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Appendix > Optimal Price-Setting In The Calvo Model
Following Calvo (1983) we assume that each indiaidu
firm resets its price with probability-6 each period,
independently of the time elapsed since its lastepr
adjustment. Thus, each period a meadure of (randomly
selected) firms rest their prices, whiléaction 6 keep their

prices unchanged. LeﬁH_t(j) denote the price set by a firm j
adjusting its price in period t. Under the Calvixer setting
structurePy ¢+k (j) = Pyt (j)with probability 0% for Since

all firms resetting prices in any given period valoose the
same price, we henceforth drop the j subscript.
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When setting a new price in period t firm | seeks t
maximize the current value of its dividend stream,
conditional on that price being effective:

max pH 1] tz ekEt{Qt,t‘l-k[Yt + k(FH,t - MC?‘l‘k}
k=0

Subject to the sequence of demand constraints

-E
: P s -
Yerk(G) < (P > <Ch,t+k +J- ClH'dei) = Ytd+k(PH,t)
0

Ht+k

Wheremcp = &= T)Wtdenotes the nominal marginal cost.
Thus,Py . must satlsfy the first order condition

Zlio OKE, {Qt,t+kYt+k (FHI — Mct+k)} —0

Using the fact th&t ., = BX(Cey1/C) ™ (Pe/Pryy), WE CanN
rewrite the previous condition as

Or, in terms of stationary variables,

oo _ FH,'E €
Z (BO)XE, {Ct+0kYt+k (— - H?—1,t+k1v[ct+k>} =0
k=0 Py €1
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Xk |og-linearizing
+k

Wherenf . = - BEE ANdMCe = 5t

the previous condition around the zero- inflaticeasly state
with balanced trade we obtain

pH,t = Pye-1 + ZK_O(Be)k Et{“H,t+k}

HA=PO) Y (OB +1

Wheremc, = mc, — mc is the (log) deviation of real marginal
cost from its steady state value = —logi = —m

Notice, that we can rewrite the previous expression
more compact from as

Pyt — Pye—q = BeEt(FH,Hl - PH,t) + 1y, + (1 — BO)MC,.

Alternatively, using the relationshift; = mc{ — Py +
Tt to substitute fomc; in(B.2),and after some traightforward
algebra, we obtain a version of the price- settiig in
terms of expected nominal marginal costs:

Pae =+ (L=P0) ) (BOVE(meti)

Which corresponds to expression (23) in the text.
Under the assumed price- setting structure, thamyes of
the domestic price index are described by the exjuat

1
Pue = [0 Pues ™ + (1= 0)(Bue) |
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Which can be log- linearized around the zero- tidta
steady state to yield

e = (1 — 0) (P — Pre-1)

Finally, we can combine the previous expressioh wit
(B.2) above to yield, after some algebra,

nH,t = BEt{TcH,t + 1} + 7\.1’1’/1\(:'(

WhereA = w

,and which corresponds to (32) in the text.

Py (i)
Pyt

that z;is proportional to the cross- sectional distribotaf
relative prices (and, hence, of second order).

—&
Wherez; = logf01< ) di.The following lemma shows

Lemmal.Z; = 2var;{Py (D)} + 0(|lall®).

proof.letPH, t® = P, (i) — PH, t. notice that

P ) 1-¢
<—H’t(l)> = exp[(1 — &)PH, t?]
Py

(1-¢)?_
2

=1+(1-&PHtD + PH,t®* + 0(Jlall®).

Furthermore, from the definition ofywe have 1 =
1-¢
fo (P2)""di Hence, it follows that

Pye

Ei{PH,t®} = E;{PH, t®*},

(e—-1)
2
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In addition, a second order approximatiob—!éLPPH ”) )
yields

P N\ "¢ R . 82 —~ :
( HIO)) =1—ePH,t® + —PH.tO* + 0(|[al|®)
Py e 2

Combining the two previous results, it follows that

L Puy) € o 2
f ' di = 1+ - E{PH,t®"}
o \ Py 2

€ .
=1+ Evari{PH,t(‘)}
From which it follows that, = Zvar;{PH,t®} + 0(|la]|)
2

We can thus rewrite the second order approximatiadghe
disutility of labour as

14+¢ =14+
I\ I\

_ =1+¢
1+ 1+0¢

+ N;

1
Xe+Ze + 5(1 + @)XZ [+ 0(llall®).

Under the optimal subsidy scheme assumed, the
optimality conditionN;*® = (1 — a)holds for all t, allowing
us to rewrite the period utility as

1
UC, N) =—(1—-2a)|Z + 5(1 + @)XZ| + t.i.p + 0(|la]|?).

Where t.i.p. denotes terms independent of poliayina 2.



Z B Vari{PH' tl} == Bt f (whereA = ( )1 - B8)
t=0 A t=o0 0

Proof. Woodford (2003, Chapter 6).

Collecting the previous results, we can write teeond
orderapproximation to the small open economy’s conswsner’
utility function as follows:

1-a)

0 €
o D B e+ (1+@XE] + tip.+0(lal)
2 t=0 )\'




