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1 Introduction

This technical Appendix presents the detailed steps of the analysis. The
models are analyzed in the following order:

e Model with Intra-Periphery trade and prices set in the producer’s cur-
rency

e Model with Intra-Periphery trade and prices set in the consumer’s cur-
rency

e Model without Intra-Periphery trade and prices set in the producer’s
currency

e Model without Intra-Periphery trade and prices set in the consumer’s
currency

2 A model with Intra-Periphery trade and
prices set in the producer’s currency

2.1 Consumer problem

The world is populated by households (consumer-producer units) defined
over a continuum of unit mass. Households on the interval [0,7,47vp) live
in country A, households on the interval [y,vp,vp) live in country B and
households on the interval [yp, 1] live in country C, so that the population
sizes of country A, B and C' are equal to y47vp, (1 —74)7p and 1 — vp
respectively. Each household is assumed to be the sole producer of a brand
which is an imperfect substitute to all other available brands. Technology is
such that one unit of household labor produces one unit of output.

The objective of household x, living in country j at time ¢, is defined as:

(2, 5.1) Zﬁ {mcm 7) = 5 (Y (@) +xIn <—Mg+(°@)>}

Inside the curly bracket, the first term is the utility from consumption, where
C7 () is a consumption basket to be defined below; the second term is the
disutility from labor effort, where Y7 (z) is the output of the brand produced
by household z; the third term is utility from liquidity services, where M7 (x)
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denotes holdings of country j currency, and P’ is the consumer price index
in country j. The discount rate is denoted 3, and the other Greek letters
denote positive constants.

2.1.1 Consumption allocation

The consumption basket of household z living in country j is defined as the
following CES index:

01 = b (ch@) ™ + -2 (et ) ™|

where p is the elasticity of substitution between the types of goods produced
in the Center and the Periphery (computers and textiles). In turn, the basket
of goods produced in the Periphery is defined as:

Cho) = [ (@) T + (1= w)* (G ) |

where 1) is the elasticity of substitution between the types of goods produced
in the Periphery countries (shirts and sweaters). '

The sub-indexes across the brands produced in each country, C% (),
C% (z) and CL (x) are given as:

Ch(x) = -(VA’YP)% /OVMP (C’i1 (Z’x))sz
Chl@) = -((1_7A)7P>%/~::p (Ch (= x))%dzlﬁ
Cbia) = |- /;, (Ch(22) T dz] o

where C’,Z (z,x): consumption by household z in country j of the good pro-
duced by household z in country k. The allocation of consumption across
the various brands, given the aggregate consumption level C7 (z), is derived
using the usual approach. We can then write:

i (N1 TP [P
i = (28] ][] o
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where P,z (z) is the price in country j of the good produced by household =
in country k. The utility based price indexes are:

1

T
R e W( )19 ]
Fe = —1 17p /1 ]

P = VA(PA) " (1—7A)( i) }
P e () 0 ()]

2.1.2 Demand for brand z

The demand for the brand produced by household z is obtained by inte-
grating the demands presented above across all households worldwide. For
brevity, we focus on the demand faced by a household living in country A,
the expressions being similar for a household living in country B or C:

A(r =0 rpAT—Y [ pA1—P
o - [ ) [ o

B (y B—% B
(5] (][] oo

})Cf T —0 })C’ - }DC' —-P
+|—4 (C ) _% _I(D; (1—vp)C°
Py Ps P
where the per-capita consumptions are: C4 = —L— (7477 C4 (q)dq, CP =

WAWP

e CB(q)dg, CC = ﬁfjp C%(q)dg. The sales revenue for

1
(I=v4)vp “7a7P
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household x living in country A is denoted as SR* (x) and is given by:

-0 -y —p
sri) = pi) | ZHE) ] 1] aset

P} PA| | PA
EY g [PR@)] PR (PR 5
+opla () [P—}f PE| | PE (1 =74)7pC
PS¢ (x)]7° [P [PST*
A pC A A P C
+E7 Py (:E)l PC ] P—Ig PC (I=7p)C

where E7 is the exchange rate for the currency of country j vis-a-vis the
Center currency. Note that if the law of one price holds (P (z) = P4 () -
EBJ/EA PY () = P4 (x) /E?), we can write:

B PA(@ —6 pA - Pjé —p .
o = |5 |F] [F] e
SRA(z) = P{(z)Y*(z)

where C% = v ,vpC4 + (1 —v,4) 7pCB + (1 — vp) CC.

2.1.3 Intertemporal optimization

Household z living in country j holds domestic currency, M’ (), and a nom-
inal bond denominated in the Center’s currency, B’ (z). The bond is in
zero-net supply worldwide; its nominal yield at time ¢ is denoted 7;. The
household budget constraint is therefore:

EIBl,(x) M (z)

= 5 0 (@)

t t

g EE@ ML) SR T @)
P P P P

where and 77 (z) is a lump sum tax denominated in country j’s currency.
The equilibrium conditions are summarized by the following Euler and
money demand equations:

Cly (2) N
-7 1+ —_t
Ct] (:1;‘) ﬁ( Zt+1) Ptgrl



Mj (v) (1 +d41) Eg+1

o TS - E
If prices are flexible, the equilibrium markups are given by
P!, (x) Ok ;
J5t _ J J
L = e @)Y (@)

while, when prices are sticky, goods supply adjusts to meet changes in de-
mand.

2.2 Current account

In equilibrium, all households in a country are identical. We can then drop
the z index and interpret the equations in our model as per-capita relations.
We abstract from government spending and consider that the seignorage
revenue is repaid to the households in a lump-sum transfer. We can then
write the following expression for the current account of country j, in per
capita terms: o o '
) RJ ] RJ y)

BB +C) = (1+14) BB St

P r o F

The bond being is zero net supply worldwide, we write:

VpyaB +9p (L —74) BP + (1 —vp) B =vpBY + (1 —7p) B =0

2.3 Symmetric steady state and log linearization

We start by writing the solution of the model in a symmetric steady state
where all bond holdings are set to zero: B4 = BB = B” = B¢ = 0. All
households worldwide are identical in such a steady state. Each household
consumes and produces an amount C. The real interest rate is equal to the
discount rate (5 (14 i) = 1) and we write:

We solve the model in terms of log-linear approximations around the sym-
metric steady state. We, denote by X the level of a variable in the initial



equilibrium and by X the new level of the variable. Lowercase letters denote
log-linear approximations:

X=X,

Ny

We denote long-run variables with upperbars, to distinguish them from short-
run variables. For example, c? and ¢? are the percentage deviations from the
initial steady state for the per capita consumption in country B in the short
and the long run respectively. Throughout the paper, we define Periphery-
wide and worldwide variables as follows:

X

e = oyt (-4

w:

(1)

B
vpat + (1 —yp)a® (2)

The model is solved in for the worldwide effects, and the Center-Periphery,

as well as the Intra-Periphery, differences. The solutions for %, ¥ — 2 and

24 — 2P then allow us to compute the country-specific solution as:

ZL‘C = ¥ _ Yp (CEP o CEC)
e’ = 2+ (1—p) (a:P — a:C)
et = 2P+ (1—7,) (a:A—mB)
8 = 2 -, (ZEA—ZEB)
The initial asset holdings being equal to zero, we define: v/ = B7/ (POC C[)).

We consider that the economy is initially at the symmetric steady state, and

analyze the impact of permanent monetary shock in the periphery countries
(m4 and mP).

2.4 The long run
From the money demands and the markups we write:
P
p—p = d+¢
for j = A, B, C. From the definitions of the price indexes, we can write:
Pp = aPa+(1=74) P
P VpPp + (1 —vp) P
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The output demands imply:
g* = —v(ph—pp) +9", 5% = ¢ (5 - PR) + 9"
g" = (o )+ g = —p (06 - 0) +
The sales revenue and current accounts lead to:

1-p

1— 8-
1— 8-
0:.7#W—§+ﬁ—f+f

0 = vavpb® +757pb" +7cb° = ypb" + b

2.4.1 Center-Periphery

We start by computing the results in terms of Center-Periphery differences.
The markup equations, output demand and current account are written as:

F-38)- (7 ) = (=) + (7 )
(5" =5°) = —n(P5- Pﬁg)
@) = S ) 6 )
)

As the law of one price holds, we write:

S +e =ph, p¢ +e" =p°

(pp—p2-2") = (=) + (5" —5°)
(#"-5°) = —p(pp—05—7")
(EP_EC) _ 1-p " +(—P_—C_—P P _-C
= T8 1-4, Pp —Pc e)+(y y)



which allows us to derive the long run solution as:

20 B 1—=9p
11—-p5 b°
P _ -C _ P
Pp—Pc—€ = —0—
rre 20 B 1—7p
gp_gc —_ _lﬂ b*
2 B 1=9p

The worldwide effects can be computed as:

¢ =7g"=0

2.4.2 Intra-Periphery

The Intra-Periphery differences can be computed following similar steps as
above. This leads to:

A5 _ 1+tvl-pot-0bF

CTY T T T 14,
11-p8b04—0"

_A -B —A =B\ _ _*
pA_pB_(e _e) - 2¢ ﬁ ]-_’YA
g B = C11-6b" =0
2 0 11—,

2.5 The short run

In the short run, prices are set in the producer currency. We can then write:

pp = (1=74) (GA - GB)

pp = —ya(e* =€)

pp = Yaet+(1—ya) e’ =e
p* = e (=74 (e —e”) + (1 —vp) et = e —vpe
= —vpra(e? —€®) + (1 —yp)e® =¥ —ype”

" = —ype”

P
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From the Euler equations and the money demands, we write:
& —cd = Bdi+p° —p°

m—p = cj—i—lfﬁ(ej—éj—ﬁdi)

from which we see that for any pair of countries j and k:

cj—ck = éj—ék

N

el —e el —e

As the purchasing power parity holds at all horizons, the consumption gaps
immediately reach their long run values and there is no exchange rate under-
or over shooting (the later result uses the long run money demands).

The output demands imply:

v = w1 —ya) (f = eB) "y = s (et =) "

P C

y" o= p(l—rp) el +c" Y = —pype” + ¢

The sales revenue and current account equations lead to:
W+t = —(eA—vpeP)erA
WP+ cP = —(eB—fyPeP)—iryB
bW = ypel +9°

2.5.1 Center-Periphery

We start with the solution in terms of Center-Periphery differences. From the
money demands, the output demands and the current accounts, we obtain:

(fnp - mc) —ef = -
yP _ yC _ peP
7P
1b7 +ef - = —6P+(yP—yC)
— 7P

Combining these expressions with the long run solution, we can establish:

p_ o _ Pl A=F)+p) (- mC)
p 14+08+p(1-0)
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P 11-8+p(1+8
pl+B+p(1—0

)
)
g — ¢ = 1-f+p 14‘5)(
y (m

o~

P

\/

1+ﬁ+p 1— B)

P

\/

1—p 1+ﬁ+p 1—

The worldwide effects can be computed as:

2.5.2 Intra-Periphery
Following similar steps as for the Center-Periphery dimension, we establish:
-1 (1-— 1
_A __B Y ( 6)( +¢) (mA_mB)

Y 1+6+(1-0)y
A _ B 11—ﬁ+¢(1+5)( mB)

C T T UTEBr(-p)¢

A . 1—5+¢1+5) A
vyt = 1+ﬁ+ 1— ( )
1—9,4 1+ﬁ+ 1— B)

2.6 Overall effect

We define the overall effect (net present value, indexed by npv) as z,,, =
T+ %f The Center-Periphery effects are:

P c p—1 L+p -P __C
Copv — Copw = m—=m
e p 1+ﬂ+p(1—ﬁ)( )
1+p _ _
P c P c
Ynpw = Ynpu 1+B84+p(1-7) ( )
The worldwide effects are:
C%p’u = y:LUpv =m"
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The Intra-Periphery effects are:

C —C =
npv npv ¢ 1+ﬂ+(1_

A B _ 1+
ynpv_ynpv - 1+B+(1_/6)w(

A g v-1 1+9 ﬁ>¢(mA_mB)

mA — mB)

2.7 Welfare
Omitting the direct impact of real balances, the welfare in country j is:

W= 0Ly

J
npv ynpv
0

Using our results, the Center-Periphery welfare difference is:

UP — UC = pp;eg (yvljpv - ygpv)

The worldwide welfare is computed as:

1
u’ = -m¥

6
And the Intra-Periphery welfare difference is given by:

UA — UB = % (y;?pv - yfp’u)

2.8 Depreciation and possible responses

We now consider the consequences of a depreciation of the currency of A.
There is no policy response in the center (¢ = 0), and country B is faced
with three possible reactions:

e - absence of policy reaction (MST) (m® = 0),
e - pegging of the exchange rate vis a vis the center (PEG) (e? = 0),

e - devaluation to maintain its market share in the center (DEV) (ef =
A
e?).
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2.8.1 Exchange rates and money

As the center does not react, we have: m¢ = 0, m* = ypm? = ypy m* +
vp (1 —~,4)mP. The exchange rates are written as:

e’ = yaet +(1—7,) e’ =T(p) (VAmA +(1=74) mB)
eA B eB _ H(w) (mA . mB)

C11-B+z(1+5)
S xl+B+x(1-0)

Under the MST regime (m? = 0), we can show that:

I1 (x) >0, (p) > IL(4) & p < 4

mA > 0

et = [yall(p)+ (1 —y) @) m* >0
e’ = [[(p) = ()] yam” >0

ed > &P

Country B experiences a devaluation that is smaller than for country A.
Under the PEG regime (e = 0), remembering that IT (p) — II () > 0:

mt > 0
B [T (p) —11(¥) A
T TE@) + 0 i) A
mP = Yall (¥) mA > 0
Yall () + (1 = 74) L (p)
A — 11 (p) IT (4) mA < 1 (p) m™

Yall (¥) + (1 —y4) 1L (p)

Country B has to contract its money supply. This contraction is however
insufficient to offset the expansion in country A, and there is a Periphery
wide monetary expansion. Under the DEV regime (e = e4):

m? = m*>0

_A p_11-B4+pA+p) 4 — A
‘ T o1 Bte-p) " =H)m

and both countries experience the same devaluation as B’s policy follows A’s.
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2.8.2 Current accounts

We use:
l_)P _ 7P __7C _ 2ﬁ<p_1) =P
L S
VAo o, g 281 4 g
i, - e ao g ()

We can clearly see that the periphery experiences a current account surplus
as long as p > 1 (the Marshall-Lerner-Robinson condition). In the short run,
a country accumulates assets (or borrows), and consumes (or repays) the
interest in the long run. A positive current account corresponds to a positive
trade balance in the short run, and a negative trade balance in the long run
(expressed in domestic currency).

Under the MST regime, we have:

o' 2B(p—1)
l—vp 14+B+p(1-p)

The current account effect is more beneficial for country A than for country
B. Under the PEG regime:

b __28(p—1) IT(¢))
L—vp 1+8+p(1=08)v4l(®) + (1 —74) U (p)

b” and b* — bP are larger than in the MST regime. Under the DEV regime:

bP B 26(p—1) A JA _ B
I—qp 148+p0-p) " " =

A T =B > 0

A T =B > 0

2.8.3 Welfare

We recall the results for the worldwide and difference welfare:

UP — UC = pp;ge (y'rILDp’U - ygpv)
UA - UB = ? (y'rlepv - yfpv)
u? = %’YPmP
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Along with the overall output results:

1+p _
P C P
— = m
ynpv ynpv 1 /8 ,0(1 /8)
1+ _ _
A B A B
— = m-—m
Yrpo = Iy 1+6+(1—ﬂ)¢( )

In all regimes, we can write (recalling p < 6):

1 p—10 1+p 1 _
u’ = —|1- m" >0
9[ p 118+p(1-p) "
P 0—p

<1

W’ < 0eqp< -
p(1+ﬂ}—+g)+9—p

The periphery is adversely affected if it is small and there is little center-
periphery substitutability. Focusing on the welfare of country B, we write:

ub = uP—VA(uA—uB)

= w4+ (1—-7p) (up—uc) — Y4 (uA—uB)
P _ p—10 1+p - P

v —0 14 _4 -3

A6 1+ﬂ+(1—ﬁ)¢(m —m")

- % (wam® + Wpm®)

where:

p—10 1+p
v = { v St
Y —0 1+
Y 1+ﬁ+<1—ﬁ>w}“
Up = {(1_%4) [’YP"‘(l_VP)ppel_i_ﬁi—;é)l_ﬁ)]
= Y —0 141 }
Yy 148+ (1-B)Y

14



Therefore, country B prefers an expansionary monetary stance (i.e. DEV
over PEG) if U > 0:

p—0 1+p w—0 1+

p 1+8+p(1-p) (1=74)+74 ) 1+ﬁ+<1—ﬁ)w>0

vp+ (1 —7p)

3 A model with Intra-Periphery trade and
prices set in the buyer’s currency

3.1 Consumer problem

The dynamic model can also be solved for the case where prices are set in
the buyer’s currency, instead of the seller’s currency. Because of deviations
from the law of one price, the purchasing power parity does not hold in the
short run. Recalling that all households are identical within a country, the
Euler and money demand equations are now given by:

i B
Cy Pl E

%;j Y (1+i1) Bl
P

= B (1 +it11)

"(1+ip) Bl — E}

3.2 Consumption and exchange rate dynamics

Log linear approximations of the Euler, the short run money demand and
the long run money demand are given by (recalling that the consumer price
indexes are preset in the short run):

d—d = Bdi+ (& —¢)-p

b (ej — e - ﬂdz’)

=7 ;
m CH_l—ﬁ

m—p = &

We can undertake some algebra on these equations to show that across any
pair of countries (recalling that the law of one price holds in the long run):

F-2) = ()= -

ed—eb = & —¢é"

15



The absence of exchange rate under- or overshooting remains valid. This
result is a consequence of our assumption of a logarithmic utility for real
balances.

3.3 General solution

As prices are flexible in the long run, the long run effects, as functions of
BP BA_GP i . : - :
i and T, are identical to the case where prices are set in the producer’s
currency and the law of one price holds. Of course, the finding that there

are no worldwide long run effects is still valid: ¢¥ = g* = 0.
As there are no relative price effects, the short run output effect exactly
reflects the worldwide effect in all countries:

w

y =y’ =m" V)
The short run current account can be written as:

et = srA:cw+(1—7A)7P(eA—eB)+(1—7P)6A

bP + P = srB:c“’—yAfyP(eA—eB)+(1—7P)eB
bWt = % =c" —qpe?
We start with the Center-Periphery difference. From the current accounts

we establish that: ]

1 —7p
Combining this result with the long run results, we see that b = 0 and there
are no long run effects: & — @ = ph — p4 — ef =y — y© = 0 given our
assumption of logarithmic preferences. As there are no worldwide long run
effects, neither the center nor the periphery experience any real effect beyond
the short run. The short run effects are then given by:

BP:—(EP—EC)

P O — P — P _7C

and the worldwide effects are given by: ¢ = y* = m".
Similarly, there are no long run effects on the intra-Periphery differences:
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Combining this with the long run results implies that: % e
P4 — DB — (eA —eB) = y4 — 4B = 0. The only real effects are therefore
limited to the short run:

A_B oA _B_7A_ 5B

3.4 Policy response of country B

From our results, we can see that:

B -~ B = C

e =mP —m¢ =mP

The MST and PEG regime are therefore identical in this model.

3.5 Welfare

The consumption in country B is equal to its nominal balances:

P =mbP

It is then straightforward to compute the welfare result for country B as:

-1
u? =mP — ——m

6

The devaluation by country A rises the effort of country B’s households,
whose consumption isn’t affected. Country B has an incentive to abandon
its peg to the center, as it gets the entire benefit in terms of consumption,
whereas the effort is shared worldwide.

4 A model without Intra-Periphery trade and
prices set in the producer’s currency

This section analyzes a variant model with no Intra-Periphery trade, and
prices set in the producer’s currency.

4.1 Consumer problem

The consumption baskets are now different in the Periphery countries. We
examine the consumption baskets in all countries.
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4.1.1 Center’s consumption
In the Center, the consumption basket is unchanged:

p=1

) = [ﬁs (CE @)™ +(1 -} (CE (@)

cfe) = R (C5@)T +0-mt (5 @) 7|
5@ = e [ (05 ) T ae]
5@ = |- [ (c5 <z,x>)9*°ldz]ﬁ
8w = |-t [ ()T e

(PS ()] [PS]7 [PE]
CS (z,2) = ?95{ P—% Ba| C°(@)
(PS () [PSTV[PE]”
C§ (z,2) = ?Dg P—g Bc| €@
(PS ()] [PS]"
C _ C C C
Ce(z,z) = TP | ﬁ C% (x)
where:
PC [ 1 /’YA’YP (PC( ))1—9d ‘|1L
4 L YAYPp /O 4
- 1
1 Yp 1-0 1-6
P = |——M— PS (2 dz]
B _(1 - 7A) Yp Jvavp ( b ( ))
- 1
1 1 1-9 1-9
pPS = / PS () d-
& = i3, (P )
- 1
1-¢ 1—p| 7=
PE = [ (PS) "+ = (PS) ]
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P = {’YP (Pzg)lip*‘ (1—7p) (Pg)lp]ﬁ

4.1.2 Country A’s consumption

A household x in country A consumes domestic goods and imports from the
Center:

—L_
-1

F
-
| I

©

ciw) = [ [ (cha) i

caw = [ast [ ()P el

C4 (z) replaces C4 (z), with the same weight. We keep the weight, because
consumers value Center and Periphery goods in the same way in all countries.
The only specificity is that in country A (and symmetrically in country B).
periphery goods are entirely made of domestic goods (in other words, there is
a complete home bias within Periphery goods, or equivalently the consumer
in country A regards Periphery goods as non-traded).

The consumption allocation is given by are:

Ch(sn) = — [Pf <Z>] ’ [P—A] o)

YA Pﬁl pPA
PA(:)] 7 [PA] "
A _ C C A
cten) = |2 1] et
where:
1 YAV P 1-6 1+
) - / P4 (2 dz]
4 LYA7p /0 ( 2 >)
1 1 1-6 =
PA = / PA (2 dz]
¢ 1— ’7P p ( ¢ ( ))
1— 1 1-p
Pt = ’YP(Pf) p+(1_7P)(Pé4) p}




4.1.3 Country B’s consumption

The consumption basket of household x in country B is given by:

L
p—1 gl] -1

0*(@)= |1 (CE @) +(1-p} (B @)

Cp(x) = [<<1_7A)7P)_%/7P (CE(z,a:))%ldz]“

c8e) = |a=mmt [ ()T @]

The consumption allocation is are:

OB (21) — 1_1%1 [Pi}}igz) -0 li—?z]pcB (z)
2o = [ [ e
where:
pE — _—(1_1 /”’ (PBB(Z))l_edz]ﬂ
(X =74)7p Jrave 1
Fe = _1—17p /vi (P2 (Z))lgdzlﬂ
P = i (PE) (- (PE) ]

4.2 QOutput and sales revenue

The worldwide demand faced by household z in each country is written as:

-y’ —
TG e R

YA(z) = [ P

B

PA
re
Pg

—p

Pg

o (1—vp)C°
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V() = Pig)]g | e
V() = [Pépém) eli—i]_vavpCA
PN ] 0
The sales revenues are:
SR'(z) = Pi(x) [P ?}i;x)] ) [i—ﬂ e
] ) I L i Y
SRB(z) = PB(2) [P;(B)} O[P_ﬂ_pwoB
+EBPS (2 l ] ]ch PC _p(l—vp) ce
SRY (z) = PCEA lpcl_pVA’YPC
PCEé) Pim(g ] 3 (1—%)%03
e | B () - mee

Note that when the law of one price holds:

A(p)]7° AP [ pC1~
o =[] {[R] e [
B ()17 B1~P cl1 =¥ [ pc—r
e R ] ] oo
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SR (z) = Pi(z)Y"(2)
SRP (z) = PF(2)Y?(2)
SRC(z) = PS(2)Y° ()

4.3 Optimization

The Euler equations are similar as before (recalling that all households are
identical within a country):

J
Cin

Cy

J J
Ei B
J J
Pl B

= B (1 +it11)

Note that it isn’t necessarily true that P/ = E7P¢, because the Center price
index includes goods from the other periphery country. The money demands
are:

M — \Ci (1 +d41) Eg+1
i t . i i
P} (1 + 1) By — EY
The optimal markups and current accounts are:
B

t o _ ijj
Pt] 9_1 t+tt

E/B SR

E B!
t ~t+1 . + -
P; P;

ljtj

+0 = (1+14)

In the symmetric steady state where: B4 = B® = BP = B¢ = (), everyone
in the world produces and consumes Cy given by: Cy = ,/99;1.

4.4 The long run

We take log linear approximations of the main equations of the model. From
the money demands, the markup and the current accounts we write

m—p = &
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B9 = d+y
: 1—-06-. . . .
d = ﬁﬂbj—l—y]+p§-—pj

The output demands are now given by:

7' = (et + (L=7p) %) — o (1 =) (PS5 - 15)
—p|ye (74— 5*) + (1= vp) (5% - 7))

7> = (vpe” + (1= 7p) %) =9 (1= 7p) (P5 — PF)
= [re (v =27) + (1 =7p) (2 = %)

© = @ —plrare (P —0") + (=7 vp (P& —07) + (1 —vp) (PG -
gy = vyt (=) "

= & —plyp (vaph + (1 =72 P8 —0") + (1 = vp) (5 — 5°)]
Therefore:
7" =5 = —plve (va (PA—08) + (1= (9B - 8)) + (1 —7p) (95 —
7' —5" = v (" =) = pve (P4 - ) — (P — 1))

— (1—p) (5 — P5)
4.4.1 Center-Periphery
We define the following prices:

Ph = yabh+ (1—74)Pn
P’ = (1=, 0"

As the law of one price holds for any trade flow, we can write:

Pp = vaba+(1—74)P5 =pp — &
o= &P C

Therefore, the purchasing power parity holds between the Center and the

Periphery. The relative output demand is then:

ﬂP—QCZ—p(ﬁg—ﬁg—EP)
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Which we combine with the markup and current account equations:

pp—pa—e = (=) + (" -9
(" —¢%) = %1EP7P+(§P—QC)+Z35—Z3§—

From these equations, we derive:

éP

PO l+pl—p "
20 B 1—=17p
P
Pp—po—¢ = ;ﬂ :
p B 1—=7p
o 11-p5 b
Y Y 2 B 1-=9p

The worldwide effects are:
c=y"=0

The absence of Intra-Periphery trade therefore has no implication on the
worldwide variables and the Center-Periphery differences.

4.4.2 Intra-Periphery

There is no direct law of one price between the two Periphery countries. Note
however that:

p6 = po+et=p" =pph+ (11— 7p) (BS

_l’_
P8 = P9+ =" =vpph+ (1—7p )(p*’+

= (ph—-08) - (7" =) = 1 =) (P4 — P5) -

Furthermore:

] \

)
’)
7))

Cc_ A _A C_ -B _B
Pa=Ps—€ ,Ppp=pPp—E€

c _ -C _ _A ___B
= Pa —Pp = (pA pB) ( —€ )
We now take the markup, output demands and current account equations to
write:

(pi-p5) = (" =7") = (=) + (7" - 7")



— 3pA —_pF
At = B (=) + (A - ) - (7" )
7= = e (& =) — e (P4 - p5) — (7 - 77))

— (1—7p) ((p4 - 18) — (¢* = &”))

A -B 14+ (@ +pyp) 1—B04=0"
ct—c’ =
2[p+(p—1)vp] B 1—7,
a L 1 147 1—-38b4—0bvF
A -BY _(sA _ B\ _ P
(pA pB) (6 6) L—p2p+(p—=1)vp] B 1—=7,
4 g 11800
s 2 B 1-=74

Note that the purchasing power parity does not hold across the two Periphery
countries:

(=)= =) = e [l04-08) - (o)
__r L+9p 1— b -
L=vp2[p+(p=1)vp] B 1—74

The country with the largest current account surplus experiences a real appre-
ciation of its currency in the long run, vis-a-vis the other Periphery country.

4.5 The short run

We start be linearizing the Euler equations as:
-t = (éA — eA) — (ﬁA —pA) + Bdi
B —cP = (éB—eB) — (ﬁB—pB)+ﬂdi
&€= = —(p°—p°) + Bdi

Turning to the short and long run money demands, we have:

mA—pt = A - %ﬁdi — % (éA — eA)
mP —pP = cB——lfﬁﬁdi——lfﬁ(EB—eB)
m¢ —p¢ = & ——L—3di

=0
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A pA = e, =B mC — ¢ =¢°
m- —p =c b—p? - P

Prices being set in the producer S currency, we write:

pA = (1—7P>€Aap32(1—7P>€B
pP = (1_’YP)€P

pc = —’YPQP

4.5.1 Center-Periphery

We start with the Center-Periphery dimension. Recall that: p” = & 4 p¢,

and we can show that: p” = ef 4+ p“: the purchasing power parity holds
between the Center and the Periphery. The Euler equations therefore imply:

- =" -

We can show that there is no overshooting of the exchange rate

yP —4C = pef
P
1371) _ _(EP_C£)+yP_yC_6P
(mp—mc)—ep = ¢ —¢°

We can derive the solution as:
. -1 (A-08)0+p) [ p _
e’ - = p mP —mC
p 1+6+pﬂ—ﬁ)( )
P 11—ﬂ+ﬂ(1+5>( mc)

pl+pB+p(1-p)
1-0+ 1—|—ﬂ
yP — o = p ( P _ )
1+ﬂ+p1—
- - (mF )
1—7p 1—|—ﬁ+p1—
The worldwide solution is:
Cw:yw:

The worldwide results, along with the Center-Periphery dimension, are un-
affected by the absence of Intra-Periphery trade.
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4.5.2 Intra-Periphery

The Euler and money demands imply:

(EA i EB) i (CA i CB) _ (éA i éB) . (eA . eB) i (ﬁA _ﬁB) + (pA _pB)
(mh =) = (") = (=) = (e ) - (¢4 )
(mt = m®) = (5 = 5%) = (=)

Combining these equations, we show that there is no exchange-rate over-

shooting:

oA _ B _ A _GB

Furthermore: p?* — pP? = (1 — vp) (eA — eB). Recall from the long run that:

p* =" =p (P4 —P5) + (1 —7p) (" — &)
Plugging these results in the Euler equations, we derive:
(" —e®) = (" = ") = —vp (Ph — PB)
The output demand, current account are written as:

yd—yB = ’yP(CA—CB)+(¢+p7P)(1_7P> (GA_GB)

A—cF = —BA_BP+(yA—yB)—(1—7 )(eA—eB)
L =74 "

From the long run results, we write:

(¢t =¢") = (" =) +p (01— D)
_ 1 149p+(1—7yp) [0+ (p—1)7yp]1 =B = D"
L—7p 2[+ (p—1)7p] B1=7,
+7p(eA—eB)

After some algebra, this implies:

A B 1 .

Y+ (p—-1)p

28vp [+ (p—D)ypl+ W +pyp—1)Q0A -0 (mA_mB)
204+ Q(1—p)
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A_ B _ 1 25[¢+(P—1)7P]+Q(1—ﬁ)(mA_mB)

o v+ (p=1)7p 26+ Q(1-p)
oA =07 28(1L—p) [+ (p=1D)yp) =1 (mA_mB)
1—vy, 28+Q(1-p)

Q=1+7vp+1—=7p) W+ (p=1)7p) >0

Assuming ¢ + (p — 1) yp > 0, which is reasonable.
We can see that the purchasing power parity does not hold at the Intra-
Periphery level:

(=)= (o s7) = (=)

A relative expansion by country A (m? —m? > 0) results in a nominal and
real depreciation of its currency vis-a-vis country B. If the parameters are
such that the current account effect is stronger for A (b4 — b¥ > 0), the real
depreciation remains in the long run.

4.6 Welfare

The worldwide and Center-Periphery welfares are the same with or without
Intra-Periphery trade:

lmw
0

p_c _ p—0 L+p _P_ _C
CTET T 1+6+p(1—6)(m )

Setting m® = 0 we see:

0—p
p(l—i—ﬁi—;g)—i—ﬁ—p

u’ < 0&yp < <1

Turning to the Intra-Periphery dimensions, we can show that:

1 Q
ut —uP = :

YV+(p—1)7p28+Q2(1-0)

v+ (p—1)yp—=0(1—=vp) 4 _p
(p )79 ( 7)(m_m)
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B

Therefore, focusing on the effect of m? on u?, we write:
—0 1+p
uf = { 1-— l +(1— 4 ]
( Ya) |7p + ( Tp) p 1+B8+p(l—B)
+7¢HWP—DVP—HH—VM Q }@f
Y Ut l-Dye 28+00-p)f 0

which we can compare with the corresponding equation in the case with
Intra-Periphery trade:

B p—0 L+p

U = I—v4) [vpt+ (A —7 ]

{1 =
P —0 1+ mB
74 =

v 1+p+(1-B)d) 6
For comparison, focus on the case where p = 1. The equation with no Intra-

Periphery trade becomes:

B p—0 1+p
R (R R A e e
+7A¢—9(1—7p) l+yp+ (1 =7p)¥ }m_B
W 20+ [1+9p+ (L —7p)¢](1=05)) 0
There is more incentive to devalue without Intra-Periphery trade if:
1+9p+ (1 —7p) ¥ 141
R T S EO [T A ey E T

Which is a complex expression. Note however that if v = 0, it can be
rewritten as:

which is true. If ¢ = 0, it becomes:
" l+yp+ (1 —7p)b

26+ [1+vp+ (1 —7p)0](1-5)

which is true. If ¥ — oo, converges to:
1 1
-6 1-5

Therefore, the incentive to devalue is always stronger in the absence of Intra-
Periphery trade (a numerical analysis with p # 1 confirms this point).

>0
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5 A model without Intra-Periphery trade and
prices set in the buyer’s currency
The last model is the case with no Intra-Periphery trade, and prices set in

the buyer’s currency.

5.1 The long run

In the long run, prices are adjusted and the solution is the same as in the
model where prices are set in the producer’s currency:

c=7g"=0

CTC T T TE 14
11—-p5 b°
P -C P - - - ~
Pp Pc € 2,0 B 1_713
p_oc _ 11-8 b
Y Y 2 B8 1-9p
A_B 1+ @ +pyp) 1-004-0"
2+ (p—Drp] B 1—4
4 - 4 1 1+~ G
A =B\ _ A 3B _ P
PA=8) = (=) = T - 7 1o
A s 11-pp 0P
vy 2 f 1-74

5.2 The short run

Turning to the short run, we recall that all consumer prices are set. The
Euler equations are then written as:

-t = (éA — eA) — p? + Bdi
- = (éB—eB>—ﬁB+ﬁdi
& —c¢ = —p% + Bdi
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Turning to the short

and long run money demands, we have:

~A A g - g _A A
= c—l_ﬁﬁdz 1_5(6 e)
-B _ B _ g ~ g _B_ B
m° = c 1_ﬁﬁdz 1_5(6 e)
e c B
= — ——0d
m c 1_ﬁﬁz
mA A = h, mB — P =&, mC — ¢ = &
The output demands are:
y' = ypct + (1 —7p)
y? = vpc + (1 —p)c”
yC’ - v

Whereas the current

account equations are given by:

?A—i-cA = srh=qypc + (1 —7p)c® + (1 —vp)e?
P4+ P = srP =qpcP (1 —vp) @+ (1 —7p) P
bY 4 c° sr¢ = ¥ — ypel

5.2.1 Center-Periphery
From the Euler equations and the money demands, we can show that:

(EP _ EC) (CP _ CC) P

GP P

e

The current account equations imply:

()

which along with the long run results leads to b = 0. There are therefore no
long run differences between the Center and the Periphery. From the money
demands, we easily show that:

bP
1—vp

o




In addition y” = y©. The worldwide results are:

The Intra-Periphery trade is again irrelevant for the worldwide and Center-
Periphery results.

5.2.2 Intra-Periphery

We now turn to the Intra-Periphery dimension. From the Euler equations
and the money demands, we show that:

A_ B — gA_gB

(EA _ EB) _ (CA _ CB) _ (pA _pB)
From the long run money demand, we see that:

A_B_ A _ B
From the output demand and the current account equations, we write:
A A
v —y® = p(ct =)

il + (A=) = (=) + (L p) (¢! =€)

L—74

The next step is to combine this with the long run solution, using the fact
that

A B\ ol 1+~ 1-38b4 —b"
(6A_6B)_(pA_pB)__1—P7p2[¢+(p—P1>7p] B 11—,
to derive:
pA _ P
T, = - [(@ =)+ (7 - 57) - (¢ - )]

_1+7P+(1_'YP)<¢+(p_1)'7P)1_BBA_BP
2[¢+ (p = 1) 75| B 1—194

which implies that there are no long run effects at the Intra-Periphery level
either:

—b"=0
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=ed - =mt —mC

We can then show that the short run solution is:

A = mA, cB:mB, & =m¢
yt = ypm 4 (1 —yp)m©
y? = apm” 4+ (1—yp)m”
yC’ = mY

Consumption and output in country B are not affected by the monetary
shocks in country A. There is no beggar-thy-neighbor effect, because of the
absence of any direct link between country A and country B.
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