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1 Introduction

There is a growing interest in how monetary policy should respond to shocks originating in

the financial sector. In this paper we examine this issue in a small open economy where only

a section of the economy has access to financial markets (i.e., asset markets are segmented).

Whether the nature of shocks has any bearing on the choice of the exchange rate regime

has remained an important issue in the open economy literature. In the context of open

economies, following the pioneering works of Mundell (1968), and Fleming (1962), the debate

has traditionally focused on the choice between fixed and flexible exchange rates. The text

book prescription on this subject has been that in an environment of sticky prices, flexible

exchange rates work better when the shocks arise in the goods market while fixed exchange

rates work better if the shocks originate in the money market. The intuition behind this

“Mundell-Fleming” model is simple. Fixed exchange rates insulate the real side of the

economy from disturbances in the money market while flexible exchange rates better insulate

against real shocks by allowing the terms of trade to adjust relatively quickly.

More recently, Lahiri-Singh-Vegh (LSV) (2006) abstract from price rigidities and instead

focus on exchange rate policy when financial markets are segmented. In a milieu where only

a fraction of agents have access to financial markets they show that the Mundell-Fleming

dictum is turned on its head. Specifically, they show that fixed exchange rates are optimal

when shocks originate in the goods market whereas flexible exchange rates dominate when

shocks are monetary. Interestingly, while most of the debate has centered on aggregate

supply and monetary shocks, there is little work on the choice of the monetary policy regime

when the small open economy is faced with financial sector shocks. This is the gap that we

attempt to address in this paper.

We first study optimal devaluation rate in a small open economy with segmented financial

markets subject to financial sector shocks. Next, we consider two classic simple rules: fixed

exchange rates, monetary targeting. Our objective is to identify the simple rule that in

terms of welfare is closest to the optimal monetary policy. We show analyically that flexible

exchange rates welfare dominate fixed exchange rates.

Next, we examine the volatility of share prices under the alternate monetary policy

regimes. Following the global financial crises of 2008, there has been a growing debate on
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the link between monetary policy and asset prices. Specifically, the literature has focused on

whether monetary policy should target asset prices. Proponents of an asset price targeting

approach argue that a central bank should actively counteract excessive asset price increases

(Blanchard 2000, Bordo and Jeanne 2002, Borio and Lowe 2002, Borio and White 2003,

Cecchetti et al. 2000 and Goodhart 2000). Others such as (Bean 2003, Bernanke 2002,

Bernanke and Gertler 1999, 2001) have argued against it. We instead compare the volatility

of share prices in fixed and floating exchange rate regimes. Our analysis demonstrates that

share prices are more volatile under a pegged regime. Table 1 show that the volatility of share

prices for a select group of countries under both fixed and flexible exchange rate regimes.

Consistent with our results, the share prices under fixed exchange rate regimes are on average

almost 20% higher than that found under fixed exchange rate regimes.

Table 1:Small Open Economy: Source Bloomberg

IMF Classification Country Stock Volatility

Fixed Exchange Rate Hongkong 29%

Denmark 18%

Singapore 19%

China 29%

Floating Exchange Rate Australia 13%

Japan 13%

This paper as in LSV abstracts from any nominal rigidity and focuses on a standard

monetary model in which the only friction is that an exogenously-given fraction of the

population called traders can access asset markets. Importantly, any money injections are

absorbed exclusively by the traders. An increase in the money growth therefore acts as an

inflation tax on the non-participants (non-traders) by redistributing resources in favor of

the traders. In addition to money injections traders have access to domestic and foreign

bonds as well as stocks. The only source of uncertainty in the model is the dividend shock in

the stock market. As in Zervou (2013), trading households receive a share of the stochastic

dividend tree in proportion to the amount of stocks they hold.

The policymaker attaches equal weight to the utilities of both the trader and non-trader.

Optimal policies that maximize the overall utility of the economy can be summarized as
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follows. A positive dividend shock puts upward pressure on the prices of shares and the con-

sumption of the trader. The policymaker responds by appreciating of the currency thereby

lowering the inflation tax. This in turn increases the consumption of the non-trader by rais-

ing their purchasing power. Thus optimal policy facilitates increased risk sharing between

the trader and the non-trader. The redistribution of resources in favor of the non-trader

reduces the demand for stocks by the trader and mitigates some of the price increase.

We next turn to the simple rules, fixed exchange and flexible exchange rate. Under fixed

exchange rates prices are constant and there is no redistribution in favor of the non-trader.

Hence the entire shock is borne by the trader and there is no risk sharing. This also results

in share prices rising significantly under this regime. By contrast the currency appreciates

under the flexible exchange rate regime fecilitating risk sharing between the trader and non-

trader households. To summarize asset prices and consumption of traders is most volatile

under a fixed exchange rate regime. Consumption of the non-trader is higher and more

volatile under flexible exchange rates. On balance woing to the reduced risk sharing and

higher volatility of the consumption of the trader, the fixed exchange rate regime is welfare

dominated by the flexible exchange rate regime.

This paper is linked to a growing volume of literature that has sought to examine mon-

etary policy in the presence of segmented asset markets. (See, among others, Alvarez and

Atkeson (1997), Alvarez, Lucas, and Weber (2001) and Chatterjee and Corbae (1992)).

However almost all of these papers abstract away from shocks to the financial sector.

Our work in this paper builds on Zervou (2013). In the context of a closed economy with

segmented asset markets they demonstrates that optimal policy is contractionary when there

are positive shocks to the financial sector and expansionary when there are negative shocks.

They also compute welfare numerically under certain popular simple rules. One drawback

with this approach is that since welfare is a function of the extent of segmentation, it is not

completely evident if the welfare ranking will unabigously hold for all values of segmentation.

Our focus on the other hand is on the choice of the exchange rate regime in the context of

an open economy. Unlike the Zervou paper we compare welfare anayltically across regimes.

Our paper is also closely linked to the work by LSV. As discussed they show that the

Mundell-Fleming results are reversed when the source of the friction is in the asset markets

3



as opposed to the product markets. Specifically, they demonstrate that when there are real

shocks to the economy then fixed exchange rates outperform flexible exchange rates. By

contrast, we show that if the real shocks to the economy originate in the financial sector

then flexible exchange rates are preferable. In otherwords we demonstrate that the Mundell-

Fleming hypothesis would continue to hold as long as the source of the real shock is in the

financial sector.

The rest of the paper is organized as follows. In Section 2.1 we present our basic model

composed of the different economic agents, and the constraints they face and in Section 2.3

we discuss the equilibrium properties and asset pricing features of our model. In Section 3

we arrive at an optimal policy, and derive model dynamics under fixed and flexible exchange

rate regime. In Section 4 we conduct a numerical analysis to illustrate the dynamics under

a financial shock. In section 5 we analytically compute the welfare under two regimes and

Section 6 concludes. Technical details of the model are provided in the Appendix.

2 The Model Economy

2.1 Environment

The basic model closely follows LSV, extended to include financial sector shocks in the spirit

of Zervou (2013). Consider a small open economy perfectly integrated with world goods

markets. There is a unit measure of households who consume an internationally-traded

good. The world currency price of the consumption good is fixed at one. The households’

intertemporal utility function is

Wt = E0

∞∑
s=t

βt−su(cs) (1)

where β is the households’ time discount factor, cs is consumption in period s, while Et

denotes the expectation conditional on information available at time t. In addition to goods

markets, there are four asset markets: stock, nominal domestic bond, foreign real bond, and

money market. Markets are segmented in the sense only a fraction λ of the population,

called traders, have access to the stock and bond markets, where 0 ≤ λ ≤ 1. The rest,
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(1− λ), called non-traders, can only hold domestic money as an asset.

The households face a cash-in-advance constraint. As is standard in these models, the

households are prohibited from consuming their own endowment. We assume that a house-

hold consists of a seller-shopper pair. While the seller sells the household’s own endowment,

the shopper goes out with money to purchase consumption goods from other households.

The only source of uncertainty in the model is the dividend shock in the stock market.

The stock market is introduced similarly to Zervou (2013), wherein participating agents

receive a share of the stochastic dividend tree in proportion to the amount of stocks they

hold. Essentially, every period while the non-traders receive a fixed endowment yNof the

consumption good, the traders receive an endowment yT and a share of the stochastic real

dividend εt. Specifically, the dividend process εt is given by:

εt = ε̄+ ηt (2)

where ε̄ is the mean and ηt is an iid shock with zero mean and variance σ
2
η. The total output

in the economy is therefore given by

yt ≡ εt + λyT + (1− λ)yN (3)

The mean output in the economy can therefore be written as ȳ ≡ ε̄+ λyT + (1− λ)yN . The

timing is as follows. First, dividend shocks are realized at the beginning of every period.

Consequently, only traders have a risky component in their income, while non-traders get

only the fixed endowment. Second, the household splits. Sellers of both households stay at

home and sell their endowments for local currency. Shoppers of the non-trading households

are excluded from the asset market and, hence, go directly to the goods market with their

overnight cash to buy consumption goods. Shoppers of trading households first carry the

cash held overnight to the asset market where they trade in domestic and foreign bonds,

stocks and receive any money injections for the period. After rebalancing her portfolio the

trader household heads to the goods market. After all trades for the day are completed and

markets close, the shopper and the seller are reunited at home.
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2.2 Households

2.2.1 Trader Households

The traders begin any period with assets in the form of money balances bond and stock

holdings carried over from the previous period. Asset markets open first where the shopper

of the trader household rebalances the household’s asset position and also receives the lump

sum transfers from the government. Thus, for any period t, the accounting identity for the

asset market transactions of a trader household

M̂T
t = MT

t +
Tt
λ

+ (1 + it−1)
Bt

λ
− Bt+1

λ
(4)

+ St(1 + r)ft − Stft+1 + qtzt − qtzt+1

where M̂T
t denotes the money balances with which the trader leaves the asset market and

MT
t denotes the money balances with which the trader entered the asset market. B denotes

aggregate one-period nominal government bonds, i is the interest rate on these nominal

bonds, f are foreign bonds (denominated in terms of the consumption good), r is the exoge-

nous and constant world real interest rate, T are aggregate (nominal) lump-sum transfers

(i.e., negative taxes) from the government, q is the price of a share and z are the number of

shares. Armed with this nominal cash M̂T
t , the trader household then proceeds to the goods

market to purchase consumption for the period t. The cash in advance constrain for this

transaction is given as

Stc
T
t ≤ M̂T

t (5)

The trader household also sells its endowment yT and encashes the dividend εt, both of which

become the cash which it carries over in the next period t+ 1

MT
t+1 = Sty

T + Stztεt (6)
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Combining equation (4) and assuming that the cash in advance constraint equation (5)

binds1, gives us the following

Stc
T
t = MT

t +
Tt
λ

+(1 + it−1)
Bt

λ
− Bt+1

λ
(7)

+St(1 + r)ft − Stft+1 + qtzt − qtzt+1

A trader chooses ct, Bt+1, ft+1 and zt to maximize (1) subject to the constraints of equation

(6) and equation (7). Combining the first order condition yields

U ′
(
cTt
)

= β(1 + r)Et
[
U ′
(
cTt+1

)]
(8)

U ′
(
cTt
)

St
= β(1 + it)Et

[
U ′
(
cTt+1

)
St+1

]
(9)

U ′(cTt )

St
qt = βEt

[
U ′
(
cTt+1

)
St+1

(qt+1 + Stεt)

]
(10)

Equations (8), (9), determine the optimal holdings of the foreign and domestic bond. Com-

bining the two equations one obtains the uncovered interest parity condition. Equation (10)

equates the marginal cost of purchasing a stock with the marginal benefit of holding this

asset.

2.2.2 Non-Trader Households

The non-trader household doesn’t have access to asset markets. She receives an endowment

of yN every period t and uses cash, MN , carried over from the previous period to procure

current period consumption. The cash in advance constraint for the non-trader is is given

by

Stc
N
t ≤MN

t (11)

The non-trader also sells her endowment for cash which she carries over the next period

MN
t+1 = Sty

N (12)

1This is a standard assumption in the literatures, for instance see Alvarez et al. (2001), Alvarez et al.
(2002) Appendix A, Lahiri et al. (2007) Appendix A.1. Relaxing this assumption only introduces more
complexity to the analysis without altering any results. Having assumed this, once the equilibrium values of
the state variables are solved, one can set parameter values conditional on which the assumption will hold.
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2.2.3 Government

The government in this economy holds foreign bonds (reserves) which earn the world rate of

interest r. Thus, the government’s budget constraint is given by

Mt+1 −Mt = Stht+1 − St(1 + r)ht + (1 + it−1)Bt −Bt+1 + Tt (13)

where ht is the foreign bonds that the government enters with, in period t. As in LSV, the

money supply can be altered through open market operations, through interventions in the

foreign exchange market, or through transfers. Importantly, monetary policy impacts only

traders directly as they are the only ones in the economy with access to asset markets.

2.3 Equilibrium & Asset Pricing

In the money market, the equilibrium condition is given by

Mt = λMT
t + (1− λ)MN

t (14)

If we combine equations (6), (12) and (14) we get the relationship that Mt+1 = Styt. This is

akin to the quantity theory equation where the velocity of money is unity. Equivalently, we

can write this as

St =
Mt

yt
=

Mt

ȳ + εt − ε̄
(15)

It follows from (15) that
St
St−1

=

(
Mt

Mt−1

)(
yt−1

yt

)
(16)

where St
St−1

= 1 + θt is the devaluation rate at time t,
(

Mt

Mt−1

)
= 1 + µt is the rate of growth

of money supply and
(
yt−1
yt

)
= 1

1+gt
is the growth rate in output. Note, since we assume

purchasing power parity holds θt is also the rate of inflation in the economy. In the stock

market, the total shares of the firm which are distributed among the traders should sum

upto unity, i.e.

λzt+1 = 1 (17)

Combining equations (5), (7), (11), (12), (13), and (14) we get the following flow constraint

for the aggregate economy (current account). This is also the goods market equilibrium
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obtained by combining (3), (14), (17)

λcTt + (1− λ)cNt = yt + (1 + r)kt − kt+1 (18)

where yt = εt + λyT + (1 − λ)yN , is the total output in the economy in real terms and

k ≡ h+ λf denote the total foreign bonds in the economy.

Next we proceed to solve consumption of traders and non-traders. Using equation (11)

and equation(12) we obtain consumption of non-traders as

cNt =
1

1 + θt
yN (19)

It follows from (19), that an increase in the inflation tax θ, redistributes resources away from

the non-trader and thereby lowers her consumption. To solve for the consumption of traders,

we use the trader’s flow constraint equation (7) and substitute in it the equations (15) and

(13), to get

cTt = yT +
εt
λ

+ (1 + r)
kt
λ
− kt+1

λ
+

1− λ
λ

(ȳ − ε̄− ȳ − ε̄
1 + θt

) (20)

The first two terms represent the total endowment that each trader receives. The last

component 1−λ
λ

(ȳ− ε̄− ȳ−ε̄
1+θt

) captures the redistribution caused due to changes in monetary

policy in the economy. An increase in the depreciation rate θt, would raise the inflation tax

leading to a redistribution of 1−λ
λ

(ȳ− ε̄− ȳ−ε̄
1+θt

) from non-traders to traders. Note that ȳ− ε̄,
is the endowment of the non-trader household, which stays constant throughout.

3 Optimal monetary policy and simple monetary rules

Having characterized the decentralized equilibrium, we are now set to evaluate and compare

alternative monetary policies when the economy is subject to shocks in the financial sector.

We begin by evaluating optimal monetary policy wherein the policymaker sets the devalu-

ation rate in order to maximize total welfare. The three simple rules,fixed exchange rates,

monetary targeting and asset price targeting are addressed thereafter.

3.1 Optimal Monetary Policy

In the analysis of optimal policy, the central bank assumes the role of a social planer who is

interested in maximizing the aggregated welfare in the economy. The objective function of
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the central bank therefore becomes

max
εt

E0

∞∑
0

βt{λu(cTt ) + (1− λ)u(cNt )} (21)

subject to the economy wide constraint as given in equation (18) for each time period t. The

first order conditions imply that

λ
∂u
(
cTt
)

∂cTt

∂cTt
∂θt

+ (1− λ)
∂u
(
cNt
)

∂cNt

∂cNt
∂θt

= 0 (22)

Substituting for ∂cTt
∂θt

and ∂cNt
∂θt

from equations (19) and (20) and substituting in (22) we get

∂u(cNt )
∂cNt

∂cTt
∂θt

= 1

In other words a policymaker who attaches equal weight to the trader and non-trader equates

their consumption at the margin. Using (19) and (20) we consumption under optimal policy

for the two groups is given by (see Appendix (A.2))

cT∗t = cN∗t = rkt + ȳ + (1− β)(εt − ε̄) (23)

Next we solve for the optimal devaluation rate-the rate of devaluation which equalizes the

consumption across the two groups

θ∗t = − (1− β)εt + βε̄+ rkt
rkt + ȳ + (1− β)(εt − ε̄)

(24)

Further, evaluating the derivative of the depreciation rate with respect to the dividend shock

(evaluated around ε̄ )
∂θ∗

∂εt
= −(1− β)(ȳ − ε̄)

ȳ2
< 0 (25)

It follows from (25) that optimal policy calls for an appreciation in the currency in response

to a positive real dividend shock in the stock market. Essentially, in the absence of policy

intervention, consumption of traders would rise in response to the shock while consumption

of the non-traders would remain unaffected. The policymaker, who attaches equal weight

to the consumption of both groups responds by appreciating the currency causing a fall

in the inflation tax. This increases the purchasing power of the non-trader allowing them
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to increase their current consumption. Optimal policy therefore felicitates increased risk

sharing between the two groups. Further, it follows from equation (10) that the appreciation

of the currency in response to a positive dividend shock stabilizes stock prices. Intuitively,

the positive dividend shock causes an increase in demand for assets as traders seek to smooth

their consumption. However, the increased risk sharing brought about by the lowering of

the inflation tax mitigates some of this increased demand thereby stabilizing stock prices.

3.2 Fixed Exchange Rates

Under fixed exchange rates, the monetary authority sets a constant path of the exchange

rate equal to S̄. In particular, we assume that the nominal exchange rate is fixed at

S̄ =
M̄0

y0

=
Mt

yt
(26)

where M̄0 is the total money supply and y0 is the total output at t = 0. It follows from (26)

that the money supply varies directly with movements in the exchange rate. To understand

this consider for example a positive shock to output. It follows from equation (26) , that

for a given money supply, this will cause the exchange rate to appreciate. To stabilize the

exchange rate the monetary authority responds by buying foreign bonds and increasing the

money supply. Given that the exchange rate and hence prices are fixed, it follows from

equation (19) that the consumption of non-traders is fixed and given by

cN,fixt = ȳ − ε̄ (27)

It follows that under fixed exchange rates, the non-trader is completely insulated from the

shocks in stock market. This implies that the trader bears the full impact of the dividend

shocks arising in the stock market. Combining equations (3), (20) and (26) the consumption

of the trader households can be written as (see Appendix (A.3))

cT,fixt =
r

λ
kt +

β

λ
ȳ +

(1− β)

λ
yt − (

1− λ
λ

)(ȳ − ε̄) (28)

The consumption of the trader depends upon the current period and the previous period

dividend shock. An increase in the current period dividend causes real output to rise hence

prices to fall and the exchange rate to appreciate. In order to stabilize the currency the
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central bank intervenes by buying up foreign bonds and increasing the money supply in

the economy. Since only traders have access to these money injections it raises their current

consumption. On the other hand an increase in the dividend in the previous period increases

the amount of money balances carried over by traders into the current period. This raises

demand for consumption in the current period causing the currency to depreciate. The

policymaker responds by reducing the money supply thereby reducing the consumption of

the traders. Notice, from equation (10) that unlike optimal policy where the appreciation

of the exchange rate helped stabilize asset prices, here the stock price respond by the full

amount of the shock. It follows that stock prices under fixed exchange rates are more volatile

than under optimal monetary policy.

3.3 Flexible Exchange Rates

Under flexible exchange rates, the monetary authority fixes the total money supply

Mt = M̄0 (29)

We assume that the initial nominal balances across the two types of agents is the same and

is given by MN
0 = MT

0 = M̄0. From the quantity equation (15), the exchange rate is given

by

St =
M̄0

(ȳ − ε̄) + εt
(30)

Combining (19) and (30), the consumption of non-traders under flexible exchange rates can

be written as

cNt = (ȳ − ε̄) (ȳ − ε̄) + εt
(ȳ − ε̄) + εt−1

(31)

Unlike fixed exchange rates, the consumption of the non-traders is no longer insulated from

the shocks to the dividend under this regime. Specifically, the consumption of the non-trader

varies positively with shocks to dividend in the current period and negatively with shock

to the dividend of the previous period. Intuitively, a positive shock to dividend in period

(t − 1), decreases prices in that period and from (12) reduces the amount of cash balances

non-traders carry into period t. Consequently, consumption falls in period t. On the other

hand, an increase in dividend in the current period, increases consumption of the non-trader

by reducing the burden of the inflation tax they face.
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To arrive at the consumption of traders we iterate equation (20) yielding (see Appendix

(A.4))

cT,flext =
r

λ
kt +

β

λ
ȳ +

(1− β)

λ
yt −

(1− λ)(1− β)

λ
(ȳ − ε̄)yt−1

yt

− β(1− λ)(1− β)

λ
(ȳ − ε̄)(yt)(

1

ȳ
+
σ2
y

ȳ3
)− β2(1− λ)

λ
(ȳ − ε̄) (32)

Equation.(23) indicates that as participation in the financial markets increase, λ → 1, the

consumption under the flexible exchange rate regime converges to the one obtained under

optimal policy. The depreciation rate under this regime can be obtained by combining (15)

and (16)

θt =
εt−1 − εt

(ȳ − ε̄) + εt
(33)

Under a regime of flexible exchange rates, an increase in the current dividend εt, causes

current output to rise resulting in a fall in inflation. On the other hand an increase in the

dividend of the previous period, raises current income of the traders causing demand and

hence prices to rise.

4 Numerical analysis

Having characterized the decentralized equilibrium, we are now set to evaluate and com-

pare alternative monetary policies under dividend shocks. While many of our results are

derived analytically, we rely on numerical computations for obtaining impulse responses and

obtaining volatility of asset prices. Following LSV and Zervou (2013), we use the following

parameter values for our analysis: β = 0.99, λ = .0.15, ε̄ = 2.35, ȳ = 1, η = 0.1, r =

1.01%, σε = 0.8.

Below, we present equilibrium dynamics under alternative policies under dividend shocks.

Following the analysis in (3), we focus on the dynamics of consumption of traders, consump-

tion of non-traders, depreciation rate (inflation) and stock prices.

4.1 Dividend Shocks

Figure 1 plots the responses under optimal policy, fixed exchange rate and flexible exchange

rate regime, when there is a one standard deviation positive shock to dividend. Consumption

13



0 2 4 6 8 10 12 14 16 18 20
0

0. 1

0. 2

0. 3

0. 4

quart ers

%
 d

ev
ia

tio
n

d iv idend

0 2 4 6 8 10 12 14 16 18 20
0

0. 1

0. 2

0. 3

0. 4

quart ers

%
 d

ev
ia

tio
n

out put

0 2 4 6 8 10 12 14 16 18 20
0.4

0.2

0

0. 2

0. 4

quart ers

%
 d

ev
ia

tio
n

dev aluat ion  rat e

0 2 4 6 8 10 12 14 16 18 20
4. 5

5

5. 5

6

6. 5
x   10

3

quart ers

%
 d

ev
ia

tio
n

t rader  c onsum pt ion

0 2 4 6 8 10 12 14 16 18 20
0.2

0

0. 2

0. 4

0. 6

quart ers

%
 d

ev
ia

tio
n

nont rader  cons um pt ion

0 2 4 6 8 10 12 14 16 18 20
0

0. 005

0. 01

0. 015

quart ers

%
 d

ev
ia

tio
n

s t oc k   pr ic e

Figure 1: Impulse response functions on a positive dividend shock

of trader, non-trader and stock prices rise and the currency appreciates. Essentially, the

shock to dividend raises the consumption of the trader as well as stock price as they demand

more of this asset. The policymaker attempts to smooth the consumption of the trader by

appreciating the currency. The lower inflation tax increases the consumption of the non-

trader.

Under an exchange rate peg, due to fixed prices the consumption of the non-trader is

completely insulated from the dividend shock. Prices of shares rise as traders demand more

of this asset. Contrary to the fixed exchange rate regime, a positive shock to dividend

results in appreciation of the exchange rate under both the asset price targeting regime and

the flexible exchange rate regime. As discussed, in the previous section the extent of the

appreciation under asset price targeting depends upon the extent of market participation.

For our benchmark parameters we find that the appreciation is greater under the asset price

targeting regime. The higher appreciation under the asset price targeting regime also implies
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that inflation tax is lower and consumption of the non-traders is higher under this regime.

Table 2: Relative Volatility with respect to Output

Relative Standard Deviation Optimal Fixed Flexible

Traders Consumption:σCT
σy

0.0247 0.1649 0.1645

Non Traders Consumption:σCN
σy

0.0248 0.0000 0.3213

Devaluation Rate:σθ
σy

0.0022 0.0000 0.3213

Stock Price:σq̂
σy

11.0256 1.9604 1.2728

Table 2 compares the volatilities of select variables across regimes for our benchmark

parameters. Consistent with our discussion above the consumption of traders and share

prices are most volatile under fixed exchange rate rates. On the other hand the lower

inflation tax under the flexible exchange rate regime results in consumption of non-traders

being most volatile under this regime.

5 Welfare under alternative policies

Our goal here is to evaluate analytically the welfare implications under the fixed and flexible

exchange rate. We compute welfare by comparing the unconditional expectation of life-

time welfare at time t = 0.In order to keep the welfare analytically tractable, we assume a

quadratic utility specification as before. Our disscussion in this section follows LSV closely

with the welfare function given by

W i,j = E{
∞∑
t=0

βt
[
ci,j − η

(
ci,j
)2
]
} i = T,N j = flex, fix (34)

where

W j = λW T,j + (1− λ)WN,j (35)

As in LSV, Equation (34) gives the welfare for each agent under a specific exchange rate

regime where the relevant consumption for each type of agent is given by the consumption

functions derived above for each regime. Equation. (35) is the aggregate welfare for the

economy under each regime which is the sum of the regime specific individual welfares
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weighted by their population shares. The assumption of quadratic utility implies that the

expected welfare can be written as

E{c− ηc2} = E(c)− η[E(c)]2 − ηV ar[c] (36)

where where V ar(c) denotes the variance of consumption and η̇ > 0 is a parameter.

Proposition 1 In a small open economy with segmented financial markets, if the only source

of uncertainty is shocks to financial sector (dividend) then the flexible exchange rate regime

dominates the fixed exchange rate regime.

We provide a detailed proof in the Appendix (A.5). A sketch of the proof is provided below.

The difference in welfare across the two regimes can be written as

∆W flex−fix =
∞∑
t=0

βt[λ{(E0(cT,flext )− E0(cT,fixt ))

−η((E0(cT,flext ))2 − (E0(cT,fixt ))2)

−λη(V ar(cT,flext )− V ar(cT,fixt ))}

+(1− λ){(E0(cN,flext )− E0(cN,fixt ))

−η((E0(cN,flext ))2 − (E0(cN,fixt ))2)

−λη(V ar(cN,flext )− V ar(cN,fixt ))}]

where under the fixed exchange rate regime the following hold

E0(cN,fixt ) = ȳ − ε̄ (37)

V ar(cN,fixt ) = 0

E0(cT,fixt ) =
1

λ
ȳ − (

1− λ
λ

)(ȳ − ε̄)

V ar(cT,fixt ) = (t+ 1)(
(1− β)

λ
)2σ2

y

Similarly under the flexible exchange rate regime

E0(cN,flext ) = (ȳ − ε̄)(1 + δ) (38)

V ar(cN,flext ) = (ȳ − ε̄)2(1 + δ)(2δ)

E0(cT,flext ) =
1

λ
ȳ − 1

(1− β)
Ψ(1 + δ)

V ar(cT,flext ) = (t+ 1){(1− β)2

λ2 δȳ2 − Ω2δȳ2}+O(δ2)
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where δ, Ψ are parameters defined in the appendix. For reasonable parameter values we

show in the appendix that W flex > W fix. It is also easy to show that ∆W flex−fix = 0

for λ = 1, meaning that the two regimes are welfare equivalent under complete market

participation. Flexible exchange rates by mimicking optimal policy clearly dominates the

fixed regime. Under fixed exchange rate there is no risk sharing between the trader and the

non-trader. The lower expected income of the non-trader coupled with higher volatility in

consumption of the trader leads to a lower degree of overall welfare when compared to the

flexible exchange rate regime. Our results are contrary to those obtained by LSV who show

that when an economy is subject to real shocks fixed exchange rates outperform flexible

exchange rates. Essentially, in their framework, while expected consumption is identical

across the two regimes volatility of consumption for non-traders is lower under the peg. This

leads to the pegged regime outperforming the flexible regime. The cruical difference between

the two papers arises in the nature of the real shocks that hit the economy. In the LSV

paper the real shock hits both the trader and the non-trader household whereas in our case

it hits only the trader household. Thus while the flexible exchange rate regime felicitates risk

sharing thereby improving welfare in our framework it increases volatility of the non-trader

household and reduces welfare in their paper.

6 Conclusion

This paper extends the segmented asset markets framework to study how financial sector

shocks affect exchange rate policy in a small open economy. Our results show that the dif-

ferences in welfare across fixed and flexible exchange rate regimes can be mapped with the

financial risk sharing the regimes allow relative to what optimal policy calls for. Flexible

exchange rates welfare dominates the pegged regime by felicitating greater risk sharing be-

tween traders and non-traders. In addition we also examine the volatility of share prices

under the alternate regimes. We show that asset prices and consumption of financial market

participants is most volatile under a pegged regime. On the other hand consumption of the

non- participants is most volatile under flexible exchange rates. To conclude our analysis

suggest that in the case where real shocks originate in the financial sector, the standard

17



Mundell-Fleming prescription continues to hold under asset market segmentation. A useful

extension of the model will be to carry out this exercise when the market segmentation is

endogenous. Intuitively the nature of monetary policy regime itself should influence the

extent of market participation. This in turn would impact the risk sharing across regimes.

We leave this for future research.

18



.

References

[1] Alvarez, Fernando, Robert E. Lucas, and Warren E. Weber. "Interest rates and inflation."

American Economic Review 91, no. 2 (2001): 219-225.

[2] Alvarez, Fernando, "Optimal Monetary Policy and Asset Prices in an Endogenously Segmented

Market Model" The Philadephia Fed Policy Forum of November 30, 2001

[3] Alvarez & Andrew Atkeson & Patrick J. Kehoe, 2002. "Money, Interest Rates, and Exchange

Rates with Endogenously Segmented Markets," Journal of Political Economy, University of

Chicago Press, vol. 110(1), pages 73-112, February., 41(2): 417-435.

[4] Alvarez, F., & Atkeson, A. (1997). Money and exchange rates in the Grossman-Weiss-

Rotemberg model. Journal of Monetary Economics, 40(3), 619-640

[5] Bean, C. R. (2003). Asset prices, financial imbalances and monetary policy: are inflation

targets enough?.mimeo

[6] Bernanke, B. S., & Gertler, M. (2001). Should central banks respond to movements in asset

prices?. American Economic Review, 253-257.

[7] Blanchard, O. (2000). What do we know about macroeconomics that Fisher and Wicksell did

not?. De Economist, 148(5), 571-601.

[8] Bordo, M. D., & Jeanne, O. (2002). Monetary policy and asset prices: does ‘benign ne-

glect’make sense?. International Finance, 5(2), 139-164.

[9] Borio, C. E., & White, W. R. (2004). Whither monetary and financial stability? The impli-

cations of evolving policy regimes., mimeo

[10] Borio, C. E., & Lowe, P. W. (2002). Asset prices, financial and monetary stability: exploring

the nexus.

19



[11] Bordo, M. D., & Jeanne, O. (2002). Boom-busts in asset prices, economic instability, and

monetary policy (No. w8966). National Bureau of Economic Research.

[12] Chatterjee, S., & Corbae, D. (1992). Endogenous market participation and the general equi-

librium value of money. Journal of Political Economy, 615-646.

[13] Cecchetti, S. G., Genberg, H., Lipsky, J., & Wadhwani, S. Asset Prices and Central Bank

Policy, Report prepared for the conference Central Banks and Asset Prices organised by the

International Centre for Monetary and Banking Studies in Geneva, 2,(2000), 1-142

[14] Fleming, J. M. (1962). Domestic Financial Policies under Fixed and under Floating Exchange

Rates Staff Papers-International Monetary Fund, 369-380..

[15] Goodhart, C A E (1995): “Price stability and financial fragility”,Financial Stability in a

Changing Environment, Chapter 10, pp 439-510, Macmillan, London.

[16] Lahiri, A., Singh, R., & Vegh, C. (2007). Segmented asset markets and optimal exchange rate

regimes. Journal of International Economics, 72(1), 1-21..

[17] Mundell, R. A. (1963). Capital mobility and stabilization policy under fixed and flexible ex-

change rates. Canadian Journal of Economics and Political Science 29(04), 475-485.

[18] Zervou, A. S. (2013). Financial market segmentation, stock market volatility and the role of

monetary policy. European Economic Review, 63, 256-272.

20



A Appendix

A.1 Random Walk
Through the Euler equation for foreign bonds we have

U ′
(
cTt
)

= β(1 + r)Et
[
U ′
(
cTt+1

)]
(A.1)

From the assumption of quadratic utility and substituting β(1 + r) = 1, we find that the
consumption of trader is a random walk such that

cTt = Et(c
T
t+1) (A.2)

Irrespective of the monetary policy regime, this random walk nature will always hold true
for the trader. Later, we show that when the policy regime is optimal, the consumption of
the non-trader also becomes a random walk and is equal to the consumption of the trader.

A.2 Optimal Policy (State-Contingent)
Under optimal policy, the first best allocation is that cTt = cNt . Consumption of trader
follows a random walk, such that cTt = Et{cTt+1}. Therefore, the consumption of non-trader,
under optimal policy is also a random walk, such that .cNt = Et{cNt+1}. From the accounting
identity we have

λcTt + (1− λ)cNt = yt + (1 + r)kt − kt+1 (A.3)

Since this holds for every t, it must also hold under expectations.
∞∑
t=t

Et[λc
T
t + (1− λ)cNt ] =

∞∑
t=t

yt + (1 + r)kt − kt+1 (A.4)

Solving it recursively we find that

cT,optt = cN,optt = rkt + (1− β)yt + βȳ (A.5)

It follows that
E0(cT,optt ) = E0(cN,optt ) = rE0(kt) + ȳ (A.6)

Further, we know that at optimality

cTt = yt + (1 + r)kt − kt+1 (A.7)

Equating this with the earlier expression, we get the motion for kt as

kt+1 = kt + βyt − βȳ (A.8)

Immediately, it follows that E0(kt+1) = E0(kt) = k0 = 0. And V ar(kt) = tβ2σ2
y. Substituting

these, we get
E0(cT,optt ) = E0(cN,optt ) = ȳ (A.9)

and
V ar(cT,optt ) = V ar(cN,optt ) = (t+ 1)(1− β)2σ2

y (A.10)
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A.3 Fixed Exchange Rate
Under fixed exchange rates, the consumption of the non-trader is given by

cN,fixt = ȳ − ε̄ (A.11)

Trivially then, E(cN,fixt ) = ȳ − ε̄ and V ar(cN,fixt ) = 0. The consumption of traders is given
by:

cT,fixt =
yt
λ

+ (1 + r)
kt
λ
− kt+1

λ
− (1− λ)(ȳ − ε̄)

λ
(A.12)

Upon recursive algebra,

cT,fixt = r
kt
λ

+
β

λ
ȳ +

(1− β)

λ
yt − (

1− λ
λ

)(ȳ − ε̄) (A.13)

It follows that

E(cT,fixt ) = rE(
kt
λ

) +
1

λ
ȳ − (

1− λ
λ

)(ȳ − ε̄) (A.14)

and

V ar(cT,fixt ) = r2V ar(
kt
λ

) + (
(1− β)

λ
)2σ2

y (A.15)

Further
kt+1

λ
=
kt
λ

+
β

λ
yt −

β

λ
ȳ (A.16)

Its easy to see that under fixed exchange rates, E(kt+1
λ

) = E(kt
λ

) = k0
λ

= 0. Also, this makes
it consistent with the accounting identity under expectations. Further, recursively, it yields

kt
λ

=
k0

λ
+
β

λ

t−1∑
s=0

ys −
β

λ
ȳt (A.17)

V ar(
kt
λ

) = (t)(
β

λ
)2σ2

y (A.18)

Substituting in the consumption equation

E0(cT,fixt ) =
1

λ
ȳ − (

1− λ
λ

)(ȳ − ε̄) (A.19)

V ar(cT,fixt ) = (t+ 1)(
(1− β)

λ
)2σ2

y (A.20)
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A.4 Flexible Exchange Rates
Under flexible exchange rates, the consumption of the non-traders is given by

cN,flext = (ȳ − ε̄) yt
yt−1

(A.21)

To a second order approximation, and assuming that the distribution of yt is IID over
time and also symmetric, we have that E0(cN,flext ) = (ȳ − ε̄)(1 + δ) where δ = σ2

y/ȳ
2. Also,

V ar(cN,flext ) = (ȳ− ε̄)2(1+δ)(2δ).Correspondingly the consumption of traders can be written
as

cT,flext =
yt
λ

+ (1 + r)
kt
λ
− kt+1

λ
− (1− λ)(ȳ − ε̄)

λ

yt
yt−1

(A.22)

and can be recursively solved to

cT,flext = r
kt
λ

+
(1− β)

λ
yt +

β

λ
ȳ − (1− λ)(ȳ − ε̄)(1− β)

λ

yt
yt−1

− (1− λ)β(1− β)(ȳ − ε̄)
λ

ȳ

yt
−(1− λ)β2(ȳ − ε̄)

λ
(1 + δ) (A.23)

E0(cT,flext ) = rE0(
kt
λ

) +
1

λ
ȳ − (1− λ)(ȳ − ε̄)

λ
(1 + δ)

where E0(kt
λ

) is computed below. Let (1−λ)(ȳ−ε̄)(1−β)
λ

= Ψ > 0, then (1−λ)β(1−β)(ȳ−ε̄)
λ

= βΨ and
(1−λ)β2(ȳ−ε̄)

λ
= β2

(1−β)
Ψ and we can write the above equation as

cT,flext = r
kt
λ

+
(1− β)

λ
yt +

β

λ
ȳ −Ψ

yt
yt−1

− βΨ
ȳ

yt
− β2

(1− β)
Ψ(1 + δ) (A.24)

and the expected consumption of the trader can be written as

E0(cT,flext ) = rE0(
kt
λ

) +
1

λ
ȳ − 1

(1− β)
Ψ(1 + δ)

Further, the variance of the trader’s consumption under flexible prices will be given by

V ar(cT,flext ) = r2V ar(
kt
λ

) +
(1− β)2

λ2 σ2
y + Ψ2V ar(

yt
yt−1

) + (βΨ)2V ar(
ȳ

yt
)

− 2rΨCov(
kt
λ
,
yt
yt−1

)− 2(1− β)Ψ

λ
Cov(yt,

yt
yt−1

)

− 2(1− β)βΨ

λ
Cov(yt,

ȳ

yt
) + 2βΨ2Cov(

yt
yt−1

,
ȳ

yt
) (A.25)

for t ≥ 1.V ar(cT,flex0 ) = (1−β)2

λ2
σ2
y + (βΨ)2ȳδ(1− δ) + Ψ2

ȳ2
σ2
y + 2(1−β)βΨ

λ
ȳδ

−2 (1−β)
λ

Ψ
ȳ

+ 2βΨ2(−δ), upon assuming that yt = ȳ for t < 0.
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Equating the two expressions for consumption of traders, we find the motion for kt as

kt+1

λ
=
kt
λ

+
βyt
λ
− β

(1− β)
Ψ

yt
yt−1

+ βΨ
ȳ

yt
− β

λ
ȳ +

β2

(1− β)
Ψ(1 + δ) (A.26)

Immediately it follows that E0(kt+1
λ

) = E0(kt
λ

) and this is also consistent with the accounting
identity in the intertemporal form. Upon recursive algebra, it follows that

kt
λ

=
k0

λ
+
β

λ

t−1∑
s=0

ys −
β

(1− β)
Ψ

t−1∑
s=0

ys
ys−1

+ βΨ
t−1∑
s=0

ȳ

ys
− β

λ
ȳt+

β2

(1− β)
Ψ(1 + δ)t (A.27)

Without the loss of generality we can assign k0
λ

= 0. It follows that E0(kt
λ

) = 0 and

E0(cT,flext ) =
1

λ
ȳ − 1

(1− β)
Ψ(1 + δ)

V ar(
kt
λ

) = (
β

λ
)2σ2

yt+ (
β

(1− β)
Ψ)2(1 + δ)(2δ)(t− 1) + (

β

(1− β)
Ψ)2δ + (βΨ)2δ(1− δ)t

− 2
β

λ

β

(1− β)
Ψ

t−1∑
s=1

Cov(ys,
ys
ys−1

)− 2
β

λ

β

(1− β)
Ψ
σ2
y

ȳ
+ 2

β

λ
βΨ

t−1∑
s=0

Cov(ys,
ȳ

ys
)

− 2
β

(1− β)
βΨ2

t−1∑
s=1

Cov(
ys
ys−1

,
ȳ

ys
)− 2

β

(1− β)
βΨ2(−δ)

− 2
β

(1− β)
βΨ2

t−2∑
s=0

Cov(
ys+1

ys
,
ȳ

ys
)− 2

β

λ

β

(1− β)
Ψ

t−2∑
s=0

Cov(ys,
ys+1

ys
) (A.28)

V ar(
kt
λ

) = (
β

λ
)2σ2

yt+ (
β

(1− β)
Ψ)2(1 + δ)(2δ)(t− 1) + (

β

(1− β)
Ψ)2δ + (βΨ)2δ(1− δ)t

− 2
β

λ

β

(1− β)
Ψ(1 + δ)(δ)ȳ(t− 1)− 2

β

λ

β

(1− β)
Ψδȳ + 2

β

λ
βΨ(−ȳδ)(t)

− 2
β

(1− β)
βΨ2(−δ)(1 + δ)(t− 1)− 2

β

(1− β)
βΨ2(−δ)

− 2
β

(1− β)
βΨ2δ(1− δ)(t− 1)− 2

β

λ

β

(1− β)
Ψ(−δ)ȳ(t− 1) (A.29)

The above can be simplified to

V ar(
kt
λ

) = (
β

λ
)2δȳ2t+ (

β

(1− β)
Ψ)2(2δ)(t− 1) + (

β

(1− β)
Ψ)2δ + (βΨ)2δt− 2

β

λ

β

(1− β)
Ψ(δ)ȳ(t− 1)

− 2
β

λ

β

(1− β)
Ψȳδ + 2

β

λ
βΨ(−ȳδ)(t)− 2

β

(1− β)
βΨ2(−δ)(t− 1)− 2

β

(1− β)
βΨ2(−δ)

− 2
β

(1− β)
βΨ2δ(t− 1)− 2

β

λ

β

(1− β)
Ψ(−δ)ȳ(t− 1) +O(δ2) (A.30)
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V ar(
kt
λ

) = (
β

λ
)2δȳ2t+ (

β

(1− β)
Ψ)2(2δ)(t− 1) + (

β

(1− β)
Ψ)2δ + (βΨ)2δt

− 2
β

λ

β

(1− β)
Ψȳδ − 2

β

λ
βΨ(ȳδ)(t) + 2

β

(1− β)
βΨ2(δ) +O(δ2)

Further, V ar( yt
yt−1

) = (1 + δ)(2δ), V ar( ȳ
yt

) = δ(1 − δ), Cov(kt
λ
, yt
yt−1

) = βΨ, Cov(yt,
yt
yt−1

) =

ȳδ(1 + δ),
Cov(yt,

ȳ
yt

) = −ȳδ, Cov( yt
yt−1

, ȳ
yt

) = −δ(1 + δ). Substituting these in the expression for
V ar(cT,flex) we get

V ar(cT,flext ) = r2V ar(
kt
λ

) +
(1− β)2

λ2 σ2
y + Ψ2(1 + δ)(2δ) + (βΨ)2δ(1− δ)− 2rΨβΨ

− 2(1− β)Ψ

λ
ȳδ(1 + δ) +

2(1− β)βΨ

λ
ȳδ − 2βΨ2δ(1 + δ) (A.31)

This can be simplified to

V ar(cT,flext ) = r2V ar(
kt
λ

)+
(1− β)2

λ2 δȳ2+(1−β)Ψ2(2δ)+(βΨ)2δ−2(1−β)Ψ2−2(1− β)2Ψ

λ
ȳδ+O(δ2)

Upon rearranging, one can write this as

V ar(cT,flext ) = (t+ 1){(1− β)2

λ2 δȳ2 − Ω2δȳ2}+O(δ2)

Where Ω = 0 for λ = 1.and Ω = f(1−λ
λ

). Also,

E0(cT,flext ) =
1

λ
ȳ − 1

(1− β)
Ψ(1 + δ)

We will use these results in the next section, when we compare the welfare differences across
the fixed and flexible regime.
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A.5 Welfare comparison Fixed vs Flexible
As before, the welfare is defined as:

W = E{
∞∑
t=0

βtWt}

The quadratic utility implies that the expected welfare can be written as E{c−ηc2} = E(c)−
η[E(c)]2 − ηV ar[c], where V ar[c] denotes the variance of consumption. Upon substituting
for the respective consumption moments, we find that

∆W flex−fix =
λ

1− β [− Ψδ

1− β ]− ηλ

1− β [− 2Ψδ

1− β (
1

λ
ȳ − Ψ

1− β )] +
(1− λ)

1− β δ(ȳ − ε̄)

− η(1− λ)

1− β [δ(ȳ − ε̄) + 2(ȳ − ε̄)2δ − ηλ[−Ω2δȳ2]

(1− β)2
− η(1− λ)

1− β [(ȳ − ε̄)2(1 + δ)(2δ)]

We can rewrite the above as

∆W flex−fix = {2(ȳ− ε̄)2 +φ(1−β)}λ2−{2φ(1−β)+2(ȳ− ε̄)ȳ}λ+{2(ȳ− ε̄)ε̄+φ(1−β)} = 0

where φ = { (1−λ)
λ
}2Ω > 0. This equation has two roots, λ = 1 and λ = 2(ȳ−ε̄)+φ(1−β)

2(ȳ−ε̄)2+φ(1−β)
> 1 for

ε̄ > (2/3)ȳ. For reasonable parameter values this will be true and therefore, W flex > W fix

for most parameter values. It is also easy to see that ∆W flex−fix = 0 for λ = 1, meaning
that the two regimes are welfare equivalent under complete market participation and also,
∆W flex−fix > 0 for the extreme case of λ = 0.

A.6 Stock Price Volatility
The stock price from equation (10) can be written as

q̂t = Et

∞∑
a=1

βa ∗ 1− η{ȳ + (εt+a − ε̄) + (1 + r)
kt+a
λ
− kt+a+1

λ

+
1− λ
λ

(ȳ + (εt+a − ε̄)−
(ȳ − ε̄)
1 + θt+a

)}

∗ /1− η{ȳ + (εt − ε̄) + (1 + r)
kt
λ
− kt+1

λ

+
1− λ
λ

(ȳ + (εt − ε̄)−
(ȳ − ε̄)
1 + θt

)}

∗ 1

1 + θt+1

εt+a−1} (A.32)
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For the optimal policy, the stock price is given as

q̂∗(xt) = Et

∞∑
a=1

βa
1− 2ξ(rk(xt+a) + ȳ + (1− β)(εt+a − ε̄)

1− 2ξ(rk(xt) + ȳ + (1− β)(εt − ε̄))

∗ (rk(xt+a) + ȳ + (1− β)(εt+a − ε̄)
ȳ − ε̄ εt+a−1 (A.33)

For the fixed exchange rate regime, using equation () and equation () we can write the
expression for the real stock price as

q̂fixedt = Et

∞∑
a=1

βa ∗ 1− η{ȳ + (εt+a − ε̄) + (1 + r)
kt+a
λ
− kt+a+1

λ

+
1− λ
λ

(ȳ + (εt+a − ε̄)− (ȳ − ε̄))}

∗ /1− η{ȳ + (εt − ε̄) + (1 + r)
kt
λ
− kt+1

λ

+
1− λ
λ

(ȳ + (εt − ε̄)− (ȳ − ε̄))}

∗ 1

1 + θt+1

εt+a−1} (A.34)

For the flexible exchange rate, using equation () we can write the expression for the real
stock price as

q̂flex(xt) = Et

∞∑
a=1

βa ∗ 1− η{ȳ + (εt+a − ε̄) + (1 + r)
kt+a
λ
− kt+a+1

λ

+
1− λ
λ

(ȳ + (εt+a − ε̄)−
(ȳ − ε̄)
yt+a−1

yt+a)}

∗ /1− η{ȳ + (εt − ε̄) + (1 + r)
kt
λ
− kt+1

λ

+
1− λ
λ

(ȳ + (εt − ε̄)−
(ȳ − ε̄)
yt−1

yt)}

∗ yt+a
yt+a−1

εt+a−1} (A.35)

We then compute the stock price volatility through numerical analysis.
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