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Abstract

In a departure from the standard literature, we consider micro-level data to
draw inferences about the uncovered real interest rate parity in 18 distinct manufac-
turing industries across 25 countries. The real interest rates are computed based on
trade weights at the industry level. We examine the time series properties of real in-
terest differentials by employing a battery of unit root tests. Using industry-specific
quarterly observations on deposit and inflation rates, we find robust and statistically
significant evidence in support of the uncovered real interest rate parity (UIP) in
every industry we consider across all 25 countries.

Introduction

Fluctuations in the foreign exchange market rely on the interest rate parity
theorem, which relates domestic interest rates and exchange rates. As addressed by
previous studies (Frenkel, 1979; Sachs, 1985; Shafer & Loopesko, 1983), if real
interest rate parity holds across countries, then information from the real interest dif-
ferentials will be helpful in explaining real exchange rate movements. In this paper
we study the validity of the theory of uncovered real interest rate parity (UIP) by
examining the properties of real interest differentials when they are computed from
the consumer price index and imputed trade weights for 18 distinct U.S. manufactur-
ing industries.

According to Wu and Chen (1998), unit root tests can be applied to evaluate
the time series characteristics of real rate of return differentials among industries
and/or countries. If real interest rate differentials are stationary, then they should
have mean-reverting qualities, for the whole sample or at least over long regimes.
In other words, a lack of persistence in fluctuations of these series might be con-
sistent with the implication of real interest rate parity. Thus, an empirical corollary

of the theorem of real interest rate parity would entail answering the question: to
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what degree do real interest rates co-move across countries? If such co-movement
were strong enough — so that by combining different rates across countries all
persistence in the residuals vanished — then this would be consistent with interest
rate parity. Our objective in this paper is to empirically test whether the uncovered
rate parity theorem holds for 18 different industries across 25 countries. We select
the 18 industries that, according to Bahmani-Oskooee, Mirzaie, and Miteza (2007),
constitute the largest trade industries in the US. We feel finding an answer to this
important question would have salient implications for some of the more topical
and vibrant debates in international economics — from the effectiveness of mon-
etary policy in trade fluctuations to whether there is evidence of a global business
cycle. However, to date, empirical evidence in favor of interest rate parity is mixed
at best. Many authors point to indexation and aggregation issues in the indicators
that are typically used to test for interest rate parity as possible culprits for such
lack of evidence (Cumby & Obstfeld, 1984; Mark, 1985). To deal with possible
issues that arise when using aggregate measures, two possible solutions can be
broached: one would be to correct, econometrically, the biases in the aggregate
indices themselves; and the other would be to disaggregate the rates and investigate
the behavior at a micro-level. Given that these biases arise from the aggregation and
indexation process, we feel that opting for the second option renders the criticism
as a non-starter.

Most of the research on international interest rate parity has involved ag-
gregate measures. For example, Mark (1985) employed CPI-based real interest rate
data for six OECD countries to show a general failure to support the real interest
rate parity hypothesis. Dutton (1993) measures real interest rates in terms of trade
to show evidence of parity. Gagnon and Unferth (1995) combine interest rate data
from nine OECD countries. They show that the differentials between the combined
“world” interest rate and that of most countries exhibit little serial correlation with
the notable exception of the U.S.

There has been a multitude of recent interest in macroeconomic studies that
focus on disaggregated data. For example, Boivin and Giannoni (2006) posit that
there may be substantial gains from expanding the information set in the estimation
of general equilibrium macroeconomic models. They show that using a combina-
tion of aggregate and micro-level data may lead to more accurate predictions and
even qualitatively different conclusions about key structural relationships. Boivin,
Gianonni, and Mihov (2009) include both aggregate and sector-specific data into
their model and conclude that disaggregated price data is not as responsive to ag-
gregate macro and monetary shocks and much more responsive to sector-specific
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shocks. This important result could only be uncovered by considering disaggregated
sector-specific data. Balke (2010) posits that disaggregated data can bring additional
explanatory power in identification beyond what is provided by aggregate variables
alone. Often, economic theory has implications for sectoral variables as well as for
aggregate variables.

Discussions of exchange rate movements have often been based on aggre-
gate trade-weighted exchange rates that use weighting schemes applied to trade-
partner exchange rates as functions of all imports and exports of the U.S. economy.
These aggregate exchange rate measures are useful at the macro-economic level.
However, Goldberg (2004)! argues that the focus on national aggregates generally
ignores industry-specific distinctions among trading partners. Thus, the movements
in specific bilateral exchange rates associated with changes in industry competitive
conditions may not be captured appropriately by aggregate trade-weighted indexes.
Consequently, Goldberg constructs industry-specific trade weighted indexes to ex-
plain differences in corporate profits in the U.S. and finds them to be an improve-
ment over the aggregate measures.

While the above referenced papers highlight a wealth of research in the par-
ity issue by considering aggregate data and, more recently, there has been increas-
ing literature that exalts the value of disaggregated data for macroeconomic mod-
els; to our knowledge, there has been little research advanced in the parity issue by
considering disaggregated data. This paper contribution is bridging the two lines
of research. Thus, we follow Goldberg’s methodology in constructing a specific
exchange rate index for 18 different industries. Our strategy, involve constructing
multiple series of trade-weighted industry-specific real exchange rates and investi-
gate whether the uncovered real interest rate parity holds for 18 industries ranging
from the more consumer-oriented, such as furniture and fixtures, to more inter-
mediate and primary levels such as plastics and chemicals. We examine the time
series properties of these industry-level measures of trade-weighted real exchange
rates. To that end, we employ a battery of unit root tests both in the univariate and
multivariate realms. Importantly, we find that for 18 different industries, there is
strong and significant evidence in support of the uncovered rate parity among 25
countries.?

The rest of this paper is organized as follows. “Interest Rate Parity” provides
some motivation and background on the interest rate parity from a theoretical and
empirical standpoint. “Trade-Weighted Measures of Exchange Rates and Inflation”
expounds on the construction of industry-specific trade weighted measures of the
nominal and real interest rates, for a (benchmark) domestic as well as a foreign
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country and describes the empirical strategy. “Data” elaborates on some data issues,
followed by “Results” and “Conclusion” which summarize our findings.

Interest Rate Parity

The theory of real interest rate parity states that the difference between the
domestic and the foreign real interest rates equals the expected depreciation of the
domestic real exchange rate. In all cases, the real interest rate parity relationship
must be satisfied because it is a restatement of the Fisher equation.

Theoretical Predictions And Empirical Evidence

Interest rate parity is, in essence, an arbitrage condition. Given the rate of
return on foreign interest-bearing assets and the domestic interest-bearing assets
with identical risk, investors have two options: one is to enter the market and in-
vest in the foreign currency and subsequently at the end of the investment period
convert the realized earnings into the domestic currency. The second option is not
to enter the market, purchase domestic interest-bearing assets and at the end of
the investment period collect returns yielded by the domestic rate. According to
standard models of finance, under an interest rate parity environment, no arbitrage
opportunities should arise; which implies these two options should yield the same
returns.

While the theorem of real interest rate parity is relatively uncontroversial,
cross-country empirical evidence is mixed. For example, some studies have shown
that trade weights could possibly affect investors’ willingness to put their portfolio
in a market. Cumby and Obstfeld (1984) and Mark (1985) find that the international
interest rate parity relationship does not hold among many countries. They point to
measurement bias in the indicators used to calculate inflation and exchange rates as
a possible explanation. Chinn and Frenkel (1995) find evidence supportive of real
interest rate parity between Japan and Taiwan, the United States and Taiwan, and
the United States and Singapore. Wu and Chen (1998) confirm the real interest rate

parity across nine advanced economies.’

Time Horizons

Choosing an optimal time horizon for the spot exchange, inflation, and de-
posit interest rates to check the validity of uncovered interest rate parity (UIP)
across countries has been a focal point of attention in this literature. Typically,
there is little support for UIP from studies that use data with frequencies less than
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one year (Baillie & Bollerslev, 2000; Bekaert & Hodrick, 1993, 2001; Mark & Wu,
1998). Conversely, many authors have concluded that UIP holds better at longer
horizons* (Cumby & Mishkin, 1987; Fujii & Chinn, 2001; Meredith & Chinn, 1998;
Mishkin, 1984b; Taylor, 1991). In an interesting contribution, Bekaert, Wei, and
Xing (2007) find that the failure of UIP is independent of horizon and, instead, is
currency dependent. In this paper we examine whether the UIP holds over quarterly
data.’

Trade-Weighted Measures of Exchange Rates and Inflation

According to Mishkin (1984a), if the real interest rate parity holds across
countries, then the influence of domestic monetary authority on the real interest rate
should be diminished or limited to the degree to which domestic policy impacts
the world’s interest rates. Our aim in this paper is to test whether interest parity
holds at the industry level. To that end we select 18 distinct industries based on data
availability. We posit that the nominal interest rate for a given industry is not only
a function of the aggregate interest rate but, importantly, a function of how inten-
sively are the goods in that particular industry traded around the world. Thus, using
contemporaneous trade data from several sources,® we construct a trade-weighted,
industry-specific, measure of the foreign nominal interest rates as follows:

EX7 + IMV*
2 (EX] + IM))

i’;’t - ZC * irc] ’ (1)
where i *jt is an index of the annualized nominal trade-weighted foreign interest rate
. I . . . .

for industry ;7 at time 7. EX’* and IM* denote, respectively, the export and import
volumes of industry j to country c at time ¢, and i ¢ is the annual [aggregate] nominal
interest rate in country c at time ¢. Thus, in a two-country (domestic-foreign) model,
we theorize that when the domestic country trades with foreign country ¢ in industry
J» the annual interest rate in country c at time # (i) must be weighted by the volume
of trade of industry j to country c. This allows us to generate a foreign annual nomi-
nal interest rate (i *, ) that effectively impacts industry ;.

Similarly, we build an industry-specific measure of the annualized inflation
rate for each industry j as follows

EXF + IM
2 (EXF + lef)

rc*ﬂ = Z 2)

where J'cﬂ is an index of the annualized trade-weighted foreign inflation rate for in-
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dustry ; at time 7, and 5¢,is the time ¢ annual inflation rate in country c as given by
the consumer price index (one-quarter ahead). We then compute the trade-weighted
industry-specific foreign real interest rates (r*jl) by subtracting J'E*ﬂ from i *jz‘ Finally,
we derive the ex-post real interest differentials (7, - r’fﬁ)8 based on trade weights for
each specific industry. If the uncovered real interest rate parity holds, then the real
interest differentials between the U.S. and its trade-weighted foreign countries in a
specific industry should equal the expected real dollar depreciation.

Once our industry-specific rate measures are computed, we investigate
whether UIP holds at the industry level for the 25 countries considered by exam-
ining the stationarity of r, - ”*,-t- If the industry-specific real interest rate differen-
tial is stationary, then there should be no long-run impact on the rate differential,
given a temporary shock to either the domestic or the foreign rate. In other words,
given any nonpermanent shock to a country’s rate (whether it comes from domestic
demand fluctuations or domestic monetary policy), deviations from parity in the
trade-weighted industry-specific real interest may be more or less persistent but not
permanent. Thus the stationarity of the industry-specific real interest differentials is
consistent with the implication of real interest rate parity.

According to the standard model, the uncovered interest rate parity can be
specified as

Es, -s,=i-i, 3)

where i, denotes the nominal interest rates in the home country; i" represents a
foreign country’s nominal interest rates; s, represents the spot nominal exchange
rates between the home and foreign countries; and £, is the expectation operator
conditional on information available at time ¢. Equation (3) implies that nomi-
nal interest differentials between the home and foreign countries should equal
the expected domestic nominal currency depreciation. Empirically, uncov-
ered interest rate parity between countries can be tested in the following form:

s, -s,=a+pi-i’)+e,e~N0,o0). 4)

Under the null hypothesis, if UIP holds, the constant risk premium term, o, should
be zero; and S should be one. Thus, under the null, the gap between realized home
nominal currency depreciation and the nominal interest differentials are an /(0)
process. With a standard application of the Fisher equation, we re-write (4) as
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9.,-49,~ (iz - ﬂe) - (i*l - Tﬁr) + & (5)

where ¢, denotes the domestic country’s real exchange rate against its trading
partner.

We assume that all industries in the domestic economy face the same nomi-
nal interest rates and inflation rates.” However, each trading partner of the domestic
economy has its distinct export and import shares in a specific manufacturing in-
dustry. Real exchange rate fluctuations among industries may lead to biases in the
aggregate UIP measure. To address this issue, we use industry-specific trade weights
in the computation of the foreign real interest rate as follows

Qo= = (i-7m) - (0 -7) T &, (©)

where ¢ is the trade-weighted industry-specific real exchange rate index for a
domestic country with its trading partners. Equation (6) can be re-written as

Ag. =r -1 +e . 7

Once we have both Equations (6) and (7), we posit that if industry-specific distur-
bances are well-behaved, and the ex-post industry-specific real interest differentials
between the home country and its trading partners, r, - r*ﬂ , are stationary, then so is
the realized industry-specific real dollar depreciation, A‘fj,-

Data

Data about the nominal interest rates and inflation rates are based on the
three-month deposit rates and consumer price index, respectively, from various vol-
umes of the International Financial Statistics (IFS) published by the International
Money Fund. According to Dutton (1993), the securities used to compute the inter-
est rate differential across countries may be considered as traded goods, which are
free from domestic monetary policy influence. Wu and Chen (1998) used the three-
month Euro money-market rate as the nominal interest rate because it is not affected
by reserve requirements or exchange controls in their countries. However, due to
the lack of data availability, we use the three-month deposit rates which have free
market rate properties where banks lend to and borrow freely from each other. Thus,
for the United States and its trading partners we use the 3-month deposit rates with
annual percentage over quarterly horizon, collected from the IFS database from the
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IMF. Countries such as Austria, Belgium, Finland, France, Germany, Ireland, Italy,
Luxembourg, Netherlands, Portugal, and Spain started to use the Euro as their single
currency after 1999, and since then some of them have used the conversion rates and
no longer use deposit rates. However, there are missing data for some countries be-
fore the introduction of the Euro. To address this, we compare the available deposit
rates of these countries to the U.S. federal funds rates, then compute the average gap
between each country’s deposit rates and the federal funds rates, and we finally set
the missing rates to the sum of the federal funds rates and the average gap for each
country’s deposit rates.

In this model, we consider the U.S. as the domestic country and construct the
trade-weighted industry-specific real exchange rates based on the trade share of U.S.
main trading partners. In the previous section, we followed Goldberg (2004) to build
these measures of industry-specific rates. However, we opt not to use the available
trade data for all the trading partners of the United States that Goldberg used. We
ultimately drop ten countries from the computation of the new series. Argentina,
Brazil, Chile, Columbia, and Mexico, are important trading partners of the United
States. However, these counties experienced substantial financial and debt crises in
the 1980s and 1990s resulting in extremely high deposit rates and inflation. Further-
more, the institutions of lending and borrowing in some of these Latin American
countries, as well as India, Israel, Saudi Arabia, and Venezuela, did not function in
a similar manner as those of the United States and Western Europe for much of the
sample period we consider. Due to data unavailability, we also drop trade data from
Hong Kong. Finally, as evidenced by Table Al and Table A2, the trade volumes of
these ten countries account for a fairly small share of those of the United States rela-
tive to the other 25 countries.

Therefore, we construct ‘ijf for each manufacturing industry by the trade vol-
ume of Australia, Austria, Belgium, Luxembourg, Canada, China, Finland, France,
Indonesia, Ireland, Italy, Japan, Korea, Malaysia, Netherlands, Philippines, Portu-
gal, Singapore, South Korea, Spain, Sweden, Switzerland, Thailand, Taiwan, and the
United Kingdom. We compute the real interest differentials by using the annualized,
ex post industry-specific trade-weighted real exchange and realized inflations rates
which span 84 quarters from 1987 to 2008.

Results

Figure 1 displays (annualized) quarterly ex post interest rate differentials for
the U.S. and its trading partners in 18 different industries between 1987 and 2008.
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Figure 1

Trade-Weighted Industry-Specific Real Interest Differentials
(The United States is the base country)

Food Manufacturing
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Textiles, Fabrics and Mill Products
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1 The US. main tracing partners in the member states of European Union include Austria, Belgium, Finland, France, Germany, reland, taly, Luxembourg, the Netheriands, Portugal, Spain, Sweden, and the United Kingdom.

2 The U.S. main racing partners in the Latin American countries include Argenting, Brazl, Chile, Columbia, and Mexico.

3 Asof 2007, the US. main trading partners n the member states of the Euro area include Austria, Belgium, Finland, France, Germany, eland, faly, Luvembourg, the Netheriands, Portugal, and Spain.
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While we find no obvious trends in the real interest differentials for many
of the industries considered, these sectoral rates seem to exhibit high persistence in
their fluctuations, which may raise doubts about support for UIP in these 18 different
U.S. manufacturing industries. We investigate the stationarity of these series with
four types of unit root tests. Results for these tests are shown in Table 2 and Table 3.

We, first, test the null of unit root in each industry’s real interest-rate differ-
ential series with the conventional Augmented Dickey-Fuller (ADF) test (1979). To
ensure absence of serial correlation in the residuals, we let the number of lags in the
autoregression term be determined by the Schwartz information criterion (SIC). We
also allow for seasonal dummies to enter the ADF regression given the mild season-
ality we see in some of these series.

Columns (1) through (6) of Table 2 report results of a battery of tests of the
stationarity properties of the real interest rate differentials across 18 industries.'
The first column shows that the standard, the Augmented Dickey Fuller (ADF)
test of the null of a unit root is rejected for 15 industries at the 10% significance
level.!' It is well-known that the ADF test may suffer from low power under cer-
tain alternatives. To address issues that may arise from residuals that might not be
well-behaved, we conduct an extension of the ADF test supported by a generalized
least squares regression (ADF-GLS). Elliot, Rothenberg, and Stock (1996) show
that this test is more powerful than the conventional ADF test when applied to
finite samples with dependent errors. Column (2) in Table 2 shows that the null of
a unit root is rejected at the 5% level for every sector.'? Column (3) reports results
for the KPSS (1992) where we investigate the null hypothesis of stationarity in the
dependent variable against the alternative of a unit root in these rates. The KPSS
test fails to reject the null of stationarity of the rate differentials for every sector.
Taken together, results from columns 1-3 suggest that industry-specific interest rate
differentials across countries seem to be well-characterized by a stationary, albeit
somewhat persistent, process. As we mentioned earlier, some of these unit root tests
may suffer from low power under certainly alternatives. Specifically, they may fail
to distinguish the persistence characteristics of a unit root process from a stationary
process in the presence of important structural breaks. Structural change in inter-
est rates over the sample we consider are a distinct possibility. Thus, we apply the
Banerjee, Lumsdaine, and Stock (1992) test of a unit root in the presence of a single
structural break (BLS), and the Lee and Strazicich (2003) test of a unit root in pres-
ence of multiple structural breaks (LS), in columns (4) and (5) respectively. Both
tests show results consistent with those tests that abstracted from the possibility of
structural change.
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We take caution in drawing too much inference from results from any one
test on its own but, taken together, a preponderance of the evidence would seem
to suggest strong evidence of the stationarity of these 18 industry-specific interest
rates. The univariate characteristic of these tests will generally omit cross-coun-
try information that a longitudinal-based unit root test might incorporate. To that
end, we follow Im, Pesaran and Shin (2003) to apply the IPS panel-based unit
root test.

ijl =otpy,, + Zyjkij’l_k te, j=1..,.N t=1..,T (8)
=

for each industry j where the error terms €, are with zero means and finite heteroge-
neous variances, 02].. The IPS evaluation tests if the null hypothesis 7, : p, = 0 for all j
against the alternative hypothesis that all series are stationary, H, : p< 0, for some ;.
The i- statistic constructed from the average ADF t-statistics is in the following form:
N[Z,,.-a,.]
> NT ~ “NT-
Z = . = N(0,1) )

NT

_ N
where 7, = 1NZ il Ay = v b= ' E /i f,-,(’?,- )] and Var[zfjt(nj)].

In line with previous univariate unit root tests, the IPS test in the form of Equa-
tion (8) without a linear time trend is used to evaluate the stationarity of 18 trade-
weighted industry-specific real interest differentials. Column (6) in Table 2 presents
the IPS test results for the panel of 18 trade-weighted industry-specific real interest
differentials. The null of a unit root is rejected at the 1% significance level for every
sector.

Evidence from Table 2 seem to be consistent with UIP, when considering the
United States as the base country, in 18 different industrial sectors. Taken together,
the dynamics in Figure 1 and correlation estimates in Table 3 suggest a strong rate
co-movement among these industries which explains how the robust stationarity
properties of these variables.

Our results seem to be in direct contradiction to the argument provided by
Gagnon and Unferth (1995) who, in failing to reject the null of a unit root, they
conclude that the U.S. real interest rate has the largest and most persistent devia-
tions from the estimated world real interest rate. By disaggregating and focusing on
industry-specific real interest rate differentials, we find no such evidence of persis-
tence in U.S. industry-specific interest rate deviations from those of 25 other econo-
mies under study. The rejection of the null of a unit root in interest rate differentials
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among 25 countries is supportive of relatively close interest rate co-movement at
lower frequencies. Thus, importantly, we find that for 18 different industries, there
is strong and statistically significant evidence that the uncovered interest rate parity
(UIP) holds among 25 countries.

Conclusion

The interest rate parity theorem relates domestic interest rates and exchange
rates and explains how the difference between the domestic and the foreign real
interest rates should equal the expected depreciation of the domestic real exchange
rate. Thus, if there is parity in real interest rates among countries, then the impact of
domestic monetary policy on the domestic rate will be related to the degree to which
policy affects interest rate fluctuations throughout the world. While the theoretical
predictions of the interest rate parity are relatively standard and uncontroversial,
uncovering this parity in the data has proved difficult. In this paper, we go about un-
covering the parity by focusing on disaggregated micro-level data and considering
the U.S. as the base country. We investigate the hypothesis of real interest rate parity
by employing both univariate and panel-based unit root tests for 18 distinct series
of industry-specific trade-weighted real interest differentials across 25 countries. In
contrast to the many studies mentioned earlier, we are able to uncover the parity in
real interest rates across countries by showing that these micro-level interest rates
seem to be stationary in levels. However, most differentials seem to exhibit more
persistence than what the theoretical prediction would seem to advance. Accounting
for such persistence undoubtedly constitutes an important extension which as yet
remains unanswered.

Our results have important policy implications on two avenues: central bank
policy and the business sector. Regarding central bank policy, Valcarcel (2011) — on
related work — concludes that even if the Great Moderation had indeed been a result
of better monetary policy, more forward-looking monetary prescriptions would not
have had an effect on volatility reductions of the real exchange rate commensurate
to that of economic activity. Thus, he argues that policy prescriptions aimed at trade
openness, terms of trade, and current accounts should probably take more of a center
stage by central banks. Our finding here of micro-level interest rate parity would be
informative in that regard. In terms of the business sector, understanding whether
interest rate parity holds at the micro level allows firms in these industries to better
hedge against exchange rate fluctuations which, according to Valcarcel (2011), have
been on the rise since the 1980s.
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End Notes
1. This work, however, does not specifically address the interest rate parity issue.

2. In our model, we consider the United States as the benchmark domestic econ-
omy. Our results contrasts those of Mark (1985) which lend further support to the
idea that failure of aggregate tests of interest rate parity could be due to aggregation
issues.

3. Canada, France, Germany, Japan, Italy, the Netherlands, Switzerland, the United
States, and the United Kingdom.

4. However, Chaboud and Wright (2005) find evidence in support of UIP when
considering exchange rate movements and interest differentials at much higher fre-
quencies.

5. We focus on quarterly frequencies because studies of aggregate measures of the
exchange rate have generally failed to support UIP at those frequencies and we
want to investigate here whether those results could be an artifact of aggregation
issues.

6. The U.S. International Trade Commission, the Feenstra’s Trade Database, Interna-
tional Financial Statistics (IFS), the Board of Governors, and Bloomberg L.P., which
is based on 24 trading partners in 18 manufacturing industries in the U.S. (refer to
data section).

7. J represents any given one of 18 different U.S. manufacturing industries according
to USIC code.

8. Where r,, the real interest rate in the U.S. at time t, represents the domestic rate
in our model.

9. It is possible that each manufacturing industry faces different inflation because
firms’ investment decisions are mainly involved in sales or cost of production. If a
firm is concerned more about its sales than production cost, then exports trade share
and consumer price index may be used to compute the real interest differential; and
import share and producer price index are necessary if the firm considers its produc-
tion cost more. This study just assumes that the 18 U.S. manufacturing industries
face the same CPI-based inflation.

10. Generally, these test results were not sensitive to the (in)exclusion of seasonal
dummies.
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11. Given that relatively little was known about the time series properties of these
industry-specific exchange rates, we test for the differenced series to verify that none
of these series could be persistent enough to be characterized by an I(2) process.
Indeed, while we show evidence from the ADF test that 15 of the 18 industries we
tested can be characterized as level stationary, wood, paper, and petroleum and coal
products seem to exhibit an order of integration higher than I(1) according to ADF
test. A preponderance of the evidence across all the tests we conducted would seem
to suggest that most industry-specific interest rates are level stationary and all are
difference-stationary.

12. Except beverages and tobacco products which are rejected at the 10% instead.
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