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1 Question 1 (30 minutes)

Assume w = (wi,ws,ws,wy,ws) = (150,80, 75,25,10). For each of the following, calcu-
late the set of equilibrium money prices, P™, and the set of equilibrium allocations = =
(.Tl, Lo, T3, T4, 375).

Solution:

a) The tax system is not balanced (), 7, = 45), hence the set of equilibrium prices of
money must be P™ = {0}. The equilibrium allocation is

z = (150, 80, 75, 25, 10)

b) First we establish that the tax system is balanced (>, 7, = 0). The equilibrium price
has to satisfy the following inequalities:

150 — 50P™ > 0
80 —10P™ >0

This implies that P™ has to satisfy:

P™ <3
P™ <8

The set of equilibrium prices of money is then

P =0,3)



The set of equilibrium allocations is

z = (150,80, 75,25, 10) — P™(50, 10, 0, —20, —40)
2(P™) € {(150 — 50P™,80 — 10P™, 75,25 + 20P™, 10 4+ 40P™)|P™ € [0,3)}

c) Using similar method as in (b), we can obtain
P™=10,4)
z(P™) € {(150 — 30P™,80 — 20P™, 75 + 5P™,25 4+ 10P™, 104+ 35P™)|P™ € [0,4)}

P™ = [0,50)
z(P™) € {(150 — 3P™,80,75,25 + 1P™, 10 + 2P™)|P™ € [0,50)}

e) Asin (a), the tax system is not balanced, so P™ = {0}
x = (150,80, 75, 25, 10)
f) Since there is no tax, it does not matter what price of money is.
P™ =10,00)
x = (150,80, 75, 25, 10)

P™ = [0, 20)
z(P™) € {(150 — 5P™ 80 — 4P™ 75,25 + 4P™ 10 4+ 5P™)|P™ € [0,20)}

2  Question 2: (30 minutes)

There are two monies, Red (R), and Blue (B). The units are R$ and B$. Calculate
the exchange rate between R$ and B$ for each of the following tax and transfer systems
(giving units in your answers). Calculate in each case the set of equilibrium allocations
x = (x1, %2, r3) when the endowment vector is w = (w1, ws,ws) = (150, 80, 10).

8,—2,—6),7% = (4,1, -5)

1,1,-2), 78 = (2,2, —4)

)
) (
) (

d) 7% =(7,2,-12),7% = (6,5, —2)
) (
) (0,0,0),7% = (1,0, —1)
)

independent of w? Why?



Solution:
Recall from homework 1 that
Pt . Zh T}?

PB > hTh
P* is the price of R$ in terms of chocolate, which is chocolate/ R$. P? is the price of B$ in
terms of chocolate, which is chocolate/B$. The unit for the exchange rate is then

chocolate/ RS ~ B$
chocolate/ B$ ~ R$

PRSP 54+43-12 4B$

PE~ S, 7R 24140 3R$

r=w— PRrR_ pB;B

3
= (150,80, 10) — P*(2,1,0) — ZPR(5,3, —12)

2 1 2
z(P™) € {(150 — ZSPR, 80 — Z?)PR, 10 + 9PR)| PR € [0, %)}

b) Neither tax system is balanced (3, 7 > 0 and Y, 7 > 0), so we know that P? =
PB = 0. hence the equilibrium exchange rate is indeterminate (ﬁ—g = %g—g).

z = (150,80, 10)

¢) Now both tax system are balanced, and the equilibrium exchange rate is again inde-

. R
terminate (L5 = %g—g).

r = (150,80, 10) — P¥(8, -2, —6) — P5(4,1,-5)
z(PE PP) € {(150 — 8P — 4PP 80 + 2P% — PP 10 + 6P + 5PP)|
8P +4PP < 150, P >0, PP > 0}

_ZuT _ _645-2 _ 3BS
SpTit T T+2-12 7 YRS

d)

B

1
r = (150,80, 10) — PF(7,2, -12) — ng(fs, 5,—2)
38

11 50
z(P®) € {(150 — 9P% 80 — —P% 10 + = PH)| PR c [0, =

3 3 3)}

e) Exchange rate case is similar to (c).
r = (150, 80,10) — P(1,1,-2) — PP(2,2,—4)
z(Pf PP) € {(150 — P® —2P% 80 — P —2P% 10 + 2P% + 4PF)|
PR+ 2pPB <80, P >0,P" >0}



f) Exchange rate case is similar to (c).

r = (150, 80,10) — P*(0,0,0) — P5(1,0, -1)
x(PP) € {(150 — P?,80,10 + P?)|P? € [0,150)}

g) In part (a) and (d), we can determine the equilibrium exchange rate independent of
endowments. These are purely financial markets.

In part (b), we cannot determine the equilibrium exchange rate, irrespective of endow-
ments.

In part (c),(e) and (f), with endowments given, we can pin down say P¥ € [0, PF)
and PP € [0, PP) such that consumption of all individuals remains positive. Then
holding fixed a possible P? > 0 and taking P to zero, the exchange rate goes to
zero. Likewise, if P > 0 is fixed, and we take P” to zero, we find the exchange rate
going to infinity. Thus we have an indeterminate exchange rate with balanced taxes,
irrespective of endowments.

In all (a)-(f), the equilibrium allocations are dependent on w.



