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Abstract:

In this paper, we demonstrate that currency undervaluation benefits national economic growth
based on cross-national and sectoral evidences. Weak currency effectively stimulates a coun-
try’s participation in the international trade market, and facilitates national economic component
transformation, both in its value creation process and output allocation phase. We study three
manifestations of exchange rate undervaluation as an accelerator to economic development. The
currency depreciation effect is both significant and economically sizeable. We first show the pos-
itive relationship between the national and sectoral economic growth rates and the extent of real
exchange rate undervaluation. This level-based effect implies that a 50 percent undervaluation,
approximately a standard deviation of our depreciation measure, is associated with a contem-
poraneous growth boost ranging from 0.7 percentage points to 7.5 percentage points per annum
for various sectors. We then show that exchange rate depreciation stimulates national growth
through economic component change: we establish that currency undervaluation tends to facili-
tate the development of tradable-intensive economic activities at the expense of squeezing some
other non-tradable-intensive economic activities and exchange rate depreciation encourages sav-
ings, contributing to capital accumulation, which may further counteracts the negative impact of
a weak currency on consumption and service sectors through a spillover effect. Finally, we con-
struct a tradability index for 21 out of 23 manufactures. According to this measure, we actually
demonstrate that the undervaluation effect is stronger in sub-sectors in which goods are more trad-
able in the international market. Our results are robust to controlling for a variety of alternative
explanations and to instrumenting exchange rate undervaluation to alleviate concerns of reverse
causality.

Keywords: Currency Undervaluation, Real Exchange Rate, Economic Growth, Component

Change
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1 Introduction

The real exchange rate misalignment is often cited as a key factor of economic growth.
Competitive currencies &4 have been thought stimulating and sustaining most East and
Southeast Asian economic miracles in the last 30 years. More recently, several other coun-
tries have also followed this path. Chile, Uganda and Mauritius in the 1980s and India and
China in the 1990s have all benefited from competitive real exchange rates, which fostered
exports and output growth. Most Latin American and African countries, on the other hand,

have suffered from severe balance of payment crises due to exchange rate overvaluation.

From the empirical perspective, there exists an extensive body of literature that relates
economic growth with real exchange rate level. On the one hand, bad exchange rate pol-
icy, in the form of an overvalued exchange rate, has been much analyzed. A persistently
overvalued currency leads to factor misallocations, loss in efficiency, higher inflation, and
hence lower GDP growth [Reference see, Razin and Collins (1999)[20], Johnson, Ostry, and
Subramanian (2007)[12], Prasd, Rajan, and Subramanian [[19].]. On the other hand, the par-
allel theoretical and analytically equivalent conclusion - that exchange rate undervaluation
is helpful to growth - is also documented by Johnson, Ostry, and Subramanian (2007)[12],
Rodrik (2008)[22], Gala (2008)[10] and Bhalla (2008)[2] based on the cross-national evi-

dence.

Among these two arguments, the former is widely accepted. Overvalued exchange rates
are associated with shortages of foreign currency, rent-seeking and corruption, unsustainably
large current account deficits, balance-of-pament crises, and stop-and-go macroeconomic
cyclys, all of which are damaging to economic growth. However, the currency undervalua-
tion effect is under a lot of suspicion. There may exists an equilibrium exchange rate level,
which adapts to the national economic environment and hence is optimal to the economic
growth. Given assumptions like that, real exchange rate depreciation as an alternative form

of currency misalignment, may also hurt the economic development.

Even through empirical studies reveal lots of evidence that there exist various kinds
of positive relationship between currency undervaluation and national economic growth,
as mentioned by Rodrik (2005)[21], when government policy (currency depreciation here)
responds systematically to economic or political objectives (economic growth here), the

standard growth regression in which economic growth is regressed on policy tells us noth-

@ In this paper competitive currency, weak currency, currency undervaluation, currency depreciation, and
real exchange rate undervaluation are adopted interchangeably to express the same meaning.

1=



ing about the effectiveness of policy and whether government motives are good or bad. A
wide-ranging discussion of the shortcomings of these growth regressions include: param-
eter heterogeneity, outliers, omitted variables, model uncertainty, measurement error, and
endogenous problem. Rodrik at last declares that we need to look for direct evidence about

the channels through which policies are hypothesized to operate.

To the best of our knowledge, while there is a budding theoretical literature explaining
the mechanism through which economic growth is accelerated by currency undervaluation,
and empirical findings revealing the negative correlation between economic growth and the
real exchange rate, few empirical studies have been taken to explicitly collect the evidence

on the undervaluation effect mechanism.

This paper argues that currency undervaluation indeed benefits the national economic
growth as well as the development of its various component sectors. We collect the em-
pirical evidences that real exchange rate depreciation increases gross domestic savings and
contributes to capital accumulation, facilitates international trade development, stimulates
countries’ economic component reform, and hence boosts national productivity as well as

sectoral development.

The structure of this paper is organized as follows. The next section, Section 2, re-
views the typical empirical study and summarizes some prevailing ideas explaining how cur-
rency undervaluation may impact different parts of economy and hence facilitate economic
growth. Section 3 presents our empirical estimation strategy for measuring and demonstrat-
ing the currency depreciation effect. Three manifestations of real exchange rate depreciation
as an accelerator to economic growth are investigated: various sectors of national economy
benefit from currency undervaluation, national economy goes under component reform, and
sectors in which products are more tradable in the international trade market take an com-
parative advantage from the weak currency. Sector 4 describes the data sets adopted in
this paper. Section 5 explains our empirical results. In section 6, we discuss the currency

undervaluation policy. Finally, Section 7 concludes.



2 Literature Review

Among those empirical studies mentioned before, Rodrik (2008)%%! claims that for most
developing countries, high-growth periods are associated with undervalued currencies. The
real exchange rate seems to play a fundamental role in the process of economic growth.

Following Rodrik’s general idea, define the real exchange rate as@:
InRER; = In(XRAT,,/PPPy), (2.1)

where ¢ is an index for countries and ¢ is an index for (5-year) time periods. Nominal ex-
change rate (X RAT) and purchasing power parity conversion factors (PP P) are expressed
as U.S dollar per units of local currency@ . On the one hand, when RE R is smaller than one,
it indicates that the value of the currency is more depreciated than is indicated by purchasing
power parity. On the other hand, as per Balassa-Samuelson, in practice non-traded goods
are also cheaper in poorer countries, so the general living cost in these countries should be

relatively lower, which requires an adjustment of RER:

whereby generating the Balassa-Samuelson-adjusted real exchange rate (R/E\R). Coeffi-
cient § captures the Balassa-Samuelson effect and is supposed to be positive. Rodrik in-
deed demonstrates empirically that B equals to 0.24, which confirms a 2.4 percentage real
exchange rate appreciation per 10 percent of income increase. Accordingly, the the corre-

sponding real exchange rate undervaluation index is calculated as follows:
InUN DV, = InRER;, — InRER,,. 2.3)
The baseline specification takes the form (panel data, fix effect, within estimate):

growth;; = a+ BInRGDPCHy_1 + 0InUNDV, + f; + fi + . 2.4)

® Rodrik’s definition of RER is in fact an “external” RER, which is the ratio of the overall price levels
between two economics. There exists an alternative “internal” real exchange rate definition as RER; =
Ry /Rp. It's a domestic economy ratio of the price of nontradable goods to the price of tradable goods. For
both definitions, a rise in the RER constitutes an appreciation. Reference see Bhalla (2008)12].

@ In fact, Rodrik defines his PPP and XRAT as national currency units per U.S. dollar, but hereafter we
just follow the conventional definition, refreshing some specification, with the original major idea and conclu-
sion unaffected. Specifically, purchasing power parity conversion factor is the number of units of U.S dollar
required to buy the same amount of goods and services in the United States as 1 local currency would buy
in the domestic market. Nominal exchange rate is the number of units of U.S dollar required to change for
1 local currency. By our definition, the RER captures the comparable domestic living cost across countries.
According to the law of one price, reasonable RER should be one for all countries.
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Adopting the model to estimate for the panel as a whole, the regression yields a highly sig-
nificant estimate for ¢ : 0.017. By grouping countries according to the income level, Rodrik
further demonstrates that the poorer the country, the stronger the stimulant devaluation effect
operates. And also, Rodrik provides a few evidences that competitive currency promotes the

economic growth through the compositional changes in the structure of economic activity.

Woodford (2009)"2¢! expresses some doubt on Rodrik’s judgment. In the first place,

according to his criticism, the original measure of undervaluation is in fact equal to
INUNDV = 0.24inRGDPCH;; — InRER;,

and since lagged per capita income is also included in the measure of national economic

growth rate as
growth; = 0.2[InRGDPCH;; — InRGDPCH;; 4],
Rodrik’s basic specification is actually equivalent to a regression of growth;; on the variable
—InRER; + 1.2growthy

and lagged per capita income InRGDPCH,, ;. Therefore, the positive correlation evi-
dence demonstrated by Rodrik seems trivial. Secondly, the Balassa-Samuelson effect is
expected to create a correlation between income and the real exchange rate in a relative
higher frequency and in an indirect mechanism. It’s a mechanism according to which both
the income and the relative price of tradable are affected by a third variable like productiv-
ity growth in the tradable sector. From this point of view, Rodrik’s adjusted UNDV index
looks unnecessary and biased. Last but not least, even granting the existence of a positive
correlation between the level of a country’s real exchange rate and its growth, it needs more

evidence of a causality so as to support Rodrik’s position.

When it comes to the theoretical explanation on currency undervaluation effect, ex-
change rate is discussed widely to affect economy through various channels. It scales the
national price system to the world’s, influences key macro price ratios such as those between
tradable and non-tradable goods, capital goods and labor, and even exports and imports. The
exchange rate is an asset price, partially determines inflation rates through the cost side and
as a monetary transmission vector, and can have significant (both short and long run) effects

on effective demand.

Frenkel and Taylor (2007)! presents five channels through which economy is boosted

by exchange rate polity:



Resource allocation: Through its effects on the price ratios, the exchange rate can sig-
nificantly influence resource allocation. Through effects on both resource allocation and

aggregate demand, a relatively weak rate can help boost employment.

Economic development: Often in conjunction with commercial and industrial policies,
the exchange rate can be deployed to enhance overall competitiveness and thereby boost

productivity and growth.

Finance: The exchange rate shapes can be used to control expectations and behavior
in financial markets. Exchange rate policy mistakes can easily lead to highly destabilizing

consequences.

External balance: The trade and other components of the current account usually respond
to the exchange rate, directly via substitution responses and to shifts it can cause ineffective

demand.

Inflation: The exchange rate can serve as a nominal anchor, holding down price increases

via real appreciation and/or maintenance by the authorities of a consistently strong rate.

Gala (2008)"% analyzes the connections between real exchange rate and development
focusing on macro programming aspects of development, instead of the more traditional

trade and industrial policy discussions. The conclusion is two-fold:

In the short term, for given productivity levels, a relatively undervalued currency causes
lower real wage and higher capital return, hence avoids savings displacement and contributes

to capital accumulation.

In the long run, weak currency would encourage the development of the non-traditional
tradable sector, helping countries go through component change and increasing productivity
and employment. Moreover, the development of a non-traditional tradable sector may fur-

ther increase real wage, counteracting the negative effects of depreciation on consumption.

Considering the limitation of Rodrik’s empirical work and the existent theoretical chan-
nels through which currency undervaluation may facilitate economic growth, we want to
find more detailed and explicit evidence that depreciation benefits economic growth through

some mechanism.



3 Estimation Strategy

In this section we lay out our empirical framework for each of the three questions that
we intend to address: the effect of currency undervaluation on sectoral growth, the under-
valuation effect on economic component change and its contribution to national economic

growth, and the differential effect of currency undervaluation in tradable-intensive sectors.

3.1 Sectoral Level Effect

3.1.1 Baseline Specification

We first investigate the effect of exchange rate depreciation on economic activities. As
mentioned before, Rodrik’s panel evidence suffers serious suspicion partially from his “triv-

1al” growth on growth regression model as well as the endogenous problem.

In this paper, we divide the whole economy into several sectors, by three standards of
classification: agriculture, industry (including manufacture), and service departments cat-
egorized according to value added activities, import and export as components of interna-

tional trade, and consumption and saving (investment) in terms of income allocation.

By separating the whole economic performance, we assume that each economic activity
only impacts the real exchange rate to a relative weak, undefined extent. Therefore, signif-
icant positive correlation, if exists, between Rodrik’s undervaluation index and the sectoral
growth may provides a much more persuasive evidence supporting the undervaluation stim-

ulus standpoint. Our baseline specification takes the form:
SecGrowth; = a+ BinSecLevel;;_1 + dInUN DV, + fi + fi + g (3.1

where SecLevel is the level of economic performance of particular sector. Specifically,
value added level is adopted to capture the performance of each sector in production cate-
gory, while total value involved in a particular sector describes the scale of corresponding
economic activities in the other two categories. SecLvel; 1 captures the previous level of
sectoral performance as the conventional standard convergence term. f; and f; are sets of
country and time period dummies. Our primary interest lies in . Given the fixed-effects
framework, what we are estimating is the “within” effect of undervaluation, namely the im-
pact of changes in undervaluation on changes in (sectoral) growth rates within countries.

We expect to see a significant and positive coefficient 9, which would confirm our basic idea
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that weak currency benefits economic growth.

3.1.2 Further Checks

To further check the robustness of our results, we extend our concerns on sample peri-
ods division, nonlinear currency misalignment effect, long term effect, measurement error,

omitted variables, reverse causality and income effect,.

Sample periods division Although we’ve already tried to capture the different time period
fixed effect using time dummy variables. Here, we further check if the undervaluation effect

holds true across different historical periods.

To that end, we separate the whole time frame into three pieces. Year 1972 is chosen as
a divide because the Bretton Wood system actually collapsed in Aug.1971, when the United
States unilaterally terminated convertibility of the dollar to gold. We further truncate our

sample at year 1991 simply for generating one more subperiod.

Nonlinearity Property  As there exist divergent opinion towards the effect of currency
undervaluation and currency overvaluation, here we discriminate these two alternative cur-
rency misalignment by a Dy dummy. When a currency is calculated as depreciated, we
define Dy = 1, and Dy = 0 when currency is calculated as overvalued. Then we pursue

the following specification:

SecGrowthy = a+pGIlnSecLevely _14+6IinU N DViy+~ Dy xInU N DVy+nDy+ fi+ fi+ui

(3.2)
In this setting, if vy is significantly different from zero, one cannot deny that there may exist
a nonlinearity property between currency misalignment and economic growth when the real

exchange rate goes from overvaluation to undervaluation.

Long term effect We are concerned that our finding of undervaluation effect may not hold
true if we change the sample data frequency. Therefore, we adopt 5-year average data for

the same basic specification, to check if the currency depreciation effect is still unaffected.

Omitted variables = We check that the currency underestimation effect is indeed inde-
pendent of the impact of other variables which are correlated with undervaluation and also
affect sectoral growth. For this purpose, we add controls for government consumption stim-
ulation, Govcsp, the extent to which a country is involved in the international trade, Open,
the human capital abundance index, Edu, the domestic interest rate level, Interest, the
relative price of a country’s export to import, 7’07, the domestic price level, In flation, a

measure of the rule of law, ROL, and a measure of control of corruption, COC'.

I



Measurement error There are some potential concerns with relying exclusively on
InUN DV suggested by Rorik. Therefore, we include an alternative measure of currency
misalignmenf based on the concept of behavior equilibrium exchange rate (BEER), fol-
lowing Koske (2008)"4, This BEER approach first captures the equilibrium exchange rate
from the economic fundamental perspective, and then calculates the misalignment of the
exchange rate as deviation from the equilibrium rate. Specifically, we capture the long term

equilibria relationship from the following regression:
InNREER = o + InFundamentaly X 8+ f; + fi + wg, (3.3)
and from which we estimate the behavioral equilibrium exchange rate as:
InBEER = InREER. (3.4)

Then, we calculate the currency undervaluation as the deviation of REER from the estimated
BEER:
INUNDV2 =InBEER — InREER. (3.5)

As for the economic fundamentals, we include the variables with traditional economic mean-

ing as follows:

Real GDP per capita (RGDPCH) as a proxy for the demand of non-tradable goods. The
underling assumption is that economies with higher real GDP per capita spend a higher
share of their income on services. The variable is assumed to be positively related to the real
exchange rate, with a rise in the demand for non-tradable goods putting upward pressure on

the price of non-tradable goods, thus leading to an appreciation of the real exchange rate.

Government consumption as ratio to GDP (CGOVGDP). As government consumption

primarily falls on non-tradable goods, the same logic explained RGDPCH applies here.

The terms of trade (TOT). A rise in terms of trade leads to an improvement in the current
account and, hence, permits a real appreciation of the currency in order to restore equilib-

rium.

The sum of exports and imports over GDP as a measure of openness (OPEN). Openness
is expected to be negatively related to the real exchange rate. A rise in openness is assumed
to exert competitive pressure on an increasing range of tradable goods in the domestic econ-

omy, thereby leading to a decline in prices and wages and hence, to a depreciation of the

® Some researchers also calculate misalignments based on the difference between black market and official
exchange rate, which is the so-called black market premium.
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real exchange rate.

Increase in the price of a basket of goods and services that is representative of the econ-
omy as a whole (Inflation). Price inflation usually leads to wage inflation, so that companies
can retain good workers. Unfortunately, the wages creep up more slowly than do the prices,
because companies are reluctant to increase these fixed costs. Higher prices combined with

stagnant wages means a relative higher living cost, hence higher real exchange rate.

Reverse causality We are concerned that sectoral economic activities may have an impact
on currency valuation on top of the effect of currency depreciation on the sectoral economic
growth. Considering that it is difficult to think of an exogenous regressor that influences the
real exchange rate without plausibly also having an independent effect on growth, we rule
out the conventional instrumental variables approach. Therefore, in order to alleviate the
concern with reverse causality problem, we adopt lagged values of regressors (InUN DV},
as in our case) as instruments for right-hand side variables. It, at least, allows to control for

any simultaneous effect of sectoral economic activity on currency valuation.

Income effect =~ We check whether the effects we find and attribute to currency under-
valuation are robust to the development level of countries. To that end, we separate the
whole sample into two groups: developing samples with annual national income level be-
tween US$1000 and US$8000 and developed samples with annual national income greater
than US$8000. By regressing the specification equation(5), we compare undervaluation

coefficients based on the alternative samples, to see if there exists significant difference.

Also we investigate in a more detail way to measure to what extent income level would
impact the undervaluation efficacy on the sectoral growth. For this purpose, we group our
panel data sample according to the annual national income level, and index each group with
a develop level measure Deve. Notably here that, since countries like Singapore and Japan
had been experienced a flying development in the past 50 years, the same country would be
assigned to different development groups at different periods according to its development

status in quo. After that, we extend our regression specification as following:

SecGrowthy = a+pBInSecLevely;_1+0InUN DV +~DevexinUN DVy+ fi+ fi+ fa+ui

(3.6)
where f; are dummies for the status of national economic development. In this specifi-
cation, we will see a significant coefficient ~, either positive or negative, if exchange rate

depreciation effect does vary according to different income level.



3.2 Component Change and Economic Growth

3.2.1 Comparative Advantage and Component Change

Now we turn to tests of the channel through which real exchange rate facilitates the
whole economy as well as the economic sectors. To confirm our hypothesis that currency
undervaluation favors some economic sectors more than the others, so as to cause the com-
ponent change of the national economy, we show that component share of GDP for different

sectoral activities are indeed affected by the currency depreciation in different way.

First of all, we start with our intuition to see if the undervaluation efficacy on industry
and agriculture is bigger than that on service sector. For this purpose, we pool the alternative
sector and service observations together, and do a sector, country, and time 3-dimension

regression as following:

SecGrowthg; = a+pInSecLevely; 1+0InUN DViy+~yD xInU N DVy+nD g+ fit fittg:

(3.7)
where D; is a sector dummy with Dy = 1 for the conventional tradable-intensive sectors
and D, = 0 for service department, which is traditionally treated as a non-tradable-intensive
sector. In this specification, our primary interest lies in the coefficient . We actually expect
a significant positive -y, demonstrating that exchange rate depreciation increases the growth

rate more in higher tradable-intensive sectors.

And also we testify the common sense that export expands at the expense of import
shrinking in terms of its component share within total trade volume. To that end, we adopt

the following specification:
ShareChangey = o + BlnSecSharey_1 + dInUNDVy + f; + fi + wi (3.8)

where ShareChange; = SecShare;; — SecShare;_1 corresponds to import/export com-
ponent change within the whole international trade quantity. According to the common
sense, we expected to see a positive ¢ when export is considered and negative J when it

turns to import.

Given the assumption that some sectors growth faster than the others when currency
is depreciated, we expect the national economy goes under a component change process.

Therefore, we regress the component share change of each sector on the undervaluation

~10-



separately:
CptChange;; = o+ BlnSecShare;;_1 + InUNDVy + fi + fr + uws 3.9

where C'ptC'hange;; = SecShare;; — SecSharey_1 are percentage change of component
share of particular economic sector (or percentage change in ratio of particular economic
activity size over GDP). As before, we concern with the sign and significance of the coeffi-
cient 6. We explain a significantly positive J as a confirmative component expansion effect,

while treat a significantly negative J as a component contraction effect.

Here, similar to our work for the sectoral level effect, we check whether the component
change effects we find and attribute to currency undervaluation are consistent for different
status of countries’ development. To that end, we again separate the whole sample to two

groups as what we did previously.

3.2.2 Component Reform and Spillover Effect

If everything comes in accordance with our expectation that undervaluation has different
impacts on different sectors and that the different impacts indeed cause component change of
national economy, in order to confirm our assumption that undervaluation benefits economic
growth, it still needs to demonstrate that the assumed undervaluation facilitated component

change is good for economic development.

To that end, we regress the economic growth on the undervaluation facilitated compo-

nent change:
RgdpchGrowthy = a + BInRGDPCH;;_1 + dlnCptStatus;_1 + i (3.10)

where [nCptStatus corresponds to various economic component status and

RgdpchGrowth is adopted here to reflect the development of national productivity.

Last but not least, we check if undervaluation impacts the sectoral economic activities in
a direct way. That is, so far from our study, even through all the assumptions are confirmed,
it’s still possible that currency depreciation does not actually affect some of the economic
department in the first place. But instead, undervaluation accelerates the growth of certain
sectors, through which the other sectors are affected indirectly. In order to check the ex-
istence of the inter-sectoral spillover effect, we includes a national growth term or sectoral
growth term into the basic specification equation(5). We can rule out the possibility of

complete spillover effect only if the [InU N DV coefficient ¢ is still significantly positive.
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3.3 Tradability Effect

A more concrete investigation to manifest our hypothesis that exchange rate depreciation
favors more on tradable-intensive sectors, that currency undervaluation has a constructional
transformation effect, and that weak real exchange rate benefits economic growth, involves
a tradability measure. We claim that real exchange rate accelerates the economic growth at
least partially through its trade with the rest of the world: with a more competitive currency,
country trade more with the other countries; given the assumption that currency underval-
uation effect operates more efficient for the tradable-intensive product, real exchange rate
depreciation will actually update the national economic component structure, and improve

the national development as a whole.

Specifically, we propose the following specification so as to authenticate the tradability

effect:

SecGrowthg; = a+BInSecLevelgy_1+0InUN DViy+~11,oxInUN DVi+ fo+ fi+ [+

(3.11)
where the /;,, index actually captures our “tradability” idea. The larger the index, the more
tradable it reflects for the products of particular sectors. Therefore, we in fact expect a

significantly positive coefficient y in this specification.

And it’s worth noting that the tradability index [;., here in our specification is invari-
able across countries and time periods. By pursuing this approach, we actually assume the
tradability is a natural property which is independent of particular country’s trade activity.
We prefer this setting because when 1, is calculated from the whole collective sample set,
it generally rules out the traditional endogenous problem, which, otherwise, may leave our

specification under unnecessary suspicion.
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4 Data

Data for the empirical investigation generally comes from the Penn World Tables (PWT
6.2 and 6.3), the World Development Indicator (WDI), the Organisation for Economic Co-
operation and Development Statistics (OECD.Stat) and the Quality of Government Datasets
(QOG)@]. The combined data set consists of a maximum of 184 countries and involves a
time frame from 1960 to 2008.

4.1 Primary Variables

National data comes from PWT 6.2 and 6.3, containing nominal exchange rate (Xrat),
purchasing power parity (PPP), and real gross domestic product per capita (rgdpch: constant

price, chain series). The time frame covers from 1950 to 2008.

Shares of GDP data are collected from WDI database, covering period from 1960 to
2004. As we mentioned earlier, this part of data can be divided into three categories. Ob-
servations in the productive category, namely, value added data (% of GDP) for agriculture
(agri), industry (indu), manufacture (manu), and service (serv) are reported. Specifically,
according to the data collection in WDI, manufacture is actually a subsector of industry.
And the sum of agriculture share, industry share and service share come out to be unit.
From the international trade perspective, imports of goods and services as percent of GDP
(impo) and exports of goods and services as percent of GDP (expo) are collected as well as
the total trade share as sum of both import and export shares. When it comes to the national
income allocation, the total GDP is divided into two parts as final consumption expenditure
(fcsp) share and gross domestic savings (dsav) share. More detailed division for consump-
tion contains household final consumption expenditure (hcsp) and general government final

consumption expenditure (gcsp).

4.2 Control Variables

Control variables adopted in this paper include openness to trade (Open), government
consumption (Govcsp), terms of trade index (ToT, good and service, Yr1995=100), real
interest rate (rir), consumer price inflation (inflation), average schooling year aged 15 and

over (Edu: 5-year frequency), “Rule of Law” measuring the extent to which agents have

@ The institute was established in 2004 by Soren Holmberg and Bo Rothstein at the Department of Political
Science at Goteborg University, and aims at conducting and promoting research on the causes, consequences
and nature of good governance or the quality of government.
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confidence in and abide by the rules of society (RoL) and “Control of Corruption” measuring
perceptions of corruption. All these data come from QoG database, which are compiled by

researchers at the Quality of Government (QoG) Institute, based on various existent datasets.

4.3 ISIC Sectoral Data

As mentioned above, we intend to demonstrate the assumption that undervaluation ben-
efits more to the sectors whose products are more tradable in the international market. To
this end, we need to quantify the property of international trade ability for products from

different sectors.

Since it’s difficult to collect detailed sectoral output data for a large sample of countries,
and it’s even more difficult to match the output data classification with the sectoral trade data
category, in this part of empirical study, we base on OECD.Stat database. Well organized
in the Structural Analysis (STAN) dataset, sectoral imports, exports and output sequences
according to the International Standard Industrial Classification (ISIC) are reported for 30
OECD countries. And the time period covers from 2000 to 2007.

In this paper, we divide sectoral export volume by the corresponding output volume so
as to calculate the tradability index (/;.,1). For the purpose of robust test, we also replace
the export volume by the average of import and export volume and calculate an alternative
tradability index (/;.42). It’s worth noting that we calculate the tradability indices as the
ratio of total 8-year sectoral export (resp. trade) volume over the total 8-year sectoral output

quantity for all the OECD countries as a whole.

Considering the fact that OECD shares 72% of world gross national income (GNI), and
that OECD accounts for 61% share of world trade, we think it’s well-founded to capture the
product trade intensity based on its economic activity. And also, by calculating tradability
indices the way we propose, we actually assume that product trade intensity is an natural

property, which does not vary across countries and time periods.
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S Empirical Results

5.1 Undervaluation and Sectoral Growth

5.1.1 Basic Evidence

We start with documenting the sectoral growth effect of the real exchange rate depre-
ciation. In Table 1 we report the undervaluation effect based on equation(5). Column
(1) reports the undervaluation effect on the country-level economic growth. Columns (2)
through (4) include the sectors categorized by value added activities. Columns (5) through
(7) contains the trade activities. And columns (8) and (9) include the economic classification

from the income allocation perspective.

For the national economy as a whole, according to our finding, 50 percent of currency
undervaluation, which corresponds roughly to one standard deviation in [nU N DV, is asso-
ciated with a significant contemporaneous growth boost of 1 percentage point per annum.
As for all the economic divisions, depreciation accelerates the sectoral growth significantly.
In the value added category, depreciation effect varies from about 1.4 percent for service
sector to 3.2 percent for industry sector, based on our sample. As for the trade category, un-
dervaluation manifests a huge impact as large as 6 percent increase in growth rate. When it
comes to the income allocation category, savings increase to the largest extent 7 percentage

points with final consumption increase around 1 percent.

It’s interesting and a little bit counter-intuitive that currency depreciation can even ben-

efits the growth of consumption and import. We will further discuss it later.

5.1.2 Further Evidence

Sample periods division = We first divide the whole sample data set into three groups, and
again do the regression as specified in equation(5) on each of the sub-samples. Following
the basic evidence in Table 1, we report the sub-sample evidence. It turns out that the real
exchange depreciation benefits the economy no matter before or after the collapse of Bretton
Wood system. And the intensity of this undervaluation effect seems quite stable especially
when we compare the last two sample periods, in both of which about 20 years observations

are considered.
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Nonlinearity Property = With respect to the divergent currency misalignment effect prob-
lem, our findings as presented in Table 2 indeed shed some light. According to the re-
sult, among productive sectors such as industry and service, undervaluation efficacy weaken
when the exchange rate falls in the real depreciation range. In other words, overvaluation
hurts industrial and service growth to a larger extent than that undervaluation can facilitate

the growth.

Nevertheless, as for the international trade category, things are exactly reverse. When
currency is depreciated, a further depreciation would accelerate growth rate of trade to a

larger extent relative to the case when currency is originally overvalued.

Even through we indeed find out some nonlinearity relationship, it is still worth pointing
out that the undervaluation effect we clarify from the basic specification is robust, consider-
ing the sum of the undervaluation efficacy as 0 + Dy is always significantly positive across

all the considered sectors.

Time frequence  We now turn to consider the undervaluation effect in a long term frame-
work. Table 3 reports the long-term undervaluation effect on economic growth. It turns out
that, except for the final consumption part, where there exists no long-term effect any more,
the currency depreciation contribution to economic growth holds true in the long run for all

the remaining economic activities, but with a relative weakened impact.

Omitted variables Here we show that the effects we find and attribute to corruption are
indeed independent of effects of other variables that correlated with currency valuation as
well as sectoral economic size. Table 4 reports the robustness test for additional covariates
for the national economy and all the productive sectors. We pay more attention to these
sectors because from this perspective we would capture more on the value added side of an

economy, which is actually the engine of national development.

Among all the controls we include in the specification, government consumption and
openness turns to be significantly positive related with the development of all the economic
sectors. It confirms, at least to some extent, the conventional assumption that government
spending and openness to international trade are helpful to the economic growth. Human
capital captured by average schooling years comes out facilitating the national economy
as well as the manufacture and service sectors significantly. This is in line with the com-
mon sense that higher educated labor force would contribute more effectively to the labor-

intensive sectors. And inflation generally hurts the economy.

According to our findings, for the national development and the growth of industry
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and agriculture sectors currency undervaluation actually holds its own mechanism through
which economic activities are affected and this mechanism is indeed independent of other
variables. However, for the service sector, whose products are conventional thought non-
tradable intensive, the domestic price indices, like interest and inflation then would play a

more important role and weaken the currency depreciation effect.

Measurement error  As for the alternative measure of real exchange rate depreciation,
the first part of Table 5 reports the regression of the real exchange rate on the economic
fundamentals. It turns out that all the five fundamentals are significantly related with the

real exchange rate and have the expected signs as described before.

As shown in the middle part of Table 5, currency undervaluation effect is robust to the
alternative measurement of the real exchange rate depreciation. Apart from the final con-

sumption activity, all the other sectors benefit significantly from the currency depreciation.

Also included at the bottom of Table 5, we report the correlation between (nUN DV
and InUNDV?2. It demonstrates that both indices are actually quite consistent with the

measurement of the real exchange rate depreciation.

Reverse Causality  Then, we come to check the causal relationship between the devel-
opment of economic activity and the real exchange rate depreciation. We instrument the
undervaluation level using a one-year lag of InU N DV and Table 6 reports the result from

the IV estimation.

Column (1) presents the first stage regression, where InU N DV is regressed on its one
year lag. Unsurprisingly, lagged undervaluation level comes out very significant and with a
coefficient close to 1. Yet, the coefficient is significantly lower than 1, implying that there
is variation in undervaluation that remains unexplained by lagged terms. Results from the
IV in columns (2) through (5) confirm our baseline results for the whole economy and those
productive sectors, with all the undervaluation coefficients significantly positive. Therefore,
when we rule out simultaneous reverse causality, undervaluation still accelerates production

growth.

However, when we pay more attention to contrast this reverse causality test results with
the basic specification results as shown in Part I Table 1, we find that both the magnitudes
and significance of the undervaluation efficacy are decreased considerably. This is actu-
ally quite understandable. Because when we instrument the undervaluation index using its
lagged term, we actually rule out the unexplained depreciation, and this unexpected currency

undervaluation is likely to fuel the economic growth also.
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Situation is similar for final consumption and gross domestic savings. Columns (9)
and (10) actually demonstrate that undervaluation benefits not only savings but also final

consumption, even when we rule out the possibility of simultaneous reverse causality.

The really confusing results come from column(6) and (7), where depreciation has no
impact on international trade volume and export size. These results are obviously in con-
tradiction with all the previous empirical evidence, which confirms the traditional intuition

that undervaluation facilitates the trade, especially for export.

Here, we provide a possible explanation. We can see that the undervaluation is actually
highly predicted by its previous level, given a high R square. And because international
trade sectors are very sensitive to the exchange rate fluctuation, the predictable depreciation
may actually be expected by the trade sectors and companies could may already digested
the effect of the predicted currency undervaluation. And only the unexpected part of under-

valuation can bring about instantaneous boost.

Income Effect Two problems should be solved under this income effect consideration.
On the one hand, we check whether the undervaluation effect is robust to the national devel-
opment level. That is, we want to make sure that there exist undervaluation effect no matter
what development status a country has reached. On the other hand, we intend to measure

the extend to which the income level will impact the undervaluation efficacy.

For answering the first problem, we separate our sample into two categories as develop-
ing group versus developed group. The same basic specification equation(5) is estimated
again while dummy variables for the development level are also added. The empirical results

are shown in the first two parts of Table 7.

For the developing countries, based on our findings, undervaluation effect are all signif-
icant. While at the same time, for the developed countries, although national economy and
industry, agriculture, gross domestic savings as well as all the traded related activities retain
the benefit from undervaluation, depreciated exchange rate actually hurts service sector, and

loses its impact on final consumption sector.

According to this comparison, the manifestation of undervaluation seems to depend, at
least to some extent, on the national current status of income level. Therefore we turn to the
second problem. We are now even concerned with the income effect on the extent to which
undervaluation can accelerate the economic growth. The third part of Table 7 reports the
income effect specified as in equation(10). Generally speaking, national income advantage

indeed weaken the undervaluation contribution to the economic growth.
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Specifically, among the productive sectors, except for the service sector, where higher
income level would significantly and sizeably weaken and even reverse the undervaluation
effect, all the other sectors seems to take the advantage of exchange rate depreciation un-
affected by their national income level. As for the international trade and consumption
activities, the income level effect seems negligible. And for the income allocation category,
the force of undervaluation effect suffers a lot from the increase of income level. While
depreciated currency benefits the domestic savings independent of the national development

level.

Convincingly, when we combine our conclusions for the first and second problems, our
finding looks quite consistent. In specific, given that income effect is negligible for sectors
like agriculture, industry, savings as well as all the trade categories, there exists no sig-
nificant difference when we compare the undervaluation efficacy between two sub-sample
results. And considering the fact that income effect has a significant and sizable force for the
manifestation of undervaluation effect as for service and consumption growth, we think it’s
reasonable that the currency depreciation may hurts the growth of service sector or leaves

the consumption department unaffected, as for the developed countries.

5.2 Undervaluation and Component Change

So far, we’ve done with the sectoral undervaluation effect. We now turn to compare the

undervaluation efficacy across sectors, and look for component change evidence.

Specifically, from the previous empirical results confirming the undervaluation effect
on the size of sectoral activities, we can find that exchange rate depreciation benefits some
sectors more and with higher robustness relative to other sectors. In this part, we turn to con-
struct the evidence that currency undervaluation indeed impacts tradable-intensive sectors
more compared with nontradable-intensive sectors, and that weak exchange rate encourages

economic component reform so as to enhance the national productivity.

5.2.1 Comparative Advantage and Component Change

First of all, it’s of interest to check our assumption that tradability of production actually
plays an important role for the undervaluation to manifest its impact, columns (1) through
(3) of Table 8 report out comparison within those productive sectors. According to the con-
ventional opinion, service sector is relative nontradable-intensive compared with industry,

manufacture, and, maybe, agriculture sector. According to our findings, it comes out that
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industry and manufacture indeed take a comparative advantage from undervaluation relative

to service sector, while agriculture sector does not.

Also at the same time, we are concern with the common sense that weak currency en-
courages export and consume more domestic products. To that end, columns (4) and (5)
looks deep into the international trade structure. Based on the specification equation(12),
the empirical results actually confirm that export growth faster than import from the under-

valuation, providing a persuasive support to the competitive currency theory.

Given the evidence that some sectors growth faster than the others when currency is
depreciated, we expect various components of the national economy may go through a sig-
nificant change when undervaluation occurs. Therefore, we regress the component share

change of each sector on the undervaluation separately.

Our empirical evidence is based on specification equation(13). And the result as re-
ported in Table 9 is affirmative. In the first part, columns (A1) through (A3) report the com-
ponent ratio change of national economy, from the value added perspective, stimulated by
the real exchange rate depreciation: industry sector expands roughly 2.1 percentage points
relative to its original share, corresponding to one unit standard deviation of (nUN DV,
while service sector is squeezed by about 0.5 percent as to its original share. Agriculture

share is not significantly affected by the currency undervaluation.

Columns (A4) through (A6) actually confirm that international trade volume, no mat-
ter for the export or import, increase enormously relative to the growth of gross domestic
product from the currency undervaluation. And from the income allocation perspective,
columns (A7) and (A8) in fact verify our assumption that weakened currency urge people

saving more for investment.

Similar to what we’ve done in the previous subsector, we divide our sample to two
groups as developing-county sample and developed-country sample. And the empirical re-
sults are reported in Part II and Part III of Table 9. As for the value added category and
international trade category, empirical results are generally the same as the whole sample
results. Only the service department in the developing countries seems insensitive to the
exchange rate depreciation. It’s the case possibly due to the fact that service sectors in
developing countries focus more on the local affairs like renting business, health care and
education, while globalized economic activities like financial intermediation and interna-
tional transportation play a major role in service sectors in developed countries. The former

is obviously less sensitive to the exchange rate adjustment.
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It’s interesting to compare the undervaluation effect on income allocation between de-
veloping countries and developed countries. Columns (I7) and (I8) say that undervaluation
encourages saving larger ratio of income to investment in the developing countries, while
column (D7) and (DS8) actually claims that the same effect may not be so significant for
developed countries. Chances are undervaluation is indeed an effective policy tool in the
developing countries that people are guided to save more when their purchasing power are
weakened. And then, the business world would benefit from the abundant capital from sav-

ings.

5.2.2 Component Reform and Spillover Effect

Since we’ve demonstrated that currency depreciation would facilitate some sectors more
than the others and hence lead to economic component change, we now turn to check
whether this undervaluation facilitated component reform trend is good for the national

productivity growth.

Table 10 presents the empirical results. Columns (1) through (6) in the first part actually
say that the increase of the relative size of industry over service , saving over consumption,
trade over national income, which are all the response corresponding to the currency depre-
ciation, are all good for productivity growth. And moreover, the expansion of industry and

savings are also favorable factors.

The second part of Table 10 reports the regression results when we instrument the cor-
responding component change with our (nU N DV measurement. And the result is further

confirmative.

Therefore, our findings actually support our assumption that the undervaluation stimu-

lated economic component reform enhances national productivity.

Finally in the subsection, we check our concerns with the spillover effect according to
empirical result shown in Table 11. We first include the national growth rate as an additional
control to see if InUN DV is still significant in its explanative power. According to the re-
sults in columns (1) through (8), only the undervaluation effect on consumption growth
comes out to be suspicious. It seems more persuasive to claim that the consumption is
actually impelled by the national economic growth. More specifically, undervaluation stim-
ulates the growth of some economic sectors, which in turn drive the growth of the whole
economy. As a result, the wealth effect works and the consumption benefits indirectly from

the undervaluation effect.
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Among the productive sectors, we add in sectoral growth rate control to the basic specifi-
cation for discriminating the spillover effect. As reported in Part II of Table 11, even through
there indeed exists significant and sizeable positive cross-sector correlation, weak exchange
rate still remains to be an important accelerator for the development of each productive

sector.

5.3 Undervaluation and tradability

We turn to find a more direct evidence to demonstrate that undervaluation effect is
stronger in sectors in which goods are more tradable in the international trade market. To
that end, We construct two measures of tradability indies as ratio of export over output (/;,41)
and total trade over output (/;..2). We capture the tradability effect based on the specification

equation(15). The empirical results are shown in Table 12.

Columns (1) and (2) present the results for the basic specification. columns (3) through
(6) report estimate alleviating our concern with omitted variables. And columns (7) through
(9) pursue the robust test for reverse causality. All the coefficients for the interacted term
are significant positive, which means the tradability indeed plays an unnegligible role for

undervaluation to affect economic growth.
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6 Policy Discussion

The point of this paper so far has been that real exchange rate depreciation favors eco-
nomic growth through an economic component change mechanism which tends to enhance
the national productivity as a whole. There is actually a hypothesis that the real exchange
rate is a policy variable and can be carried out effectively by the policy maker. We are in need
of this critical hypothesis if we want to go further to suggest that countries should sustain
a depreciated real exchange rate so as to take an advantage of the documented relationship

between undervaluation and economic growth.

Unfortunately, strictly speaking, this hypothesis is not true as the real exchange rate is a
relative price and is determined in general equilibrium along with all other relative prices.
Even through governments have a variety of instruments at their disposal to influence the
level of the real exchange rate, and the evidence is that they use them. The problem is
maintaining a more depreciated real exchange rate requires higher saving via fiscal policy
(a large structural surplus), incomes policy (redistribution of income to high saves through
real wage compression), saving policy (compulsory saving schemes and pension reform),
capital-account management (taxation of capital account inflows, liberalization of capital
outflows), or currency intervention (building up foreign exchange reserves). To the best of
our knowledge, there are at least two aspects of difficulties for countries to implement those

policy so as to sustain a real exchange rate undervaluation.
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7 Conclusions

In this paper we have investigated the relationship between currency undervaluation and
the economic growth from a sectoral and component perspective. We actually discovered
some empirical evidence that shed light on the mechanism through which real exchange rate
depreciation facilitates the economic growth. To the best of our knowledge, this is the first
empirical study where undervaluation effect on GDP components is analyzed separately.
And it is also the first attempt to testify some of the theoretical explanation about how

undervaluation may impact economic growth.

Our empirical conclusion actually consists of three aspects. Firstly, we proposed a
sector-by-sector approach to confirm the prevailing argument that real exchange rate un-
dervaluation benefits economic growth. These results are robust to controlling for omitted
variables, alternative sampling frequency and undervaluation measurement, to separating
the sample into currency undervaluation and overvaluation subgroups, and to instrumenting
exchange rate undervaluation to alleviate concerns of reverse causality. More importantly,
we also demonstrate that undervaluation effect works in every historical period, no matter
before or after the collapse of the Breton Wood system; that currency depreciation boosts
economic development both for the developing countries and the developed countries, even
through for some economic sectors the undervaluation efficacy decreases or even reverses

as the national income increases.

Secondly, our results based on the component share of GDP show that industry sector,
gross domestic savings and trade department including both the exports and the imports ex-
pand distinctly as the currency undervaluation increases. While, at the same time, scales of
service sector and final consumption in percentage of GDP decrease significantly. A more
detailed comparison within the value added sectors and trade department reveals that in-
dustry (including manufacture) sector indeed takes a comparative advantage from currency
undervaluation relative to service sector, and that the exports actually expand its compo-
nent share of international trade at the expense of squeezed import share. More importantly,
we further demonstrate that the undervaluation stimulated component change enhances the
national productivity. And that although primary results indeed present a significantly pos-
itive relationship between undervaluation and sectoral growth, spillover effect in fact plays
an important role here, which suggests that depreciation does not facilitate all the sectors

directly and simultaneously - the development of service department and the final consump-
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tion growth actually benefit from the undervaluation stimulated industrial growth and na-

tional productivity improvement instead of the undervaluation itself.

Thirdly, our detailed investigation within manufacture sector confirms that sub-sectors in
which products are more tradable in the international trade market are at a comparative ad-
vantage to benefit from currency undervaluation. This result contributes to the understand-
ing of the fact that real exchange rate depreciation manifests different impact on different

sectors.

In a broader perspective, study on the undervaluation effect on economic growth is far
from the end. Several aspects can be extended based on our primary research work. Firstly,
we adopt Rodrik (2008)"*4! Balassa-Samuelson effect based undervaluation measure in our
study. In order to justify this measurement, we need sectoral productivity data to double
check if Balassa-Samuelson effect is included into our consideration is a proper specifi-
cation. Secondly, we use OECD countries and sub-sectors within manufactory sample to
testify our assumption that sectors producing more tradable goods benefit more form cur-
rency undervaluation. If there exists a more comprehensive sample, a further test on the
assumption is meaningful. Thirdly, even granting the undervaluation effect on economic
development, it’s by no means equal to say that countries can actually sustain a currency

depreciation as a persistent policy tool for stimulating its development.
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8 Appendix: Figures

Figure 1: GDP Component Shares

GDP Cpts for Productive Sectors (All) GDP Cpts according to Allocations (All)

GDP Cpts for Productive Sectors (Developing) GDP Cpts according to Allocation (Developing)

GDP Cpts for Productive Sectors [Developed) GDP Cpts according to Allocation (Developed)

Note: GDP component shares for all sample, developing (-ing) country sample and devel-
oped (-ed) country sample.
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Figure 2: Measure of Undervaluation

[ Tajikistan | Uzbekistan
| Moldova | — Belarus
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[ — Turkmenistan | — Moldova
| Vietnam | — Burundi
| — Bulgaria | — SriLanka
| — Swaziland | — Nepal
[ — Georgia [ — India
[ — Haiti | — Mauritius
— Nepal | — Russia
| — India | — Mozambique
[ — Iran | — Paraguay
| — Sri Lanka | — Vietnam
= Zimbabwe i Bangladesh
 — Mauritius  — Egypt
 — Bangladesh | — Indonesia
— Mozambique | — Ethiopia
| — Kenya | — Rwanda
— Albania | — China
|— Guinea |— Azerbaijan
j— Egypt | — Pakistan
j— Somalia |— Philippines
| Romania |— Nicaragua
j— Czech Republic — Argentina
j— Indonesia — Iran
| Nicaragua | Malawi
j— Pakistan |— Bulgaria
j— China j— Turkmenistan
| Paraguay | Thailand
| Ethiopia j— Malaysia
j— Philippines j— Tunisia
j— Tunisia j— Colombia
i Slovak Republic | Ghana
E— Iceland — Sweden
E— Sweden —_— Finland
L Serbia E— Denmark
L Bermuda = Iceland
J Syria J Ireland
L Denmark [— Norway
e Switzerland e Japan
3l Japan ] Congo, Rep
= Afghanistan = Switzerland
Yemen R Bermuda
-1.6 038 0 038 16 24 Year=1993 0.8 0 08 16 Year=2003

Note: Positive value demonstrates a currency depreciation, while negative corresponds
to overvaluation. Only the top 30 depreciated and the top 10 overvalued currencies are

reported.
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Figure 3: Alternative Tradability Measures

Note: ISIC 2-Digit Code Explanation

15 - Food products and beverages 16 - Tobacco products

17 - Textiles 18 - Wearing apparel; Dressing and dyeing of fur
19 - Tanning and dressing of leather; Luggage, handbags, saddlery, harness and footwear

20 - Products of wood and cork, except furniture; Articles of straw and plaiting materials

21 - Paper and paper products

22 - Publishing, printing and reproduction of recorded media

23 - Coke, refined petroleum products and nuclear fuel

24 - Chemicals and chemical products 25 - Rubber and plastics products

26 - Other non-metallic mineral products 27 - Basic metals

28 - Fabricated metal products, except machinery and equipment

29 - Machinery and equipment n.e.c. 30 - Office, accounting and computing machinery
31 - Electrical machinery and apparatus n.e.c.

32 - Radio, television and communication equipment and apparatus

33 - Medical, precision and optical instruments, watches and clocks

34 - Motor vehicles, trailers and semi-trailers 35 - Other transport equipment
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9 Appendix: Tables

Table: 1 Growth effect of Undervaluation (Annual.)

Part.I rgdpch agri indu serv trad expo impo fesp dsav
All Sample ) &) 3) “ ) Q) ) ® &)
Pre Level -038##E L 1T0%EE L Q92%*F L 073FEE - JOGFRE 127w L3RR Q5EE L 3 3w
(.003) (.008) (.005) (.005) (.006) (.006) (.006) (.006) (.010)
InUNDV 021%%% - 054%F*  063*F*k  028***  JQ9FFF  126%*F*F  102%FF  Q17FEE 010F**
(.003) (.008) (.007) (.006) (.007) (.010) (.008) (.005) (.026)
Observations 7047 4701 4687 4685 5428 5428 5428 5237 4671
R-squared 0.12 0.14 0.16 0.12 0.17 0.16 0.15 0.12 0.20
Part.II rgdpch agri indu serv trad expo impo fesp dsav
Bef.1972 ) &) 3 @ &) 6) ) (®) &)
Pre Level S 130%EE 40D KRR L 4QOFHE - 323%EER L 3OGFRE 30D HEE L 4Ok 4] RkEE 50Dk
(.013) (.046) (.033) (.033) (.027) (.028) (.027) (.031) (.033)
InUNDV L0337k .103* 200%FF Q7R 248%EE DRFEE PPFwEE [Q2HHE .016
(.008) (.056) (.050) (.053) (.045) (.051) (.052) (.031) (.130)
Observations 1766 479 463 463 879 879 879 760 711
R-squared 0.19 0.27 0.43 0.39 0.33 0.32 0.35 0.31 0.46
Part.ITI rgdpch agri indu serv trad expo impo fesp dsav
1972~1991 ) &) 3) “ ) Q) ) (® &)
Pre Level -076%%%  _268%FE L 160%*F - 136FFE - 19QFkE  _DOQFFE - 24Q%HEk  _ DORHEE 457w
(.007) (.015) (.010) (.012) (.011) (.011) (.013) (.012) (.019)
InUNDV 034%*%  049%F*  1Q0*** .017* A74%%% 0 205%Fx  ]59%FE 026%*F  ]35%**
(.005) (.012) (.012) (.009) (.012) (.016) (.014) (.008) (.047)
Observations 3060 2245 2238 2237 2488 2488 2488 2475 2205
R-squared 0.21 0.21 0.25 0.19 0.29 0.27 0.26 0.22 0.27
Part.IV rgdpch agri indu serv trad expo impo fesp dsav
Aft.1991 ) &) 3 “ *) 6) ) ® ®
Pre Level S 186%HE L 33TREE U DROFHE L D8SHAEE L BBEHEEE L F4QwEE L BOOFEE - 304FFF L 562%*F
(.012) (.017) (.014) (.015) (.015) (.016) (.016) (.016) (.022)
InUNDV 0345%% - Q47F*x  (092%H* .024%* J00HHE 202k 168*FF  020%HEF ]88
(.008) (.017) (.016) (.013) (.017) (.023) (.017) (.010) (.052)
Observations 2221 1977 1986 1985 2061 2061 2061 2002 1755
R-squared 0.24 0.24 0.28 0.26 0.30 0.27 0.30 0.26 0.34

Note: Standard errors are in parentheses, with *, ** and *** denoting significance at the 10%, 5% and 1% levels respectively.
The same rule applies for all tables in this paper without specific explanation.

Part I reports our basic evidence of the undervaluation effect, which argues that real exchange rate depreciation benefit eco-
nomic growth. The following three parts again support the statement and testify the undervaluation effect under various phases

of time period.
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Table: 2 Robustness Test: Nonlinearity Property Test (Annual.)

Part.I rgdpch agri indu serv trad expo impo fesp dsav
All Sample ) ) 3 “) (5) (6) (N (®) &)
Pre Level S037FFE L 169%FF - Q2% Kk L (073K E L JO8FEE ]2k 3Rk Q3T B4k
(.003) (.008) (.005) (.005) (.006) (.006) (.006) (.006) (.010)
InUNDV .024%** .063#** 078%** .038%** 078%** .080%#** .079%** .024%** .064%*
(.004) (.011) (.011) (.010) (.011) (.014) (.012) (.007) (.039)
Dy x InUNDV -.007 -.019 -.033%* -.025% 072%%% 106%** .052%* -.015 .079
(.007) (.019) (.018) (.015) (.019) (.024) (.021) (.012) (.065)
Observations 7047 4701 4687 4685 5428 5428 5428 5237 4671
R-squared 0.12 0.14 0.16 0.12 0.17 0.16 0.15 0.12 0.20

Note: General speaking, according to the results, there exists significant nonlinearity property related to currency undervalua-

tion and overvaluation for several sectors. As for valuated categories, undervaluation efficacy weaken when currency falls in

depreciated status. While for the international trade categories, things are exactly reverse.

Table: 3 Robust Test: Long Term Effect (Ave.)

rgdpch agri indu serv trad expo impo fesp dsav
Countries (€)) ?2) 3) (€))] 5) 6) (@) 8) )
InPRV -.030%#% - 88HHE - Qp3FHE L O41%kE - Q48%HE L (056 FE - 54k 045k ] ]

(.003) (.007) (.005) (.005) (.004) (.004) (.005) (.004) (.006)
InUNDV L0175k L0375k L0453 015 L0593k L0703 L0571 .008** .038%*

(.003) (.006) (.007) (.005) (.006) (.007) (.006) (.004) (.017)
Observations 1303 857 854 854 992 992 992 957 858
R-squared 0.44 0.43 0.55 0.48 0.49 0.48 0.46 0.46 0.48

Note: Pursuing the same basic specification based on a 5-year average data frequency, we find the undervaluation effect holds

true in the long run.
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Table: 5 Robust Test: Measurement Error (Ave.)

Part.I rgdpch Govesp ToT Inflation Open R-squared.
B Coeff. 2867 ** 679k 1385k 133k - 492 % 0.88
(T — stat.) (4.34) (2.66) (3.48) (3.93) (-6.99) -
Part.II rgdpch agri indu manu serv trad
@ &) 3 G (5 (6)
Pre Level -.826%** -.694% % -.598%** =514 =588 =TT
(-48.7) (-16.0) (-17.6) (-12.0) (-16.4) (-32.2)
InUNDV2 12 L2197k 3145k 2] 2%k -.004 287w
(2.66) (3.91) (4.62) (2.48) (-0.07) (3.81)
Num. of obs. 586 446 444 360 444 567
R-squared 0.86 0.59 0.68 0.57 0.71 0.77
expo impo gcsp hesp gsav dsav
(N (8) 9) (10) (11) (12)
Pre Level -.780 =T8T =778 - 742%%* -.810%** -.839%**
(-32.1) (-30.9) (-34.2) (-31.8) (-15.3) (-27.0)
InUNDV2 A14E 185%* .050 .053 .396%* 307%#*
(4.93) (2.42) (0.73) (1.22) (2.40) (2.51)
Num. of obs. 567 567 570 540 375 509
R-squared 0.76 0.76 0.78 0.77 0.60 0.71

Part.III Regression of InUNDV on InUNDV2

Coeff. (T-stat.) .910%**(27.2) Numm. of Obs. 593 R-squared 0.88

Note: Adopting the behavior equilibrium exchange rate approach to remeasure the currency undervaluation, according
to Part.I, real exchange rate are closely related to the fundamental economic variables.

Currency depreciation effect as shown in Part.II is robust to the alternative measure of undervaluation.

Further check of the consistency of our alternative measurement of depreciation, Part.III actually confirms the close

positive correlation between the two measures.
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Table: 6 Robustness test: Reverse Causality (Annual.)

1.st stage IV Estimation
InUNDV  rgdpch agri indu serv trad expo impo fcsp dsav
) @) 3) “ (5) (6) ) ® &) (10)
Pre Level -.049%F% - 166%F* - 102%¥* - 106*** - 168*** - 168*** -216%*F* - 14T7Fk* 34 FF*
(.004) (.008)  (.006)  (.006)  (.007)  (.007) (.007) (.007) (.011)
L.InUNDV 918***
(221)
Pred.InUNDV .008** 038***  015*%  .017** .002 .003 .015* .009* 099
(.003) (.009)  (.008)  (.007)  (.008) (.011) (.009) (.005) (.030)
Govesp 8.86%**  3.05 11.3%%  40.4%**  183*¥*  ]]1.9%* 33 4%%%  36,6%%* 66.7%%%*
(1.69) (4.51) (4.62) (3.88) (4.01) (5.33) (4.36) (2.75) (14.2)
Open 268FF* _ e25%FF  BISkHE  FISEHE FJO¥*E 3. 05%FF 3 .e2%FF  5]8F*k* 1.93%*%*
(.050) (121)  (121)  (.096)  (.134)  (.176) (.145) (.076) (.450)
Observations 7047 6623 4504 4481 4479 5200 5200 5200 5015 4458
R-squared 0.87 0.12 0.14 0.15 0.14 0.22 0.18 0.23 0.16 0.21

Note: In order to alleviate the concern of reverse causality, we instrument the {nU N DV using its 1-year lag value. It turns
out that InUN DV is quite predictable from its previous level. Undervaluation effect is robust to the reverse causality test,

except for the trade and export sectors. It’s the same case even if we drop the control of Open.
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Table: 7 Robustness Test: Income Effect (Annual.)

Part.I rgdpch agri indu serv trad expo impo fesp dsav
)] (2) (3) “) (5 (6) (7 (3) )
Developing Countries
Pre Level S203%%% 236k L [76%HEE L O1FFE STk AT L DR D Jkkk - 43T
(.007) (.011) (.009) (.009) (.010) (.010) (.010) (.010) (.016)
InUNDV L0325 052 075%** .034%** 1471%%* 1627%%* 3] 033 %% .109%**
(.003) (.010) (.010) (.008) (.010) (.013) (.011) (.005) (.037)
Observations 4684 3078 3061 3057 3468 3468 3468 3371 2825
R-squared 0.26 0.19 0.21 0.18 0.23 0.23 0.21 0.26 0.27
Part. I1 rgdpch agri indu serv trad expo impo fesp dsav
&) ) (3 “ () (©) Q) ) &)
Developed Countries
Pre Level S J08FEE [T L 333k U Z kR U DAQRRE DT Rk L D3SwRE L BT (QRRE - 470%**
(.010) (.015) (.015) (.014) (.013) (.014) (.014) (.015) (.017)
InUNDV 012%%* 055%** 056%FE - 028 kF ] G9** 199 A36%** -.016* L085%H*
(.003) (.020) (.011) (.010) (.012) (.015) (.015) (.010) (.032)
Observations 2363 1623 1626 1628 1960 1960 1960 1866 1846
R-squared 0.78 0.22 0.42 0.41 0.38 0.34 0.29 0.37 0.39
Part.IIT rgdpch agri indu serv trad expo impo fesp dsav
€] (2) (3) “) (5 (6) (7 (3) )
Income effect test
Pre Level S 245wk Ok 84k QR LSk A4 DDk PRk - 428
(.006) (.009) (.007) (.007) (.008) (.008) (.008) (.008) (.012)
InUNDV .034%** .049%** 070%** .045%** 141%%* 157 139 047 .088+**
(.004) (.010) (.010) (.008) (.010) (.013) (.011) (.006) (.036)
ITA -.000 -.001 .001 -.004%** -.000 .000 -.002 -.005%** .002
(.000) (.001) (.001) (.001) (.001) (.001) (.001) (.001) (.004)
Observations 7047 4701 4687 4685 5428 5428 5428 5237 4671
R-squared 0.30 0.17 0.22 0.20 0.24 0.23 0.21 0.27 0.26

Note: Part I and Part IT compare the undervaluation effect in the developing samples (Deve € (0, 8)) with that in the developed
samples (Deve € (8,41)). Development status dummies are also included in the regression. It comes out undervaluation effect is
generally robust to the countries’ income level.

Part III further measures the magnitude of income effect, if significant. According to our finding, undervaluation effect fades away

and even reverses for service and final consumption sectors as income level increases.
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Table: 8 Comparison between Sectors: Refined Sample. Annual.

Comparison with Serv. Share of Trade
indu. manu. agri impo expo
1) (2 3) ) (5)
Pre Level -.058*#%k - 053%kk - O1Q*** -252% %%k DOBHEE
(-18.4) (-15.9) (-4.97) (-29.0) (-31.5)
InUNDV 034%#% - 022%%F (] 9FF* -016%*%  018***
591 (3.22) (3.00) (-4.59) (3.31)
D *InUNDV  .022%**  (]9%*** -.003
(3.70) (2.59) (-0.50)
Observations 7974 7974 7974 5470 5470
R-squared 0.11 0.09 0.06 0.18 0.18

Note: Combine the service data with industry, manufacture and agriculture data,
respectively, and do regression with another sector-specified dimension. The
coefficients of the interaction terms are significantly positive for industry and
manufacture cases, which means those two sectors indeed take a comparative
advantage over service sector from the depreciated currency.

Structural change comparison within trade confirms that undervaluation drives

the structure of trade to a more export-oriented pattern.
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Table: 9 GDP Component Structure: Refined Sample. Annual.

Part.I agri indu serv trad expo impo fesp dsav
(A1) (A2) (A3) (A4) (A5) (A6) (A7) (A3)
All Sample
Pre Level S181FHE BS56FHEE S5 @THREE ]2 8KHFE B16¥EE 530%FF _]3.0%F* -2.61%%*
(0.13) (0.19) (0.18) (0.56) (0.35) (0.24) (0.60) (0.12)
InUNDV .017 BATREE L 403%*  579%*Ek D RHkK D QYA QYA 619+
(0.14) (0.15) (0.17) (0.48) (0.32) (0.25) (0.25) (0.25)
Observations 4712 4712 4712 5470 5470 5470 4644 4644
R? 0.09 0.15 0.14 0.16 0.14 0.17 0.15 0.15
Part.I1 agri indu serv trad expo impo fesp dsav
I1) 12) I3) (14) as) 16) I7) (18)
Developing Countries
Pre Level -3.49%%% 3 02%FF 5.60%FF 123wk B 3wAE A JOREE D] 4k -2.49%%%
(0.25) 0.21) (0.36) (0.67) (0.44) (0.26) (1.01) (0.14)
InUNDV -.147 584#%% -.068 5.63%** Q. 95%¥Ek - PRIHEE QO] HAF 582%
(0.20) (0.18) (0.20) (0.61) 0.41) (0.30) (0.31) (0.32)
Observations 3082 3082 3082 3498 3498 3498 2792 2792
R-squared 0.12 0.14 0.14 0.17 0.16 0.17 0.21 0.17
Part.IIT agri indu serv trad expo impo fesp dsav
(D1) (D2) (D3) (D4) (D5) (D6) (D7) (D8)
Developed Countries
Pre Level S701FEE JBUTEHEE T 28FFE 1B OFFE BRTHEEE 9 1@FkF  _[(.9%F* -4.03%%*
(0.07) (0.57) (0.53) (1.20) (0.62) (0.60) (0.81) (0.30)
InUNDV -.044 1.43%%% ] 44%%% Q] 1FFE 420%Fx 669 %FEF ] 4THEE 1.28%%*
(0.13) (0.37) (0.40) (1.08) (0.69) (0.63) (0.53) (0.53)
Observations 1630 1630 1630 1972 1972 1972 1852 1852
R-squared 0.31 0.27 0.25 0.24 0.18 0.25 0.21 0.21

Note: Part I reports the undervaluation effect on component change based on the whole refined sample. And Part IT
and Part III compare the effect in developing and developed countries, categorized as noted in Table 2. It comes out
currency depreciation indeed increases the component share of industry, encourages larger ratio of income going
into savings, facilitates the international trad growing ahead of the national economy. These conclusions are robust

to the development status.
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Table 10: Structure and Productivity

RgdpchGrowth
Part.] )] (2) (3) “) (5) (6)
InPrev S047HHE 053 %k L O5TkE _ (O50% Kk - Q43%HE - )50k
(.004) (.004) (.004) (.004) (.004) (.004)
In(Indu/Serv)  .016%**
(.004)
In(Dsav/Fesp) 012
(.001)
InTrade L030%**
(.004)
InIndushare 0267 #*
(.005)
InServshare -.009
(.006)
InDsavshare O 1 %*
(.002)
Obs. 4805 4890 5550 4810 4809 4890
R? 0.13 0.16 0.14 0.13 0.13 0.15
RgdpchGrowth
Part.Il avVl)  (av2) (V3  (AV4)  (AV5)  (IV6)
InPrev -046% % - 044k 053k O46%EE - Q46%EE - 044k
(.004) (.004) (.004) (.004) (.004) (.004)
ln([n/dq;Tgerv) .09 ] e
(014)
ln(Dmcsp) 079
(015)
InTrade 089
(014)
InIndushare 133%%x
(.021)
InServshare -.289sk*
(.045)
InDsavshare .102%%%*
(019)
Obs. 4805 4890 5550 4810 4809 4890
R? 0.14 0.15 0.14 0.14 0.14 0.15
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Table: 11 Robustness Test: Spillover Effect (Annual.)

Part.I agri indu serv trad expo impo fesp dsav
) 2 (3) 4 &) (6) Q) (8
Pre Level S A84HE QBT FOBFEE I QETHEEE I Q96%FK D59 FHE 45 - 464%%%
(.008) (.008) (.008) (.008) (.009) (.009) (.009) (.012)
InUNDV 052%%% - 072%**F - 010%  127FFF  146%FF  []]FFE -.003 .087***
(.008) (.007) (.005) (.007) (.009) (.008) (.004) (.024)
Inrgdpch 061##*F - 37***  35kwEk  FIOFER  JORFEE  QTRHEE BADwEE TT2EEE
(.009) (.012) (.010) (.013) (.016) (.013) (.008) (.035)
Observations 4701 4687 4685 5428 5428 5428 5237 4671
R-squared 0.15 0.30 0.31 0.26 0.25 0.22 0.35 0.28
Part.II agri agri indu indu serv serv expo impo
&) (10) amn (12) (13) (14) 15) (16)
Pre Level S 172%EE L QTSEEE - QQ3FEE L I55FEK QT TR L IB3HHE BB R =343 %%
(.008) (.008) (.005) (.007) (.005) (.007) (.008) (.009)
InUNDV 055%#* - 055%**  Q57*F**  Q7SFEF Q17 HE* .002 .083#** .058#*%*
(.008) (.008) (.008) (.007) (.006) (.006) (.009) (.007)
Inindu .002 .085##*
(.006) (.006)
Inserv 023 %% 124%%*
(.007) (.008)
Inagri 021 .032%%%
(.008) (.007)
Inimpo 347
(.010)
Inexpo 240%*
(.007)
Observations 4681 4680 4678 4683 4676 4682 5428 5428
R-squared 0.14 0.14 0.16 0.20 0.12 0.16 0.31 0.31

Note: Controlling the inter-sectoral interaction, we intend to distinguish the spillover effect. According to our

finding in Part I, when we rule out the spillover effect, we actually reveal a significantly negative correlation

between service growth an the undervaluation, and currency depreciation seems not affect the final consumption

in a direct way. Part II. further confirms the conclusion that undervaluation benefits service growth only through

its facilitation on the other departments.
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Table: 12 Tradability Effect with Robust Test (Anu.)

Tradability Eff. Additional Covariates Test Causality Test
Tirar Lira2 Tirar Ist stage 1Vira1 TVira2
Q)] 2 (3) (4) (5) (6) (N (®) )
Pre Level -.006**  -.006** -.002 .002 -.001 -.001 -.006* -.006*
(-2.06) (-2.02) (-0.70)  (0.75)  (-0.45) (-0.23) (-1.79) (-177)
InUNDV 272HEE - QTAHEH 208%H%k - DQBFHE - 18OFEK  DQ5HHE 132%%* 133%*
(5.76)  (5.76) 4.47) (6.04) (2.08)  (5.69) (2.06) (2.06)
InUNDV Lag 91 1HH*
(227)
Itro*InNUNDV  .092%%*  (095%%* JO1##E - 126%FE 129%FE D kHE Jde4xEE 180%H*
(3.000 (241 (5.53) (4.03) (4.01)  (3.65) (4.97) (4.25)
Govcesp 072 472 474
(1.32) (.854) (.856)
Open 189 #* 215%%F 0 2] 5%E*
(2.52) (3.02) (3.01)
Interest -1.01%%*
(-1.93)
Unemployment 1.14
0.47)
CPI -.116
(-1.12)
Edu. -.095
(-1.23)
Num of obs. 3607 3607 1988 3302 3320 3050 4872 2152 2152
R-squared 0.14 0.14 0.17 0.14 0.14 0.13 0.94 0.17 0.16

Note: Two measures of international trade ability indices are included for examining the tradability effect. For brevity of
the table, additional covariates tests for I;,,, are not reported, which are generally the same with those for I;,.q,. Sector
dummies are also in the regression.

In the basic specification, coefficients of the interaction term turn out significantly positive, which confirms the argument
that undervaluation benefits more the sectors in which products are more tradable-intensive.

T L | .
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Table: 13 Data and explanation

Name Explanation Source

rgdpch  PPP converted real GDP per Capita, constant price, chain series Penn World Table
PPP Purchasing power parity Penn World Table
Xrat Nominal exchange rate Penn World Table
agri Agriculture, value added, level% of GDP WDI

indu Industry, value added, level% of GDP WDI

manu Manufacture, value added, level% of GDP WDI

serv Services, etc., value added, level% of GDP WDI

trad International trade of goods and services, level% of GDP WDI

expo Exports of goods and services, level% of GDP WDI

impo Imports of goods and services, level% of GDP WDI

fesp Final consumption, government and household, level% of GDP WDI

dsav Gross domestic savings, level% of GDP WDI

Open Openness to trade as trade over GDP Penn World Table
Govesp  Government consumption, level% of GDP Penn World Table
ToT Terms of trade index, goods and service, Yr1995=100 QoG

rir Real interest rate QoG

Infla Consumer price inflation QoG

Edul5  Average schooling year aged 15 and over QoG

RoL Rule of Law, extent to which agent have confidence in and abide by the rules QoG

CoC Control of corruption QoG

ISIC-2digit sectoral data: import, export, and output OECD

RER Real exchange rate, xrat/ppp Calculated

Tira Index of tradability Calculated

Note: WDI stands for the World Development Indicator, QoG stands for the Quality of Government Datasets,

and OECD stands for the Organisation for Economic Co-operation and Development Statistics.
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