
Solutions	to	Problem	Set	3	
1) 		

i) When	they	act	independently	each	will	maximize	its	own	profit:	

𝑚𝑎𝑥𝛱% = 𝑝%𝑞% −
𝑞%*

100
+ 𝑞.	

From	the	FOC	we	get	that	𝑞% = 200	
Similarly,	𝑚𝑎𝑥𝛱.	and	we	get	𝑞. = 100	

ii) When	they	merge,	they	act	as	one	firm:	

𝑚𝑎𝑥𝛱 = 𝑝%𝑞% + 𝑝.𝑞. −
𝑞%*

100
+ 𝑞. −

𝑞.*

100
	

From	the	FOCS	we	have	that:	
𝜕𝛱
𝜕𝑞1

= 0 ⇒ 𝑞% = 200	

And	 34
356

= 0 ⇒ 𝑞. = 150	

	
2) 		

i) Indirect	utility	function:	
𝑚𝑎𝑥𝑢9	subject	to:	𝑝9𝑥9 + 𝑚9 ≤ 𝑤9	

𝐿 = 𝑚9 + 10 ln 1 + 𝑥9 + 5ℎ − ℎ* + 𝜆(𝑝9𝑥9 + 𝑚9 − 𝑤9)	
From	the	FOCS	we	get	that:	

𝑥9 =
10
𝑝9
− 1	

And	𝑚9 = 𝑤9 − 10 + 𝑝	
So	substituting	into	𝑢9	we	get:	

𝑣9 = 𝑤9 − 10 + 𝑝 + 10 ln
10
𝑝

+ 5ℎ − ℎ*	

In	a	similar	manner,	𝑣* = 𝑤* − 5 + 𝑝 + 5 ln
D
E
− ℎ*	

ii) 𝑣9 = 𝑤9 − 10 + 𝑝 + 10 ln
9%
E

+ 5ℎ − ℎ* ⇒ 𝛷9 ℎ = 5ℎ − ℎ*	

𝑣* = 𝑤* − 5 + 𝑝 + 5 ln
5
𝑝
− ℎ* ⇒ 𝛷* ℎ = −ℎ*	

From	𝑚𝑎𝑥𝛷9 ℎ 	we	have	that	ℎ = 5/2	

iii) 𝑚𝑎𝑥𝛷9 ℎ + 𝛷* ℎ = 5ℎ − 2ℎ*	

From	the	FOC	we	get	that	ℎ∗ = 5/4	

iv) Programs	of	the	two	agents:	
Agent	1:	
𝑚𝑎𝑥5ℎ − ℎ* − 𝑝.ℎ	and	from	the	FOC	we	get	5 − 2ℎ = 𝑝.	
Agent	2:	
max −ℎ* + 𝑝.ℎ	and	from	the	FOC:	𝑝. = 2ℎ		
Solving	the	system	we	have	that	ℎ = 5/4	and	𝑝. = 5/2	



3) MWG	chapter	11	exercise	11.D.5	(see	solution	manual	you	can	find	it	if	you	google	
it)	

4) 		
i) A’s	maximization	problem:	

𝑚𝑎𝑥𝑙𝑜𝑔𝑥P + 𝑙𝑜𝑔𝐺	
s.t.	𝑔P + 𝑔R = 𝐺	𝑎𝑛𝑑	𝑔P + 𝑥P = 𝑤	
or:	𝑚𝑎𝑥𝑙𝑜𝑔 𝑤 − 𝑔P + log	(𝑔P + 𝑔R)	
From	the	FOC	we	get	𝑔P 𝑔R = XYZ[

*
	

In	a	similar	manner	we	have	that	𝑔R 𝑔P = XYZ\
*

	

(we	have	assumed	that	they	hold	the	same	amount	of	wealth	as	it	simplifies	the	
expressions)	
ii) Because	of	symmetry	it	must	be	that	𝑔P = 𝑔R.	So	by	the	above	equations,	

𝑔P = 𝑔R = 𝑤/3	
iii) max log 𝑤 − 𝑔P = log 𝑔P + 𝑔R + log 𝑤 − 𝑔R + log	(𝑔P + 𝑔R)	

due	to	symmetry:	𝑔P = 𝑔R = 𝑔 = 𝐺/2	
so	from	the	FOC	we	get:	𝑔 = 𝑤/2	
In	this	case	𝐺 = 𝑤	while	in	the	previous	case,	𝐺 = *X

^
	(underprovision)	

5) 	From	MWG	chapter	11	exercise	11.D.4	
6) From	MWG	chapter	10	exercise	10.C.1	
7) From	MWG	chapter	10	exercise	10.C.2	

		


