical discamnt foctor will be higher o lower if detection of deviation requires

0G 3 periods ? Explain.
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T+ 3T 3T +3TME+..+3 0
T+ IEC+3) + P47 +..4)

= T+ IM(43) + a’m‘
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PV from olluding — vi¥
PV from chealing — Vi

In order to sustain wlusion  Vi¥ 5 vi"
™) > Tl' A0+ + TN multiply, both sides by +3.
-3

L > (-7IT' + 3T (1-5) (143) + 5 1
T > T -3+ PW- T+ 5
™-T > -3 -9
FIH™-T) > Tr-m¥
53 S E."_E"‘
T -
> Y-t
‘ \w\“k“
3> Mﬂ%q-szgus cw
$,212.89 - 3344 ot v gl 05 %
3 >°J0.L08%5 & -

T > 03449454 2 045
fns The valug of the crifical factor is Vigher when the detection of deviation requires 3 periods.

Shald also QXP(OL'U\ W"\;f— Bt o now, TS O



C) Do you think the value of the wifical discount Foctor will be higher or lower if he number of firms increases

bo 97 Explain
05 If thee ae 5 Fms n the industyy, ,
\.

T. Profit when there is no cpperation (TE%)
T = TR-TC
= [P(®) - €] - [mc-q)
= [Goo- 8197 - [104:)
[ 300;¢- 8] - [10q;)
= [300g- (qi+4q5)q) - [10q)
2904~ (9" - 49{q*
Foc %}‘Y_.g 290 - 2qi*-4qf -0

n
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q = 49~ zq*

By S\y:mem qF = \495- zq

oumo i 4

3q°= 145
Q- 48.33
By the similar Calowlalion, ¢ = 4¢.33
Total quanhi hg (VS 4 + 44y

-
"

300 - 24114
5%.%%
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T <« TR-Te

(P-mo)gi¢

(53.% - 10)(43.33)

T = 2,585.4889 & 2,395.49,

n

]

I Profit from Cheafing (TG")
T = TR-TC

= [P@)-qF)-[mc.qf)

= [Goo-e)qi] - [10q))

= [200q;*- aqi] - [10q]
[300q"- (q"+ 4™ )qi"] - [10q;t)
L3009 -@in’*- 4¢™™q ] - [109"]
200G - (q") - 4(29)qf
29047 Qi")"- 1eq

n

"

= 1344 - (g
FOC: A" = 13a-2q9F -0
g 4" - B

T = 1m4q" - "
= 134() - ()
T = w50

4853 + 4(4%.3%)
2406L6L & 24104

Profit under perfect cartel of each firm (%) - 21025 . 4,208,
5

Besf vespanse. funclion of firm .
+ Best respange funchion of fim .

= 145-2 (145‘?.“‘:)
q"‘ = =-14% + 4qic

IV. Find the crifical discount factor (3)
* |F the deteckion of the deotion requves 2 periods,

3 > /L"-Ti*
Tir-Te

3 > [3MN-405
4949 - 233519

¥ > J0uR

T > 030146 » 0.301
* IF Hhe defection tequites 3 periods,

3 >mr-m* :

Tr-Tic 1/6\/
v > YT N)T* fo
§ > 0.8 5)

Ans by mparing the calaulations in questions &), by and 0,
it Can be obrerved that e incrkase in the number of
firms also incka® the cntical discont factor.

I ofher words, the Cilical discount factor is higher
uhen ek ar mowr Krms in Hne mdus
Shadd  also Qx(;t am V\MJ
But Aer e,
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How to give explanation foc \)0\(1‘ b) ond Q7

D) Sne i takes more time for fiems o detect cheating
e cheating firm would be oble to reap mone P(af‘i+.
This should wake Ccheating become e odtractive.

The critical discount factor ( minimum value  of
discount €actor required for o firm ror o cheat) should
Yecome  higher.

¢) Sin thew ore now move fiems Sharing e cartel (Joint-
monopoly profi) | the collusion profit (%) Shawld be
lower.  However, each cheating Tirm wardd got relatively mae
Pf(rﬁi' when ‘\'Nﬂ cheet (7). T sum wp Hhe ects

5t= l (mh-1*) 2
T

This should aking cheating ‘more” otfractive. Therefore,
the  critical discount foctor inceeases.



