Capital Controls, Monetary Policy, and Balance Sheets in a
Small Open Economy™

Shigeto Kitano! Kenya Takaku?

Abstract

We develop a small open economy, New Keynesian model that incorpo-
rates a financial accelerator in combination with liability dollarization.
Applying a Ramsey-type analysis, we compare the welfare implications
of an optimal monetary policy under flexible exchange rates and an op-
timal capital control policy under fixed exchange rates. In an economy
without the financial accelerator, an optimal monetary policy under
flexible exchange rates is superior to an optimal capital control policy
under fixed exchange rates. In contrast, in an economy with the finan-
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1 Introduction

Although capital controls are not a new policy instrument, it is not until the recent
global financial crisis that the potential effects of capital control policies have been
rigorously examined from the theoretical perspective as one of the most important
topics in international finance.! Given the recent financial crisis, volatile interna-
tional capital movements in emerging market economies have been the subject of
rigorous discussion among concerned policymakers and economists. Volatile cap-
ital flows amplify boom-bust cycles and destabilize emerging market economies.
The recent global financial crisis led to a reconsideration of the merits of capital
account restrictions. An increasing number of policymakers believe that capital
controls can effectively stabilize economies against volatile capital flows. In fact,
some emerging market countries (Brazil, Taiwan, South Korea, and Thailand) have
recently responded to instability by imposing capital controls. Even the IMF, a
former critic of capital controls, has been forced to reconsider such measures as an
important policy response to volatile capital flows under certain circumstances.?
Against this background, there has emerged a rapidly growing body of litera-
ture related to capital controls.> Jeanne and Korinek (2010) and Bianchi (2011)
show that there are pecuniary externalities associated with financial crises and

provide a rationale for prudential capital controls to prevent excessive borrow-

ing. Using a two-country model, Brunnermeier and Sannikov (2014) show that

L An exception is Kitano (2004). Kitano (2004) shows that capital controls not only stem the
capital inflow but also reverse the associated macroeconomic effects, and are effective measures
against the capital inflow problem.

2For details on the IMF position, see Ostry et al. (2010) and Ostry et al. (2012).

3For details, see, for example, Korinek (2011) or Jeanne et al. (2012). For the earlier literature
on capital controls, see the introduction in Kitano (2011). Kitano (2011) shows that there exists
an optimal degree of capital-account restriction that achieves a higher level of welfare than that
under perfect capital mobility, if the economy has costly financial intermediaries.



pecuniary externalities can lead to constrained inefficient outcomes and capital
controls can be welfare improving.* Developing a disequilibrium model featuring
downward rigid wage and peg, Schmitt-Grohé and Uribe (2013) show that capital
controls reduce unemployment and can be an effective instrument for macroeco-
nomic stabilization. Among the many recent studies, Farhi and Werning (2012)
show that capital controls are effective for addressing some shocks, particularly,
country-specific risk-premium shocks. Liu and Spiegel (2013) also examine the
effectiveness and welfare implications of capital controls in the face of external
shocks. Their findings suggest that under capital controls, stabilizing the real ex-
change rate is a key factor in weathering external shocks. Using a two-country
model, De Paoli and Lipinska (2013) show that restricting international capital
flows through capital controls can be beneficial for individual countries, although
it would limit international risk sharing. Their findings suggest a possibility of
welfare gains from international policy coordination. Davis and Presno (2014) ex-
amine welfare gains from capital controls as an additional tool for macroeconomic
stabilization under flexible exchange rates. They show that the benefits of capital
controls are present even when an optimal monetary policy is employed.

Our paper is most closely related with De Paoli and Lipinska (2013) and Davis
and Presno (2014) in that we too apply a Ramsey-type analysis for capital con-
trols. However, we examine optimal capital controls in models that highlight
balance sheets effects in the presence of liability dollarization. Therefore, our pa-
per is also rather closely related to Cespedes et al. (2000), Devereux et al. (2006),

and Elekdag and Tchakarov (2007). Building upon the framework developed by

4Benigno et al. (2013) consider both ex-ante and ex-post policies in a model with pecuniary
externalities. They show that the design of ex-ante policies depends on that of ex-post policies.



Bernanke et al. (1999), Cespedes et al. (2000), Devereux et al. (2006), and Elekdag
and Tchakarov (2007) incorporate a financial accelerator coupled with liability dol-
larization, in which foreign debt is denominated in foreign currency (not domestic
currency). In these models, the financial accelerator works through an endogenous
risk premium that is linked to the balance sheets of entrepreneurs. These balance
sheets are also vulnerable to exchange rate fluctuations due to the problem of
liability dollarization.

Cespedes et al. (2000) and Devereux et al. (2006) find that conventional wis-
dom, that the flexible exchange rate is preferable to the fixed exchange rate, holds
in spite of the financial accelerator effects. Elekdag and Tchakarov (2007) also
confirm that the flexible exchange rate regime has better welfare properties than
the fixed exchange rate regime when the country has perfect access to international
capital markets. However, when their model incorporates a financial accelerator
and the leverage ratio exceeds a threshold, they find that the fixed exchange rate
regime could become welfare superior.

We develop a small open economy, New Keynesian model with and without a
financial accelerator mechanism, the model structure of which is basically similar to
Cespedes et al. (2000), Devereux et al. (2006), and Elekdag and Tchakarov (2007).
We then apply a Ramsey-type analysis and examine the welfare implications of
capital control policies.

In the case without the financial accelerator, we compare three cases: optimal
monetary policy under flexible exchange rates, optimal capital control policy (on
households) under fixed exchange rates, and fixed exchange rates (without capital
controls). Our Ramsey-type analysis results indicate that although the optimal

capital control policy significantly improves welfare under fixed exchange rates, the



optimal monetary policy is the most welfare-maximizing in an economy without
the financial accelerator.

In the case with the financial accelerator, we compare the following five cases:
an optimal monetary policy under flexible exchange rates, fixed exchange rates
(without capital controls), an optimal capital control policy on entrepreneurs, an
optimal capital control policy on households, and an optimal capital control policy
on both entrepreneurs and households under fixed exchange rates. Our analysis
results indicate that the optimal monetary policy still outperforms the optimal
capital control policy on households. However, the optimal capital control policy
on entrepreneurs outperforms the optimal monetary policy. The most welfare-
maximizing is the optimal capital control policy on both entrepreneurs and house-
holds.

The intuition underlying our analysis results is straightforward. Entrepreneurs
finance investment partly with foreign borrowing, which is subject to financial
frictions in the presence of balance sheet vulnerabilities. In an economy with a
financial accelerator, the key variable is the foreign interest rate augmented by an
external finance premium. Monetary policy works only through domestic interest
rates. However, capital controls on entrepreneurs have a direct control on the key
variable of interest rates at which entrepreneurs borrow abroad. Therefore, capital
controls can be welfare improving in an economy with financial frictions.

The remainder of the paper is organized as follows. In Section 2, we present a
sticky price, small open economy model with and without a financial accelerator
in combination with liability dollarization. In Section 3, we perform a comparative
analysis of welfare for alternative policy regimes in this economy. For the economy

without the financial accelerator, we compare (i) the flexible exchange rate regime



accompanied by an optimal monetary policy, (ii) the fixed exchange rate regime
accompanied by optimal capital controls on households, and (iii) the fixed ex-
change rate regime (without capital controls). For the economy with the financial
accelerator, we compare (i) the fixed exchange rate regime accompanied by opti-
mal capital controls on households and entrepreneurs, (ii) the fixed exchange rate
regime accompanied by optimal capital controls on entrepreneurs, (iii) the flexible
exchange rate regime accompanied by an optimal monetary policy, (iv) the fixed
exchange rate regime accompanied by optimal capital controls on households, and
(v) the fixed exchange rate regime (without capital controls). Conclusions are

presented in Section 4.

2 Model

We employ the small open economy structure developed by Gali and Monacelli
(2005) and Faia and Monacelli (2008). The small open economy model incorpo-
rates a financial accelerator a la Bernanke et al. (1999) in combination with liability
dollarization. Our model is close to those in Cespedes et al. (2000), Devereux et al.
(2006), and Elekdag and Tchakarov (2007). The small open economy consists of

households, production firms, entrepreneurs, and the government.

2.1 Households

A representative household maximizes its expected lifetime utility:
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where E; denotes the mathematical expectations operator conditional on informa-
tion available at time ¢, 5 € (0,1) is the discount factor, C; signifies a composite
consumption index, and L; represents labor effort. Households consume differ-
entiated goods (produced by both domestic and foreign firms). The composite

consumption index C} is given by

n
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n(> 0) is the elasticity of substitution between domestic and foreign goods, and
v € (0, 1) represents the measure of openness. C; and Cp, are, respectively, the

indices for consumption of domestic and foreign goods, expressed by
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where £(> 1) is the parameter for the elasticity of substitution among differentiated
goods. A household’s optimal expenditure allocation in each goods category yields

the demand functions for domestic and foreign differentiated goods:

Crralj) = (PH—U)) Cie:  Cralj) = (PF—U)) Criv  (4)

)

where Py ,(j) and Pp;(j) denote the domestic-currency-denominated prices of dif-
ferentiated goods j produced by domestic and foreign firms, respectively. Py, and

Pp, are the domestic and import price indices, respectively:
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From Eq. (5), we obtain
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The optimal expenditure allocation between domestic and imported goods gives

Cuy = (1—7) Pu\ o o = (B e (7)
Ht = 7 f2) ts Ft =7 I2) ts
where P, represents the consumer price index (CPI):

1
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From Egs. (7) and (8), we obtain
Py Cuy+ Ppy Cpy = P, Cy. (9)

Households have access to domestic and foreign asset markets. A household’s

budget constraint in period ¢ is given as

P, Ct+(1+it—1)At—1+(1+7'h,t—1)(1+if—1)5tBt—1+Rtw—2]3(Bt—B)2 = At+5tBt+WtLt+Th,t+va

(10)
where i, is the interest rate of domestic currency assets, A; is the domestic currency
debt position, 7, is the tax on the foreign currency debt of households, ¢ is
the interest rate of foreign currency assets, & represents the nominal exchange
rate (in terms of the domestic currency), B; is the households’ foreign currency

debt position, W; is the nominal wage, T,; is the lump-sum transfer, and IT}"



denotes dividends from firms. Pypg(B; — B)?/2 denotes the portfolio adjustment
costs, which yield the stationarity of the equilibrium dynamics in the small open
economy.

The optimality conditions associated with households’” maximization problem

are given by

A =Cp 7, (11)
LY
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Combining (13) and (14), we obtain the interest parity condition:
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We assume that the law of one price holds for individual goods. The terms of

trade are therefore given as
(16)

where P} denotes the CPI in the foreign country (in terms of foreign currency).?

SWithout loss of generality, we assume that P is exogenous and constant (= 1) for all t.
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From (16), we obtain
S, A&
Si—1 Hpyy’

(17)

where Iz (— Pre ) and A&, <— &1) represent the rate of domestic inflation

2 = &

and the depreciation rate of the nominal exchange rate, respectively. From CPI

(8) and (16), we obtain

By
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From (18), CPI inflation II; <E %) is given by

9(5)
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From (16) and (18), the real exchange rate @; is given by
&Py S
= = = q(5). 20
Qt Pt g(St) q( t) ( )

2.2 Production firms

Monopolistically competitive firms produce differentiated goods by using capital
and labor. Each monopolistic firm j in the home economy produces a differentiated

good with the following production function:

Yt(j) = Zth(j)aLt(ﬁl_aa (21)

where Y;(7), Ki(j), Lt(j), and Z; denote the firm’s output level, its capital and

labor inputs, and a stochastic productivity shock, respectively.
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The firm’s cost minimization implies that the firm’s real marginal cost is given

by
. (Re/Pr1e)*(We/ Pra) ™
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t(]) t Ztaa(l _ Oé)lia ( )
The capital accumulation process in the economy is given as
I oL 2\
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where [; is aggregate investment and ¢ is the depreciation rate of capital. % ([I{—tt —

5)2 denotes the adjustment costs of capital, and ¢y is it’s parameter value. I, is

composed of domestic and imported goods:

n
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where Iy, and I, are represented by
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The optimal allocation of expenditure in each goods category yields the following

demand functions:

) = (B9 “n 1 - (B2) he o

The optimal allocation of expenditures between domestic and imported goods gives

P -n P -n
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From the profit-maximization problem of capital producers, we can obtain the

price of capital ();:
I

ool ]

=&

where Qi = T

2.3 Price setting

Following Calvo (1983), we assume that in each period, a fraction 1 — ¢ of monop-
olistically competitive firms reset their prices, while a fraction ( keep their prices

unchanged. This implies that the domestic price index can be expressed as

1
1—¢e

Pry = [Py + (1= QP | ™ (29)

where Py, represents the price reset in period t. Transforming (29) yields

1= (I + (1= Q) Py, (30)

. P
where Py = 5.

Each firm chooses its price to maximize the present discounted value of its

profit stream:

max Z C B Nk [Yeenie (P — MOy )]}, (31)
ot g=0
subject to
P —
nmz(P“) Yiik, (32)
Ht+k

where Y, and M tﬂk‘ , denote the output level and the nominal marginal cost,

12



respectively, in ¢ + k for a firm that last reset its price in period t. Ay =
ﬁ’“ ’\”’“ ik is the discount factor. Y, is the aggregate output level in period
t + k. From the first-order condition associated with the above problem, the

optimal price is determined as

—e—1
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2.4 Entrepreneurs

Entrepreneurs have available net worth /NV; denominated in domestic currency.
To finance the difference between their expenditures on capital goods and their
net worth, entrepreneurs borrow from foreign lenders. That is, the entrepreneur
finances investment partly with foreign currency denominated debt. The en-

trepreneur’s balance sheet is therefore given by

PH,tNt = Qth+1 - 5tDt7 (34)

where D, is the entrepreneur’s foreign currency debt position. Note that an unan-
ticipated depreciation reduces net worth in the balance sheet (34), which reflects
the problem of liability dollarization in emerging market economies.

Following Bernanke et al. (1999), we assume that foreign lenders charge an
external finance premium to entrepreneurs due to asymmetric information. En-

trepreneurs choose D; and Ky, so that the expected return on capital (RX) equals

13



the cost on foreign borrowing;:

o (€
RIS = @i (5 ) (59

t

where F} is the external finance premium and 7., is a tax on the entrepreneur’s
foreign borrowing. Following Cespedes et al. (2000), we assume that the external
finance premium is an increasing function of the value of capital relative to net
worth:

F, = m<%) U(1)=1, ¥()>1, (36)

where the functional form for ¥ is given by ¥(g) = g* (u > 0).

At the beginning of each period, entrepreneurs collect returns from capital
and repay their foreign debt. Following Cespedes et al. (2000) and Elekdag and
Tchakarov (2007), we assume that entrepreneurs consume a fraction 1 — w of the

remainder on imports. The evolution of net worth is thus given as
Py Ny = W[RtKQt—th — (T4 Teu1) (I + 37 ) Fr o1& Dy 1 + Teyl, (37)

where T¢; denotes a lump-sum transfer from the government.
Finally, the return on capital for entrepreneurs RX is expressed by the sum of
the nominal rental rate on capital earned from production firms R; and the value

of non-depreciated capital stock, divided by the original price of capital Q;:

Riyr Qi [ ( I ) L ¢r ( I )2]
RE =—""+ 1—0)+ —0 - = —6) |. (38
o Q: Q: ( )+ o K K 2 \ K (38)
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2.5 Government

We assume that the government transfers the collected tax on foreign debt to
households and entrepreneurs in a lump-sum manner. The government’s budget

constraints are thus given by
Tth_l(l + Z.;k_l)gtBt_l = Th,t (39)
and
Te,t—l(l -+ irfl)Ft—lgtDt—l = Teﬂg. (40)

We consider optimal Ramsey monetary and capital control policies. We obtain
the Ramsey optimal policy by setting up a Lagrangian problem in which the social
planner maximizes the conditional lifetime utility of the representative household
subject to the first-order conditions of the private agents and the market-clearing
conditions of the economy. We compute this numerically using the Matlab proce-

dures developed by Levin et al. (2006).°

2.6 Equilibrium and exogenous shocks

The market clearing for domestic goods must satisfy

P Yy = Py Cry + Pl + EEX, (41)

where the domestic good is also exported to the foreign country, demand for which

is assumed to be an exogenous stochastic process, FX;. Dividing both sides of

6Levin et al. (2006)’s program reads a Dynare model file and generates the first-order condi-
tions of a Ramsey policymaker. See Adjemian et al. (2011) for details on Dynare.
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(41) by Py yields

}/; == OH,t + ]Hﬂf + StEXt (42)

= (1=7)9(8)"(C; + It) + SLEX;, (43)

where the second equality is derived by considering the demand functions (7), (27),
and (18).
(21) and the production function that is homogeneous with degree 1, imply

that

1
/ Yi(j)dj = ZKCL, (44)
0

where K; = f01 Ki(j)dj and L; = f01 Li(j)dj. From the demand function for

differentiated goods, it follows that

1 . —€
/ (—P H’tm) Yidj = ZK L (45)
o \ Pry

We define 0, = fol <P]’§’Tt(tj)>_ dj, which can be expressed as’
br = (1= Q) Py + (Mg bs-1. (46)
Then, we can rewrite (45) as

Y, =0, ' Z, KL, (47)

where ; measures the resource costs induced by price dispersion in the Calvo

"For the derivation of (46), see Schmitt-Grohé and Uribe (2006).
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model.
The productivity shock Z;, export shock FX;, and foreign (nominal) interest-

rate shock 7} are exogenously evolving according to the following processes:

log Z; = (1 —p.)log Z + p.log Zy 1 + e.4, €.y ~ivid. N(0,02), (48)

log EX; = (1 — pey)10g EX + peglog EXy 1 + €enty, Eexyr ~ i.i.d. N(O o2), (49)

)Y ex

and

Z: = (1 — pz)l* + pii;fk—l + Eity Eit ™ 1.1.d. N(O, 0'12) (50)

2.7 Parameterization

We choose standard parameter values in the related literature for calibration, which
are summarized in Table 1. Following many previous studies, we set the quarterly
discount factor 5 to 0.99. Following Elekdag and Tchakarov (2007) and Devereux
et al. (2006), we set the inverse of intertemporal elasticity of substitution o, elas-
ticity of labor supply ¢, and capital adjustment cost parameter ¥ to 2, 1, and 12,
respectively. We set capital share in production a to 0.32 as in Schmitt-Grohé and
Uribe (2003). Following Kollmann (2002) and Devereux et al. (2006), we set the
quarterly depreciation rate ¢ to 0.025. Following Gali and Monacelli (2005), we
set the elasticity of substitution among differentiated goods € and fraction of firms
that do not reset their prices ¢ to 6 and 0.75, respectively. Following Ravenna
and Natalucci (2008), we set the elasticity of substitution between domestic and
foreign goods n to 1.5. With respect to the degree of openness 7, we follow Cook

(2004) and set it to 0.28. The parameter for bond adjustment cost ¢ and steady

17



state debt ratio to GDP é are set to 0.0007 and 0.4, respectively, as in Devereux
et al. (2006). We set the steady state level of leverage ratio CJQ\;(—V{,( at 2.2, which is
higher than in Bernanke et al. (1999) who use 2, but not as high as in Devereux
et al. (2006) who use 3. Following Cespedes et al. (2000) and Merola (2010), we set
the elasticity of external finance premium to leverage ratio u to 0.02. We use the
same values as in Elekdag and Tchakarov (2007) for the exogenous shocks. The
persistence and the standard deviation of the productivity shock (p, and o) are
set to 0.8 and 0.02, respectively. The persistence and the standard deviation of the
export shock (pe, and o.;) are set to 0.5 and 0.06, respectively. The persistence
and the standard deviation of the foreign interest shock (p; and o;) are set to 0.8

and 0.003, respectively.

2.8 Welfare evaluation

We calculate and compare welfare levels under alternative policy regimes. We let

Vi denote the conditional welfare level associated with case (a) (a=i, ii, iii...):

Vi = B X AUCHLY),
— By 3. BU((L-X)C, L), (51)

t=0

Here, \* is the welfare cost of adopting policy (a) on the condition of the cali-
brated steady state. The conditional welfare measure is obtained using the second-
order perturbation methods as described in Schmitt-Grohé and Uribe (2004) and

Schmitt-Grohé and Uribe (2007).8 We let the most welfare-maximizing case be

8Kim and Kim (2003) reveal that second-order solutions are necessary because conventional
linearization may generate spurious welfare reversals.
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Table 1: Parameterization.

Parameters Value

J6] 0.99 Discount factor

o 2 Inverse of intertemporal elasticity of substitution

10} 1 Elasticity of labor supply

Pk 12 Capital adjustment cost parameter

o 0.32 Share of capital in output

1) 0.025  Depreciation rate of capital

€ 6 Elasticity of substitution among differentiated goods
¢ 0.75 Fraction of firms that do not reset their prices

n 1.5 Elasticity of substitution between domestic and foreign goods
¥ 0.28 Degree of openness

B 0.0007 Parameter for bond adjustment cost

g 0.4 Steady-state ratio of debt to GDP

ng\f—v{f 2.2 Steady-state ratio of capital to net worth

7 0.02 Elasticity of external finance premium

Pz 0.8 Persistence: productivity shock

oz 0.02 Standard deviation: productivity shock

Pex 0.5 Persistence: export shock

Oex 0.06 Standard deviation: export shock

Di 0.8 Persistence: foreign interest rate shock

o; 0.003  Standard deviation: foreign interest rate shock
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the reference case (ref). Therefore, A* — \"¢/ denotes the welfare loss in each case,
which is the fraction of consumption that compensates a household to a level that

is considered as well off under policy (a) as in the reference case (ref).

3 Results

This section presents the main results of our analysis. We evaluate the welfare
implications of alternative policy and exchange rate regimes with and without the
financial accelerator. In Section 3.1, we consider an economy without the financial
accelerator and compare the welfare consequences of an optimal monetary pol-
icy under flexible exchange rates, an optimal capital control policy on households
under fixed exchange rates, and a peg regime without an optimal capital control
policy. In Section 3.2, we analyze an economy with the financial accelerator and
compare the welfare consequences of an optimal monetary policy under flexible ex-
change rates, an optimal capital control policy on households under fixed exchange
rates, an optimal capital control policy on entrepreneurs, optimal capital control
policies on households and entrepreneurs, and a peg regime without optimal capital

control policy.

3.1 No financial accelerator

We first compare welfare levels in an economy without the financial accelerator in
the following cases: (i) an optimal monetary policy under flexible exchange rates,
(ii) an optimal capital control policy under fixed exchange rates, and (iii) a fixed
exchange rate regime (without capital controls). Since the optimal monetary policy

case under flexible exchange rates (i) turns out to be the most welfare-maximizing,
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Table 2: Conditional welfare costs: No financial accelerator

(i) Mon. (ii) Cap. Con. (iii) Fixed ER

Welfare Cost:
(A — /\Tef) x 100 0 0.106 0.306

Note) The conditional welfare costs in (ii) and (iii) are measured with the most welfare-
maximizing case (i) being the reference case.
we let (i) to be the reference case (ref).

The conditional welfare costs in each case (i, ii, and iii) compared with the
reference case (ref) are shown in Table 2. The welfare cost in the case of an
optimal capital control policy under fixed exchange rates (ii) is 0.106%, whereas
the welfare cost in the fixed exchange rate regime (iii) is 0.306%. Hence, we can say
that the optimal capital control policy more than halves the welfare gap between
the flexible exchange rate case (i) and the fixed exchange rate case (iii). However,
it is obvious that the optimal monetary policy under flexible exchange rates (i)
outperforms the optimal capital control policy under fixed exchange rates (ii) in
an economy without the financial accelerator.

Tables 3 and 4 show the means and standard deviations of the main variables
in the case without the financial accelerator. Since the capital control policy is
adopted only in case (ii), by definition, the means and standard deviations of 7,
in cases (i) and (iii) are zero in Tables 3 and 4. Since the fixed exchange rate
eliminates the volatility of the nominal exchange rate, by definition, the standard
deviation of A€ in cases (ii) and (iii) is zero in Table 4. Further, note that since the
optimal monetary policy under flexible exchange rates (i) is an “inward looking”
policy, it has the lowest domestic price inflation (Il) volatility among the three

regimes in Table 4. In contrast, since the optimal capital control policy under
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Table 3: Means: No financial accelerator

(i) Mon. (ii) Cap. Con. (iii) Fixed ER

Y 1.8042 1.8042 1.7987
C 1.4571 1.4565 1.4535
I 0.3426 0.3422 0.3420
L 0.6943 0.6944 0.6944
AE  1.0000 1.0000 1.0000
S 0.9968 0.9967 0.9945
II 1.0000 1.0000 1.0000
Iy 1.0000 1.0000 1.0000
iq 0.0099 0.0099 0.0100
Th 0.0000 -0.0001 0.0000

fixed exchange rates (ii) and the fixed exchange rate regime (iii) are “outward
looking” policies, the terms of trade (S) in (ii) and (iii) are more stabilized (i.e.,
the standard deviations of S in (ii) and (iii) are smaller) compared to that in case

(i) in Table 4.

3.2 With financial accelerator

We next consider alternative policies in an economy with the financial accelerator.
We compare the welfare levels in the following cases: (i) optimal capital controls on
both households and entrepreneurs under fixed exchange rates, (ii) optimal capital
controls on entrepreneurs under fixed exchange rates, (iii) an optimal monetary
policy under flexible exchange rates, (iv) optimal capital controls on households
under fixed exchange rates, and (v) a fixed exchange rate regime (without capital
controls). Since optimal capital controls on both households and entrepreneurs
under fixed exchange rates (i) is the most welfare-maximizing, we let (i) be the

reference case (ref).
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Table 4: Standard Deviations (%): No financial accelerator

(i) Mon. (ii) Cap. Con. (iii) Peg

Y 3.55 3.21 2.97
C 1.67 2.06 1.40
I 7.60 10.13 6.17
L 0.86 1.93 3.62
AE 2.75 0.00 0.00
S 4.06 2.14 2.63
IT 0.79 0.19 0.59
115% 0.05 0.27 0.81
ld 1.00 0.96 0.50
Th 0.00 1.05 0.00

We show the welfare ranking for the alternative regimes in Table 5. It should
be noted that the optimal monetary policy under flexible exchange rates (iii),
which was the most welfare-maximizing in the previous subsection 3.1 for the
economy without the financial accelerator, is now ranked third. As argued above,
the most welfare-maximizing is optimal capital controls on both households and
entrepreneurs under fixed exchange rates (i). Optimal capital controls on house-
holds (iv) improves the welfare level of the economy under fixed exchange rates
(v). However, the welfare-improving effect of optimal capital controls on house-
holds (iv) is limited. Optimal capital controls on households (iv) is inferior to the
optimal monetary policy under flexible exchange rates (iii). In contrast, optimal
capital controls on entrepreneurs (ii) outperforms the optimal monetary policy
(iii). Further, optimal capital controls on entrepreneurs (ii) is second only to the
most welfare-maximizing case (i).

Tables 6 and 7 show the means and standard deviations of the main variables

in the case with the financial accelerator. Comparing column (v) in Table 7 to
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Table 5: Conditional welfare costs: With financial accelerator

(i) Cap. Con. (ii) Cap. Con. (iii) Mon. (iv) Cap. Con. (v) Peg
ent. & hous. ent. hous.
Welfare Cost:
(A® — AT¢f) x 100 0 0.215 1.606 1.900 2.385

Note) The conditional welfare costs in (ii) to (v) are measured with the most welfare-maximizing
case (i) being the reference case.

column (iii) in Table 4, we can see that the standard deviations of Y, C, I, L,
S, II, and IIy in column (v) are larger, which implies that the introduction of a
financial accelerator mechanism into an economy increases the volatilities of the
economy to the same shocks. Figure 1 represents the impulse responses of Y,
C, I, L, S, II, and Iy to a foreign interest rate shock in the peg case with and
without the financial accelerator. From Figure 1, we can also confirm that the
financial accelerator makes the economy more volatile. It should be noted that in
Table 6, the mean of the external finance premium F' is the lowest in case (i) and
second-lowest in case (ii). We can say that capital controls on entrepreneurs curtail
the external finance premium level more significantly than a monetary policy or
capital controls on households.

The intuition underlying our analysis results is as follows. Entrepreneurs fi-
nance investment partly with foreign borrowing, which is subject to financial fric-
tions. Entrepreneurs borrow abroad at an interest rate, which is equal to the
foreign interest rate, adjusted for expected exchange rate fluctuations, and aug-
mented by an external finance premium. Although it affects the economy through

domestic interest rates, a monetary policy does not directly affect the interest
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Table 6: Means: With financial accelerator

(i) Cap. Con. (ii) Cap. Con. (iii) Mon. (iv) Cap. Con. (v) Peg

ent. & hous. ent. hous.
Y 1.7328 1.7295 1.7344 1.7065 1.6948
C 1.2672 1.2647 1.2684 1.2495 1.2409
1 0.2348 0.2341 0.2353 0.2204 0.2163
L 0.7819 0.7825 0.7819 0.7874 0.7894
AE 1.0000 1.0000 1.0000 1.0000 1.0000
S 0.9966 0.9957 0.9961 0.9935 0.9915
IT 1.0000 1.0000 1.0000 1.0000 1.0000
Iy 1.0000 1.0000 1.0000 1.0000 1.0000
iq 0.0098 0.0100 0.0098 0.0096 0.0100
F 1.0098 1.0107 1.0136 1.0164 1.0173
Th -0.0002 0.0000 0.0000 -0.0002 0.0000
Te 0.0031 0.0034 0.0000 0.0000 0.0000

Table 7: Standard Deviations (%): With financial accelerator

(i) Cap. Con. (ii) Cap. Con. (iii) Mon. (iv) Cap. Con. (v) Peg

ent. & hous. ent. hous.
Y 2.83 3.13 3.64 2.88 3.52
C 2.69 1.69 1.97 3.17 2.04
I 7.12 10.23 8.70 8.73 11.02
L 3.35 3.48 1.99 3.90 4.50
AE 0.00 0.00 4.14 0.00 0.00
S 1.75 2.81 4.89 1.91 2.85
IT 0.21 0.57 1.29 0.19 0.65
Iy 0.30 0.79 0.22 0.26 0.91
ld 1.31 0.50 1.74 1.68 0.50
F 0.10 0.17 0.16 0.15 0.34
Th 1.40 0.00 0.00 1.85 0.00
Te 0.83 1.31 0.00 0.00 0.00
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Figure 1: Model with (—) and without (——) the financial accelerator; Peg case:
Impulse responses to a foreign interest rate shock
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rate at which entrepreneurs borrow from abroad. In contrast, capital controls on
entrepreneurs have a direct control on the interest rate at which entrepreneurs
borrow from foreign lenders, and may yield higher welfare in an economy with the

financial accelerator.

4 Conclusion

We have developed a small open economy, New Keynesian model that highlights
the vulnerability of balance sheets to exchange rate fluctuations. We then apply a
Ramsey-type analysis and examine the welfare implications of optimal monetary
and capital control policies. To our knowledge, our paper is the first that examines
the welfare implications of optimal capital control policies in a small open econ-
omy, New Keynesian model that incorporates a financial accelerator coupled with
liability dollarization.

In the case without the financial accelerator, we have compared three cases: an
optimal monetary policy under flexible exchange rates, an optimal capital control
policy (on households) under fixed exchange rates, and fixed exchange rates (with-
out capital controls). Our Ramsey-type analysis results have shown that although
the optimal capital control policy significantly improves welfare under fixed ex-
change rates, the optimal monetary policy is the most welfare-maximizing in an
economy without the financial accelerator.

In the case with the financial accelerator, we compared five cases: an opti-
mal monetary policy under flexible exchange rates, fixed exchange rates (without
capital controls), an optimal capital control policy on entrepreneurs, an optimal

capital control policy on households, and an optimal capital control policy on both
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entrepreneurs and households under fixed exchange rates. Our results have shown
that the optimal monetary policy still outperforms the optimal capital control pol-
icy on households. However, the optimal capital control policy on entrepreneurs
outperforms the optimal monetary policy. The most welfare-maximizing is the
optimal capital control policy on both entrepreneurs and households.

The intuition underlying our analysis results is straightforward. Entrepreneurs
finance investment partly with foreign borrowing, which is subject to financial
frictions. In an economy with a financial accelerator, the key variable is the foreign
interest rate augmented by an external finance premium. Whereas monetary policy
works through domestic interest rates, capital controls on entrepreneurs have a
direct control on the interest rate at which entrepreneurs borrow from abroad.
Hence, capital controls under fixed exchange rates can yield higher welfare in an

economy with a financial accelerator coupled with liability dollarization.
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