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Abstract

This paper studies drivers of high-frequency (daily) dynamics of the South African rand vis-a-
vis the dollar from January 2001 to July 2007. We find strong nonlinear effects of commodity
prices, perceived country and emerging market risk premium and changes in the dollar-euro
exchange rate on changes in daily returns of the rand-dollar exchange rate. We also identify a
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1 Introduction

The observed large fluctuations of the South African rand against the dollar and the euro over
the last 10 years or so raise a number of questions. The first series of questions relates to the
role of economic fundamentals in explaining the appreciation and depreciation episodes of the
past years. In particular, one might wonder whether conventional (monetary) fundamentals
play a role in nominal exchange rate determination in South Africa, whether markets
reactions to macroeconomic news have a bearing on the rand's exchange rate, whether the
rand is sensitive to fluctuations in the price of South Africas main export goods
(commodities) and whether changes in the risk perception of international investors vis-avis
the South African economy and more generally towards emerging market economies have an
impact on the rand. The second set of questions is concerned with central bank activity.
Specifically, we may ask whether interest rate policy, central bank communication relating to
the exchange rate and the interest rate influenced the rand.

The existing body of literature answers some of these questions for industrialised countries
and to a lesser extent for emerging market economies. For instance, it has been shown
recently that the failure of the monetary model to explain nominal exchange rate movements
in industrialised countries in the 1980s (Meese and Rogoff, 1983) was largely due to the low
power of the teststo regject the null of no cointegration between the nominal exchange rate and
the monetary fundamentals (MacDonald and Taylor,1994; Groen, 2000; Rapach and Wohar,
2004), the short time span of the data (Rapach and Wohar, 2002) or structural breaks
(Goldberg and Frydman, 2001). There is also increasing empirical evidence that the monetary
model helps model the exchange rate of some emerging market economies.?

In addition, past empirical research showed that adjustment towards long-term equilibrium
may be nonlinear. For instance, Sarno and Taylor (2002) argue that the mean reversion to
Purchasing Power Parity is quicker if the exchange rate is far away from it and that no mean
reversion occurs if the deviation from equilibrium is small.

Traditional fundamentals are usually measured at monthly frequencies. A way to match
economic variables with daily exchange rate data is to look at real-time macroeconomic
variables in the form of the surprise component of macroeconomic news releases. For the
main currency pairs, the literature seems to agree on a number of issues regarding the effect
of the surprise component of macroeconomic news on the exchange rate. First, bad news has
alarger impact that goods news (Andersen et al, 2002; Galati and Ho, 2001; and L aakkonen,
2007). Second, the effects are incorporated in the exchange rate very quickly (Chaboud et al,
2004). Third, the effect varies over time (Galati and Ho, 2001) and differs across different
types of macroeconomic news (Edison, 1996; Ehrmann and Fratzscher, 2005). Furthermore,
Ehrmann and Fratzscher (2005) argue that macroeconomic surprises can explain a large
number of directional changes in the euro/dollar exchange rate even if they cannot account for
the size of the changes. Evans and Lyon (2003) point out that most of the effects of
macronews transit through order flows. Some of these stylised facts are found to also hold for
emerging countries (Kopecky, 2004; and Kiss, 2004).

While numerous studies established a link between the real exchange rate and commaodity
prices using monthly or quarterly data’, only a few papers investigated the relation between

2 See e.g. Crespo-Cuaresma et al. (2005) for emerging European markets, Civeir (2003) for Turkey and Chinn (1999a) for
East Asian economies and for South Africaand Odedokun (1997) for African economies.

% Gruen and Kortian (1996) and Bailliu et al. (2007) show that the real exchange rate of Australia and Canada can be
modelled remarkably well using real commodity prices as the only explanatory. For South Africa, Aron, Elbadawi and Kahn
(2997), Chinn (1999b) and Mtonga (2006) find a strong link between the real exchange rate and the real gold prices and
MacDonald and Ricci (2004) and Frankel (2007) for the real price of the basket of commodities exported by South Africa
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the nominal exchange rate and commodity prices for daily data. For instance, Cowan et al.
(2007) detect a strong link between the daily nominal exchange rate and the price of copper
for Chile.

Regarding the second set of questions, central bank communication can influence the
exchange rate via the coordination channel. Fratzscher (2004, 2005) shows that official
statements of the ECB about the euro-dollar exchange rate had both short- and long-run
effects on the exchange rate, and that they did not need to be accompanied by actual
interventions to be effective. Jansen and de Haan (2003) point out that ECB communication
only increased volatility but did not influence the level of the exchange rate during the first 5
years of EMU. Jansen and de Haan (2005) also looked at statements by national central banks
in the euro area and concluded that the effect of verbal statements on the exchange rate was
small and short-lived in particular if combined with the release of macroeconomic news. For
the same period, Siklos and Bohn (2007) find that actual interest rate moves had a larger
impact on the exchange rate than verbal interventions and thus conclude that deeds matter
more than words. They point out that the estimation techniques used influence the conclusions
and that the way how central bank statements are coded in empirical works also matter.
Gébriel and Pintér (2006) report a smoothing effect of central bank communication on the
Hungarian forint / euro exchange rate.

Our paper has a number of novel features. First, to our knowledge, nobody thus far has
undertaken to analyse the determinants of short-run exchange rate movements in South
Africa. Second, the literature presented above usualy includes only a subset of possible
explanatory variables but do not analyse them all at the same time. Against this background,
we propose to combine different strands of the literature by including a large number of
possible explanatory variables in our empirica model. Third, researchers usually used
Purchasing Power Parity equilibrium (proxied by sample averages of the real exchange rate)
to model nonlinear mean reversion. Instead of these simple approximations, we estimate the
long-run monetary equilibrium of the nominal exchange rate to investigate nonlinearity in the
mean reversion of the nominal exchange rate towards its long-term equilibrium.

The remainder of the paper is structured as follows: The following two sections discuss
methodological issues and overview the dataset. Section 4 subsequently presents the results
and Section 5 draws concluding remarks.

2 Modelling approach

This section sets out our two-stage approach. First, we present how long-run equilibrium is
computed. Second, we describe our high frequency exchange rate model.

2.1 Monetary equilibrium

The monetary model of the exchange rate is used to estimate the nominal equilibrium
exchange rate.*,> The basic monetary model including relative money supplies, relative red
GDP and the interest rate differential is considered:

Note, however, that Cashin, Cespedes and Sahay (2002) could not establish a robust long-run relationship between real
exchange rate and commodity pricesin South Africa

4 An easy way to obtain long-term values of the exchange rate for modelling high frequency exchange ratesisto use a
moving average or atrend obtained on the basis of afiltering technique. It appears, however, more appropriate to evaluate the
long-run nominal exchange rate in a more structural way.

® It is current practice to evaluate the long-term real exchange rate (also termed equilibrium real exchange rate) by estimating
areduced form real exchange rate model. The problem with this approach is that it gives the deviations of the real exchange
rate from its estimated long-run values, and that deviations can be corrected either via changes in the nominal exchange rate
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where € isthe nominal exchange rate, expressed as units of domestic currency units over one
unit of foreign currency (an increase means depreciation of the domestic currency). Equation
(1) shows that a relative rise in money supply results in a real currency depreciation. An
increase in relative real income causes areal depreciation. Regarding the effects of the interest
rate, a rise in the long-term interest rate differential is related to a currency depreciation, in
line with the uncovered interest parity condition.

We extend the basic model by including:
a.) commodity prices, eg the price of gold and metals (El Shazy, 1989)

b.) productivity differential to capture the Balassa-Samuel son effect (see Clements and
Frankel, 1980, and Crespo-Cuaresma et al 2005)

c.) stock prices (Friedman, 1988)
d.) trade balance to measure the country risk premium (Hooper and Morton, 1982)

We first check the integration of the variables®. As they turn out to be 1(1) processes, we
subsequently use dynamic ordinary least squares (DOLS) to estimate the long-run
relationship. Stock and Watson (1993) show that DOLS accounts for the endogeneity of the
regressors and serial correlation in the residuals by incorporating lags and leads of the
regressorsin first differences:

n n ks
Yt:ﬂ0+2ﬁixi,t+z ZVi,jAXi,t—j"'gt (2
i=1 i=1 j=—k

where k; and k, denote, respectively, leads and lags. The length of leads and lags is
determined on the basis of the Schwarz information criteria. The presence of cointegration is
assessed upon stationarity of the residuals obtained from the long-term relationship

(Y, =ﬂo+2ﬂixi,t +¢&,). We also make use of the error correction term as a test of
i=1

cointegration as Kremers, Ericsson and Dolado (1992) argue that it is more powerful than the

residual-based Dickey-Fuller test. Furthermore, we cross-check cointegration using

Johansen’ s trace statistics.

In addition, we also analyse structural breaks in the cointegrating vector. For this purpose, we
rely on the regime shift model of Gregory and Hansen (1996) that allows for endogenous
break in the constant and the slope coefficients.

2.2 High frequency exchange rate modelling

We incorporate the monetary equilibrium in our model of exchange rate returns ( Ae,).” Our
linear specification is the following:

n 5
Ae,=a+Y BZ; +>,6D, + (39)
j=1 i=1

or changes in domestic or foreign prices. Therefore, it is more convenient to estimate a nominal exchange rate model where
adjustments to equilibrium can occur only through changes in the nominal exchange rate.

® The augmented Dickey-Fuller (ADF), Philips-Perron (PP) and Elliot-Rothernberg and Stock unit root tests and the
Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) stationarity test.

" Returns are cal culated as follows throughout the paper: (X (t)/X (t-1)-1)* 100



n 5
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where Z contains the explanatory variables. The explanatory variables are taken in the
conditional variance equation as they are (the raw data) but also in absolute values (|Z|).

D,, D,, D;and D, aredummy variablesthat take the value of 1 on Tuesday, Wednesday,
Thursday and Friday, respectively, often identified in the existing literature as an important
phenomenon of daily exchange rate movements. D, is a dummy variable that captures
holidays. ¢2, and o2, are the ARCH and GARCH terms that are needed because of the
volatility clustering observed in the exchange rate return series.

Next, we allow for nonlinear effects in the explanatory variables as a function of the deviation
from the monetary equilibrium (DEV). First, we look whether deviations from the equilibrium
are linked in a nonlinear fashion to changes in the exchange rate in the mean equation.
Second, we also alow for nonlinearities in other explanatory variables such as commodity
prices and the country risk premium. The nonlinear model with one nonlinear variable can be
written along the lines of the framework proposed by Hansen (1999):

n-2 5
a+3 B2, +>. 6D, +py -DEV, 45 if p<T
i=1

=) : (43
a+zﬂi 'Zj,t +25iDi,t +¢,-DEV, +g if p>T
=1 i=1
n 5
O'tZ :§+Zv/,.zj,t ﬁLZ:/liDi't +a5t%l+ﬂat%l (4b)
j=1 i=1

where p is the threshold variable (deviation from monetary equilibrium), T denotes the

threshold value of the threshold variable that separates the two regimes. The threshold
variable is the deviation from equilibrium. Thus, deviation from the monetary equilibrium is
allowed to have a different effect on exchange rate returns depending on the distance of the
exchange rate from its equilibrium value. Note that monthly deviations from the monetary
equilibrium are linearly interpolated to daily frequencies. The errors are assumed to be white
noise. The two-regime model can be easily extended to three regimes:

n-2 5
a+3 B2, +> 6D, +p, -DEV +g if  p<T,
j=L i=1

n-2 5
Ae,=<a+Y B-Z; +).6D, +p, -DEV +¢ if T,2p>T, (58)
j=1 i=1
n-2 5
a+Y B;-Z .+ 6D +py-DEV, +¢ if p>T,
j=1 i=1
n 5
ol =(+ Z'/’jzj,t +Z/1i D, +asl, + fol, (Sb)
j=1 i=1

The selection between linear and nonlinear models is done as follows. We first estimate the
linear model and the two-regime model. A grid search with steps of 1% of the distribution is
carried out to find the value of the threshold variable that minimizes the sum of squared
residuals of the estimated two-regime model. Hansen (1999) shows that the null hypothesis of
@, = @, can be tested using a likelihood ratio test. Given that the likelihood ratio test statistic
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does not follow a standard asymptotic distribution as the threshold value is not identified
under the null hypothesis, the distribution of the test statistic is obtained through
bootstrapping based on random draws with replacements using 1000 replications (Hansen,
1999).

If the likelihood ratio test statistic rejects the null hypothesis of the linear model against the
two-regime model (on the basis of the bootstrapped critical values), we also analyse whether
there are three different regimes instead of two-regimes. A three-regime model is estimated
using the two threshold values of the threshold variable that minimise the sum of squared
residual's across the estimated models.® The bootstrap procedure described above is applied to
the two-regime and three-regime models.

3 Data description
3.1 Commodity prices, perceived country risk premium and changes in rating

Daily data on returns of the London gold price and platinum prices are employed to study the
link between commaodity prices on the rand/dollar exchange rate. Furthermore, changes in the
perceived country risk is measured by the Emerging Markets Bond Index (EMBI) that is
constructed as the spread between the yield of the dollar-denominated long-run South African
government debt and the yield of long-run US government debt. Spillovers from other
emerging markets are captured by the global EMBI index including all maor emerging
markets (Asia, Central and Eastern Europe and Latin America).

We also collected news from Factiva regarding announcement of forthcoming and actual
rating upgrades by Standard & Poor’s ((S&P), Fitch and Moody’s).’

3.2 Central bank communication on the exchange rate and interest rate

Our dataset on oral communication of the central bank regarding the exchange rate and
interest rate policy is compiled from Factiva (a Dow Jones Company) by using the following
keywords: (exchange rate (or interest rate) AND rand) AND (reserve bank OR central bank
OR governor OR Mboweni). Overal, the central bank sought to talk up the rand against the
dollar when the rand depreciated in 2001 and from mid-2004 until 2005. Statements aimed at
exchange rate weakening are less frequent and occur mainly between 2005 and 2006.

Regarding communication on the interest rate, the central bank may want to prepare the
markets for future interest rate moves. For instance, statements expressing concerns about
inflation and thus the need for higher interest rates may cause markets to incorporate these
pieces of news in the exchange rate that will appreciate. Central bank communication with
regard to the interest rate was rather asymmetric between 2001 and 2007. The central bank
talked a lot about the need for higher rates or for rates being kept unchanged, but never hinted
at possible interest rate cuts.

Central bank communication, interest rate and macroeconomic news in the foreign benchmark
country, the US economy, should also impact on the rand/dollar exchange rate. We employ a
simple but powerful indicator for these events: the dollar/euro exchange rate. For instance,

8 The threshold from the two-regime model is held fixed and a grid search is used to identify the second threshold. We
impose the restriction that the two thresholds should be separated at least by 10% of our sample observations and that the
10% of the sampleis trimmed on both sides of the distribution. Once the second threshold is identified, a backward grid
search is done to identify the first threshold as suggested by Hansen (1999).

® Our sample comprises only upgrades and no downgrades.



Ehrmann and Fratzscher (2005) showed that the listed variables have a significant influence
on the dollar/euro exchange rate

Table 1 below gives some examples on central bank communication with regard to the
exchange rate and the interest rate.

Table 1. Examples of oral interventions by SARB Governor Tito Mboweni

News quotes from “Factiva”

EXCHANGE RATE

14 May 2001. "Inflation is coming down slowly but surely and, of importance to you, by no
stretch of the imagination can the rand be regarded as overvalued," he added.

24 November 2004 Pressure on the dollar is likely to mean the exchange rate of the rand will remain
firm in the future, but the central bank will not intervene to stem gains, Reserve
Bank chief Tito Mboweni said on Wednesday.

25 November 2005 Sectors of the economy that were taking financial strain from the rand at its
current levels should learn to live with reality, Reserve Bank governor Tito
Mboweni said last night.

7 September 2006 “Mboweni said given the imbalance on the trade account, with imports continuing
to outstrip exports, an adjustment in the value of the rand was inevitable. "I
don't take any view on the level of the exchange rate but clearly when you have
an imbalance ... something hasto give," he said.”

INTEREST RATE

29 November 2001 "If strong exchange rate depreciation, for example, leads to higher 'imported'
inflation...the central bank would have to raise short-term interest rates in order to
brake the inflation spira."

12 May 2005 "I think we are quite comfortable that the decisions made so far...will keep us
within the inflation target,” Reserve Bank Governor Tito Mboweni told the news
conference.

7 September 2006 "The only way to deal with conspicuous consumption is by raising interest rates,"

Mboweni said in adeparture from prepared remarks, adding that while rates were
high South Africa’s "sociology" did not permit for alow rate environment.

Source; Factiva

3.3 Macroeconomic news

Regarding macroeconomic news announcements, the surprise component is calculated by
comparing the actual outcome with market expectations. The list of macroeconomic variables
for which data on market expectations are available is shorter for South Africa than for
developed countries like the US or the euro area countries. Our list contains the following
macroeconomic variables:

- CPIX and PPI

- Real GDP growth
- M3

- Trade balance

The shortcoming of the monthly Reuters surveys that are the source of our market
expectations is that they reflect market expectations one month (or one quarter) prior to the
news releases by Statistics South Africa (CPIX, PPI, GDP), the Reserve Bank (M3) and the
South African Revenue Service (trade balance). This means that by the time of the news
releases, market expectations might have evolved since the survey was conducted.

3.4 Unbiasedness and efficiency of market expectations




An important question when using data on market expectations is whether market
expectations are unbiased and efficient. Unbiasedness means that expectations do not exhibit
systematic mistakes with regard to the redisation of the variable considered. Weak form
efficiency means that forecast errors cannot be explained by past information. In technical
terms, the following equations are estimated (Joyce and Read, 1999):

X.=a+p-E (X)) +e (8)

Where the null of unbiasedness (H,:2=0 and g =1) istested against the alternative of
biasedness (H, :¢#0 and f #1) using the Wald test.

Xt_Et—l(xt):w_'_zHi X +& 9)

i=1
Where the null of efficiency (H,:6,=6,=...=6, =0) is tested against the alternative of
inefficiency (H,:6, #6, #...# 6, #0).

The results reported in Table 2a and 2b indicate that expectations regarding CPIX are biased
and that expectation with regard to CPIX, PPl and to some extent the trade balance are
inefficient. Thisfinding is somewhat in contradiction with the literature concerning developed
market economies for which market expectations are usually found to be unbiased and
efficient (Joyce and Read, 1999; Gravelle and Moessner, 2001; Ehrmann and Fratzscher,
2002).

Table 2a. Unbiasedness of macroeconomic and interest rate expectations

a tsa P tsa No OBS Wald test (p-value)
CPIX -0.58 -3.18 1.10 3893 75 0.00
PPl 004 -015 1.04 3291 75 0.15
GDPgrowth [-022 -042 1.08 712 24 0.81
M3 241 098 091 770 25 0.21
Tradebalance|-0.70 -1.37 118 537 52 0.11

Table 2b. Efficiency of macroeconomic and interest rate expectations

Wald test (p-value)
n=1 n=2 n=3 n=4 n=5 n=6
CPIX 0.00 0.00 0.00 0.00 0.00 0.00
PPI 0.04 0.00 0.00 0.00 0.00 0.00
GDPgrowth |0.46 0.68 0.78 0.65 0.85 0.87
M3 0.18 0.57 0.76 0.63 0.58 0.22
Trade balance| 0.50 0.50 0.05 0.10 0.23 0.41

Note: n denote the maximum lag number

4 Results

The estimation results of the monetary model are reported in Table 3. We first estimate our
benchmark model including relative output, relative money supply and the interest rate
differential. We then extend the benchmark model by adding one additional explanatory
variable at a time. While the residual-based cointegration tests never reject the null of no
cointegration, Johansen's trace dtatistics indicate the presence of one cointegrating
relationship for 7 out of the 10 models. In these cases, the error correction terms from the
DOLS model are always negative and statistically significant. We take this as a weak
evidence for cointegration. Looking at the coefficients, they have the correct sign in line with
the theoretical priors and are statistically significant. Note also that the tests do not indicate
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the presence of structural breaks. Model 8 will be included in the short-run exchange rate
model asit is selected by the Akaika, Schwarz and Hannan-Quinn information criteria.
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Table 3. Estimation results for the monetary model for the rand-dollar exchange rate, Dinamic OLS, 1980:1-2008:6

| 1 2 3 4 5 6 7 9 10
Cointegration

Residual-based cointegration test

UR (SIC) 247(1) -2759(1) -2468(1) -2423(1) -3278(1) -2.085(0) -2469(1) -2461(1) -2272(1) -2.236(4)

Error correction term
ECT -0.014 -0.02**  -0.016*  -0.014*  -0.027** -0.016*  -0.015*  -0.017**  -0.012 -0.01
Johansen trace statistics

r=0 48.6+* 45.96% 65.08%**  84.73***  £6.91* 73%% 90.53***  101.65*** 111.94*** 645

r=1 17.47 15.2 24.65 43.29 30.57 38.6 4242 37.63 49.45**  28.46
Long-run coefficients

CONST 0.820%**  0.878**  0.872***  0.814***  (0.853***  (0781***  0.826***  3.875¢**  -3A457***  34.358%**

LOG_M3 0.835*** 0.767***  0.868***  0.904***  0.968***  0.834***  (0.754***  0908***  0.872***

LOG_M2 0.696***

LOG_GDPR | -1.432%** -1.173*** -1866*** -1.008*** -0545*** .1.695¢** -1426%** -1.487*** -1.071*** -0.712***

IR LR 0.025**  0.022%** 0.026***  0.017***  0.029***  0.026***  0.026***  0.029***  0.044***

IR_SR 0.018***

LOG_GOLD -0.159%**

LOG_METAL -0.465%**

LOG_PROD 0.711%**

LOG_SM 0.001

LOG_TBC -1.126%**

LOG_TBQ 1.566%**

LOG_TBY -12.43%**
Error correction model

No OBS 425 425 423 425 425 425 425 424 425 423

R-squared adj | 0.076 0.080 0.037 0.102 0.089 0.082 0.077 0.105 0.073 0.070

sic -3.957 -3.961 -3.912 -3.973 -3.959 -3.951 -3.946 -3.977 -3.941 -3.937

AlC -4.005 -4.009 -3.96 -4.031 -4.017 -4.009 -4.003 -4.034 -3.998 -3.994

HQ -3.986 -3.99 -3.941 -4.008 -3.994 -3.986 -3.98 -4.011 -3.976 -3.972

Notes: ECT denotes the error correction term, while UR is the residual based cointegration test. (ECM) and (DOLS) indicate that the reported statistics refer to the error correction model
and the long-run relationship estimated using DOLS, respectively. *, ** and *** mean statistical significance at the 10%, 5% and 1% levels. M2, and M3 are monetary aggregates, GDPR
isreal GDP interpolated linearly from quarterly to monthly frequency. IR_LR and IR_SR are long-run and short-run interest rates. The aforementioned variables are expressed as the
difference between the domestic and foreign (US) variables. GOLD isthe UK London gold price, METAL isthe“CRB Spot Index Metas’ price of gold. PROD is the productivity and
relative price differentials. SM isthe stock market index, TBC is the cumulated trade balance to GDP, TBQ and TBY are quarterly and annualised trade balances over GDP against the
us.



Let us now consider the estimation results of the high-frequency GARCH models obtained for the
period from January 4, 2001 to July 4, 2007. We estimate the linear, two-regime and three-regime
models for various model specifications where the differences come from:

- dlowing nonlinearity only for the variable deviation from monetary equilibrium and
allowing nonlinear effects in four additional variables (changes in gold and platinum
prices, country and emerging market risk premium, the interest rate differentia and
changes in the dollar/euro exchange rate)™°

- using the deviation from equilibrium with and without lag (both as an explanatory and
threshold variable). The use of the deviation from equilibrium with alag tantamount to
an error correction model with a partial mismatch between the long-term and short-
term determinants of the exchange rate.

- dternative interpolation of the monthly deviation series to the daily frequency (linear
last match and cubic last match interpolation)

- using the explanatory variables as they are (Z) and in absolute values (|Z|) in the
conditional variance equation.

- Two measures of the rand-dollar exchange rate return calculated using quotes at 14:25
and 24:00 (18:00 New York, 24:00 local South African time).

When nonlinearity is allowed only for the deviation from equilibrium, usualy the two-regime
model is selected with a one-sided nonlinear mean reversion on the stronger side of the
rand/dollar exchange rate (Table 4a and Table A1l in the appendix).’* This one-sided nonlinear
mean reversion on the stronger side of the currency is a very robust finding as it holds across
aternative model specifications if we alow for nonlinearity in other explanatory variables as well
(changesin gold and platinum prices, country and emerging market risk premium, the interest rate
differential and changes in the dollar/euro exchange rate) and as the negative autoregressive
coefficient estimates in the lower regime remain stable (Table 4b). Overall, the results are robust
to alternative interpolation methods for the monthly deviation series, to aternative treatments of
the data in the conditional variance equation, to the two measures of the exchange rate? and
whether or not the deviation from equilibrium is used contemporaneously or with a lag in the
equations.”® It should be noted that allowing for nonlinearity increases the adjusted r-squared of
the models by a factor of 2. Nevertheless, our models explain only around 10% of the variations
in daily exchange rate returns.

When we alow for nonlinearity in six additional regressors, we are aways able to reject the two-
regime model in favour of the three-regime model. The choice of the three-regime model reflects
strong nonlinearities in the additional variables.

In the linear specification, rises in gold prices and the dollar/euro exchange rate are related to a
rand appreciation against the dollar, irrespective of the model specification. By contrast, the effect

10 For the other variables, the number of available observationsis not sufficient to do the grid search.

™ In two cases, three-regime nonlinearity is chosen (model 4 and 8 in Table 4a). In one of them, there is strong mean reversion to
equilibrium is the deviation is large on both sides, but no mean reversion happens if the exchange rate is close to equilibrium. But
thisfinding is clearly anot robust result to alternative model specifications.

12 Note that we also estimated exponential GARCH(1,1) (EGARCH) and threshold GARCH(1,1) (TGARCH) models. The
asymmetric (exponential and threshold) terms are usually statistically insignificant.

13 Only resuilts based on lagged deviation from equilibrium are reported in the paper. The full set of results for the
contemporaneous deviation from equilibrium is available upon request.
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of changes in risk perception towards South Africa and more generally towards emerging market
economies, the interest rate differential and the rating dummy changes depending on the whether
we use mid-day or end-day exchange rate data.

As shown in Table 4b, the effects of the growth rate of gold prices and the dollar-euro exchange
rate are highly nonlinear: A rise in gold prices has strong appreciating effects if the rand is
considerably weaker than the monetary equilibrium (upper regime) and the results suggest
appreciating effects in the middle and lower regimes using end-day exchange rate data. .
Furthermore, the size of the impact of increasing gold prices on the exchange rate is about twice
as high as the impact of increasing platinum. A depreciation of the dollar against the euro is
associated with a rand appreciation vis-a-vis the dollar in the lower regime (if the rand is
considerably stronger than the monetary equilibrium).

The sensitivity of the results regarding the effects of increasing country risk and emerging market
risk virtually disappears once we allow for nonlinearity: Rising country risk premium is found to
be linked with currency depreciation in the middle regime when the currency is close to its
monetary equilibrium, while an increase in the general risk perception towards emerging market
economies relates to a rand depreciation when the currency is the upper regime, i.e. when it is
considerably weaker than the monetary equilibrium. The effect of the interest rate differential
evaporates across alternative model specifications, while changes in platinum prices generate a
rand appreciation in the upper regime for mid-day exchange rate returns and a depreciation in the
lower regime for end-day exchange rate returns.

Regarding central bank communication and macroeconomic news, the estimation results indicate
that the impact on the exchange rate depends largely on the use of the type of the exchange rate
return. For instance, a trade balance position better and GDP growth rate higher than expected by
market participants is associated with a rand appreciation against the dollar at 14.25 but not at the
end of the day. By contrast, surprisesin the CPI and M3 lead to appreciation only in the exchange
rate return series at the end of the day but not earlier.** Similarly, central bank communication
aimed at talking up the rand against the dollar appears to have the expected appreciating effect
only at the end of the day.

We interpret the sensitivity of the results for central bank communication and macroeconomic
surprises to the date of exchange rate data collection as a sign that the effect of the
aforementioned factors on the exchange rate is very short lived and does not carry over to a period
longer than aday.

With regard to the conditional variance equation (see Table A3 in the appendix), only PPI
surprises seem to have consistent and statistically significant negative impact on exchange rate
volatility across various model specifications. In addition, day-of-the week dummies appear to be
linked negatively to exchange rate volatility even though this effect is not significant in half of the
cases: volatility is higher on Mondays than during the rest of the week.

¥t isnot clear why CPI and M3 surprises are associated with a rand appreciation instead of a nominal depreciation that could be
expected if purchasing power parity would hold.
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Table 4a. Coefficient estimates, mean equations, GARCH(1,1), 2001-2007

Model (la) (2a) (3a) (4a)| (5a) (6a) (7a) (8a)
Exchange rate quoted at 14.25 | Exchange rate quoted at 24.00
lin cub lin cub lin cub lin cub
raw raw @abs @abs | raw raw @abs @abs

C 013 -026 020 -021| -009 -008 -008 -008
Ae 002 -002 -001 -001| -008 -0.08 -0.10 -0.10
DEV (-1)

Lower regime 041 -214  -188  -200| -1.71 -1.60  -169  -1.83

Middle regime (for 3 regimes) 0.29 0.22

Upper regime 0.07 -3.53 0.12 0.14 0.24 0.22 0.18 0.05
Country risk, commodity prices and other external factors
A EMBI_SA 002 002 001  001| 000 000 0.00 0.00
A EMBI_GLOBAL 001 001 0.01 001| 007 007 0.07 0.07
A GOLD 007 -007 006 -0.05| -028 -028 -026  -0.26
A PLATINUM 002 -002 -003 -003| 002 002 0.01 0.01
A USD/EUR 033 -032 034 -034| -011 -011 -011 -0.11
A TB3M_DIFF 001 -0.01 0.00 000| -001 -001 -001  -001
RATING_DUMMY 049  0.46 0.49 055| 018 018 0.18 0.19
Macroeconomic surprises
Trade balance 007 -007 008 -008| -0.05 -0.05 -004 -004
CPIX 017 018 0.31 029 | 076 -076 -088  -0.88
PPI 038 -041 -034 -035| 003 003 -013 -0.12
M3 027 -028 023 -024| -042 -041  -038  -0.38
GDP 049 -050 042  -040| -017 -017 024 -025
Central bank communication
FX strengthening -032 -034 013 -015| -063 -0.64 -053  -0.53
FX weakening 005 -0.04 0.11 005| 073 072 0.62 0.62
Policy rate rise 042 042 0.39 036 | 055 054 0.55 0.54
Policy rate unchanged -058 -056 -058  -0.58| 042 042 0.47 0.46
Day of the week and holiday dummies
TUE 014 0.4 013  014| 002 002 0.05 0.05
WEN 026 026 0.27 028 | 002 002 0.00 0.00
THU 015 015 0.18 017 | 003 003 0.02 0.02
FRI 017 017 015  015| 002 002 0.03 0.03
HOLIDAYS 005  -006  -0.01 001 | -004 -004 -004 -004

Notes: Bold (underlined italic) figures indicate statistical significance at the 5% (10%) level. “lin” and “cub” indicate
that monthly series for the monetary equilibrium are converted to daily frequency using linear match last and cubic
match last interpolation. “raw” and “ @abs’ indicate that the variables are used as they are or in absolute valuesin the
conditional mean equation. DEV(-1) is the deviation from monetary equilibrium with alag of one day.
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Table 4b. Coefficient estimates, mean equations, GARCH(1,1), 2001-2007

Model (1b) (2b) (3b) (4b) | (Bb) (6b) (7b) (8b)
Exchange rate quoted at 14.25 | Exchange rate quoted at 24.00
lin cub lin cub lin cub lin cub
raw  raw @abs @abs | raw  raw @abs @abs

C 023 -024 -024  -014| -007 -0.07 000 -006
Ae, -003 -004 -002 -005| -014 -014 012 -0.13
DEV(-1)

Lower regime 220 -219  -201  -106| -171 -204  -043  -148

Middle regime 021 025 0.20 014 | 027 030 0.10 0.15

Upper regime 028 025 016  -004| 014 017 0.03 0.11
Country risk, commodity prices and other external factors
A EMBI_SA

Lower regime -0.01 -0.01 -0.01 -0.02 | -0.02 -0.02 -0.01 -0.01

Middle regime 017 0.18 0.16 019 | 020 0.0 0.19 0.18

Upper regime 0.02 0.02 0.03 0.01 0.00 0.01 0.01 -0.01
A EMBI_GLOBAL

Lower regime 0.01 0.01 -0.01 0.03 0.11 0.11 0.09 0.10

Middle regime -007 -006 -004 -005| -006 -006 -005 -0.04

Upper regime 0.04 0.05 0.04 0.04 0.05 0.05 0.07 0.08
A GOLD

Lower regime -006 -006 -004 -011| -032 -031 -030 -0.31

Middle regime 020 -018 -012  -025| -030 -030 -025 -0.20

Upper regime 012 -012 -010 -006| -015 -016 -002 -0.26
A PLATINUM

Lower regime 0.02 0.01 0.01 0.10 0.07 0.06 0.07 0.17

Middle regime 007 0.06 0.10 002 | -008 -009 -008 -006

Upper regime -0.09 -007 -009 -004| -001 -001 -0.05 0.01
A USD/EUR

Lower regime -0.20  -0.19 -0.16 -005| -031 -0.30 -0.24 -0.33

Middle regime 007 013  -0.04 019 | 044 044 0.40 0.35

Upper regime -0.49 -0.49 -0.50 -0.42 | -0.07 -0.09 -0.05 -0.16
A TB3M_DIFF

Lower regime -0.03  -0.03 -0.04 0.01| -002 -0.01 -0.02 -0.05

Middle regime -0.03 -002 -0.03 -003| -004 -004 -004 -003

Upper regime 000  0.00 0.01 000 | -001 -002 -001  -0.01
RATING_DUMMY 038 0.0 0.48 045 | 022 023 0.19 0.20
Macroeconomic surprises
Trade balance -0.07 -007 -007 -007| -004 -004 -004 -004
CPIX 013 011 0.24 017 | -080 -0.82  -0.88  -0.90
PPl 025 -031 -025 -023| 001 -0.02 002  -0.07
M3 027 -027 -021 -030| -034 -034 -034 -037
GDP 045 042 -022 048 | -034 -036 026 -0.26
Central bank communication
FX strengthening -049 -038 -014 -035| -068 -069 -050 @ -0.44
FX weakening 014 013 0.25 004 | 066 067 0.58 0.62
Policy raterise 031 029 0.23 028 | 057 056 0.50 0.54
Policy rate unchanged | -0.38 -042  -057  -055| 045 043 0.58 0.40
Day of the week and holiday dummies
TUE 013 012 0.13 012 | 003 002 0.02 0.04
WEN 025 027 0.30 025| 002 002 0.00 0.02
THU 016 0.6 0.15 017 | 003 0.02 0.04 0.03
FRI 018  0.17 0.15 016 | -001 -0.01 0.02 0.03
HOLIDAYS 005 -006 -002 -008| -006 -007 -005 -0.05

Notes: See table 4a.
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5 Concluding remarks

In this paper, we sought to uncover short-term drivers of the South African rand vis-a-vis the US
dollar from January 2001 to July 2007. We identified four major quantitatively important factors
influencing daily exchange rate returns in South Africa: i) Nonlinear mean reversion to the long-
run monetary equilibrium if the exchange rate is stronger than what the monetary equilibrium
would imply; ii.) gold prices the changes of which lead to strong currency appreciation against the
dollar in a highly nonlinear fashion, iii.) general risk perception of markets towards emerging-
market economies and towards South Africa that causes a currency depreciation and that depends
on how far the currency is located from the monetary equilibrium; and iv.) developments in the
dollar/euro exchange rate the effect of which is strongest if the exchange rate is considerably more
appreciated than the monetary equilibrium. We found some evidence for very short-lived effects
on the rand-dollar exchange rate of various macroeconomic surprises and centra bank
communication aimed at talking up the rand (but not weakening it).
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Appendix

Table Al. Model selection and nonlinearity, 2001-2007
Nonlinearity only in the deviation from monetary equilibrium

Model (1a) (2a) (3a) (4a) (5a) (6a) (7a) (8a)
Exchange rate quoted at 14.25 Exchange rate quoted at 24.00
lin cub lin cub lin cub Lin cub
raw  raw @abs  @abs | raw raw @abs  @abs
Nonlinearity - bootstrapped p-values
Test No. 1: HO: linear vs.H1: 2-regime nonlinearity
Test No. 1: HO: 2-regime nonlinearity vs. H1: 3-regime nonlinearity
TestNo.1| 0.00 000 001 0.00| 000 000 0.00 0.01
TestNo.2| 011 003 024 0214] 017 015 095 0.01
Thresholds
Lower (T1) and upper (T2) thresholds
(percentile of the distribution of the threshold variable)
Tl 074 015 027 029| 057 058 031 032
T2 0.42 0.77
R*adj 0.040 0.040 0.040 0.041| 0.068 0.068 0.068 0.064
ARCH and GARCH effects — coefficient estimates
ARCH 0.124 0.123 0.140 0.139 | 0.139 0.139 0.145 0.148
GARCH 0547 0545 0578 0.579| 0561 0.561 0.578 0.577
OBS 1692 1692 1692 1692 | 1692 1692 1692 1692

Notes: “Lin” and “cub” indicate that monthly series for the monetary equilibrium are converted to daily frequency
using linear match last and cubic match last interpolation. “raw” and “@abs’ indicate that the variables are used as
they are or in absolute values in the conditional mean equation. OBS is the number of observations used in the

equations. Bold (underlined italic) figures indicate statistical significance at the 5% (10%) level.

Table A2. Model selection and nonlinearity, 2001-2007
Nonlinearity in six variables

Model (Ib) (2b) (3b) (4b) (5b)  (6b)  (7b) (8b)
Exchange rate quoted at 14:25 Exchange rate quoted at 24:00
lin  cub lin  cub Lin cub lin  cub
raw  raw @abs @abs | Raw raw @abs @abs
Nonlinearity - bootstrapped p-values
Test No. 1: HO: linear vs.H1: 2-regime nonlinearity
Test No. 1: HO: 2-regime nonlinearity vs. H1: 3-regime nonlinearity
TestNo.1| 0.00 000 000 0.00| 0.00 000 0.00 0.00
TestNo.2| 0.00 000 000 0.00|] 000 000 0.00 0.00
Thresholds
Lower (T1) and upper (T2) thresholds
(percentile of the distribution of the threshold variable)
T1 049 048 046 015, 058 057 073 0.23
T2 088 088 087 089 089 08 089 0.88
R’adj 0.081 0.081 0.078 0.075| 0.109 0.109 0.103 0.099
ARCH and GARCH effects — coefficient estimates
ARCH 0.115 0.111 0.142 0.132 | 0.133 0.134 0.146 0.143
GARCH 0546 0.539 0.573 0.577 | 0550 0.554 0.571 0.576
OBS 1692 1692 1692 1692 | 1692 1692 1692 1692

Notes: See Table Al
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Conditional variance equations

Table A3. Coefficient estimates, conditional variance equations, GARCH(1,1), 2001-2007

Model (Ib) (2b) (@Bb) (4b)| (5b) (6b) (7b)  (8b)
Exchange rate quoted at 14:25 | Exchange rate quoted at 24:00
lin cub lin cub lin cub lin Cub
raw raw @abs @abs | raw raw  @abs @abs
C 097 097 105 107| 105 106 113 114
A, 008 007 -0.06 -006| 006 006 -0.06 -0.05
DEV,, 014 -015 -027 -010|-012 -011 -017 -0.18
Country risk, commodity prices and other external factors
A EMBI_SA 000 000 -0.02 -001| 001 001 -0.02 -0.02
A EMBI_GLOBAL 001 000 -004 -0.03| 001 0.00 -003 -0.03
A GOLD -0.05 -0.05 -0.07 -0.07| -0.05 -0.05 -0.08 -0.08
A PLATINUM 001 001 -004 -004| 000 000 -0.05 -0.05
RATING_DUMMY | -0.10 -0.10 -0.13 -007|-031 -0.31 -0.12 -0.14
A USD/EUR 003 002 -010 -010| 001 001 -0214 -013
ATB3M_DIFF 000 000 -001 -001| 000 000 -0.01 -0.021
Macroeconomic surprises
Trade balance 0.05 0.05 -0.07 -0.07| 0.07 0.07 -0.09 -0.10
CPIX 036 042 -0.82 -091| 002 003 -0.87 -0.87
PPl -053 -052 -053 -053|-061 -058 -045 -0.46
M3 -018 -014 -012 -0.17|-0.20 -0.19 -0.11 -0.14
GDP -045 -038 -013 -0.25|-025 -024 -0.05 -0.12
Central bank communication
FX strengthening -023 -024 -013 -0.16]| -0.61 -0.65 -0.58 -0.71
FX weakening 012 011 025 003|-017 -0.16 -0.02 -0.04
Policy raterise 027 015 062 002|-0.15 -014 0.03 -0.03
Policy rateunchanged | -0.84 -0.80 -1.01 -039| -0.72 -0.78 -048 -0.57
Day of the week and holiday dummies
TUE -069 -069 -043 -031|-048 -045 -0.28 -0.22
WEN -049 -049 -023 -023|-050 -048 -0.27 -0.25
THU -041 -043 -019 -0.18| -042 -040 -0.22 -0.22
FRI -0.36 -039 -024 -015|-065 -0.61 -0.51 -0.47
HOLIDAYS -0.40 -041 -054 -024|-035 -0.33 -040 -0.29

Notes: Bold (underlined italic) figures indicate statistical significance at the 5% (10%) level. “Lin” and “cub” indicate
that monthly series for the monetary equilibrium are converted to daily frequency using linear match last and cubic
match last interpolation. “Raw” and “ @abs’ indicate that the variables are used as they are or in absolute valuesin the
conditional mean equation.
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Data appendix

Monetary model (1980:m1-2008:m6)

NOMINAL EXCHANGE RATES
South African rand/USD: IFS/IMF (via Datastream, code: SAI..AF)
MONEY SUPPLY (M2)

South Africac Main Economic IndicatorssOECD (via Datastream, code: SAOMA002B)

US economy: Main Economic IndicatorssOECD (via Datastream, code: USOMA002B)
MONEY SUPPLY (M3)

South Africa: Main Economic IndicatorsOECD (via Datastream, code: SAOMAOQ013B)

US economy: Main Economic Indicators/OECD (via Datastream, code: USOMA013B)
REAL GDP (interpolated linearly from quarterly to monthly frequency)

South Africa: Main Economic Indicators/fOECD (via Datastream, code: SAOSN029C)

US economy: Quarterly National AccountsyOECD (via Datastream, code: USOEXP0O01D)
SHORT-TERM INTEREST RATE_(3-month T-bill)

South Africa: IFS/IMF (via Datastream, code: SAI60C..)

US economy: IFS/IMF (via Datastream, code: USI60C..)

SHORT-TERM INTEREST RATE_(long-term government bond yield)

South Africac IFS/IMF (via Datastream, code: SAI61...)

US economy: IFS/IMF (via Datastream, code: USI61...)

REAL GOLD PRICE (Nominal gold priceindex expressed in USD, deflated by US PPl manufacturing)

Nominal gold price: UK LONDON GOLD, Datastream, code: UKI..C..A

US PPI: Main Economic Indicators/OECD (via Datastream, code: USOPP017F)

REAL METAL PRICE (Nomina metal price index expressed in USD, deflated by US PPl manufacturing)

Nominal metal price: CRB Spot Index Metals, Datastream, code: CRBSPM T

US PPI: Main Economic Indicators/ OECD (via Datastream, code: USOPPO17F)
PRODUCTIVITY DIFFERENTIAL: Industrial production in manufacturing divided by employment in
manufacturing. Productivity in the services sector is assumed to equal 0
INDUSTRIAL PRODUCTION IN MANUFACTURING

South Africa: Main Economic Indicators/OECD (via Datastream, code: SAOL1105G)

US economy: Main Economic Indicators/ OECD (via Datastream, code: USOPRI38G)
EMPLOYMENT IN MANUFACTURING (datafor South Africa are interpolated linearly from quarterly to monthly
frequency)

South Africa: Datastream, code: SAEMPTMUG.

US economy: Datastream, code: USEMPMANO
SHARE PRICES

South Africa: Datastream total market stock price, code; SASHRPRCF

US economy: New Y ork Stock Exchange Composite Index (via Datastream, code: USNY SCOM)
TRADE BALANCE

The balance of the trade account related to nominal GDP

The cumulated balance of the trade account related to nominal GDP
TRADE ACCOUNT: Exports from South Africaand imports to South Africain USD (via Datastream, exports:
SAOXTS$03A, imports: SAOXT$09A)

NOMINAL GDP (interpolated linearly from quarterly to monthly), South Africa, Datastream, code: SAGDP...B)
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Daily exchange rate model (Jan 4, 2001 to 7 July, 2007)

RAND-DOLLAR EXCHANGE RATE (quoted at 14:25 South African time): calculated using the rand-euro
exchange rate and the dollar-euro exchange rate obtained from the ECB (dollar-euro, Datastream code: USECBSP,
rand-euro, Datastream code: SAECBSP)
RAND-DOLLAR EXCHANGE RATE (quote at 18:00 New York (24:00 local South African time): Global
Treasury Information Services, Datastream code: USSARCM
DOLLAR-EURO EXCHANGE RATE (quote at 14:25 local South African time): ECB, code: USECBSP)
GOLD PRICE: Gold Bullion U$/Troy Ounce, Datastream code: GOLDBLN
PLATINUM PRICE: London Platinum Free Market $/Troy, Datastream code: PLATFRE
RISK PREMIUM: JP. Morgan Emerging Markets Bond Index for South Africa and big emerging markets
(EMBIG)
VERBAL INTERVENTIONS, RATINGS, MACROECONOMIC NEWS: Factiva
INTEREST RATE DIFFERENTIAL:

South Africa: 3-month T-billl, Datastream code: SATBL3M

US economy: US Treasury constant maturities 3-month, Datastream code: FRTCM3M

Figure Al. Daily rand-dollar exchange rate (at 14:25, Jan 4, 2001 to 7 July, 2007)
10 16

level-rand/USD

growth rate - rand/USD

04-01-2001
04-06-2001
04-11-2001
04-04-2002
04-09-2002
04-02-2003
04-07-2003
04-12-2003
04-05-2004
04-10-2004
04-03-2005
04-08-2005
04-01-2006
04-06-2006
04-11-2006
04-04-2007

21



CESifo Working Paper Series

for full list see www.cesifo-group.org/wp
(address: Poschingerstr. 5, 81679 Munich, Germany, office@cesifo.de)

2549 Johannes Rincke and Christian Traxler, Deterrence through Word of Mouth, February
2009

2550 Gabriella Legrenzi, Asymmetric and Non-Linear Adjustments in Local Fiscal Policy,
February 2009

2551 Bruno S. Frey, David A. Savage and Benno Torgler, Surviving the Titanic Disaster:
Economic, Natural and Social Determinants, February 2009

2552 Per Engstrom, Patrik Hesselius and Bertil Holmlund, Vacancy Referrals, Job Search,
and the Duration of Unemployment: A Randomized Experiment, February 2009

2553 Giorgio Bellettini, Carlotta Berti Ceroni and Giovanni Prarolo, Political Persistence,
Connections and Economic Growth, February 2009

2554 Steinar Holden and Fredrik Wulfsberg, Wage Rigidity, Institutions, and Inflation,
February 2009

2555 Alexander Haupt and Tim Krieger, The Role of Mobility in Tax and Subsidy
Competition, February 2009

2556 Harald Badinger and Peter Egger, Estimation of Higher-Order Spatial Autoregressive
Panel Data Error Component Models, February 2009

2557 Christian Keuschnigg, Corporate Taxation and the Welfare State, February 2009

2558 Marcel Gérard, Hubert Jayet and Sonia Paty, Tax Interactions among Belgian
Municipalities: Does Language Matter?, February 2009

2559 Antonio Afonso and Christophe Rault, Budgetary and External Imbalances
Relationship: A Panel Data Diagnostic, February 2009

2560 Stefan Krasa and Mattias Polborn, Political Competition between Differentiated
Candidates, February 2009

2561 Carsten Hefeker, Taxation, Corruption and the Exchange Rate Regime, February 2009

2562 Jiahua Che and Gerald Willmann, The Economics of a Multilateral Investment
Agreement, February 2009

2563 Scott Alan Carson, Demographic, Residential, and Socioeconomic Effects on the
Distribution of 19™ Century US White Statures, February 2009

2564 Philipp Harms, Oliver Lorz and Dieter Urban, Offshoring along the Production Chain,
February 2009



2565 Patricia Apps, Ngo Van Long and Ray Rees, Optimal Piecewise Linear Income
Taxation, February 2009

2566 John Whalley and Shunming Zhang, On the Arbitrariness of Consumption, February
2009

2567 Marie-Louise Leroux, Endogenous Differential Mortality, Non-Contractible Effort and
Non Linear Taxation, March 2009

2568 Joanna Begza-Bojanowska and Ronald MacDonald, The Behavioural Zloty/Euro
Equilibrium Exchange Rate, March 2009

2569 Bart Cockx and Matteo Picchio, Are Short-Lived Jobs Stepping Stones to Long-Lasting
Jobs?, March 2009

2570 David Card, Jochen Kluve and Andrea Weber, Active Labor Market Policy Evaluations:
A Meta-analysis, March 2009

2571 Frederick van der Ploeg and Anthony J. Venables, Harnessing Windfall Revenues:
Optimal Policies for Resource-Rich Developing Economies, March 2009

2572 Ondfej Schneider, Reforming Pensions in Europe: Economic Fundamentals and
Political Factors, March 2009

2573 Jo Thori Lind, Karl Ove Moene and Fredrik Willumsen, Opium for the Masses?
Conflict-Induced Narcotics Production in Afghanistan, March 2009

2574 Silvia Marchesi, Laura Sabani and Axel Dreher, Agency and Communication in IMF
Conditional Lending: Theory and Empirical Evidence, March 2009

2575 Carlo Altavilla and Matteo Ciccarelli, The Effects of Monetary Policy on
Unemployment Dynamics under Model Uncertainty - Evidence from the US and the
Euro Area, March 2009

2576 Falko Fecht, Kjell G. Nyborg and Jorg Rocholl, The Price of Liquidity: Bank
Characteristics and Market Conditions, March 2009

2577 Giorgio Bellettini and Filippo Taddei, Real Estate Prices and the Importance of Bequest
Taxation, March 2009

2578 Annette Bergemann and Regina T. Riphahn, Female Labor Supply and Parental Leave
Benefits — The Causal Effect of Paying Higher Transfers for a Shorter Period of Time,
March 2009

2579 Thomas Eichner and Riidiger Pethig, EU-Type Carbon Emissions Trade and the
Distributional Impact of Overlapping Emissions Taxes, March 2009

2580 Antonios Antypas, Guglielmo Maria Caporale, Nikolaos Kourogenis and Nikitas Pittis,
Selectivity, Market Timing and the Morningstar Star-Rating System, March 2009



2581 Antonio Afonso and Christophe Rault, Bootstrap Panel Granger-Causality between
Government Budget and External Deficits for the EU, March 2009

2582 Bernd Siissmuth, Malte Heyne and Wolfgang Maennig, Induced Civic Pride and
Integration, March 2009

2583 Martin Peitz and Markus Reisinger, Indirect Taxation in Vertical Oligopoly, March
2009

2584 Petra M. Geraats, Trends in Monetary Policy Transparency, March 2009

2585 Johannes Abeler, Armin Falk, Lorenz Gétte and David Huffman, Reference Points and
Effort Provision, March 2009

2586 Wolfram F. Richter, Taxing Education in Ramsey’s Tradition, March 2009

2587 Yin-Wong Cheung, Menzie D. Chinn and Eiji Fujii, China’s Current Account and
Exchange Rate, March 2009

2588 Alexander Haupt and Silke Uebelmesser, Voting on Labour-Market Integration and
Education Policy when Citizens Differ in Mobility and Ability, March 2009

2589 Hans Jarle Kind, Marko Koethenbuerger and Guttorm Schjelderup, Should Utility-
Reducing Media Advertising be Taxed?, March 2009

2590 Alessandro Cigno, How to Avoid a Pension Crisis: A Question of Intelligent System
Design, March 2009

2591 Helmut Liitkepohl and Fang Xu, The Role of the Log Transformation in Forecasting
Economic Variables, March 2009

2592 Rainald Borck, Hyun-Ju Koh and Michael Pfliiger, Inefficient Lock-in and Subsidy
Competition, March 2009

2593 Paolo M. Panteghini, On the Equivalence between Labor and Consumption Taxation,
March 2009

2594 Bruno S. Frey, Economists in the PITS?, March 2009

2595 Natalie Chen and Dennis Novy, International Trade Integration: A Disaggregated
Approach, March 2009

2596 Frédérique Bec and Christian Gollier, Term Structure and Cyclicity of Value-at-Risk:
Consequences for the Solvency Capital Requirement, March 2009

2597 Carsten Eckel, International Trade and Retailing, March 2009

2598 Gianni De Nicolo and Iryna Ivaschenko, Global Liquidity, Risk Premiums and Growth
Opportunities, March 2009



2599 Jay Pil Choi and Heiko Gerlach, International Antitrust Enforcement and Multi-Market
Contact, March 2009

2600 Massimo Bordignon and Guido Tabellini, Moderating Political Extremism: Single
Round vs Runoff Elections under Plurality Rule, April 2009

2601 Ana B. Ania and Andreas Wagener, The Open Method of Coordination (OMC) as an
Evolutionary Learning Process, April 2009

2602 Simon Géchter, Daniele Nosenzo, Elke Renner and Martin Sefton, Sequential versus
Simultaneous Contributions to Public Goods: Experimental Evidence, April 2009

2603 Philippe Jehiel and Andrew Lilico, Smoking Today and Stopping Tomorrow: A Limited
Foresight Perspective, April 2009

2604 Andreas Knabe, Steffen Rétzel, Ronnie Schob and Joachim Weimann, Dissatisfied with
Life, but Having a Good Day: Time-Use and Well-Being of the Unemployed, April
2009

2605 David Bartolini and Raffaella Santolini, Fiscal Rules and the Opportunistic Behaviour
of the Incumbent Politician: Evidence from Italian Municipalities, April 2009

2606 Erkki Koskela and Jan K6nig, Can Profit Sharing Lower Flexible Outsourcing? A Note,
April 2009

2607 Michel Beine, Frédéric Docquier and Caglar Ozden, Diasporas, April 2009

2608 Gerd Ronning and Hans Schneeweiss, Panel Regression with Random Noise, April
2009

2609 Adam S. Booij, Bernard M.S. van Praag and Gijs van de Kuilen, A Parametric Analysis
of Prospect Theory’s Functionals for the General Population, April 2009

2610 Jeffrey R. Brown, Julia Lynn Coronado and Don Fullerton, Is Social Security Part of the
Social Safety Net?, April 2009

2611 Ali Bayar and Bram Smeets, Economic, Political and Institutional Determinants of
Budget Deficits in the European Union, April 2009

2612 Balazs Egert, The Impact of Monetary and Commodity Fundamentals, Macro News and
Central Bank Communication on the Exchange Rate: Evidence from South Africa, April
2009





