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This Online Appendix has three sections. Section A develops a full general equilibrium
model that leads to the same real exchange rate equation as in the paper. Section B
develops the algebra associated with the model with long terms bonds in Section 4 of the
paper. Section C provides empirical evidence on U.S. international equity portfolios that

is consistent with delayed portfolio adjustment.

A General Equilibrium Model

We first describe the model, then the first-order conditions, followed by linearization and

the solution.

A.1 Model

There are two countries. Each country has a continuum of agents on the interval [0,1].
There are overlapping generations, with agents living two periods. Agents make decisions
about consumption, portfolio allocation and price setting. When young, agent ¢ in the
Home country produces Home good i. Output is equal to labor L;(i) supplied by the

agent. The good is sold in both countries:

(1) and xj,(7) are the quantities sold in the Home and Foreign countries. The revenue

from selling the good, measured in the Home currency, is
Yi(i) = Pre()zm (i) + SePry ()27,(1) (A.2)

Here Ppy(i) is the price of Home good ¢ in the Home market in the Home currency and
P}, (i) is the price of Home good i in the Foreign market in the Foreign currency. The
nominal exchange rate S; is measured as Home currency per unit of the Foreign currency.

The assets of agent i are equal to saving when young:

AV() = Yi(i) — PCY() — taz, (A.3)



Here P, is the consumer price index and C}(i) is a consumption index (defined below)
when young at time ¢. taz; is a nominal lump sum tax. The assets are invested in Home

and Foreign bonds and the returns are consumed at time ¢ 4 1:

o - oA
Ct+1(2) = Rt+1<2)ﬁ (A4)

where the portfolio return is

. Si1 g g
RP (1) = |2(i) 22 et e™ 4 (1 — 2,())e™ + Ty (A.5)
St Pt+1

Here z(i) is the fraction invested in the Foreign bond and 1 — z(7) is the fraction invested
in the Home bond. The nominal interest rate is ¢, for the Home bond and i} for the Foreign
bond. There is a cost 7 of investment abroad that is reimbursed through a lump sum 73 ;.
(A.5) corresponds to equation (2) in the paper.

Agent ¢ in the Home country maximizes

wCP (i) + In(CSP (i) — Lo(8)" — 0.5 (24 (i) — 21 (i)
—0.50w(Ppy(i) — Pry—1(i))* — 0.5(1 — a)v(Pg, (i) — Py y_1())? (A.6)

Here C{;5" (i) is the certainty equivalent of consumption C%, (i) when old, defined as

1
e8P = | B (Cen@)' 7] (A7)
There is a cost of both portfolio adjustment and price adjustment. The cost of portfolio
adjustment is the same as in the paper and depends on the parameter ). The cost of price
adjustment depends on ar when sold in the Home country and (1 — «)r when sold in the
Foreign country. Here « is the fraction spent on domestic goods. For given prices, agents
i will supply the labor L,(7) needed to produce enough of the good to fullfil all demand by
Home and Foreign agents.
Consumption is a Cobb Douglas index of Home and Foreign goods:

CH ) = (%(z’))a (%(i))l“’ (A8

a 11—«

where k = y, o stands for young and old consumption. C%,(i) and C%,(i) are CES indices
of Home and Foreign goods:

p—1

( /0 1 cgﬁ(z’)‘uldj) N (A.9)

CE (i) = ( /0 1 c;zjt(i)‘%ldj> ' (A.10)
2
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where Cf;,(4) is consumption of Home good j by Home agent i and Cj, (1) is consumption
of Foreign good j by Home agent i. Also denote by P, the overall consumer price index,

Py, the price index of Home goods and Pg; the price index of Foreign goods:

P, = Pj,Pp® (A.11)

Py = </01 PHt(j)l“dj) - (A.12)

Pr, = ( / 1 Pptw—“dj) - (A.13)

The notation is again analogous for Foreign agents. Foreign agent i sells zp(i) and

x5, (1) in respectively the Home and the Foreign country and
Li (i) = @ (i) + 2, (4) (A.14)

Revenue, measured in the Foreign currency, is

ey Pre@zp(d) 0L
Y (i) = tTtt + Ppy ()24 (4) (A.15)
Assets of the young are
AP(i) = Y7 (i) = PrCYT(i) — taxy (A.16)
Then consumption at ¢t 4 1 is
ok /- . VAY(D)
Coi i) = R ()2 (A17)
t
with portfolio return
* /. 0\ _iF *( S, it —T P *
RiZi () = |21 (e’ + (1= 2(0) 5 —c'e 5+ T (A.18)
t+1 t+1

The cost 7 of investing in the Home bond is reimbursed through the lump sum 77, . z/(7)
is the fraction of assets invested in the Foreign bond. Foreign price indices, denoted in the
Foreign currency, are

Pt* = (P;It)l_a (P;t>a (A.19)

Py, - ( / (Pl dj) - (A.20)

pr= ([ erona) (A21)
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The real value of the bond supply is assumed to be fixed at B in both countries. The
level of B does not matter for what follows. In the paper we set B = 1. A constant real
bond supply is accomplished through the nominal lump sum tax, tax; in the Home country
in the Home currency and tax; in the Foreign country in the Foreign currency. The real
bond supply is constant by assuming that the real value of the tax equals the real interest

on the government debt:

. P
tax; = P, (e“l L 1) B (A.22)

By

* * ¥ Pt*—l

tax; = P/ (e"'—— —1|B (A.23)

B

Finally, bond market clearing conditions are
1 1
/ () AV (i) di + / 24(3) S, AV (i)di = BP; S, (A.24)
0 0

/0 (1 — 2(i))Af(i)di —i—/o (1 —2/(4))S;AY"(i)di = BP, (A.25)

Because of Walras’ Law, we only need to impose the first of the two asset market clearing

conditions.

A.2 First Order Conditions

Agents make decisions about consumption, portfolio allocation and prices. The first-order

condition for consumption can be obtained by maximizing

wCY (i) + ant (RP., (i) (y:(6) — CY (i) — tax,/P))' (A.26)
where y;(1) = Y;(i)/P;. This gives

_ ERY ()7 (e (4) (A.27)
E, (R?, (D))"

where af (i) = AY(i)/P;. The solution is

af(i) =~ (A.28)

Analogously, for the Foreign country we have af”* = 1/w. We will assume that 1/w = B

so that real wealth is equal to the real bond supply in both countries.



When choosing the optimal portfolio share, Home agents maximize

1
L—v

InE, (R, (1))~ = 0.5¢(z(i) — 21 (i))? (A.29)
The first-order condition is
By (R () 7 (e o)

E, (RP, (i)'

where 7,11 = pir1 — p¢ is inflation and lower case letters denote logs. The analogous

—(2(1) — 2-1(7)) =0 (A.30)

first-order condition for Foreign agents is

By (REE(0) 7 (¢77in — o)

By, (RP ()

— (2 (1) = 24()) = 0 (A.31)

where 7/, = pj,; — pj is inflation in the Foreign country in the Foreign currency.

First-order conditions for goods demand are

PHtCIk;Tt(j) = OéPth(j) (A.32)
PFtCJIf“t(j) =(1- 04>Ptcf(j> (A.33)
koo [ Pr@N T
Chali) = (Z2) " ch) (A.34)
Ht
‘ Pr(i)\ " ‘
chati) = () et (A.35)
Ft
Analogously, for Foreign agents
Py, Chiy (7) = (1 = @) B/ G (j) (A.36)
prtC’;ﬂ’t* (J) = O‘Pt*cﬁ* () (A.37)
* 7 - P, (2 e P
et = (F22) " e (A39)
Ht
* /- P* Z B * [ -
et = () et (A.39)
Ft
Agent ¢ in the Home country then faces the following revenue from Home good :
L Y S NPT
uli) = ") —a ) pit [ )+ cna

p—1 St]Dt*

+(1 = a) (P,()) ™" (Piy,) 2

/0 (C () + OGN G (A40)



Labor supply is equal to the quantity sold in both markets:
1
L) = a (Pu@)) ™ Pl P [ (CYG)+ €2 d
0

+(1 = @) (P, (1) ™ (P)" " P, /(Cy*(')+0t‘”*(j))dj (A.41)

0

Using that af (i) = 1/w, we have C7, (i) = R} 1 (i)/w and wC{ (1) = wy, (1) —wtaz,/ P, —

1. The Home agent ¢ therefore sets prices to maximize

Using the expressions for (i) and L(7), the first-order conditions for price setting by

Home agent i are (after dividing by respectively o and 1 — «):
1

w(L= ) (Pl Pl [ (€L + R0

0

1
om0 (i) PP [ (CHG) + €2
0

—v(Pye(1) — Pry—1(2)) =0 (A.43)

and

L S.pr ot .. ok
z —/ (CV* () + C2* (7)) d

w(l = p) (P, ()" (Pry,) P ),

+ounLe (i)™ (P, (i)™ (PR )" Py / (CY*(5) + C*(5)) dj

0

—v( P (1) — Pg,t71<i>) =0 (A.44)

Analogous first-order conditions can be derived for Foreign agents. Agent ¢ in the

Foreign country faces the following demand:

4i(0) = (1= ) (Pri) ™ PR gt [ (CH)+ G
A A AU DL (A.45)

Labor supply is
Li(i) = (1 - a) (Prli) ™ Pl Py / (CYG) + CoG))
o (P) ™ (Pa) ' P / (P () + C2* (7)) dj (A.46)
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The first order conditions are then

(1= ) (Prli) ™ PE 55 [ (@) + e d

(L)) (Pr(i) ! P, / (CYG) + Co0)) di
—U(Pry(i) — Prgr(i)) = 0 (A.47)

and
Wl — 1) (Pry(i)) ™ (P / (CP* () + C2 () dj

(L ()" ()™ (P~ B / (CP* () + C2* () dj
—v(Pry(i) — P;,t—l(i)) =0 (A.48)

A.3 Linearization
The linearized price indices are
pe = apu + (1 — a)pry (A.49)
pi = (1 = a)pi + appy (A-50)
Define p1y = put — pjy and py = pjyy — pre- Then
Pe=pe—p; = apu— (1 — a)px (A.51)

and the log real exchange rate is
Q=5 — D (A.52)
We will use that all agents in the same country (of the same age) will make the same

decisions. Therefore z;(i) = z;, etc.. Using that A} = BP, and AY" = BP}, the Foreign

bond market clearing condition is
2 BP, + z;Si BP] = BS, P} (A.53)

Dividing by P, B, we have
2+ 2 Qe = Q (A.54)
where Q; = S;P}/P; is the real exchange rate. This corresponds to equation (9) in the

paper. We linearize around a real exchange rate of 1 and 2z = 1 — z, where Z is the steady

state portfolio share invested in the domestic asset (defined below). This gives

2z =0.5(z 4 2) = 0.5+ 0.52g, (A.55)
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This is the same as equation (10) in the paper.
In order to linearize the first-order conditions for price setting, we need to discuss the
steady state around which to linearize. There is no steady state price level, which we will

normalize to 1. From the first-order condition for price setting we have

L (M)W_l) (A.56)

pon

Normalize ¢ such that L = 1. Then we also have Y = 1. From goods market clearing it
then follows that C¥ 4+ C° = Y = 1. Using this, the first-order conditions for price setting

are

(pe — pue) + (n — Vly — 2P — prg—1) =0 (A.57)
(pe — Pt — 8¢) + (= V)l — V(P — Pry—1) =0 (A.58)
where
= — (A.59)
(= Dw

We can also write these as

pat = (1 — K)prg—1 + 6(pe + (n — 1)1y) (A.60)
P = (1= K)p oy + k(e — ¢+ (n — 1l) (A.61)
where .
= A .62
Tt (A.62)

Analogous first-order conditions for Foreign country price setting are

pre = (1 — K)pre—1 + 6(p; + s¢ + (n — 1)I}) (A.63)
Pre = (1 = K)ppy_y + K(pf + (n = 1)I}) (A.64)

These first-order conditions imply

pie= (1= r)pre1+& @+ (=101 —1})) (A.65)
por = (1= K)poy1 + 6 (Pr —2s: + (n — 1)(L — 1})) (A.66)

From hereon we will assume that 7 is infinitesimally close to 1. This simplifies as the last

term, which depends on l; — [}, drops out. Then
P = (1= K)pr—1+ 2a — Drp + 2(1 — a)ks, (A.67)
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or

11—k . 2(1 — a)k
pp = —————— D1 + ———————— A.68
L I v ot Y G vy (4.68)
Define (1 )
—Q)K
R= ———— A.69
T (1—-2a)k ( )
Then
pr= (1= R)pr—1 + ks (A.70)
Finally, the Home first-order condition for portfolio choice implies
<Ete’l':+5t+1_8t—7'—ﬂ't+1_'Y'rf-‘-l _ E'teit—ﬁt+1—’Y7“f+1> — 1/)(2% — Zt—l) =0 (A?l)

Here returns are in deviation from steady state. Take the expectation, using log normality,

then linearize. This gives
Ey (s441 — 8¢ + 14 — iy — 7)+0.50ar(s41) — cov(Seq1, T+ ) —(ze—2z-1) = 0 (ALT72)
The linearized portfolio return, in deviation from steady state, is
T = 2e(Sep1 — se +i7) + (1 — 2)ip — Tpq (A.73)
Substitution into the first-order condition gives

Ey(si41 —s¢+1iy — iy — 1)+ (0.5 — vz )var(si1) — (L —y)cov(Sip1, prar) — (2t — 2ze-1) = 0

(A.74)
The steady state portfolio is
z = 05 T 7 — 1 cov(s41, Pes1) (A.75)
v yvar(sir1) g var(se+1)

the second moments will be constants in the linear solution. 7 can be set to obtain any
level of Z. From hereon we therefore treat z as a parameter. In deviation from steady

state we have
L, (€Tt+1) (0

oty yot 4+
= var(s;y1) and ery 1 = $;01 — 8¢ + if — 4. This corresponds to equation (8) in

(241 — 2) (A.76)

Zt—Z:

where o2

the paper.
The analogous equation for the Foreign country is

O Et(eTtJrl) (G
t vty v+

(24 = 27) (A.77)

where z* =1 — Z. It follows that
Ey(se1 — s +1)) (0
yo? + yo? +

=05 = (2, —0.5) (A.78)

where iP = 7 — ;.



A.4 System of Equations

Based on the results above, we end up with the following system in s;, p; and z/:

2 = 0.5+ 0.52q, (A.79)
ﬁt = (]_ — R)ﬁt—l + Rst (A80)
E — D
G ooso Dlem—sti) | Y a g (A.81)
yo? 4+ ) ~o? + )

Substituting (A.79) into (A.81), we have

Ei(si11 — s+ iP
t<5t+1 St + [ ) 4 0.5
Yo+ Yo+

Define the real interest differential as

052(],5 = eq,1 (A82)

rp =i — BT — 7)) (A.83)

Then (A.82) becomes

_ Eq1 — q +1P) Yo
0.5zq; = 0.5 _ A.84
Zqt o+ O + NP+ ¢th 1 ( )
In the paper
1—~h _
and
0 =1-+wb+ 0D (A.86)

Using this notation, we can write (A.84) as
0gr = Eyqrpr + 17 + ¥bgs— (A.87)

This corresponds exactly to equation (11) in the paper.

We assume in the paper that real interest rate follows an AR process:
re = pr + e (A.88)

The central bank can always choose a monetary policy that leads to this process for the
real interest rate. One can think of it as a specific example of a monetary policy rule. The
solution for the real exchange rate is determined by (A.87)-(A.88). Using (A.80), we can

then also determine relative inflation under this policy rule. (A.80) implies

Pt — D1 = s (A.89)
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A.5 Financial Shocks

While in the paper we focus on interest rate shocks, these account for only a small fraction
of actual exchange rate fluctuations. One can introduce financial shocks to the model
to account for the observed exchange rate volatility as in the data, in a way similar to
Itskhoki and Muhkin (2017). As long as these shocks are uncorrelated with the interest
rate shocks, it does not affect the analysis for interest rate shocks. Financial shocks take
the form of exogenous portfolio shifts. One easy way to introduce them is by replacing the
constant cost 7 of investment abroad with a time-varying cost 7; for the Home country and

7; for the Foreign country. The mean value of this cost is still 7. Then (A.78) becomes

Ei(st11 — st +iP) )
A t(St41 — S¢ T A
—0.5= —05)+h A.90
2 702+¢ +ryo_2+w(ztfl )_'_ t ( )
where 05
hy = _702._|_ w(Tt —7) (A.91)

and (A.87) becomes

0q = Evquer + 17 + ¥bgi—y + (yo® + 1)y (A.92)

The solution for the real exchange rate is then the same as in the paper, with an addtional

term associated with financial shocks.

B Algebra for Section 4 of the Paper

B.1 Optimal Portfolios

Home agents maximize

1—
B LS s (B.1)
1—v 4 4 ’

subject to

Ciy1 =R+ 21 <Qct2+1 Rje ™™ — Rt) + 2o (%Rfﬁe_m — Rt) +
t

23t (RtL_H - Rt) + T;H-l (BQ)

The aggregate of the cost of investing abroad is reimbursed through 7}, so that in the
aggregate

Cip1 = Ry + 21 <Q£2+1 R} — Rt> + 2o (%Rfﬁ — Rt) + 23t (RtLH = Rt) (B.3)
t ¢
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Define Z as a deviation from z4, so for example 2y, = 2zy; — z4. First-order conditions

for optimal portfolio choice are then

E.C, <%R;w - Rt) = 0.5¢(31 — 21.0-1) (B.4)
t

EtC'_ﬁl (%Rfﬁie_q—l‘ — Rt> = 05¢(22t — 22715_1) (B5)
t

E.C N (Rl — Re) = 0.5¢(23 — 234-1) (B.6)

Denoting logs with lower case letters, define the three excess returns as

eri sl = Qg1 — Qe+ 1p — T (B.7)
€r24+1 = Qt+1 — Gt + TtLJr*1 — T (B.8)
Er3t+1 = TtL+1 — T (B~9)

We can then rewrite the first-order conditions as

E'te_'YCt+1+€T‘1,t+1_7' — B ettt = 0_517/)(2” — 21715_1)@_” (B.lO)
Eeveniteraen=me _ B o101 — () 5e) (3 — Zot-1)e "t (B.11)
Ete*’YCt+1+e1“3,t+1 — B e+t = O-5w(23t — ,2377571)@7” (B.12)

Using log normality of consumption and returns, and approximating e* = 1 4+ z, we can

write this as (also linearizing the right hand side)

0.5, . .
Eeripp — 7+ 0.507 — yeov(ery g1, Cry1) = Rw (21t — Z14-1) (B.13)
, 050, .
Eiersi1 — 1 + 0.505 — yeov(erg i1, Ci1) = I (29t — Z24-1) (B.14)
, 050 .
Eiers i1 + 0.505 — yeov(ers i1, Cir1) = I (23t — Z34-1) (B.15)

Here 07 = var(er;s+1) and R is the steady state value of the returns.

i =

Log-linearizing (B.3), we have
Ci+1 = Tt + Z1€T1 041 + 222041 + 231673441 (B.16)

The first-order conditions then become

0.5¢ , . R
Eerip — T+ 0.507 — V21,07 — Y2012 — V23,013 = I (216 — Z14-1) (B.17)
, , 050, .
Eierg i1 — 1 + 0.505 — y211012 + V20105 — V231023 = I (29t — Z24-1) (B.18)
, , 050
Eiers i1 4 0.505 — v21:013 — V201093 — V23405 = ——— (234 — Z34-1) (B.19)

R
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Here 0;; is the covariance between er; ;1 and er; 1.
Define eryy1 = (er1i41,€rat1,€r341) and z, = (214, 221, 23¢)’. 2 subtracts zy from
each element of z;. Then we can write the three first-order conditions for Home agents

compactly as

-
Eer, 1 — | 7, | +0.5diag(X) — vXz, =
0

050 - 21) (B.20)

where ¥ is the variance of er; .

Next consider the Foreign country. We have

C+1 = RteiT Qt + th (‘R;< - Rteiq— t ) + Z;t (Rfi,;l o Rtefﬂ' Qt ) +
R t+1 Qi1
Z;t (RH—I —TL& _ RtG_T Qt > + 7?;_1 (B21)
Qi1 Qi1

The cost of investment abroad is reimbursed through T}, ,, so that aggregate Foreign

consumption is

g (W R )+ (R R ) +
(Rt“ g Q?L) (B:22)
First-order conditions for optimal portfolio choice are
E(Cr )7 (R;: — Ree™” Cil) = 0.59%(%5, — 21,1 (B.23)
Ei(Cr)™ (Rt+1 Rie™ Q?;) = 0.5¢(235, — 25,1 (B.24)
E(Cr )7 (Rt+1 —Tr ch; — Ree" Q?;) = 0.59(%5, — 25,1) (B.25)

where 2}, = 2}, — 2z},. We can then rewrite the first-order conditions as

_ * _ * _ _ A A ¥
Eie 71 — Fem 1o TT = (). 5h (2], — 21,1 )e "t (B.26)
Epe it eran =t _ Bem T T T = () 5y (25, — 25, y)e "t (B.27)
—yCi i terssr1—ery g1 -7 Y TET L1 T * —ri
Ee™ ¢+ Ee™ 7+ = 0.50(23 — 23,4 )e™ " (B.28)
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Assuming again that consumption and returns are log-linear, taking expectations and

then linearizing e* as 1 + z, we have

* 05¢ Ak ok
Eeriip+1— 0.507 — yeov(ery i1, Cryq) = ?(Zu — 241) (B.29)
2 * 05’1/} 2% 2%
Eieraiq + 7+ 0.505 — 012 — yeov(erg i1, Clyy) = T(Z% — 254 4) (B.30)
2 * OSw 2% 2%
Eiersi1 + 7 — 7 + 0.505 — 013 — yeov(ers 41, i) = T(Z& — Z341) (B.31)
Log-linearizing (B.22), we have
Cip1 =T — €711 + 20,€T1 041 + 25,870 441 + 25,673,411 (B.32)

The first-order conditions then become

* * * 051/} A% £k

Erery i + 7+ 0-5‘7% -(1- 7)‘7% - ”Yzltaf — V221012 — V23013 = R (21 — Zl,t—l)
2 * * 2 * 051/} A% o%

Eiery 1 + 7+ 0.505 — (1 = 7)012 — 721,012 — 725,05 — V23,023 = R (25 — 22,t71)

* * * O5¢ ok ok
Eerzi1 +717— 710+ 0-5U§ — (L = y)o13 — 727,013 — V23,023 — ’723t032> = ?(Z:st - Z3,t71)

We can write these first-order conditions compactly as

-
. 05
Etert+1 + T + O.5dmg(2) — (1 — 7)21 — 'yEzt = %

T — TL

(27 —2z;1)  (B.33)

where z; = (27, 23,, 23;)" is the vector of portfolio shares of Foreign agents and z; subtracts
2y, from each element of z;. ¥ is the first column of ¥.

Taking the average of (B.20) and (B.33), we have
1 0 1 1 "
Eerpg+ - | 71— | +=diag(R) — (1 = 9)%, — 2z = (2 — 2 ,) (B.34)
2 2 2 2R
T —TL,

where z' = 0.5(z; + z;) and z! = 0.5(2; + z7).
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B.2 Market Equilibrium

Next impose asset market equilibrium:

210+ Quzyy = Qub®

2o + Qg = Q:P"*b,
23+ Quzyy = Plby

Zap + Qezyy = v¥

Here b° is the constant supply of the short-term bond, while b, is the quamtity of long-term
bonds. Both are equal in the two countries. Adding up these market clearing conditions,

we have

(1+Q)(1 = %) = b (QiPF" + PF) (B.39)

The steady state value of b; must then be b = (1 — b%)/PL, where PL = /(R — 1+ 9) is
the steady state long term bond price. It follows that bP* = 1 —b°. We refer to bP* as b~,
the value (in terms of purchasing power) of long term bonds in both countries. Therefore

bS + bL = 1. Furthermore, linearizing (B.39) gives
by = —pi? (B.40)

where pf A = 0.5(pk + pr*) is the average log bond price.
In log-linear form the first three market clearing conditions are then

b° b° 0
z;' =05 oF | +05( ¥ |q —0.5z"q +0.250" | —plP (B.41)
b 0 e
where z* is the steady state of z; and ptL —_— pl — ptL " is the relative log long term bond

price.
Since the steady state portfolio shares z* enter in (B.41), we need to say something
about them. We will relate then to portfolio home bias. Let z; and z; be the steady state

portfolio shares of Home and Foreign agents. By symmetry

It a=2+7z=0b" (B.42)
Tt Z3 =72+ 25 = b" (B.43)

So both Home and Foreign investors invest a fraction 5% in short term bonds and a fraction

b* in long term bonds. Within short-term bonds and within long-term bonds, the extent

15



of home bias is determined by 7 and 7, which we can use to set home bias at any value.

Denoting home bias as h for both short-term and long-term bonds, we have

= S % /1S
0.5 0.5
= L =% /L
hoq_ 2/ _ B/
0.5 0.5

Therefore

(B.44)

(B.45)

These equations, together with (B.42) and (B.43) map the home bias parameter h into all

steady state portfolio shares in both countries. We have

Define
bS
v=025(1—-h)| bF
—bL
Then (B.41) becomes
b® 0

7z =05 oL | +vq +0250" | —pkP
b p”

(B.51)

Combining these market equilibrium conditions with (B.34), and focusing on the deviation

from the steady state, we have

Erery —vSvg — 0.257b pk (
0.5¢ Vb° ! b
TV(Qt_Qt—1)+ 8R(1_h) 1 (@ — q— 1)+8—RLP
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B.3 Solution

In order to solve the model, we will write (B.52) as a second-order difference equation

LD LAy,
)

in the variables (¢, p;", p;” We first need to write er;;; in terms of these variables.

Log-linearizing the long term bond returns, we have

TtL+1 = AptL-H - ptL (B.53)
r = A — e (B.54)

where A = (1 — §)/R. We then have
erit+1 = Qe+1 — Gt + 7’1{3 (B.55)
ergi+1 = qe+1 — G + )\Pfﬁ - PtL’* — Ty (B.56)
ET3t+1 = )\ptL+1 - ptL — T (B~57)

We can also write

erarin = Qi1 — ¢ — 0.5Apy + Appd + 0.5p0" — ot +0.5rP — (B.58)
ersip1 = 0. 5)\pt+1 + )xptH 0.5p1°" — pit + 0572 — 1A (B.59)

D __ . __
where r,” =1 — 71y

Next a couple of comments on the matrix 3. Let 07 = var(q1), 0f = vard(Apf,,),

orL = cov()\pfﬂ, )\pffl) and o, = covy(Gu+1, Apf+1). Then we have

2 2
O'q O'q — OqL OqL
— 2 2, 2
Y=| 0, —04 0,+0] =204 04 +0LL (B.60)
2
OqL o4, +OLL o7,

Let 0;; be element (i,7) of the matrix 3. Denote 67 = ;. In the data we compute o7,

02, 013 and 093. Then

2 2
oh 0y — 013 013
Y= O'%—O'lg U%—FO’%-QO’B 093 (B61)
2
013 023 03

Consider the system (B.52). First take the third equation, plus the second equation,

minus the first equation. This gives
E; (/\ptJrl et = =0 (B.62)

17



Assuming that 77 follows an AR process with AR coefficient p, the solution is

1
A
Pt = )\thA (B.63)

Next consider the first equation of (B.52), together with the third minus second plus

first equation. This gives

Eiqi1 — o + 10 + arg + 0.25v(07 — 2013)bLPtL’D =
(0

Ebs(l — ") (g — @-1) (B.64)
)\Etpfjf — ptL’D + TtD + 2a2q; + 0.5v(093 — ag)prtL’D =
0 ¥ , ,
L= D)0 = M) — ) + b 0 = ) (5.65)
where
a; = —0.257(1 — h) (070" + (07 — 2013)b") (B.66)
as = —0.25v(1 — h) (013b° + (023 — 03)b") (B.67)

This system can also be written as

m&(%§>+&<§;>+@<%ﬁ)+m$:o (B.68)

t Py

The matrices are defined as follows. We have

10
A = B.69
(37 (3.69)
4, —1+a; — 25(1— h)b° 0.257(02 — 203)b" (B.70)
2a3 — 2= (1 — h)(b% — bF) —1+ 0.5v(093 — 03)bF — bl
) bS(1 —h) 0
- Y B.71
s 4R((1—h)(bs—bL) b (B.71)

A, = ( 1 > (B.72)

The system is driven by exogenous AR processes for r:

ry = pri + e (B.73)
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Let 02 be the variance of &;.
One can write the system as a first-order difference equation of the form AFEx, | +

L,D D)/

Bx; = 0, where z; = (qt,ptL’D,qtq,pt_l , T This allows us to solve for the control

variables (¢, p") as a function of the state variables (g,_1, pry, ). Define

v = ( . ) (B.74)
Dy’

vy = Myv,_y + MorP (B.75)

Then the solution takes the form

We can also integrate this and write
ve=Y MfMrf, (B.76)
k=0

with M? being the identity matrix.

B.4 Model Moments

Consider the regression of excess returns on r. First consider the excess return

erazer = =AM 007 + G — @ (B.77)

This is equal to ery,+1 — ers;+1, which is the excess return of the Foreign long term bond

over the Home long term bond. The coefficient of a regression of ery ;41 on rtD is equal to

cov(ery i1, mP)

= B.78
b var(rp) ( )
Define the vectors e; = (1, —\) and e5 = (—1,1). Then
erse = erlMorf + > (ex MY + e MF) Morf (B.79)
k=0
We then have
61 = pelMQ + (€1M1 + 62)<I — le)_lMQ (BSO)

Next consider er; 41, the excess return of the Foreign short term bond over the Home
short term bond. Defining e; = (1,0) and e = (—1,0), the regression coefficient of er; ;11
D .
on ry is

52 = p€1M2 + (61M1 + 62)(] — le)_1M2 +1 (B81)
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Finally consider the difference between the Foreign and the Home local excess returns of

long term over short term bonds. This is equal to —Ap?ﬁ +plt”D —rP. Defining e; = (0, —\)

and ey = (0, 1), this coefficient of a regression on r? is

ﬁg = pelMg + (€1M1 + 62)([ — pM1>71M2 —1 (B82)

We can also consider predictability reversal in this model for the FX excess return.

Defining again e; = (1,0) and e; = (—1,0), the regression coefficient of ery 4, on r” is

k—2
B = prer My + Y (er Mi™ + ea M) Mop*™ ™! + (e My + e2) M (1 — pMy) ™ My + p* !
1=0

(B.83)

C Empirical Analysis of Equity Portfolio Shares

C.1 Data Description

The data is monthly and we consider the 44 countries included in the MSCI indices.
For portfolio positions, we use U.S. investors’ international equity claims as computed
by Bertaut and Tryon (2007) (www.federalreserve.gov/PUBS /ifdp/2007/910/default.htm)
and Bertaut and Judson (2014) (www.federalreserve.gov/pubs/ifdp/2014/1113/default.htm).
We combine these two sources to get estimated equity positions from January 1994 to Jan-
uary 2017 for 44 countries. In this section we use z;; to denote the share of country ¢ in

U.S. equity portfolios with the respect to the 44 countries considered:
Qi
Zit = ey E— (Cl)
Zj:l Qjt
where a;; is the U.S. claim on country 7.
For each country, we collect the MSCI dividend-adjusted return index in USD, the
MSCI earning-price ratio and the MSCI dividend-yield ratio from Datastream. Data is
available for the whole sample but for the United Arab Emirates where it starts in May

2005. We take the logarithm of these variables. The return differential er;, is defined as

IThe countries are Australia, Austria, Belgium, Brazil, Canada, Chile, China, Colombia, Czech Repub-
lic, Denmark, Egypt, Finland, France, Germany, Greece, Hong-Kong, Hungary, India, Indonesia, Ireland,
Israel, Italy, Japan, Republic of Korea, Malaysia, Mexico, Netherlands, New Zealand, Norway, Peru,
Philippines, Poland, Portugal, Russian Federation, Singapore, South Africa, Spain, Sweden, Switzerland,
Taiwan, Thailand, Turkey, United Arab Emirates, and United Kingdom.
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the log return of country ¢, r;;, minus the weighted average of log returns in the other 43

countries:
> jti WiaT it

Zj;éi Ajyt

We do the same to compute the differential in the log earning-price and in the log dividend-

(C.2)

€Trit = Tt —

yield.

C.2 Portfolio Regressions

To estimate an expected returnd differential, we regress er; ;11 of the differentials in the log
dividend-price and in the log earning-price at time ¢, as well as on er; ;. We then compute
the predicted value é€r; 41 and use it in the portfolio regressions.

To estimated portfolio shares z;;, we run a pooled regression with or without country

or period fixed effects. The portfolio regression we consider is
Zip = Qg+ Q1 Zig—1 + Q€T+ Eit (C.3)

To estimate standard errors, we use time and/or country clustering,.

Table 1 shows the results for three different specifications. Column 1 assumes the same
constant across time and across countries, while columns 2 and 3 add a country or a time
fixed effect. Overall, the results are consistent across specifications. The estimate of «; is
very close to 1, which shows a very high persistence of z;;. The estimate of ay is around
0.06.

The results in Table 1 are consistent with the specification of gradual portfolio adjust-
ment, e.g. equation (8) in the paper. From equation (8), we have oy = /() + v0?) and
ag = 1/(1p + v0?). In our benchmark calibration, we would get oy = 0.998 ay = 0.0665.
These numbers are very similar to the results of Table 1. For «;, the estimates are slightly
higher in columns 1 and 3 and slightly lower in column 2. The point estimates of ay are
slightly lower, but the number of 0.0665 cannot be rejected.
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Table 1: PORTFOLIO ALLOCATION WITH PREDICTED FUTURE RETURN DIFFERENTIALS

Dependent variable: z; ;

Zit—1 0.9997** 0.9871*** (0.9999***
(0.0003)  (0.0042)  (0.0004)
€T it1 0.0576** 0.0635*** 0.0650***
(0.0109)  (0.0073)  (0.0112)
Constant -0.0000  0.0003**  -0.0000
(0.0000)  (0.0001)  (0.0003)
Month FE No No Yes
Country FE No Yes No
Month Cluster Yes Yes No
Country Cluster Yes No Yes
Observations 11389 11389 11389
R? 0.998 0.998 0.998

Standard errors in parentheses

* p < 0.10, ** p < 0.05, *** p < 0.01
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