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1 The transmission of monetary policy with im-
perfect capital markets:
proof of proposition 1

In this section of the appendix, we analyze how monetary policy impacts the
welfare-relevant gaps defined in Section 3.2, and offer the proof of Proposition 1
in the text. As is well known, there are notable differences in the transmission
of monetary decisions across LCP and PCP economies. Specifically, a monetary
expansion causing nominal depreciation weakens the terms of trade under PCP
but tends to strengthen the terms of trade under LCP. Here, our specific interest
is to understand how monetary transmission is affected by financial distortions.

1.1 LCP model

Starting with the LCP model, consider for simplicity a Home monetary shock
such that CPI inflation follows an autoregressive process, anmgtts+(1 — ag) Trets =
p’m > 0, s > O—assuming that the Foreign monetary authority responds by
keeping CPI price stability, i.e., an7}y,, + (1 —an) 7f;, o = 0,5 > 0. For the
reasons explained in the text, we focus on the case = 0, when the LCP model

is relatively straightforward to solve. With n = 0, the responses of key variables

to the above monetary policy shock are given in Table A1l. In the table, since an
expansionary Home monetary policy shock is obviously inefficient (all first-best
deviations are equal to zero), the responses of welfare-relevant gaps coincide
with the response of actual variables.

Table A1l: The effect of a monetary policy shock under LCP
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When markets are incomplete, a monetary shock generally causes the wealth
gap W; to deviate from zero (recall that in the bond economy ExW, 1 = Wy)—
implying that the effects of a monetary policy shock under incomplete markets
are generally different than those under complete markets. A monetary expan-
sion can open a wealth gap in different directions, depending on elasticities, as
stated in Proposition 1. By the same token, a monetary expansion can lead to



either an external surplus or an external deficit. In turn, a positive m would
attenuate (or amplify) the effects of monetary policy on domestic output and
the real exchange rate (domestic consumption and foreign output).

In a few notable special cases, however, the effects of monetary policy are
the same as in economies with complete markets. One such case is 0 = 1 (log
consumption utility), where Wt = 0, and neither capital flows gt, nor the relative
price misalignment, T + Et, are affected by monetary policy. In this special
case, a monetary easing unambiguously results in positive domestic and foreign
output gaps, a positive real exchange rate gap, and a higher relative demand
gap. Relative to this benchmark, if the gap W, is positive the effects of monetary
policy on the domestic output and the real exchange rate gaps are smaller, while
the foreign output and the relative demand gaps react more. These differences
reflect the fact that the misalignment 7; +A; is negative when W; > 0, implying
“expenditure switching” in favor of Foreign exports. The opposite is true if the
wedge is negative: the domestic output and real exchange rate gaps react by
more, while the transmission abroad is muted.

Proof of Proposition 1 under LCP. From the first equation in Table A1
it is clear that monetary easing brings about a positive wealth gap W; > 0 when
o >1and ¢ > 1, since both the numerator and denominator are positive under
home bias (ar > 1/2). Under the same conditions it leads also to an (inefficient)
capital outflow gt = gt > 0, since both terms in the second equation in the Table
A1 are positive.

1.2 PCP model

The transmission of monetary policy under PCP is shown in Table A2, where we
also set n = 0. Relative to the previous table, monetary easing is now modelled
as an increase in domestic PPI inflation 7pys = p®m > 0, s > 0, again under
the assumption that the Foreign monetary authority responds by keeping PPI
price stability, i.e., 7%;, ., = 0,5 > 0.

Table A2: The effect of a monetary policy shock under PCP
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An expansionary Home monetary policy shock also causes the gap % to deviate
from zero under PCP: under incomplete markets, the effects of a monetary policy
shock do not coincide with those under complete markets. Again there are a



few notable exceptions: under PCP, the special case in which monetary policy

— 2a—1
affects neither W, (= 0) nor capital flows arises when ¢ = %; if o =1,
then, this requires ¢ = 1—a Cobb-Douglas consumption aggregator. In this
special case, just like under complete markets, a monetary easing unambiguously
results in a higher domestic output, relative demand and real exchange rate gaps.
However, foreign output is affected only when o¢ # 1, and increases if 0¢ < 1,

namely, when goods are Edgeworth-complement. Relative to the benchmark
2ag—1

with ¢ = H_T;, similar to LCP, a positive (negative) wealth gap means that
the effects of monetary policy on domestic output and the real exchange rate are
smaller (larger) than under complete markets, while domestic consumption and

foreign output react more (less). These effects reflect the fact that the response

of the terms of trade, 7;, is also smaller (larger), implying a weaker (stronger)
expenditure switching in favor of Home goods. Therefore, also under PCP a
positive W; > 0 may be associated with either outflows or inflows of capital,
in turn attenuating or amplifying the effects of monetary policy on domestic
output and the real exchange rate (domestic consumption and foreign output).

Proof of Proposition 1 under PCP. From the first equation in Table A2
the wealth gap is positive when the following condition hold:

2ap—1
L4 2t

2aH

o >

From the second equation in the table, it is apparent that, for a monetary easing
to lead to an ineflicient capital outflow on impact, B; > 0, it must also be the
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case that ¢ > It

o
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2 Quadratic loss function under LCP and gener-
ically incomplete markets:
proof of proposition 2

In this section of the appendix we derive the quadratic loss function under LCP
and generically incomplete markets. The PCP case can be understood as a
special case where law of one price (LOOP) deviations are set to zero.

Write the one-period utility flow:
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Under the assumption of an efficient steady state with subsidy M =
1, so that U’ (C) = —V’ (L), the second order approximation of utility is as

follows:
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where we have used the log-linear approximation to the aggregate production
function: Y+ = (y ¢ + L. Inflation rates appear in this expression because the
second order approximation of labor effort is proportional to price dispersion,
which in turn is a function of sectoral inflation rates under LCP and Calvo

price-setting with symmetric probabilities « (see Engel (2009)).
Similarly, for the Foreign country we have,
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Under cooperation, the global policy objective function £}¥ will be the sum of
the two country-specific terms.
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The objective of this appendix is to rewrite the above as a quadratic loss
function in terms of gaps and misalignments.



2.1 Useful first order relationships

We begin by writing some useful relations. The real exchange rate is related to
the terms of trade and deviations from the law of one price as follows:

O, = (2ay — 1) 7T; + 2auA,. (1)
The first order approximations of ag and @*, are given by,
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The first order approximation of aggregate demand yields,

Cr = Ygu—(1—an)o™? [Utﬁi + (06— 1) Qr = Wy — (Zc,t - ZCtﬂ

Cq = Yri+(—an)o! [UMAE + (06 —1) Qr — W — (Zc,t _Ez‘t)}
Combining the first order approximations of aggregate demand, we obtain,
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Combining the two expressions for consumption, we obtain the following ex-
pression for the terms of trade:
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In addition, shocks can be expressed in terms of efficient output and the
terms of trade,
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Next, using the first order approximation for domestic consumption, we can
rewrite domestic marginal costs as follows,
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Rearranging,
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2.2 Derivation of the global loss function in terms of gaps
and misalignments (proof of proposition 2)

To eliminate the linear terms from £}V, we proceed as follows. First, we derive

a second-order accurate expression for the sum of consumption across countries

(the world aggregate demand) by summing up the budget constraints under
LCP:

P .. SPr .. b SP;
= (Cu +Ci) + “55 (Cr +Cf) = 5 Vi + 55k

P P, P P, P Pr SP*
O+QC*+(SF_1>;CF—<SH_1);Cﬂ:HYH+ LIRSS

Pr Py P P+ P
Pr 1-¢ P 1-¢
C+QC" +(1—ay) | (Ar — 1) (P) C+ (A5 —1) (Plj) oc| =
P Pz
— i + 5y QYr.

-1
(Ap — 1) [aHﬂ—lA;f;—l +(1- aH)] O+

C+QC" + (1 —an) _
@it 1) [T Al (0 —an)] oot

[aH +(1—an) crl*m;;ﬂ v+

1
1-¢

[aH +(1- aH)ﬂ—lAﬁi—l} o)



The accurate second-order expression for the world demand is:
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As the linear terms in relative prices cancel out and under the maintained
assumption of symmetry An = =Ap = At, we get:
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Second, we substitute in the approximation to the sum of consumption—in
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in order to have a second-order term in the product of output and marginal costs



for each country.
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Some more substitutions and algebra follows. Using the expressions for
shocks (5) and domestic marginal costs (6) in terms of efficient output and
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terms of trade, we can express the loss in terms of output gaps, relative price
misalignment, including A;, and demand imbalances:

e (360 (6T (56 ) ()
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Note that we have also collected all the terms multiplied by (@t* - ?pt) Col-

lecting the terms in output gaps and the terms multiplied by output differentials
yields:
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Using (2) and (3), the first order approximations for C; and C}, we can rearrange
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further,
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We then collect the terms in output differentials:
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The last three lines of the previous expression coincides with the loss function
under complete markets, expressed in deviations from the first best (z; = Z; —

@f b) when also A; = 0—rewritten below for convenience:

fb 1 ~ 2 1 ~ \2
LV — (L) x =5+ 0) (Vo) =5 (n+0) (Vo)
1 (26} . .
T3 S aB) (1= (et (L) Wi+ anmiE o+ (L= o) whe]

ag (1 —an)(cp—1)o /= ~ \2 .
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It follows that all the other terms in £} above must cancel out when W, =
A; = 0. The final step in deriving the generic loss function consists of verifying

this conjecture, and derive how our expression must change under incomplete
markets and LOOP dev1at10ns

Substitute out for Qt in terms of Tt and At using (1):
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and substitute out the output differential using (4), yielding,

= —iail {WE - ((QQH -1) (i + At) + A+ (ZC,t —Z*c,t)ﬂ -
(L= am) o [Can = 1) (T +A0) + (A + W) + (Co — )| A -
(1—ay)o to ((2aH -1) (ﬁ + At) + At) A+
1, (2ag — 1) ((VNVt + At) - (ZC,t _Z*Ct)> +
17 (Tt a) -2n, '
[dag (1 —an) (0¢ — 1) + 1] (ﬁ + At>_+ B
(2ag — 1) [VA\Z‘ + A+ (ZC’,t - Z;t)

e 00 ) 1) (W4 Be) ~ (G~ Gr)]

an (1 — an) (06 — 1) + 1] (ﬁ + At>_+ .
(2am — 1) [VNVt T A+ (Zc,t - E*C,t)_

~ —~ \ 2 ~ ~ ~
(1= an)aned (T +A0) + (1 —an) ([1 - 2an (1= 9)] T — 201 (1 - 9) A, ) A,
After some algebra, the above expression is reduced to:
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5o (an (1= aw) (06— 1)+ 1] (T + &) + Qo — 1) W+ A+ (Co—Cer)]) A+

%0’71 [(QGH —1) (ﬁ + At) FW+ A+ (ZC,t - ZZ‘t)] A,

(VNVt +At)2+

which vanishes under complete markets and PCP. Collecting terms we get,

_ G,H(].—(J.H)¢
dag (1 —ap) (cp—1)+1

(1 — ax) ([1 — 2ay (1 — )] 7; — 2am (1 qu)&) A+

(VAV/t +At)2+

%o’l 1 — (201 —1) —2(1 — an)] (Wt + A+ (Zc,t - ZZ‘t)) A,
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which further simplifies as follows

_ ag (1 —ag) ¢ ~ 2

- 4aH(1—aH)(J¢—1)+1(Wt+At) *
(l—aH)([1—2aH(1—¢)]At—QaH(l—(/))At)Et—i—
(1= an) [2an (1 — ¢) — 1] LA, +
(1 —ay)2ay [1 — ¢] A2

Given that the last three lines cancel out, we conclude that with generically
incomplete market under LCP the loss function in deviations from the first best
can be expressed as:

£ ()" xS+ o) (Vi) — 3 o) (V) 4

1 o " "
20 —aBf)(l-a) [GHW%{,t + (1 —an) 7TH2,t + aH?TFQ,t + (1 —an) W%,J +
ayg (1 — aH)

[(m ~1)o (Virs - ?F,t)Q —o(B+ %)2}

+tip.+o(e).

dag (1 —ap) (cp —1)+1

This completes the derivation of the optimal monetary policy loss function in
the LCP economy.

2.3 Generalizations

2.3.1 PCP economy

The loss function under PCP is a special case of the above in which all LOOP
deviations A; are set to zero, which also implies that the inflation term,
laund, + (1 — an) 737 + anmi? + (1 — an) 73, ], is equal to 73 , + 73,

2.3.2 Encompassing different specifications of market incomplete-
ness

Observe that maximization of the world welfare subject to the implementabil-
ity constraints characterizing the competitive equilibrium requires spelling out
the exact form of market incompleteness. Taking the difference of the budget
constraints for an economy with n traded assets we can generically arrive at the
following expression:

- QCF

p St Puy .. (B SPE\ P
Rty i 1) 2t Ch+— L,’thtYF,t (1 =2 ﬂCF,t +
p, "t~ P

2

(I4+7r—1) By + Zai,tfl (Ripg — (1 +1421)) — Bt] ;

)

16



T—

O, — Q,CF = [aH +(1—an) 7;1—¢A§Ijtﬂ T Vi —

1

[aH + (1 —an) Z¢71A§;1} o QiYp .+

B Py, S, p; SPy B
(1 H> i St tC;w( F,t1> TP

SiPi,) Pr P Pry P,

2

(14+7i-1) Bioa + Zai,t—l (Rip — (1 +1m21)) — By

1
1

Cy — QC) = [aH +(1—an) 7;1’¢’A§Ijtﬂ T Vi —

_1
{GH + (1 —an) 7;¢_1A%5;1} o QiYr s +
A —1

(1—an) At 1-¢
(Ap — 1) (aHﬁﬁ_lAfI}l +(1 - aH)) Cy

_ _ [
(@H'J?l ¢A117,t¢ +(1- aH)) Q;CF +

2 (14+r) B+ e 1 (Rip— (1471)) — Btl

where all ex-post returns are expressed in terms of Home consumption prices
144
Pi/P
with zero real NFA (B = 0) , the consumption differential, up to first order, is
given by:
Ci—C;— Q1=
?H,t - }A/F,t ~ Q-2 (1- aH)ﬁ —(1—an) (ﬁFt + gHt) +

(1—an) (AF,t + 3H,t) +2871 <l§t1 — BB, + ; % (éi,t - (11;1))) .

~ Bi—1—0
where NFA deviations are defined wrt to steady state output B;_1 = L,

—eg 1411 = and . oy, = By, Around a symmetric steady state

and w; represents the share of gross wealth invested in the i-th asset in the
stochastic steady state.
For Ay + = Ap+ = A; under symmetry, we get:

@—@* = ?H,t_)/}F,t_Z(l_aH)ﬁ+
— = i~ Wi (= —
287" (Bt—l — BB + 21: v (Ri,t - (1 + Tt—1))> .
Under financial autarky, since gt_l = 0, we have the following:

Wt =0 F}H,t - S}F,t -2 (1 - aH) ﬁ} - Qt - (th *Z;,f,) ’

17



whereas, in the case of a bond economy, the wealth gap % will also reflect net
capital flows:

~ — ((B\t*ﬁ_lét—1> *?H,t+(1*aH)ﬁ>+
T (B (BL) T (- anT) |
*@t - (Zc,t - ZZ‘t) .

Finally, rewriting in terms of gaps (useful when characterizing optimal pol-
icy)the wealth gap in a bond economy is given by,

W = o(G-G;)-0

o [?H,t — Vpe+ 287" (EH - 5&)] —2agA; — [2(1 - ag) o + (2an — 1)] T +
2(1—an) [an (00— D +1-0) " = (Cou— Lo ) |

and under autarky,

Wt = U(Gt*é,f)*@t
- [?H,t _ ?F,t} —2apA; — [2(1 — ay) o + (2an — 1)] T +

2(1 - an) [(2an (06— 1) + 1= 0) " = (Cou — e |

18



3 Characterizing optimal monetary targeting rules
and optimal allocations under incomplete mar-
kets:
proofs of propositions 3, 4, 5, 6 9 and 10

In this section we work out the constrained efficient allocation in our model
economy—this is found by maximizing the expected discounted value of the
following loss function in deviation from first best,

~ ~ 2 ~ ~ 2
£ (eM)" xS o) (Ve Vi) =5 o) (Ve = V) = ®
1 Oa
2(1-aB)(1-a)
ap (1 —an)(cp—1)o % O fb o Sv\12
dag (1 —an) (0 — 1) +1 KYH’t *Yf?t) - (YF’t *Yf{t)} -
ag (1 —an) ¢
dag (1 —ap) (cp—1) +1

[GHW%{,t + (1 —an) 7"'*H2,t + aHW*FQ,t + (1 —an) 7T2F,t] +

(ﬁt + V/Vt)2 +t.i.p.+o0 (83) ,

with respect to its arguments ?H,t, }A’Rt, V/Vh Et and Ty ¢, TRy, w’;“, W}’t subject
to the NK Phillips curves, the equilibrium condition linking relative prices to
output gap differentials and demand gaps, the definition of the wealth gap, and
the Euler equation characterizing the evolution of the wealth gap. In the case of
non-trivial portfolio decisions (not covered here), higher order Euler equations
characterizing these choices would have also to be considered.

We treat the cases of PCP and LCP separately as some of the constraints
differ significantly.

3.1 LCP economy
3.1.1 Proofs of propositions 3 and 4

In the LCP case, the monetary authority minimizes (1), with respect to its
arguments ?H,t, ?Fm ﬁt, W\t, and T ¢, 7r*H7t, W},t, Tr,:, subject to the following
constraints arising from the competitive equilibrium:

1. NK Phillips curves determining inflation rates

THt — 5Et7TH,t+1 =

(1-aB)(1-a) (o +n) (Ve = V%) + At
a — (1= an) 2an (0o - 1) (T -7 + &) - (B + W)
(1—ap)(1-a)+

* *
=THt — ﬂEtﬂ—H,t+1 + Ay,

(67
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* * _
TRt — 5Et7TF,t+1 =

(1—ap)(1—a) (o +n) (Viu = VE2) + i+
a (1 — ax) [2aH (06— 1) (i—f;f”Jr&) _ (ﬁﬁﬁtﬂ
(1-af)(1—a)+

=7py — BEmp 1 — Ay

)

«

and the constraint on inflation differentials in the same currency:
TRt — THt — (Tt — T+ A — At—l) =0,

where the equilibrium relations for first best outcomes }A/}J;bt, ?If:l;, ﬁf ® in terms
of fundamental shocks are as follows:

(n+ o) Vi, =
2an (1= an) (06 = D] (Z7) = (1 = an) (o = S ) + e+ (140 Cyy
(n+0) Yy =

2an (1= an) (06 = D] (=77) + (1= @) (Co = o) + S+ (14 1) T
4 (1= an)an (60 =)+ 1 " = o (Vf, = V%) = 2an = 1) (Cop — Lo )

2. the equilibrium condition linking relative prices to output gap differen-
tials, A; and demand gaps:

Vo ) - (v ] (T LR
e, AT D) G ] i D (0 2)

3. the definition of wealth gap V/\Z from the difference in budget constraints,
depending also on net wealth B;:

W = o|(G-G) - (¢l - (o -af)
(i = Foc) = (78~ 81 +
(o (e ()|
—[2(1 - ap) U+(2aH—1)] (Tt—th”)—zaH&Jr

2(1 - an) |(2an (06— ) +1-0) " — (Cey =) |

4. the Euler equation characterizing the evolution of Wt (and thus net wealth
Bt )Z /\ A
EtWt+1 — Wt =0.

Bond economy
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Observe that in the case of a bond economy, the program amounts to choos-
ing Yuyt, Yrt, A, We, Th g, THts Tt TR, and B:, subject to the following
expression for Wt in terms of differences of budget constraints, namely:

(1= an) [2a1 (6 — 1) + 1 W, = [an (1 = an) (06 — 1) +1] (67 Bis = B) +
(1= o) Rar (06 = 1) +1 = o] [ (Vire = V4%) = (Ve = ¥£5) | +

2ai (1 —ag) [2(1 —ap) (6 — 1) +1 — ¢] A+
(1 —an)[Mdan (1 —an)(cp—1)+1]-

o' (2an (6 — 1) +1—0) ifb - (ZC,t - ZZ‘t)}

The necessary FOC’s with respect to inflation are given by:

[0
TH,t 0= —amaHﬂH,t —YHit T YH -1~ V¢
* « * * *
THt 0= —Hm (1_@H)7TH,t _7H7t+rYH,t—1
«
mpe 0= —Gm (I1—an)Tre—Yrs +Yri-1+ Ve
« (0%

Tpe = 0= _gmaflﬂ'},t —Vrt tVFi-1s

where Yg 4, Vg, Viand g, are the multipliers associated with the Phillips
curves — whose lags appear reflecting the assumption of commitment, implying
the following solutions for the multipliers:

a-ap-a)
RELIELY

W% -0 [GH (7TH,t — W}K:"t) +(1—an) (W}kLI,t - WFﬂf)] +

_ (1-ap)(1-aq) (*’YH,t - 7?—1,1& + ’Y}},t—l + ’YH,tfl) +
(] - (_’Y},t —VFt T VFi—1 T V*F,t—l)

Yai+vre) =0 (aubae + (1 — an) pry)

Vit V*F,t) =0 (aHﬁ?,t + (1 - aH)Z/’\yf{,t)

-2
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The FOC with respect to output is given by:

Tue o 0=(on) (Vus = ¥4 +
2ap (1 —an)(cp—1)o ~ b R -
day (1—an) (0 — 1) + 1 KYH’t B YH,t) - (Yth - YF,t)} +
QGH(l—aH>¢ 2aH(0¢_1>+1_0.
dagy (1—ap)(cd—1)+1 2ag(p—1)+1
lI-ag)(c—1)] 1—-aB)(1—-a)
_{””_2@}1((;5—1)“} o (
_ (21a; (0:;1)(?);11) (1- aﬂ;(l — ) (W’F,t N 7}’,5) N
1
“oan @D a1 P ) +
20 (0p—1)+1—0
2an (¢ — 1) + 1

<Bt +V/\>t) +

YT ’Y*H,t) +

(A =B 1)

~

Fre 0=t (Ve ¥+

2ap (1 —an)(cp—1)o ~ b R -

day (1 —an) (09 — 1) +1 KYH’t B YH,t) - (YFat - YF,t)} +
2an (1 —an) ¢ 2an (0 — 1) +1—0 [~  —

_4aH(1_a’H)(U¢—1)+1 2ap (¢ — 1) + 1 (At+Wt)+

_ _(l—aH)(U—l) (1-aB)(1-a) .
[U +n 2ag (¢ — 1) + 1 o (Yre +7Fe) +
_(l—aH)(a—l)(l—aﬁ)(l—a) N
2am (¢ — 1) + 1 o <7H,t + 'VH,t) +
e (BEY i1 — ) +
2an (p— 1) + 1 t+1 t
_QCI,H(O‘(b—l)—‘,—l—o’ a1 .
2aH (¢ _ 1) + 1 ()\t B )\tfl) 3
where we have used the fact that
W, _ _3)7V\t _ 2ag(0p—1)+1—0
ai}H,t 8}/}}% 2ag (p— 1)+ 1
~ o —(2ay — 1) 4z
0T _ OVt
OV, dag (1 —an)(cp—1)+1
0T, 1

COVp, 2mm(6—1)+1

22



The FOC with respect to LOOP deviations is given by:

R, oo 2m(—an)d (2 o
At B 2aH(¢71)+1(At+W‘5)+
(I1-af)(1-q) 1
a dag (1 —ag)(po—1)+1

(dan (1 —an) (po — 1) + 1) (ygs + Ve — (Ve +7i00)) —

((oon— 1)~ 201 e a9~ 1) 1) 28 2L Zen) (00 ZD 1201y

(’YH,t + ’Y*H,t —YFt — ’Y},t)
2aH —1
Ban (6 - D71 B =)

201 [2(1 —an) (0p —1) +1— ¢
2(IH(¢—1)+1

where we have used the fact that:

(N =B N1)

AW, 20y [2(1 —an) (09 — 1) + 1= ¢
83t 2aH(¢_1)+1
4aH(1—aH)(a¢—l)+l
2CLH((Z)—1)—|—1
- 1+
t 0N,
oA, _1_(2aH_1)4aH(1—aH)(J¢>—1)+1
(2aH—1) _ QCLHd)
2 (0—1)+1 2ap(p—1)+1

Finally, the FOC with respect to net wealth is given by:

Bt . O = 2aH (1 — CLH) (;5 [EtWt+1 - V/\Z] +

_(1—aH)[2aH(g¢_1)+1]W.

[(Et (’YH,t+1 + ”Y}},tﬂ) - (’VH,t + ’Y?—I,t)) - (Et (7F,t+1 + 7;‘,t+1) - (’YF,t + V}t))} +
(2ag — 1) [5Et’)/t+2 — By + BEY 0 — ’Yt] +
[day (1 —an) (0¢ — 1) + 1] [(Bedesr — B~ A) — (e — B Nm1)]

which simplifies as follows:

0 = _(1_“H)[2GH(0¢—1)+1]W_

[(Et (7H,t+1 + 'Y}k'i,t+1) - (’YH,t + ’Y?{,t)) - (Et (’YF,t-s—l + ’Y;«‘,H-l) - (’YF,t + 'Y;‘,t))] +
(2an — 1) [BEYii2 — Ervesr + BErye — 7 +
[ag (1 —an) (0¢ — 1) + 1] [(EtA41 — BTN) — (N — 571)%—1)} .
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Proof of Proposition 3: Sum rule. By summing the FOCs for inflation
rates and output the solution can be expressed in terms of a familiar sum rule
for (the change in) world output gaps and CPI inflation rates (where observe
that we have switched to the gap notation, e.g. YH = YH = }A/If;bt)

0 = ?H,t + ?Fﬂf + 0 (aHﬁH,t + (1 — aH)ﬁF,t + aHﬁ;‘,t + (1 — aH)ﬁ-I,t)

[?H,t - ?H7t71} + [?Rt - ?F,tfl +

0 laumry+ (1 —an) mpe +anmp, + (1 —an) 75,

the same as under complete markets.

Proof of Proposition 4: Difference rule. The difference rule is difficult
to characterize analytically, but for the special case of = 0. From the FOC for
output solve for the term (BE;y,11 — 7V¢) :

1
2ar (6 — 1) + 1

(BEW 41— 1) (0 +mn) (YH t— ij;bt)

2ag (1 —ag) (cp—1) o ~ S fb N -
Cday (1—an) (0o —1)+1 KYH’t B YH,t) - (YFat - YF,t)} +

QGH (1—GH)¢ 2CLH (J¢_1)+1
day (1 —an) (0o —1)+1  2an (¢ —1) + (At + Wt)

+
{ (0+n)%(m,t+"y}}t }+

1—a o—1) (11—« j e *
(QaH(g)—(l)ﬂ)( ﬁ(l( )[('YF,t+’YF,t) (7Ht+7Ht

QCLH(O'(b—l)—I—l—O'
2ag (¢ —1) +1

(A — B A1)

1
B (o) 41

— (O' + 77) (}/}F,t — ?If)?ﬁ) —

2ap (1 —an)(cp—1)o ~ b R -
dag (1 —an) (0 —1) +1 {(YH’t - YHJ/) - (Yth - YF,t)} +

2aH(1—aH)¢ QGH(U¢—1)+1—0
dag (1 —ay) (0 —1)+1  2ag(p—1)+1
(o4 m) W (VEe + V) +

(I1-an)(c-1)(A-af)(1-a)

BEWi11 —7t)

(ﬁt +V/\7t) +

[('YH,t + 'ﬁ[,t) - ('YF,t + 7*F.,t)] +

2&]{(([5—1)—}—1 a
2ag (op—1)+1—0 . '
2an (¢ — 1) + 1 (e =67 Ae):s
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Summing up we obtain:

m (5Eﬂt+1 - 'Yt) = (oc+7n) [(}/}H,t _ ?P];f)t) _ (?F,t _ i}p{i)} B

dag (1 —ap)(cp—1)o 1/o b . -

dag (1 —ag) (cp— 1) +1 {(YH’t B YHvt) - (Yth - YF,t)} +
4GH(1—GH)¢ QGH(U¢—1)+1—0

dag (1 —ay) (0 —1)+1  2ag(p—1)+1

(ﬁt +)7\7t) —

{(o+m) — 2D L e [y ) = (Ve + Vh)] +

2a (cp—1)+1—0

e e )

Consider now the FOC wrt LOOP:

A, oo 2m(—aw)d (3 o
Beor 0= 2aH(¢f1)+1(At+W‘5)+
(1-aB)(1—a) 1
a dag (1—an) (po— 1)+ 1

. (4an (1 —an) (6o — 1) + 1) (vge +vpe — (Vie + Vi) +
5 | = [2on—1) =21 - an) [2an (09 — 1) + 1] 2nROZa gD ] o

2an (p—1)+1
(’YH,t + 7?{,1& —TFrt— 'Y*F,t)

2ag — 1
_Mﬁ (BEtYig1 —7e) +
2ay [2(1 — -1 1—
 2an [2( 2a:}é<)b(jqi)+)1+ ¢ e )
From the FOC for Et
0 = (1*aH)[20H(0¢—1)+1]%.

[Ey (’YH,t+1 + V*H,t+1) - (VH,t + 'Y;I,t) - (B (7F,t+1 + ’Y*F,t+1) - (“YF,t + ’Y*Ft))] +
(2an — 1) [(BEy42 — Evvigr) — (BEryiy1 — 1) +
[dag (1 —an) (0¢ — 1) + 1] [(Bedes1 — B N) — (Ae = B Ae1)]

we get the following solution for ()\t - ﬂfl/\t_l):

[dan (1 —an) (06 = 1) + 1] (A = 87 A1) = —(2am — 1) (BEryi41 — 1)
+ (1 — an) [2an (0¢ — 1) 4 1] =080,
I:(’YH,t + '7}({7t) - (’}/F,t + ’Y}Z_ﬁ)}

where we have also used the fact that:

dag (1 —ap) (cp—1) +1
2aH(¢—1)+1

20 (00 —1)+1—0
2ay (p—1)+1

+ (2ag — 1)
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Thus we can write

20 (BEvs =) = [o+nlan (1—an) (06— 1)+ 1] [ (Ve = V%) = (Ve = V)| +
B 2ag (cp—1)+1—0 /o~ =
4aH (1 CLH)(b 2aH (¢_ 1)+1 (At+Wt) +
1-— 1-—
~ (o + nldas (1 — ag) (o0 — 1) 1)) L=
[(’YH,t + ’Y*H,t) - (7F,t + 7?,1&)]
Set 7 = 0 and solve for (VH,t + Ve~ VR — 7}‘:’,5)
20 (/BEt’Yt+1 - 'Yf,) = 0 K?H,t - ?}J;Z) - (?Et - ff}{?)} +
2ag (cp—1)+1—0

dan (1 —an) ¢ 2an (6 —1) + 1 (£t+Wt)+

U(l—aﬁ)(l—a) [(

YH,: T V*H,t) - (7F,t + V*F,t)]

also using the FOC for ﬁt after substituting out for (/\t — ﬁ71/\t_1) :

2ap — 1  dan(l—an)d [+ -
2[4aH (1 —aHI; (0 —1) + 1] (5Et7t+1 _’Yt) = —W (At +Wt) +
(1-af(1-0)

(1—045)(1—04)(

o VH,t + Yrt — (7;# + ’Y;{’t)) — (2CI,H — 1)

(Yere + Ve — Yre — Vi)
[4an (1 —an) (0 — 1) +1]°

The following equality holds:

(67

o [P~ )~ (P = TR+

day (1 —an) 2an (cp— 1) +1—0 J
2a;(¢—*1)H+¢1 [(QGH 1 o (}i(aH) (c)f;_ D+ +U] (Bt ) =
L= ah=a)

VYH: T VRt — ('Y},t + ’V;I,t)) )

which further simplifies as follows:

Tan = a ea = (e = ¥42) = (P ¥ +

2ag (cp—1)+1—0 day (1—ap)d /1~
[4aH(H1—aH)(a;—1)+1] “} 2a§(¢_1)H+1(At+Wt)
(1-aB)(1-qa)

= 0 (a7~ (Vre +700)) -

(2aH — 1)
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In turn we can rewrite the left hand side of the above expression as follows:

(2az — 1) (Wt + &)
4CLH (]. —aH) (O'(ﬁ— ].) +1

2ag (cp—1)+1—0 a} dag (1 —an) ¢
[4aH (1 — aH) (O’¢ - 1) + 1] 2(IH ((;5 - 1) +1

(2ag —1)> =1 — 4ay (1 — ay) (06 — 1
4aH (1—aH) (O'Qb—l)‘l-l

(2aq — 1) |7, — 7" + Ay + +

(2ax — 1) (B0 + W)

_ /Q\t—@[b—ﬁﬁ-(]//\jt'i‘&t)*‘ )(Wt+&s)+

(oo 1) 2 Loe ] JnEmad (3,4 )
= GO Aok (WorA) o gt ST (W B) +

(oo 1) o0 DL o ] el (3, 53
= Q-0f"-A+(Wi+A)+ 4aH2(alH_(<ZH)¢;(i1 1) (Wi +3).

Finally, using the FOC for inflation to substitute out % (VH,t +Ypt — (7}‘7,15 + 'y}‘{,t)) ,
we arrive at the following expression for the optimal difference rule in levels:

0 =00 [(aupm,: + (1 — an) Dre) — (auDr, + (1 —an) Diry)] +

don (L= o) & (1) (3, 177,).

=
Q t+Wt+2aH(¢—1)+1

which is straightforward to write in terms of inflation and growth rates of the
other variables as in Proposition 4:

0:9[(aH7rHt+(1—aH) Fit

[(6-cr) - (e -ar)] -[(e-

40,H(].—(1H)¢ (O’—].)(
2aH(¢—1)+1 o

(aHﬂHt + (1 —an)7y,)] +
) - (0 - e+

) —
3t EAVERTE Wt - Wtﬂ) .

An alternative way of expressing the targeting criterion. The tar-
geting criterion could also be expressed as a combination of the CPI-inflation
and consumption differentials:

=0 [(aHﬂ'Ht + (1 —an)mpy) — (aHﬂ'}’t +(1—ap) 71'}}715)] +

Ewt ] + (8- 0%) - (8s - 81%)]

anm+ (1 —an) mpe) — (aHW?{,t + (1 —au) 7y t)] +

)~ (et aim)] (6 r) - (et -cit)
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Taking again the difference in CPI inflation using the NKPC:

agmge+ (1 —ang)mp — (CLHTI'}K;"t + (1 —an) w’j{,t) —

BE; (aumh 41+ (L —an) 1) — BB (aumhyyy + (1 —an) T qq) =

(Fara = T%) — (e — 722) -

B B 2a — V) (Dy + A)) + 70, — .
:w (2ag — 1) (2an )< et t)j_uifl;ut—t +2(1—an) A,
o ~dag (1—an) (6 - 1) (T - T + &)

—&—(ﬁt-l-ﬁt)
_=0D =0 (5 5y (2an— 1) [f, - i + B}

where we have used the following relation:

G -0 = -1 (57" +4)+ A,

(G 2) - (7 74)] - o0 (9,4.8)
4aH (1faH)(¢—1)+1

In contrast to a complete markets (CM) economy, a policy that sets CPI inflation
rates to zero in response to efficient shocks is not optimal.

Finally, notice that we can also write the CPI inflation differential as a
function of consumption differentials:

= (2(J,H — 1)

LA,

anmpe + (1= an) e — (anmp, + (1 — an) 7)) —
BE (anmm 1+ (1 —an) mrer1) — BE: (QHW},Hl + (1 —an) 7T*H,t+1)

(-af)(l-0a) {[(C-&r) - (&' - &:™)] =21 - am) Wy + (20 — 1) [, — 771}

(0%

3.1.2 Proof of Proposition 5

We start by first proving Proposition 5 in the text, namely that ’]A} — 'zf by Et,
V/\Z and gt are independent of monetary policy under the maintained parametric
assumptions ¢ = 1 and n = 0. Next, we proceed to solve for the optimal
allocations. R .

We can solve for net foreign assets B; and (the permanent shift in) W, by
using the budget constraint:

W = W W=
= o[(G-G) - (el - - (e - o)
= o [(Vue = Vi) = (Ve = VL) +267 (Bia - 5B.) | +
—[2(1 - an) o + (2an — 1)] (ﬁ - f;fb) — 2agA; +

o~

2(1—an) [Qan (00— ) +1-0) I — (Cou— Lo |
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where we used the fact that
(Qt — @{b) = 2an (ﬁ - ﬁ/fb + 31‘,) — ('ZA't - ﬁfb) )
and the link between the output gap and relative prices:
o [(?H,t - f/;;f;) - (?F,t - ?gf;)] = [an (1 — an) (06 — 1) + 1] (i; ~ T4 ﬁt) +
(2ag — 1) (Wt + ﬁt)
we obtain the following simplification:
(L—a) W = o8 (B = BB) + (L—an) (0~ DA+
(1—an) 2an (06— 1) — (0 = )] (T - 7" + A,) +
(1= an) [an (06~ ) +1- ) " = (Cew — Con) |

when ¢ = 1 the expression becomes:

(1- aH)Wt = g (@—1 - Bgt) +
2an (1 —an) (¢ — 1) (ﬁ—ﬁfl”rﬁt) +
(1 —an) [QaH (p—1) ’]A;fb - (Zc,t - ZZ‘t)] .

Using the consumption Euler equation we get the following difference equa-
tion for NFAs:

) (566 -
2ap (1 —an) (9 — 1) B ((ﬁﬂ - T+ ﬁtﬂ) - (ﬁ 770+ &)) +
(1—an) [QCLH (¢p—1)E; (iﬁ - 'Zfb) — E; ((ZC,t+1 - Z*c,t+1) - (ZC,t - ZZ’t))} .
In order to solve it, observe first that we can solve for the expression for
(73 L At) by using the relation
T — Ty = (7A2 T+ A - &_1) :

and taking the difference between the NKPC for mp; — 75, with 0 = 1 and
1 = 0 to get the following difference equation:

TFt —THt — ﬁEt (7TF,t+1 - 7TH,t+1) =

~

('?t ~ T+ A - 8t—1) - BE; (ﬁ+1 — T+ Ay — ﬁt) =

(-af)(-a) (Vira = ¥3) = (Ve = V) = Ao
« 21— an) [2an (6= 1) (T = T+ Ar) = (Be+ W) |
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Using again the equilibrium relation between the output gap and relative prices
also when 0 =1 and n = 0:

oo _ (v o] B — -
pogpos, AR LR ) e (8)

we can simplify the above difference equation as follows:

BE: [(ﬁﬂ 7;+1 +3t+1> - (T 77"+ A )}

(178 (7724500 -
W(ﬁ_zﬂ’wt):

U=eD U=y g [ (74 -7) - (37 - 7))

We solve this difference equation for ('ZA} - ']A;f by ﬁt):

(ﬁ -7+ ﬁt) = " (ﬁq -7+ 37%1) - &= ai)ﬂ(l —2) észlV/\Z +
Soi B (T ) - (7 7)),
=0

where 0 < 11 < 1 < 87! < vy are the eigenvalues of the difference equation,

solving the standard characteristic equation:

1-— 1-—
Br? — {1+6+(O‘ﬁa)(a)} v+1=0,
namely
1+ 8+ (17045;(1%!) + \/{1+5+ (1704[2(1,@]2 48

v= % .

We simplify further using the fact that V/\Z is a martingale:
~ ~ —~ ~ ~ ~ Vo — 1) —~
(Tt -7+ At) =1 (7271 -7+ At,l) _ (B 1) 51/2 )Wt +

> vit B (R = T8) 07 (R = T8

where we have also used the fact that: (Bng D _ (- aﬂ)(l a) (V21 5

Observe that we have only used equilibrium relatlons that are 1ndependent
of monetary policy. Therefore, the three variables (’]} - Tt + At) , B, and Wt
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are all related and can be solved independently of monetary policy as a function
of exogenous shocks only.

To complete the proof of Proposition 5 we thus need to show that net foreign
assets B; do not depend on monetary policy. This is straightforward, as by using
the consumption Euler equation and substituting out the solution for the terms

involving (’ZA; — ’ZA;f by £t>, namely
B, <(7A2+1 7;_,_1 + ﬁt_,_l) - (’f; — ’f;fb + ﬁt)) =

— (=) (T =T +A)) +

S [T T) =7 (T - 7)),

we get the following difference equation for f;’; that we can solve explicitly for
NFAs independently of monetary policy:

gt — B\t,1 = —2aH (1 — aH) ((b — 1) .

(65 BB (Fovssr =T+ Buisin) = (Fovs - T+ B0y) ]| -
j=0
(1= an) [2an (6= V] 8Y_ BB | (300 - T20) | +
Jj=0

(1—an) ﬁiﬂjEt [(Zc,t+j+1 - Z*C,t+j+1) - (ZC,t+j - Z*C,Hjﬂ :

=0

We can further simplify the latter expression using the above solutions for rel-
ative price misalignments; namely we have that for 7 > 0 :

~ (e A A 1= (Bry —1)
+1 b 2
Ey (’EH 7;4‘] T At”) =u (7;_1 ~I5 At_l) C1-u Pra

‘*‘ij”l (ZVh 'E [(,Ttibh+s+1 th+bh+s) B (Q;ibh+8 Zibhﬂ 1)})7
5=0

Putting the above together we can find the following solution for NFAs only
as a function of exogenous shocks and W;, which is also independent of monetary

Wy

31



policy:
By — Bi_1 =2an (1 —ay) (¢ — 1) (1 — vq) -
52;10 5jV{+1 (/?t—l - ']A;]ibl + 81‘,—1) +

~ b ~fb
8 ZOO ﬁj J Jj—s Zoo ~h—1p (7;+h+s+1 - Tt+h+s)
§j=0 s=0 Y1 h=0Y2 t g1 <7A_fb s )
t+h+s t+hts—1
(Bra —1)v1
2 1-— 1) -
+2an (1 —an) (¢ )V2(1_BV1) s

—2ap (1 —ap)(¢p—1)-
53 g [Z B [T e = Tln) =57 (B - ii%s)ﬂ
=0 =0
— (1= an) 2an (6~ 0] 83 BB [ (T — 1Y)
§=0

+(1—an) 5%5”@ [(Zc,tﬂ‘ﬂ - Zz7t+j+1) - (ZC,t-i-j - Zg,tﬂ’)] :

=0

This completes the proof of Proposition 5.

3.1.3 Elasticity thresholds in Section 5.2

Here we derive the threshold shown in equation (39) of the text, that we repro-
duce below for convenience. Under LCP, for & = 1 and n = 0, conditional on
anticipated taste shocks, the wealth gap W; and B; have the opposite sign if

QaH — 761’2

¢ > (Br2—1) < 1,
2CLH
As shown in Table 1 in the text, with ¢ = 1 and n = 0, the terms-of-trade
response to (current or anticipated) taste shocks in the first-best allocation is
7;f b=o. So, the expressions in Table 5 simplify as follows:

v2

(1 an) |1+ 2an (6= 1) L0 W, = — (B, - 87'B,)

2an(¢—1) L2001

~ —~ Lra— ) 15 ~
B, —B,_ = 2(1 571) ( B,_ 75’_)
t t—1 1+2a”(¢_1)ﬂ (Bra—1) /8 t—1 t—1

vo(1-Bvy)
1+2an(¢p—1) (ﬁ;g;l) 00 j ~ ~k ~ o~k
L+2aH(¢—1)ﬂ("”2” B i—o B Er [(Coqjrr — ottt Cotri — Cotty

va(1-Bry)

From this, it is easy to derive the threshold above. Note that the threshold
is decreasing in openness (ag — 1/2,¢ > 0) and the degree of price stickiness
(vo — 1/8, and (Bf%l) — 1,6 > 0), and is smaller than the threshold in the
natural allocation.
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Since first-best terms of trade ’zibs are different from zero for productivity
shocks, deriving a threshold requires taking a stand on the term Z; in Table 5,
rewritten below:

2= 20 (1= an) (6~ ) X520 va" By [(T0n - T) - 87 (T2 - 720
vo—1
1=y 00 [ | o (7 - )] +
Z?io V27871Et [(ﬁib]'Jrerl - iib]Jrs) - 571 (ﬁiijrs - iibj'Jrsfl)}
(iibh+s+1 - ,zibh+s)

— (=) B |l | Satovs " B 1 [~ ~
= = — fb fb
- (Tt+h+s - Tt+h+s—1)

> ieo B

Specifically, B, <0 only if Z; < 0, which in turn implies the following
restrictions on parameters and productivity shocks:

t+j+1 t+j
1+2ay (p—1) Lr2=b o ~ b ~ cp
[ ’ {5 Zj:(} B E, [(Zijﬂ - Zig)}

Brao
Bro—1
20 (9=1) gty
oo —s—1 = fb = b ~1 (51 = b
DemoV2” By |:(7;‘/+j+s+1 - T+j+s) -p (/];Jerrs - 7;+j+571>}
7 fb T fb
(Tt+}L+s+1 - Tt+h+s)

J Jj—s 0 —h—1
—(1—=v1)p s=0V tho Va Ey _B,l (,j:fb _,j:fb )
t+h+s t+h+s—1

S B (T~ T -0 (T 50 )] <

+352, B

Using the expression for VNVt in Table 5, we can deriving an expression highlight-
ing the conditions under which a capital inflows due to anticipated productivity
shocks lead to a positive or a negative wealth gap:

~ 2a (1 —ag) (¢ — 1) = = b ~fb
(I—au) Wy = 1+ 2an (6 — 1) ~Cr=D_ | | BY BB [(ZHH _Zﬂ')} *
H Bra(1—pBr1) j=0
o o —s—1 ) ) —1 (5fb = fb
- 2—ovz B [(72+j+5+1 - 7;+j+s> -8 (Tt+j+s - 7;+j+s—1)}
+ Zﬂj j j—s ©  —h— (iibh+s+1 - iibh-‘rs)
j=0 —-1=wv)B | it Sheove B, _ g

—1 (~4fb
_6 (7;+h+s t+h+sfl)

Provided that 2an(1—an)(¢—1) > 0 (which is the case for ¢ > 1 and ¢ <

—1
1+2arr(¢—1)7gf§<V12,531>

1-— % < 1), the sign of W; depends on the sign of the expression in
curly brackets on the right hand side. For the parameterization on the second
column of Figure 2, with ¢ = 0.3, we are assuming that the expression in curly

bracket is negative.
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3.1.4 Constrained optimal allocation under LCP and proof of Propo-
sition 9

In order to derive the optimal allocation, consider again the difference of the
sum of the within-country NKPC with o = 1 and n = 0:

agmg+ (1 —an)mp — (aHﬂ'}J +(1—an) 7T*H7t) —
BE (aumw 1+ (1 —an) 7TF,t+1) — BE: (CLHW;,t-H + (1 —an) W}k'i,t+1) =
(1-apf)(1-aq)

= Q- O+ (2an = 1) [ — i + W

We next substitute the relative target rule and derive a difference equation in
the misalighment and demand gaps:
anHyt + (1 — aH) 77F,t — (aHﬂ—Et + (1 - aH) W;I,t) — ﬂEt (aH’/THﬁt+1 + (1 - aH) 7TF,t+1) —

BE; (GHW},Hl + (1 — an) 7TEKLI,tJrl) =

o {65 [ (FWees = ) + (0s - 0f1) - (8- 0] -

We=Wit) = [(Qr = 0f") = (Qir — 01| =
( )-[(@-al)-( )]}
Zw{ét—@{b+(2aH—l)Wt}~

(67

The equation admits the following solution as a function of both current and
future values of W:

(0:-0f") = (@) -5 3 e (Pews = o) +
- — 0 .~
— (QCLH — 1) WM;}KQ JEtWt+j.

where 0 < 54 < 8 < 1 < 7' < 5 are the eigenvalues of the difference
equation, solving the standard characteristic equation:

6%2_[1_1_/3_’_(1_06%.)[(1_06)9}%4'_1:0’

namely

2
14 g+ (=eflli=ag 4 \/{1 + 8 + (d=efli-a) (9] — 48
20

1,2 =
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As in the PCP case, we can simplify further by using the law of motion for the

wealth gap Wi, EW; = Wy:

(Qess = QM) = s (Gusr -0t ) - i (Wiees ~ Wiegmn) +

(1-ap)(l-a) 0
a 5(%2_1)Wt‘

The first term Wtﬂ' — V/\zﬂ,l =0 for j > 1, while it is equal to V/\Z for j = 0;
instead the last term represents a constant shifter proportional to W; for any
j 2> 0. Furthermore, recalling that,

[V/\Z - Wt—l} + [(@t - A?’) - (@t—l - @ﬁlﬂ =
(60 &)— (6~ &™) - [(Gr ) - (e -a)],

we have that inefficient deviations in cross-country consumption differentials
(and thus in CPI inflation) are given by:

(00 ) (@) [(Gr - Gia) — (6% &) -

(222) (=) - oo - S22,

—(1-101) (@tfl - Q\{fl) =

=20 (aumg: + (1 —an)mrye),

- (QGH - 1)

which, interestingly, does not depend on the trade elasticity ¢.
Thus, we also reach a solution for the deviations from the law of one price:

A, = (@F@tf'b) ~ (2ay — 1) (ﬁfiﬂ#&).

Finally, we can solve for the permanent response of Wt as a function only of
exogenous shocks:

(L—a)W, = 87" (By-BB.) +
2an (1 - an) (6= 1) (T - /" + &) +
(1—an) [QGH (617" - (Zc,t - Z*Ct>] .
Using again
(Z-7"+4) = wn(Ta-Th+50) - (BZEV;DVA% +
St (R~ ) -7 (T - )]
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(1—an) {1+2aH(¢—1)(ﬁ";V;1)]Wt:

(,8‘1@_1 - Et) -
2an (1= an) (0= 1) Y vy B (B - T0) = 571 (B - T | -
s=0
(1= an) [2an (6= )T — (Ceu = )]
Recalling the solution for capital flows
B, —Bi1 =
2an (1= aw) (0 ) (=) {53 94" (Toa = T2+ Bima) +

j=0
= fb = fb
(,Tt-&-h-&-s-&-l - Tt+}n+s> ] } n

21 (5f0 = b
_ﬂ (7;+h+s - 7;E+h+s—1

J

oo ) . oo
P SATY
h=0

j=0  s=0

2aH(1—aH)(¢—1)m/\t—

2au (1—an) (¢ —1)BY_F Y vy* 'E,
j=0 s=0

t+j+s+1 t+j+s

Atj-v&-bj—&-S-&-Q - At-&-j-&-S—&-l - _
g1 (f—fb _ I )

(1 o) 20w (6~ D) 83 BB (T, - T25)] +
=0

(1—an) ﬁiﬁjEt |:(Zc,t+j+1 - Zz,t+j+1) - (Zc,t-i-j - Z*c,tﬂ’)} :

=0
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. v (6 — Bra—1) |
(1~ an) {1—1—2 #(¢—1) Bra (1—5V1)]

Wy =

BBy —Biy +2au (1—an) (9 —1) B> _ B
j=0

~

—1 (Afb T fb
B (7;+h+s - 7;+h+sfl)

2an (6 = 1) By [ (T

j | —s 00 —h— b
(1—1) Zizo Y o Va "R, { (Zih+s+1 -

o —s—1 = fb = fb
2520 vy T Ey [ (7;+j+s+2 - 7;+j+s+1) -

-1 (A fb b
6 (Tt+j+s+1 - Tt+j+s) } -

|

= fb
z—i-h—i-s) -

_Ttb

) . mﬂ +
+(1 aH)ngoﬂJ { —E,; |:(ZC,t+j+1 _Z*C,t+j+1) N (Zc,tﬂ _Zz’t-i_j)} }

+2an (1 —an) (6= 1) vy " 'E, {(,?tistrl - 7L

s=0

) (7T )]

+(1—an) [QaH (p—1) ﬁfb - (Zc,t *Zét)} .

2o =)0 1) = 55

2ay (¢ — 1) Lra=bn R N
H( )uz(l ﬁm)) {ﬂlBtl_Bt1+2aH(1_aH)(¢_1)6'

vo—1
1+ 2an (¢ — 1) 5l

Zzio VQ_S_lEt [ (

Y520 B
(1—v1) i:o Z (Ef_o Vzihi

2an (1 —an) (¢ — 1) Yoo gvy* By

20 (6~ 1) B [ (T80 -T2 -

(1 - aH)ﬁZ?io ﬁj

E, [(ZC,t+j+1 -

*

Cc,t+j+1

)

~ *

—(Cotrj — Coty

(1= an) [2an (0 = DT = (Co = o)
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Tfb T fb
7;+j+s+2 o 7;+j+s+1) -
—1 (A4fb T b
B (7;+j+5+1 - 7;+j+s)
=~ b =fb
1 (/];Jthrerl - 7;+h+s>
Ey —1 (710 Tfo
ﬁ t+h+s ~ “t+h4s—1

)



B\t - B\t—l =

2ay (1 — - " i
an) (6= 1) (L=v1) 83 ™ (Ta = T + Bia) +

Jj=0

2ay (¢ — 1) Lra=bn

va(1—PBry) 15 .

1+2aH(¢_1),3u(f(Vf,81))(ﬂ Bt71_8t71>_
B,

1+2@H(¢—1)(/3227—1)
V2

1+2aH(¢_1)% 2ag (1 —an) (¢ —1) -
By

- g oo | (B =T5) -
jz::()ﬁj st (Ttibj+s B ,?t{,_l}+s_1) _
(1-v1)p Zi:o V{*S Z}OLO:O V2—h—1Et [ (’Z;ibh+s+1 _ ’Zf—bh+s) B
5 (T = T ]

1+ 2ap (¢ — 1) 8221 (1—an)B-

1+ 2a _ 1) Bre=1)
[ (- 1) 2
Bu2(1—Bv1)

> { o= 1) Be| (T = 700)|
j=0 B, [(Cc,tﬂ‘ﬂ _Z;H[j(ﬂt)ﬂ_ﬂ(& t+?>_}A* ] +
it CC,H]‘)}
(7000 -7 -
)|

2an (1 —an) (0= 1) Y vy " '
S=! -1 (7 s
0 ﬁ (Zibs - Zibs—l

2an (9~ 1) i
1+ 2ay (¢ — G~ (L@ [ = SN
ai (¢ — 1) 7221 W) [2an (0 = )T = (Co = o)
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Furthermore,

(51/2 - 1)
Bra (1 — Bry)

BBy — Biy +2ax (1 — an) (6 — 1) Zﬁj :
=0

(1 —an) |1+ 2an (¢ — 1) }Wt

= fb = fb
ZOO —s—1p (775+j+s+1 - 775+j+5) -
s=0Y2 t gL (,ffb _FI
t+j+s t+j+s—1

2ay (¢ — 1) B [(i{kbﬁrl - ﬁﬁ;)} -
B [ (Conrsnn = Conrsnn) = (Corrs = Couns)]
(1= an) [20n (6= DT = (Cow = Cou) |-

Lastly, we derive the link between the demand gap and capital flows shown
in Section 5 in the main text:

(I—au)Bd B +
=0

(170,1—1) 1+2(ZH(¢1)(BV621):| Wt:*é’\t+
Vo

(1 o) 20 (6 1) 3™ B [ (T~ ) 57 (B~ F2) ] +
s=0

1+ 2ay (¢ — 1) Lrz=lns _ S
O Vi | (- ) [2am (6 - DT — (G~ G

1+ 2an (¢ — 1) sl

Proof of Proposition 9: Derivation of the output gap.
We can finally derive the output gap under the constrained optimal alloca-
tion as follows:

(?H,t - ?gf;) - (?F,t - ff;{ﬁ) —2 (?H,t _ f/gft) _
= [an (1 —an) (p— 1) + 1] (ﬁ — T +&) + (2am — 1) (Wt +&)
= dag (1 — an) ¢ (ﬁ -7/ +£t) + (2ay — 1) (V’\Z + (@t —~ A{b)) :
namely:

2 (?H}t - ?ff}ft) =

(2an = 1) (We + (@, = ")) — dan (1 — an) N”;V;”Wt :

i1 ~fb ~fb —1 (~Ffb —fb
Z;io vy' T B [(Zﬁijﬂ - Zig) - B Zig - Zijﬂ)} +

4CLH (1 — aH) (b ~ ~
V1 (,Tt—l - ﬂ{bl + At—l
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This completes the derivation of the output gap in Proposition 9.

3.2 PCP economy
3.2.1 Proof Proposition 6

The PCP loss function is given by (1) subject to (A;) = 0 and
[aHﬂfmt + (1 —an)7if, + an7i, + (1 — an) 7T%J = 7%, + 7% Under PCP
optimal monetary policy minimizes the loss function subject to:

1. NK Phillips curves determining inflation rates

(1-ab)(d-a)

THt = BETH41+ o

(n+o) (}/}H,t - 252) + 1+
~ (- aw) - [20n (06— 1) (T~ T7) ~ W]

(1—af)(-a)

«
(n+0) (Ve = VE,) + 7y +
+(l—ag)- [QaH (cp—1) (ﬁ_ﬁfb) —VNVt} )

* _ *
Tpt = BEimpq+

where the equilibrium relations for first best outcomes )A/}J;bt, ?If:l;, ’]A;f ® in terms
of fundamental shocks are as follows:

(n+0) Y, =
i (1= an) (06 = ] (F*) = (1= an) (Cew = Ceur) + Cou + (L +m) v
(n+0) Vi =

2a (1= an) (06 = D] (=77°) + (1 = an) (Cow = o) + e + (141 Ty

whereas the terms of trade can in turn be written as a function of relative output
and preference shocks

4(1 — an) apgo + (2an — 1)2] ’f;fb =0 (}A/Igbt — }A/I{Iz)—(QaH -1 (Eat — ZCO ;

2. The equilibrium condition linking relative prices to output differentials
and the wealth gap:

g [(?H,t — ?F,t> — <}/>157bt - }/}I{‘,ii)} — (204H - 1) Wt

7, -7 =
b dag (1 —ag) (cp—1) +1 ’
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3. The definition of demand gap VNVt in terms of differences in budget con-
straints and real net wealth B;:

W = Wi=o0 (at - at*) -0 - (Zc,t _Z*C,t)
?H,t - i}F,t —2(1—an) ’]AH‘
7 l 257" (Et—l - 5515)

—(2an — 1) ’ZA; - (ZC,t —Zz,t) ;

_|_

4. the Euler equations characterizing the evolution of VA\Z (and net wealth
Bt>l N N
EtWt+1 = Wt.

Bond economy

Observe that in the case of a bond economy, the program amounts to choos-
ing Y1, Yrt, Dty Ta, T, and B; subject to the following expression for W;
in terms of differences of budget constraints:

(1 — an) [1 + 2an (¢ — 1)) W; = [dag (1 — ag) (06 — 1) + 1] (5—1&_1 - Et) +
(1—an)2an (c¢p—1)+1—0] K)A/H,t - )A/Igf)t) - (?F,t — }?}{zﬂ +
(1 - an) [an (1= an) (06 = 1) + 1 o~ [2an (06— 1) + 1= ) T = (Cey = Co ) |

The necessary FOC’s with respect to inflation are given by:

(0%
0= —— Y -
TH,t (= af)(1—a) THt —VH: + VH -1
* o * * *
Tpe © 0= —amﬂm —Yrt tVFt—1

implying
l—af)(l—a ~ P
—% (Vere —Vio1) = Omue =0 (Pt — Pre—1)
l-af)(l-—a), , X - -
T4 (’VF,t - ’VF,tfl) = 0 (pF,t - pF,tfl) )

where v, and 7%, are the multipliers associated with the Phillips curves —
whose lags appear reflecting the assumption of commitment; and with respect
to output (where observe that we have switched to the gap notation, e.g. Yy, =
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Yo, — ?I—J;f)t)

Yie 2 0=(o+n) ?H,t —
QCLH (l—aH)(g¢_1)U _ _
Ton (L —am) (o~ 1) 41 Ve~ Ve +
2ay (1 —an) ¢ 2y (0¢ — 1) +1— 0~

darr (1 —ap) (0p—1)+1  2ag (p—1)+1 Wet

2ag (cp—1)+1—0 .

2an (¢ — 1) + 1 (A =87 A1) =
(I-ag)(c-1](A-af)(1-a)

[U—H?_QaH(d)—l)—i—l} a Vaet

(1—aH)(0—1)(1—a6)(1—a)7* ,

2ay (¢ — 1) + 1 a Ft

Yr: :© 0= (0+mn) (E«“t) +

2a (L —ag) (cp—1)o [ ~
4aH(1—aH)(o¢—1)—|—1[YH’t_YF’t}_
2aH(1—aH)¢ 20,H(U¢5—1)+1—U~_
dag (1 —ag) (0p—1)+1  2ap(p—1)+1 !
2ag (op—1)+1—0 1
};aH(¢71)+1 (e =B h) -
(I-ag)(c-1D](A-af)1l-a) ,
[”+”+2aH(¢—1)+1] a TEe T
(I—CLH)(O'—l)(1—oz6)(1—oz)7 ,
2an (¢ — 1) + 1 Y Ht

Furthermore,

B, : 0=2an(1—an)é [EtWt+1 - Wt] +
[dan (1 —an) (06 — 1) + 1] [(Behes1 — Xe) = B (A — Xe1)] —
(1 —an) [2an (¢ — 1) + 1] w .

«

[((EtVH,tH - 7H,t> ((Etﬁ?,tﬂ - 7?,:5)}

[(BE:A 41— A) — (B — Me—1)] +

2a (06— 1) +1 .
— <4aH (1(111(55) (a—qb)— 1)+ 1) 0 (BEm 1 = BB 41)

implying

0
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As stated in Proposition 3 and already shown above for the LCP case, the
solution can be expressed in terms of a familiar sum rule for (the change in)
world output gaps and inflation rates:

0 = ?H,t + ?F,t +0 (ﬁH,t + ﬁ;ﬂ’t)
= F/H,t — ?H,t—l} + [?F,t — ?F,t—l} +
0 [7TH7,5 + ﬂ'*F,t] ,

and a difference rule.
Proof of Proposition 6: Difference rule. The difference rule under PCP
can be obtained by subtracting the output FOC’s to solve for \; :

2ag (cp—1)+1—0

-2 2ap (p— 1) + 1

BB = M) =

dag (1 —ap)(cd—1) o ~ =
[(U-H?) " dan (1—aH)(0¢>—1)+1} (YH,t—YF,t> +
dap (1 —apn) ¢ 2ag (0p— 1) +1—0—~
dag (1 —an)(0p—1)+1  2ag(p—1)+1 Wit
1—an)(oc—1 R -
[U +n - 2(2aH(¢H)—(1)—|—1)} ¢ (pH,t _pF,t) :

We can solve for (SA; — A;—1) from the first order condition for l§t
0=[(BEtAtr1 — M) — (BA — 1)) +

2 -1)+1 *
) <4aH (fH(aaf) (aqﬁ) D+ 1) 9 (Bimnns = Berier),

—[Er (BAs1 — M) = (BAe — Ae1)] =
2an (09 —1) +1 ) { (PHt+1 — DA Lt) }
l-a 08E ) , _
( ) <4aH (1—an)(cp—1)+1 BB ﬂ%t-&-l_ﬂ?,t)
A solution to the above equation is given by the following;:

2ay (O'(Z) — 1) +1
4aH (1 — aH) (O'(i)— 1) +1
Effectively this assumes that the growth rate in the (quasi-change (6A; — A\i—1)
of the) Lagrange multiplier of relative wealth depends on contemporaneous
shocks only via their effects on inflation differentials.
In turn, this implies the following difference rule:

dag (1 —ap)(cp—1)0o ~ =

0 = |:(U+77)_ 4CLHH(1—(1HI;(U¢—1)+1:| (YH,t_YF,t) +
4aH(1—aH)¢> 20,H(0¢—1)+1—0'/\

darr (1 —am) (06 —1)+1  2ag (¢ —1) +1 Wet
dag (1 —an)(cp—1)o N .

4aHH(1 - aHP)I (cp—1)+ 1} 0 (pH’t B pF’t> '

(BN = A1) = (1 — an) ( ) 08 (e — Ps) -

o
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Therefore, in terms of inflation rates and growth rates the "difference" rule is
the following:

0=1+m) ~ LA —an) (0o =T 1

day (1 —an) d 2a (cp—1)+1—0
4aH(1—aH)(U¢—1)+1 2CLH(¢—1)+1

0 (WH,t - 71—;“7:‘,)

(W\t - 77\2-1) .

This complete the proof of Proposition 6.
Alternative formulation of the difference rule. Alternatively, we can
substitute the above expression for the Lagrange multiplier A,

J2an(cp—1)+1-0

_1 -
2ap (¢ — 1) + 1 B (B — A1) =

dag (1 —an)(cp—1)o ~ =
[(U—H?)_4aHH(1—aHI§(U¢—1)+1} (YH’t_YF’t)+
4aH(1—aH)¢ 2aH(0¢—1)+1—J/\
fan(l—an) (06— +1 2am@-1+1 "t
[0 +n— QW} 0 (ﬁH,t —ﬁ}k?,t) )

into the first order condition for gt,

0 = [(BE:A+1 — At) — (BA — M—1)] +
2a (o — 1) + 1
(1—an) <4aH (1—an)(cp—1)+1

) 0 (BEmH 41— BEmy, 1) -

yielding:

2ay (09 —1)+1—-0
QCLH((;S*].)‘F].

2ay (cp— 1)+ 1 .
<4aH (0 —an) (oo 1)1 1) ! Ermien = Bimhip) +

_ dag(1—an)(cp—1)0o ] E, (?H,t+1 - ?Ht) +
fon (1=an) (06 =D +1) | B, (Vrsr — Vo)

dag (1 —an) ¢ 2ag (op—1)+1—0
4aH(1faH)(a¢71)+l QCLH(qﬁ*l)‘Fl

1- -1
M] 0 (Bemrr s = Eimoya)

0 = —2(1—G,H)

{(0 +1n) +

(EtVAle - VAVt) +
|:O' +n—-2

Recalling the law of motion for the wealth gap, EtWtH = V/\Z and the expres-
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sion,

2(1—aH)(U—1): day (1 —an) (0o —1)o
2ag (p— 1) + 1 dag (1 —ap) (cp—1) +1
2ap (o — 1)+ 1 )QQH(ngS—l)—Fl—U

2(1_aH)<4(J.H(1—CLH)(J¢—1)+1 2an (p—1)+1

we obtain the following targeting rule:

B _ dag (1 —au)(cp—1)o |
0= {(‘””) 4aH(1—aH)(a¢—1)+J

({5, T)] - (0 T)) )

0 (Evmmii1 — Eimhogyy)

Interestingly, this rule is a forward-looking version of the one which prevails
under complete markets:

0 = [(?H,t *?H,t—l)] - [(?F,t *?F,t—l)} +
0 (Tre — mhy) -
3.2.2 Solving explicitly for the constrained optimal allocation under
PCP

The targeting rule can thus be written:

T I —am (06— D T J (Vi = Yinor) + 0 +
2@H(1—GH)¢ 2aH(g¢_1)+1_a P g
dag (1 —an)(cp—1)+1 2an(p—1)+1 (Wt—Wt—1>-

0=|n

Using it to solve for inflation and substituting into the Phillips curve:

Omme = — (?H,t - f/H,t—1) +

2ay (1 —an) ¢ 2an (cp— 1) +1 -0 _
CnMag (L—an) (0o —1)+1+0  2an(¢p—1)+1 (Wt*Wt—l),

and recalling the following relation for Wt:

(1~ an) [4aH (ia_}léi)(;;t 11) . J We=—p" (9B~ Bt ) +

o [t | P (7 925)]

(- an) | e | (B - )
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we obtain the following system of difference equations in ?H’t and gt :
67" B (BBi — Bi) — (8B~ Bia) | -
2ag (cp—1) — (0 —1 ~ ~
21 o) [ 2= T (g (5 )] -

dag (1 —apn)(cp—1)+1
(1 an) | oo 00 =S [ (T~ Fin) - (T - T2 -
(1) [ 22O DT [B (Coens — Coun) — (G —Co)].

and,

B [77 * 4aH(1faHt)7(o¢—1)+1} [YHt —Yu t,1:| -
2an(1—an)¢ 2an (0 1)+1 o =
4aH(1TIaH)(ZZ$71)+1 a;aﬂ((;S N (Wt Wt—l)

81 T G T 1] B [Frens o) =

ey {“ o (= am) =T 7 J Vi

S 1o [4aH e J |
{“ o (=) (9 =T 7 1] W

We use the method of undetermined coefficients to solve this system, ex-
ploiting the martingale nature of the variable Wt, namely EtWH_J W.
Rearranging the last difference equation for the output gap as follows:

BE: [?H,t+l - ?Ht:| - |:}~/Ht - ?H,t—l} -

o (1-aBf)(1-a), ~
[77 + dayg (1 — aH) (0-¢ _ 1) + 1:| o QYH,t
_ 2ay (1 —an) ¢ 2ap (0p— D) +1-0 (5 =
nldan (1—an)(cp—1)+1+0  2an(¢—1)+1 (Wt Wt—l)*

2ap (09— 1) + 1 1-af)(1l-a)

(1_aH)4aH(1—aH)(a¢—1)—|—1 @

QWta

we can solve for Yz, as function of current and future values of W;:

?H,t - 5157H,t—1 =

2ay ¢ 2ap(cp—1)+1—0 1
(1 —an) n[4aH(17aH;1(]IT¢71)+1}+G gaH(cf)fl)%»l Bos ]

iz 557 By (V/\Z—i-j - Wt+j—1)
20y (09 —1)+1  (1-aB)(1-aq)

—(l—aH)
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where 0 < §; < 1 < 7 < §, are the eigenvalues of the difference equation,

solving the standard characteristic equation:

662{1+B+{n+ 7 ](10‘5)(10‘)9}6“_0,

4aH(1—aH)(aqb—1)—|—1 «
namely,
_ b o (1-ap)(1-a)
o= 23 (1+ﬁ+{n+4aH(1_aH)(J¢_1)+l] a 6>i
1 o (1-af)(1-a),\*
25 {”“{”+4aﬂ(1—aﬂ><a¢—1)+1] o 9} i

We can_simplify the above solution which is solely a function of V/\Z/, as
EtWt+j = th

% v fb —
(YH,t-i-j - Yy t+j> -

01 (?H,ijl - i;}];f)tJrjfl) -
2a1 ¢ 2ap (09— +1-0 1

(1= an) nldag (1 —an)(cp—1)+1]+0 2an(p—1)+1 B, E: (W”j B W”H) -
2ay (o — 1) +1 1—-apf)(1-a) 0 =
(1_“H)4aH (1—an)(cp—1)+1 o 5(52—1)Wt’
and we have that
(1-ap)(l-a) o _ (62 —1)(Bdy — 1)
! 9[n+4aH(1—aH)(a¢—l)+1 N 0
Furthermore,
Eti;H,t—&-s =
o S fb 2ag (cp—1) +1 (Bd2 — 1) —
[ (Vi = Vil )| = (L= an) nHan(l—an) (06— + 140 g5 T
QGHd) QGH(U¢—1)+1—U 1 o o
—(1—an) nldag (1 —an)(cp—1)+1]+0 2am(¢p—1)+1 @Et (WHS B Wtﬂfl)

Notice that the second term FE; (Wtﬂ» — V/Vtﬂ-,l) = 0 for j > 1, while it is

equal to V/\Z for 7 = 0. The last term represents a constant shifter proportional
to W; for any j > 0.

We can compare the above with the allocation under ng: = 7p; = 0,
characterized as follows:
~ o~ 21 — 1 —
(7-7") = e D t
n[dag (1 —ag)(cp—1)+1]+0o

~ ~ 1+ 2ay (0o — 1) =

1% —be) - —(1-a W,.

( Ht— THe ( H)n[4aH(1—aH)(a¢—1)+1}+a k
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We can also solve for inflation using the targeting rule:

Ompe = — [(?H,t - ?}J;f}t) - (?H,H - ?Igfllﬂ +
2ag (1 —an) ¢ 2ag (cp—1)+1—0 =~ —
_ W —Wi_1),
nlday (1 —an) (cp—1)+1]+0  2an(p—1)+1 ( e 1)

which implies:

eEtﬂ'H,t_;'_j - (1 - 61) (?H7t+j_1 - }/}I“ff,l)t—&-j—l) +

2ay (o — 1) + 1 1-apf)(l—a) 0 —
(1iaH)4aH(1—aH)(Uq§—1)+1 o ,6’((52—1)]/\))5Jr
2ay (1 — ag) ¢ 2a (cp—1)+1—0 (Boa—1 S S
nldan (1 —an)(cp— 1) +1+0 2au(p—1)+1 ( 565 )Et(Wtﬂ W”H)'

~

Likewise, armed with the above solution for (?H7t+j — YI’;Z " j) , we can solve
the following difference equation for B, :
BE; (Etﬂ - gt) - (gt - gt—l) =
2a (cp—1)— (0 — 1)
2(1—
(1=an) [4aH (1—an)(0p—1)+1
2ay (09 —1) — (0 —1) [ S fb Sfb ) (’\fb ’\fb)}
(o) | o s g | o [ (Vs = Vi) - (V- )]+

@ D18 [ G~ Can) ~ (G~ o).

The eigenvalues of this difference equation are 1 and 1/8, yielding the following
standard solution:

} B [Eti}H,t—i-l - §~/H,t} +

—(1—GH)[

i 2ay(cp—1)—(o—1
i Bi—1 —2(1—apy) [4%121(_@)()@)(_1)_21} B
=

Z;io 5jEt KYH,HJ‘H - YIJJC?HJ‘H) - (YH,t+j - Ylgf)t+j)}

2ap (09 —1) — (0 — 1) > ip (7 % % %
o [mﬁi PRICEESI J P [((Vhasir = Vi) = (Vs — V)| -

2ap (¢ — 1) + 1 i [(F Vol ? >

Using the above solution for the output gap, we have that for j > 0:

B [(YH’t+j+1 - Y’ﬁﬂ'“) B (YH’t’“j - Ylgf}tﬂ')} B
_ (1 - 51) Et (?H,t+j — i}]g?t#j) +
2ay (o — 1) + 1 1-apf)(1-a) 0

_(1—(11.[) 4aH(1—aH)(J¢_1)+1 o 5(62—1)Wt7
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where
Ey (?H,t-&-j - ?Igf)t—o—j) =
2aH(1—aH)¢ 2aH(U¢—1)+1—0'1/\:|_
[dag (1 —an) (0o —1)+1+0 2ap(p—1)+1 Boy
2an (cp—1)+1  (1-aB)(l1—-a) 0 I~
dag (1 —ap) (cp—1)+1 a 6(62—1)§5lwt’

o1 (T - T ) - -

(1 — aH)

which also implies that:

Ei [(?H,t+j+1 - }/}I'-];f)tJerrl) a (?H’t” B ?’ﬁﬂﬂ -
—(1-41) 5{ {51 (?H,t—l - ?}J;f)tfl)}
2ay (1 —ang) ¢ 205 (0p—1)+1—-0 1 A}_,_

tan(—an)0o—-D+1+To 2 @011 5o "

1— 6t =
(1—51)1 L —1]1/\4.

2ay (o — 1) + 1 1-apf)(1-a) 0

O e @o- D1« B

As a result we have that:

~

5ZﬁjEt K?H,tﬂﬂ - Y}J;ZHH) - (?H,t+j - }/}ff)t+j>:| =
=0

. b
01 (Y1 — Y, 1) —

—(1-61)8) 54 l [ 2aﬁ<1a(ﬂ)¢> 2aﬂ<0¢2>+1“ L, ] B
n

3=0 dag(1—an)(cp—1)+1]+o 2an(¢—1)+1 Bd=2
2a (o — 1) + 1 (1-af)(1-a) 0 = Sl 1T

MW
dag (1 —ap) (cp—1)+1 o 6(52—1);[3 ! ¢

(1 — CLH)

(1 — (51) B [ (51 (?H,tfl - i}jz]cifl) - ‘|
_ 2ay(1—ay)¢ 2ay(cp—1)+1—0o Ay
1— 50, e u(1—au) 1 ( ) Ly,

l1—an)(ocp—1)+1]+0 2an(p—1)+1 B2
2ay (O’d)—l)—Fl 8o —1 By W
4(J,H(1—CLH)(O'¢—1)+1]+O' 562 1—651 ¢

(l_aH)U[
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Therefore the solution for NFA is the following:
~ ~ 2ayg (0 — 1) — (0 — 1) Ié;
B: = Bi-1+2(1- :
’ -1+ 2 “H)Laﬂ(l—aH)(aqs—l)ﬂ 1- 346,
% v fb 2a 2ap(cp—1)+1—0c (1—=81)Yr)
{ (1 —01) 1 (YH,tfl - YH,tfl) - (1 - aH) n[4aﬂ(1faﬁ)(lz—i571)+1}+a agaﬂ(¢>71)+1 B0 Wi+ } _

2an (cp—1)+1 B32—17
(1 — aH) 01 n[4aﬂ(1:;H)(g¢71)+1]+a ﬁzziz Wi

2 p—1)—(c—1 = o o~ . -
o) [ | B [ (s = o) = (Pl = )]+
j=0

2a (p—1) +1 o o = - c (@
-0 [ 5 o) - )

Finally, recalling the following relation for V/\Z:

oo [N 55

o) [t Sy o) 2 (e = i) + (7~ 78] -

(1~ an) [MH o ;ﬁ);j;t — 1} (Cou—Cn).

we can solve for the impact response on Wt for j = 0 as a function only of
exogenous shocks. The permanent response of the wealth gap under the optimal
policy is given by:
— 2(1—an)2an (c¢p—1) = (0 — 1)] 1
Wh | 2a -1)+1+ :
t[ H (9 ) n[day (1 —an)(cp—1)+ 1]+ 0 [oa (1l — Bo7)
2ap(c¢p—1)+1—0
2an XTI (1 B) + ]
[QCLH (U¢ — 1) + 1] (5(52 — 1)

] S fb O fb S fb S fb
[2an (¢ — 1) + 1 — o] BZﬁjEt [(YIJ;,t+j+1 - Y}«{,t+j+1) - (YI{r,tﬂ‘ - Y}{“‘,t-&-j)} +
§j=0

—[2an (0 — 1) +1] 525jEt {(CC,t+j+l - Cc,t+j+1) - (Cc,t+j - CC’,t+j)} +
j=0
2an (06 — 1) + 1= o] (VF, = V£%) = Rau (06— 1) +1] (Co =) -
Similarly, we can derive the response of NFAs as a function of exogenous shocks.
3.2.3 Comparison with strict PPI price stability and proof of Propo-
sition 10

Under PPI price stability the output gap obeys the following relation,

N S\ 1+ 2ag (09 — 1)
(YH,t - YH,t) = — (1 —an) ndag (1 —ag) (cp—1)+1] +

Wh,
g
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and capital flows are given by:

S~ s (1 —ag) >
Btht—lf4aH(1_aH)(U¢_1)_~_1ﬂj§OﬂJ

- fb 7 fb > fb 7 fb
(2au (09— 1) +1—0) Ey ((Ylflc,t+j+1 - Ylf,t-&-j-&-l) - (Ylj{r,tﬂ o Yf{t+j)) +

—(2a(p—-1)+1)E; ((Cc,t+1+j - Cc,t+1+j) - (CC,tJrj - Cc,t+j))

As a result, the wealth gap is given by

{[QaH (6—1)+ 1] +2(1 — an) (2an (0¢ —1) + 1 — o) ([2an (0¢ — 1)+1])} 7

ndan (1 —an)(cp — 1)+ 1]+ 0
ﬁiﬁj (2an (09— 1) +1—-0) E; ((?zﬁﬂﬂ *Aizf,l;ﬂH) - <A§Af[§f’t+j 7A17F{l;+j>) +
=0 —(2an (¢ —1)+1) Ey ((Cc,t+1+j - CC,t+1+j) — (Cc,tﬁ — CC,t+j))

2an (06 — 1)+ 1= o] (V4 = V£) = 2au (09— 1) +1] (Ce = Sy

Proof of Proposition 10:‘)7\/,&"“’ > ‘Wt’ Compare the coefficient multi-

plying the wealth gap under PPI price stability and the optimal policy for the
casen=0and o =1:

PPI coef ficient = [2au (¢ —1)+1][dan (1 —an) (¢ —1)+1]
Optimal coef ficient = [2ag (¢ —1)+1]

[ dag (1 —ag) (¢ — 1) + 1+ 1

402 (p—1)2 (1-8)
dan (1 — an) ¢[2aﬂl(i¢71)+1]2 Bo2(1—B51)

where we also used the fact that:

1 — 3?6204
_ 1i<1+ﬂ+[4aH(1—aH;(¢_1)+J (1—aﬂi(1—a)9> _
2
i{l—i—b’—k [n+4aH(1aH)U(U¢1)+J (1_046(1(1—04)9} + 3
= 1-8>0.

The first term in square bracket [2ag (¢ — 1) + 1] is positive for ¢ > 1 —1/2ay,
while the term in the second square bracket is always positive for both the
PPI and the optimal policy coefficients, but larger under the optimal policy for
¢ # 1. Hence, for given shocks, the wealth gap has always the same sign under
both policies. Moreover, as its coefficient is larger when positive and smaller

when negative, the wealth gap is always smaller in absolute value under the
optimal policy.
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We next proceed to derive expressions for the output gap under PPI price
stability and under the optimal policy such that we compare outcomes. Under
PPI price stability the output gap is given by,

Ey (?H,tJrj - i}}];f)tJrj) =— (1 —an)[1+2an (¢ — ]W;,
In contrast, under the optimal policy, the output gap is given by,

Er (Vo = Vily) = = (1= an) [2an (9= 1) + 1]

2ap (p—1) &  Bo—11-61"

B o (6 —1) 1 12502 pos 1- 0,

ts

under the optimal policy, respectively. Therefore for given shocks, the responses
of the output gap are given by

~ -~ —(1- aH)
Virs — be) - ( - shock
( Ht — Yy an (1 —an) (@ — 1) 1] shocks
. ~ —(1—an)
(Vire = ¥8%) = prTeT -
’ ’ (¢—1) 1-8
[4aH (1 — aH) ((15 — 1) + 1+ 4(IH (]. - aH) ¢[2a:?¢*1)+1]2 [352((1_[3)51)}

e

2an (¢ — 1) + 1]° 802 Béy  1—46 ] - shocks.

On impact, the output gap is smaller in absolute value under the optimal
policy. Observe that this is generically true since,

4a2 (p—1)2 —
dan (1 —an) (¢ — 1) + 1 + 4an (1 — an) ¢[2aH?q§¢il)lJ)rl]2 562((11—6/3)51)

4aH (1faH)(¢—1)+1
_ 1+ 4an (1—aH)(¢)—1)
B85 [2an (¢ — 1) + 1]

is always satisfied. The left-hand side is always larger than 1, while the right
hand side is positive but lower than 1, since 82 > 1 and

[2an (¢ — 1) + 1> > 1 +day (1 — an) (¢ — 1).

This establishes that for any value of the elasticity, the optimal policy trades-off
more inflation volatility for more stability in the output gap and in the demand

gap.

Proof of Lemma 2. Finally, also for the case n = 0 and 0 = 1 we can
derive expressions for capital flows under PPI stability and under the optimal
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policy,
(1 — (IH) > j
4aH (1—0,1.[) (¢—1)+1B]§ﬂ

an (6= 1) B (Vg = Vbsn) = (Vs — T00) ) +
— @an (6= 1)+ D By ((Cowsrrs — Connnns) = (Cowss —Ceuns)) |

B, =B~

and under the optimal policy:

gt:g“l_zlaH (1(21{_)62H +1ﬂzﬁj
(2aH (¢ - 1)) Ey ((ij; t4j+1 ?Ff,i+j+1) - (17}];2“ Yfgjiﬂ)) -
{ (2 (¢ — 1) + 1) E; ((Cc,t+1+j —Eé,mﬂ - (gc,t-‘r_] Cc t+7>> } !
o (T ] (6 S 112 o () (6 1)
2aH (9-1) (o)
i =g 8

2aam{ 2o (6 1 } 8

_ v S
dag (L —an) (¢ — 1)+ 1] 1— 56, (1=d1)a (YHvt—l YH,t—l) :

Given the optimal solution for V/Vt, relative to PPI price stability, expected
shocks are now multiplied by the term

_ (1 — aH) |:[ 1— 1 .
4(IH (1—CLH) (¢—1)+1 (1—551)(52
dan (1 —an) (¢ — 1) {4af; (6 = 1) [(¢ — 1) (80261 — 1) = (1 = d1)] + (1 +dan (¢ — 1)) (852 — 1) 51}]
a1 (6= 1)+ 1 [4an (1= an) (6 = 1)+ 1+ day (1 = an) oy 000 ]

since 3261 = 1 the above further simplifies:

. (170,H) |: 717514(11{(17&1{)((,2571).
dag (1 —an) (¢ — 1) +1 do =1 [2ay (¢ — 1) +1]°
dag (1 —ap) (p—1) +1

da 1)? -
4CLH (1 — aH) (¢ - 1) + 1 + 4(1H ( )QS[QGHH;# 1)i1] 5(552?)1)

]



The second term in brackets is positive for ¢ > 1 and always less than 1 in
absolute value, since do —1 > 1 — 47 :

52_1:215<1_ﬁ+ {"+4QH(1—aH)a(g¢—1)+1] (l_aﬂi(l_a)e> *
e ] R I

1_51=215</3—1— {”+4QH(1—aH)O(o¢—1)+1] (l—aﬂ;(l—a)g>+

% {1+6+ {n+4aH(1—aH)U(a¢—1)+l] (1_0‘%(1_0‘)9}2—46,

which implies that,

fo—1>1—-06; <=>
o }(1—045)(1—04)
dag (1 —ap) (cp—1)+1 a

1—|—[77+ 0> 0.

Therefore, optimal policy dampens capital flows for ¢ > 1 and makes them
larger in absolute value for ¢ < 1.
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4 Costly intermediation and stationarity of net
foreign assets

Our results so far have been derived in a specification of the model in which both
B; and W, are not stationary. In this subsection, we show that nonstationarity
does not play any substantive role. In the literature, a standard approach to
ensure that B; is stationary in bond economies is to assume that its changes
are subject to some (portfolio) adjustment costs; Gabaix and Maggiori [2015]
have recently shown that this sluggish adjustment can result from costly in-
termediation of cross-border flows when financial intermediaries operate under
borrowing constraints. In our framework, a simple way to capture the same idea
is to posit deviations from the uncovered interest rate parity condition that are
proportional to net foreign assets:

Et)7v\15+1 - Wt = *531&

With this modification, the solutions for B, and Wt in the CO economy become:

By = v, Bi+(1 —an) Z’Y;j_lEt [(Cc,t+1+j - Cc,t+1+j) - (CC,t—&-j - CC,t-ﬁ-j)} )

j=0
Yy gtfl - 5l§t = ~*
W, = ((1—CLH)5> - (Cc,t - CC,t)

- (ZC,t _Z*C,t) + ;i::o%_j_lEt [(ZC,H—H-J' - Z*c,t+1+j) - (Zc,tﬂ‘ - EZ*,tH)} - (17_1;55@—1

where 3 < 7, < 1 < 7, are the roots of the characteristic equation associated
with the above second-order difference equation:

By —(1+B+B5)y+1=0.

Both Wt and l§t are now stationary, but still functions of exogenous shocks only,
so the optimal targeting rules are the same as those derived above under both
LCP and PCP. Therefore, optimal monetary policy will react in the same way
to a capital inflow, by tightening under LCP and easing under PCP (although
of course with a different strength). Clearly, setting § = 0 in the last expression
leads to v; = 1 and 7, = 1/, which yields expressions (31) and (32) in the
subsection 4.1.1 of the main text.
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