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MIDTERM
ANSWER KEY

C(y)=1+y+0.5y
P(y)=2-0.5y
Profit of the monopolist = [[ = P(y)*y - C(y)

[1=@2-0.5y)*y — (1 +y+0.5%)
Max [ = (2 - 0.5y)*y — (1 +y + 0.5y%)
y

FOC:
2-y—-1-y=0
y*=1/2
Plugging into inverse demand function;

p*=7/4

Let’s calculate the profit;
[1=(1/2)*(7/4) — (13/8) =-6/8

Profit is negative even if the monopolist maximizes its profit. Therefore, it is not
profitable for the monopolist to produce.

The loss of the monopolist is illustrated with the blue shaded area below.
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Because of the nature of Jim’s preference: X' =% and

pixi’ + paxa’ <2p1 + 8p,

Dwight maximizes his utility function subject to his budget constraint:
Max X1D+ 2X2D +3

Subject to;
piXi>+ paxa” < 6p; + 2ps

L= X1D+ 2X2D +3 - X(plxlD + szzD - 6p1 - 2p2)

FOC:
I1-Ap1=0
2—-Ap2=0
pi/p2=1/2

p2=2pi
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Plugging into Jim’s budget constraint;

pixi’ +2pix;’ = 2p; + 16p;
x'=6

Since X1J = X2J

XzJ =6

By market clearing constraints;
X1J+ X1D =8

XzJ + XzD =10
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(v'",y*") is a Nash equilibrium if;

y'" solves max U'(1-y', y' +y*) = (1- y)*(y'+ v*)
and

v solves max UX(1- y, y' + y*) = (1- y)* (v +¥9)

max U'(1-y', y' +y*) = (1- y)*'+ y)
yl
FOC: 1-2y!"-y¥ =
y =(1-y")/2
max U(1-y%, y' '+ y) = (I- Y)* (v "+ )
yl

FOC: 1-2y" -y =

vy =(1-y")/2

Solving FOC’s simultaneously;

v =1/3
1*_

y =1/3

since

x"=1-y" and x¥ =1-y*
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x> =2/3
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max xly
s.t.
xzy Zu

x1+X2+y§2

max L=x'y—Ax’y—u)—y(x' + x> +y—2)



Ay —y=0
X -Ax*—y=0
Solving simultaneously gives;
y=1
and since the equilibrium is symmetric,
1_
x =1/2
x'=1/2
e.
A Lindahl mechanism can be implemented to obtain a symmetric Pareto

optimal allocation.

A Lindahl Equilibrium is a vector p* = (p'"; p*') and an allocation
x';x*; y*) such that

° pl*—i— pz* =1
e Each consumer maximizes utility, that is (x’ ; y*) solves
Max U’ (x;y) =xy
st.1-x—py>0
e Market clears

1

* 2
X +X

*+y*=2
max L =xy + (1 -x—pJ*y)

Xy

FOC:

Then,



x"=yp" and x> =yp®

Adding side by side;
X'+ =y(p'+ p¥)
Since p1*+ p2*= 1,

1%

2*
X +Xx =

y

And by using market clearing condition,
y*=1

X+ x =1

Since the equilibrium is symmetric,

x> =12

x"=1/2

Lindahl Equilibrium coincides with the Symmetric Pareto Optimum.

A, yh p) =Xy - A +yP)

Replacing xt=2-y*

Ut =2 -y - +y°)

By the same way,

Ut =y - Y

(y*",y*") is a Nash equilibrium if;



y*" solves max U = (2 — y")y* — (y* + y*)
yA
and

y"" solves max U* = (2 - y®)y” — (y* + y®)?
yB

Max U = (2 — yM)y* - (y* + yB)?
yA

FOC:
2-2y*-2(y* +y%) =0
Y'=(1-y)/2

Max UP = -y - (" +y%
Y

FOC:
2-2y" -2y  +yH =0

P=(1-y)/2

Solving FOC’s simultaneously gives,
vyt =1/3
ye=1/3
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The symmetric pareto optimal equilibrium is (yA*, yB*) if it solves the
following problem;

Ma

x Y-y -@t+yRy
yA,yB

subject to;
Y-y - +y?)zu

max = Y2 -y - Y My C -y - A+ YR —w)

FOC:

v 2-2vh oA By oayr B =0

yooo -2ty A2 - 2yR -2yt + YRl =0

Since the problem is symmetric, we know that y* = y®,



By replacing in FOC’s and solving simultaneously, we have
vV =y =175

A= xB'=9/5

e. Nash Equilibrium is not Pareto efficient. We can easily check:
(same for both players) Nash equilibrium utility = (1/3)*(5/3) — (4/9) = 1/9

( same for both players) Pareto optimal level of utility = (1/5)*(9/5) -
(4/25)=5/25

Pareto optimal level of utility is greater than the Nash equilibrium utility
level for both players. It is possible to make everybody better off. Thus,
Nash equilibrium cannot be pareto optimal.



