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Abstract

Many emerging market economies float their exchange rates while simultaneously man-
aging them through capital controls or foreign exchange intervention. This paper rationalizes
managed floating in a small open economy model with imperfect inter-sectoral labor mo-
bility and nominal wage rigidities. These frictions generate a sectoral trade-off of monetary
policy: monetary policy can stabilize the tradable sector but at the cost of destabilizing the
non-tradable sector, and vice versa. Managing the exchange rate with an additional instru-
ment to stabilize the tradable sector alleviates this trade-off. By separately calibrating the
model to emerging market economies and advanced economies, we show that the welfare
gains from exchange rate management are larger in emerging market economies due to lower
inter-sectoral labor mobility and higher persistence and volatility of shocks. The paper also
compares monetary autonomy gained from floating the exchange rate and using capital con-
trols, two ways of achieving monetary autonomy in the Mundell-Fleming Trilemma. We find
that in response to global financial shocks, effective monetary autonomy gained from capital

controls is more valuable while in response to terms-of-trade shocks, the opposite holds.
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1 Introduction

Many emerging market economies allow their exchange rates to float while simultane-
ously actively managing them through capital controls or foreign exchange intervention.
This combination — a managed float — is at odds with the textbook Mundell-Fleming
Trilemma which characterizes exchange rate policy as a choice between fixing and be-
ing fully flexible. Figure 1 shows the share of countries that have a managed float across
quintiles of GDP per capita and indeed managed floating is more prevalent among emerg-
ing market economies than among advanced economies.! Why do emerging market
economies choose to have a managed float? This paper develops a theory of managed
floating based on labor-market frictions. The central idea is that when external shocks
induce pressure for labor to move across sectors, imperfect labor mobility and nominal
wage rigidities create a sectoral trade-off for monetary policy. Exchange rate management
with capital controls or foreign exchange intervention provides an additional instrument
that alleviates this trade-off.
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Figure 1: Distribution of countries with a managed float across GDP per capita

The central mechanism is motivated by a broad set of external shocks that generate not
only aggregate fluctuations but also substantial pressure for labor to move across sectors.
Changes in global financial conditions can trigger large capital flows, impact the exchange
rate, and shift activity between tradable and non-tradable sectors. Terms-of-trade shocks
can similarly change the relative profitability of sectors and induce substantial sectoral
reallocation. Episodes such as the capital inflow boom in Spain (Benigno et al. 2015), the

'We use 2019 PPP-adjusted real GDP-per-capita from the IMF World Economic Outlook Database. We
classify a country’s exchange rate regime based on the criteria set forth by Ilzetzki et al. (2019). More
specifically, countries classified as 2 or 3 under the coarse classification are considered to have a managed
float.



mining boom in Australia (Fry-Mckibbin et al. 2025), and more recently the semiconduc-
tor boom in Korea and Taiwan illustrate this broader pattern.” These shocks affect the
profitability of one sector, changing the relative sectoral demand for labor and creating
pressure for labor to move across sectors.

Such inter-sectoral reallocation of labor is unlikely to be frictionless. A large literature
studying sectoral adjustment emphasizes frictions in labor mobility across industries (Lee
and Wolpin 2006; Dix-Carneiro 2014; Cardi and Restout 2015; Bertinelli et al. 2022) and
that wages adjust only gradually (DiCecio 2009). These frictions are important for match-
ing the observed response of employment to industry-specific shocks (Chodorow-Reich
and Wieland 2020). In this paper, these frictions give rise to a distortion in the relative
wage across the tradable and non-tradable sectors. Imperfect inter-sectoral labor mobil-
ity generates wages that can differ across sectors, but nominal wage rigidities prevent the
relative wage from freely adjusting to shocks and distort the relative demand for labor.

The distorted relative wage creates a sectoral stabilization problem for monetary pol-
icy. Monetary policy can stabilize labor demand in the tradable sector by moving the
exchange rate, but the associated change in domestic demand destabilizes labor demand
in the non-tradable sector. Conversely, stabilizing the non-tradable sector can destabilize
the tradable sector. Monetary policy must therefore choose how to allocate the effects
of labor-market distortions across sectors resulting in a sectoral trade-off. Exchange rate
management relaxes this trade-off. Capital controls and foreign exchange intervention
give policymakers an additional margin for influencing the exchange rate and, in turn,
another instrument to manage the tradable sector. Exchange rate management therefore
complements monetary policy by allowing policymakers to use monetary policy focused
on stabilizing the non-tradable sector and exchange rate management to manage the trad-
able sector. This provides a rationale for the managed float observed in many emerging
market economies.

We formalize this mechanism in a tractable two-sector small-open-economy model
with imperfect inter-sectoral labor mobility and constant wages. The model yields a sim-
ple characterization of the sectoral trade-off faced by monetary policy and of how capital
controls alleviate it. A key implication is that the value of exchange rate management de-
pends on the degree of labor mobility and the relative size of the sectors. When workers
can move easily across sectors, the relative wage needed to efficiently allocate labor across
sectors responds less to shocks, reducing the distortion caused by nominal wage rigidi-
ties. When labor mobility is low, the efficient relative wage responds strongly to shocks,

2See, for example, “Entry-Level Semiconductor Hiring Surges as Al Boom Widens the Door,” Korea
JoongAng Daily, July 20 2026; and “Taiwan’s two-speed economy,” Taiwan News, December 9 2015.


https://www.koreajoongangdaily.com/business/entrylevel-semiconductor-hiring-surges-as-ai-boom-widens-the-door/12781341
https://www.taiwannews.com.tw/news/6261113

making it more difficult to achieve when wages are rigid. The welfare gains from ex-
change rate management are therefore larger when inter-sectoral labor mobility is lower.
When the size of one sector becomes too small or large, there is also less need for labor
reallocation, eliminating the welfare gains from exchange rate management.

We then assess the quantitative relevance of this mechanism using a richer version
of the model with sticky wages calibrated separately to emerging market and advanced
economies. The exercise is intended to evaluate whether the theoretical mechanism can
generate economically meaningful differences across country groups rather than to pro-
vide a precise quantitative accounting of exchange rate management. The calibrated
model implies larger welfare gains from exchange rate management in emerging markets
than in advanced economies. Through the lens of the model, this difference is associ-
ated primarily with lower inter-sectoral labor mobility and more persistent and volatile
shocks in emerging markets. The quantitative results suggest differences in labor mar-
ket frictions across emerging market and advanced economies may also be an important
factor in explaining why the former manage the exchange rate more than the latter. We
also extend the model to incorporate foreign exchange intervention and find qualitatively
similar results.

In addition, we use the framework to speak to the debate between the Trilemma and
Dilemma view of monetary autonomy. Under the conventional Trilemma, a flexible ex-
change rate restores monetary-policy independence in the presence of free capital mobil-
ity. The Global Financial Cycle literature (Rey 2015; Miranda-Agrippino and Rey 2022)
instead emphasizes that fluctuations in global financial conditions can constrain domestic
policy even under flexible exchange rates and monetary autonomy can only be gained by
using capital controls. Our mechanism provides a novel perspective on this argument.
When the cost of using capital controls is sufficiently small, the effective monetary auton-
omy gained from capital controls, measured as the welfare gain from using capital con-
trols, is larger than that gained from exchange rate flexibility when responding to global
financial shocks. Using the quantitative model, we find that this is indeed the case, pro-
viding support to the Dilemma hypothesis. Interestingly, we find that the opposite holds
when responding to terms-of-trade shocks, highlighting how the comparison is sensitive
to the context of shocks.

Related literature. This paper is related to several strands of literature. First and fore-
most, this paper is related to the extensive literature on using multiple policy instruments
to address externalities that emerge from having multiple frictions. Farhi and Werning
(2016), Korinek and Simsek (2016), Schmitt-Grohé and Uribe (2016), and Bianchi and



Coulibaly (2026a) motivate the use of capital controls in environments where external-
ities arise as a result of nominal rigidities and frictions in the use of monetary policy.
Alternatively, Costinot et al. (2014), Farhi and Werning (2014a), Devereux et al. (2019),
Coulibaly (2023), Bianchi and Coulibaly (2026b), and Itskhoki and Mukhin (2023) moti-
vate the use of either capital controls or foreign exchange intervention in models with
nominal price rigidities and financial frictions such as credit constraints or incomplete
tinancial markets. Basu et al. (2025) study a multitude of policy instruments in an envi-
ronment with a wide range of frictions and shocks. We contribute to this literature by
analyzing an environment with nominal wage rigidities and imperfect inter-sectoral la-
bor mobility that generates an aggregate labor demand externality, similar in spirit to the
aggregate demand externality discussed in Farhi and Werning (2016), and motivating the
simultaneous use of monetary policy and capital controls.’

Second, the paper is related to the literature that studies sectoral reallocation of la-
bor and its macroeconomic consequences. Using models with perfect labor mobility, Be-
nigno and Fornaro (2014), Alberola and Benigno (2017), and Benigno et al. (2022) show
how global financial shocks and commodity price shocks can lead to reallocation of labor
across sectors, motivating the use of capital controls or reserve accumulation. Horvath
(2000), Cardi and Restout (2015), and Bertinelli et al. (2022) develop models with limited
inter-sectoral labor mobility to show how sectoral shocks can give rise to aggregate fluctu-
ations, how the real exchange rate responds to sectoral shocks, and how labor reallocates
across sectors in response to technology shocks biased towards the tradable sector re-
spectively. Shi (2011), Petrella et al. (2019), and Cantelmo and Melina (2023) solve for the
optimal monetary policy in a variety of environments with multiple sectors and imper-
fect inter-sectoral labor mobility. We contribute to this literature by developing a theory
of exchange rate management based on distortions that arise as a result of imperfect labor
mobility and nominal wage rigidities.

Lastly, this paper is related to the literature that studies the Trilemma versus Dilemma
debate. Miranda-Agrippino and Rey (2020) show that the impact of the Global Financial
Cycle on credit and financial conditions does not depend on a country’s exchange rate
regime, highlighting the importance of using capital controls to achieve monetary auton-
omy and hence a Dilemma. In contrast, Farhi and Werning (2014a) and Obstfeld et al.

(2018) show that the exchange rate regime matters for the transmission of global finan-

3Jeanne (2022) and Farhi and Werning (2014b) also motivate using capital controls in a model with lim-
ited inter-sectoral labor mobility. This paper contributes to these papers by developing a model with a
continuous measure of labor mobility, analyzing how the degree of labor mobility matters for the welfare
gains from exchange rate management, and suggesting that emerging markets may benefit more from ex-
change rate management than advanced economies because of lower inter-sectoral labor mobility.



cial shocks to domestic macroeconomic variables. By measuring the effective monetary
autonomy gained from using capital controls and having exchange rate flexibility as the
welfare gain from these policy choices, we show that exchange rate flexibility is more
valuable in responding to terms-of-trade shocks but capital controls are more valuable in
dealing with shocks to global financial conditions. Therefore, we find that in the context
of global financial shocks, there is support for Rey (2015)’s Dilemma hypothesis.

The paper is organized as follows. In Section 2, we develop a tractable model with the
sectoral trade-off of monetary policy at its core. In Section 3 we generalize the results of
the tractable model by developing a quantitative model and calibrating it separately to
emerging markets and advanced economies. We extend the baseline quantitative model
in Section 4 to incorporate foreign exchange intervention. Lastly, we conclude in Section
5.

2 Tractable Model

We develop a tractable model featuring imperfect inter-sectoral labor mobility and con-
stant wages. These frictions give rise to a sectoral trade-off of monetary policy which can

be alleviated by managing exchange rates with capital controls.

2.1 Setup

Consider a deterministic small open economy model with two sectors, home tradables I/
and non-tradables N. Time is infinite and the economy is initially in a steady state. In
period 0, the economy is hit by unexpected shocks to the UIP wedge, the terms of trade,
and sectoral productivity which return to their steady state values in period 1 onward.
The policymaker has access to monetary policy and capital controls, subject to the policy

regime.
Firms. Firms in sector S € {H, N} use production technologies given by
YS,t = AS,tLgi (1)

where Yy, is output, Lg, is labor, Ag, is sectoral productivity and ag € [0, 1]. For tractabil-

ity, we assume o = 1. Perfect competition implies that labor demand satisfies

(2)



where Wy, and Ps; denote the home currency wage and price of goods produced in sector
S. The law of one price holds for tradable goods and the home currency price of home
tradables is

PH,t = Etpf}’t

where Py, is the dollar price of home tradables and F; is the nominal exchange rate
between the home currency and the US dollar denoted such that an increase represents a
depreciation of the home currency. We assume Py; ; is exogenous.

Note that exchange rates have a direct impact on labor demand in the home tradable
good sector via the real wage. An appreciation of the home currency increases the real
wage, thereby reducing labor demand. A depreciation has the opposite effect. Policy in-
struments that impact the exchange rate can therefore be used to control labor demand
and the supply of goods in the tradable sector. This mechanism differs from other mod-
els where exchange rate management stabilizes the macroeconomy mainly through the
expenditure switching channel as in Itskhoki and Mukhin (2023).

Households. The representative household’s lifetime utility is given as

Zﬁt (Cy) — v (Ly)],

where [ is the discount factor and utility takes the form of

1— 1+
ol -1 L

u(Cy) = and U(Lt)zgl_ﬂb.

1—0

Households consume home tradable (), foreign tradable (F), and non-tradable (V)

goods. Aggregate consumption is

Oc

1 6c—1 Oc—1 | 6.—1
= [“3“%,? + (1= we) % Oy } : 3)

and tradable consumption is
1 o1 1 e-1]e-1
Crp = [7¢CH,¢;: +(1— 7)¢0Fi ] . 4)

For tractability, we assume 0 = 0 = ¢ = 1.



We introduce imperfect inter-sectoral labor mobility by letting aggregate labor be a
CES aggregator of labor supplied to the two sectors:*

O¢
1 Optl 0¢t17 9,41

Li= |w, "L +(1—w) %Ly . )

When the elasticity of substitution of sectoral labor, §,, is finite, there is a utility cost
associated with shifting one unit of labor from one sector to another which decreases as 6,
increases. Therefore, we interpret 6, to represent the level of inter-sectoral labor mobility.
In the limit where there is full mobility (§, — o0), aggregate labor becomes a simple
sum of sectoral labor such that there is no cost associated with labor reallocation across
sectors. A key feature of having imperfect inter-sectoral labor mobility is that wages can
differ across sectors. Again, for tractability, we assume 6, = 1/1).

Households have access to a home currency bond and a dollar bond, which we call
a home dollar bond to differentiate it from US treasuries. We denote the home currency
value of home currency bonds held by households at the beginning of period ¢ with B,
and denote the dollar value of home dollar bonds held by households at the beginning of
period t with B;. We assume only home dollar bonds are traded in international markets

so that B; = 0 in equilibrium.® The household budget constraint is

Z Ps,Cs+By + E.By
Se{H,F,N}

= > WeuLss+ (1 +i-1) B+ E(1+ 147 ,) By + 11,
Se{H,N}

where I, is a lump-sum transfer of profits from firms and net tax revenue from the gov-

“We follow Horvath (2000), lacoviello and Neri (2010) and Bertinelli et al. (2022) to model imperfect inter-
sectoral labor mobility with a CES aggregator. This allows the model to capture imperfect inter-sectoral
labor mobility in a representative agent model setting. An alternative way to model it in a representative
agent model is to introduce a quadratic cost of sectoral labor adjustment as in Ju et al. (2014) and Shi (2011).
A key distinction between these two assumptions is how the marginal disutility of labor in one sector
is affected by labor in the other sector. With the CES aggregator there is a negative relationship under
P < é while with the quadratic costs there is always a positive relationship. This difference is however
quantitatively minimal and the results are robust to modeling imperfect labor mobility with quadratic costs.
Another way to model imperfect inter-sectoral labor mobility is to introduce heterogeneity in households
and a cost for switching sectors.

>This is for two reasons. First, by allowing only dollar denominated assets to be traded internationally,
we are able to disregard the insurance aspect of exchange rate management as discussed in Fanelli (2023).
If Home currency bonds are traded internationally, the exchange rate can be managed to influence ex-post
dollar returns on Home currency bonds which is not a motive we want to focus on in this paper. Second,
it is realistic. Many emerging markets are better able to borrow internationally by issuing dollar debt, a
phenomenon called the “Original Sin”. Although the prevalence of the Original Sin has diminished (Onen
et al. 2023), it is still present especially in the private issuance of debt.

8



ernment. ¢, and 7; are the interest rates on home currency bonds and home dollar bonds
respectively.
The first-order conditions for consumption goods imply

UNt U Ur ¢ UmHt Ut UFy
= , = , and — =—=
Pny  Pry Pry  Pay Pr,  Ppy

1
where ug; = 3“(Ct forS e {H,F,T,N}and Pr; = [VP}I? +(1— W)P};d) % The dollar
price of forelgn tradables is normalized to 1 so that the home currency price of foreign
tradables satisfies Pr; = E; and the dollar price of home tradables, P}, captures the
terms of trade in the model which we assume to be exogenous.

Lastly, the Euler equations are

P
UN :B(1+Zt)PNt UN 41 (6)
N,t+1
and
wpe = B(1 4+ ity Tr B )
PTt-i-l/Et—i-l

Using linearized versions of the Euler equations and the first-order conditions for con-

sumption gives the uncovered interest parity (UIP) condition
i — Dep = i, (8)

E
where Ae; 1 = é—*ﬁl —1.

Nominal wage rigidities. To model nominal wage rigidities, we assume nominal wages

are fixed to their inherited steady state values:
WNﬂg = WN and WH,t = WH, Vit Z 0.

This prevents the relative wage = Wit from adjusting in response to shocks. With wages
unable to adjust, labor is determmed by demand: households supply the quantity of labor
demanded by firms at the prevailing wages.

¢ Although we could let the dollar price of Foreign tradables be stochastic, this would have minimal
impact on welfare and the optimal policy equilibrium. The main inefficiencies in the model stem from
fluctuations in labor demand. The price of Foreign tradables affects labor demand only indirectly through
the substitution effects which are calibrated to be small in Section 3.



Constant wages are a source of monetary non-neutrality in the tractable model. In
the quantitative model, we relax the assumption of having constant wages and assume
sticky wages via quadratic wage adjustment costs a la Rotemberg (1982). The constant
wages assumed here can be viewed as the limiting case in which wage adjustment costs
are infinite.

Financial market structure. Foreign investors trade home dollar bonds with home house-
holds and require a time-varying excess return, p;, over US treasuries representing fluc-
tuations in external financing conditions. We interpret fluctuations in p; to capture the
Global Financial Cycle from Miranda-Agrippino and Rey (2022) such that high values of
p: represent times of global financial stress while low values of p; represent times of global
financial exuberance. In what follows, we refer to p; as a UIP wedge shock.”

The home policymaker can impose capital controls in the form of a tax 7; on purchases
of home dollar bonds by foreign investors. The return on home dollar bonds satisfies

Z: :iUS+pt+Tt. (9)

The tax revenue is rebated as a lump-sum to home households. Combining this condition
with Equation (8) gives the adjusted UIP condition:

it — Aegrr — 175 = py+ 7. (10)

Equation (10) shows how monetary policy and capital controls jointly determine the
exchange rate. Conditional on future exchange rates, a decrease in 4; or an increase in 7,
can depreciate the exchange rate. Capital controls can therefore substitute for monetary

policy in managing the exchange rate.

Market clearing. Market clearing in the non-tradable sector requires

Cni =Yy (11)

"The excess return, p;, can be interpreted as representing levels of financial friction or market segmen-
tation that foreign investors are exposed to. These foreign investors are investors who are specialized in
trading home dollar bonds with the Home economy, and therefore operate in a segmented market. As a
result, US treasuries and home dollar bonds differ in their liquidity and are not perfect substitutes, giving
rise to different returns. In addition, we assume p; is invariant to the exchange rate regime for tractability.
Itskhoki and Mukhin (2023) instead study environments in which risk premia and exchange-rate dynamics
respond endogenously to the policy regime.

10



Market clearing for home tradables is
Yuie=Chy + Cf*{,t (12)

where (7, is foreign demand for home tradables. We assume C7; , is perfectly elastic at
the given dollar price of the home tradable good and absorbs the output of home tradable
goods net of home demand for home tradable goods.®

The lump-sum transfer to households is the sum of profits by firms and the govern-
ment’s net tax revenue.

Iy = PusYus — WhiLpg + PniYne — WiiLne — 7 Bf

Combining the household budget constraint, market clearing conditions and transfers

gives the aggregate budget constraint
Crp + PryCry + By = PryYay + (1 +17" 4 pi1) By (13)

Policy instruments and regimes. The policymaker has access to two policy instruments:
monetary policy, i;, and capital controls, 7. Although both instruments can influence
home tradable output via the exchange rate through Equation (10), they differ in what else
they impact. Monetary policy impacts demand for non-tradable goods through Equation
(6), while capital controls impact the demand for tradable goods through the second Euler
equation, Equation (7). Therefore, monetary policy manages Y3, and Yy while capital
controls manage Yy, and CT,t.9

The freedom to use these policy instruments is constrained by the policy regime. We
consider four policy regimes depicted in Figure 2. Regimes 1-3 located at the three ver-
tices of the Trilemma are those described in the textbook Mundell-Fleming framework
where two out of three policy objectives are achieved by forgoing the other. Regime 1

corresponds to the textbook fixed exchange rate regime with open financial markets.!’

8Note that the terms of trade are exogenous in this model and not influenced by exchange rates. This
is assumed for two reasons. First, this allows the policy maker to disregard the motive to manage the
exchange rate for intertemporal consumption smoothing as studied in Costinot et al. (2014). Second, the
assumption is realistic for small open economies which have small pricing power in international goods
markets.

%In the tractable model, because we assume separability of utility, monetary policy does not impact Cr,
and capital controls do not impact Yy ;. This split disappears in the quantitative model where we allow
substitution effects, but the main channels remain the same.

10We follow Rey (2015) and interpret financial market openness as implying no distortion between home
and foreign investors. Capital controls discriminate home and foreign investors and therefore using capital
controls implies financial markets are not open.

11



Regime 2 maintains a fixed exchange rate, but gains monetary autonomy by allowing
capital controls. Regime 3, the pure float, maintains fully open financial markets, but
gains monetary autonomy by allowing the exchange rate to float. Regime 4, the managed
float, lies in the middle of the Trilemma and allows both exchange rate flexibility and

capital controls.

Exchange Rate Stability Financial Market Openness

®

Monetary Autonomy

Regime 1 (Fixed exchange rate regime): Ae; = 0and 7z =0

Regime 2 (Fixed exchange rate regime with capital controls): Ae; =0
Regime 3 (Pure float): 7z =0

Regime 4 (Managed float): No constraints

Figure 2: The Mundell-Fleming Trilemma and policy regimes

2.2 Optimal policy equilibrium

We first define the first-best allocation and solve for the optimal policy mix that minimizes

welfare loss relative to the first-best allocation.

First-best allocation. The first-best allocation is defined as the social planner’s alloca-
tion that maximizes household lifetime utility taking as given the resource constraints,

imperfect inter-sectoral labor mobility and the structure of financial markets.
Definition. (First-best allocation) The first-best allocation is the allocation of {C;, Cry, Cuy,

Crt Cnyg, L, Ly, Lnyg, Biy }i2o given an initial condition Bg = 0, the definition of Cy, Cry
and L, given by Equations (3) - (5), and exogenous processes {p:, Pr; ,, Aw s, An i }iso that solves

12



the following problem.

Z B u(Cy) — v(Ly)]

s.t. CNt = ANtL
Cri + PHtCHt + B}y = Piy ALyl + (L+1Y5 + py) By

The natural allocation in which wages are flexible coincides with the first-best alloca-
tion since the only distortion relative to the first-best in the model is nominal rigidity in
wages.!! Labor supply under flexible wages is derived from the first-order conditions of

the household’s problem with respect to Ly, and Ly ;:

VHt UH

At ZHE 14

Wae  Puy 19
and

UN UN

Nt NG 15

Wnt Py 15)

where vg; = 8” Lt ) for VS € {H, N}.
From here on, we use variables without a time subscript to denote the steady state
values and lower case variables to denote the log-deviation from the steady state (e.g.

II 4

ynt = logYy, —logYy). We use the superscript “n” to denote the value of the variable
under the natural allocation and “hats” to denote gaps between the equilibrium value
and the natural allocation value (e.g. Jn: = yn: — Yn,)-

Solving for the natural allocation and linearizing around the steady state gives
No =0
and

Ho = (PO + Pho + an 0)

1—06H+9

Thus, shocks to the UIP wedge, terms of trade, or tradable productivity change the nat-

ural level of labor in the home tradable sector.'” Under flexible wages, the relative wage

'The natural allocation is defined as the flexible-wage competitive equilibrium where the policymaker
does not use capital controls and only home dollar bonds are traded.
12Shocks to productivity in the non-tradable sector do not impact the natural allocation of labor and

13



adjusts to implement this allocation with the implied natural relative wage satisfying'

1
0,

— O (po + Dy + amo) - 16
1_04H+é(/)0 Piro + o) (16)

w?I,o - wjr\bf,o =
The response in the relative wage to shocks is inversely scaled by labor mobility, §, and

converges to zero as labor mobility approaches infinity (i.e. aliiﬁo (who — who) = 0).

Policymaker’s problem. We are now ready to define the policymaker’s problem and
the optimal policy equilibrium. We use a linear-quadratic approach to solve for the opti-
mal policy that minimizes welfare loss relative to the first-best. The policymaker’s prob-
lem is defined such that the policymaker directly chooses the allocations to minimize the
welfare loss function subject to the equilibrium conditions. The policy instruments that
implement the optimal allocations are derived afterwards.

The policymaker’s problem can be simplified to a static problem that only addresses
welfare loss in period 0. This is because it is feasible for the policymaker to close all
welfare relevant gaps in periods 1 onward up to a second-order regardless of the policy
regime since there are no shocks and period 0 allocations can be chosen independent of
allocations in future periods."* The optimal policy equilibrium is defined as follows.

Definition. (Optimal policy equilibrium) The optimal policy equilibrium under policy regime
R is the allocation of {0, Yn,0, Cro} given an exogenous realization of {po, Py o, @0, ano} that
solves the following optimization problem.

min 'VH?)?{,O + ’YNQZQV,O + VTéQT,o (17)
]_ - a ~ ~ A n n
st. — HyH,o + Yno — Cro = —(wH,o - wN,o)v (18)
g
1—ay . n no .
o = wio—ey if Re{1,2}, (19)
03:)
6T70 =0 if Re {1,3} (20)

o

where vy = w—; (% +1— aH>, v = (1 —w,) <1 + 9%)’ and vy = w,. The policies that imple-

simply change non-tradable output one-for-one as we assume separable log utility for tractability.

13Linearizing the labor supply condition, Wt = s, suggests there is a linear relationship between

relative wage and labor that depends on inter-sectoral labor mobility: wf, , — wiy , = - (£, — (i ,)-

4To be more precise, shocks and policy choice in period 0 have a second-order impact on variables in
period 1 onward through changes in the net foreign asset position. The per-period welfare effects of these
future deviations are therefore fourth-order since welfare loss is a quadratic function, and the total present
discounted value of these future deviations is third-order and neglected.

14



ment the allocations can be solved for with iy = (% — 1) — Yn,0 and T = —Cpy.

The first constraint, Equation (18), captures the entirety of the equilibrium conditions
of the tractable model and highlights the role of nominal wage rigidities in the model.”
Nominal wage rigidities prevent the relative wage, wp o —wn o, from adjusting resulting in
a gap in the relative wage that shows up in the right hand side of Equation (18).'® Equa-
tions (19) and (20) represent policy regime specific constraints. Under fixed exchange
rates (i.e. Regimes 1 and 2), the real wage in the home tradable sector is exogenous, pre-
venting the policymaker from being able to manage x0."” When financial markets are
fully open (i.e. Regimes 1 and 3), capital controls cannot be used and ¢y is exogenous.

In Regime 1, the policymaker has no flexibility in using any policy instrument since ex-
change rates are fixed and financial markets are kept fully open. In Regime 2, the policy-
maker gains monetary autonomy by being able to substitute monetary policy with capital
controls in keeping the exchange rate fixed. When shocks create appreciation pressure,
the policymaker leans fully against it with both instruments by lowering the interest rate
and imposing taxes. In Regime 3, the policymaker gains monetary autonomy by allow-
ing the exchange rate to float. Shocks that stimulate the tradable sector (e.g. a positive
shock to the UIP wedge, terms of trade, or tradable productivity) generate excessive labor
demand in the tradable sector and the policymaker leans against them by raising interest
rates. In Regime 4, the policymaker gains both exchange rate flexibility and capital con-
trols and leans against shocks that stimulate the tradable sector using both instruments.

We derive the closed form solution under each policy regime in Appendix A.3.

The sectoral trade-off of monetary policy. The model generates a sectoral trade-off of
monetary policy under a pure float (Regime 3). Without capital controls, ¢7o = 0 and
Equation (18) requires the policymaker to allocate the inefficiency between the tradable
and non-tradable output gaps. Monetary policy can stabilize the tradable sector by mov-
ing the exchange rate, but doing so changes domestic demand and destabilizes the non-

tradable sector and vice-versa.

15Gee Appendix A.1 for a derivation.
16The gap of the relative wage, w0 — W0, is equal to —(w}; ; — wi o) since wpo — wy,0 = 0 under
constant wages. Similarly, under fixed exchange rates and constant wages the gap of the real wage in the
tradable sector, Wy ,0 — €o, is equal to —(wf; o — eg) since wp,o — eg = 0.
7Solving for the first-best and natural allocation shows that
1— (6528 +

n n O¢
WHo — € = — po +
0 0 é—Fl—O{H 9*18-1-1—04}[

(P, + amo)-
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A managed float relaxes this trade-off. Capital controls provide an additional degree
of freedom in managing the exchange rate and hence the tradable output gap, thereby
alleviating the sectoral trade-off of monetary policy, but at the cost of distorting tradable
consumption. The policymaker optimally allocates the inefficiency generated from nom-
inal wage rigidities across the two output gaps and tradable consumption gap.'®

The roles of the relative size of sectors and imperfect inter-sectoral labor mobility are
also immediate from the definition of weights and Equation (18). The sectoral trade-off
of monetary policy exists because there are two sectors and a relative wage gap. If the
relative size of one sector converges to zero or labor becomes fully mobile so that the rela-
tive wage gap disappears, monetary policy can close all gaps under a pure float implying
divine coincidence. This leads us to the first proposition.

Proposition 1. (Divine Coincidence) As the relative size of one sector converges to zero (i.e.
we — 0 0or w. — 1) or as labor becomes fully mobile (i.e. 6, — oc), the first-best allocation can be

achieved with monetary policy under a pure float (Regime 3).
Proof. This is immediate from the definition of the weights and the relative wage gap.

Welfare analysis. It is easy to see that because of the difference in constraints across
policy regimes, welfare loss is highest in Regime 1 and lowest in Regime 4. More specif-
ically, let Zr = vuymo(R)* + wino(R)?* + yréro(R)? where §uo(R), gno(R), and éro(R)
represent the values of §y o, yno and éro chosen optimally under Regime R. Then, we

have the second proposition.
Proposition 2. (Welfare Ranking) %) > £, > Zyand £ > £5 > 2.
Proof. This is immediate from the difference in constraints across policy regimes.

We quantify the welfare gains from exchange rate management as the difference be-
tween the welfare loss under a pure float and that under a managed float. The larger
this gain is, the more economies are incentivized to manage the exchange rate and switch
from a pure float to a managed float. We find that the welfare gains from exchange rate

management decrease with labor mobility, leading to the third proposition.

8The first-best policy instrument is sectoral labor subsidies, which can directly address the distortion in
sectoral labor demand. In reality, labor subsidies are difficult to change dynamically in response to shocks.
Instead, we study exchange rate management policy tools that are second-best.
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Proposition 3. (Comparative Statics) The welfare gains from exchange rate management, mea-
sured as L5 — £, are weakly decreasing in 6,.

Proof. See Appendix A 4.

For economies with low levels of inter-sectoral labor mobility, the sectoral trade-off of
monetary policy is large, and therefore being able to use capital controls to manage the
exchange rate generates large improvements in welfare. In the quantitative model, we
find that differences in inter-sectoral labor mobility across emerging market economies
and advanced economies are one of the main drivers of why exchange rate management
is more welfare enhancing in emerging market economies than advanced economies. In
the limit where there is full labor mobility, divine coincidence holds, and both %5 and .%,
converge to zero.

In addition to comparing welfare across Regimes 3 and 4 to quantify the welfare gains
from exchange rate management, we compare welfare across Regimes 2 and 3. The
Mundell-Fleming Trilemma identifies two alternative ways of recovering monetary au-
tonomy. An economy can maintain financial market openness and allow the exchange
rate to adjust, or it can keep the exchange rate fixed while limiting financial market open-
ness through capital controls. We quantify the value of the monetary autonomy provided
by each choice (capital controls and exchange rate flexibility) by measuring welfare in
Regimes 2 and 3 relative to Regime 1. In particular, we define the value of monetary au-
tonomy gained from capital controls as the reduction in welfare loss from moving from
Regime 1 to Regime 2, ¥°, and that gained from exchange rate flexibility as the reduc-
tion in welfare loss from moving from Regime 1 to Regime 3, ¢7X.!% Thus, the exercise
compares the welfare gains from moving from the top vertex of the Trilemma depicted in
Figure 2 to each of its two alternative vertices. We find that the comparison depends on

the nature of shocks, leading us to the fourth proposition.

Proposition 4. Let us quantify the welfare gains from capital controls as 9°¢ = £ — % and
those from exchange rate flexibility as 9"~ = £ — L. If po = 0 and |pj; o + amo| > 0, then
GIX > G If |po| > 0and pio + amo = 0, then 9°¢ > GT* if and only if 1= < ¢ where

— 1 1 1 1
C=—aptat it gan

19 Alternatively, we can define the value of monetary autonomy gained from capital controls as the sum
of the reduction in welfare loss from moving from Regime 1 to 2 and from Regime 4 to 3 and define the
value of monetary autonomy gained from exchange rate flexibility as the sum of the reduction in welfare
loss from moving from Regime 1 to 3 and from Regime 4 to 2. The results are robust to this alternative
definition.
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Proof. See Appendix A.5.

When there are shocks to the terms of trade or tradable sector productivity, the wel-
fare value of exchange rate flexibility is higher so that ¥ > ¢¢C. Intuitively, this is
because shocks to the terms of trade and tradable sector productivity impact g5 o. With
tixed exchange rates, the real wage is exogenous and policy instruments cannot influence
tradable output. Therefore, the ability to let the exchange rate float and use instruments
to manage tradable output is more welfare enhancing than being able to use capital con-
trols.?’

When there are shocks to the UIP wedge, the welfare value of being able to use cap-
ital controls is higher and ¢ CC > @FX jf ;V—JTV, the weight of ¢; relative to that of gy in
the welfare loss function, is sufficiently small. This provides conditional support to the
Dilemma hypothesis of Rey (2015). When ~7 is sufficiently small relative to vy, exchange
rate flexibility provides less effective monetary autonomy than managing the capital ac-
count with capital controls in response to UIP wedge shocks which are interpreted as
fluctuations in the Global Financial Cycle. This is because UIP wedge shocks create dis-
tortions in the non-tradable sector in Regime 1 and it is less costly for the policymaker to
trade these distortions with distortions in tradable consumption via capital controls than
to trade them with distortions in tradable output via exchange rate flexibility. We find
this to be the case in the calibrated quantitative model as well.

3 Quantitative Model

In this section we generalize the results of the tractable model using a quantitative model
with sticky wages calibrated separately to emerging market economies and advanced

economies.

3.1 Setup

We generalize the tractable model along four dimensions needed for the quantitative
analysis. We replace fixed wages with gradual wage adjustment to generate meaning-
ful dynamics, introduce a portfolio adjustment cost to ensure stationarity, allow general

consumption and labor elasticities, and model the exogenous state variables as persis-

2In the tractable model, there are no welfare gains from being able to use capital controls in response to
shocks to the terms of trade or tradable sector productivity in Regime 2.
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tent stochastic processes. These extensions preserve the sectoral trade-off highlighted in

Section 2 while allowing us to evaluate its quantitative importance.

Nominal wage rigidity. Instead of constant wages, we assume sticky wages by intro-
ducing a quadratic wage adjustment cost a la Rotemberg (1982) and monopolistic com-
petition of labor similar to Schmitt-Grohé and Uribe (2005). Households supply sector-
specific labor, Lg,, to a unit mass of monopolistically competitive labor unions. Labor

union j € [0, 1] supplies type-j labor, Lg,(j), to firms in sector S that aggregate across

_fw
ew—1

different types of labor using Ls; = [ fol Ls4(j) =w dj} ™" Labor union j € [0, 1] sets the

nominal wage Wg,(j) to maximize household utility taking into account type-; firms’ la-

bor demand in sector S given by Lg;(j) = (W;;—;(f))‘ew Ls; and a quadratic cost associated
with wage inflation, % Ps, Y, g, ( 7)? where T, (j) = WVZ‘Z (1]2]‘) — 1. We assume households

are provided a wage subsidy, 7, = m+1’ to offset the constant markup from monopolistic
competition and financed by a lump-sum tax on households.

Since the wage optimization problem is identical across all unions, Ls.(j) = Lsy,
Ws(j) = Wsy, and 7¢,(j) = 7§, in equilibrium for Vj € [0,1] and VS € {H, N}. The

tirst-order conditions with respect to wages result in sectoral wage Phillips Curves:

Ewlls , Ugt/Usy
Kw Wsi/Psy

5y = BBy (75144 + —1), VSe{HN}. (21)
In the limit where there is no nominal wage rigidity (x,, — 0), the sectoral wage Phillips
Curves converge to the labor supply conditions in the natural allocation given by Equa-
tions (14) and (15).

Stationarity and market clearing. To introduce stationarity, we follow Schmitt-Grohé

and Uribe (2003) and model a quadratic cost in adjusting the net foreign asset position

2
away from its steady state value of 0, Pr;"? (B 5o+ B +1> . With the wage and portfolio

adjustment costs, the aggregate budget constraint in the quantitative model is

Crt+ Py ,Cryi + Biyy (22)

Rw % . % RB 4
=(1- 7”H,t2)PH,tYH,t + (14" + p1) B — 7Bt+12
and the market clearing condition for non-tradables is

Bw w
Cne=(1- 77TN,t2>YN,t- (23)

19



Parameters. Next, we relax the constraints on key elasticities (c = 6. = ¢ = 1 and
6, = 1/1 assumed in the tractable model), allowing substitution effects to play a role.
We also relax the constraint of oy = 1 so that labor demand in the non-tradable sector is

elastic to the real wage as in the tradable sector.

Shocks. Lastly, instead of having perfect foresight and unexpected shocks in period 0,
we assume uncertainty and an AR(1) process for the UIP wedge, terms of trade, and
productivity in the home tradable and non-tradable sectors. More specifically, we define
AR(1) processes for p,, Dir s Ot and ay as follows:

Pr = Cppr—1 + €pts Ept ™ N(0, 03) (24)
p;{,t = CPH*p;I,t—l + EpHats  Eprwt ~ N (0, U;QJH*> (25)
ams = CanAr 1+ Eame,  Eams ~ N(0,055) (26)
an: = CANGN -1+ Eang,  Eani ~ N(0,0%y). (27)

Optimal policy equilibrium. We solve for the optimal policy equilibrium similar to the
tractable model by linearizing the equilibrium conditions of the model and minimizing
a quadratic welfare loss function relative to the first-best allocation. We solve for the
policymaker’s problem assuming the policymaker is able to commit and does so under a
timeless perspective. We state the definition of the first-best allocation and setup of the
policymaker’s problem in Appendix B.3.

3.2 Calibration

We calibrate the model separately to emerging market and advanced economy samples
using data over 2000 — 2014. Quarterly series are used when available. In the baseline,
emerging markets are calibrated under a managed float while advanced economies are
calibrated under a pure float. We use common values for preference parameters and elas-
ticities that are conventional in the literature, while separately estimating sector-specific
weights and shares, inter-sectoral labor mobility, portfolio adjustment cost, and stochastic
processes for each country group. Table 1 summarizes the two calibrations.?!

ZlWe consider countries that have sector level labor and output data, the terms of trade, sectoral TFP
and UIP wedges available. We use the International Monetary Fund (IMF)’s 2023 April World Economic
Outlook to categorize countries as “advanced” and “emerging.” The set of emerging market economies
includes BRA, CHL, COL, HUN, IND, IDN, MEX and PER and advanced economies includes AUS, AUT,
BEL, CAN, CHE, CZE, DEU, DNK, ESP, FIN, FRA, GBR, HRV, IRL, ITA, JPN, KOR, NLD, NOR, PRT, SVK,
SVN, and SWE. We assign each country an exchange rate regime based on its modal classification in Ilzetzki
et al. (2019) over 2000 — 2019 - that is, the regime observed most frequently during this period. All emerging
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Parameters calibrated following the literature. The first set of parameters are those
that are calibrated to standard values used in the literature. The discount factor is set
to B = 0.99, which implies an annual risk-free rate of 4%. We set relative risk aversion
and the inverse Frisch elasticity to ¢ = ¢ = 2, implying an intertemporal elasticity of
substitution and a Frisch elasticity of 0.5. As in Born and Pfeifer (2020) the elasticity
of labor demand across different types of labor within a sector is set to ey = 11. The
elasticity of substitution between tradable and non-tradable goods is set to 6. = 0.44
following Stockman and Tesar (1995), and that between Home and Foreign tradables is
set to ¢ = 2 following Feenstra et al. (2018). The wage inflation cost parameter, «,,, is
set so that the first-order dynamics are equivalent to a Calvo model where households
update their wages once per year.*”

Sector weights and shares. A second set of parameters is calibrated to match the weight
and shares of each sector. We use the World Input Output Database Socio Economic Ac-
counts and KLEMS database for sector specific data on hours worked, labor compensa-
tion, capital input and value added at an annual frequency for 2000-2014. We classify
sectors that have a high export to output ratio (agricultural, mining, manufacturing and
tradable services) as tradable and others (non-tradable services) as non-tradable. The
sectoral classification and data construction are described in Appendix B.4.

For each country group, the production elasticities oy and oy are set equal to the
average labor-income shares in the tradable and non-tradable sectors. The tradable con-
sumption weight w. is chosen to match the ratio of tradable to non-tradable value added,
while the tradable sector labor weight w, is chosen to match the ratio of hours worked

in the two sectors. The home-bias parameter v is set using the share of imported final

market economies in our sample are classified as having either a crawling peg or a managed float, whereas
among non-euro-area advanced economies, only half (CHE, KOR, NOR, SWE) fall into these categories,
with the remaining (AUS, CAN, GBR, JPN) classified as having a pure float.

2In a model with Calvo-type wage stickiness as in Schmitt-Grohé and Uribe (2005), where households
supply homogeneous sectoral labor to labor unions that supply differentiated sectoral labor input to firms,
the wage Phillips Curves are given by

(1—BRw) (1 — &w) (US,t/WS,t

ﬂ—w = BE 7Tw + ~
S ¢ (T84 R us,t/Ps

—1), VS € {N,H}

where Ry is the fraction of households that cannot update the wage in each period. We calibrate x,, such
that the average slopes of the two sectoral Phillips Curves are equal to that under a model with Calvo-type
wage stickiness where wages are updated once a year on average (%,, = 0.75). This results in

Ruwew(an + ap)/2

(1 - Bkw)(l - '%w) '

Ry =
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Table 1: Parameter calibration

Parameter Value (EME) Value (AE) Reference

From the literature

8 Discount factor 0.99 0.99 4% annual real interest rate
o Relative risk aversion 2 2 Standard

P Inverse of Frisch elasticity 2 2 Standard

Ew ES of labor across types 11 11 Born and Pfeifer (2020)

10) ES across H and F goods 2 2 Feenstra et al. (2018)

0. ES across N and T goods ~ 0.44 0.44 Stockman and Tesar (1995)
Ko Wage adjustment cost 66.6985 76.0504 Match Calvo model

Sector weights and shares

¢ Labor disutility weight 0.5282 0.6031 LetC=1,L=1,Cr =w.C
Ag TFP of H sector 0.6900 0.6662 LetC=1,L=1,Cr = w.C
AN TFP of N sector 0.7356 0.8312 LetC=1,L=1,Cr = w.C
an Labor share in N sector 0.5854 0.6195 Match V;Ni{%fvv

ay Labor share in H sector 0.4555 0.5673 Match V;Ngf,;

we Weight of Cr 0.4407 0.3149 Match 31

¥ Weight of Oy 0.8972 0.7225 Match 5—-ECE——

wy Weight of Ly 0.3726 0.2524 Match £

Inter-sectoral labor mobility

0, ES of labor across sectors ~ 0.1735 0.5386 Estimated from sample
Stochastic processes

KB Portfolio adjustment cost ~ 0.0003 0.0002 Match Var(%), Var(X gﬁ)
Cp Persistence of p; 0.7359 0.7359 Estimated from sample

o) SD of innovation to p; 0.0111 0.0046 Estimated from sample
CpH+ Persistence of py; , 0.7702 0.6441 Estimated from sample
OpH* SD of innovation to pj; , 0.0601 0.0378 Estimated from sample

Can Persistence of a ' 0.8248 0.7660 Estimated from sample
OAH SD of innovation to a g+ 0.0183 0.0180 Estimated from sample

Can Persistence of a ; 0.8309 0.7678 Estimated from sample
OAN SD of innovation to ay 0.0202 0.0121 Estimated from sample

consumption in total value added, calculated from the World Input Output Tables. Fi-
nally, the labor-disutility weight £ and the steady state productivity levels Ay and Ay are
set to normalize aggregate consumption and aggregate labor to one and set steady-state
tradable consumption equal to its expenditure weight.

These moments are computed separately for emerging markets and advanced economies.
Emerging markets in our sample tend to have a larger tradable sector and greater home
bias in tradable consumption, while advanced economies have higher labor shares in both
sectors.

Inter-sectoral labor mobility. The calibration of inter-sectoral labor mobility is particu-
larly important and interesting because 6, governs the strength of the sectoral trade-off
identified in the tractable model. Rather than assigning a value from the literature, we fol-
low Horvath (2000), Cardi and Restout (2015), and Bertinelli et al. (2022) and directly esti-
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mate ;. Combining the sectoral labor demand and supply conditions given by Equations
(2) and (21) and assuming away short-term wage stickiness yields a general equilibrium
relationship between sectoral share of labor and sectoral share of labor compensation:

9
Alg, — Al = HZQEAVS@ S e {H N} (28)

asPs+Ys
ag Py Yy +anPN YNt

since as Py Yt = WsiLg,:. Appendix B.4 shows the derivation of Equation (28). We de-

where vs; = In captures the labor compensation share of sector S
rive an estimate for 6, by running a country-sector panel regression motivated by Equa-
tion (28):

Alpss — ANy = 0Avk 54 + Opn (EMy < Avgsi) + FEy, + FE, + ep.54 (29)

where £ is the index for country, S is the index for sector, and ¢ represents the year. EM;,
is an indicator function that takes the value of 1 if country k is an emerging market econ-
omy and 0 otherwise. The estimated coefficients, 0 and 0 wm, map to the structural labor
1-(0+0pnm)

emerging market economies. F'E) and F'E, represent country and year fixed effects. We

mobility parameter such that 0, = %é for advanced economies and 0, =

cluster standard errors by country. The same regression is used to estimate labor mobil-
ity in Horvath (2000), Cardi and Restout (2015), and Bertinelli et al. (2022) for advanced
economies.

We estimate § = 0.35 and Ay = —0.202 and find both to be statistically significant
at the 1 percent level. These estimates imply ¢, = 0.174 for emerging market economies
and 6, = 0.539 for advanced economies. The advanced economy estimate is similar to
estimates obtained for advanced economies in the literature.”” Appendix B.4 reports al-
ternative specifications, samples, and data sources that show that the finding of lower
labor mobility in emerging markets is robust.

As a complementary exercise to compare inter-sectoral labor mobility between EMs
and AEs, we use local projections following Jorda (2005) to estimate the impact of a terms-
of-trade shock on relative labor, Ly /Ly, and relative wages, Wy /Wy, in Appendix C.
We find that in response to terms-of-trade shocks, relative labor increases less in EMs

B Using the same method, Horvath (2000) finds an estimate of 1 for the US, and Cardi and Restout (2015)
and Bertinelli et al. (2022) find values that range from 0.219 to 1.664 for 17 advanced economies, with a
median value of 0.606, similar to the 0.539 that we estimate. There is also evidence in the literature that
suggests labor mobility may be lower in emerging markets than advanced economies. For example, Bryan
and Morten (2019) estimate higher internal migration frictions in Indonesia than in the US.
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while relative wages increase more. Viewed through the lens of the model, the evidence
suggests lower inter-sectoral labor mobility in EMs than in AEs.

Stochastic processes. The last set of parameters is related to the stochastic processes
of the model. The portfolio adjustment cost is estimated via generalized method of mo-
ments to match the variance of the current account and the net foreign asset position as a
percentage of GDP following Schmitt-Grohé and Uribe (2003). We estimate xz = 0.0003
for emerging markets and x5 = 0.0002 for advanced economies.

The AR(1) processes of the UIP wedge, the terms of trade, and sectoral productivity
are estimated separately for emerging markets and advanced economies. To construct
the UIP wedge, we forecast excess dollar returns on short-term local-currency sovereign
bonds using domestic interest rates and real exchange rates, following Koijen and Yogo
(2020) and Jiang et al. (2024). We remove country-specific trends and estimate the per-
sistence and innovation variance of the cyclical component.** The terms of trade are ob-
tained from the World Bank World Development Indicators. Because the data is avail-
able at the annual frequency, we derive the parameters of the quarterly AR(1) process by
matching the variance and first-order autocorrelation of the annual cyclical component.
Sectoral productivity is constructed as the residual from sector-specific production func-
tion regressions using real value added, hours worked, and capital input. We use the
same moment-matching procedure to obtain quarterly processes for tradable and non-
tradable productivity from annual data.

Emerging markets face substantially more persistent and volatile shocks. The stan-
dard deviation of innovations to the UIP wedge is 1.1 percent in emerging markets and
0.5 percent in advanced economies, while terms-of-trade innovations have standard de-
viations of 6.0 and 3.8 percent, respectively. Non-tradable productivity shocks are also
considerably more volatile in emerging markets. These shocks are at least as persistent
in emerging markets as in advanced economies. Together with the difference in inter-
sectoral labor mobility, these differences in stochasticity play a central role in explaining

why the welfare gains from exchange rate management are larger in emerging markets.

Untargeted implications of the calibration. The model is deliberately parsimonious,
considering only a subset of shocks and featuring a simple structure, and is not calibrated
to match unconditional sectoral dynamics. Nevertheless, we examine several untargeted
moments to assess whether the model reproduces the qualitative AE-EM patterns most

relevant for its mechanism and qualitative implications. We find relative sectoral output

24 An explanation of the method used to estimate the UIP wedge is provided in Appendix B.4.
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volatility to be similar across emerging markets and advanced economies in both the data
and the model, while relative wages are more volatile in emerging markets. The model
also reproduces the lower labor-to-wage volatility ratio in emerging markets seen in the
data. The model does not, however, reproduce the higher unconditional volatility of
relative employment observed in emerging markets. Table B6 reports the full comparison
of model and data moments.

3.3 Exchange rate management

In this section we analyze the benefits of exchange rate management by studying and
comparing the dynamics of the quantitative model between a pure float and a managed
float for emerging market economies. Using the same calibration for emerging markets,
we solve for the optimal policy equilibrium under a pure float and managed float. We
focus on the dynamics of the model following a negative shock to the UIP wedge (i.e. a
capital inflow shock) and leave the analysis of other shocks in Appendix B.4.

Figure 3 illustrates the model’s response to a one standard deviation negative UIP
wedge shock, which generates capital inflow pressures akin to Spain’s episode discussed
in the introduction. The UIP wedge shock immediately appreciates the currency. Under
a pure float, the policymaker responds by lowering the interest rate, partly offsetting the
immediate appreciation. The appreciation is subsequently reversed as the UIP wedge dis-
sipates, generating a modest exchange-rate overshooting. The appreciation reduces the
competitiveness of the tradable sector, leading to a contraction in the tradable output gap,
yu. At the same time, the lower interest rate stimulates domestic demand and generates
a substantial expansion in the non-tradable output gap, yn. The capital inflow is also re-
flected in a sharp deterioration of the current account, which reaches approximately one
percent of GDP on impact.

This response illustrates the sectoral trade-off faced by monetary policy under a pure
float. Leaning more forcefully against the appreciation would help support the tradable
sector, but it would also require a larger decrease in the interest rate and further stim-
ulation of the non-tradable sector. Because labor cannot move freely across sectors and
nominal wages are rigid, the policymaker is faced with a trade-off.

Under the managed float, the policymaker responds to the inflow by raising taxes on
net capital inflows, 7. Capital controls offset a substantial portion of the appreciation and
allow the policymaker to keep the interest rate close to its steady-state level. As a result,
the exchange rate appreciates only modestly. Capital controls are gradually withdrawn
as the UIP wedge dissipates.
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Figure 3: IRFs with respect to a negative UIP wedge shock

The more limited appreciation protects the tradable sector from the contraction ob-
served under the pure float, going as far as stimulating the tradable sector. At the same
time, since the policymaker can keep the interest rate stable, capital controls substantially
reduce the stimulus to the non-tradable sector. In the figure, the increase in the non-
tradable output gap is only a fraction of that under the pure float. The current account
deterioration is similarly much smaller. All of this comes at the cost of lowering tradable
consumption, ¢y. As the policymaker taxes capital inflows and thus makes borrowing
more expensive (or alternatively, saving cheaper), tradable good consumption falls. The
welfare benefit of the managed float therefore does not arise from exchange-rate stabiliza-
tion per se. Instead, it reflects the value of an additional instrument for addressing the
sectoral consequences of shocks.

The implications of other shocks are similar. They create distortions in labor demand
which the policymaker tries to stabilize using the policy instruments available. Using
capital controls reduces the size of the sectoral trade-off of monetary policy.

We quantify the welfare gains from exchange rate management by comparing the level
of welfare loss between a pure and managed float. We estimate the welfare gains from
exchange rate management to be equivalent to a 0.855% permanent increase in consump-
tion every period. This represents a sizable improvement in welfare and is larger than the
0.3% estimate from Bianchi and Mendoza (2018) that looks at the macro-prudential use
of capital controls but smaller than the 2.2% from Schmitt-Grohé and Uribe (2016) that
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analyzes capital controls in a model with fixed exchange rates and downward nominal

wage rigidity.”

3.4 Emerging markets versus advanced economies

We quantitatively compare the welfare gains from exchange rate management across
emerging markets and advanced economies by using separately calibrated models. Fig-
ure 4 reports the welfare gains from exchange rate management for emerging markets
and advanced economies and decomposes the difference into three categories of param-
eters using a Shapley decomposition following Shorrocks (2013). The parameters that
differ across the two calibrations are labor mobility, the stochastic processes governing

the shocks and stationarity, and sector sizes and weights.

Welfare gains from exchange rate management
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Figure 4: Decomposition of the difference in welfare gains from exchange rate manage-
ment

Exchange rate management generates substantially larger welfare gains in emerging
markets than in advanced economies. Under the advanced-economy calibration, moving
from a pure float to a managed float produces a welfare gain equivalent to a permanent
increase in consumption of 0.099 percent, approximately nine times smaller than that in

emerging markets.

2See Rebucci and Ma (2020) for a review.
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Replacing advanced economy labor mobility with its lower emerging market value
increases the welfare gain by 0.420 percentage points on average. Replacing the stochas-
tic processes with their emerging market counterparts adds a further 0.395 percentage
points. Differences in sector sizes and welfare weights instead reduce the welfare gain by
0.059 percentage points, yielding the emerging market welfare gain of 0.855 percent. Rel-
ative to the 0.756 percentage point difference between the two calibrations, labor mobility
accounts for approximately 56 percent and the stochastic processes for approximately 52
percent, while sector sizes and weights offset approximately 8 percent of the difference.

The large contribution of labor mobility reflects the quantitative nature of Proposition
3. When labor is less mobile across sectors, the natural relative wage becomes harder to
achieve, magnifying the sectoral trade-off under a pure float and increasing the welfare
benefit of the additional instrument available under a managed float. Although the model
is calibrated using direct estimates of inter-sectoral labor mobility, it was not evident ex-
ante that this parameter would account for such a large portion of the cross-country dif-
ference in welfare gains.

The large difference in the welfare gains from exchange rate management can help ex-
plain why emerging markets manage their exchange rates more actively than advanced
economies. Suppose implementing exchange rate management entails a fixed cost, such
as reputation costs from using capital controls or political costs from introducing new
policy tools. If this cost is larger than the welfare gains in advanced economies but
smaller than those in emerging markets, exchange rate management will be worthwhile

for emerging markets but not for advanced economies.

3.5 Exchange rate flexibility versus capital controls

We also quantitatively verify Proposition 4. Simulating the model with all shocks under
emerging market calibrations, we find that the welfare gain from exchange rate flexibility
exceeds that from capital controls, shown in the left hand side chart of Figure 5. The
welfare gains from exchange rate flexibility stem from being able to optimally respond
to terms-of-trade shocks. The middle chart in Figure 5 compares the gains when there
are only terms-of-trade shocks in the model. The advantage of exchange rate flexibility is
especially pronounced, consistent with Proposition 4 in the tractable model.

The ranking is reversed in response to UIP wedge shocks, which are shown in the right
hand side chart of Figure 5. The welfare gains from capital controls are more than dou-
ble that gained from exchange rate flexibility, again consistent with Proposition 4 when
the relative weight of the tradable consumption gap is sufficiently small. Interpreting
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Figure 5: 9¢¢ and ¢~ under different shock environments.

UIP wedge shocks as capturing the Global Financial Cycle, this provides support for Rey
(2015)’s Dilemma hypothesis. The effective monetary autonomy gained from capital con-
trols exceeds that gained from exchange rate flexibility in response to the Global Financial
Cycle.

Overall, we find quantitatively that exchange rate flexibility remains valuable for in-
sulating the economy from movements in the terms of trade, but capital controls are more

effective at insulating the economy from global financial shocks.

4 Foreign Exchange Intervention

In this section we extend the model by allowing the UIP wedge to be elastic to the amount
of home dollar bonds held by the foreign investor, allowing foreign exchange interven-
tion (FXI) to have an effect. Similar to Gabaix and Maggiori (2015), Cavallino (2019), and
Itskhoki and Mukhin (2023), FXI is modeled as purchases of US treasuries by the poli-
cymaker financed by the selling of home currency bonds and therefore sterilized. This
changes the composition of the external position of the home economy and the portfolio
of foreign investors, impacting the UIP wedge.

4.1 Setup

To model imperfect substitutability of bonds held by foreign investors, we assume the
premium that foreign investors require to hold home dollar bonds is elastic to the quantity
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of home dollar bonds they hold, —B5;, ;. This changes Equation (10) to
’it — Et [Aetﬂ] — iUS = Pt + 7 — §BZ<+1. (30)

An increase in the holdings of home dollar bonds by foreign investors, captured by a
decrease in B, increases the expected excess returns on home dollar bonds relative to
US treasuries.”

The elasticity of the UIP wedge to the home dollar bond holdings of foreign investors
creates an externality. Households do not internalize the impact of their portfolio choice
on the UIP wedge because the UIP wedge responds to the aggregate portfolio position.
Relative to the first-best allocation where the social planner internalizes the impact of the
external portfolio position on the UIP wedge, this generates a gap in the Euler equation
derived with respect to the home dollar bond, Equation (7).

The central bank conducts sterilized FXI by purchasing US treasuries, B/}7, and issu-
ing home currency bonds to the market, — B¢ .41, keeping the net value of these transac-

tions equal to zero,
EBZ% + Bepyy = 0. (31)

For ease of notation, we use a subscript to differentiate home currency bonds held by the
policymaker, Bop 41 and those held by home households, By +1. Home households
purchase the home currency bonds issued by the central bank and we maintain the as-
sumption that home currency bonds are not traded internationally so that in equilibrium
Bypi41 + Bepiy1 = 0. Conditional on all else being equal, FXI affects the external port-
folio of the home economy but it does not change the net foreign asset position as home
households simultaneously adjust their home dollar bond position, B, . In aggregate,
the home economy’s external portfolio consists of B;,, home dollar bonds and BY5 US
treasuries. FXI works by changing the composition of this external portfolio. The real-

ized returns on the portfolio position of the central bank are transferred as a lump-sum to

2In Ttskhoki and Mukhin (2023), home and foreign bonds are imperfect substitutes due to exchange
rate risk. In this paper, there is no exchange rate risk associated with the foreign investors” portfolio. We
interpret the imperfect substitutability to represent financial frictions or costs associated with holding home
dollar bonds in the foreign investors’ balance sheet. These frictions or costs generate a premium relative to
US treasuries that is elastic to the quantity of home bonds held by foreign investors.
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households. The aggregate budget constraint is then

CF,t—l-PEtCH,t +NFA (32)
= (1= 5w ) Pl Yine + (L+ US)NF A, + iz, — i) By,

where the net foreign asset positionis NF A, = Bf, + BZ5.

In this extended model, because the home economy now has access to US treasuries,
the first-best allocation is defined as the allocation achieved by the social planner that
has access to home dollar bonds and US treasuries. Compared to the quantitative model
developed in Section 3, the welfare loss function in this model has one extra term,

o0

ZBHIUH(C) : CB\*tQHa

t=0
that captures welfare loss due to different returns on the portfolio position of the home
economy as the portfolio position of the foreign investor is distorted relative to the first-
best. The derivation of the welfare loss function is shown in Appendix D.*”

The strength of the portfolio balance channel is governed by . A larger value of ¢ im-
plies that the UIP wedge is more sensitive to the quantity of Home bonds held by foreign
investors and therefore that a given amount of FXI has a larger effect on the exchange
rate. Following Cavallino (2019), we set ¢ = 0.2.

4.2 Optimal policy equilibrium with FXI

With FXI, the policymaker has an additional instrument for managing exchange rates.
Similar to capital controls, FXI affects the exchange rate through the UIP wedge, allowing
monetary policy to focus more closely on stabilizing labor demand in the non-tradable
sector. By accumulating US treasuries and selling home currency bonds, the policymaker
forces households to accumulate home currency bonds and sell home dollar bonds to
foreign investors, increasing the premium required for foreign investors to hold these
bonds and depreciating the home currency. The home currency appreciates when the

policymaker sells US treasuries and accumulates home currency bonds.

Managed float with FXI. We consider a negative UIP wedge shock as in Section 3.3.

Figure 6 shows the impulse response functions with respect to a negative UIP wedge

In the first-best allocation, the stock of home dollar bonds is given by B;?; = p;/(2c). This is derived
by equating the utility gained from an additional unit of saving in US treasuries and home dollar bonds.
The social planner takes into consideration the effect of home dollar bonds on the UIP wedge.
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shock under a pure float in dashed red and a managed float with FXI in solid blue. With
FXI, the policymaker responds by accumulating US treasuries and issuing Home currency
bonds. The newly issued Home currency bonds are absorbed by home households by
reducing their holdings of home dollar bonds. This increases the net long position of
foreign investors in home dollar bonds, increasing the UIP wedge and partially offsetting
the currency appreciation pressure. FXI therefore counteracts the exchange rate pressure
without requiring the entire adjustment to occur through monetary policy. This reduces
the overheating in the non-tradable sector and enables the policymaker to stabilize the

tradable sector better. A similar mechanism is at play for other shocks as well.
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Figure 6: IRFs with respect to a negative UIP wedge shock with FXI

We note that there is a difference in the magnitude of the response in gross and net
capital flows. The sudden rise in US treasuries is more than ten times the fall in the
current account and captures the fact that despite volatile movements in gross capital

flows, movements in net capital flows can be smoother.

Managed float with FXI and CC. Interestingly, when capital controls are also available,
the policymaker is able to achieve the first-best in response to a UIP wedge shock. The
dotted green line in Figure 6 shows the optimal policy equilibrium when the policymaker
has access to capital controls and FXI. All welfare relevant gaps are closed and there is
no exchange rate fluctuation. In the first-best allocation, a UIP wedge shock creates no

impact on the real economy since the interest rate on the US treasury remains steady and
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only changes the external portfolio position of the home economy. With capital controls
and FXI, the policymaker is able to replicate this. Capital controls are used to fully offset
the externality from households not being able to internalize the impact of their home
dollar bond savings on the UIP wedge so that 7, = —¢B;};. FXI is used to replicate the
tirst-best portfolio so that E;f = 0.

In response to other shocks, FXI and capital controls are used together as well. FXI is
used to close the gap in home dollar bonds so that LA?;‘ .1 = 0. Capital controls on the other
hand are used to first address the UIP wedge externality but also to manage the exchange
rate and alleviate the sectoral trade-off of monetary policy. This is because although FXI
can also impact the UIP wedge, there is an extra cost of deviating from the first-best level
of home dollar bonds. Therefore, it is optimal to manage the exchange rate via capital

controls and manage the external portfolio composition with FXI.

4.3 Welfare gains across emerging and advanced economies

We next ask whether the extended model continues to generate larger welfare gains from
exchange rate management with FXI in emerging markets than in advanced economies.
Figure 7 reports the welfare gains and decomposes the difference between the two coun-
try groups using the same Shapley decomposition as in Section 3.4. As in the baseline
model, the welfare gain is measured as the reduction in welfare loss when moving from
a pure float to a managed float.

The welfare gain from exchange rate management is substantially higher in emerging
markets than in advanced economies. Imperfect inter-sectoral labor mobility remains an
important part of this difference as in the baseline model. Replacing the labor mobility
parameter of the advanced economy with that of the emerging market raises the wel-
fare gain by 0.046 percentage point. This accounts for roughly one-third of the AE-EM
difference.

Quantitatively, however, labor mobility plays a smaller role than in the baseline model.
Differences in the stochastic processes now account for the largest part of the AE-EM gap,
increasing the welfare gain by 0.110 percentage point, while differences in sector weights
contribute again only minimally. The extended model therefore preserves the qualitative
mechanism of the baseline model—lower labor mobility raises the value of exchange rate
management—but shifts some of the quantitative importance toward differences in the
shocks faced by emerging and advanced economies.

The absolute welfare gains from exchange rate management are also smaller than in
the baseline model. This difference mainly reflects a change in the first-best allocation
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Figure 7: Decomposition of the difference in welfare gains from exchange rate manage-
ment using FXI

due to the social planner now having access to US treasuries. Because US treasuries allow
saving at an interest rate that is unaffected by the UIP wedge, the UIP wedge shock only
creates changes in the composition of the external portfolio while labor and consump-
tion remain constant. The first-best allocation is therefore considerably less volatile in re-
sponse to UIP shocks than in the baseline model. This change in the benchmark reduces
the welfare loss associated with a pure float. The optimal monetary policy equilibrium
under a pure float can more closely approximate the relatively stable first-best allocation,
leaving smaller gaps in consumption, output, and labor across sectors. Consequently,
there is less welfare loss for exchange rate management to eliminate.

The main cross-country result nevertheless remains intact. Emerging markets ben-
efit more from exchange rate management than advanced economies, and lower inter-
sectoral labor mobility continues to contribute meaningfully to this difference. Allowing
for FXI and an endogenous portfolio balance channel therefore changes the quantitative
size of the gains, but not the central mechanism linking labor mobility to the value of

exchange rate management.
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5 Conclusion

We develop a tractable model where imperfect inter-sectoral labor mobility and nominal
wage rigidities distort relative wages across sectors and monetary policy is used to bal-
ance stabilizing labor demand across the tradable and non-tradable sectors. Managing
the exchange rate with capital controls or foreign exchange intervention can alleviate this
sectoral trade-off and provides a new motivation for why emerging market economies
should adopt a managed float. Calibrating a richer version of the model with dynamics
separately to emerging markets and advanced economies, we find that through the lens
of the model lower inter-sectoral labor mobility and greater persistence and volatility of
shocks in emerging markets drive the higher welfare gains from exchange rate manage-
ment. This suggests differences in labor market frictions may be an important factor in
understanding why emerging market economies choose to have a managed float more
so than advanced economies. Furthermore, the model is used to address the Dilemma
hypothesis of Rey (2015). We find that capital controls provide more effective monetary
autonomy than flexible exchange rates in response to global financial shocks, providing
conditional support for the Dilemma hypothesis. Lastly, we extend the model by intro-
ducing foreign exchange intervention and show that the qualitative implications of the
baseline model hold.

An aspect that we do not consider is financial stability, a key motivation for using cap-
ital controls in models with financial crises and sudden stops. It would be interesting to
extend the comparison between advanced and emerging market economies by also incor-
porating financial stability concerns. Additionally, exploring different ways of modeling
imperfect inter-sectoral labor mobility may provide more insight. Having a heteroge-
neous agent model with costs in switching sectors may yield new implications for the
sectoral trade-off of monetary policy. Alternatively, while the paper focuses on stabiliz-
ing short-term fluctuations where labor mobility is assumed to be constant, extending the
analysis to endogenize labor mobility and studying the long-term effects of policy and
its impact on sectoral labor reallocation and labor mobility seems a promising avenue
for future research. Lastly, we do not consider the reallocation of capital across sectors.
Studying the sectoral reallocation of capital and the behavior of investment may provide

a new perspective into the sectoral trade-off of monetary policy.
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A Tractable model

A.1 Linearized model

We linearize the model using first-order deviations from the steady state. The production

technology given by Equation (1) is linearized to

Yre = ame + aply, (33)
Ynt = ang + ng. (34)

Labor demand given by Equation (2) is linearized to

ag —1 1

wy —e—py = a Yo + —ag (35)
(0524 g

WN — PN = aN (36)

Households'’ first-order condition for consumption goods is linearized to

—CNt — PNt = —Crt — (et + ’Yp*H,t) (37)

where we used pr; = ¢; + pj;,- The Euler equation with respect to local currency bonds,
Equation (6), is linearized to

—cng = (ip — V) + DNt — PNt+1 — CN 41 (38)

Constant wages imply
wyy =0 (39)
wyy =0 (40)

and the market clearing conditions and aggregate budget constraint given by Equations
(11) and (13) are linearized to

CNt = YN, (41)

Bl 1 By
=(1- B - 42
cry + . (L =)y + Yme + e (42)

Given the choice of policy instruments, i, and 7;,, we can derive Y., Yn+, Cri, INts CN

crt, WHt, WNt, €, PNt B using Equations (33) - (42) and the adjusted UIP condition,
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Equation (10).

Note under the natural allocation, the same system of equations applies except Equa-
tions (39) and (40) which is replaced with the labor supply conditions given by Equations
(14) and (15) linearized to

fH,t - gN,t = eé(wH,t - wN,t)

1
e_gN,t — WNt = —CNt — PNt
¢

Because wages are rigid, the relative wage, wy; — wn,, cannot adjust as it would
under the natural allocation. This causes a wedge in the relative labor demand. Using the
fact that exogenous state variables return to the steady state in period 1 onwards, which
implies all variables except the net foreign asset position are at the steady state in the
natural allocation and it is optimal and feasible for the policymaker to close all gaps, we

can summarize the system of equations into one single equation, Equation (18).

A.2 Welfare loss function

We derive a second-order Taylor expansion of the household’s lifetime utility around the
tirst-best allocation which coincides with the natural allocation.
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This utilizes the first-order conditions from the natural allocation: %“égf") = %’éﬁn) , gcn /Pr =

a;;gi) ,and — agcn /Pt i+ dént“) /Py (14iY5 + p,); the market clearing conditions from
the competitive equ111br1um and the assumption that the net foreign asset position at the
beginning of period 0 is 0. This leaves us with the welfare loss function in Section 2.

Note that if we do not impose ¢y = 1/6,, then the term QW (Yne =YX ) Y —Yi,)
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would also be included, so that the welfare loss function becomes

~ 1, we 1. ..
WCC?F,O + (1 —ap + Qz) ylzLIO + (1 —we) (1 + 9_2)1912\7,0

1 ~ ~
+ (Y - 0—£)571L717w(%ym + (1 = we)ivo)’
The assumption ¢y = 1/6, allows us to disregard the interaction between the two output
gaps, simplifying the algebra. This also shows how labor mobility matters for welfare.

The 6, term in the weights for 77, , and 7%, captures disutility from imperfect labor mo-
bility that is independent of the assumption on 1.

A.3 Solution

Under Regime 1, the policymaker has no freedom in using any policy instruments. The

allocations are given as

g
1—OéH

?/J\H,O = (w}},o - 68) ) ?//\N,O = wR/,o — €, ET,O =0

Under Regime 2, the policymaker can use capital controls, but has to keep the exchange
rate fixed.

T N

(Wio—€5), Uno= po——— (who—€t), Cro= vt (wio —€p)

g
1—OéH

YHO =

Under Regime 3, the policymaker can use monetary policy to allocate the relative wage

gap to the tradable and non-tradable output gaps.

(1 ap

Ymo = (w?{,o - wK/,O)
YH +IN ( — )
~ YH n n
YNo = — ~ 3 (wH,O - wN,O)
YH + YN ( S )
/C\T,O - 0
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Under Regime 4, the relative wage gap is split across all three gaps.

Yo = ) 5 (Who — wN,O)
YHYN + YHYT + INT ( ;ZH>
~ THOT n n
Yno = — Y (wH,o - wN,O)
YaYN + YHYT + INYT ( aH)
~ YHYN n n
Ccro = . 3 (wH,O - wN,O)
YHYN + YHYT + INYT ( aH)
A4 Proof of Proposition 3
— — . e ﬁ _ — YNYH LR
Let 45 — %) = k- Zy where k = 3 — 1 S We prove proposition 3 by

showing that %24 < 0and Z < 0.
1 n

Using the solutlons for Reglme 4, the welfare loss can be derived as .} = T (T T (Wi o—

T 'YH aH TN
w;)?. Given Equation (16), (wf;, — w} o)* is weakly decreasing in 6,. In addition, v and
v~ are decreasing in ¢, following their definitions. Therefore, %{4 <0.

Substituting out the welfare loss function weights using their definitions,

(1 —we)(1+75) 5 <9£+1—aH>
<95+1—aﬂ)+(1—wc)(1+ 5 Jwe(Galt )

aH

K =

wc on

Taking the derivative with respect to ie,

o (= wowes [So(d +1—ap) + (1 —wo)(1+ 4)2(2u)?]

a_i = 5 > 0.
ef [wc;;(g—lz +1—am) + (1 —w)(l+ L 0(1;311)2}
oL
Therefore, 28 = 25 % (), O

’ 86, 8% 00,
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A.5 Proof of Proposition 4

Solving for the optimal policy equilibrium gives us the following welfare loss under

Regimes 2 and 3.

YHYN 2
.,% — — (wn _ wn)
Yo + Vz\/(l,Jl—HH)2 " N
Ly = ()2 (why — ) + v (— 2wy — ") + v (— 2wy — ")
1 —ay YN + 7 YN + 7

When p = 0 and |pj; + an| >0,

YHYN ( 1/9e (qu i aH))Q

L —
’ i+ N (52 ] —ay +1/0
QH o 1/6, * 2
@ -
and
<0
ag o N 1/6, * 2
L — L = -1 +a < 0.
3 2 VH(l—aH) 7N+7H(1ng)2 ) 1_aH+1/9£(PH ))
Therefore, if p = 0 and |p}; + ay| > 0 then @I > @°C.
When pj; + ag = 0and |p| > 0,
THIN 1/6, 2
P —
’ 7H+7N(%)2(1—04H—|—1/9zp)
apg o, l—ag 2 T N2 2 TN \2 2
Ly = +yn (———)2p* + v (———
) WH(l_aH) (9_12+1_OKH/)) WN(VNjWT) p WT(7N+7T

Then, ‘2—3 > 1 can be reorganized to

1 1 1-—
() ()
Oy YN g YN g

using the definitions of yx, v, and y7. Solving this inequality for 2= gives

Qoo
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B Quantitative model setup

B.1 Linearized model

The production technology is

Y = ams +aglpy, (43)
YNt = ang + by (44)
Labor demand is
N ag —1 1
Wi — € — Pl = ———yy + —an, (45)
(0724 (0524
anN — 1 1
Wy — PN = yn + —an (46)
an N

Households’ first-order condition for consumption goods is linearized to

1

1 .
Ty OVt T PN = T ey (et +VPrr4) (47)

where we used pr; = e; + ypj;,- The Euler equation with respect to local currency bonds
now includes the portfolio adjustment cost and is linearized to
. 1 1 ,
HBBtH = E, (—0 + 9—)A6t+1 - Q_ACN,t—i—l + (lt - V) - ApN,t+1 . (48)
Two sectoral wage Phillips Curves are given by Equation (21) and the market clearing

conditions and aggregate budget constraint are linearized to

CNt = YNt (49)
B} . 1 Bf
cry + :j‘i‘l = (1 — ’y)pHﬂf + Y+ B wi . (50)

The adjusted UIP condition is now given with an expectation due to uncertainty.
it - Et [A€t+1] - iUS = Pt + Ty (5].)

Given the choice of policy instruments, i, and 7;, we can derive the competitive equilib-

rium allocations using Equations (43) - (51).
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B.2 Welfare loss function

We derive a second-order Taylor expansion of the household’s lifetime utility around the
tirst-best allocation with the quantitative model.

o0

DB [u(C) — v (L)
t=0
Lo | Pu(CF) , 0P (CP) ;
Y —— 2 (Cr, — C% -t cn
2 tz_; /8 80%’t2 ( Tt T’t) + 6ONt ( Nt — N,t)

Lo o |90 (L7) , 0% (LY )

Q;ﬂ angf (Ve = Yii)" + aYHn,tQ (Ye: —Yg,)

= [ o2 0 (L)

v ATt n n 07w (Ly) . .
+tz;ﬁ acy aCy,, (e~ Ci) (O = C) = 5iar aY;;t(YNt i) (YVire — Yii,)
- O;é%i) YN gy 2 tip.

= [ouien) v (L})

_'_;ﬁ i aC}\l[’t ( Nt — N,t) aY]Gt ( Nt — N,t)
_ou(cy)

=y, [ Pr (=B +(144Y5 4 pp 1) Bf =Y 52 waL”TBB;H%H.z'.p.

A

ou (C})
oCE,

v (LY)
Yy,

+t.1.p.

+Zﬁt

(CTt C;,t) - (YH,t - Yﬁ,t)

. Pu(C) 5 0?0 (L) o O*v (L) o
zwhm1@@+mm ke - SRR - T Vit

PN 0%*v (L PN
+ Zﬁt [aOTaC CTCNCT,tyN,t - ﬁYHYNyH,tyN,t}
0u (C) Ky, ou(C) kg :
t Yw w 2 Yw w 2 * 2
Zﬁ {acN F INTR 4 e Va4 e Bla®)| + i

The last line follows from 4y = ¢y and (1+r<cBBt+1) ac" /Pq’it = (1+iUS+pt)%ill)/P§i’t+l.

We express the period-by-period welfare loss function as £ (Um ¢, Un.t, O, T 4> T 1 Biiy)-

B.3 Optimal policy problem

The policymaker’s problem and the optimal policy equilibrium under the quantitative
model is given as follows.
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Definition. (Optimal policy equilibrium) The optimal policy equilibrium under policy Regime
R is the allocation of {QH,t,]JNJg,éT,t,Wth,W}‘\]f’t,Bf 11520 8iven an exogenous realization of {py, Py,
amt, ANy}, that solves the following optimization problem.

o
: t -~ -~ -~ w w D+
min E B Eq |:$<yH,t7yN,t7CT,t77TH,t77TN,t7 Bt+1)}
t=0

~ ~ 1 11—« - 1—ag. . 1 .
st. wgy—wng= |-+ al YNt — HyH,t — —Cry (52)
Qc an (0771 00
EwlH [~ N 1—ap._.
Ty = PEy [W fl,tﬂ] + u (UH,t — Uy + 5 HyH,t) (53)
w H
EwaN [ - N 1—an ..
T = BB, 18] + 220 (vN,t i+ Nym) (54)
Raw an
77?171: - 7%,t = W%,tn - W%,tn + ﬁ)\H,t - ﬁ}\N,t - (@H,tfl - 7v/&N,tfl) (55)
R — R 1=
weery + By = weym + BB*t (56)
-~ « w Q n n .
Ayps = — = T+ = A(wy, —ef) if Re{l,2} (57)
1—agy ’ 1—ay ’
aT,t + kpB*1 = E, [aT,tJrl] if Re{l,3} (58)

where Vs, and ug; denote the gap in marginal disutility with respect to sector S labor, and the
gap in marginal utility of consuming S goods, respectively. They are linear functions of the two
output gaps and tradable consumption gap.

Equation (52) is the generalized version of Equation (18) in the tractable model that
captures the inefficiency in the model due to nominal wage rigidities. Equations (53)
- (56) represent the two wage Phillips Curves, the definition of wage inflation and the
aggregate budget constraint. Equations (57) and (58) are the constraints that apply to
policy regimes with fixed exchange rates and full financial openness, respectively. The

policies that implement the allocations can be solved for with

T = Ury + kpB* — By [Uraq],

1—0&H

i =1+ E, [71'11‘}7t+1] + ——E¢ [Afm ] + i,

where 77, is the natural real interest rate in terms of the tradable sector wage.”

*The natural real interest rate in terms of the tradable sector wage is given by rf,, = i 4+ p; —
By [A(wﬁ,tﬂ - 6?+1)]'
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B.4 Calibration

Data source. The data used to calibrate the model is from the sources listed in Table B1.

Table B1: Data sources

Variable ‘ Dataset ‘ Frequency ‘
Sector level hours worked WIOD SEA, LA KLEMS, EU KLEMS Annual
Sector value added (nominal and real) | WIOD SEA, LA KLEMS, EU KLEMS Annual
Sector level capital input WIOD SEA, LA KLEMS, EU KLEMS Annual
Terms of trade WB WDI Annual
Sector level export to GDP ratio WIOD NIOT Annual
3M LC sovereign bond interest rate Bloomberg Quarterly
Nominal US exchange rate BIS Quarterly
CPI IMF IFS Quarterly
Current account IMF IFS Quarterly
External liabilities IMF IFS Quarterly
External assets IMF IFS Quarterly
Nominal GDP IMF IFS Quarterly

Classification of sectors. We follow the classification of sectors into tradable and non-
tradable sectors from De Gregorio et al. (1994). De Gregorio et al. (1994) classify sectors
based on export to output ratios. Those with high export to output ratios are defined as
tradable and those with low ratios are defined as non-tradable. For each sector we derive
the average export to output ratio across all countries in the sample using the National
Input Output Tables (NIOT) and find that the classification used in De Gregorio et al.
(1994) holds. The export to output ratios and classification of the sectors is shown in
Table B2.

Table B2: Classification of sectors (ISIC rev. 3)

’ Code ‘ Sector ‘ export/output ‘ Classification
A-B Agriculture, hunting, forestry and fishing 16.5% Tradable
C Mining and extraction 36.8% Tradable
D Total manufacturing 45.6% Tradable
E Electricity, gas and water supply 8.2% Non-Tradable
F Construction 1.6% Non-Tradable
G-H Commerce, hotels and restaurants 10.6% Non-Tradable
I Transport, storage and communications 18.8% Tradable
J-K | Finance, insurance, real estate and business services 7.9% Non-Tradable
L-Q Social community and personal services 3.1% Non-Tradable
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Estimating 0,. Using the labor demand and supply conditions given by Equations (2)
and (21) and the definition of aggregate labor, we can derive the following relationship:

Lig _ vty i
[i’t = w, V" (59)
L 4 9
o= (1w VL (60)
where
O{SVASt(l —+ FSt)
Ve = : : ) vSe{N,H
St CKHVA[-Lt(l —|—FH¢) —|-04NVAN¢(1 +FN,t) { }
R w w
FS,t = (ﬂ-S,t - 6]Et [W57t+1]) 3 \VIS 6 {N, H}
Ewls
VAgst = PstYsy, VS e {N,H}
We can take the log-difference of Equations (59) and (60) to derive
0
Alg, — Aly = ——AInVs,, VSe{N,H} (61)
) 14+ 08 )

Equation (61) represents the general equilibrium relationship between value added
and labor and is used to estimate 6,. Note that we need to find a data equivalent counter-

part to A¢,. We follow the literature and define A/, as
Al =V - Al 4+ Vg - Alny.

Because 6, governs the structural elasticity of sectoral labor allocation rather than the
speed of short-run nominal adjustment, we estimate Equation (61) assuming flexible
wages (k,, = 0) and at the annual frequency. This allows us also to run the exact same
regression used in Horvath (2000), Cardi and Restout (2015) and Bertinelli et al. (2022) to
estimate inter-sectoral labor mobility. This gives us the foundation for Equation (28).

For the baseline, we use the sample of countries that have data in 2000-2014 for the
terms of trade, UIP wedge, sectoral value added and sectoral hours worked. This results
in a total of 31 countries. We classify countries as AEs and EMEs based on the IMF WEQO's
classification of countries in 2023. This results in 8 EMEs and 23 AEs in the sample.”

We report the results in Table B3. Column (1) represents the baseline case where we

2Qur sample of EMEs includes BRA, CHL, COL, HUN, IDN, IND, MEX and PER. AEs include AUS,
AUT, BEL, CAN, CHE, CZE, DEU, DNK, ESP, FIN, FRA, GBR, HRV, IRL, ITA, JPN, KOR, NLD, NOR, PRT,
SVK, SVN and SWE. During the 21st century, the IMF has changed its classification for CZE, HRV, SVK and
SVN from EME to AE. The results are robust to removing these countries from the sample.
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find that EMs have significantly lower labor mobility than AEs.

Table B3: Estimates for 6 and 0, in Equation (29)

1) (2) (3) (4) (5) (6) () (8)

Avpge 350%% 3500  304%* 0%+ 315w D43 D37 33w
(039)  (039) (037) (035) (.046) (.047) (.045) (.043)

emer X Avpgy -202%% -233%* _150% _091* -167** -104 -126"* -119*
(071)  (052)  (069) (047) (075) (.064) (.050) (.046)

eur X Avgsy 1217 127%*  -.033
(057)  (.055)  (.048)

N 868 982 868 1378 756 868 982 1378
R* 0217 0186 0169 0.099 0.171 0.22 0.188  0.099

% 5<0.01, ** p<0.05, * p<0.1

We test the robustness of the result by modifying the regression and sample in various
ways. First, we expand the sample such that all of the time periods that are available are
used. This expands the time horizon for Mexico, Peru, Chile and Colombia to 1990-2017
as the LA KLEMS provides sector level labor and value added data from 1990 to 2017.
This is reported in Column (2) of Table B3. Labor mobility is still lower in EMs. Second,
for countries that also have sectoral data on the EU KLEMS, we switch the data and run
the baseline regression.’” The results are shown in Column (3). The statistical significance
of O falls slightly, but it is still significant at the 5% level. Third, we expand the sample
size and use the data from EU KLEMS, a combination of the first and second robustness
exercises, and report the findings in Column (4). Again, the results show that emerging
markets have lower inter-sectoral labor mobility though the significance now falls to the
10% level. Fourth, we drop AEs that were classified as EMEs in 2000, which are CZE,
HRYV, SVK and SVN. We report the results in Column (5) and find that the result still
holds.

Next, we consider whether EU countries differ in their inter-sectoral labor mobility

due to freer international labor mobility. Since most of the advanced economies in the

30The countries that are in both the WIOD SEA and EU KLEMS dataset are JPN, AUT, BEL, CZE, DEU,
DNIK, ESP, FIN, FRA, HRV, HUN, IRL, ITA, NLD, PRT, SVK, SVN and SWE.
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sample are European countries and have free mobility of labor across countries within
Europe, this may also drive the result that AEs have higher inter-sectoral labor mobility
than EMs. To test this, we include another interaction term, eu;, x Ay g,. euy takes the
value of 1 if k is a country in the EU or is CZE, DNK, HUN, NOR, SWE, CHE or GBR
which all have no restrictions on labor mobility with each other and the value of 0 oth-
erwise. We report the findings in Column (6) and find that with the baseline sample, the
story of European countries having higher labor mobility holds. 6z is still negative, but
no longer statistically significant at the 10% level. Once we expand the sample though,
the statistical significance returns (Column (7)). We also switch the data for countries that
also have sectoral data in the EU KLEMS and find that the significance of Oy e holds,
but now the statistical significance of European countries falls. Overall, the results show
that labor mobility is lower in emerging market economies and there is mixed evidence

of European countries having higher inter-sectoral labor mobility.

Estimating p. To derive quarterly series for p; we first derive the one quarter-ahead ex-
pected excess dollar returns by forecasting realized excess dollar returns of local currency
three month sovereign bonds over the three month US treasury. We follow Jiang et al.
(2024) and Koijen and Yogo (2020) and forecast excess dollar returns of local currency
sovereign bonds by using the real exchange rate and local currency interest rate of three
month local currency sovereign bonds. The local currency sovereign bond interest rates
are from Bloomberg and the real exchange rate is derived using the nominal bilateral dol-
lar exchange rate from the BIS and CPI from the IMF IFS database. The tickers for the

bonds are shown in Table B4.

Table B4: Bloomberg tickers for 3-month local currency sovereign bonds

Country Ticker Country Ticker Country Ticker
Australia 100103M Index || France 101403M Index || Norway 107803M Index
Austria 106303M Index || Germany 101603M Index || Peru 136103M Index
Belgium 100603M Index || Hungary 116503M Index || Portugal 108403M Index
Brazil I39303M Index || India 123603M Index || Slovakia 125603M Index
Canada 100703M Index || Indonesia 126603M Index || Slovenia 125903M Index
Chile [35103M Index || Ireland 106203M Index || Spain 106103M Index
Colombia 121703M Index || Italy 104003M Index || Sweden 102103M Index
Croatia [36903M Index || Japan 101803M Index || Switzerland 108203M Index
Czech Republic | 111203M Index || Korea 117303M Index || United Kingdom | 102203M Index
Denmark 101103M Index || Mexico 125103M Index || United States USGG3M Index
Finland 108103M Index || Netherlands | 102003M Index
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We run the following panel regression:

Realized excess returns
T 1

e — iy 5 = Aepyr = Bring + Barery + on + 3 1GFCy + exy (62)
jed

where iy, is the country k’s three-month local currency sovereign bond interest rate from
ttot+ 1, V% is the three month US treasury rate from ¢ to ¢t + 1, Aey 4y is the realized
depreciation of currency k with respect to the dollar between ¢ and ¢ + 1, rery, is the real
exchange rate in terms of CPI for country k with respect to the US and denoted such that
an increase is a real depreciation of currency £, oy, captures the country fixed effects, and
G FC; captures the fixed effects for the Global Financial Crisis from 2008Q1 to 2009Q2. We
defined the periods between 2008Q1 and 2009Q2 as the period for the Global Financial
Crisis since the NBER defines this period to be a recession for the US economy. We cluster
standard errors by countries. Due to data limitations, the time sample is from 2007 Q1 to
2014 Q4.

The results from running the panel regression in Equation (62) is shown in Table B5.
Column (1) shows the baseline results. The coefficient for the local currency interest rate
is positive, implying that higher interest rates predict higher returns which is consistent
with what theory predicts. The coefficient for the real exchange rate is positive, implying
that a depreciated currency today predicts higher returns which is consistent with the
long-run properties of Purchasing Power Parity (PPP). These coefficients have the same
direction as those estimated in Koijen and Yogo (2020) and Jiang et al. (2024).
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Table B5: Regression results for Equation (62)

(1) (2) () (4)

ire 3.063%% 1919%% 3.020%* 1.630%**
(401)  (456)  (397)  (457)
rerre  086™*  066™*  097**  0.076%*
(013)  (016)  (013)  (.013)

iUS 1.825%+ 2.200%**
(.433) (.449)
VIX, 0014 001+
(.000)  (.000)
N 975 975 975 975

R 0016 0024 0015  0.021
% 5<0.01, ** p<0.05, * p<0.1

We also conduct some robustness checks for the validity of these coefficients. We add
the US 3 month interest rate as well as the VIX to Equation (62). We find that these are
able to predict excess returns, but do not take away the significance of the baseline results.

We use the fitted values of equation (62) without the Global Financial Crisis controls
as the expected excess returns on three month local currency sovereign bonds. We then
detrend the expected excess returns using a linear time trend individually for all countries
and estimate an AR(1) process together using the cyclical component of the expected
excess returns. We find that the persistence is 0.7359 and the standard deviation of the
innovations to the expected excess returns is 0.0111 for EMEs and 0.0046 for AEs. The
persistence is not significantly different across EMEs and AEs, so we keep the persistence
equal. Using an F-test we show that the standard deviation is significantly different.

The estimated UIP wedges for each country are shown in Figure B1. The upper graph
shows the UIP wedges for emerging market economies and the lower graph shows the
UIP wedges for advanced economies. The thick solid red lines show the median UIP
wedge for each group of countries. For emerging markets, the UIP wedge has a mean of
1.2% with a standard deviation of 1.9%. For advanced economies the mean is 0.3% with a
standard deviation of 1.1%. Both the level and volatility of the UIP wedge are higher for

emerging markets than advanced economies.
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UIP wedges in Emerging Market Economies
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Figure Bl: Estimated UIP wedges for emerging market economies and advanced
economies

Unconditional moments. Table B6 shows the unconditional moments of the model and
data for EMs and AEs.

Impulse response functions. Figures B2-B5 show the impulse response functions in re-
sponse to a positive shock to the UIP wedge, the terms of trade and TFP in the tradable
sector and non-tradable sector respectively. The qualitative features of the impulse re-
sponse functions are all similar. They create a negative non-tradable output gap and a
positive tradable output gap under a pure float. A positive shock to the UIP wedge,
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Table B6: Comparative sectoral moments in the data and model

Data Model
Moment EM AE EM AE
SD(Ymt — Ynyt) 0.0238 ~ 0.0238 0.0424 ~ 0.0424
SD(lps — Uny) 0.0173 > 0.0084 0.0086 < 0.0439
SD(wgt — W) 0.0583 > 0.0210 0.0372 > 0.0346
SD(lgs —Unye)/SD(wps —wyy) 02967 < 04000 0.2314 < 1.2674

Notes: For the data, cyclical components are obtained using the Hodrick-Prescott filter with
a smoothing parameter of 100. We use sector level labor compensation and hours data from
the Socio Economic Accounts of the World Input Output Database to derive sectoral wages.
For the model, the corresponding moments are unconditional moments of annual counter-
parts of the model variables derived using quarterly moments to ensure comparability with
the annual data.

terms of trade and TFP in the tradable sector all stimulate demand for labor in the trad-
able sector and therefore the optimal capital control curbs labor demand by appreciating
the currency relative to the pure float. A positive shock to TFP in the non-tradable sector
also creates qualitatively similar responses since non-tradable good prices adjust to clear
the market. The lower price of non-tradable goods increases the real wage, lowering la-
bor demand and more than offsetting the impact of higher TFP. This generates a negative
output gap in the non-tradable sector so that the policymaker responds by lowering the
real interest rate. With capital controls, the policymaker is able to lower interest rates even

more and by offsetting the exchange rate impact of monetary policy with capital controls.
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Figure B4: Impulse response function in response to a 1 SD shock to Ay
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C Additional Evidence on Inter-sectoral Labor Mobility

This section provides complementary empirical evidence on differences in inter-sectoral
labor mobility between EMs and AEs using a model-free reduced-form approach. The
key insight from the model is that higher inter-sectoral labor mobility implies a larger
reallocation of labor across sectors for a given change in relative wages. Conversely, when
labor mobility is limited, a larger adjustment in relative wages is required to induce the
same reallocation of labor. We test whether this prediction is consistent with the observed
responses of relative sectoral hours worked and wages to terms-of-trade shocks.

We estimate local projections of relative hours worked and relative wages following
innovations in the terms of trade. First, we detrend log terms of trade with a linear time
trend and estimate an AR(1) process for the cyclical component for each country and
extract the residuals as terms-of-trade shocks. We normalize the shocks by their standard
deviation for each country. We then estimate the following local projection specification
for horizons h € {0, ...,5}:

Ykirh — Uki1 = O + Brens + vn(Ers X EMy) + g sin, (63)

where y; ; denotes either relative employment (Ly/Ly) or relative wages (Wx /W) be-
tween the home tradable and non-tradable sectors in year ¢, € ; is the normalized terms-
of-trade shock, and E'Mj, is an indicator that takes the value of 1 if country k is an EM and
0 otherwise. We control for country fixed effects and standard errors are clustered at the
country level. The coefficient -, captures the differential response of EMs relative to AEs.
Wages are derived by dividing total labor compensation by hours worked.

Figure C1 shows the estimated +;, over a five-year horizon, together with 90 and 95
percent confidence intervals. The results show that following a positive terms-of-trade
shock, EMs exhibit a more negative response in relative labor but a larger positive re-
sponse in relative wages compared with AEs. These patterns indicate that, relative to
AEs, adjustment in EMs occurs to a greater extent through relative wages rather than
through the reallocation of labor across sectors.

Through the lens of the model, these findings are consistent with lower inter-sectoral
labor mobility in EMs. Although the reduced-form estimates do not directly identify
the structural labor mobility parameter, the joint responses of relative labor and wages
provide complementary and independent evidence supporting the calibration of lower
labor mobility in EMs.
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Figure C1: Estimates of v, in response to a terms-of-trade shock

Note: The shaded areas represent the 90 and 95 percent confidence intervals.

D Foreign Exchange Intervention

D.1 Welfare loss function

We derive a second-order Taylor expansion around the first-best allocation. The algebra
used to derive the welfare loss function for the extended version of the model with FXI
is similar to that used to derive the welfare loss for the baseline quantitative model. One

difference is the first-order terms for the tradable sector are reorganized to

Zﬁt (70" /PTt(PTtCTt P;;,tYH,t)
Tt

- Zﬂt 3Cn /Pq*wt <_NFAt+1 + (1+"S)NFA, — 2 NFA?H wYHWIu}f +(pr-1 = gB:)B:)
Tt

2

/{/ A*
=— Zﬁt acn /PTt( QBNFAtH e +§Bt2)
Tt

Z 5t GC’T (TBNFAtH + 7YH7TH¢2 + 6§Bt+12>

where we use, p, = 2¢B;7,, the first-best allocation of home dollar bonds.
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