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These notes provide a more detailed (and corrected) derivation of the model
of section 6.5. In the text, equation (6.82) is incorrect (see 18 below) and this
affects some of the subsequent expressions.

Section 6.5.1: A Basic Open-Economy Model
The basic model of section 6.5 results in the following equilibrium relation-
ships:
Consumer price index:
v = (L=y)p +w] =} + 7, (1)
Aggregate consumption index:

¢t = (1= +ef (2)

Relative demand for foreign goods:

c{ = —ad; + c,{‘ (3)
Euler condition:
1 . c
Ct = EtCt+1 — ; (Zt — Etﬂ't+1) (4)
Labor supply condition:
nnt—l—act—l—/ﬁ”:wt—pfzwt—pg—’ﬂsm (5)

where 7¢ = p¢ — p¢_; and 6, = y(p/ — p}') and p¥ is the Clarida, Galf, and

Gertler (2001) stochastic wage markup.
Combining (2) and (3), ¢; = ¢ — vad;. Defining 7/ = ph —pl

m = pf =iy =7 + (0 — i-1)- (6)
Production:
yr = ne + & (7)
Marginal cost:
me; = wy — Pl — €. (8)

The inflation rate for the price index of domestically produced goods is
T = BEym)y + kmey, 9)

where k = (1 —w) (1 — fw) /w.



The Foreign Country
Assume foreign households have the same preferences as those of the home
country (so the demand elasticity is the same). Then,

M = ab, + ytf, (10)

where y; is foreign income.
The Euler condition for foreign country households implies

1 .
yl =Bl - (;) (Z{ - Etﬂ—{Jrl) )
or
p{ = z{ — Etﬂ{+1 =0 (E)tytf_~_1 — y{) . (11)

Equilibrium Conditions
Home production equal the consumption of the domestically produced good:

ye=(1—7)ef +c. (12)
Using (2) and (3),
= (1= +~el = —vad,.
Now combining this with (10), (12) can be written as
ye = (L=)ef +7ef” = (1 =) [er +7ad] +vade +vyf
= (L—9)er + (2 —y)yade + vyl (13)

Uncovered interest parity implies
iy = Z{ + Eisir1 — s¢s
or in real terms,
b — iy — Byl = pl + (Bebpy1 — 6 b= ol + (Bbpyr—6 14
pY =it — Eemiyy = pp + (Bedrp1 — 00) = py = pp + (Eedrp1 —0¢) . (14)

But
i — Eemf g = pff + (Bemfyy — Eamy ) = pff — v (Eebrg1 — 64)
SO
it — Bem§yy = pif — v (Badeg1 — 00) = pl + (1= ) (Bebrs1 — 0r).

Thus, the Euler condition (4) becomes
LY\ 1
¢t = Eperpn — =) P + (1 =) (Etdey1 — 5t)]
) ol + (=) (o= ol)]

= Eiciy1 — ) (1—7)pi‘+wﬂ-

(
(

Q| Q|+



This relationship between domestic output and consumption (13) can be used
to eliminate ¢; from the Euler condition (4), yielding

yt = Bl + (1—7)(ce — Eecrsnr) — (2 = 7)7a (Eedipr — 61) — 7E (y'tf+1 - ytf)
1
= Ewly—(1—7) <;> [(1 —Y)pp + wﬂ —(2-9)ya (p? —~ pf) — B, (yfﬂ — ytf)

1 y
= Bl —(1-7) (;) (=)ot + 30l = @ = (ol = of) - —l

.
it = ot - (3) 0=+ 2 vned = (3 ) (17— 2= poa+als]
= Bl (5) 0= @20+ @ vodst - (5) (0 =20 - @ = oatld
= Ewl - (%) 1+ 2=y)y(ea—1)]p} - (%) (1 =)y = 2=y)yoa+7]pf
= Bab— (F20) ot - (3) 10-9r- = aoa i
where

w=(2-7)y(oa—1).

This Euler expression can further be written as
14+w 1
yt = Bl - (T) pi = (;) (2 =)y = (2=7)y0d] p]
14+w 1
= Ewl — (T) pi+ (;) (2= )y(oa—1)pf

1+w w
= Bl - (—U )p? +(2) ol

S0
1+w h w ¥
=E - — - — . 1
Yt tYt+1 ( p ) {Pt <1+w>Pt] (15)
Equation (15) implies
h g h h w_r
= E — S u— . 16
Pt (1+w)( tYt+1 yt)+1+wpt (16)

But from (14), pf = p{ + (E¢d¢41 — 6¢), so (16) becomes

R o h h w
Pl = pl + (Bibyy1 — 1) = (1 T w) (Eeyiy —yit) + H——wp{’

or
1

_ f
1+wpt'

o
Eibpy1 — ¢ = (H—w) (Etyth+1 - yf)



Since p{ =0 (Etytf 11— ytf ), this last equation can be written as

EAd, = (ﬁ) (EtAny - EtAytfH) . (17)
From (13),
vt = (L= )ee —yf) + (L =y + (2= 7)yad; + /.
Then,
A==yl = v —(2—7)yade —yy!
= Yyt -yl - (Etyt+1 Ety{-i-l) +7 (Etyth+1 - Ety{+1> — (2 — y)yad;
= —v (EtAytH EtAym) +7 (Etym Etny) — (2 —y)vady
= (%) (1+w)—(2—7)yoa] 6 — MEﬂStH +7 (Etytthl - Etytf+1>
= (%) (14+w)—(2—7)yoal 6; — @Etdtﬂ + v (E,gy,iﬂrl — Etny) .
But
YH+yw—(2=7)yoa = y+7(2-7)y(ca—1)—(2—7)yoa

) —
= 7+ @2-YVoa—-~7(2-7) - (2-7)y0a

= 1-72-7)+ (O -1)2-)oa

= Y(1-2y+9) + (v - D2 —)oa

= 1-9)vQl-7-(2-7)ad

—(1=9) [(2=)oa—v++7]

1=7)[2-y)yoa—(1—7)y—7+7]
[(2=7)yoa— (2 =)y +1]
[(2=)v(ca—1)+1]
[

so we end up with

1 (1 +w
(1= (ce—yp) = — (;) (1—7)(w+7)5t—¥Et5t+1+7 (Etyfﬂ - EtnyJrl)
or
w + 14w
yf = C¢ + <T’y) 6t + %Et&ﬂ - (Etytthl — Etyg+1> . (18)



Section 6.5.2: The Flexible-Price Equilibrium

Assume that the productivity and wage markup disturbances are mean zero,
white noise disturbances. Let z7 denote the flexible-price equilibrium value of a
variable z; (still expressed as percentage deviations around the steady state).

From the marginal cost condition and the production function with flexible
prices,

0(yf —et) +0cf = wi — pf = wy — p) — Y0 = ¢ — 707,
or
ny +ocg = (1+n)er — 70y

Rewrite this as

(n+o)yy +o(c} —y7) = (1 +n)er — 6.
Using (18), this becomes

(n+0)y; — (w+ )8, = (L +n)er — 767,

or
agw

14+w

(n+0)yé’—w5?=(n+0)yé’—< )(yé’—yf):(lJrn)et,
which becomes

(L+w)(n+0)y; — owyy + owy; = (1+w)(1 +n)e

[+ w)n+ o] y? + owyf = (1+w)(1+n)er (19)
0 . [+w)+n] [ ow ;
yt_{(1+w)n+a}€t [(1+w)n+a}y’ (20)

Then, the flexible-price equilibrium satisfies

o (o} w+ (o)
Yp = ¢ + <_’y> oy (21)
o
o_ [A+w)d+n)] ow f
e { I+wn+o | [Trwm+al¥ (22)
P} =1~ Eemiyy = pl — 6 (23)

= (i) (e -od). (21)



Section 6.5.3: Deviations from the Flexible-Price Equilibrium
Define the output gap x; as

Ty =Y — Yy

Real marginal cost, given by (8), is equal to the gap between the real product
wage and the marginal product of labor. When prices are sticky, the real wage
can deviate from the marginal product of labor, but with flexible wages, the
real consumption wage is still equal to the marginal rate of substitution between
leisure and consumption. Thus,

wy — plt — &y = (g + oy + P +0;) — &4
From the production function and (18),

w+y
o

nny +ocg + pl +y6y = n(yfet)+a<yf( >5t>+,u§“+'y§t

(n+ o)y —nee — wdy + p.
In terms of deviations from the flex-price equilbrium,
mey = (n+ o)z — w(dy — 67) + py’

From (17), 6; — 67 = (o/(1 + w))yy?, so

+ agw + w
mcy = O— |\ — €T .
t " 14+w K He

Hence, using (9) implies that domestic inflation is

h :BEtﬂf_H +K [aJr?] (J:_—ww)} Ty + Ky (25)
From (15),
xy = Bz — <1+Tw> |:it — B — <1+Lw> P{} +Ewyl — v/
= Bz — (HT“’> iy — ey — pf] (26)

where p? is the equilibrium real interest rate under flexible prices, given by (24).

I Clarida, Gali, and Gertler (2002) assume that the stochastic wage markup u{’ does not
affect the flexible—price equilibrium, so it appears in as a disturbance in teh inflation equa-
tion. If pu% is viewed as a taste disturbance, it should be incorporated into the definition of
the flexible-price equilibrium and, in this case, it would not enter the inflation equationinde-
pendently of the output gap variable.



