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Resumen

En este trabajo evaluamos la habilidad de una medida de desbalance externo, que combina el
canal de comercio y el financiero, para predecir el tipo de cambio real en Chile. Utilizando una
base de datos que contiene los activos y pasivos externos en frecuencia trimestral desde 1983 a
2005, y empleando recientes tests de habilidad predictiva fuera de muestra, mostramos que
nuestra medida de desbalance externo es capaz de predecir el tipo de cambio real en horizontes
de hasta 2 afios. La evidencia de predictibilidad tiende a ser mas fuerte en la medida que se
amplia la ventana de estimacion de los pardmetros. Esto es probablemente producto de la
mayor importancia relativa del desbalance externo en la dindmica del tipo de cambio en los
ultimos afios, o de la creciente precision en la estimacion de los parametros al aumentar el
tamafio muestral. Cuando evaluamos los tres componentes de la medida de desbalance externo:
razén exportaciones a importaciones, exportaciones a activos y activos a pasivos, encontramos
que la capacidad predictiva fuera de muestra es principalmente explicada por los dos ultimos
cuocientes.

Abstract

We evaluate the ability of a measure of external imbalances that combines the trade and the
financial channels to forecast the real effective exchange rate for Chile. By making use of a
quarterly database of external assets and liabilities for the period 1983 to 2005, and employing a
recently developed test of out-of-sample predictive ability, we show that this measure is able to
predict the real exchange rate at horizons of up to 2 years. Out-of-sample evidence of
predictability tends to get stronger as the size of the window used to estimate the parameters
increases. This is probably because of the greater relative importance of the external balance in
the dynamics of the exchange rate in the last few years, or because of the increasing precision of
parameter estimates with the sample size. When we break down our measure of external
imbalances into its three components: exports to imports ratio, exports to assets ratio and assets
to liabilities ratio, we find that out-of-sample predictability is mainly driven by the last two
ratios.

We thank the comments of Rodrigo Valdés to a preliminary version. We also thank Andrea Bentancor
for valuable comments, and Gustavo Leyva for his research assistance. All remaining errors are ours.
Contacto: Agustinas 1180, Santiago-Chile. Tel: 56-2-670-2404, Fax: 56-2-670-2836. E-mail:
ppinchei@bcentral.cl; jselaive@bcentral.cl.




l. Introduction

Recent research has found that current account deficits and the associated net financial
inflows are not the only factors that play a role in the evolution of the International
Investment Position (IIP). In particular, changes in asset prices and especially in exchange
rates affect the stock of assets and liabilities that make up the IIP (Lane and Milesi-Ferreti,
LMEF, 2005). The growing importance of these factors has been documented for emerging
market economies in the last few years. The volume of both gross assets and liabilities has
increased sharply; as a result, asset prices and exchange rate fluctuations have generated
larger capital gains and losses. This variation of the stock of assets and liabilities associated
with unrealized capital gains — triggered by changes in asset prices and exchange rates —
have been referred as valuation adjustments.

On the other hand, since the influential papers of Meese and Rogoft (1983a, 1983b) there
has been considerable literature which claims that one should not expect much exchange
rate predictability with fundamentals. That view has been controversial and puzzling for
researchers and policymakers who have continued developing models that investigate the
role of new models and use new out-of-sample tests with improved small sample
properties. Important contributions in this regard are Clarida and Taylor (1997), Clarida et.
al (2003), Clark and West (2006, 2007) and McCraken (2007), among many others.

In a recent paper, Gourinchas and Rey (2005) have shown that multilateral real dollar
exchange rates are well predicted by a measure of external imbalances that takes into
account the trade and financial channels in the external adjustment.” The intuition behind
the linkage between external assets and the real exchange rate can be found in the so called
transfer problem, which has the central prediction that the wealth effects and international
investment income flows associated with nonzero net foreign asset positions require some
degree of real-exchange-rate adjustment in the long run. Even though the short-run co
movement between net foreign assets and the real exchange rate depends on the underlying
shock, several approaches predict that real appreciations should be associated with
accumulation of net foreign assets in the long run. Countries with large external liabilities
need to run large trade surpluses in order to service them, and achieving these trade
surpluses requires a more depreciated level of the real exchange rate (Lane and Milesi-
Ferretti, 2004).

Gourinchas and Rey find that at a one quarter horizon, 11% of the variance of exchange
rate is predicted, while for one and three years ahead, 44% and 61% of the variance is
predicted. Specifically, they statistically outperform a random walk in an out-of-sample
exercise at all horizons between one to twelve quarters ahead, providing relevant evidence
that overturn the seminal result of Meese and Rogoff (1983a, 1983b). The financial channel
—in addition to the traditional trade channel - is the natural implication of an intertemporal
budget constraint that allows for valuation changes in foreign assets and liabilities.

% Gourinchas and Rey’s approach builds on Lettau and Ludvigson (2001) on the implication of the
consumption-wealth ratio for predicting future equity returns. Similarly, Selaive and Tuesta (2005) show
theoretical reasons to expect exchange rate predictability using this ratio, and they present forecasting
evidence in that direction.



Basically, the change in a country’s net foreign asset position need not equal its current
account as we mentioned previously. The reason is that the current account does not track
unrealized capital gains arising from local and foreign asset prices and currency
movements. This valuation effects equal the capital gain on the net foreign asset portfolio —
the total net return minus income -, dividends, and earnings distributed.®> Gourinchas and
Rey provide a detailed account of the foreign investment position of the US. They report
yields across different types of assets and liabilities, identify the impact of a depreciation of
the dollar on different yields, and discuss the channels through which the exchange rate
facilitates the adjustment.*

Following this line of research, in this work we examine the ability of a measure of external
imbalances —and its components - to predict the Chilean real effective exchange rate (RER).
Our evidence highlights that a measure of external imbalances that combines the trade and
the financial channel contains useful information to predict the Chilean RER at horizons of
up to 2 years. We observe promising out-of-sample predictability, and systematic evidence
of predictability increasing with the size of the window used to estimate the parameters of
the models. This is probably because the external balance of the economy has turned out to
be more relevant in the dynamics of the exchange rate in the last few years and/or estimates
of the parameters may become more precise as the size of the estimation window increases.
When we break down our measure of external imbalances into its three components:
exports to imports ratio, exports to assets ratio and assets to liabilities ratio, we find that
out-of-sample predictability is mainly driven by the last two ratios.

For our analysis we employ a unique database for Chile that covers the period 1983-2005 at
quarterly frequency. This database, especially prepared for Chile, differs from LMF s in the
frequency of components of the external position.’

Finally, as another case of an emerging market economy, we would like to mention that
Pan (2006) has found that the valuation adjustment channel is less relevant than the trade
channel in South Korea.

The next section explains the measure of external imbalances and the data used in the
forecasting exercises. The third and fourth sections present the forecasting exercises. The
last section concludes.

I1. A Measure of External Imbalance with a Role for VValuation Adjustments

A modeling approach for combining the trade and valuation channel has been proposed by
Gourinchas and Rey (2005), Alquist and Chinn (2006) and LMF (2005). They derive the

3 See De Gregorio (2005) for the implications of valuation adjustments in an emerging market economy, and
related policy implications.

* Tille (2003) explores the relative importance of asset price changes and exchange rate changes for valuation
adjustments. He finds that between 1999 and 2001 valuation adjustments were responsible for 37% of the
worsening of the U.S NIIP.

> Pistelli, Selaive and Valdés (2005) make use of LMF s database to explore the role of assets, liabilities and
valuation adjustments in sudden stops, currency crises and speculative attacks.



following expression for net portfolio return, ret, which combines market and exchange rate
induced valuation effects:

ret, =a+ pnxa,_ +7Z 0 +¢, 2)
where Z is a set of control variables, and
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where the p’s are normalized weights; Xm is the deviation from trend of net exports; al is
the deviation from trend of net assets and xa is the deviation from trend of exports to assets.
These vectors are estimated as the residuals of a cointegrating relationship between exports
and imports (xm), assets and liabilities (al) and exports and assets (Xa). Gourinchas and Rey
use Stock and Watson’s (1993) dynamic least square technique and estimate single OLS
regressions that include leads and lags of the changes in the dependent variable.

The normalized weights g, and u, correspond to the relative importance of exports and
imports in the trade balance in steady state. On the other hand, 4, and g have similar

definitions for assets and liabilities in the net external position. Based on stationarity
assumptions of the ratio of assets, liabilities, export and imports over household wealth in
US, Gourinchas and Rey define:
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Where g, is the ratio of 1 = exports, imports, assets, liabilities, over household wealth.

In this context, nXa can be interpreted as: “approximately the percentage increase in exports
necessary to restore external balance (i.e., compensate for the deviation from trend of the
net exports to net foreign asset ratio).” (Gourinchas and Rey, 2005).

Based on Gourinchas and Rey’s approach we construct a variable similar to nxa to carry
out inference on predictability for the RER at several horizons. To do so, the database used
in this work is a compilation and recalculation of the stocks and flows of the main
components of the IIP of Chile for the period 1983-2005 at quarterly frequency.

Figure 1 plots the series that are used as building blocks in the approach that we follow.
This picture illustrates the increasing trend in assets and liabilities in line with the
associated flows of imports and exports. From this picture, we observe an increasing



international financial integration of the Chilean economy during the last decades. In fact,
external assets as a percentage of GDP have increased from 48% in 1990 to 80% in 2005.
On other hand, external liabilities were 1.2 times GDP in 2005.

Figure 1. Imports, exports assets and liabilities: 1983.1-2005.4
(Natural log of number in millions of USD)
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For Chile, the calibration of the normalized weights used by Gourinchas and Rey is not
straightforward. There is no time-series information on household wealth. On the other
hand, to use average shares of exports, imports, gross foreign assets and liabilities relative
to other denominators may be either arbitrary or may have the problem of estimating steady
state variables from a short period of time.® In this context, we take a different —more
statistic- methodological approach which is to combine the vectors xm, al and xa using
weights associated to their principal component. By doing so, we acknowledge that the
economic interpretation of this variable may differ from that given by Gourinchas and Rey.

Specifically, we define the variable NXAP and its real time variant NXAPR, as follows,

NXAP = A xm+ A,la+ A, xa
NXAP® = 27 xm™ + A%la" + 27 xa"

where the A’s correspond to the coefficients associated to the principal component of the
vectors Xxm, la and xa.” The difference between NXAP and NXAP® is given only by the
definition of the information set at the moment of prediction: NXAP® is a real time
variable, meaning that it is built using estimates of the required cointegrating relationships

% Pan (2006) uses the gross national income instead of household wealth.
7 Principal components analysis has been used extensively in the financial and economic literature. See Flury
(1988).



and principal components weights with information available just at the moment of
prediction (that is to say, with information of the last R available observations and up to
time t). NXAP is built in the same fashion as NXAP® but using the full sample information
for the estimation of the required cointegrating relationships and principal components
weights. Predictive exercises with NXAP® are called out-of-sample, whereas exercises with
NXAP are called pseudo out-of-sample.®

Figure 2 shows the Chilean real effective exchange rate and our estimates of the three
vectors xm, la and xa. We observe that the three series commove with the RER, yet show
higher variability”.

Figure 2. Residual Cointegrating Vectors and RER
(estimated with full sample, 1983.1-2005.1V)
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Source: Authors’ calculations and Gourinchas and Rey (2005)

We also evaluate that ability that each component of NXAP® has to predict the real
effective exchange rate in Chile. This is done to identify the vectors which are driving the
predictive ability of NXAP and NXAPR. We notice that Pan (2006) examines the role of the
trade and financial channel separately, associating the predictive ability of xm to the former
channel.

¥ Unfortunately, we do not have real time vintages of the variables, so we work with revised data.

? Effective Real Exchange Rate is defined as domestic relative to foreign prices. We reject the null of a unit
root for all estimated residuals of the cointegrating relationships at a 10% percent significance level, which
supports our assumption of stationarity for these residuals.



In a nutshell, we have a measure of external imbalances that we have called NXAP, derived
following Gourinchas and Rey in combination with a principal components analysis. In the
next section we evaluate the ability of the aforementioned measure of external imbalances
and its components to predict changes in the Chilean RER.

I11. Econometric Setup

We use an econometric set up based on Mark (1995) and very similar to that in Gourinchas
and Rey (2005) and Clark and West (2006, 2007).

In our forecasting exercise we compare the predictive ability that our measure of external
imbalances has to forecast RER returns at different horizons. We compare this predictive
ability against three simple benchmarks: A driftless random walk, a random walk with drift
and an AR(1) with drift . We also evaluate the ability of the components of our measure of
external imbalances to forecast the Chilean RER. More formally we have

H . RERR ., =a +BX+& (4)
H o RERR =& (5)
H ,: RERR ., =, +& 0 (6)
H o RERR =4 +7R +&, 0 (7)

where RERR; represents the quarterly change in the logarithm of the Chilean RER at time t,
Eit+1 t+k» 1=1,..3 and &1 t+k are random perturbations uncorrelated with information available
previous to time t and X; represents a predictor.

Initially we have T+2 = 92 observations of the RER at quarterly frequency ranging from
1983Q1 until 2005Q4. We drop one observation to evaluate predictability against an AR(1)
model so we end up with 91 available observations. We evaluate predictability of RER
returns at 8 forecasting horizons: 1 to 8 quarters ahead. Therefore the series of RER returns
k step ahead contains T+1-k observations. We estimate equations (4), (6) and (7) by
rolling'® OLS, so we split the full sample in an estimation window of size R-k and a
predictive window of size T+2-k-R.

We carry out exercises of out-of-sample inference about predictive ability comparing
model (4) to model (5), model (4) to model (6) and model (4) to model (7)."' Regardless of

1% Out-of-sample exercises usually update parameter estimates according to some variation of three major updating
schemes: fixed, rolling or recursive. We will restrict to the rolling scheme because it is appropriate when working with
time series that may have experienced breaks, and also because in the tests due to Clark and West we do not want
parameter uncertainty to vanish asymptotically.

' Evaluation of predictive ability is usually carried out with two different approaches: in sample and out-of-sample. Both
approaches have advantages and disadvantages. For instance, in-sample analyses have the advantage of using all the
available observations for estimation of unknown population parameters. This is in opposition to out-of-sample analyses,
which split the available data in estimation and predictive windows. Fewer observations are of no help when attempting to
get precise estimates of parameters in stationary environments. In fact, Inoue and Kilian (2003) argue that splitting the
available sample in two different windows may reduce the power of out-of-sample tests in comparison to in-sample tests.
The latter tests, however, are considered to be more sensitive to data mining-induced overfitting problems, as mentioned
by Clark (2004).



the critics that may surround out-of-sample analyses, we consider that they are more
appropriate to evaluate predictive ability in the application we are interested here. This is
partly because we want to properly compare our results with those of the relevant literature,
and partly because they better reflect the difficulty faced by a policy maker when
confronted with a real time forecasting task.

When comparing models (4) and (7) we apply the traditional asymptotically normal test
developed by West (1996) and Diebold and Mariano (1995) with quadratic loss.'”> When
comparing models (4-6) we notice that models (5) and (6) are nested in model (4) so
asymptotic normality of this test does not hold anymore, see McCraken (2007). Instead, we
rely in two out-of sample tests recently developed by Clark and West (2006) and Clark and
West (2007) that are appropriate in nested environments. The first test, called Mean Square
Prediction Error—Adjusted (MSPE-Ad)) is applied to evaluate the predictive ability of the
alternative model (4) against the driftless random walk in model (5)."° This test is
asymptotically normal. For the comparison of model (4) and model (6) we use a variant of
the MSPE-Adj test developed by Clark and West (2007). The distribution of this statistic
under the null is shown to be well approximated by a normal distribution'*.

We are aware that out-of-sample analyses may be too stringent to evaluate predictive
ability with sample sizes typically available for countries like Chile. For this reason we
complement our out-of-sample (OOS) results with pseudo out-of-sample (POOS) results.
The difference between our OOS and POOS results is simply given by the construction of
the variables used for prediction. Our OOS analyses consider prediction using real time
variants of the variables (NXAP®, xm®, xa® and al” ). Instead, our POOS analyses consider
prediction only with NXAP, xm, xa and al, variables which include information of the
whole sample.

V. Evaluation of Predictive Ability

As mentioned before, we show results for our measure of external imbalances (NXAP) and
its three components Xm, xa and al. We also use a real time variant of the variables that we
denote by NXAP®, xm®, xa® and al®. We estimate model (4) with each of these four vectors.
We then compare the predictive ability of these variables using the three benchmarks given
by models 5- 7. For each version of model (4) we engage in four empirical exercises. First,
we assume that the number of observations used for the first estimation (R-k) is fixed at 65-
k. Then we compute our statistics and analyze whether the tests are able to reject the three
proposed null models at different significance levels.

2 The asymptotic irrelevance discussed by West (1996) allows us to rely in standard normal critical values without
further corrections originated by parameter uncertainty.

5 A useful interpretation of this test is given by Pincheira (2006). In this paper it is shown that the rejection of the null
model via the MSPE —Adjusted test implies the existence of a deterministic shrinkage factor for which the alternative
model will display lower mean square prediction error.

!4 Notice that we are interested in one sided test because if the alternative model is the correct model, the core statistics in
the tests developed by Clark and West should be positive. Similarly when comparing model (4) to model (7) via the
Diebold and Mariano statistic, we expect the true model to display lower out-of-sample mean square prediction error.
Finally, estimates of the variance of the test statistics are computed with HAC estimation according to Newey and West
(1987) and Newey and West (1994).



Second, we analyze how robust the results from the first empirical exercise are when we
slightly change the size of the estimation window. We carry out eleven forecast evaluations
moving R from 65 to 75 and record the percentage of rejections at the 10% significance
level.

Finally we repeat steps 1 and 2 assuming that the number of observations used for the first
estimation (R-k) is fixed at 35-k, and then we move R from 35 to 45 to record the
percentage of rejections at the 10% significance level as a robustness check.

We choose the estimation window size at R-k =65-k and R-k=35-k mainly because these
numbers represent roughly one and two thirds of the sample, respectively. In fact, the
average estimation window for all the horizons considered has about 60 and 30
observations when R is set to 65 and 35 respectively. For the sake of brevity, we only
report tables for the exercises with R fixed at 65 and 35. Tables corresponding to the
robustness checks are available upon request.

In the next two subsections we present tables with our forecasting evaluations. Figures
reported in the tables correspond to t-type statistics from the tests by West (1996) and
Diebold and Mariano (1995). We also present the t-type statistics corresponding to the tests
by Clark and West.

IV.1. Pseudo Out-of-Sample Exercise (POOS).

In this subsection we present forecasting results corresponding to a POOS exercise. We
evaluate whether the variable NXAP and its individual components are able to predict RER
returns at several horizons. We recall that this exercise is called POOS because the
cointegrating relationships as well as the principal component coefficients are obtained
using the full sample available. Panel 1 in the tables shows t-type statistics when the
estimation window is set to R-k=65-k whereas panel 2 shows these statistics when the
estimation window is set to R-k=35-k. Purely out-of-sample exercises are reported in
subsection IV.2.



Table 1
Pseudo Out-of-Sample Forecast Evaluation of Changes in the Chilean RER
External Imbalances Based on Gourinchas and Rey’s Variable (NXAP)
(1) B 3) ) B (6) ) ®) ©)
Panel 1: Estimation Window of Size R-k = 65-k
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 1.03 0.88 1.70%* 2.63%** 2.26%* 2.28** 2.41%%* 1.59*
RW-drift 0.96 0.90 1.77** 2.86%** 2.63*** 2.88*** 3.21%** 2.46%**
AR(1) 0.36 0.64 1.45* 2.07** 1.86** 2.03** 2.04** 1.51*

Panel 2: Estimation Window of Size R-k = 35-k

Benchmark 1 2 3 4 5 6 7 8
RW -0.39 -0.95 -0.29 0.27 -0.18 -0.59 -0.85 -1.15
RW-drift 0.83 0.16 1.24 1.94%* 1.82%* 1.52* 1.39* 0.99
AR(1) 0.60 0.45 0.44 1.20 1.51* 0.55 0.23 0.42

Notes:
- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%
- Pseudo out-of-sample means that the predictor is computed with information of the full sample.
- We consider three different null models for changes of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Alternative model is: In(RER_t+k)-In(RER_t)=a +b*In(Z_t)+u t
- Z is a variable capturing external imbalances (NAXP), k denotes the predictive horizon.
- Updating scheme of the parameter estimates is done via rolling OLS.
- Panel 1 considers a rolling window of size R= 65-k for estimation of the parameters. Panel 2 considers R=35-k.
- Total number of observations is 91-k.
- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).
- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.
Source: Author’s calculations.

Results on panel 1 of table 1 show statistically significant evidence of predictability for
horizons beyond 2 quarters ahead. At these horizons, our measure of external imbalances
outperforms the driftless random walk and the random walk with drift either at the 10%,
5% or 1% significance level. Furthermore, the AR(1) model is also outperformed by our
model with a measure of external imbalances at the same horizons at least at a 10%
significance level.

Panel 2 on table 1 shows weaker results. We recall that the difference between panel 1 and
2 is that in panel 2 the size of the estimation window is about a half of the size used in
panel 1. For this size of the estimation window, our model with the measure of external
imbalances does not outperform a driftless random walk at any horizon. Statistically
significant evidence of predictability is found, however, when our model with the measure
of external imbalances is compared to a random walk with drift. In this case, our model



forecasts better within a range of 4 and 7 quarters ahead. Finally, our model only
outperforms an AR(1) with statistical significance at 5 quarters ahead.

Table 2
Pseudo Out- of-Sample Forecast Evaluation of Changes in the Chilean RER
The Predictive Variable is an Exports to Assets Ratio (XA)
0 B 3) ) 6 ©) ) ®) ©)
Panel 1: Estimation Window of Size R-k = 65-k
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 1.21 111 1.97** 2.55%** 2.23** 2.15** 1.96** 1.46*
RW-drift 1.17 1.13 1.89** 2.55%** 2.49*** 2.66*** 2.66*** 2.20**
AR(1) 0.47 0.66 1.18 1.48* 1.45* 1.55* 1.39* 0.88

Panel 2: Estimation Window of Size R-k = 35-k

Benchmark 1 2 3 4 5 6 7 8
RW 0.51 -0.29 0.40 0.73 0.18 -0.34 -0.79 -1.18
RW-drift 1.30% 0.69 1.49* 1.89** 1.43* 122 0.95 0.34
AR(1) 0.81 0.50 0.80 1.35* 1.01 0.13 -0.43 -0.55

Notes:
- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%
- Pseudo out-of-sample means that the predictor is computed with information of the full sample.
- We consider three different null models for the returns of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Alternative model is: In(RER_t+k)-In(RER_t)=a +b*In(Z_t)+u_t
- Z is Exports to Assets ratio (XA), k denotes the predictive horizon.
- Updating scheme of the parameter estimates is done via rolling OLS.
- Panel 1 considers a rolling window of size R= 65-k for estimation of the parameters. Panel 2 considers R=35-k.
- Total number of observations is 91-k.
- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).
- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.
Source: Author’s calculations.

Table 2 shows results of predictability when the predictor is the exports to assets ratio,
which is one of the components of the NXAP vector. We observe similar results to those of
table 1: panel 1 shows statistically significant evidence of predictability for several horizons
beyond 2 quarters ahead and panel 2 shows no evidence of predictability against the
driftless random walk, evidence of predictability against the random walk with drift only
between 3 and 5 quarters ahead and evidence of predictability against the simple AR(1)
only at 4 quarters ahead. These results are quite consistent with results in table 1.
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Table 3
Pseudo Out- of-Sample Forecast Evaluation of Changes in the Chilean RER
The Predictive Variable is an Assets to Liabilities Ratio (AL)
(1) @ 3) @ 6 (©) ) ®) ©)
Panel 1: Estimation Window of Size R-k = 65-k
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 0.53 0.84 1.29* 1.50* 1.37* 1.86%* 1.89** 1.49*
RW-drift 0.46 0.97 1.54* 1.74%* 1.60% 2.06%* 1.97%* 1.79%*
AR(1) 0.07 1.14 1.58*% 1.45* 1.12 1.60% 1.19 0.59

Panel 2: Estimation Window of Size R-k = 35-k

Benchmark 1 2 3 4 5 6 7 8
RW 0.23 0.46 0.73 1.15 1.01 0.87 0.76 0.57
RW-drift 1.66** 2.11%** 2.68*** 3.16*** 3.73*** 4.06*** 3.68*** 3.47x**
AR(1) 1.63* 2.06** 2.01** 3.51*** 3.83*** 3.91%** 3.62*** 3.57***

Notes:
- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%
- Pseudo out-of-sample means that the predictor is computed with information of the full sample.
- We consider three different null models for the changes of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Alternative model is: In(RER_t+k)-In(RER_t)=a +b*In(Z t)+u t
- Z is the Assets to Liabilities ratio (AL), k denotes the predictive horizon.
- Updating scheme of the parameter estimates is done via rolling OLS.
- Panel 1 considers a rolling window of size R= 65-k for estimation of the parameters. Panel 2 considers R=35-k.
- Total number of observations is 91-k.
- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).
- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.
Source: Author’s calculations.

When we explore the predictive ability contained in the assets to liabilities ratio we see a
somewhat different picture. Panel 1 in table 3 still shows statistically significant evidence
of predictability for several horizons beyond 2 quarters ahead. Panel 2 on table 3, however,
shows strong evidence of predictability against the random walk with drift for all horizons.
Panel 2 also shows that the assets to liabilities ratio strongly outperforms the simple AR(1)
at every horizon. Surprisingly, the driftless random walk cannot be outperformed at any
horizon, although the t-statistics display the correct sign. Results from panel 2 are in sharp
contrast with those from tables 1-2 in which evidence of predictability was hardly found
when the estimation window was set at R-k =35-k.

We do not report tables for the pseudo out-of-sample exercises when the predictor is the
exports to imports ratio (Xm). This is simply because there is nothing really to show. In

11



other words, xm is drastically outperformed by our three benchmarks at any single horizon
in both exercises with R set at R=65 and R=35".

In the next subsection we explore whether the results presented here still stands when an
out-of-sample exercise is followed.

IV.2. Out-of-Sample Exercises.

In this subsection we present forecasting results corresponding to an out-of-sample exercise
evaluating the ability of the variables NXAPX, xm~, xa" and al® to predict RER returns at
several horizons. We recall that NXAP®, xm®, xa® and al® are variables built similarly to
NXAP, xm, xa and al, but in an out-of-sample fashion. Differing from the construction of
NXAP, xm, xa and al, now the cointegrating relationships as well as the calculation of the
principal component coefficients is based on information available at the moment of
prediction. In other words, when the size of the estimation window is set to R-k=35-k, we
use information available only until 1991Q1 and when the size of the estimation window is
set to R-k=65-k, we use information available only until 1999Q3. Therefore these are out-
of-sample exercises in the sense that the information used for prediction does not contain
observations used for evaluation. Consequently, these exercises are more stringent than
those presented in the previous subsection.

Table 4
Out-of-Sample Forecast Evaluation of Quarterly Changes in the Chilean RER
External Imbalances Based on Gourinchas and Rey’s Variable (NXAPF)
(1) B 3 @ 6 (©) ) ®) ©)

Panel 1: Estimation Window of Size R-k = 65-k
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 0.90 0.63 1.42* 2.36** 2.05** 1.97** 2.06** 1.34*
RW-drift 0.82 0.64 1.53* 2.75*** 2.56*** 2.77*** 3.26*** 2.43%**
AR(1) 0.23 0.51 1.34* 1.87%* 1.79%* 2.03** 1.99%* 1.44%

Panel 2: Estimation Window of Size R-k = 35-k

Benchmark 1 2 3 4 5 6 7 8
RW -1.22 -1.28 -1.11 -1.14 -1.29 -1.33 -1.45 -1.56
RW-drift -1.78 -0.67 -0.55 -0.54 -0.80 -0.55 -0.14 0.06
AR(1) -0.01 -0.34 -0.86 0.16 0.15 -0.84 -0.73 0.16
Notes:

- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%
- We consider three different null models for the returns of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Each panel considers alternative models as follows: In(RER_t+k)-In(RER_t)=a +b*In(Z_t)+u t

- Z is a measure of external imbalances (NXAPY). k denotes the predictive horizon.

'3 Tables are available upon request.
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- Updating scheme of the parameter estimates is done via rolling OLS.

- We pick a rolling window of size 65-k in Panel 1 and of size 35-k in Panel 2 for estimation of the parameters.

- Total number of observations is 91-k.

- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).

- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.

Source: Author’s calculations.

As expected, statistics reported in table 4 are, with only a couple of exceptions, lower than
those reported in table 1. In fact, panel 2 shows no statistically significant evidence of
predictability whatsoever.

The striking result is provided on panel 1 of table 4. Despite the fact that reported statistics
are, in general, a little lower than those in panel 1 of table 1, they show statistically
significant evidence of predictability for horizons beyond 2 quarters ahead. At these
horizons, our measure of external imbalances outperforms both versions of a random walk
either at the 10%, 5% or 1% significance level. Similarly, the AR(1) model is also
outperformed by our model at the same horizons at least at a 10% significance level.

Our robustness check, available upon request, shows that these results are indeed robust to
small variations in the size of the estimation window R-k.

Table 5 below displays forecasting results corresponding to an out-of-sample exercise
evaluating the ability of the variables xm®, xa® and al® to predict RER returns at several
horizons when the size of the estimation window is set to R-k=65-k. We see that the main
findings emphasized in the pseudo out-of-sample exercises are confirmed when an out-of-
sample exercise is carried out instead. Panel 1 in table 5 shows that the export to imports
ratio has no ability to predict the Chilean RER. Panel 2 and 3 show t-statistics that are fairly
similar to those obtained in the pseudo out-of-sample evaluation. Basically they confirm
that both the exports to assets ratio and the assets to liabilities ratio display ability to predict
the Chilean RER at several horizons beyond two quarters. We notice also, that the hardest
benchmark to beat is the AR(1) model. This is especially relevant for the exports to assets
ratio, that displays t-statistics that are significant only when the predictive horizon is 6
quarters ahead. Nevertheless some others t-statistics are nearly close to become significant.

Table 6 below displays forecasting results corresponding to an out-of-sample exercise
evaluating the ability of the variables xm®, xa® and al® to predict RER returns at several
horizons when the size of the estimation window is now set to R-k=35-k. Panel 1 in table 6
confirms that the exports to imports ratio has no ability to predict the Chilean RER as we
earlier saw with the pseudo out-of-sample exercise. Panel 2 show t-statistics that are
relatively different to those obtained in the pseudo out-of-sample evaluation, but equally
weak in terms of predictability. In fact we find that the exports to assets ratio beats both
variants of the random walk only when prediction is made 4 quarters ahead. Furthermore,
the AR(1) is never beaten. Finally, Panel 3 shows quite different results from those of the
pseudo-out-of-sample exercise. Now, we see no RER predictability based upon the assets to
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liabilities ratio. We tend to believe that the small size of the sample is playing an important
role for this result.

Table 5
Out-of-Sample Forecast Evaluation of Quarterly Changes in the Chilean RER

Components of the External Imbalances” Variable
o) @ ©) &) (5) (6) ) ®) ©)

Panel 1: The Predictive Variable the Exports to Imports ratio (XM)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW -2.12 -216 -2.03 -2.79 -2.58 -2.51 -2.73 -2.70
RW-drift -2.14 -1.36 -1.20 -2.11 -2.13 -2.01 -2.08 -2.48
AR(1) -2.04 -1.21 -1.23 -1.64 -2.13 -2.46 -2.83 -2.62

Panel 2: The Predictive Variable is the Exports to Assets ratio (XA)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 1.19 1.10 1.87** 2.38** 2.16** 2.11** 1.95** 1.54*
RW-drift 1.16 1.12 1.83** 2.43%** 2.43%** 2.59%** 2.60*** 2.23**
AR(1) 0.38 0.57 1.00 1.23 1.26 1.34* 117 0.71

Panel 3: The Predictive Variable is the Assets to Liabilities ratio (AL)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 0.54 0.85 1.31* 1.53* 1.40* 1.89** 1.91** 1.53*
RW-drift 0.47 0.98 1.55* 1.75** 1.62* 2.08** 1.99** 1.81**
AR(1) 0.08 1.14 1.58* 1.46* 1.13 1.60* 121 0.63
Notes:

- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%

- We consider three different null models for the returns of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Each panel considers alternative models as follows: In(RER_t+k)-In(RER_t)=a +b*In(Z_t)+u_t

- Z is the Exports to Imports ratio (XM) in Panel 1, the Exports to Assets ratio in Panel 2 and the Assets to Liabilities ratio in Panel 3.
- Updating scheme of the parameter estimates is done via rolling OLS.

- We pick a rolling window of size 65-k for estimation of the parameters. k denotes the predictive horizon.

- Total number of observations is 91-k.

- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).

- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.

Source: Author’s calculations.

14



Table 6
Out-of-Sample Forecast Evaluation of Quarterly Changes in the Chilean RER

Components of the External Imbalances” Variable
(1) B 3) @ 5 (6) ) ®) ©)

Panel 1: The Predictive Variable the Exports to Imports ratio (XM)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW -1.85 -1.13 -0.72 -1.15 -1.18 -1.14 -0.90 -0.93
RW-drift -1.97 -1.44 -1.31 -1.89 -1.98 -1.89 -1.26 -1.13
AR(1) -1.34 -0.88 -1.43 -1.27 -1.09 -1.75 -1.51 -0.90

Panel 2: The Predictive Variable is the Exports to Assets ratio (XA)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW 0.58 0.52 1.27 1.43* 1.18 1.01 0.59 0.09
RW-drift 1.08 0.94 1.43* 1.48* 1.20 1.10 0.89 0.50
AR(1) 0.35 0.18 0.29 0.56 0.27 -0.30 -0.65 -1.03

Panel 3: The Predictive Variable is the Assets to Liabilities ratio (AL)
Predictive Horizon in Quarters

Benchmark 1 2 3 4 5 6 7 8
RW -0.70 -0.66 -0.55 -0.71 -0.65 -1.07 -1.76 -2.06
RW-drift -0.29 -0.33 -0.31 -0.22 0.00 -0.01 -0.21 -0.18
AR(1) -0.32 -0.71 -1.30 -1.15 -0.68 -1.19 -1.54 -1.38
Notes:

- *Rejection at 10%, **Rejection at 5%, ***Rejection at 1%

- We consider three different null models for the returns of the RER: a driftless random walk, a random walk with drift and an AR(1).
- Each panel considers alternative models as follows: In(RER_t+k)-In(RER_t)=a +b*In(Z_t)+u_t

- Z is the Exports to Imports ratio (XM) in Panel 1, the Exports to Assets ratio in Panel 2 and the Assets to Liabilities ratio in Panel 3.
- Updating scheme of the parameter estimates is done via rolling OLS.

- We pick a rolling window of size 35-k for estimation of the parameters. k denotes the predictive horizon.

- Total number of observations is 91-k.

- We report t-type statistics from tests by Diebold and Mariano (1995) and West (1996), and Clark and West (2006, 2007).

- HAC estimation is computed according to Newey and West (1987) with optimal lag selection based upon Newey and West (1994).
- Quarterly data from 1983:1 to 2005:4.

Source: Author’s calculations.

In summary, in this work we provide evidence of out-of-sample predictability of RER
returns using a measure of external imbalances which considers the financial channel. We
observe that systematic evidence of predictability increases with the size of the estimation
window. We also detect that predictability is mainly driven by two components of our
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measure of external imbalances: the exports to assets ratio and the assets to liabilities ratio.
Interestingly, no predictive ability is found when the export to imports ratio is used as a
predictor.

V. Concluding Remarks

There is considerable literature which claims that one should not expect much exchange
rate predictability with fundamentals. Our objective in this paper is to bring insight about
the ability of a measure of external imbalances to predict the real exchange rate of an
emerging market economy. We use a variable that combines the trade and valuation
channel for Chile, which is basically a linear combination of a set of variables constructed
as in Gourinchas and Rey (2005).

The evidence in this article highlights that a measure of external imbalances contains useful
information to predict the Chilean real exchange rate at horizons up to 2 years.
Interestingly, evidence of predictability increases with the size of the window used to
estimate the parameters of the models under evaluation. This is probably because the
external balance has turned out to be more relevant in the dynamics of the real exchange
rate in the last few years, or because estimates of the parameters become more precise as
the size of the estimation window increases.

We also detect that predictability is mainly driven by two components of our measure of
external imbalances: the exports to assets ratio and the assets to liabilities ratio.
Interestingly, no predictive ability is found when the exports to imports ratio is used as a
predictor.

Our results suggest that researchers and policymakers should bring more attention to
external imbalances to understand the future dynamics of real exchange rate. Further
research should pursue an extensive analysis of the role that the external balance may have
to predict other variables such as growth of net exports and returns of assets and liabilities.
The comparison with other benchmarks, such as monetary models may also be desirable.

16



References

Alquist, R. and M.D. Chinn (2006) “Conventional and Unconventional Approaches to
Exchange Rate Modeling and Assessment” NBER Working Paper 12481.

Clarida R, L Sarno, M. Taylor, and Giorgio Valente (2003) "The Out of Sample Success of
Term Structure Models as Exchange Rate Predictors: A Step Beyond "The Journal
of International Economics, February 2003.

Clarida R. and M. Taylor (1997) "The Term Structure of Forward Exchange Rates and the
Forecastability of Spot Exchange Rates: Correcting the Errors" Review of
Economics and Statistics, LXXIX, August, 1997.

Clark, T. (2004). “Can Out-of-Sample Forecasts Comparisons Help Prevent Overfitting”.
Journal of Forecasting 23 (2) March.

Clark, T. and K. West (2006). “Using Out-Of-Sample Mean Squared Prediction Errors to
Test the Martingale Difference Hypothesis.” Journal of Econometrics 135(1-2):
155-86.

Clark T. and K. D. West, (2007), "Approximately normal tests for equal predictive
accuracy in nested models," Journal of Econometrics 138 (1): 291-311.

De Gregorio, J. (2005), “Global Imbalances and Exchange Rate Adjustment”, Policy Paper
15, Central Bank of Chile.

Diebold, F. y R. Mariano (1995). "Comparing Predictive Accuracy", Journal of Business &
Economic Statistics 13:253-263.

Flury, B. (1988), “Common principal components and related multivariate models”, New
York: Wiley, 1988.

Gourinchas, P-O. and H. Rey (2005), “International Financial Adjustment”, NBER Working
Paper 11155

Inoue A. and L. Kilian (2003), “In-Sample or Out-of-Sample Tests of Predictability?
Which one Should We Use?”. Manuscript, University of Michigan.

Lane, P. and G-M. Milesi-Ferretti (2004), “The Transfer Problem Revisited: Net Foreign
Assets and Real Exchange Rates”. The Review of Economics and Statistics 86(4):
841-857.

Lane, P. and G-M. Milesi-Ferretti (2005), “A Global Perspective on External Positions”
WP/05/161.

17



Lettau, M. and S. Ludvigson (2001). “Consumption, Aggregate Wealth and Expected Stock
Returns”. Journal of Finance 56 (3):815-49.

Mark, N. (1995), “Exchange Rates and Fundamentals: Evidence on Long-Horizon
Predictability,” American Economic Review 85:201-218.

Meese, R. and K. Rogoff (1983a), “Empirical Exchange Rate Models of the Seventies: Do
They Fit Out-of-sample?”” Journal of International Economics 14:3-24.

Meese, R. and K. Rogoff (1983b), “The out-of-sample failure of empirical exchange rate
models: sampling error or misspecification?”, in Exchange Rates and International
Economics, ed. Frenkel, J.A. University of Chicago Press.

McCracken, M. (2007), "Asymptotics for Out-of-Sample Tests of Granger Causality,"
Journal of Econometrics, Volume 140, Issue 2, October 2007, Pages 719-752.

Newey, W. K. and K.D. West (1987), “A Simple, Positive Semidefinite, Heteroskedasticity
and Autocorrelation Consistent Covariance Matrix”, Econometrica 55:703-708.

(1994), "Automatic Lag Selection in Covariance Matrix
Estimation," Review of Economic Studies, Blackwell Publishing, vol. 61(4):631-53,
October.

Pan, H. (2006), “The Dynamics of External Adjustment: Evidence form Emerging
Markets” Manuscript, Department of Economics, University of California, Davis.

Pincheira, P. (2006), “Shrinkage Based Tests of the Martingale Difference Hypothesis”.
Working Paper N° 376, Central Bank of Chile.

Pistelli, A., J. Selaive and R. Valdés (2005), “Stocks, Flows and Valuation Effects of
Foreign Assets and Liabilities: Do They Matter?, prepared for the Tenth Annual
Conference of the Central Bank of Chile, Current Account and External Financing.

Selaive, J. and V. Tuesta (2005), “Can Fluctuations in the Consumption-Wealth Ratio help
to Predict Exchange Rates”, Applied Financial Economics 16: 1251-64.

Stock, J and M. Watson (1993), “A Simple Estimator of Cointegrating Vectors in Higher
Order Integrated Systems”. Econometrica 61 (4):783-820.

Tille, C. (2003), “The Impact of Exchange Rate Movements on U.S. Foreign Debt.”
Current Issues in Economics and Finance 9 (January), pp.1-7. FRB New York.

West, K. (1996), "Asymptotic Inference about Predictive Ability". Econometrica 64:1067-
1084.

18



Documentos de Trabajo Working Papers
Banco Central de Chile Central Bank of Chile

NUMEROS ANTERIORES PAST ISSUES

La serie de Documentos de Trabajo en version PDF puede obtenerse gratis en la direccion electronica:
www.bcentral.cl/esp/estpub/estudios/dtbc. Existe la posibilidad de solicitar una copia impresa con
un costo de $500 si es dentro de Chile y US$12 si es para fuera de Chile. Las solicitudes se pueden hacer
por fax: (56-2) 6702231 o a través de correo electronico: bcch@bcentral.cl.

Working Papers in PDF format can be downloaded free of charge from:
www.bcentral.cl/eng/stdpub/studies/workingpaper. Printed versions can be ordered individually
for US$12 per copy (for orders inside Chile the charge is Ch$500.) Orders can be placed by fax: (56-2)
6702231 or e-mail: bcch@bcentral.cl.

DTBC-459 Febrero 2008
Combining Tests of Predictive Ability Theory and Evidence for

Chilean and Canadian Exchange Rates

Pablo Pincheira

DTBC-458 Diciembre 2007
Copper Price, Fiscal Policy and Business Cycle in Chile
Juan Pablo Medina y Claudio Soto

DTBC-457 Diciembre 2007
The Chilean Business Cycles Through the Lens of a Stochastic

General Equilibrium Model

Juan Pablo Medina y Claudio Soto

DTBC-456 Diciembre 2007
Is Ownership Structure a Determinant of Bank Efficiency?
Rodrigo Fuentes y Marcos Vergara

DTBC-455 Diciembre 2007
Estimating the Output Gap for Chile
Rodrigo Fuentes, Fabian Gredig y Mauricio Larrain

DTBC-454 Diciembre 2007
Un Nuevo Marco Para la Elaboracion de los Programas de

Impresion y Acufacion

Rémulo Chumacero, Claudio Pardo y David Valdés

DTBC-453 Diciembre 2007
Development Paths and Dynamic Comparative Advantages: When

Leamer Met Solow

Rodrigo Fuentes y Veronica Mies



DTBC-452
Experiences With Current Account Deficits in Southeast Asia
Ramon Moreno

DTBC-451

Asymmetric Monetary Policy Rules and the Achievement of the
Inflation Target: The Case of Chile

Fabian Gredig

DTBC-450
Current Account Deficits: The Australian Debate
Rochelle Belkar, Lynne Cockerell y Christopher Kent

DTBC-449
International Reserves Management and the Current Account
Joshua Aizenman

DTBC-448
Estimating the Chilean Natural Rate of Interest
Rodrigo Fuentes y Fabian Gredig

DTBC-447
Valuation Effects and External Adjustment: A Review
Pierre-Oliver Gourinchas

DTBC-446

What drives the Current Account in Commodity Exporting
Countries? The cases of Chile and New Zealand

Juan Pablo Medina, Anella Munro y Claudio Soto

DTBC-445

The Role of Interest Rates and Productivity Shocks in Emerging
Market Fluctuations

Mark Aguiar y Guita Gopinath

DTBC-444

Financial Frictions and Business Cycles in Middle Income
Countries

Jaime Guajardo

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007

Diciembre 2007





