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Executive Summary

This paper estimates the arbitrage costs from international relative
prices, and studies the economic determinants of implied arbitrage
costs. We find that the magnitude of arbitrage costs depends on the
characteristics of both the type of good and set of locations under examination. More specifically, higher share of non-traded input and
lower tradability of good lead to larger arbitrage cost, as does a lower
proximity of geographic distance between locations. The role of location-specific characteristic in accounting for the arbitrage cost is more
significant as we move beyond an economic geography, while goodspecific characteristics matter relatively more if we move to the interior
of this geography. We also show that arbitrage cost plays an important
role in explaining the puzzling behavior of real exchange rate. We view
our evidence as complementary to those that emphasize the role of
nominal price rigidities.
Keywords: Arbitrage costs, threshold autoregressive, non-traded input,
trade share, purchasing power parity .
JEL Classification: F31, F40, C20.

국문요약

본 논문은 국제물가 비교를 통하여 재정거래비용을 측정하고 재정거래비용의 결정요
인을 분석한다. 무역에서 재정거래비용은 지역적인 거리와 거래되는 물품의 특성에
따라서 결정된다. 구체적으로 비교역재를 부품으로 사용하는 비중이 높거나 교역이
어려운 산업일수록, 또한 지역간의 거리가 멀수록 물품거래에 있어 재정거래비용이
높았다. 경제적으로 연관이 높은 지역 내에서는 무역되는 제품의 특성이 재정거래비
용에 영향을 더 많이 줬으며, 경제적으로 연관이 높지 않은 지역간의 무역에서는 지역
간의 거리가 더 많은 영향을 줬다. 실질환율이 물가변화에 민감하게 변하지 않는 것도
재정거래비용이 일정한 부분을 설명했다. 따라서 재정거래비용이 명목물가의 경직성
과 더불어 실질환율의 변화의 퍼즐을 설명할 것으로 사료된다.
핵심용어: 재정거래비용, 무역, 실질환율변동
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Measuring Arbitrage Costs from Relative
Prices: Implications for the PPP Puzzle
In Huh And Inkoo Lee

I. Introduction
As emphasized by Obstfeld and Rogoff (2000), trade cost plays an
essential role in the puzzling behavior of international relative prices
and trade flows.1 The genesis of such models has derived from the
recognition that sticky-price models, while useful in addressing international monetary policy questions, still lack the ability to explain the
observed dynamics of the real exchange rate (See, for example, Betts
and Devereux (2000), and Chari et al. (2002)). Emphasizing the role of
real frictions, the trade cost model shows that price deviations will be
bounded by fixed limits of arbitrage, which are usually treated as proportional arbitrage costs. With the inspiration of the trade cost model,


Korea Institute for International Economic Policy (KIEP), E-mail: ihuh@kiep.go.kr
Soongsil University, E-mail: iklee1120@ssu.ac.kr
See Dumas (1992), Sercu et al. (1995), Betts and Kehoe (2001), O'Connell and Wei (2002), Burstein
et al. (2003), Crucini et al. (2005), and Lee and Shin (2010) for models that emphasize the role of
real frictions such as transport cost, distribution cost, and nontraded inputs.
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nonlinear econometric models have become popular in analyzing the
dynamics of the real exchange rate. In particular, a most basic model in
this family is the threshold autoregressive (TAR) model which incorporates a non-linear mean reversion of deviations from the price parity.
Obstfeld and Taylor (1997) estimate a TAR model for CPI in North
America and show that half-lives estimated2 from a standard linear
model have to be biased upward. Kilian and Taylor (2003) estimates a
smooth threshold autoregressive (STAR) model and show that estimated speed of convergence from this model is faster than from AR or
TAR models. It is worthwhile to note that while STAR approach provides faster mean reversion of deviations from the parity, it lacks theoretical explanation for why larger price differentials should decay faster.
In this paper, we study the following two aspects of arbitrage cost.
First, we estimate the band-of-inaction spread from relative prices using TAR model, and then examine its dependence on the locationspecific and good-specific characteristics. We use the monthly dataset
which contains 4 sectors of price indexes. We find that higher share of
non-traded input and lower tradability of goods lead to larger arbitrage cost, as does a lower proximity of geographic distance between
locations. Second, we provide the implications of arbitrage cost for the
purchasing power parity puzzle by investigating the relationship between implied arbitrage cost and the time series behavior of real exchange rates. Because the real exchange rates exhibit non linear reversion around critical threshold, band of inaction estimated from TAR
2

The half-life of adjustment is often used as a way of assessing the speed with which deviations
from the LOP and PPP return to their respective bands.
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model can be treated as the magnitude of arbitrage costs. Now that
goods market arbitrage is the only source of price adjustment in the
model, characteristics of goods and locations under examination are
expected to create heterogeneous volatility and persistence of real exchange rates.
The remainder of the paper is organized as follows. We begin in
Section 2 by introducing existing literatures on the measurement of
arbitrage costs. Section 3 reviews theoretical relationship between arbitrage costs and real exchange rates. In Section 4, we estimate the arbitrage cost and its determinants. Section 5 discusses the implications of
implied arbitrage cost for the purchasing power parity puzzle. Section
5 concludes.

II. Direct Measurement of Arbitrage Costs

A variety of market frictions can impede the arbitrage of goods
market. The most obvious impediment is the transport cost. From a
theoretical point of view, the most natural measure of the transport
cost is the difference between imports evaluated at a price which includes freight and insurance (CIF) and exports evaluated free on board
(FOB). For example, Rauch (1996) computes freight and insurance as
percentage of customs value for US imports from Japan or similarly
distant countries for 1970, 1980 and 1990. He obtains estimates that
range from 6% to 16%. Hummels (2001) estimates transport costs based
on direct measurement of the freight rate, which is defined as the ratio
of transportation expenditure to the value of imports exclusive of
freight and insurance charges. The all-commodities trade-weighted
average freight rate ranges from 3.8% for the US to 13.3% for Paraguay.
Across commodities in the US, the freight rate ranges from a low of 0.9%
for transport equipment to a high of 27% for crude fertilizer. In addition to the transport costs, tariffs and non-tariff barriers can be important frictions. Though tariff levels have been falling substantially
worldwide in recent decades, they are still important for some commodities.
Distribution costs also give rise to impediments to goods arbitrage.
Burstein et al. (2003) calculate distribution margins of tradable goods
for 7 OECD countries and show that they range from 35% in France to
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50% in Japan.
In their extensive survey of the measurement of trade costs, Anderson & van Wincoop (2004) show that the 170% of ‘representative’ trade
costs in industrialized countries breaks down into 21% of transportation costs, 44% of border-related trade barriers, and 55% of retail and
wholesale distribution costs. However, as Anderson & van Wincoop
point out, there are numerous problems when one attempts to implement such a measure due to inconsistencies across countries in bilateral
value and quantity data for trade, cross-hauling of goods, and aggregation bias. Hummels & Lugovskyy (2006) also find that IMF CIF/FOB
ratios are dramatically different from explicitly collected data on shipping costs, and conclude that it would be unwise to use the direct
measure of trade costs in exercises where the level of the costs is an
important issue.

Ⅲ. Arbitrage Costs and Relative Prices

Obstfeld & Taylor (1997) suggest that arbitrage costs be measured
by estimating the size of ‚band of no-arbitrage‛ or ‚band of inaction‛
spreads, the interval for relative prices within which arbitrage does not
occur. This approach basically emphasizes that price differentials
across countries decay slowly within arbitrage bands, but rapidly outside the bands as international trade (i.e., arbitrage) takes place. A simple example illustrates the likely effect of such goods market frictions.
Suppose that there exist two countries, A and B, and that the price of a
good is 1 in country A and p in country B. Also assume that impediments to arbitrage can be represented as iceberg-type transport costs: a
fraction  of the physical shipment of the traded good is lost in transit so that only 1   of the good actually arrive. In this case, the profit
from exporting a good from country B to country A is (1   )  p ,
which is positive if p  (1   ) . The profit from exporting a good from
country A to country B is (1   ) p  1 , which is positive if

p  1 /(1   ) . Therefore the band of no-arbitrage within which international trade does not occur is (1   )  p  1 /(1   ) .
Sercu et al. (1995) presents more elaborate model that generate a
similar band of no-arbitrage. According to this model, there are three
possible trade patterns and corresponding relative prices:
●

A no-trade equilibrium (when the output ratio is sufficiently close
across countries, so that the gains from trade are not high enough to

Ⅲ. Arbitrage Costs and Relative Prices
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offset the trade costs). The implicit relative price is a matter of reading off the appropriate marginal valuations, expressed as the ratio of
home and foreign marginal utility evaluated at autarkic output
points. The implied price differential is not sufficient at these output
levels to justify paying the trade cost.
●

An equilibrium in which goods flow from the home to the foreign
country (when the home output is sufficiently large relative to the
foreign output); the price in the home country is less than the foreign
price.

●

An equilibrium in which goods flow from the foreign to the home
country (when the foreign output is sufficiently large relative to the
home output); the price in the home country is greater than the foreign price.
More recently, Lee and Shin (2010) consider the role of non-traded

good, and show that the dynamic behavior of real exchange rates
hinges on three key features: transaction cost for the traded good, endowment ratio of the traded good across locations, and endowment
ratio of the nontraded good across locations. According to this model
the transaction cost drives a natural wedge between relative prices in
different locations, while the movements of the nontraded good augment the threshold generated by transaction cost and trade patterns.
As discussed above, the theory of goods arbitrage predicts that real
exchange rate should lie strictly within the bounds of arbitrage costs
([ 1   , 1 /(1   ) ]), and accordingly measuring the price deviations
from the parity is simply a matter of measuring the trade costs for a
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particular good across two locations. The important implication of this
literature is that one can estimate the arbitrage costs by estimating implied threshold value – ‚band of no-arbitrage‛ or ‚band of inaction‛.

IV. Empirical Analysis
1. Threshold Autoregressive (TAR) Model
Motivated by the difficulties of the standard method in measuring
trade costs, we estimate the trade costs in the threshold autoregressive
model by searching for the optimal threshold value that maximizes the
log-likelihood ratio. The setup of this estimating model .is based on the
theoretical background presented in the previous chapter. The market
frictions preclude international arbitrage in goods markets when price
differentials are relatively small, generating a band of inaction. Following Obstfeld and Taylor (1997), we characterize such as no-arbitrage
zone in terms of a critical (symmetric) threshold. Hence, unless price
differentials exceed a threshold value, arbitrage does not occur and
price deviates freely. However, as illustrated in Figure-1, when the
price differentials are large enough to offset arbitrage costs, trade takes
place and price differentials in excess of the thresholds are eventually
arbitraged away. The presence of trade cost model, therefore, introduces nonlinearity into the behavior of real exchange rates, and consequently implies that the thresholds are equivalent to the arbitrage costs
or band of inaction.
The non-linear mean reversion implied by goods market theories can
be captured in a simple way by a group of self-exciting threshold autoregressive model such as smooth transition autoregressive (STAR) model. However, the goods market arbitrage implies that discrete thresholds
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Figure 1. Band of No-Arbitrage and Arbitrage Costs

in the price deviation are determined by transport cost, goods characteristics, distance, etc. Such rigid thresholds call for an estimating model with a sharp switch non-linearity, a threshold autoregressive (TAR)
model that allows for two completely separate autoregressive regimes:
one within and another outside the thresholds.
In this context, we adopt the threshold autoregressive process in
which arbitrage costs lead to a nonlinear adjustment by triggering faster reverting behavior for larger price deviations. Because our theoretical background predicts that price deviations revert to the threshold
points, we consider a band-autoregressive (BAND-TAR) model that
can be written as:3
3

Because the theoretical model predicts two thresholds for each good, we consider two thre-
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where qt  pt*  st  pt is a log deviations from the purchasing power
parity. etout ~ N (0,  B

out2

), etin ~ N (0,  B ) and  represents the
in 2

threshold point (i.e., trade costs).  out and  in refer to the convergence speed outside and inside the band respectively. Following
Obstfeld & Taylor (1997), we assume  in  0 such that the real exchange rate follows a random walk inside the band. This is because
relative prices that lie within the band do not exhibit mean-reversion as
arbitrage does not take place due to trade costs. Moreover, the trade
cost model predicts that relative prices within the band follow a
process determined by the output ratio, so we have qt  log( yt* yt ) .
Thus, our assumption of  in  0 can also be justified by the recognition that the output ratio within the no-trade zone may follow a random walk.
For a given econometric structure, parametric estimation uses maximum likelihood estimation in a procedure described in Balke & Fomby (1997). The procedure is a best-fit grid search for a threshold parameter  that maximizes the log-likelihood ratio LLR:

sholds that are symmetric around zero for each good.
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The proposed BAND-TAR model is used to find optimal threshold
points that are treated as trade costs. By using this model, we are able
to estimate the implied arbitrage costs and relate them with geographic
measures such as distance.

2. Results
In this subsection, we apply the BAND-TAR model to estimate the
arbitrage costs using sectoral real exchange rates. We consider disaggregated CPIs for 22 OECD countries at monthly frequency from 2000
to 2010.4 In all cases, we construct qt from the detrended component of qt  log( Et Pt* Pt ) for each country pair and each sector.5 By
applying the TAR model, we first ask whether the estimated thresholds
exhibit any consistent patterns across locations and sectors. We then
use the estimated thresholds to investigate the relationship between
implied arbitrage costs and their determinants.

4

5

The locations include Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, UK, US. We focus on CPIs for food, fuel, service, and housing.
We choose Belgium as a numeraire country in calculating the relative prices.
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Estimates of thresholds
Table 1 provides the summary of our findings on the optimal thresholds. The band of inaction (e.g., a data-based estimate of arbitrage

Table 1. Measures of Implied Arbitrage Costs

Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Japan
Korea
Luxembourg
Mexico
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
UK
US
Average
All
Europe
Non-Europe

Food
0.009
0.000
0.071
0.049
0.023
0.016
0.041
0.068
0.052
0.011
0.181
0.174
0.002
0.268
0.001
0.087
0.072
0.068
0.062
0.043
0.085
0.109

Fuel
0.007
0.000
0.047
0.022
0.015
0.014
0.014
0.031
0.024
0.052
0.209
0.170
0.006
0.164
0.008
0.076
0.059
0.044
0.017
0.033
0.089
0.059

Service
0.015
0.000
0.095
0.071
0.026
0.053
0.073
0.079
0.268
0.182
0.011
0.307
0.149
0.109
0.097
0.082
0.062
0.156
0.204

Housing
0.020
0.000
0.082
0.054
0.041
0.010
0.190
0.106
0.059
0.249
0.173
0.009
0.296
0.097
0.089
0.106
0.092
0.087
0.096
0.127

0.071
0.043
0.161

0.055
0.032
0.130

0.113
0.076
0.211

0.099
0.075
0.165

22

Measuring Arbitrage Costs from Relative Prices: Implications for the PPP Puzzle

cost)is heterogeneous across sectors and across countries. The alllocation averages of the arbitrage costs range between 0.2% and 30.7%
across the different types of goods. Within each type of goods, the arbitrage costs exhibit expected variation given the choice of a numeraire
country (e.g. Belgium). The location averages of the thresholds are
lower between Belgium and other European countries (3.2%~7.6%)
than they are between Belgium and countries outside Europe
(13.0%~21.1%). This result is expected since European countries are
both geographically close and economically integrated. 6

It is also

worth noting that implied arbitrage costs are substantially high in nontraded goods (service and housing) while they are low in traded goods
(food and fuel).
Across sectors, the arbitrage costs (averaged across countries) range
from a 5.5% for fuel to a high of 11.3% for service. In all sectors, the arbitrage cost is lowest between Belgium and Luxembourg (0.2% for food,
0.6% for fuel, 1.1% for service, 0.9% for housing), and is highest between Belgium and Mexico (16.4% for food, 26.8% for fuel, 30.7% for
service, 29.6% for housing). Considering the fact that service sector involves large fraction of non-traded intermediate and final goods, it is of
no surprise that trade in service sector involves large arbitrage costs.

6

One would expect higher trade costs for Europe with respect to some distant locations. This is
examined by using the U.S. as the numeraire location. Although not shown here, the arbitrage
costs for Europe vis-`a-vis the United States is found to be higher.
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Determinants of thresholds
The finding that the estimates of thresholds heavily depends on location-specific and good-specific characteristics guide us the regression
specification as follows:

ˆij   0  1d j   2 (input ) i  residuals
ˆij   0  1d j   2 (trade) i  residuals
where d j is the (logarithm of) distance between Belgium and country j,

input i is the non-traded input share of sector i, and tradei is the tradability measure of sector i .7 The share of non-traded inputs into the
production of final goods is computed using OECD Input-Output Database, which contains sectoral input-output tables for OECD countries.8
The tradability is defined as the sum of exports and imports relative to
total production, and obtained from OECD STAN Structural Analysis
Database. Notice that d j represents a location-specific determinant,
while input i and tradei capture physical characteristics of goods. We
estimate a pooled regression (across countries and sectors) corresponding to specification (a) and (b), and report the results in Table 2. We see
that the coefficients are highly significant and have the anticipated sign;
7
8

Distance is measured as the greater circle distance between country capitals.
The non-traded input shares are computed by putting together the direct and indirect convolutions of non-traded input requirements. The non-traded inputs include electricity, gas and water, construction, wholesale and retail trade, hotels and restaurants, transport and storage, post
and telecommunications, finance and insurance, real estate activities, renting, computer related
activities, R&D, public administration, education, health and social work and other services.
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Table 2. Determinants of Arbitrage Costs
Whole Sample
Intercept
Distance
Non-traded input

-0.216
(7.115)
0.041
(9.091)
0.050
(3.314)

Tradability

R2
ˆmin
ˆmax

ˆmax  ˆmin

-0.171
(5.745)
0.041
(9.182)

European Countries
-0.089
(1.802)
0.016
(2.523)
0.051
(3.884)

-0.158
(3.582)

-0.043
(0.762)
0.016
(2.563)

-0.160
(4.027)

0.052

0.561

0.267

0.279

0.003

0.004

0.001

0.002

0.205

0.220

0.080

0.087

0.202

0.216

0.079

0.085

Note: Absolute t-statistics are in parentheses.

higher (lower) non-traded input share (tradability) leads to larger arbitrage cost, as does a longer geographic distance between locations. An
interesting finding is that, as move from whole sample countries
(OECD) to European countries (EU), the coefficient of the distance is
falling while coefficients for non-traded input and tradability are rising.
Geographical proximities across the EU are greater than those demonstrated across the OECD whereas the shares of non-traded inputs are
substantially dispersed across the EU region, limiting the extent of
goods’ tradability. The results suggest that the role of location-specific
factors in accounting for the arbitrage costs is of greater importance as
we move beyond an economic geography, while goo-specific characteristics matter relatively more if we move to the interior of this geography.
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The final three rows of the table provide the comparative statics implications of the regression: how the implied arbitrage cost rises as we
move from a less integrated market (namely, a location with the shortest distance and a good with the lowest (highest) non-traded input
share (trade share)) to a more integrated market. For the EU, implied
arbitrage cost increases by 0.079 and 0.085 in specification (a) and (b)
respectively. These increases are economically substantial in terms of
the average implied arbitrage cost across the EU at 0.055. For the
OECD, the regression predicts a larger increase in arbitrage cost (0.202
and 0.216 respectively) as we move across the two dimensional continuum of location and good characteristics. The regression places a
larger coefficient on the distance for the OECD, giving rise to a more
economically significant interaction between the location and the characteristic of the good.

V. Implications for the PPP Puzzle

Our analysis embodies the notion that traded and non-traded goods
fluctuate in prices, but their relative prices are bounded above and below arbitrage costs. In this case, because the arbitrage costs drive a natural wedge between the relative prices of goods in different locations,
the dynamic behavior of real exchange rates is determined by the size
of transaction costs. This notion provides an important implication for
understanding the puzzling behavior of real exchange rates (i.e. PPP
puzzle) that remains the central puzzle in international macroeconomic
literature.9
The binary correlation between real exchange rate volatility (measured by time series standard deviations) and implied arbitrage costs
ranges between 0.62 and 0.75 across sectors. This high correlation occurs because higher arbitrage cost makes goods less likely to be traded
and hence increases the limit for exchange rate fluctuations (e.g. band
of inaction). Consider a non-traded good, say a haircut, with τ ≈ 1 and
subject to prohibitive arbitrage costs. Obviously the volatility of the
9

The PPP puzzle states that not only are relative prices quite different across countries, but also
such deviations are highly volatile and persistent. The most widely used approach to explore
the PPP puzzle is to emphasize the role of pricing to market combined with nominal rigidities.
Such sticky price models build microfoundations of the price adjustment process by considering the role of imperfect competition in sustaining price differentials across countries. This approach argues that deviations from the parity are generated by the pricing to market behaviors
of monopolistic providers, while nominal price rigidities maintain such deviations. See Betts
and Devereux (2000), Bergin and Feenstra (2001), Chari et al. (2002) for more discussions on this
approach.
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relative prices of a haircut will be larger than that of the relative prices
of goods with smaller arbitrage costs.
Table 3 presents a summary of our findings on convergence speed for
our set of locations. We see that the average half-life in our TAR model

Table 3. Half-lives in a Threshold Model

Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Japan
Korea
Luxembourg
Mexico
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
UK
US
All
Europe
Non-Europe

Food
2.5
10.5
6.6
2.2
7.3
5.9
4.9
11.2
6.3
32.7
11.2
3.2
28.5
13.5
10.3
15.8
13.2
5.2
6.7
7.3
8.0
10.1
7.6
18.2

Fuel
4.6
6.2
10.7
10.3
9.6
9.7
5.6
4.6
5.2
18.4
12.7
3.7
6.4
7.1
4.7
11.2
9.7
4.9
5.3
7.0
4.6
7.7
7.1
9.7

Service
4.4
10.5
16.2
14.7
26.3
28.5
17.0
40.4
62.7
19.5
29.8
31.8
23.6
22.0
34.3
13.8
24.7
21.7
31.4

Housing
5.0
12.8
15.1
16.7
8.0
28.6
22.5
16.4
35.8
42.6
5.5
29.2
12.2
22.9
26.1
16.8
25.7
30.3
10.5
20.1
18.0
26.2
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is only around 10 months in food, 7 months in fuel, 25 months in service, and 20 months in housing. Compared with 3~5 years of half-lives
based on linear autoregressive models, the convergence speeds are
much higher once an arbitrage cost is introduced. Because goods arbitrage is the only source of price adjustment in the model, tradability of
goods leads to heterogeneous but symmetric threshold. Hence for PPP
deviations below the thresholds, no trade occurs and prices deviate
freely.
Another feature from Table 3 is that there is a considerable variation
in convergence speed across goods tradability and locations. In all cases, non-traded good (service and housing) exhibits much higher convergence speeds than do traded goods (food and fuel); half-lives are
generally far below 15 months for traded good, but are far above 20
months for non-traded good in many cases. The convergence speeds
are also clearly higher for countries within Europe vis-à-vis Luxembourg than countries outside Europe vis-à-vis Luxembourg. What this
conveys is a clear border effect. The EU countries are both geographically close and economically integrated, and hence deviations from the
price parity decay faster in this region.

VI. Conclusions

Recently, models that emphasize the role of market frictions have reemerged as candidates to explain major puzzles in international macroeconomics. While useful in accounting for the puzzling behavior of
international relative prices and trade flow, it has been widely recognized that direct measure of transaction cost involves numerous problems due to inconsistencies across countries in bilateral value and
quantity data for trade, cross-hauling of goods, and aggregation bias.
Motivated by the difficulties of the standard method in measuring
trade costs, we estimate the arbitrage costs in the threshold autoregressive model by searching for the optimal threshold value that maximizes the log-likelihood ratio. The purpose of this paper is twofold. First,
we estimate the band-of-inaction spread from relative prices using TAR
model, and then examine its dependence on the location-specific and
good-specific characteristics. We find that higher share of non-traded
input and lower tradability of goods lead to larger arbitrage cost, as
does a lower proximity of geographic distance between locations. The
role of location-specific characteristic in accounting for the arbitrage
cost is found to be more significant as we move beyond an economic
geography, while good-specific characteristics matter relatively more if
we move to the interior of this geography.
Second, we provide the implications of arbitrage cost for the purchasing power parity puzzle by investigating the relationship between
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implied arbitrage cost and the time series behavior of real exchange
rates. Our evidence suggests that real exchange rate volatility is positively associated with arbitrage cost as higher arbitrage cost makes
goods less likely to be traded and hence increases the limit for exchange rate fluctuations. We also show that the convergence speeds of
price deviations are much higher once an arbitrage cost is introduced.
Because goods arbitrage is the only source of price adjustment in the
threshold model, speeds of convergence are heterogeneous across
goods and locations under examination.
In a context of the threshold model, the time series behavior of real
exchange rates is largely determined by the magnitude of arbitrage
cost. This finding is not controversial, but the credibility of the implied
arbitrage cost is affected by the availability of absolute versus index
number data. Of course in the case where absolute price data is available, one would be able to relate the market frictions to the price deviations in individual goods level. Thus, our future work should concentrate on assessing the threshold model that uses absolute price data.
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