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Abstract

This paper explores the determination of the optimal currency basket in a small open economy general

equilibrium model with sticky prices. In contrast to traditional literature, we focus on an economy with

vertical trade, where one currency is used as the invoicing currency of imported intermediate goods and

is called the “input currency”, while the other currency is used for the invoicing of exported finished

goods and is called the “output currency”. We find that in the optimal currency basket the weight

between the input currency and the output currency depends critically on the structure of vertical trade.

Moreover, we show that if a country decides to choose a single-currency peg, then the choice of pegging

currency depends mainly on how other economies respond to external exchange rate fluctuations. In a

sense, our paper provides a case for the Chinese RMB peg in some East Asian economies, given the

importance of the RMB as an input currency.
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1. Introduction

The US dollar has played an important role for East Asian economies for decades. Even the strong

performance of Japanese yen in the mid 80s did not challenge the dominance of US dollar in East Asia.

Many East Asian economies pegged their currencies to the dollar explicitly or implicitly. The exchange

rate regimes ranged from a currency board hard peg in Hong Kong to a sliding or crawling peg in

Indonesia. After the Asian financial crisis, some of them claimed that they would follow more flexible

exchange rates system. But they still place more or less value on their exchange rate stability against

the US dollar and intervene to stabilize their exchange rates.1 Nevertheless, with the fast development

of China, recently media and policy makers in East Asian economies have started to discuss the possibility

of adopting a RMB peg.

This discussion is basically initiated by two important changes in the global economy. On the one hand,

the persistent depreciation of the US dollar has lasted for almost three years, and this trend has not

reversed yet. On the other hand, the Chinese economy has become more and more important, and

gradually integrated in the global economy. Beginning in July 21, 2005, China implemented a regulated,

managed floating exchange rate system based on market supply and demand and in reference to a

basket of currencies.2 Although currently the fluctuation of the dollar/RMB exchange rate is not very large,3

the recent surge in China’s foreign reserves and international political pressure have both conspired to

revaluate the dollar/RMB exchange rate and increase the flexibility of RMB exchange rate in the future.

Thus, the fluctuation of the dollar/RMB exchange rate will increasingly be one of the major concerns of

East Asian economies, especially for entrepot economies like Hong Kong and Singapore, who

intermediate trade between China and the rest of the world.

Why does the dollar/RMB exchange rate volatility matter so much for these economies? This is because

re-exporting goods from China to the rest of the world is very important for them. For example,

as documented by Feenstra and Hansen (2004), over the period 1988-1998, 53% of Chinese exports

were shipped through Hong Kong in this manner. Net of customs, insurance, and freight charges, Chinese

goods are much more expensive when they leave Hong Kong than they enter. The average markup on

Hong Kong re-exports of Chinese goods was 24%. The income flow from these entrepot activities

is large. In 1998, re-export Chinese goods equaled 47% of Hong Kong’s GDP. In 2005, out of the

2,329.5 billion HK dollar imported goods to Hong Kong (45% is from China), 2,114.1 billion HK dollar

goods were re-exported. Thus, for these economies, a fairly large fraction of trade is in the form of

vertical trade. As documented by Cook and Devereux (2004), most export goods in East Asian economies

are priced in foreign currencies, especially in the US dollar. So in this manner, RMB is an “input currency”,

1 This has become known as the “fear of floating”, see Calvo and Reinhart (2000) for details. For example, Singapore follows an
exchange-rate-centered monetary policy, targeting a trade-weighted exchange rate index. Thailand has followed a managed
floating system since the financial crisis. Park et al. (2001) show that Korea is still fearful of floating although it claims a flexible
exchange rate regime.

2 Before that, the Chinese RMB was fixed to the US dollar.

3 See Figure 1 for the fluctuation of the dollar/RMB exchange rate from July 27th, 2005 to Jan. 24th, 2007.
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which is the invoicing currency for most imported intermediate goods, while the dollar is an “output

currency”, which is the invoicing currency for most re-exported finished goods. For economies like

Hong Kong and Singapore, both the US dollar and the Chinese RMB are important and should play

important roles in their monetary policies.4

Different roles of input currency and output currency are also important for other open economies

around the world. As well documented by Feenstra (1998), Hummels et al. (2001), and Yi (2003), the vertical

structure has been a more and more important feature of today’s global production and trade. Hummels

et al. (1998) show that the increase in the vertical trade can account for more than 25 percent of the

increase in the total trade in most OECD countries. Therefore, some small open economies may also

face a situation similar to the entrepot economies, where different currencies play different roles in

invoicing trade flows. If these economies decide to choose a fixed exchange rate regime for political or

policy credibility reasons, a natural policy is a currency basket peg. The question is, what are the optimal

weights of different currencies in the currency basket? Furthermore, if a single currency is preferable

due to the operational complexity of a currency basket, the question is which currency to fix to: the

input currency or the output currency.

According to the theory of optimal currency baskets, the choice of pegging currency for a small open

economy depends critically on the trade weight of its trade partner in the total trade balance.5 This

literature, however, is based on the horizontal trade model, and ignores changes in trade patterns in the

last thirty years. What determines the choice of pegging currency under vertical trade, especially when

currencies play different roles in invoicing trade flow? How do different roles of different currencies

affect their weights in the optimal currency basket?

To answer these questions, this paper develops a small open economy general equilibrium sticky price

model to study the optimal currency basket and the choice of pegging currency. Our model features

vertical trade, where intermediate goods are imported for re-export. In addition, we assumed intermediate

goods are invoiced in the RMB (input currency) while finished goods are invoiced in US dollars

(output currency).6 The monetary authority chooses a currency basket peg composed of the RMB and

the dollar to maximize the expected utility of the representative household.

4 For these entrepot economies, goods are also imported from the rest of the world and re-exported to China. That is, the
vertical trade pattern can be the other way around. However, considering both ways of vertical trade will only change the
quantitative result, but not the qualitative prediction of the model. Furthermore, given the high percentage of imported goods
from China in these entrepot economies and the fact that most export goods are priced in dollars in East Asia, it is reasonable
to focus only on the case where the input currency is RMB and the output currency is dollar.

5 This issue has also been addressed in the theory of optimum currency areas, where criteria have been developed that countries
on a common currency (or with fixed rates) should fulfill. For example, see Eichengreen and Bayoumi (1999).

6 For notational convenience, we use the RMB and the dollar to denote the input currency and the output currency, respectively.
But this model setting and its implication will work as long as the input and output currency are different. Also, our analysis in
this paper is based on an important assumption that the RMB will be fully convertible in the future.
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Our model shows that the optimal weights between the dollar and the RMB in a currency basket depend

critically on the structure of vertical trade, such as the elasticity of substitution between local labor and

imported intermediate goods, and the share of intermediate goods in the traded firm’s production. In

addition, we find that price rigidities in the traded sector can also affect the optimal composition of

different currencies in the currency basket.

Intuitively, for a small open economy, exchange rate volatility between the input currency and the output

currency will be divided into exchange rate changes against the input currency and the output currency

according to their weights in the currency basket. For traded firms, the fluctuation of the output currency

causes the instability of export revenue, while the fluctuation of the input currency will lead to the

instability of firms’ import cost. Both revenue instability and cost instability will imply instability of real

variables, such as consumption and employment. So the choice of an optimal currency basket implies

a clear trade-off between revenue instability and cost instability, and in turn the real instability. Therefore,

any structural parameters which can affect traded firms’ import cost and export revenue structure will

be key factors in the determination of an optimal currency basket. For example, if the elasticity of input

substation is high, the gain of import cost stabilization will increase. Therefore, the economy will have an

incentive to stabilize the exchange rate against the input currency. That is, more weight should be put

on the input currency in the optimal currency basket.

However, although these factors can affect the optimal weight between the input currency and the

output currency in a currency basket, given reasonable parameter values, they cannot alter the relative

ranking of the input currency peg and the output currency peg. In other words, if the economy chooses

a single-currency peg, the output currency peg is always superior to the input currency peg. This is

because in general, the instability of export revenue will hurt the economy more than the instability of

import cost. Nevertheless, if we consider the response of other Asian currencies to the dollar/RMB

exchange rate fluctuation, then an input currency (RMB) peg may welfare dominate the output currency

(dollar) peg.

The intuition is as follows. If other Asian economies choose not to fix their currencies to the US dollar,

then the fluctuation of the dollar/RMB exchange rate also implies fluctuations of the US dollar vs. other

Asian currencies.7 Since Hong Kong export goods are priced in dollars, fluctuations of the dollar against

other Asian currencies will generate a substitution between Hong Kong goods and other Asian export

goods, which causes instability of Hong Kong’s export demand. As a result, this will reduce the gain of

stabilizing the export revenue under a dollar peg. Therefore, if this demand substitution effect is large

enough, then the economy should increase the weight of the input currency in the basket, or peg to the

input currency directly. That is to say, if other Asian economies choose flexible exchange rate regimes

or choose to peg their currencies to other currencies than the US dollar, then the export competition

may lead entrepot economies to abandon the dollar (output currency) peg. This finding implies that

there could be a role for the RMB in the future monetary policy design of East Asian small open economies,

but the emergence of a RMB peg relies on regional policy coordination.

7 This is quite possible. For example, in the 1980s, the US dollar first appreciated, then depreciated relative to all major currencies.
So is the recent US dollar depreciation during the last three years.
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The optimal currency basket literature proliferated in the early 1980s, but most work is based on reduced-

form models, so rigorous welfare analysis is not possible.8 Recently, Slavov (2005) and Teo (2005)

examined this issue in a general equilibrium model with micro-foundations. Slavov (2005) builds a small

economy model where trade is invoiced in dollars and yen to study the optimal currency basket. He argues

that dollar-denominated foreign debts and the financial market friction will pull the optimal policy away

from the trade-weighted basket, and toward putting a greater weight on the currency in which foreign

debts are denominated. Teo (2005) also investigates whether East Asian economies should peg to the

dollar in a three-country center-periphery general equilibrium model. He focuses on the export invoicing

currency and finds that the predominance of dollar-invoicing in trade implies that the dollar should

receive a smaller weight than suggested by bilateral trade shares. Nevertheless, the trade structure in

their models is horizontal, so their results do not capture the impact of vertical trade and different roles

of trade-invoicing currencies on the choice of the optimal currency basket and pegging currency, which

is the focus of our project.9 Also, they focus on the choice between the dollar and the Japanese yen

since their models are built on horizontal trade, while we emphasize the potential role of the Chinese

RMB in East Asia in the future.10

As to the emphasis on vertical trade, our paper is related to Huang and Liu (2006). They argue that

vertical trade reconciles the welfare consequence of unilateral monetary expansion under different export

pricing behavior. Also, in a related paper (Shi and Xu, 2006a), explore the optimal monetary policy

response to domestic and foreign technology shocks in an open economy with vertical trade. However,

both papers focus on a two-country framework, while this paper explores the implication of vertical

trade for exchange rate regime choices in a small open economy.

This paper is organized as follows. Section 2 presents the benchmark model. Section 3 solves the

optimal currency basket for a calibrated small open economy using second-order approximation.

Section 4 concludes.

8 See Turnovsky (1982) for a survey.

9 To highlight the importance of vertical structure, we will not consider the financial market, capital flow, and FDI issues in this
paper.

10 Compared to the Chinese RMB, the Japanese yen can be considered as another output currency, but not the input currency.
According to the traditional literature, although the yen is also important in East Asia, it is still not as important as the US dollar
since the share of Asian exports to the US is much larger.
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2. Basic Model

In the model, there are three countries in the world: two large countries A and B (can be considered as

the US and the mainland China) and a small open economy in East Asia (‘home’ or ‘Hong Kong’). One

can also think of A as the “US dollar area” and B as the “RMB area”, in the sense that the dollar or the

RMB is the invoicing currency of trade flow in the specific area. The home households consume

domestically produced non-traded goods and foreign goods, which are imported from the US and

China, respectively. Households supply labor for non-traded goods firms and traded goods firms. The

traded firms import intermediate goods from China and reexport finished goods to the US market.

Figure 2 describes a flow chart of the structure of goods and assets markets in the economy.

The nominal exchange rate of the US dollar and the RMB in terms of domestic currency in period  are

denoted as  and , respectively. By triangular arbitrage condition, we have , where

 is the exchange rate of the dollar in terms of the RMB in period . In this model,  is the major

source of uncertainty for the economy. Other sources of uncertainty we considered in the model are the

foreign demand shock from the US market and the intermediate goods price shock from China.

We will discuss the detailed structure of the model in the following subsections.

2.1 Households

The preferences of the representative household are given by

(2.1)

where  is a consumption index defined across domestic non-traded goods and foreign goods;  is

the expectation operator conditional on information at time ;  is the discount factor;  is the inverse of

the elasticity of intertemproal substitution;  is a scale parameter that measures the disutility of labor

supply; and  is the inverse of the elasticity of labor supply. The consumption index  is given by

(2.2)

where  is the aggregate domestically produced non-traded goods,  is the aggregate imported

consumption, and  is the share of imported foreign goods in the total consumption expenditure of

domestic households.11 The Cobb-Douglas form of Eq. 2.2 implies a unit elasticity of substitution between

domestic goods and foreign goods in consumption. The consumer price index for domestic households

can be then derived as

(2.3)

11 The domestic household do not consume the domestically produced traded goods as all the home produced traded goods
are exported to the US market.
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where  and  are the price indices of domestic non-traded goods and imported foreign goods,

respectively.

It is assumed that households do not have access to international financial markets and they only can

hold one-period domestic bond  to smooth consumption across periods.12 Their period budget

constraints are:

(2.4)

where  is the profit that households receive from the non-traded good firms and traded good firms.

The household chooses non-traded and imported goods to minimize expenditure conditional on total

composite demand. Therefore, the demand for non-traded and imported goods is then

(2.5)

We assume the aggregate imported consumption goods are defined as below

(2.6)

where  and  are the imported consumption goods from countries A and B, respectively. Therefore,

the import goods price index  can be derived as

(2.7)

where  is the weight of US goods in the import consumption basket. For simplicity, the foreign-currency

prices of imports from both the US and China are normalized to unity.

From the household’s optimization problem, we can derive the standard Euler equation and the optimal

condition for labor-leisure choice:

(2.8)

(2.9)

12 The focus of this paper is the vertical trade, so the assumption about the financial market will be as simple as possible. Thus,
in this paper, we assume households do not have access to foreign financial markets to eliminate the impact of financial
issues on the choices of pegging currency. This is also consistent with households’ saving behavior in East Asian economies.
In East Asia, households usually hold a small amount of foreign assets for the purpose of consumption smoothing.



Hong Kong Institute for Monetary Research

7

2.2 Firms

There are two production sectors in this small open economy: the non-traded goods sector and the

export goods sector. Firms in these two sectors produce differentiated goods and have monopolistic

power. Also, all firms face costs of price adjustment. The two sectors differ in their production

technologies. Non-traded firms produce output using only labor, while export goods are produced by

combining labour and imported intermediate (capital) goods.

2.2.1 Non-traded Sector

There is a continuum of firms indexed by  in the non-traded goods sector. There is monopolistic

competition in the market for non-traded goods, which are imperfect substitutes in the production of

composite good , produced by a representative competitive firm. Aggregate non-traded output is

defined according to a Dixit-Stiglitz type of function

(2.10)

where  is the elasticity of substitution across differentiated non-traded goods. Given the above

aggregation, the demand for individual non-traded goods  can be derived

(2.11)

where the price index for the composite non-traded goods  is given by

(2.12)

Each monopolistically competitive firm has a linear production technology:

(2.13)

Firms in the non-traded sector set their prices as monopolistic competitors. We follow Rotemberg (1982)

in assuming that each firm bears a small direct cost of price adjustment. As a result, firms will only

adjust prices gradually in response to changes in demand or marginal cost. Non-traded firms are owned

by domestic households. Thus, a firm maximizes its expected profit stream, using the household’s

marginal utility as the discount factor. We may define the objective function of the non-tradable firm  as:

(2.14)
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where  is the discount factor.  represents marginal cost for firm , and the

third expression inside the parentheses describes the price adjustment incurred by firm  at time .

Firm  chooses a sequence of prices  to maximize (2.14). Since all non-traded goods

firms face the same optimization problem, after imposing symmetry, we may write the optimal price

setting equation as:

(2.15)

When the parameter  is zero, firms simply set price as a markup over marginal cost. In general,

however, the non-traded goods price follows a dynamic adjustment process.

2.2.2 Traded Sector Firms

It is assumed that there is a unit interval [0,1] of firms indexed by  in the export sector, who produce

differentiated export goods to sell in the US market. They face a similar problem to those in the non-traded

sector, setting export prices to maximize their expected profit stream. The major difference is that given

our assumption that the US dollar is the output currency, export prices are set in US dollars.

Each firm  in this sector sells a differentiated export good and the aggregate traded goods is given by

(2.16)

Export firms, however, use a different production technology. We assume that there exists vertical trade

in this small open economy in the sense that each monopolistically competitive firm  imports intermediate

goods from China to produce differentiated goods and re-exports their output to the US market. The

traded firms’ production function is given as follows

(2.17)

where  is the share of labor in the traded firm’s production,  is the elasticity of substitution

between local labor and imported intermediate inputs.

In a general case where , the marginal cost  is given by

(2.18)
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Note that  is the RMB price of intermediate goods. Assume that it follows an AR(1) stochastic

process,

(2.19)

where , and the serially uncorrelated shock  is normally distributed with zero mean and

standard deviation .

Each firm  in this sector sells a differentiated goods to the US market, and faces a downward-sloping

demand function

(2.20)

where  is the price of export good  from this small open economy to the US;  is the price index

of export goods from this economy to the US market; and  is the aggregate price level of other

Asian export goods sold in the US market. Without loss of generality, let , , and  be

denominated in dollars. Also, in Eq. 2.20,  is the elasticity of substitution between traded goods

produced in Hong Kong and other Asian economies, and  is the elasticity of substitution across

domestically produced individual traded goods, where .  is assumed to be a foreign demand

shock, following a stochastic process

(2.21)

where  and the serially uncorrelated shock  is normally distributed with zero mean and

standard deviation .

In addition, we assume that  is a function of . The intuition is that when the dollar/RMB

exchange rate changes, the US dollar price of export goods from other Asian countries to the US may

also change because exchange rates between these Asian currencies and the US dollar change. The

size of the impact of  on  depends on the exchange rate policies of other Asian countries. For

example, in case of a dollar/RMB appreciation (  increases), if other Asian countries adopt flexible

exchange rate regimes or a RMB peg, then their currencies will also depreciate against the dollar. Since

export goods from Hong Kong are priced in US dollars, the depreciation will in turn increase the

competitiveness of other Asian goods in the US market. Therefore, ceteris paribus, the substitution

between Hong Kong goods and other Asian goods might reduce the demand for Hong Kong’s export

goods.13 If other Asian countries pegged their currencies to the US dollar, then the dollar/RMB exchange

rate changes will not affect the US dollar price of export goods from these economies. So the demand

for Hong Kong goods will not be affected.

13 In fact, the export pricing behavior of firms in other Asian economies should also be considered. For instance, if export price

of most Asian economies are preset in US dollars, then in the short run,  will be less sensitive to . Nevertheless, as

shown by Shi and Xu (2006b), for a small open economy, exchange rate policies can affect the export firm’s pricing currency
choice. Fixed exchange rate regimes will lead to foreign currency pricing, while a flexible exchange rate regime leads firms to

set the export price in the domestic currency, which increases the sensitivity of the aggregate export price to .
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For simplicity, we let , where  represents the sensitivity of other (dollar-denominated)

Asian export prices to the dollar/RMB exchange rate fluctuation. If , this implies the exchange

rate between other Asian currencies and the US dollar will not change when  changes. So this

refers to a case where other Asian countries follow a dollar peg. If , then the decrease of 

(US dollar depreciates against the RMB) will lead to depreciation of the US dollar against other Asian

currencies and the increase of . This corresponds to the case where other Asian countries follow

flexible exchange rate regimes or peg their currencies to other currencies instead of the US dollar

(for instance, peg to the RMB).

Each traded firm sets price in the same manner as the non-traded firms, but the price in terms of US

dollars. Thus, the objective function of the traded firm  is given by:

(2.22)

where .

Firm  chooses its price to maximize (2.22). Imposing symmetry, we may write the optimal price setting

equation as:

(2.23)

where .

2.3 Exchange Rate Policy

The central bank’s role in this model is to set the weight of the input and the output currency in a

currency basket, which satisfies.

(2.24)

In general, we can allow for a continuum of exchange rate regimes which can be generalized as a

basket peg with weights  and  on the dollar and the RMB, respectively. This policy rule is also

equivalent to setting two exchange rates  and  as functions of . By triangular currency arbitrage,

we can have:  and . There are two special cases, where the central

bank chooses either  or . That is,

• A RMB peg  and . In this case, all the fluctuations of  are absorbed by

, the exchange rate of dollar vs. Hong Kong dollar.

• A dollar peg  and . In this case, all the fluctuations of  are absorbed by

, the exchange rate of RMB vs. Hong Kong dollar.
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2.4 Equilibrium

In equilibrium, besides the optimality conditions for firms and households, we have the following market

clearing conditions. The labor market clearing condition is given by

(2.25)

The non-traded goods market clearing condition is given by

(2.26)

where  is the aggregate absorption, including consumption and the goods used for price adjustment

cost in the traded and non-traded sectors.

(2.27)

The traded goods market clearing condition is given by

(2.28)

This implies that the output in the traded sector is determined by the foreign demand , export firms’

pricing decision, and other Asian countries’ export price.

In a symmetric equilibrium, , so we can rewrite the household’s budget constraint as

(2.29)

This is a balance of payment condition, where the export revenue covers both imports for consumption

 and imports for production .

3. Welfare Results

In this section we present some welfare results under different policy regimes (different weights of the

currency basket) when the economy is disturbed by external shocks. We focus on two extreme cases

 (RMB peg) and  (dollar peg). Besides, we also report the optimal weight and investigate

the factors that affect the optimal currency basket.

The main uncertainty in this model is dollar/RMB exchange rate volatility, which is assumed to follow an

AR(1) process.

(3.1)
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where  and the serially uncorrelated shock  is normally distributed with zero mean and

standard deviation .

In addition, we consider two other types of external disturbances as discussed above: a) shocks to the

intermediate goods price, ; and b) the foreign demand shock from the US market, which is represented

by shocks to .

3.1 Calibration

Table 1 lists the structural parameters in our model that need to be calibrated. The coefficient of risk

aversion , is set to 2 as is commonly assumed in the literature. The discount factor  is calibrated

at 0.99, so that the steady state annual real interest rate is 4%. The elasticity of labor supply  is set

to unity, following Christiano et. al (1997). The elasticity of substitution across individual export goods 

is chosen to be 11, following Betts and Devereux (2000). This gives a price mark-up of about 1.1, which

is consistent with the finding of Basu and Fernald (1994). The elasticity of substitution between

home-produced trade goods and other Asian goods  is set to unity.  is set to equal 0.4, which implies

that the share of non-traded goods in the consumer price index is set to 0.6. This is close to the evidence

cited in Schmitt-Grohe and Uribe (2001) for Mexico, and in Cook and Devereux (2004) for Malaysia and

Thailand. The size of US goods in the total imported consumption goods  is set to 0.5 so that we can

focus on exploring the impact of different trade-invoicing roles of the dollar and the RMB on the choice

of optimal currency basket. We set  for simplicity as it is just a scale parameter and will not affect

welfare results.

Vertical trade is the most important feature of our model. So we will investigate the impact of parameters

governing vertical trade features (  and ) on the optimal weight between the input and the output

currency in the currency basket. For the benchmark case, we set  = 0.4, so that the share of labor in

the traded goods sector is approximately equal to the estimates in Cook and Devereux (2004) for Malaysia

and Thailand. As to , we consider a low value for the elasticity of input substitution in the traded goods

sector, setting  = 0.5. In other words, the elasticity of substitution between local labor and imported

intermediate goods is small. This is consistent with the fact that usually re-exporting involves processing

trade,14 which implies a low elasticity of input substitution.

We will then consider different values of  and  to see how this will affect the welfare results. First, we

let  range from 0.3 to 0.4. With this range for  and the calibration for , the total expenditure

on imported goods (including the imported intermediate goods and consumption goods) is approximately

half of the GDP, which is consistent with the empirical evidence. Regarding , intuitively, it affects the

cost structure of export firms, the demand for labor, and thus the choice of different currency baskets.

So we also explore the implication of different values of  (ranging from 0.25 to 1.05) on the optimal

currency basket weight.

14 Processing trade refers to the business activity of importing all or part of the raw and auxiliary materials, parts and components,
accessories, and packaging materials from abroad in bond, and re-exporting the finished products after processing or assembly
by enterprizes within the domestic economy.
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We set the parameters governing the cost of adjustment in non-traded sector and traded sector,  = 120

and  = 105. This implies that, if the model were interpreted as being governed by the dynamics of the

standard Calvo price adjustment process, all prices in the non-traded goods sector and the traded-

goods sector will adjust on average after 5 and 4 quarters, respectively.15 This follows the standard

estimation used in the literature and it is also consistent with Ortega and Nooman’s (2005) finding that

nominal rigidity in the non-traded goods sector is higher than that in the traded goods sector. Since 

is an important parameter in determining the traded firms’ pricing behavior, which may in turn affect the

optimal currency basket weight, in later discussion we will also consider other values of .

We set  = 0.85 and  = 0.007, which are close to the estimates from Gali and Monacelli (2005) and

Ortega and Nooman (2005). Since the intermediate goods shock can be approximately interpreted as a

terms of trade shock for a small open economy, we set  = 0.77 and  = 0.013 as in Devereux, Lane,

and Xu (2006). We assume that the dollar/RMB exchange rate has a similar stochastic process to those

of the major currencies, therefore, we set  = 0.95 and  = 0.01.

Finally, we find that the elasticity of other Asian countries’ export price on the dollar/RMB exchange rate

fluctuation, , is a key parameter that affects the choice of the optimal currency basket. As discussed

before,  = 0 represents an extreme case where all Asian countries choose to peg their currencies to the

US dollar, so in the benchmark case we will set  to an intermediate level, 0.7. Different values of

 (ranging from 0.5 to 1.0) will be considered when we discuss the optimal exchange rate policy in

later discussion.

3.2 Welfare Comparison

In this subsection, we study welfare properties of alternative policy regimes in this economy. The welfare

measurement we use here is the conditional expected lifetime utility of the representative household at

time zero. Following Schmitt-Grohe and Uribe (2004), the expected lifetime utility is computed conditional

on the initial state being the deterministic steady state, which is the same for all policy regimes. To measure

the magnitude of the welfare differential across regimes, we define  as the percentage change of

deterministic steady state consumption that will give the same conditional expected utility  under

policy regime . That is,  is given implicitly by:

(3.2)

where a bar over a variable denotes the deterministic steady state of that variable. If  > 0(< 0), the

welfare under regime  is implied to be higher (lower) than that of the steady state case. Higher values of

 correspond to higher welfare.

The welfare  is computed by taking second-order Taylor approximations of the structural equations

around the deterministic steady state. The system of equations is solved using a perturbation method

described in Schmitt-Grohe and Uribe (2004). In Tables 2-6, we will discuss the welfare results of two

15 That is, the probability of firms which do not adjust price are 80% and 75% respectively.
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extreme cases (RMB peg and dollar peg) and the optimal currency basket. We will also investigate how

changes in external shocks and values of , , , and , affect the choice of optimal weights of input

and output currency in a currency basket peg. To derive the optimal weight  of a currency basket,

we do a grid search by considering 100 values of  which range from 0 to 1 with an increment of 0.01.

The optimal currency basket weight is the value of  that delivers the highest . Note that in each table,

unless specified, the values of other structural parameters are those for the benchmark case as listed

in Table 1.

In Table 2, we present welfare results for four different cases. The first is the case where the model is

only buffeted by the dollar-RMB exchange rate volatility. The second and the third are the cases where

the economy is subject to one extra external shock, foreign demand shock or intermediate goods price

shock, respectively. The last column reports the welfare result for the case where the economy is subject

to all three shocks. We also report the optimal weight  which delivers the highest welfare in each case.

Table 2 shows that in the benchmark case: (1) in terms of welfare, the output currency peg (  = 1) is

superior to the input currency peg (  = 0); (2) the optimal weight in a currency basket is mainly determined

by the dollar/RMB exchange rate volatility, not by other shocks; and (3) foreign demand shock and

intermediate goods price shock have no impact on the optimal weight  and the welfare ranking of

policy regimes. Their presence just amplifies the welfare loss. This is because these shocks are real

shocks which an economy cannot insulate from under fixed exchange rate regimes. So in the following

analysis, we will focus on the case with dollar/RMB exchange rate shocks only.

3.2.1 Impulse Response Function

To explain the welfare comparison results, we first explore the impact of a positive  shock under the

dollar peg and the RMB peg. As explained above, the  shock is calibrated to follow an AR(1) process.

Figure 3 gives impulse response functions. The illustrations are divided into categories of real variables

(namely, consumption; employment; traded employment; imported intermediates; and sectoral output)

and those of nominal variables (namely, CPI price; wage; , ; non-traded goods price; price for

export goods in dollars; export revenue ; import cost ; and traded sector net

income ).

If the economy chooses to peg its currency to the RMB, when there is an increase in , the exchange

rate of dollar against the domestic currency  will appreciate. This will increase the price of imported

foreign consumption goods and then cause the increase of domestic CPI. Meanwhile, it also generates

an expenditure switching effect between imported foreign goods and domestically produced non-traded

goods, which may cause the expansion of the non-traded sector and the transfer of labor from the

traded sector to the non-traded sector. As the non-traded sector is labor intensive, this implies that the

total employment will increase and the nominal wage will be pushed up as well.

In this economy, however, the major effects of a dollar appreciation are on the traded sector. Firstly,

as export goods are priced in dollars, the increase of  will have a wealth effect on the export

revenue side. Secondly, due to the RMB peg, the price of imported intermediate goods is not affected

by the dollar appreciation. So the input substitution between labor and imported intermediate goods

will reduce the use of labor and increase the use of imported intermediate goods for producing a given

amount of traded output. Note that due to price rigidities, the traded output is mainly determined by the
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demand from the rest of the world. Nevertheless, it is worthwhile mentioning that the demand for traded

goods will be affected by , the response of other Asian currencies to the  shock. Given our calibration

of  (  = 0.7), the increase in  will cause an appreciation of the dollar against other East Asian

currencies. Since Hong Kong export goods are priced in dollars, this will lead to a decrease of demand

for Hong Kong export goods. From Figure 3 we can see the traded output decreases in response to a

positive  shock. Given our calibration, the overall effect of an increase on  is that it increases

the net export revenue. As a result, there will be more domestic consumption expenditure in equilibrium.

Therefore, even in the presence of higher CPI, the consumption will increase in our model.

If the domestic currency is pegged to the dollar, then an increase in  implies that the exchange rate

of RMB against the domestic currency depreciates. Now the price of imported goods faced by domestic

households becomes cheaper, and this may decrease the domestic CPI. Compared to the case of a

RMB peg, this will lead to a negative substitution effect on the non-traded sector. Therefore, the

non-traded sector may shrink in this case. But if the domestic consumption increases, then the demand

for non-traded goods will offset some of the substitution effect. As shown by Figure 3, the non-traded

sector output still increases, but the magnitude is smaller than that in the case with the RMB peg. This

also implies that the total employment and nominal wage will not increase as much as those in the case

of a RMB peg.

For the traded sector, since  is constant, there will be no wealth effect of exchange rate changes on

the export revenue. So the export revenue is mainly determined by the traded output and decreases.

However, in this case, the exporters gain from the RMB depreciation since imported intermediate goods

are priced in RMB. So there is an wealth effect from import cost reduction. It is clear from Figure 3 that

this effect is smaller than the wealth effect (from  increases) under the RMB peg, but it still increases

domestic consumption. Finally, in this case, since nominal wage only increases slightly, the substitution

effect between labor and imported intermediate goods is also smaller compared to the RMB peg case.

From Figure 3, we can find that the responses of consumption and employment under the dollar peg are

smaller than those under the RMB peg. This may explain why the dollar peg welfare-dominates the

RMB peg. Intuitively, what drives the difference in welfare results under different exchange rate regimes?

For a small open economy, exchange rate volatility between the input currency and the output currency

can be divided into changes of exchange rates against the input currency and those against the output

currency according to the exchange rate arrangement. For traded firms, the fluctuation of the output

currency causes the instability of export revenue while the fluctuation of the input currency will lead to

the instability of firms’ import cost. This implies that there is a clear trade-off between revenue instability

and cost instability. Since the economy is characterized by reexport activities, different impacts of 

shock on the traded sector under the dollar peg and the RMB peg imply different instability of real

variables, such as consumption, employment, and the welfare level.

Therefore, any structural parameters which can affect traded firms’ cost and revenue structure will be

key factors for the determination of an optimal currency basket. This is what we will explore in the

following welfare analysis based on second-order approximation.
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3.2.2 Welfare Comparison

As the major feature of this economy is vertical trade, we first investigate how the structural parameters

governing vertical trade affect the composition of the optimal currency basket. The first parameter is ,

the elasticity of input substitution in the traded firm’s production. Given the dollar/RMB exchange rate

volatility, if the elasticity of input substitution is high, then the fluctuation of the domestic currency

against the input currency will lead to a volatile demand for input, especially for local labor. So when  is

large, the benefits of cost stability are higher. In other words, the benefits of the RMB peg are higher.

This can be illustrated by the first row of Figure 4: when  increases, the RMB peg implies more stable

labor demand and consumption than the dollar peg. Therefore, the economy has an incentive to stabilize

the exchange rate against the input currency when  increases. That is, more weight should be put on

the input currency in the optimal currency basket. From Table 3 we can see that the welfare results

confirms our finding from Figure 4.

When  = 2, the input currency peg welfare-dominates the output currency peg. However, since the

small open economy is an entrepot economy, the implied elasticity of substitution between local labor

and imported intermediate goods might be small. So  = 2 is not a reasonable value if we want to

calibrate our model to East Asian entrepot economies. But it shows how important the vertical trade

structure is in determining the optimal weights in a currency basket.

The second key parameter is , the labor share in the traded firm’s production. When the domestic

labor share is low, the fluctuation of exchange rates against the input currency will not have a big impact

on the domestic labor demand. Therefore, the benefits of import cost stabilization are lower, which

reduces the welfare gain under the RMB peg. As shown by the second row of Figure 4, when 

decreases, the consumption and labor volatility increase under a RMB peg. Thus, the RMB peg will lead

to higher volatility of real variables when  decreases. Therefore, when  is lower, more weight will be

put on the output currency in the optimal currency basket so as to stabilize the export revenue, which in

turn improves welfare.

Finally, note that although the welfare under a dollar peg is always higher than that under the RMB peg

given reasonable values of  and ; from Table 3 we can see that the welfare difference becomes

smaller as  and  increase.

Also, as mentioned above,  affects the dynamics of export prices, which may in turn affect the

optimal currency basket weight.16 So we also report the welfare consequence of changes in price rigidities

in the traded sector. In Table 4, we investigate three cases where  = 105,  = 55, and  = 18,

respectively. These values imply that prices in the traded sector will adjust on average in 4, 3, and 2

quarters, respectively. Our result shows that when  is lower (there are less price rigidities in the

traded sector), lower weight will be put on the output currency in a currency basket. Intuitively, when

16 We also examine the impact of firms' markup on the choice of the optimal currency basket. Our result shows that changes of
markup do not affect the optimal weight.
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price rigidities are low, the export price is mainly determined by the firm’s marginal cost. From Eq. 2.23,

we can see that when  is small, the export price approximately equals the markup

times marginal cost divided by , the exchange rate against the output currency. So for export

firms, an input currency peg will stabilize not only the firm’s marginal cost but also its export revenue

( , when ). Therefore, more weight will be put on the input currency

when the price rigidity in the export sector is lower.

From Tables 2-4, it can be seen that although the parameters governing vertical trade structure and

price rigidities in the trade sector can affect the optimal weights between the input and the output

currency in an optimal currency basket, given reasonable parameter values for the East Asian economies,

the output currency peg always welfare-dominates the input currency peg. In reality, when countries

choose a fixed exchange rate regime, they often choose a single-currency peg instead of a currency

basket. Thus, do our results in Tables 2-4 imply that the Asian entrepot economies should still peg their

currency to the US dollar if they choose a single-currency peg? Table 5 shows that the answer to this

question depends on , the parameter characterizing the response of other Asian currencies to the

dollar/RMB exchange rate fluctuation.

From Table 5, we can see that when  increases, the welfare ranking between the input currency peg

and the output currency peg can be changed. That is, in terms of welfare, an input currency peg is

superior to an output currency when  is large enough. Meanwhile,  decreases when  increases,

implying more weight will be put on the input currency in a currency basket. This finding suggests that

monetary authorities of East Asian entrepot economies should consider other Asian currencies’ response

to the dollar/RMB exchange rate volatility when deciding which currency to peg.

The intuition is as follows. If other Asian economies choose not to fix their currencies to the US dollar,

then the fluctuation of the dollar/RMB exchange rate usually implies fluctuations of the US dollar against

other Asian currencies. That is, when the US dollar appreciates relative to the RMB, the dollar will also

appreciate against other Asian currencies. Since Hong Kong export goods prices are set in dollars, the

dollar appreciation will make goods from other Asian economies relatively cheaper and lead to a lower

demand for goods produced in Hong Kong. Therefore, when  is larger, the dollar/RMB exchange rate

fluctuation will lead to a more volatile demand for Hong Kong goods, which in turn significantly reduces

the benefits of revenue stabilization under the dollar peg. Meanwhile, since a dollar peg will imply a

volatile import cost in the face of  shock, it leads to volatile domestic labor demand, as shown by

the last row of Figure 4. So in this case, a RMB peg welfare dominates a dollar peg.

If other Asian economies choose to peg their currencies to the US dollar instead, then the dollar/RMB

exchange rate fluctuation will not cause substitution between Hong Kong goods and other Asian goods.

Thus, the demand for Hong Kong goods is stable. In this case, the welfare benefits of the dollar peg

are large. From Figure 4, we can see that it implies lower real volatility. So it welfare dominates the

RMB peg. In other words, when  is small, it is better for Hong Kong to peg to the US dollar.

Therefore, the key intuition is that the value of  affects the benefits from export revenue stabilization.

So it can affect the welfare ranking between a dollar peg and a RMB peg. If other Asian economies

choose flexible exchange rate regimes or choose to peg their currencies to other currencies than the
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US dollar, then the export competition may lead entrepot economies to abandon the dollar (output

currency) peg. This finding implies that there could be a role for RMB in the future monetary policy

design of East Asian small open economies, but the emergence of a RMB peg relies on regional

policy coordination.

3.3 Discussion

The debate on optimal monetary policy for small open economies has been at the heart of international

macroeconomics for many years. Traditional international macroeconomics literature and the utility-based

new open economy macroeconomics literature both argue that for a small economy buffeted by external

disturbances, it is better to allow the exchange rate to adjust. However, in reality, many East Asian

economies, such as Hong Kong, Korea, and Thailand, pegged their currencies to the US dollar.

For these economies, there are two kinds of benefits from the fixed exchange rates: making trade and

investment less risky, thereby increasing welfare; and anchoring monetary policy. The costs of fixed

exchange rates are to give up monetary autonomy and the danger of speculative attacks if the credibility

of the peg is in doubt. In this paper, we do not focus on the debate on “fixed or flexible”, instead, we

explore the optimal policy when the economy has decide to choose a fixed exchange rate regime and

ask “fix to what?”. In a sense, we investigate a constrained optimal policy for a small open economy.

Most East Asian countries have pegged their currencies to the US dollar for decades. According to the

traditional optimal currency basket theory, this makes sense because the US is usually the most important

trade partner for these economies. Since the Japanese yen and the euro are both output currencies, the

choice between the dollar and the yen or euro can be explained by the traditional optimal currency

basket theory based on horizontal trade. However, according to the vertical trade structure, the dollar

and the RMB play different roles in invoicing trade flow. Thus, the choice between the dollar and the

RMB is different from the choice between the dollar and the yen or euro. China is gradually integrating

into the world economy and the RMB exchange rate will also become more flexible. These changes will

affect the optimal weight between the dollar and RMB in the currency basket and the relative welfare

ranking between the dollar peg and the RMB peg.17

In this paper, another important finding is that the choice between the dollar peg and the RMB peg

depends on other countries’ monetary policies. This implies that there exists strategic behavior for

these small open economies when they choose monetary policy regimes, and the equilibrium of this

regional monetary game depends on features of trade structure in this area.18

Note that in this paper we focus on the trade structure, so we ignore the role of capital flow and FDI on

the choice of the optimal currency basket and pegging currency. We emphasize the impact of the

vertical trade structure on the theory of optimal currency baskets, which provides a different angle to

study the monetary policy in small open economies.

17 In our model, the currency basket is only composed of two currencies, but it is easy to include more currencies, such as the
yen or euro into the basket. Nevertheless, this will not change our findings on the choice between the input currency and the
output currency.

18 This issue is so important that it, in our view, deserves the full attention of a separate paper.
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4. Conclusion

This paper develops a small open economy general equilibrium model with sticky prices to study the

theory of the optimal currency basket. The model emphasizes vertical trade and different roles of

currencies in invoicing trade flow, which are two empirically important features of some East Asian small

open economies, such as Hong Kong. Using the second-order approximation method, we can solve

the optimal weight between the input currency and the output currency in a basket peg. We find that the

optimal weight will be affected significantly by the structure of vertical trade, and price rigidities in the

trade sector.

In most cases, in terms of welfare, the output currency peg is superior to the input currency peg. However,

when other Asian currencies (or prices of other Asian export goods in the US market) are sensitive to the

dollar-RMB exchange rate fluctuation, the input currency peg can welfare-dominate the output

currency peg. As RMB is an important input currency for Asian economies, this result implies that there

could be a role for RMB in the design of future monetary policy for these small open economies. However,

it also suggests that the emergence of a RMB peg relies on the regional policy coordination.

In short, our model provides a framework based on vertical trade to study the optimal currency basket

for small open economies. For future research, a natural extension is to relax the assumption about the

structure of financial markets so that we can compare the importance of the trade structure and the

financial structure in determining the optimal currency basket for small open economies.
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Table 1. Calibration Parameters

Parameters value Parameters value Parameters value

2 0.99 0.4

11 0.4 0.5

1 0.7 1%

1 0.5 1.3%

120 105 0.7%

0.95 0.85 0.77

Table 2. Welfare Comparison (Benchmark Case)

+X shock +  shock Three shocks

 = 0 -0.07% -0.13% -0.10% -0.16%

 = 1 -0.04% -0.10% -0.07% -0.13%

0.68 0.68 0.68 0.68

Table 3. Welfare Change with Trade Structure (with  shock only)

Labor share Input substitution elasticity

 = 0.3  = 0.35  = 0.4  = 0.25  = 0.5  = 0.8  = 1.05  = 2

 = 0 -0.136% -0.098 % -0.073% -0.106% -0.072 % -0.053% -0.0448% -0.0334%

 = 1 -0.044% -0.0378 % -0.0376% -0.0353% -0.0376 % -0.041% -0.0443% -0.0519%

0.97 079 0.68 0.81 0.68 0.57 0.5 0.35

Table 4. Welfare Change with Price Rigidities in Traded Sector (with  shock only)

 = 105  = 55  = 18

 = 0 -0.072% -0.058 % -0.038 %

 = 1 -0.038% -0.039 % -0.041 %

0.68 0.60 0.49

Table 5. Welfare Change with  (  shock)

 = 0.5  = 0.6  = 0.7  = 0.8  = 0.9  = 1.0

 = 0 -0.117% -0.093 % -0.072% -0.056% -0.044 % -0.036%

 = 1 -0.031% -0.032 % -0.038% -0.047% -0.060 % -0.078%

0.96 0.82 0.68 0.55 0.41 0.28
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Figure 1. Exchange Rate Fluctuation

Dollar-RMB Exchange Rate from July 2006 – Jan. 2007

Figure 2. Flow Chart for the Small Open Economy
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Figure 3. Impulse Response to  Shock: Dollar Peg and RMB Peg
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