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Abstract

Exchange rate activities have effects on capi@idl and international trade that are
crucial particularly for developing countries. THay of the week effect on exchange
rates can also be very essential for portfolio garmaand economists. Therefore, the day
of the week effect should be examined carefullpiider to understand the cause of the
anomalies in the market. This paper evaluates #yeaod the week effect on the daily
returns on US dollar and its volatility in the lighf the global financial crisis 2008-2009.

Key Words. Exchange Rate; Volatility; Day of the week effect
1. Introduction

The properties of the daily exchange rate have itapbimplications for economist and
portfolio managers. The effects of exchange ratgements on international trade and
capital flows can be vital, especially for develapieconomies. Moreover, understanding
the day of the week effect on the exchange rateelsas on its variance could be
important for portfolio managers when they condttheir international assets portfolios.

There is broad literature on the day of the wedicefon daily depreciation (McFarland
et al, 1982; Hilliard and Tucker, 1992; and Cormtal, 1995). Domodaran (1989) notes
that bad news tends to be reported on Fridays ared td delayed release of the
information, Mondays are associated with lower metu Wang et al. (1997) find the
Monday effect but only for the last 2 weeks of tmenth. Additionally, Foster and
Vishwanathan (1990) claim that Mondays have momesn® evaluate; therefore trade
tends to be less intensive (Berument et al, 208ydogan and Booth (2003) argue that
the day of the week effect is present in the ddépreciation of the local currency in
Turkey for the 1986-1994 period. Berument et @0@) extend the literature by allowing
the conditional variance of the daily depreciatiorchange; showing that this change is
possibly affected by the day of the week effect bydllowing this conditional variance
to affect the exchange rate. They found that Traysdare associated with higher and
Mondays with lower depreciation rates comparedhtus¢ of Wednesdays. Moreover,
Mondays and Tuesdays are associated with highatitityl than Wednesdays. Parallel
studies were made for the foreign equity marketsBeyument and Kiymaz (2001),
Kiymaz and Berument (2003).

! The views expressed in this paper are those oéuditteor and do not necessarily correspond to thers/of the Central
Bank of the Republic of Turkey.
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This paper assesses the day of the week effedtieodaily returns on US dollar and its
volatility in the light of the global financial aiis 2008-2009.

In the following section, the data and methodolagy introduced. Section 3 discusses
the empirical evidence and the last section pravitie conclusions.

2. Data and M ethodology

Daily data starting on April 1, 2002 and ending Blarch 20, 2012 is used. The
depreciation of local currency against the USDafkculated as the growth rate of the
TRY value of the USD.

P,
R, =—+—"1x 100
Py 4

Where Ris the Turkish lira value of the US dollar andifkthe daily depreciation rate of
the Turkish lira.

In order to model the exchange rate, the depredatite on 5 daily dummies to account
for the day of the week effect is regressed. Ireotd account for the autocorrelation
problem of errors, lagged values of the depreaiatides are included in the equation:

Rt =0(0+0(1 Mt +0<2 Tt +0(3 THt +0<4_ Ft + Z?=1 Gi Rt—i + St (l)

where M, T, TH, and F are the dummy variables for Monday, Tuesday, Tdaysand
Friday at time t, and n is the lag order.

GARCH-in-Mean given in the equation below is usdtkere the expected return on an
asset is related to the expected asset risk:

Rt =0(0+0(1 Mt +0<2 Tt +0(3 THt +0<4_ Ft + Z?=1 ei Rt—i + pht+£t (2)
The estimated coefficient on the expected rpki§ a measure of the risk-return tradeoff.
For the heteroscedasticity (error variances areonstant over time) problem, variances
of errors are allowed to be time dependent wheré{@ h?). Then, exponential

generalized autoregressive conditional heterostied&SARCH(1,1)) model is used for
the conditional variance (Nelson, 1991):

loghf = Bo + @1loghi_; + 9,

5t—1| €1
+6— 3
he_q he—q 3)

The EGARCH specification has certain advantages €bnditional variance is in

logarithmic form, which allows that? can never be negative. It also allows the leverage
effect. The presence of leverage effects can eddxy the hypothesis tha+0.

There are several studies in the literature whestommend the addition of exogenous
variables in the ARCH specifications. For instari¢arolyi (1995) includes the volatility
of foreign stock returns to explain the conditiomatiance of home country stock returns.
Hsieh (1988) considers including the day of the kve#fect in volatility for various
exchange rates. According to these studies, thdittmmal variability of depreciation is
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modeled by incorporating the day of the week effettd the volatility equation. In this
way, the constant term of the conditional variaageation is allowed to vary for each
day. Therefore, the model in (3) becomes:

logh? = Bo + @1logh? | + 9,

2| 4 554 B M, + BT, + B3TH, + BuF,  (4)
heq he—q

The depreciation of local currency for all daysigates heavy tailed distribution (Table
1). Therefore, Generalized Error Distribution(GE®Used to capture this pattern.

3. Empirical Evidence

First of all we examine the descriptive statistidseach day in order to search for any
variation among days (Table 1). According to theamevalues, it can be said that
Tuesday is associated with the highest return vasekdonday & Friday are associated
with the lowest return. Likewise, median valuesmup this statement. In addition to
this, the distributions of most days are skewed laealvy-tailed. The results of Table 1
make us consider about the existence of the d#heofveek effect.

Table 1. Descriptive Statistics

All Days | Monday | Tuesday | Wednesday | Thursday | Friday
# obs. 2485 499 500 491 497 498
Mean 0.02 -0.02 0.07 0.06 0.00 -0.03
Median -0.07 -0.14 -0.01 -0.03 -0.08 -0.05
Minimum | -11.25 -3.04 -3.85 -2.74 -2.55 -11.25
Maximum 7.29 5.65 4.23 4.37 7.29 6.07
Std.Dev. 0.92 0.89 0.96 0.80 0.93 0.99
Skewness 0.22 1.54 0.42 0.69 1.40 -2.18
Kurtosis 16.72 10.19 5.25 6.24 11.30 38.97

The global financial crisis is commonly believedhave begun in July 2007 with the
credit crunch, when a loss of confidence by US siwes in the value of sub-prime
mortgages caused a liquidity crisis. By Septemi@@®82the crisis had worsened as stock
markets around the globe became highly volatilee €bllapse of Lehman Brothers in
September 2008 marked the beginning of a new pinae global financial crisis. In
order to capture the effect of crisis on our modelsplit the data into two periods such
as Pre-global crisis (04.01.2002-08.29.2008) andt Rglobal crisis (09.01.2008-
03.20.2012) (Figure 1).
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Figurel: TRY against USD

Table 2 reports the estimates of the models ira@) (4). The second and third columns
report the estimates for Pre-Global Crisis periaid a@Post-Global Crisis period
respectively.

According to the results of the whole sample, teéneated coefficient for Tis the
highest and the lowest is for Mrhis suggests that the highest returns are obddor
Tuesdays and the lowest returns for Mondays. Tledficient of Monday is statistically
significant. This suggests that Mondays offer staiilly significant higher return when
compared to Wednesdays. Besides, the estimatefictertt for M, T, TH,, and F are
jointly statistically significant. This suggeststithe day of the week effect is present. It
is also found that return is affected by asset (risk-averse agents must be compensated
to accept higher risk). Then, the estimates of tbeditional variance model are
examined. The estimated coefficients for all edah are jointly statistically significant
that indicates the day of the week effect alsoteis variance equation. The estimated
coefficient for the leverage effedt,is positive and statistically significant. Thiaplies
that positive innovations are more destabilizingntimegative innovations. The highest
variances are observed on Tuesdays and the loagahges on Mondays.

According to the results of the pre-crisis periodne of the coefficients of the week days
are statistically significant in mean equation. Heer, the day of the week effect is
present in the variance equation. Moreover, thedsgvariances belong on Tuesdays and
the lowest variances on Fridays.

For the period after crisis, the estimated coedfits for M, T, TH;, and F are jointly
statistically significant in the mean equation. STeiiggests that the day of the week effect
is present. Moreover, the coefficient of Monday diirsday are statistically significant
in the mean equation. The highest returns are wbdefor Tuesdays and the lowest
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returns for Thursdays. Nonetheless, the day ofwthek effect is not present in the
variance equation after the crisis.

The estimated coefficient for the leverage effeqidsitive and statistically significant for

both periods. It is also found that return is dffecby asset risk and the estimated
coefficient on the risk for post global crisis metiis greater than the coefficient for the
whole period. This effect is not statistically sigant for pre-crisis period.

Table 2: Day of the Week Effect on the Turkish Foreign ExalgaMarket*:

Full Sample Pre-Global Crisis Post-Global Crisis
Mean Equation
< -0.097 -0.111 -0.082
(0.032) (0.040) (0.321)
M, -0.089 -0.058 -0.133
(0.024) (0.210) (0.071)
T, 0.017 0.030 -0.016
(0.684 (0.549 (0.825)
TH, -0.042 0.059 -0.236
(0.273) (0.202) (0.001)
F, -0.024 0.013 -0.071
(0.545) (0.777) (0.325)
R4 0.040 0.020 0.034
(0.057 (0.449 (0.340
R,_, -0.058 -0.072 -0.021
(0.005 (0.005) (0.54¢)
P 0.124 0.046 0.265
(0.038) (0.522) (0.012)
Variance Equation
Bo -0.58¢ -0.72: -0.35¢
(0.000 (0.000 (0.022)
0, 0.943 0.914 0.976
(0.000 (0.000 (0.000)
9, 0.289 0.352 0.206
(0.000) (0.000) (0.000)
F3 0.087 0.097 0.06¢
(0.000) (0.001) (0.004)
M, 0.273 0.35¢ 0.09¢
(0.038 (0.032) (0.686)
T, 0.618 0.783 0.303
(0.000 (0.000 (0.250)
TH, 0.472 0.609 0.223
(0.003) (0.004) (0.366)
F, 0.29¢ 0.26: 0.27¢
(0.013) (0.138) (0.127)
Joint test for day effect in
Mean (0.094 (0.163 (0.008
Joint test for day effect in
Variance (0.003) (0.002) (0.665)
ARCH-LM(5) (0.903 (0.853 (0.875
ARCH-LM(10) (0.981 (0.989 (0.778
ARCH-LM(40) (0.081) (0.999) (0.852)
ARCH-LM(60) (0.101) (1.000) (0.926)

*p-values are reported in parentheses.
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4. Conclusion

This paper assesses the day of the week effedreigii exchange rate changes and their
volatility with an EGARCH specification. It also axines the changes in the pattern
after the global crisis. Day of the week effectdand to exist in mean equation for the
period of post global crisis while it exists in atlity specification for pre-global crisis
period. The evidence presented in this paper stgygbeat Tuesdays offer statistically
significant higher return when compared to Wedngsdar the whole sample and the
post global crisis period. The highest variancesaaserved on Tuesdays and the lowest
variances on Mondays for the whole period. Morepeapected asset risk is found to
have an effect on expected return after globalscriss a final remark, there is positive
leverage effect such as an increase in depreciatgates more volatility than a decrease
for not only pre-global crisis period but also pgktbal crisis period.
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