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paper finds evidence of the asymmetric effect of exchange rate volatility that ‘large’
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1. Introduction
In his seminal work, Baldwin (1986) introduced the idea of ‘hysteresis’ - ‘history
matters’ - in international trade. The work was motivated by the puzzling behaviour of
the US trade in the 1980’s in that the real value of the US dollar appreciated almost 40
percent in 18 quarters starting from the third quarter of 1980. However, starting from
February 1985, the US dollar depreciated between 75 and 100 percent in real terms by
the second quarter of 1987. Notwithstanding, the US continued to experience a
persistent trade deficit in the period. Baldwin (1986) portends that although the
exchange rate appreciation pass-through into the real import price was approximately
one-to-one, subsequent exchange rate depreciation did not affect the import prices a
significant amount. Pricing-to-market, PTM, behaviour by foreign exporters was cited
as one possible explanation. However, as pointed out by Baldwin (1988), the PTM is
an implication not an explanation for the hysteresis observed in the US trade.
Fedoseeva and Werner (2016) have also found that PTM behaviour was responsible
for German beer exports, however, argues that the existence of sunk costs1 was the
main explanation for the PTM behaviour.
A temporary real exchange rate shock should have only a temporary effect on trade
prices and trade volumes. The size of the effect depends on the size of the exchange
rate shock. However, if the market entry cost is sunk, a temporary exchange rate
shock may have a persistent effect on trade which is referred as ‘hysteresis’ in
international trade (see, theoretical literature of Baldwin 1986, Baldwin 1988b,
Baldwin and Krugman 1989, Dixit 1989a, Dixit 1989b, Baldwin and Lyons 1994,
Roberts and Tybout 1997, and Impullitti, Irarrazabal and Opromolla 2013; and also
empirical work of Bean 1987, Baldwin 1988a, Parsley and Wei 1993, Anderton 1999,
Giovannetti and Samiei 1995, Martinez-Zarzoso 2001 and Campa 2004). The
empirical literature reports mixed results on the existence of hysteresis in trade. For
example, Bean (1987), Baldwin (1988), Anderton (1999), Campa (2004) and
Kannebley (2008), Belke et al (2013), Belke and Kronen (2016), and Fedoseeva and
Werner (2016) find support for the hysteresis hypothesis. However, Giovannetti and

1 Sunk costs refer to costs, which cannot be recovered by an enterprise.
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Samiei (1995) and Parsley and Wei (1993) find only a partial support for this
hypothesis. In fact, Parsley and Wei (1993) cast doubt on the validity of hysteresis in
US imports. Similarly, Verheyen (2013) and Aray (2015) report non-significance of
hysteresis. Martinez-Zarzoso (2001) on the other hand, indicates that hysteresis effect
can be both a commodity and a country-specific issue.
This study makes the following contributions to the literature. First, the existing
empirical literature investigates the hysteresis hypothesis without identifying the
effect of appreciation and depreciation separately (for example, Baldwin 1988,
Anderton 1999, and Bean 1987). In contrast, this study tests the hysteresis hypothesis
by separating the effect of exchange rate appreciation from depreciation.
We test the hysteresis hypothesis in UK imports from four South Asian countries.
These Asian countries export very similar types of products to the UK and they are
located in the same geographic region. These countries are very similar in terms of
labour abundance, scarcity of capital, labour intensity in the production process, and
factor productivity, too. The UK is one of the main export destinations them. These,
therefore, give us an opportunity to minimize heterogeneity in the sample and to reach
a robust conclusion. Additional motivation for covering these countries is the fact that
the UK has historical ties with these South Asian countries that translated into
economic and trade relationships between them. Trade flow between the UK and the
sample countries has been established for centuries and has not diminished in
importance as it endures even in the face of the recent financial crisis.2 These are the
reasons why we estimate the hysteresis hypothesis in UK imports from these South
Asian Countries.
Second, South Asian countries have been implementing export-led growth policies
since around the mid-1980s which are reflected by frequent movement in their
exchange rates and shifts in the exchange rate regime3. However, no studies until now

2 Figures 5 depicts the UK imports from the sample countries, which shows a persistent trend for the sample

period covered.
3 See Table 1 for details on de jure exchange rate regimes Bangladesh, India, Pakistan and Sri Lanka.
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have examined the hysteresis hypothesis in the trade flows of these countries. We,
therefore, attempt to fill in this gap in the literature.
Third, Dixit (1989) postulates that firms’ entry and exit decisions depend on the
magnitude of exchange rate movements. Dixit (1989) parameterized a threshold level
for ‘sunk entry costs’. Building on this idea, we construct and use exchange rate
threshold variables to estimate sunk costs. By applying constructed threshold
variables, this paper investigates both the effect of large exchange rate movements on
the countries’ bilateral trade. We also examine the validity of the theoretical view that
sunk costs are the reason for hysteresis. In addition, we allow for flexibility in the
threshold levels which captures a common, a firm-specific and time variant ‘sunk
costs’ as suggested by Dixit (1989a and 1989b). Unlike existing literature, this study
employs a double-dummy approach to measure separately the effect of large
appreciation and large depreciation on UK imports. Two different variables,
representing large appreciation and depreciation, allow us to distinguish between the
effect of each. A large depreciation at home would essentially reduce imports due to
an increase in the price of imported goods. On the contrary, a large appreciation at
home would raise imports because of a fall in prices of import goods. If the effect of
large depreciation and large appreciation are found empirically different (in size or
significance), this would indicate that there is an evidence of exchange rate hysteresis
in trade.
Fourth, existing literature examines the hysteresis hypothesis for developed countries.
These comprise of Parsley and Wei (1993) and Baldwin (1988) for the US, Anderton
(1999) for the UK, Giovannetti and Samiei (1995) for the US, Germany and Japan,
Martinez-Zarzoso (2001), and Campa (2004) for Spain. Others are Belke and Kronen
(2016), Fedoseeva and Werner (2016), and Belke et al (2013) for German and Greek
exports to non-Euro countries. Very few literature estimates the hysteresis hypothesis
for developing countries, apart from Kannebley (2008) who considered hysteresis
hypothesis in Brazilian exports. However, developing countries (particularly South
Asian countries) are more concerned about their exchange rate policy and
international trade than developed countries. Many developing countries are
undertaking export-led growth policies as a major strategy in their development
3

process. Therefore, testing for the hysteresis hypothesis is useful for developing
countries in policy-making perspective.
We find support for the hysteresis hypothesis and further show that hysteresis could
be country and commodity-specific as being reported in the previous literature (see,
Martinez-Zarzoso, 2001). In addition, we point out that ‘sunk costs’ which is
traditionally considered as the reason for hysteresis in international trade is not
entirely responsible for hysteresis in trade. We find evidence of hysteresis in UK
imports even after minimizing the sunk costs effect.
This is worth noting that the definition of exchange rate used in our study is the units
of domestic currency per unit of foreign currency. An increase in the exchange rate,
therefore, represents depreciation while a decrease indicates an appreciation.
The rest of the paper is organized as follows. Section 2 gives a theoretical discussion
on hysteresis hypothesis. Section 3 discusses the exchange rate threshold, trade flows
and the construction method of hysteresis dummies. Section 4 explains the data,
methodology and estimation techniques. Section 5 discusses the estimated results
while Section 6 concludes.
2. Hysteresis and Sunk Costs
Currency depreciation generally reduces imports of a country as a result of an increase
in import prices. If there is a large depreciation in the domestic currency, import
becomes more expensive, leading to a large fall in import demand. Consequently,
some of the existing exporting firms (supply side) would find their business
unprofitable, forcing them to exit the market. For example, suppose, Bangladesh and
China export the same product, X to the UK. Assume that pound sterling has largely
depreciated against foreign currency. Hence, import demand of product X has fallen
due to higher import price. Let us assume that Chinese firms stay in the market with
the pricing-to-market (PTM) strategy. However, Bangladeshi firms exit from the UK
market because they are unable to follow the PTM strategy. If they follow the PTM
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strategy they end up with loss due to their high production costs. In this case, Chinese
firms capture a greater market share in the UK.
When the reverse situation occurs, i.e., domestic exchange rate appreciates and the
exchange rate returns to its previous level, foreign incumbents (e.g., Chinese firms)
remain active with a larger market share, but no new potential foreign entrant could
enter the market. In our example, Chinese firms capture a greater market share and
remain active with a larger market share. Consequently, Bangladeshi firms cannot reenter into UK market. Hence, a temporary shock in the exchange rate leads to an
irreversible effect on international trade.
Conceptually, this asymmetric behaviour may also occur in the opposite direction - a
large appreciation increases imports but when the reverse situation arises (a large
depreciation occur), there will be no significant fall in imports. One of the important
reasons for hysteresis in trade is, therefore, the PTM behaviour by the exporting
firms.4 However, this is possible if the PTM strategy is inexpensive to exporters.
Existing theoretical studies suggest that ‘sunk costs’ is the main reason for the
occurrence of hysteresis. Empirically ‘sunk costs’ can be captured by an exchange
rate threshold. There exists a ‘no-entry-no-exit’ band in our exchange rate threshold
which can capture sunk costs effect. No new firms enter the market while the
incumbents do not exit the market when the exchange rate movements remain within
the ‘no-entry-no-exit’ band. To capture sunk costs and to test whether ‘hysteresis’
occurs due to the existence of sunk costs, exchange rate movements must be ‘larger’
in magnitude. The fact is that with a ‘smaller’ movements in the exchange rate, any
entry or exit of firms to an export market are not cost effective. This so-called ‘larger’
term can be defined in terms of both size and duration. This ‘larger’ term in our study
refers to ‘a larger movement in magnitude’ and ‘a longer movement in terms of time’
as suggested by Parsley and Wei (1993).

4 For the full discussion on hysteresis hypothesis, refer to Baldwin (1988) and Anderton (1999).
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Figure 1 illustrates the importance of sunk costs in international trade. The figure
depicts the relationship between imports and the exchange rate in the presence of
hysteresis. As can be observed from the figure, it shows that any exchange rate
movement between S0 and S1 (which is considered as ‘not a larger movement’) cannot
influence the decision, whether a foreign firm should enter the export market or any
existing firm should exit the market, due to sunk costs. Foreign firms enter the market
only if appreciation in importer’s currency persists for a longer period and/or if the
appreciation is larger in magnitude. This ‘longer time’ and ‘larger magnitude’ of
exchange rate movements are vital for exporting firms to make their entry and exit
decisions. If an exchange rate change is smaller in magnitude or it is shorter in
duration, then it leads to a movement along the existing import demand curve (but
does not shift the curve). On the contrary, any exchange rate movement from S0 to S2
which is a large appreciation in the importer’s currency entices new firms to enter the
market. In this situation, foreign goods become cheaper to domestic consumers
(importers). This causes a shift of import demand curve from M0 to M1.

Figure 1: Import and exchange rate relation in presence of hysteresis

Source: Parsley and Wei, 1995
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Similarly, any exchange rate movement from X1 to S2 (which is not a large
depreciation) cannot shift the import demand curve from M1 to M0. In this situation,
existing firms continue their supply along M1 because they have already incurred sunk
costs. In this stage exit from the market is expensive for them. Existing firms exit the
export market only if exchange rate depreciation in importer’s currency is very large
(something like a movement from X1 to S1 in Figure 1). In this situation, staying in the
market is very costly for the exporter.
Now, let us assume that an exchange rate band exists for foreign firms’ which would
determine their entry or exit decision. Suppose that the upper exchange rate threshold
of the band is s tu and the lower exchange rate threshold is stl and if the current
exchange rate is et , foreign firms’ entry and exit decision can be explained as
follows:
Firms’ decision

Situation I

Exchange Rate
Movements
et  stu

Situation II

stu  et  stl

No-entry-no-exit

Situation III

et  stl

Entry

Exit

Thus, if current exchange rate ( et ) moves between the lower band stl and upper band
s tu , no new firms enter and no existing firms exit their export market. Hence,

following a depreciation or an appreciation in importer’s currency, there would be a
decrease or an increase in imports, respectively only when the exchange rate exceeds
the upper band or the lower band of the threshold. Now assume that hysteresis occurs
due to sunk costs. Hence, only sufficiently large exchange rate movements (exceeding
sunk costs equivalent) can influence a foreign firm to take an entry or exit decision.
This is because the effect of sufficiently large exchange rate movements only can
outweigh the sunk costs.

7

Figure 2: Hysteresis beyond sunk costs

Figure 2 illustrates how hysteresis occurs beyond sunk costs. Any exchange rate
movement from S 0 to E 0 ( not a sufficiently large appreciation) cannot shift the
import schedule from M 0 to M 1 because of the presence of sunk costs. However, a
large appreciation such as an exchange rate movement from S 0 to S1 would lead to a
shift from M 0 to M 1 .

Assume that there is a large depreciation from S1 to S 0 in Figure 2. As a result, the
import demand curve has shifted back from M 1 to M 0 . We can conclude, in this
situation, that there is no hysteresis in trade. However, now assume that an opposite
and equally large appreciation occurred in importer’s exchange rate. This, in reality,
does not necessarily shift the import demand curve back from M 0 to M 1 . There are
two possibilities: first, the import demand curve ( M 0 ) may not shift at all, but there
may be some movements which occur along the existing import demand curve.
Second, the import demand curve may shift to a new level, such as M 3 (which is less
than a shifting to M1). Both cases will lead to hysteresis.
8

Now suppose that our middle-band (no-entry-no-exit) is extended to an extent so that
it can capture sunk costs5. This follows that any hysteresis found in trade is not due to
sunk costs.
3. Construction of the exchange rate threshold
Following Parsley and Wei (1993), we compute exchange rate thresholds for
explaining hysteresis. The effect of depreciation following a cumulative depreciation
could be different from the effects of depreciation following a cumulative
appreciation. Accordingly, s t is defined as a cumulative change in exchange rate,
which is measured as follows:


st   et i  et  et  1

(1)

i 0

where et is the first difference of exchange rate, and  is the number of periods,
then the hysteresis dummy6, d t can be characterized as follows, as in Parsley and Wei
(1993):

1

dt   -1
0


if e t  0 and s t  0
if e t  0 and s t  0
otherwise

(2)

where d t takes the value of 1 if both the first difference (et ) and cumulative
changes ( st ) in exchange rates are in the positive direction and it is -1 if both are in
5 We have allowed the variation in the middle band by using the exchange rate movements of 13 months (more

than 1 year), 25 months (more than 2 years) and 37 months (more than 3 years) assuming that the bands with
longer movements can capture sunk costs.
6 It accounts for cumulative changes in exchange rates and used as a proxy for hysteresis because of an assumption

that cumulative appreciation (depreciation) followed by a current appreciation (depreciation) denote, so
called, “larger” change in the exchange rate that is sufficient enough to be outside the middle-band and
consequently lead to entry (exit) into the markets. It is worth noting that in some cases (in the series) the
cumulative change appears to be positive in one month however it is found negative in the next month. In that
case, we cannot say that the exchange rate change has lasted sufficiently long to capture so called ‘larger’
movements. It is just to remind the readers that our ‘larger’ term includes both bigger magnitude and longer
period. Bigger magnitude could be captured by cumulative change but longer period should be captured by a
stable movement in the exchange rate. If we impose a restriction that both cumulative and current change
must be in the same direction, we find that many observations are not qualified for so called ‘larger’
movements. Thus, we can capture both larger and longer terms in our exchange rate threshold. For further
detail, please see, page 609, Parsley and Wei (2003).
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the negative direction while it is 0 (zero) if they are in opposite directions. If the
current change and cumulative changes are in opposite direction it indicates that the
depreciation or the appreciation is not sufficiently ‘large’ to induce either entry or exit
from the market. This is because the plus and the minus reduce the magnitude of the
change, and exchange rate movement has not taken place for a sufficiently long
period. Thus, this opposite outcome of cumulative and current changes results in the
value of hysteresis dummy to be equal to zero (‘no-entry-no-exit’ band).
Figure 3 represents the bilateral exchange rates of the pound sterling against the
currencies of the countries in the sample. The figure shows that although the
magnitude of the exchange rates varies, the pattern seems to be similar for all bilateral
exchange rates. This suggests that there is homogeneity in exchange rate movements
in the sample. The shaded area refers to the financial crisis period. It indicates that
during the global financial crisis the movements of the currencies are uniform and
pound sterling depreciated against South Asian countries’ currencies during the global
financial crises.

Figure 3: Real exchange rate of UK with South Asian countries

It is worth mentioning that we are interested in the shifting in import demand function
due to large exchange rate movements which can be captured by an intercept dummy
(see, Anderton 1999, and Baldwin 1988), i.e., we are not interested in the change in
10

slope of import demand curve. The above hysteresis dummy (equation (2)), thus, can
show us whether the intercept of import demand function is significantly different due
to large exchange rate movements. However, the weakness of this single dummy is
that this dummy can only show us if the import demand function does shift
significantly due to large exchange rate movements; it does not show us the impact of
large appreciation and large depreciation, separately. In other words, it does not show
us whether import demand curve shifts due to appreciation or depreciation. This
requires us to construct both large appreciation and large depreciation dummies,
separately. We, therefore, construct the following dummies (i.e., a double-dummy
approach).
Using equation (2) as a benchmark, we construct two separate dummy variables, one
for large appreciation and another for large depreciation, as follows:

1 if et  0 and s t  0;

d ti  1 if et  0 and s t  0;
0
otherwise


(3)

where 𝑖 = {𝐴, 𝐷}; ‘D’ stands for depreciation and ‘A’ for appreciation. The
depreciation dummy ( d tD ) takes the value of 1 (unity) if there is a large depreciation
after a cumulative depreciation and 0 (zero) otherwise. It takes the value of 0 (zero) if
cumulative change and current change are in opposite directions as well as if there is
an appreciation after a cumulative appreciation6. This indicates that hysteresis dummy
takes value of zero when there is no persistent and large movement in the exchange
rate. Similarly, the appreciation dummy ( d tA ) equals 1 (unity) if there is a large
appreciation after a cumulative appreciation and 0 (zero) otherwise. The hysteresis
dummies, therefore, carry three distinguishable features: large appreciation, large
depreciation and the middle band. Current changes are measured as monthly changes
and cumulative changes are captured by the changes in the exchange rate for 13
months (more than 1 year), 25 months (more than 2 years), and 37 months (more than
3 years). We allow for variation in cumulative changes to accommodate heterogeneity
in firms and commodities as suggested by Dixit (1989b). By allowing these variations
we can also capture different speed of exchange rate pass-through into the import
prices. That is, in this study both slow and fast exchange rate pass-through are
11

counted for. The cumulative changes for longer period such as 25 months and 37
months can count for sunk costs, too.
Hysteresis hypothesis predicts that the coefficient of the hysteresis would be negative
and significant in an import equation. This is because a large appreciation in
importer’s exchange rate leads to an entry of new firms into the market which shifts
the import schedule outward. Similarly, a large depreciation in importer’s exchange
rate leads to an exit of some existing exporting firms (who faces loss) from the market
and, therefore, the import schedule shifts inward. Thus, if hysteresis is significant, one
would expect the sign of the coefficient of hysteresis dummy to be negative and
significant.
More specifically, a large appreciation increases imports which represents a negative
relationship between the exchange rate and imports. On the other hand, a large
depreciation will shift the import schedule inward which would again produce a
negative coefficient. Hence, we expect negative sign for both large appreciation and
large depreciation dummies. The combined effect would also be negative. So, in a
single dummy approach (equation (2)) if the sign of the dummy variable appears to be
negative and significant, we would find an evidence of hysteresis in trade. However,
this result would not show us whether the effect of large appreciation is bigger than
the effect of large depreciation, or vice versa. It does not show us whether the
negative sign emerged from large appreciation or large depreciation, too.
On the contrary, in a double dummy approach (equation (3)), if the coefficient of
appreciation dummy is negative and significant, however, the coefficient of
depreciation dummy is not (or vice versa), we would conclude that there is hysteresis
in trade. Moreover, we clearly can show whether appreciation or depreciation causes
the shift in import schedule. It clearly will show us whether new firms have started
exporting during a large appreciation in importer’s exchange rate. It will also show us
whether incumbents do not exit during a large depreciation in importer’s exchange
rate, and vice versa.
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Large Appreciations and Depreciations
We can show the number and the size of large appreciations and depreciations during
our sample period by constructing and plotting the break-points (see, Parsley and Wei,
1993). However, the construction and plot of “the break-points” are limited in
showing whether we have a sufficient number of large appreciations and depreciations
to estimate our model. Our intercept dummies are sufficient to show whether there is a
shift in import demand curve. As mentioned earlier, change in slope of import demand
curve is not our concern.
The break-points are computed based on the following procedure as in Parsley and
Wei (1993)7:
Break-point  d ti  et  st

(4)

where 𝑖 = {𝐴, 𝐷}, A stands for appreciation and D for depreciation. The break points
are plotted in Figures 4(a) - 4(d) (in Appendices), which indicate large bilateral
exchange rate movements of pound sterling against South Asian currencies8. Figure
4(a) suggests that in the managed floating regime of Bangladesh’s exchange rate,
there seem to be more ‘large’ depreciations of the pound sterling than appreciations
against Taka. However, between 2003 and the late- 2007, which coincides with the
country’s de jure9 free floating regime, there are more large appreciations of pound
sterling than large depreciations. The pound sterling depreciates from the onset of the
financial crisis onwards. It is also noticeable from the figure that the size of
depreciations of sterling is larger during the financial crises period than in other
periods.
Figures 4(b) and 4(c) depict the constructed threshold for Pakistan and India,
respectively, in which there seem to be cyclical fluctuations in the exchange rates.

7 See Parsley and Wei (1993) for the full details.
8 It is worth noting that there exist several econometric threshold models which include Enders and Siklos (2001),

Hansen and Seo (2002) and Tsay (1998). However, these models do not seem to be appropriate for this work.
This is because, the first two are bi-variate models but this paper is interested in investigating multi-variate
relationships. The Tsay (1998) model is based on vector autoregressive models, which does not account for
co-integrating relationship that this paper is interested in.
9 Since the seminal work of Calvo and Reinhart (2002), exchange rate regimes declared by countries seem to differ

with the actual regime and therefore, the former is known as de jure and the latter is de facto regimes.
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During the sample period, the pound sterling first depreciates, then appreciates and
then later depreciates again against the Indian and Pakistani Rupee. The size of
depreciations during the global financial crisis period is different, exceptionally larger
than the other periods. In the case of Sri Lanka, there are more episodes of sterling
appreciations than depreciations as indicated by Figure 4(d). Hence, Figure 4(a) – 4(d)
indicate that there is a sufficient number of large exchange rate movements above and
below the threshold levels for Bangladesh, India, Pakistan and Sri Lanka. We,
therefore, have enough number of observations to test the hysteresis hypothesis.
4. Data, Empirical Methodology and Estimations
This paper uses monthly aggregate and disaggregate UK bilateral import volumes and
prices from the trade statistics database of the UK HM Revenue & Customs, UK
Government, for the periods between 1999:01 and 2012:04. Our product
classifications are based on Standard International Trade Classification (SITC). Table
1 (in Appendices) presents the SITC series that we have used in this study. There are
ten industries covered in the study, which are enumerated in the table. The study also
constructs the UK bilateral real exchange rates between the pound sterling and South
Asian currencies by using the data from the International Financial Statistics (IFS) of
the International Monetary Fund (IMF). The SITC-wise domestic PPIs of United
Kingdom are collected from the OECD database. We also use producer price indices
(PPIs) of Bangladesh, India, Pakistan and Sri Lanka, as well as UK industrial
production index (a proxy for real income) sourced from IFS of the IMF. Figure 5
shows the logarithm of the volume of total import of UK from its South Asian trading
partners covered in this study.
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Log(Import volume)

Figure 5: UK Imports from South Asia
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Although there were large depreciations of pound sterling at the time of the global
financial crisis as shown in Figure 3, it seems that there was less magnitude of fall in
the UK imports from these countries. Table 2 (in Appendices) reports the exchange
rate regimes for the countries covered in the sample. We report both de-jure, as
announced by the monetary authorities and de-facto regimes, as identified as the
actual by IMF10. It is evident from the table that the two regimes do not agree with
each other for all the countries. For example, Bangladesh has announced that it has
adopted free-floating regime since May 2003, but the IMF de-facto indicated that the
country has been on a conventional fixed peg arrangement. However, de-facto
regimes of India and Pakistan are not too different from de-jure regimes.
Empirical Model
Based on Rose and Yellen (1989), Rose (1990), and Rose (1991) as well as other
standard two-country trade literature, demand for imports is assumed to be negatively

10 See footnote 9.
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related to relative prices RP  and positively to domestic real income Y  . The import
demand function can be given as follows:

ln Qim,t  i   i ln RPi ,mt  i ln Yt   i d t  ut

(5)

where d t is the hysteresis dummy; u t is the error, which takes the following form:

ut  ln Qim,t  i   i ln RPi ,mt  i ln Yt  i d t

(6)

The model in equation (5) assumes that long-run relationship, i. e. cointegration exists
between the variables. Using equation (5) and (6) and as in Hefferman (1997), the
𝑚
growth of 𝑙𝑛𝑄𝑖,𝑡
can be written as:

 ln Qim,t   i   i ln Qim,t k   i  ln RPi ,mt  i ln RPi ,mt k   i  ln Yi ,t
(7)

  i ln Yi ,t k   i d t   i ,t

where, Qim,t is the UK import volume, RPi ,mt is the relative prices of import for the UK,
which is given by the industry-specific import prices divided by the industry-specific
domestic price, Yt is the real income of the UK (proxied by industrial production
index for aggregate import and industry-wise industrial production index for
disaggregate import models), d t is hysteresis dummy. If significant, d t will affect the
constant of equation (7) and will shift the demand curve that is shown in Figure 1 and
2. The subscript k is the lag length which is determined by the Schwarz Information
Criterion (SIC). The model in equation (7) is extended to include the large
depreciations ( d tD ) and the large appreciation ( d tA ) dummies discussed in the
preceding sections. The model, therefore, takes the following form:

 ln Qim,t   i  i ln Qim,t  k   i  ln RPi ,mt  i ln RPi ,mt  k  i  ln Yi ,t   i ln Yi ,t  k
 i dtD   i dtA   i ,t

(8)

As mentioned earlier depreciation and appreciation typically have different effects on
import, these two separate dummies would indicate whether the effect of large
appreciations and large depreciations are systematically different or they are same. If
the size and significance of  and  are found to be different, this indicates that
there is an evidence of hysteresis in trade. Since, d tD and d tA are intercept dummies,
they will affect the constant term (  i ) in equation (8).
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We test the hysteresis hypothesis employing an intercept dummy because we are
interested in the shifting in the intercept of import demand curve, not the change in
the slope of the demand curve. If either  or  in equation (8) is negative and
significant, and the other coefficient is insignificant, this confirms the presence of an
asymmetry in the UK imports in response to large exchange rate movements. The
coefficients of the first difference of variables provide the short-run estimates and the
long-run coefficients are estimated from the lagged variables. We obtain them from
estimated equation. In the long-run steady state,

 ln Qim,t   ln RPi ,mt   ln Yi ,t  0 ,
thus, equation (7)11 can be written in terms of the long-run as:

  i ln Qim,t   i  i ln RPi ,mt   i ln Yi ,t   i d t

(9)

Hence, the long-run coefficients for the import demand function are as follows:

i   i  ,
i

 i   i  ,
i

i    i  , and  i    i 
i

i

The study estimates the models specified in equations (7) and (8) and then derives
equation (5) using the “delta methods” for both the aggregate and the disaggregate
UK imports, discussed in Section 5 (as follows).
5. Discussions of the Estimated Results
Descriptive statistics of the UK imports from the South Asian countries in the sample
are reported in Table 3 (in Appendices). The industries covered vary from country to
country depending on the availability of data. The highest number of industries data
that we find is for India; eight industries. Seven industries are covered in Sri Lanka
while six industries in Pakistan. The country with the least number of industries is
Bangladesh where data for four industries are available in the database. All series
were subjected to a battery of unit root tests 12 to identify their level of integration.
The results indicate that the individual series are non-stationary I(1) in levels, but
stationary I(0) in first difference. Consequently, Johansen cointegration tests were

11 We apply similar approach to calculate the long-run coefficients from model (8), as well.
12 To this end, ADF, PP and KPSS were used and the results are consistent in that all the variables are I(1) on

levels and I(0) on first difference.
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conducted and the results rejected the null of no cointegration between the series in
favour of the alternative hypothesis of one cointegration.13 Subsequently, the study
estimates the models specified in equations (7) and (8)14.
The Short-run Dynamics and the Long-run Relationships
In the double dummy case, hysteresis dummies can show whether large appreciations
or large depreciations or both significantly shift the intercepts of the import demand
function. If one of the dummies but not both is significant we conclude that there is an
evidence of hysteresis in trade. However, if both dummies are significant (and the size
of the coefficients are same) we conclude that there is no hysteresis in trade.
However, in the single dummy approach, if the dummy is negative and significant, it
indicates that there is hysteresis in trade (see, Parsley and Wei, 1993 for detail). The
results in Tables 4, 5, 6 and 7 (in Appendices) are obtained from the single dummy
approach for Bangladesh, India, Pakistan and Sri Lanka, respectively. These are the
outcomes from the estimated model specified in equation (7).
The error correction model, ECM, and the long-run results for each of the countries
are also reported in the tables. The results indicate that the hysteresis dummies are
negative and significant for SITC 0 and SITC 7 for Bangladesh; SITC 5 and SITC 6 for
Pakistan; and SITC 2 and SITC 5 for Sri Lanka and none for India. The results also
show that the long-run UK GDP coefficient has a negative impact on imports from
Bangladesh. This indicates that if the UK income level rises, UK citizens import less
from Bangladesh. This perhaps suggests that an increase in the UK income leads the
UK buyers to buy expensive products from the export competitors of Bangladesh.
Effects of appreciation or depreciation on the imports in terms of magnitude are very
difficult to discern from the ‘single-dummy approach’. It is also difficult to determine
the type of asymmetry from the ‘single-dummy approach’. Therefore, the double-

13 However, both the unit root test and the cointegration results are not reported in this paper in order not to

unnecessarily make the paper too long. But they are available on request.
14 For robustness checks, the ARDL test of cointegration was also conducted and the results rejected the null of no

cointegration.
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dummy approach will shed more light on this and consequently superior to the singledummy approach. In other words, the advantage of double-dummy over the singledummy approach is that the former, having incorporated explicit effects of
appreciation and depreciation, will indicate whether these changes in exchange rates
have different effects on the imports.
The results obtained from the double-dummy approach are reported in Tables 8 to
Table 11. The results indicate that all the parameters, except the hysteresis coefficient,
are of the expected signs and significant at the conventional level of significance for
almost all SITC categories for all the countries. Table 8 contains the error correction
term, ECM, results obtained from the model specified in equation (8) for Bangladesh.
The depreciation dummy (𝑑𝑡𝐷 ) is found to be negative and significant for all sectors,
except for SITC 6. The results also show that large depreciations of pound sterling
significantly affect the aggregate import and industrial imports of SITC 0, SITC 7 and
SITC 8 from Bangladesh; however, large appreciations did not significantly affect the
UK imports at aggregate or disaggregate level. This indicates that large depreciations
significantly reduce the UK imports from Bangladesh however when the situation is
reversed, i.e., large appreciations occur, there was no increase in the UK imports from
the country. Understandably, the result from the double-dummy approach is different
from the results obtained from the single-dummy approach.
There emerge three implications from estimated results using double-dummy
approach. First, depreciation has a negative and significant effect, but appreciation
shows an insignificant effect on the UK imports. Hence, there is an asymmetric effect
of large exchange rate appreciations and depreciations. Bangladeshi firms those exit
UK market during large depreciations of the pound sterling cannot re-enter the market
during a favourable situation (large appreciation of the pound sterling). This implies
that there is hysteresis in the UK imports from Bangladesh. Second, the asymmetry
suggested by the presence of hysteresis is not like the asymmetric effect found for the
US imports in the 1980s reported in Baldwin (1988) and Dixit (1989). Baldwin (1988)
and Dixit (1989) found that those firms who enter the US market during a large
appreciation, by applying the pricing-to-market strategy, they do not exit US market
when there is a large depreciation in the US dollar. Third, the asymmetry found in
19

UK imports from Bangladesh has not occurred due to sunk costs. This is because we
alternatively applied dummies which are constructed using 13-month, 25-month and
37-month’s cumulative changes in the exchange rate. The latter two are assumed to be
able to capture sunk costs. Hence, this hysteresis occurs beyond the effect of sunk
costs. 15

15 During large depreciation in importer’s currency small firms exit the market, however large firms stay in the

market. During large appreciation in importers currency an incumbent captures a greater market share, it does
not give a small firm a chance to enter the market again. This can be termed as a “third country effect”
because the firms from China (compared with Bangladesh) may have a relatively advantage of low-cost
production. Hence, firms from China are able to apply PTM strategy.
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Note: Delta method computed using analytic derivatives. ** and * reject the restrictions (H0:
parameter is equal to zero) at 5% and 10% level of significance.
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Asymmetric effect in the UK imports from Bangladesh is different to that of the U.S.
in the 1980s as reported by Baldwin (1988) and others, which could be due to the
following reasons: First, Baldwin (1988) estimates hysteresis in the US imports from
24

both developed and developing countries’, while this study estimates the hysteresis in
the UK imports from only developing countries and also from those countries that it
has historical ties and it has maintained a strong trading relationship with. It is worth
mentioning that capacity utilization, pricing behaviour, production costs, firms’ size
are different in developing countries from those prevailing in developed countries.
Second, Baldwin (1988) tests the hysteresis hypothesis by using the import demand
function at the aggregate level, but this paper estimates bilateral industry-specific
import demand functions.
Table 9 contains the results for India. The appreciation dummy is negative and
significant for aggregate import, and industrial imports of SITC 0 and SITC 8 of the
UK from India. However, the depreciation dummy is not significant for those
products. This appears to be similar to the asymmetric effect reported for the US
imports in the 1980s in Balwin (1988) and opposite to that we find for Bangladesh.
This may be because, unlike Bangladeshi exports, Indian exports are not affected by
the pricing-to-market strategy of competing countries. Alternatively, Indian firms also
stay in the UK market through PTM strategy during large depreciation of pound
sterling.
Similar to Bangladesh, the depreciation dummy, is found negative and significant for
UK industrial imports of SITC 5 from Pakistan, and SITC 2 and SITC 5 from Sri
Lanka as shown in Tables 10 and Table 11, respectively. However, appreciation
dummies are insignificant for the same categories (with an exception in SITC 6 from
Sri Lanka). Appreciation dummy for industrial import of SITC 6 from Sri Lanka is
negative and significant, but depreciation dummy is insignificant for this category.
We also find that large depreciations significantly affect UK industrial import of SITC
5 from Pakistan; however, large appreciations do not reverse it as reported in Table 6.
Aggregate import and other industrial imports (except SITC 5) of UK from Pakistan
have been unaffected by large appreciations and large depreciations. Therefore,
hysteresis is not a significant issue for the UK import from Pakistan for all industries,
except for SITC 5.
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It is clear from the above discussion that there is an evidence of hysteresis in
disaggregate import (SITC 2, SITC 5 and SITC 6) of UK from Sri Lanka. However,
the type of hysteresis for SITC 2 and SITC 5 is different to that of SITC 6. Large
depreciations significantly reduced UK industrial imports of SITC 2 and SITC 5 from
Sri Lanka while large appreciations cannot increase those imports. On the contrary,
large appreciation significantly increased UK industrial imports of SITC 6 from Sri
Lanka, large depreciation cannot reduce it.
The foregoing suggests that there is hysteresis almost in all UK imports (except SITC
6) from Bangladesh. However, it is significant only in some industrial imports of the
UK from India, Pakistan and Sri Lanka. This indicates that hysteresis is a countryspecific phenomenon21. We also observe that there is evidence of hysteresis in few
industries in each country. For example, there is an evidence of hysteresis in UK
industrial import of SITC 5 from Pakistan and Sri Lanka. We also find an evidence of
hysteresis in the industrial import of SITC 0 and SITC 8 from Bangladesh and India.
We, therefore, can conclude that hysteresis is an industry-specific as well as a
country-specific phenomenon16. These are consistent with the findings of MartinezZarzoso (2001) who finds that hysteresis hypothesis is both a country- and
commodity-specific phenomenon for Spanish exports to other EU countries.
We can conclude from above discussion that first, hysteresis is both country and
commodity-specific issue; second, sunk costs are not entirely responsible for
hysteresis in trade; third, there are two different types of hysteresis in UK imports:
large depreciations have reduced UK imports from Bangladesh, Pakistan and Sri
Lanka. However, large appreciations have not significantly increased UK imports
from these countries. On the contrary, large appreciations have increased the UK
imports from India. However, large depreciations have not significantly reduced the
UK imports from India.

16This is because some industries (but not all) from some country (not all countries) appear to be characterised by

the pricing-to-market (PTM) behaviour. Second, some goods are inelastic and some are elastic in nature.
Large exchange rate movements cannot influence the earlier types of commodities.

26

Robustness Checks: Recursive Estimation
In addition to standard diagnostic tests, which suggest that the models are adequate,
we also computed recursive estimations. This is done for all the countries covered for
both aggregate and industry-specific data. Figure 6 and Figure 7 depict the results for
Bangladesh with two standard error bands around the estimated coefficients using for
double-dummy and single-dummy approaches, respectively17. The results of the
recursive estimates in Figure 7 suggest that the coefficient of hysteresis for UK
aggregate import, and industrial import of SITC 7 and SITC 8 are negative and
significant over the sample period. However, it is not clear from the figure, whether
‘large’ appreciations or ‘large’ depreciations or both have significant effects on the
UK imports. On the contrary, results from the double-dummy approach (reported in
Figure 6), as expected shed more light on that. It is clear from the figure that there is
an asymmetric response of UK imports to the large exchange rate movements. Large
depreciations significantly reduce the UK imports. However large appreciations do
not significantly increase the UK import from Bangladesh. Hence, confirming the
results discussed above. We have not reported the recursive estimates of UK imports
from India, Pakistan and Sri Lanka (to save space) which are in accordance with the
results reported in Table 9, 10 and 11.

17 We have presented the recursive estimate results only for the UK imports from Bangladesh (as an example).

Recursive estimate results of the UK import from other countries are found in accordance to the estimated
results presented in Table 5, 6 and 7 for the single-dummy and Table 9, 10 and 11 for the double-dummy.
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Figure 6: Recursive ‘hysteresis’ estimate
(Double-dummy approach;  2 standard error bands around the estimated
coefficients)
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Figure 7: Recursive ‘hysteresis’ estimate
(single dummy approach;  2 standard error bands around the estimated coefficients)
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6. Conclusion
Asian countries such as Bangladesh, India, Pakistan and Sri Lanka have been
pursuing export-led growth strategies for the last three decades. These countries have
frequently devalued their currencies to gain a competitive advantage for their exports.
They have also had a long and strong historical trade relationship with the UK.
This paper investigates the exchange rate hysteresis in the UK imports from South
Asian countries. Estimated results suggest that there is an evidence of hysteresis in the
UK imports from Bangladesh; however, there is partial support for hysteresis in the
UK imports from India, Pakistan and Sri Lanka. It also indicates that hysteresis is an
industry-specific phenomenon. This is in accordance with the findings of Parsley and
Wei (1993), Giovannetti and Samiei (1995), and Martinez-Zarzoso (2001).
The study also suggests that sunk costs are not the only reason for hysteresis; there is
an evidence of hysteresis even beyond sunk costs effect. The ECM and the recursive
estimates indicate that large depreciations significantly reduce the UK imports from
Bangladesh. However, this is not reversed by large appreciations. Similar results are
found for UK imports from Pakistan and Sri Lanka. On the contrary, we find that
large appreciations increase the UK imports from India, however, large depreciations
do not bring about the reverse. This is consistent with the findings suggested by
Baldwin (1986) and other recent studies including Belke et al (2013), Belke and
Kronen (2016), and Fedoseeva and Warner (2016).
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Appendices
Figure 4(a): ‘Large’ real appreciations and depreciations of Pound Sterling
against Bangladeshi Taka
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Figure 4(b): ‘Large’ real appreciations and depreciations of
Pound Sterling against Indian Rupees
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Figure 4(c): ‘Large’ real appreciations and depreciations of Pound Sterling
against Pakistani Rupees
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Figure 4(d): ‘Large’ real appreciations and depreciations of Pound Sterling
against Sri Lankan Rupees
Large exchange rate shocks
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Table 1: Standard International Trade Classification (SITC)
Sl.
1
2
3
4
5
6
7
8
9
10
11

SITC Code
Total
SITC 0
SITC 1
SITC 2
SITC 3
SITC 4
SITC 5
SITC 6
SITC 7
SITC 8
SITC 9

SITC Title
Total Imports
Food & Live Animals
Beverages & Tobacco
Crude Materials, Inedible, except fuels
Mineral Fuels, Lubricants & Related Materials
Animal & Vegetable Oils, Fats & Waxes
Chemicals & Related Products, nes
Manufactured Goods Classified Chiefly by Material
Machinery & Transport Equipment
Miscellaneous Manufactured Articles
Commodities/Transactions not Classified Elsewhere in

Source: IMF Annual Report, 2008
* The monetary authority intends to buy or sell foreign exchange at given quoted rates to maintain the
exchange rate at its predetermined level or within a range (the exchange rate serves as the nominal anchor
or intermediate target of monetary policy). These regimes cover exchange rate regimes with no separate
legal tender, currency board arrangements, fixed pegs with or without bands, and crawling pegs with or
without bands.
** Includes countries that have no explicitly stated nominal anchor, but rather monitor various indicators
in conducting monetary policy.
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