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In this document, we characterize the competitive equilibrium of our economy (Sec-
tion OS.1), describe our calibration procedure (Section OS.2), outline an algorithm to solve
the equilibrium given a set of trade taxes and exogenous parameters (Section OS.3), and
present the expressions used to compute the sensitivity of real income to imports (Section

0S.4).

0S.1 Competitive Equilibrium

Prices. For each origin region or country o € R, destinationd € R, and product h € H;
from sector s € S, p,4; denotes the domestic price. Equations (11)-(14) then imply that
for all ¥ € Ry, destination d € R, and product h € H, from sector s € S,
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Our assumptions that 01 = 65 = 1/|H,| and 6!, = 05, then imply that forallr € Ry

and k € S,
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Combining the expressions above, we express the equilibrium conditions simply in terms

of the region-sector prices pys. For all ¥ € Ry and sector s € S,
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where 05 = 65 /(6,4)'77.
Bilateral Trade Flows. The expressions for prices in equations (0S.6)-(0S.10) and the
expressions for technology and preferences in equations (11)-(14) and (15)-(18) imply that
the (tariff-inclusive) spending in domestic region r € Ry on product i € H; of sector
s € S from foreign country i € Rr is given by
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where X;; is total expenditure in region r on sector s. Similarly, spending in region r on

all products of sector s € S from domestic region o € Ry is
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Input Demand. Equation (11) and the above definition of P,s imply that the problem of
the representative producer f that produces a product h € H; within a sector s € S in

region r € Ry for use in region d € R can be written as

max  Prinbrs (Crs (f))as H(Qrk (f))lxks — Wrslrs (f) - ;Perrk(f)'

g‘/S(f)/ Qrk(f) k
This implies

Wyslys(f) = asYyan,
Perrk (f) = “kSYrdhr

where Y4, = p;anq(f) is the firm’s total revenue.
Aggregating across all firms within the same region r € Ry and sector s € S and

applying the labor market clearing condition then implies

Wis = asYs, (0S.16)
Ligs = atgs Vs, (0S.17)

where Wys = wysNys and Yrs = Y jer nep, Yran are the aggregate value added and revenue
of all firms in domestic region r and sector s, and where I is the aggregate expenditure
of all such firms on intermediate inputs from sector k.

Substituting in for Q,«(f) in each firm’s production function and then aggregating for

each region-sector, we obtain

Yrs = NrS(PrS)l/aS H[“ks/Prk]aks/as- (0S.18)
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Final Demand. Equation (15) implies that final expenditure in region r on sector s is
Fs = PrsCps = ')’sFr/ (0819)

where F, denotes aggregate final spending in r, which must be equal to r’s aggregate

income,

F = Z Wis + Z NysT,
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Finally, the consumption price index is given by

PS = [ (Px)™. (0S.21)
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Market Clearing. Total spending of each region r on sector s is

Xrs = Crs + s (Z o Yo + N,J') + Z sk Yok, (0S.22)
kesS keS

where N, = ) ; N;s. Domestic demand for goods of sector s produced by regionr € Ry
is
Dif="Y xH (0S.23)
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And, using equation (20) and the fact that Home has no export taxes, foreign country i’s
expenditure Xf\f-S’F = Y hen, pi\f}f qﬁ\fhf on goods produced by domestic region r in sector s
is

XBE = (prs) V0 (050) -1/ Y (02
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Thus total foreign demand faced by region r in sector s, D, = YicRy Xi\fs’F ,is given by
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Domestic good market clearing then requires, for each region r and sector s,
Y,s = Df, 4+ DH. (0S.26)

Finally, by equation (19), market clearing for imports requires that for alli € Rr,r € Ry,
and h € H,
X,F X,F X,F
(i)™ = tin(pin) V" + 0577 (XEg)¥ (0S.27)
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0S.2 Calibration

This section describes in detail the procedure we use to calibrate the model of Section 3.

Specifically, we show how to calibrate the following parameters:

X,F pM,F
{aS/ (XkSI r)/S/ CTSI Qi’dS/ rk/ rk]/ Orsh/ elrh 7 erh 7 N]’S}'

As a first step, we normalize to one all domestic prices (p,4;, = 1) and wages (w;s = 1) in
the initial equilibrium. Equation (OS.1)-(OS.5) imply that forallr € Ry, h € Hs, s € S,
and ¢ € {H, F}, the price indices also satisfy

o = DPrs = Prs = 1. (0S.28)
Note that this normalization further implies that

b = £y /(L + 1),
with £ denoting ad-valorem import tariffs, as in Section 3.3.

Upper-nest Technology Parameters: {ay,, as,0,45}. Let YN be the national gross output
of sector s and I}(\SIA be the national purchases of sector s from sector k. Since (OS.17) holds
for all domestic regions, we set ay; equal to sector s’s national spending share on inputs

from sector k:
INA
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Using (OS.16), we then set the value-added share as equal to the share of sector s’s revenue

ocszl—ZockS.

keS

not spent on inputs:

Finally, we back out 0,5 to be consistent with (OS.1) under our price normalization:

Grds = [“s]ias H[“ks]iaks-

kes

Upper-nest Preference Parameters: {7;}. Let FN be the national final spending on
sector s. Since (OS.19) holds for all domestic regions, we set s equal to the share of s in
national final spending;:
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Lower-nest Technology and Preference Parameters: {6° 05, - Under our price

rss rsh’

normalization, equations (OS.11)-(0S.13) imply
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with X! the (tariff-inclusive) value of imports of product i € Hs from country i by

regionr, X!, = Yione XL, XE = Yyen, XL, and X, the aggregate spending on sector

s in region r. In some mstances we observe either X s = 0or st =0.If X =0, we set
0f ., =1/|Re| and if X5, = 0, we set 05, = 1/|H,|, without loss of generahty.

Likewise, under our price normalization, equations (0S.14)-(0S.15) imply
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with X! the domestic trade flows of all products in sector s from region o to region r, and
XI = Yoer, X&ls. In some instances, we observe Xf{ = 0. If so, we set 6}, = 1/|Ryl,
w1thout loss of generality. Finally, we can calibrate 61, using our assumption that 61

0L, and 6!1, using our assumption that 61, = 61 = 1/|H,| forall h € H,.

orsh —

Foreign Supply and Demand Shifters: {fohF , G%F }. Under our price normalization,
(19) and (20) imply
X,F
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with X%Z’F the value of exports of product i from region r to country i.

Residual Spending: {&,s}. We first compute lump-sum transfers using (OS.20):
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We next compute each region r’s total spending on sector s:
X, = XH + XL,

where X!I and X[, are the total spending of region r on domestic and foreign products
from sector s, respectively. Finally, given the levels of spending X;s, gross output Y;s, and
transfers N, T, we use (0S.22) to solve for ¢, as:

Grs = Xrs — s (Z XYy + NrT) - Z Xk Y-

keS keS

0S.3 Numerical Algorithm for Equilibrium Computation

This section describes the algorithm that we use to compute equilibria with zero tariffs
in Section 4.3, in order to construct instrumental variables, as well as equilibria with-
out redistributive trade protection in Section 5. Given the multiplicative structure of the
model, it is convenient to work with ad-valorem tariffs {£3}. Formally, the equilibrium
conditions are those described above, except for the two equations (0S.20) and (OS.27) in
which specific tariffs enter explicitly, which we write as

1 v
Ty L L XX i K (05.29)
IERpreRy seS heHs, ih
X,F 1y X,F X,F
(pim) ¥ = ﬁ(w)” v e E(XE YT (0S.30)
1

The algorithm solves for the equilibrium conditional on arbitrary ad-valorem tariffs {3}

: X,F oM,F
as well as the calibrated values of {«s, &ks, Vs, Grs, Oras, 05, kaj, 0. 07 0. Nrs} and

{x,n,0, le'F , l[)M'F }. For the counterfactual with zero tariffs, we set ff‘g’ = 0. For the
counterfactual without redistributive trade protection, we set £/ = t}, /(1 — t;;,), where

1
t!, is described in equation (25) and t;, is the specific tariff in the initial equilibrium.!

1Since we have normalized import prices to one in the initial equilibrium and set ¢*f = 0, we note
that import prices in the counterfactual equilibrium without redistribution must satisfy p/, =1 —t;;, +t},.
Hence they do not vary across regions r, as already imposed in equations (OS.29) and (OS.30). Since the
ad-valorem tariff equivalent to the specific tariff t!, must also satisfy ., /pl., = £ /(14 1Y), we further
get 5V =t/ /(1 —t;,), as stated above.



0S.3.1 Solving for Domestic Demand

A key step in characterizing equilibrium outcomes is to solve for the domestic spending
{X,s} as a function of {p,s} and {PL}. This is a fixed point problem because spending
(non-linearly) affects tariff revenue, which in turn affects spending.

We begin by characterizing tariff revenue as a function of p,s and P% and X;s. From

the expressions in Section OS.1, we get that

lrsh [th]l o rsh’
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Thus,
X,F
3 ¢XP xF 79X Fs
b = [0 (1 )| TP (6, T (s :
[Prsh]
1+p%F
F XF (4 o avy] TpiFe (oF % I B
ersh [erh (1 + tih )] (ers ) 1—0o .
[ rsh]
Let us write
N
X 1+yp2to
sh
erSh Pirsh <[Pph]1 a) , (0S.32)
rs
X,F zavy | TroXFo L
where gy, = [0 (14 B) | TP (6, 10577, (05.33)
Slnce (Pih) = EiGRF 911;5}1 [pi?’h]l_a 4
1+l[JX’FL7
v XF . (14X F)(1-0)
Prsh - 1+¢ Z Pirsh . (0S.34)
iI€ERE
Thus,
Pirsh F
xF, =Tt xF (0S.35)
irsh — ZOERF Porsh rsh
F
Recall that X£, = % . So, by substituting P, into the expression above, we



get that
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Finally, Xf, = QTILP r]sl]ﬂ X;s implies that
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Thus, substituting (OS.39) into (0S.37), we obtain
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Combining (0S.35), (0S.34), (0S.39), and (0S.40), we can also write
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with
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Combining (0S.22) and (0S.43), we can solve for domestic expenditure {X,s} as the so-
lution to:
14X F .
Xrs— Y Y lrsar(Xae) T = R, (0S.45)
deRy keS
with

er = Crs + Z ('}’S“k + “sk) Yo,
keS
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where both {Y,;} and {Py} are only functions of {p,s} and {PL} via (0S.18) and (OS.7)—
(05.8).

0S.3.2 Algorithm

We use the following algorithm to solve for the competitive equilibrium of the model.

i. Compute parameters that are invariant to prices: @R from (0S.44), 7,5 from (0S.41),
Urs from (OS.38), @jys; from (OS.33), and &5 from (OS.25).

ii. We have an outer loop (indexed by a). Guess pl=Y using (0S.40):
X,F

Y
P = (EQS) e (08.47)

where we use a pre-determined choice of the sector-level demand shifter £0, =

X9 (P%)*~1 (which we take to be the value in some observed initial equilibrium).
iii. Given P“, we have a middle loop (indexed by b) that solves for p.

(a) We guess p=°.

10



(b) Given {PL*, pfgb}, compute the following vectors of region-sector variables
(with length |Rpy| - |S| and same ordering of sectors and regions for all vari-
ables).

i. Domestic region-sector price index Pg’”’b by substituting p?;b into (OS.8).
ii. Region-sector price index p%b by substituting Pfy" and P into (0S.7).
iii. Region-sector supply Y%’ by substituting p%’ and P%’ into (0S.18).
iv. Region-sector foreign demand DI by substituting pfgb into (0S.24).

v. Region-sector spending Xab using (OS.45). Here, we have an inner fixed-
problem algorithm (indexed by c):
O O sa,b — [0
A. Compute X = [Xrm; 51 and & = &5yl 5] xR+ 1) bY Plug-
ging Yf]éb and Pg;{b into (0S.46).

B. Guess that X*#0<=0 = ngo(é“'b)df(”'b 2 Given X%, compute

149X F

vabe — ~1,b a,b,c\ 1+pXFx $a,b
=0 Y G (Xd,k ) + X
deRykeS

_ vab,c va,b,c
Xerrps = X367 — X5 "

If max, ;| Xerr,s| < tol, then we set Xb = Xabc QOtherwise, we repeat
the step with

a,b,c+1 __ ~rabec X a,b,c va,b,c
er _er —X <er _er )

for x*X > 0 small enough. Note that, given our initial guess of X*?<=9,

this converges in a single step if X = 0.

vi. Region-sector domestic spending xHab by substituting piab paband X%
into (OS.14).

vii. Region-sector domestic demand pHab by substituting p?;b, X!Tab and pHAb
into (0S.14) and (0S.23).

viii. Region-sector excess supply:

a,b F,a,b H/arb
Yerr®b = Yo" — (Drs” + Dis™)
rs — *
YL

(©) If max, ¢f|Yerr®d

} < tol, then proceed to step (iv) by setting p; = pf;b. If not,

2d is a numerical parameter that can in principle be set to infinity. In practice, we set d = 5.

11



repeat (iii.b) with the updated guesses for prices:

Inpi*t = Inpl — x"Yerryy
for xI > 0 small enough. Intuitively, supply is larger than demand when

Yerr® > 0, s0 we reduce domestic prices in region r sector s until convergence.

iv. Given the demand shifter E% = X% (P%)*~!, we compute the error in the import
price index of each region-sector,

le,F
Perrys = |Pr1;'a — Ors (Egg) 1™ |,

If max,s{|Perr,s|} < tol, then stop. If not, repeat step (iii) with the updated guess

for prices:
le,F

Fa+1 __ Fa+1\ 1+¢9XF
Prs = Crs (Ers ) v “,

with
Efjl = E?s - XF(Ef’ls - Egs)

for & > 0 small enough.

v. Upon convergence, we compute X!, using (0S.32), (0S.36), and (0S.39), import
prices pj,;, using (OS.31), import quantity m;,;, = Xﬁsh/ Pirn, Tegion-sector value-
added W,s; and wages w;s = W,/ N, using (0OS.16), region-level consumption price
index PS¢ using (OS.21), and per-capita lump-sum transfers T = % YreRyse8 Irs
with T} given by (0S.43).

OS.4 Analytical Jacobian Matrices

0S.4.1 Jacobian Matrices with Respect to Imports

In this section, we derive analytical expressions for the derivatives of imports, wages,
consumption price indices, and country-specific terms-of-trade with respect to imports of
each country-product variety. We rely throughout on the assumption, already imposed
in our calibration, that foreign export supply curves are perfectly elastic: ** = 0. Com-
bined with our price normalization, this assumption implies that for every foreign coun-
try i € Rr, every region r € Ry, and every product i € H, the change in import prices
associated with a small change in specific tariffs dt;, is the same as the change associated

12



with an ad-valorem tariff dlog(1 + t3"), i.e.,
dlog pi, = dlog(1+ t3Y) = dty,. (0S.48)

For analytical convenience, we can thus start by deriving Jacobian matrices with respect

to dt;;, by computing derivatives with respect to dlog(1 + t3) instead, as we do below.

Domestic Prices and Expenditures. We first compute the derivatives of domestic prices
prs and expenditures X,; with respect to dlog(1 + ty ) that are common to all domes-
tic regions. Substituting (OS.18), (0S.24), and (OS.23) into the domestic market clearing
condition (OS.26) and differentiating implies

1 s D/ M,F XM H
—dlogpis — Y “dlog Py = == (1-1/¢MF ) dlogps + Y S'dlog XJ}.
Xs kes %s Yy deRy Yo

(0S.49)
Next, we substitute in for d log P, using the differentiated version of (OS.7) derived from
(0S.8)-(0S.10) and (0S.48),

xH Xk
dlogPy = Y Xikdlogpoﬁ Yo Y Sdlog(1+ 1Y), (0S.50)

0€ERY r heH ieRE rk

and we substitute for dlog X1 using the differentiated version of (OS.14) derived from
(0S.7) and (0S.50),

xE ] X7
dlog X/l = (1—0c)dlogprs+ Y [(0—1)— (x— 1)X—ds ﬁdlog pis  (OS51)
j€ERH ds ds

xE
+(x—=1) Y Y “hglog(1+ ) + dlog Xs.
heHsi€eRp Is
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In vector notation, letting dlog p = {dlogp;s}, dlog X = {dlog X;s}, and dlog(1+1t) =
{dlog(1+ t3V)}, this implies

Ehdlogp = Efdlog X + &] dlog(1+1) (0S.52)
1 DE, XH
p — M,F s 7S
=1y |—— (1—=1/pMF) 2 (1 —0) =
where [gp]rs,ok r=o0,s=k |:“s < /lP ) Y. ( 0') Y, ]
H F H
+leg Y o (1—0)_(1_,{)ﬁ Xojs s Xy

xH
[g);z]rs,dk = ]IS:k—rdS/
Yrs

F H i

Xs(h)s XirS(h)h —X d !
EF o = 2 Tirs g Y s o ) Sidsh
[ 1+t]75ﬂ as  Xps(n) o d€Ry A

with s(h) € S the sector to which product & belongs.
We now turn to the regional demand equation (OS.22). Substituting (OS.18), (OS.20),
and (0S.48) into (OS.22) and differentiating implies

dlog Xps = ¥ (st ;“sk) Yk (ldlog pi— Y “Xdlog Prg> (0S.53)
kes rs Xk tes Xk
'YsNr/N

_|_

) BEDBDIDY Xt glog(1+8) + b _XE dlog XLy, |
Xs 1_|_t?l;7 ih 1+t?h\/ idkh idkh

IERFAeRY k€S heH,,

Next, we substitute in for dlog P,; using (OS.50), and we substitute for dlog Xﬁikh us-
ing a differentiated version of (0S.42) derived from (OS.11), (0S.9)-(0S.10), (0S.27), and
(0S.50),

XF
dlog Xiyy, =(1—o)dlog(1+ ) + (0 —n) Y, 2% dlog(1+ ) (0S.54)
0€ERE “*dkh

X\ xF
T L (0-0- w3 ) S

veEH; 0ERE dk

XH
+(k—1) Z XLdkdlog prc +dlog Xk
reRy dk
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In vector notation, this implies

Exdlog X =€y dlogp + £ dlog(1 + 1), (08.55)
N,/N
where [SX]rs,dk =—Li—gs=k ik Xr Tk,
rs
Y,
[8X]rs ok =Lr=o (s + g/ ag) X_k
rs
Xor Yoo | vsNy/N xH
“ork sINy odk
- g (s + sp/ 0t +———(x—1 Ty =2k
er E;S‘ ’)/S ) ) er er ( )dGZ'RH Xdk

X} h)h Y,
(€5 rsin = — ;S() Y ag (1 + e/ o) 2

rs(h) {es Xrs
N vsNy /N (1+ (1 —0)t) Lacry Xids(h)h
Xrs 14857
F
¥sNy/N Xids(m)h
+ X—(‘T—U) Y. Tds(h)hxp4
rs dERy ds(h)h
H F
vsNy/N ( de(h) des( h)h
+—— 2 Taspy | (1 —1) = (x—1) ’
Xrs deRy s(h) de(h) ng(h)

tav

with Ty = Yier, 1957 +taV Xl ain and T = Yyeyy, Tarn Finally, we combine (OS.52) and
(OS.55) to compute the ]acoblan matrices of domestic prices and expenditures with re-
spect to tariffs

dlo B
dlog(lg ¢ N (& — ke ey ) (ehEen el +ely), (05.56)
_dlogX _ ox1(gx_dlogp X
dlog(1+1t) () (gﬁ dlog(1+1) T ) - (0S.57)

Imports, Wages, Consumer Prices, and Terms-of-Trade. We now use the Jacobian ma-
trices described in (0S.56) and (OS.57) in order to compute the Jacobian matrices of im-
ports, wages, consumer prices, and terms of trade with respect to tariffs.

We begin with imports. The quantity of imports of each product & € H from each
origini € Rr is equal to

Mip = Z irs( h/p”’h

reRy

Under our assumption that (% = 0, the Jacobian of imports is closely related to that of
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import expenditures derived in (OS.54). In vector notation, we have

dlogm  _, dlogp n  dlogX Lem
dlog(1+t) P dlog(1+t) " “Xdlog(1+t) =~

xXH
— Migp “*rds(h)
where [EM e = 1o (x —1) Y Midh Zrdsth),
P " deZRH Min Xs(n)

My
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Mip

[EXin ke = Lg=s(n)

X
_ Mirp h)h
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reRry Mih st(h)h
xH xE
M rs(h) jrs(h)v
+ Ls(n)= (1—=1)—(x—=1) ) :
W=L) re%H Min ( Xrs(n) st(h)

Next, we consider wages. Since value added has a constant share in gross output and
factors are immobile, d log w,s = dlog Y;s. Using this observation, differentiating (OS.18),
substituting for d log P, using (OS.50), we obtain in vector notation,

dlogw  _, dlogp L gv
dlog(1+t)  Pdlog(1+¢t) ¥
1 ags Xopt

where [gw]rs ok = Lymjsmp— —
p ! ! as DCS er

(s Kirs(h)
Xs er(h) .

[5{0+t]rs,ih = =

Next, we consider consumer price indices. Differentiating (OS.21) and substituting for

d log Py using (OS.50), we obtain in vector notation,

dlog P© _ opC dlogp L eFe
dlog(1+t) P dlog(1+1t) 1V
H

h p¢ _ ork
where [gp ]r,ok Yk X,
xF

pCy irs(h)h

[814_1—]1’,1}1 - ’Ys(h) er(h) .

Finally, we consider terms of trade. Under the assumption that % = 0, the change in
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any country i’s terms of trade is equal to

dToT; = — Z Z Z p%fxrihdlog pi\f}f.
s€eSheHsreRy

As there are no export taxes, d log pﬁ\fh’P = dlog pyin, and by (OS.1), dlog pip = d10g p,sp)-
In vector notation, this implies

dloT  _pr dlogp
dlog(1+t) 7 dlog(l+t)’
where [5,,TOT]i,rk =— ) P%Fxrih-
heH,

Finally, let dToT = Y ;cg, dToT; denote aggregate ToT effects. The expression above im-
plies
dToT 7 dlogp

dlog(1+1t) P'odlog(1+1t)’

where [5;OT]1,rk = — Z Z p,{\f;;lzxrih-
i€ERF heH,

From Tariff to Import Changes. The last step of our derivation is to convert the Jacobian
matrices above—which are derivatives with respect to tariff changes—into the Jacobian
matrices that enter our estimating equation—which are derivatives with respect to import
changes. We do so by multiplying each original Jacobian matrix by the inverse of the

Jacobian matrix of imports with respect to tariffs:

dlogw  dlogw [ dlogm
dlogm  dlog(1+t) |dlog(1+t)]
dlogP¢  dlogPC [ dlogm 171
dlogm — dlog(1+t) |dlog(1+1t)| ~

dToT  dToT [ dlogm | !
dlogm dlog(1+t) |dlog(1+¢t)|
dToT dToT [ dlogm 1°*

dlogm - dlog(1+1t) |dlog(1+1) |

0S.4.2 Jacobian Matrices with Respect to Foreign Tariffs

We now turn to the analytical expression for the derivative of wages with respect to for-

eign tariffs, which we use for the model-testing exercise in Section 3.5. As already dis-
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cussed in footnote 25, changes in foreign ad valorem tariffs, dlog(1 + tfh'av), are equiva-
lent to changes in foreign import demand shifters, d log Gi\fh’F = —dlog(1+ tiFh’aV) for all
r € Ry. We can therefore characterize Jacobian matrices with respect to foreign tariffs
by characterizing Jacobian matrices with respect to changes in foreign import demand
shifters that are uniform across domestic regions, as we do below. In line with our previ-
ous analysis, we maintain the assumption that foreign export supply curves are perfectly
elastic: pXF = 0.

Domestic Prices. We compute the derivative of domestic prices p,s with respect to for-
eign import demand shifters by expanding the domestic market clearing condition (OS.26)
and the regional demand equation (OS.22).

First, note that unlike domestic tariffs, foreign import demand shifters only affect the
regional demand equation (OS.22) indirectly through domestic prices p,s and expendi-

tures X,s. For such shocks, (OS.55) therefore simplifies into
Exdlog X = £\dlog p. (0S.58)

Second, we turn to the domestic market clearing condition, which foreign demand shifters
directly affect through Home exports. This leads us to a modified version of the differen-
tiated domestic market clearing condition in (OS.49),

1 « prt ot 1
—dlogpss — Y dlogPy = Y Y ribdrih (1 — W) d10g pys (0S.59)
s kes &s iR hen,  Yrs P
M,F _M,F H
’ : 1 X
+ Z Z p”hyq”h MFdlogGﬁ\fh’F—F Z —rdsdlogXﬁ,Ils.
iERE heH,s s P deRy '8

Next, we substitute for d log P, using (OS.50) and for d log ng using (OS.51) (while set-
ting dlog(1 +t) = 0, since domestic tariffs are held fixed). In vector notation, this implies

Efdlogp = Ebdlog X + &, dlog oM,

p gpr X g oM, g
pME M

where [ggM,F]rs,ihE s(h):sl/l/JM’F rih Yrik )

Y?"S
with dlog OMF = ! dloe #™F |\ Note that without risk of confusion, we omit the region
g g ih &

index r from the vector of foreign import demand shifters as a short-hand for d log O%F =
dlog 62F forall r € Ry

Finally, we combine (0S.58) and (0S.59) to compute the Jacobian matrix d log p/d log 0M-F
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dlo _ -1
d log%f = (&8 - €4(EDTEY)  Epur (0S.60)

Wages. We now use the Jacobian matrices of domestic prices with respect to foreign
import demand shifters described in (OS.60) in order to compute the Jacobian of wages.

Conveniently, foreign import demand shifters only affect wages through domestic prices,

leading to
dlogw ., dlogp

dlog OMF — 7P dlog oMF"
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