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act: The main objective of this study is to re-investigate the exchange rates predictability
puzzle using the monetary model. It is hypothesised that the performance of exchange rate
predictability is better off in countries with monetary instability. We employed bootstrap
iechnique as proposed by Kilian (1999) to alleviate statistical inference intricacies inherent
the long horizon forecasting for three different monetary models (flexible price, sticky
rice and relative price) for selected developing economies. The empirical result shows the
eriority of sticky price model along with the evidence of exchange rate predictability
rhigh inflation economies.
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Introduction

m of this paper is to investigate the exchange rate forecastability puzzle that suggests
: macroeconomic fundamentals contain a negligible predictive content about the
ements of nominal exchange rates. Since the seminal papers by Meese and Rogoff
a; 1983b), much resources have been channelled into the refinement of theoretical
s and advancement of estimation techniques to explain better the puzzle. However,
pirical evidence from mature economies has consistently failed to overturn this paradox.
nsequently, clarifying the puzzle remains a challenging area for researchers.

1In this paper, we give monetary models another chance and investigate whether using
aset from developing economies can improve their forecasting performance. Our
pectation is to find significant exchange rate predictability for countries with unstable
croeconontic fundamentals (see for example McNown and Wallace 1994; Rogoff 1996;
: Moosa 2000). The reason underlying this hypothesis is that countries with greater
metary instability are expected to show a stronger correlation between exchange rates
! monetary fundamentals. Rogoff (1999a) argues that economically stable countries like
=d States, Germany and Japan generally experience very modest inflation rates. In such
umstances, it is difficult to identify the effect of monetary shocks on exchange rates. On
= other hand, developing economies experience high inflation rates, trade balance deficit,
deet deficit and excess money supply.! These relatively weak economic fundamentals, in
dition to the poor management of the economy, are postulated to be crucial in predicting
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er to Table 1 for comparison between income volatility and inflation rate between developing
sountries and the US. The countries of Chile, Israel and Urnguay are categorised as high inflation
muntries.
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exchange rates under the monetary approach. Furthermore, most of the literature in the area
of exchange rate predictability deals with developed and industrialised economies. Until
now, not much work has been done to investigate the forecastability of exchange rates in
developing economies despite their increasingly liberalised financial markets and their
growing importance in the global financial system.?

This study differs from most previous studies in a number of ways. First, our sample is
limited to developing countries that satisfy two important assumptions of the exchange rate
determination model: relatively floating exchange rate and a considerably open economy
for along period to allow meaningful time series analysis. It does not mean that the developing
countries that we chose are fully liberalised, rather that the markets are satisfactorily open
with little market frictions and government intervention. The countries we considered are
Chile, Uruguay, Philippines, Thailand, Israel, Morocco, South Africa and Tunisia. According
to Levy-Yeyati and Sturzeneggar (2003) these are countries that are adopting a relatively
floating exchange rate regime and are in the process of liberalising their capital account.

Second, motivated by Chinn and Meese (1995), we calculated the deviation from
monetary fundamentals that are suitable for the developing economies. In particular, we
considered sticky price and relative price Balassa-Samuelson monetary models to account
for developing country characteristics, as suggested by MacDonald and Ricci (2001). These
models are expected to be superior to the standard flexible monetary model especially for
countries which are still in the process of the liberalisation period (see Crespo-Cuaresma et
al. 2005; Candelon ef al. 2007).

Third, we used an error-correction framework to investigate both in-sample predictive
content and out-of-sample point forecast accuracy of the fundamental-based models by
employing the bootstrap technique proposed by Kilian (1999). The technique is able to
account for small sample biases and size distortion that arise in the inferences procedure.
Furthermore, the methodology is designed to differentiate whether forecastability power (if
any) is due to the contribution of the explanatory variables or simply due to the drift term in
the model.

The plan of the paper is as follows. Section 2 delves into literature reviews. In Section
3, we describe the process of constructing the fundamental variables, the dataset and the
econometric procedure for testing predictability of exchange rate using the monetary models.
Section 4 discusses the findings and the link between predictability and economic
fundamentals of developing economies. Section 5 concludes.

2. Literature Review
The study of exchange rates predictability was pioneered by Meese and Rogoff (1983a;
1983b). Their results suggest that none of the structural exchange rate models are able to

* The bulk of related studies in the developing countries are more concerned with the subject other than
forecasting exchange rate movements using a monetary model. Among other issues of interest are
optimal exchange rate regime, (Hochreiter and Tavlas 2004; Alfaro 2005), exchange markets
integration, (Francis et al. 2002; Cheung et al. 2006; Rogers 2007; Tai 2007), exchange markets
and financial crisis, (Phengpis 2006; Kan and Andreosso-O’Callaghan 2007) and exchange rate
determinants (Civcir 2004; Candelon et al. 2006).
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tcast out-of-sample better than a naive random walk model. Subsequently, extensive
¥k has been carried out using various econometric techniques and different information
10 challenge the superiority of the random walk over monetary models of exchange rate
somination. However, after more than two decades of efforts, none of the out-of-sample
cal work finds consistent evidence of superior forecastability of structural models
ared to the random walk.

Mark (1995) has given a new hope for exchange rate predictability by exploiting the
simed long-run linkages between exchange rates and monetary fundamentals. He found
cant evidence of forecastability at longer horizons (12 and 16 quarter). The same
ion can also be found in Chinn and Meese (1995) who investigated the same issue
22 a larger set of explanatory variables. Chinn and Meese (1995) found that fundamental-

=d error-correction models outperform the random walk model for long term prediction
mzons. However, both the econometric techniques and the results of Mark (1995) and
lan and Meese (1995) have not been free from criticism. Kilian (1999) found that Mark’s
s suffer from inconsistencies in the testing procedure and small-sample bias. Correcting
¢ these drawbacks, Kilian (1999) found no support for long run predictability of exchange

= Later, Berkowitz and Giorgianni (2001) argued that the results of Mark (1995) were not
sust and depend heavily on the assumption of cointegration in the lon g run series.
showitz and Giorgianni (2001) showed that using the same dataset as Mark (1993) but
per the unrestricted VAR model produces very little evidence of predictability. Therefore,
predictability of exchange rates remains if no prior assumption is imposed.?
Recent studies that use different information set and econometrics approaches (mostly
#part from the traditional linear time series) to analyse the association of exchange rates
8 economic fundamentals do find encouraging support. For example, Kilian and Taylor
W03) used an Exponential Smoothing Threshold Autoregressive (ESTAR) model for seven
2CD countries. They showed the (in-sample) relevance of non linearities in exchange rate
nics at the one- and two-year horizons. However, they still could not find support for
—of-sample predictability. Manzan and Westerhoff (2007) proposd a chartist-
mdamentalist model which allows for non linear time variation in chartists’ extrapolation
& that provides support for the long-term predictability for five major currencies (German
&, Japanese yen, British pound, French franc and Canadian dollar) against the US dollar.
study shows that the fundamentalist, together with the chartist, are correcting the
sation of exchange rate from its long run equilibrium path.
Faust et al. (2003) criticised the use of revised data for the fundamental variables and
Bposed the use of real-time (unrevised) data. They argue that revised data can be used

¢ if economic agents have the ability to predict future data (including the revision)
irectly. However, this is not the case as Faust et al. (2005), among others, have shown
i revisions to preliminary fundamental values are large and are unpredictable for some

untries. Faust ef al. (2003) empirically showed that the exchange rate determination models

¢ use real-time data are capable of explaining about 75% of the monthly directional
nanges of the US dollar-Euro exchange rate.

b

‘“omprehensive debate on the reliability of long-term exchange tate forecast can be found in Berben
and van Dijk (1998), Groen (1999) and Rossi (2005), among others.
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A comprehensive review of the empirical literature on the exchange rate unpredictabilit
for industrialised nations over the last few decades can be found in Neely and Sarno (2002
and Cheung er al. (2005). The plausible explanations for the empirical failure of the exchang
rate determination models include the instability of the parameters over the period
simultaneity problems, improper modelling of expectations formation and the failure of lav
of one price, among others. Following these dismal findings, exchange rate economist:
have drawn the conclusion that exchange rate movements cannot possibly be attributed tc
macroeconomic fundamentals, at least in the short term. However, they have a firm belie
that exchange rates cannot move independently from macroeconomic fundamentals ove
long horizons.

3. Exchange Rate Predictability and Developing Countries

3.1 Evidence

Investigating the predictability of exchange rate movements using a exchange rate
determination model in developing economies has not been an easy task. Empirical attempts
are hampered by the difficulty of finding an appropriate market that satisfies the assumption
of a free floating regime, free capital mobility and a stable monetary regime.* Consequently,
there is only relatively little empirical evidence of exchange rate forecastability in developing
countries during post-liberalisation eras. These handful of empirical studies also produced
inconsistent results and therefore no concrete conclusion can be drawn from these limited
findings.

For instance, Ferreira (2006) extensively investigated the significance effect of monetary
fundamentals on the exchange rates for Chile, South Korea, Malaysia, Mexico, South Africa.
Thailand and Turkey from 1992 to 2002 using panel cointegration techniques. He considered
the sticky price model to account for the price rigidities effect between developed and
developing countries. The empirical evidence does not show any significant support to
reject the hypothesis of no long run co-movement between exchange rates and monetary
fundamentals across time and models.’ Therefore the finding casts doubt on the validity of
the hypothesis introduced by McNown and Wallace (1994) who found si gnificant co-
movement between exchange rate and monetary fundamentals in some developing countries
(Argentina, Chile and Israel). On the other hand, Wang and Wong (1997) used Kalman
filtering techniques and ARCH models to address the issues of parameter instability and
conditional variances to predict J apanese yen, Singapore dollar and M alaysian ringgit from
1973 to 1995. They found that the predictive power improves over 6 to 12 months forecasting
horizons. The out-of-sample forecast errors are significantly lower compared to the naive
random walk model. Baharumshah and Masih (2005) further confirmed this findin g using

© Chinn (1998) stressed the importance of capital imperfect mobility and substitutability, and instability
of money demand that are widespread in developing countries in monetary modelling in developing
countries.
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micgration techniques. They found substantial evidence of the strong predictive power
monetary model, both for in-sample and out-of-sample forecast accuracy. Based on
ndard root mean square error (RMSE) and the Theil’s U statistics, their findings
t that the structural model performs better than the random walk only when the
mentaccount is included into the VAR system. They also found the error-correction term
¢ exchange rate equation enters with a significantly negative coefficient. This could
t that exchange rates converge to the equilibrium path over a longer period.

 Monetary Models and Estimation Procedure

isoretically, economists strongly believe that the exchange rate cannot deviate significantly
m its ‘fundamental value’. In other words, the exchange rate and the fundamental value
supposed to be cointegrated and one of the two variables will pull the other toward the
silibrium path. Therefore current deviations of the exchange rate from its fundamental
e should help predict future exchange rate movements. As such, they may be represented
vical dynamic error-correction framework:

Bk =Stk =St = Ok + A (S, = [ )+ Uik k=1,8,12and 16 (1)

ze 5 18 logarithm of the nominal domestic-currency price of one unit of foreign exchange

= i. f; represents the fundamental value of the exchange rate. @ is a constant and
s the predictability parameter to be estimated. k is the forecast horizon (3 months or

of a year) and vy is an /id disturbance term. If A} is smaller than 0, Equation 1

sdicts that the exchange rate should depreciate when s, > £ in order to revert toward the
slibrium path. A statistical test of predictability of exchange rate at horizon £ is thus
med out based on the null hypothesis of no predictability, 77, : 4, = 0 against the alternative
othesis of predictability, &, : 4; <0 There are at least two econometric procedures often
8 1o estimate exchange rate predictability namely, traditional linear and non linear time
s techniques. In this study we only considered the conventional linear time series
ology.

e estimation of Equation 1 was implemented in 2 steps. The first step consisted of
ning the fundamental value £, and the second was to estimate the forecasting regression.
cally, first, we used Mark (1995) methodology to construct the fundamental value
ith a few alterations to suite developing market characteristics. Instead of imposing
wetical value to the elasticity of money stock and income elasticity of money demand to
1] respectively, the fundamental value f will be constructed using the estimated elasticity
l aey stock and income elasticity of money demand from the estimated cointegrating
Hicient of the Dynamic Ordinary Least Squares (DOLS) method. After constructing the
gamental values, then the forecasting estimation will be carried out employing the
Wsirap procedure proposed by Mark (1995) and improved by Kilian (1999) under a
sirained error-correction specification.
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3.2.1 Construction of the Fundamental Values
The fundamental values f, was constructed using cointegrating coefficients estimated by
DOLS regression using the following specification:®

q
Sl=a+ﬁﬂ+‘z 5]'Aft—j+5t 2
==y
where f is a vector of fundamental variables obtained from either one of the following three
monetary models:

Flexible price model

fi =Lom =mp), (e =70 ®
Sticky price model

fo =mg ~m)). e =¥ iy =i0). (7 = 7)) @
Relative price model

£, = [(m—m* ), Cve— Vi » (=B ) (g~ Wof - ol )—(ol" - PN 1)

where m, y, i, tand p in Equations 3 , 4 and 5 represent the logarithm of money stock, the
logarithm of real income, nominal interest rate, the CPI inflation rate and overall prices which
include T, tradable, and N, non tradable goods, respectively. An asterisk indicates foreign
markets. Bin Equation 2 is a vector of parameters of the corresponding monetary models

(flexible price, [ By, - [J)y 1; sticky price, [ By ﬁy . B;» Bz 1; and relative price,
L Brrs ﬁy BBy ,ﬁp 1. The f3,, represents the elasticity of money stock, ﬂy is the

income elasticity of money demand, /3 p is the relative price elasticity, f; and 3 arethe
interest and inflation semi-elasticity, respectively. The anticipated sign for the estimated
coefficients are ﬁm h /3 D and f_ > 0, while ﬁy and ﬂi < 0. A is difference operator and

following Stock and Watson (1993), we set the number of leads and lags of the regressor (¢)
in the DOLS estimator of Equation 2 equal to three (g = 3). We used Newey-West procedure
to compute robust standard errors.

& For If1) series with one cointegration relation, the DOLS estimation procedure produces efficient
estimates of the cointegrating vector.
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The estimated cointegrating coefficients, B s in Equation 2, were then used to construct

fundamental values based on the following models:
lexible price

s = Bnl(m; —m;)~ﬁy(yt - )

©)
Bcky price
=By = )= By (v = 9] )= By~ i} )+ i, -2 ™
Elative price
2 * ~ * a K ~ *
= Bn(m; —m, )“JBy(yt =i A= Bty iy )+ Br(m, -1, ) @)

3 i N ok N*
+B,0(p; —p; diE = )
Deriving fundamental values usin

g the standard flexible price monetary model (Equation
s the most common procedure tha

thas been extensively used by most of the researchers
‘e area, Mark (1995) and Kilian (1999) among others.’ However, it is less appropriate in

= case of developing countries since it requires domestic and foreign asset to be perfect
Bstitutes and uncovered interest parity (UIP) condition to hold in the markets.

In this paper, we also considered two extensions of the basic monetary model as
zzested by Chinn (1998). First, following the work of Dornbusch (1976) and Franke]
1579) we considered a monetary model that incorporates short-term price rigidities (Equation

‘This model incorporates variables that allow for short-run price stickiness that violates
chasing Power Parity (PPP) hypothesis. In addition, the relationship includes interest
ES in order to capture the short-term liquidity effect of the monetary policy. Second, we
ssidered relative price movements by including the tradable and non tradable goods
“7in and across countries, Following Balassa (1964) and Samuelson (1964), the relative
*=cs model is driven by relative differentials in productivity in the tradable and non
fable sectors as presented in Equation 8. These two approaches, i.e. the sticky price
metary model and the relative price Balassa-Samuelson model, are expected to represent
&er the fundamental values of developing economies. Furthermore, the inclusion of
prices and the Balassa-Samuelson effect in / could be crucial for findin g cointegration
idence in developing countries.

Equation 1, combined with the structural models discussed above, resulted in the
‘owing predictability equations:

~ * A *

[s; = (B (m; —m, )= By, (v, ~ y; V]+&irs ©)
Y

(1995) and Kilian (1999) imposed value of [1, -1] to ﬁ

m and By respectively.
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Model 2:
Asppp =0+ M5 — (B (m —my )—=By(y: = ¥i J= By =3¢ J (10)
+BTE(TCI -1 )] +Ersk
Model 3:
Asppp =0+ A s ~(Bpul(m —my )‘ﬁy(}’f -y )= Biliy =i )
(1)

+ B (7, —ﬁ:)+5pf(pf ol y-tof i
&1k

3.2.2 Forecasting Regression

We considered in-sample and out-of-sample forecasts to evaluate the accuracy of the
monetary model in predicting exchange rate movements. Analysis of the in-sample forecast
(based on full sample from 1984Q1 to 2005Q4) of the monetary models (Models 1,2 and 3)
has been compared to random walk model of Equation 12 (as a benchmark)

Siok =St =dip Y€k k=1,8,12and 16 g (12)

of the corresponding k and tested for Ho Ay =0 against Hy: Ay <0 orbased on joint
test of all forecast horizons as Fg - A4 =0 YkagainstH, : A, <0 for some k. On the other
hand, for out-of-sample forecast, we used prediction mean-squared error of Equations 9,10,
11 and 12 from the sequence of recursive forecasts to evaluate the Theil’s U-statistic and
DM statistic of Diebold and Mariano (1995) withand without drift. Specifically, the estimation
started from 1984Q1 to 1995Q4. To generate the next forecast 4, the estimation sample was
updated by one period 1996Q1 fork = 1. 1997Q4 for k = 8,1998Q4 for k= 2 and 1999Q4 for
k = 16. The procedure was repeated until we reached the end of the sample in 2005Q4.
However, the forecasting exercise based on Models 1, 2 and 3 involved econometric
difficulties. First, the error-correction representation was only appropriate under the

assumption of stationarity of the error correction term ( Sy — f;)- This is because the

asymptotic null distribution of test statistics for ?uk depends on whether the error-correctior

term is stationary or not, as discussed in Cavanagh ef al (1995) and Valkanov (2003).
Another econometric problem is that forecasting involves future horizons k. whel

k > | . the dependent variable ( Sp4k — ;) represents overlapping sums of the origina

series that may result in high persistency of the error correction term. In this case, statistice

inference should be handled with care since the in-sample R’ and the t-statistics do nt

converge to a well-defined asymptotic distribution and the estimated coefficient, Kk ;

biased away from zero due to size distortions. This bias is in favour of finding predictabili
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wrecast horizon (k) increases (see among others Mark and Sul 2001; Berkowitz and
sanni 2001), for detailed discussions on the subject matter).

» mitigate the above discussed problems we considered the bootstrap technique
.ed by Kilian (1999) to approximate the finite sample distribution of the test statistic
the null hypothesis of no exchange rate predictability. This approach consisted, first,
mating the Data-Generating Process (DGP) under the null of no predictability for the
rained Vector Error Correction Model (VECM)

o+ 3

21
=0 — o ( fr-1 51— 1)+Z§; Asy_; + Eé’ A, +uyy (14)
J =
constrained Estimated Generalised Least Squares (EGLS) technique with all coefficients
. set equal to zero. The system also requireed the restriction of /1, <0 to be satisfied

e estimation stability. The lag order g was determined under /7, using AIC criterion. ®

Second, after estimating Equatlons 13 and 14, a sequence of{g Sy } pseudo

vations could be generated under the assumption of /.i. 4 innovations using cumulative
of the realisations of the bootstrap data-generating process. The process was initialised

E *
pecifying (/r*—l —S:fl)z 0 and ASt—j =(and Aft-j =) forj=g-l,...1 and

| i y . > * * * !
ding the first 500 observations, The pseudo innovation term u, = (uy,, o, ) Was

’

\om and drawn with replacement from the set of observed residuals 3 = 721: , 1,}2!_ g

process was repeated 2000 times. Third, these {5 ; b e : } of 2000 bootstrap replication

= used to estimate the following long-horizon regression:
* * * * Ed *
:_Sf =ak +ik(st _ff )+vt+k k:1,4,8,12,16 (].5)

inally, the empirical distribution of these 2000 replications of the bootstrap test statistics
= used to determine the p-value of the #(20), #(A), U, DM(20), and DM(A) of Equations 9,
L]
With regard to the potential problem of the serial correlation of the error term due to &
~we adopted two approaches. First we used Newey-West corrected (-statistics by
ing the truncation lags to 20 since the longest forecast horizon was 16. Second, we used
sta-dependent formula provided by Andrews (1991) under a univariate AR(1) as an
roximating model. As a result, the statistical inference was robust to highly persistent or

further detailed explanation on the estimation procedures, please refer to appendix in Kilian
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Table 1. Economic fundamentals for selected developing countries from 1984q1 to 2005q4

Country Exchange rate regime Income Inflation Total trade
volatility
Lowest Highest (% GDP)
Chile | 2 2.75 11.63 60.32
Israel 1 2 2.27 41.12 83.41
Morocco 1 1 4.84 4.11 60.84
Philippines 1 3% 3.89 991 7911
South Africa 1 3¢ 2.59 9.99 48.50
Thailand 1 2 4.78 3.61 90.73
Tunisia 1 2 2.60 5.00 87.36
Uruguay 1 2 5.08 43.41 42.22
United States 1 1 1.53 31 21.64

Classification of exchange rate regime is based on Levy-Yeyati and Sturzenegger (2003: 2005). The
index ranges from 1 = float; 2 = intermediate; and 3 = fixed. We included Philippines and S. Africa since
they had a fixed regime only for these three years # 19871993 and 1996 and 4 1990, 1993 and 1995,

respectively. The indices for the remaining countries and years are either 1 or 2. Income volatility is the

standard deviation of the growth rate of GDP per capita. Inflation is a measure of mean inflation over
the sample period. Total trade is an average of total import and export per GDP.

had near-spurious regression problems because it had the ability to automatically adjust
the critical values to the increase in dispersion of the finite sample distribution of the test
statistic for different lag structures and estimation procedures.

3.3 Data

In the present case, which is limited by the availability of fully liberalised developing
economies, we constrained ourselves to markets that satisfied the assumptions of the
monetary model i.e. floating exchange rate regime and relatively open capital markets over
along period. Based on Levy-Yeyati and Sturzeneggar (2003; 2005), and supplemented by
ratios of total external trade to GDP (see Table 1), we chose the following 8 developing
economies: Chile, Israel, Morocco, Phi lippines, South Africa, Thailand, Tunisia and Uruguay
(along with the US economy as a base market).? Levy-Yeyati and Sturzeneggar (2003)
classified 3 de-facto exchange rate regimes: float, intermediate and fixed. We chose only
markets that were under float or intermediate regimes for the whole sample periods.! Float

° The definition of developing market is based on the International Financial Cooperation (IFC). For

more detailed explanation refer to Global Economic Prospects and the Developing Countries, World
Bank (2002), among others.

We included Philippines and South Africa into our sample though these two economies had fixed
exchange rate regime for the following years: 1987, 1993, 1996 and 1990, 1993, 1995 respectively.
Countries that experienced more than three years of fixed exchange rates regime were excluded from
the analysis. Full version of exchange rate regime classification can be accessed from http://200.32.4.58
~ely/index. html.

1
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B intermediate regimes also indirectly indicate that the markets are not only open but
naracterised by little market frictions and government intervention. As defined by Levy-
vati and Sturzeneggar (2003), float and intermediate regimes are characterised by indices
low reserve volatility together with high exchange rate volatility. Low volatility of reserves
considered an indicator of less government intervention in the monetary policy. Therefore
suntries that have adopted a hard peg exchange regime, like China and Malaysia, or
essive capital control, like Korea, were excluded from the analysis.

The variables considered in our monetary model were end-of-period quarterly nominal
\Change rates expressed as the US dollar per developing countriy currency to proxy the
sminal exchange rate (s ), the money stock M2 to measure money supply (m), the Gross
mestic Product (GDP) to proxy real output (y), the Consumer Price Index (CPI) as broad

=lator (T ), short term interest rate is proxied by inter-bank deposit interest rates (i ), and

= relative price of tradable and non tradable price deflator (p) is proxied by the ratio of CPI
#d Producers Prices Index (PPI) or Wholesale Price Index (WPI). The sample period
smsidered in the analysis was from 1984Q1 to 2005Q4 and retrieved from either Datastream®
¢ the IMF’s International Financial Statistics. All variables except interest rates were
snverted to natural logarithms. '

. Results

nlike earlier studies (for instance, Mark 1995; Kilian 1999), this paper does not impose a
weoretical value for the cointegrating coefficients in constructing the fundamental values
- Instead, we used the estimated parameters obtained from DOLS regressions of Equation
‘Table 2 shows the estimated cointegrating coefficients that were used in constructing the
undamental values for all models and markets,

‘We computed the Theil’s U-statistics (the ratio of RMSE from two competing models-
onetary versus random walk), the #-statistics and the Diebold-Mariano, (DM) statistics to
s=ss the performance of exchange rate forecast using Models 1,2, and 3." The estimation
=sults are presented in Table 3a and 3b for the drift-less random walk benchmark model and
i Table 3¢ and 3d for the random walk with a drift term. All the test results are presented in
i= form of bootstrap p-values based on 2000 replications. We were particularly interested

1 testing (in-sample) the hypothesis that j'k <0, and the out-of-sample performance based

n one-step ahead the Diebold-Mariano DM test statistics and Theil’s U-statistics. Long
izon predictability arises if the p values indicate increasing significance as the horizon &

scomes larger. We were also interested in testing the joint significance of;{.k =0forall £

10 per cent level.

Based on these criteria, the results show that only two countries (Israel and Uruguay)
wovide strong support for long horizon out-of-sample predictability. For Israel, the forecast
scuracy improves for longer horizons. This is evident from the U-statistics that are
uwznificant at k=12 and 16 under the no drift sticky price model. In addition, the p value of

estimation procedures were conducted using the MATLAB code provided by Lutz Kilian which is
awailable in the Journal of Applied Economelrics data and code archive 1999 Volume 5.
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‘How Well Do Monetary Fundamentals Forecast Exchange Rates in Developing Economies?

joint test of the Theil's U-statistics is also significant. However none of the test statistics
isracl are significant when a drift term is considered in the models. In the case of
zuay, the monetary models with a drift predict better the exchange rate movements. The
i test of DM(20) statistics for sticky price model and DM(A) for all three models with a
it are significant compared to none for the driftless case.

‘The result shows that there is evidence of the short horizon (k = 1 and 8) predictability
ile, Uruguay and Morocco under the monetary models with a drift term. The out-of-
aple test statistics (for k= 1) of all models are significant for Chile and Uruguay but only
Ly price model fits the Moroccan market. Another obvious finding from the analysis is
i the Chilean, Israeli and Uruguayan markets also provide significant support for in-

mple predictability. The p values of #(A) and #(20) for some of the /1k are significant (in

case of the Uruguayan market and the in-sample predictability test statistics are significant
2ll models with drift term). For the remaining countries (Philippines, Thailand, South
#ica and Tunisia), no predictability has been detected in the analysis.

A number of interesting observations can be drawn from the results discussed above.
SL the two countries (Israel and Uruguay) for which we find support of long-horizon
dictability are characterised by high inflation (see for instance Braumann 2000) for high
ation countries classification and Table 1 for comparison between markets under study).
e results confirm the earlier proposition made by McNown and Wallace (1994) and Rogoff
#9a) who argue that forecast accuracy using monetary models should be higher in
sniries with unstable macroeconomic fundamentals.

Second, inclusion of a drift term in the estimation has eliminated predictability from the
#eli market. The opposite holds for Uruguay where predictability arises when the
schmark is the random walk with drift. This shows the importance of considering drift or
drift in the estimation, as argued by Kilian (1999). Third, considerin g alternative monetary
els (sticky price and relative price models) has proved to be useful in the process of
icting exchange rates movements in developing countries. At least the sticky price
adel appears to be superior to the standard flexible price and the relative price Balassa-
muelson model. This finding is similar to that of Chinn (1998) who suggested the
periority of the sticky price model over the relative price Balassa-Samuelson for Philippines
%0 and Thailand baht.

Finally, the finding of short-term predictability (k = 1 and 8) for Chile, Uruguay and
arocco is relatively surprising. This could be presumably a result of the instantaneous
change market reaction to the instability of economic fundamentals. The evidence is in
vour with the growing literature on the integration of the currency market (Francis er al.
002) and equity market (Frankel ez al. 2004; Golstein et al. 2000) in developing economies. 2

lavestors could be very prudent on the issue of economic and non economic uncertainty in developing
ountries. Studies have shown that the risk of international loan default is very high (Catao and Sutton,
2002, among others). Consequently, for highly unstable developing countries, they are unlikely to
teceive huge amounts of long-term debt. For instance, Velev (2007) has shown that most of the un-
able developing countries have received significant higher, short-term maturity debt compared to
he relatively stable developing economies. Uruguay which is more unstable has received 63 per cent
sort-term credit from the US banks compared to only 20 per cent for Peru. Instability has a signi-
ficant role in determining short- or long-term credit to the developing countries.
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The linkages between markets are further speeded up by the rapid development in information
technology.?

5. Conclusion

We considered developing countries that are open and adopted floating exchange rate
regimes to investigate the exchange rate forecastability puzzle using monetary models. The
motivation for this study is based on the hypothesis proposed by McNown and Wallace
(1994) and Rogoff (1999a). The hypothesis states that exchange rate predictability should
be better off in countries with unstable monetary fundamentals. In addition to the standard
flexible price model, we considered two alternatives approaches that account for sticky and
relative prices. The method of Kilian (1999) was employed to reduce problems in the long
horizon finite sample forecasting estimations,

Based on Levy-Yeyati and Sturzeneggar (2003: 2005), eight developing countries were
chosen for the analysis to gain insights into exchange rate forecastability. The results
suggest that the inclusion of fundamental values derived from the sticky price monetary
model appear to improve the out-of-sample forecast accuracy of the exchange rate
determination models for four developing economies of Chile, Israel, Morocco and Uru guays
Empirical evidence is in favour of the hypothesis that markets with unstable monetary
fndamentals such as high inflation have higher forecast accuracy compared to the ransom
walk model.

Overall, predictability of exchange rates in developing countries is very sensitive to
the selection of appropriate models and the results are country specific in nature. For future
research on developing countries on the same issue, it may be fruitful to explore the potential
of short- or long-term forecast accuracy using non linear specifications.
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