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1. (10" + 10" + 15’ 4+ 15’ = 50 points)

(a)

(b)

There are typos (FP kil 4 1%) within Equations (6.38) and (6.39) in your

textbook. Point them out and correct the equations.

It is said that if the menu cost is higher than some threshold level, then it is
a Nash Equilibrium for all firms not to adjust their prices given a shock in

monetary supply. How is the threshold defined in your textbook?

A firm is interested in finding out its relative price r;, to figure out the
optimal production plan. However, it can never observe its relative price
perfectly. Instead, it builds a prior distribution about r;, and observes a
signal as a realization of a random variable p; = r; + p to form a posterior
distribution of r; using Bayesian updating. Specifically, the prior of r; is the
normal distribution N (e, %), and the firm knows p ~ N'(5, 5). What is the
posterior distribution of r; given the prior distribution and signal p; observed

as described above?

According to the explanations in your textbook, which parameter will be
influenced by frequently implemented monetary policies? How is it related

to the famous “Lucas Critique”?



2. (10’ 4+ 10" + 15’ 4+ 15" = 50 points) Calvo Model with Heterogeneous Firms.
Consider a revised version of the Calvo model: We divide all firms into two subsets,
group A and group B. Proportion A\ of the firms belong to group A and the
remaining proportion (1—X\) of firms belong to group B, where A € [0, 1]. Each firm
in the group A gets the chance to change its price in each stage with probability
a, and the probability for a firm in the group Btodosoisvy. 0 <a <~y < 1. All

other settings remain the same as in your textbook.

(a) Give the revised version of equation (7.54). (Hint: you need to distinguish

between 7 and xZ.)

(b) Define 7! = x —p;_; and 72 = xZ —p;_1. Use the two equations to rephrase

your answer in (a). What economic intuition does your result tell?

(c) Give the revised version of equation (7.60). You should get your result in the
form of m;, = Ky, + fAEmﬁH + {BEmﬁl, where k, £4, and £ are constant
parameters.

Ok

(d) Given vy > a, 5§ § 0?7 What is the economic intuition of your result?
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1.(a) Correct ones should be:

n/(n—1)
} ,n > 1.
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1.(b) As shown through equations (6.62)-(6.64) in your textbook. It is a Nash Equilib-

rium for all firms not to adjust their prices if the menu cost Z > map; — TrrxED-

1.(c) The posterior distribution should be:

ri‘piNN<Aa+B(pi—5) 1 )

A+ B "A+ B

1.(d) Frequently implemented monetary policies will make the overall price level more
volatile, so it decreases B. As a result, other things equal, the firm gives less
weight to signal p; whiling making her optimal decision, i.e., after observing an
increase in the price of its products, the firm is less (more) willing to believe that
the higher price is companioned by a higher relative price (overall price level),
which is crucial to make the production plan. Consequently, the monetary poli-
cies, which are supposed to take advantage of the positive relationship between

price level and output, tend to diminish the strength of the relationship.

2.(a) Now equation (7.53) becomes:

pr=ax; + A1 = a)pir + (1= Nxg + (1= 2)(1 = 7)per, (1)



2.(d)

which in turn gives us

Ty = Pt — Pt—1

= Xa(x{' = pi1) + (1= 27X = pia)- (2)
Equation (2) now becomes:
T = Aari 4 (1 — A\)yrP, (3)

Intuition is pretty straightforward: Inflation at ¢ is caused by the firms in Group
A and Group B that successfully receive the opportunity to flexibly adjust their

prices. For the former, their mass is Aa; for the latter, their mass is (1 — A)~.

Note that the process throughout equations (7.55)-(7.58) still works here. And
we do not need to distinguish between p/* and pP* because they are the same
(recalling the initial definition of p;). What is more, p; — p; = ¢y; still holds.

Consequently, we have equations:

m == (X —pe1) + (o —pim1) = [1— B(L— )|y + B(1 — @) By (4)

m) —m = (X{ — 1) + (e — i) = [L = B(L = N]oy + B(1 —v)Eer /iy (5)

Combining equations (3), (4), and (5) together gives us

Aafl = B(1 —a)]+y(1 = A)[1 = (1 —9)] AafB(1 - a) A

11— da—~v+\y ¢yt+1—)\a—’y+>\7E
(L=M81=7) . 5
+ 1—)\a—7+)\7Et7rt+1

Ty =

In other words, Kk =

A=MB(1—)
1-da—y+Ay -~

Aa[1-(1—a)]+y(1=N)[1-B8(1— _ daf(l-a -
i 1—)}>\a’)/—(’y+)\?y[ ( W)](b’ §a = ﬁ’ and ¢{p

With 0 < o < 7 < 1, it is straightforward to see dk/ON < 0 for A € (0,1).
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Intuition: Type A firms adjust prices less frequently than type B firms. A greater
A means there are more type A firms, and thus implies a higher nominal rigidity,

e.g., monetary shocks lead to smaller price changes and greater output changes.



