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Abstract:

This thesis examines the impact of two major global events, namely the
COVID-19 pandemic and the Ukraine war, on six different currencies. the
Canadian dollar (CND), Algerian dinar (DZD), Ukrainian currency (UAH),
Russian ruble (RUB), Euro currency (EURO), and Japanese Yen (JPY). The
study analyzes daily data from January 1, 2019, to March 28, 2023, capturing
the pre-pandemic, pandemic, and war periods.

To assess the influence of these events, we employ the Exponential
Generalized Autoregressive Conditional Heteroscedasticity (EGARCH) model.
This model allows us to test both negative and positive shocks on the currency
exchange rates. Additionally, we utilize the GARCH(1,1) model to forecast the
volatility of currency returns.

The findings revea that negative shocks have a more substantial effect on the
currencies compared to positive shocks. This suggests that adverse events, such
as the pandemic and war, have a stronger impact on currency depreciation.
Moreover, the results demonstrate that the GARCH(1,1) forecasting model
outperforms in predicting currency returns' volatility.

Keywords. Positive shock, negative shock, Covidl9, Ukraine war, Currencies
returns.
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280
| Series: RCND
240 | Sample 1/02/2019 3/28/2023
Observations 1105
200 |
Mean -2.49e-06
160 | — Median -7.26e-05
[ Maximum 0.021181
120 | Minimum -0.019616
Std. Dev. 0.004558
80 | Skewness 0.092753
Kurtosis 4.763524
40 |
Jarque-Bera  144.7747
00— e Probability 0.000000
-0.02 -0.01 0.00 0.01 0.02
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250
[ Series: RDZD
] Sample 1/02/2019 3/28/2023
200 Observations 1105
] Mean 0.000124
1501 Median 3.46€-05
Maximum 0.012736
100 | Minimum -0.013491
Std. Dev. 0.002131
Skewness 0.265866
50 | Kurtosis 7.279151
Jarque-Bera  856.0927
O — ===~ | Probability  0.000000
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Lt Alaad) i jEid HLA) 1(1)J saad
Null Hypothesis: RCND has a unit root

Exogenous: Constant
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -34.52060 0.0000
Test critical values: 1% level -3.436057

5% level -2.863948

10% level -2.568103

Ouiadldal) dlas) e 1 jdaal)

Phillips-Perron test of L.z alaald a0 21 Lot JW) gkl s

et LY g 5 A ) 0L Jsas 5% . ST statistic

Al Jiaal) dles ) Sl JLA) 1(2)J s

Null Hypothesis: RDZD has a unit root
Exogenous: Constant
Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -37.50941 0.0000
Test critical values: 1% level -3.436057
5% level -2.863948
10% level -2.568103

Ouialal) Alas) (pa 1 jdeaal)
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Phillips—Perron test of Ly . s A1 Ll dlasd i)l aa) jlestt QW1 Jgad oy
ot LY Uiy 5 aens Al 0L Jodl s 5% e ST statistic

S Aas ) Rl JL33) 1(3)dsaa
Null Hypothesis: REURO has a unit root

Exogenous: Constant
Bandwidth: 18 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -32.25983 0.0000
Test critical values: 1% level -3.436057
5% level -2.863948
10% level -2.568103

Ouiadldal) dlas) e 1 jdaal)

o »51 Phillips-Perron test statistic of Wy . g,e)) hea) )L azs ¥ jlastl oDl (S2d1 g

okt LY g 3 ares Al O Jsill S 5%

L ) Ales ) i LSRN 1(4)J 52

Null Hypothesis: RIPY has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -34.37355 0.0000
Test critical values: 1% level -3.436057
5% level -2.863948
10% level -2.568103

COuialal) A1as) (ha 1 jdeaal)
Phillips-Perron test statistic of L. glld) et alaa) 21V Lol QU Joid) i

et LY g 3 A aludl) 0L Jsis D% e ST
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Null Hypothesis: RRUB has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -32.09111 0.0000
Test critical values: 1% level -3.436057
5% level -2.863948
10% level -2.568103

Ouiaddal) dlas) e 1 jdaal)

Phillips-Perron test of Wy . gl gl ahead izl ol U Joadl moy

okt LY Wy 3 anns alududl OL Jsis 5% e ST statistic

A1 S oY) Aldaad) ) i) LGN 3(6)J 93

Null Hypothesis: RUAH has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -33.08993 0.0000
Test critical values: 1% level -3.436057
5% level -2.863948
10% level -2.568103

Ouidlal) das) e 1 jdaal)
Phillips-Perron test statistic of L. 23,53V ahaall 20,5031 Lzt (W) Joidl s

ket LY g 3 A aludl) 0L Jsis D% e ST
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 7.539672 Prob. F(1,1102) 0.0061
Obs*R-squared 7.502028 Prob. Chi-Square(1) 0.0062
Scaled explained SS 14.17908 Prob. Chi-Square(1) 0.0002

Oialal) dlas) (ha 1 jdeaal)

5% J8 (CHI)Zaluam¥1 0f s o oS, 2,080 abeald AR CH st 111 gkl o
E-GARCH 34 1 Jusy e JWy ARCH 3 dus 01 s S

¢l Jlall ARCH _Jlia) :(8)J s

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 15.48118 Prob. F(1,1102) 0.0001
Obs*R-squared 15.29442 Prob. Chi-Square(1) 0.0001
Scaled explained SS 45.67935 Prob. Chi-Square(1) 0.0000

Ouiadldal) dlas) e 1 jdaal)

5% J51 (CHI)Zadlazs¥1 0 bl o JamSs g 40 Lol ARCH et (U Jgdl o
E-GARCH 34 1 Jusy S Juey ARCH 3 dls 01 sl S

053 Alead ARCH _LE3) 1(9)J g3l

Heteroskedasticity Test: White

F-statistic 14.95957 Prob. F(2,1101) 0.0000
Obs*R-squared 29.20697 Prob. Chi-Square(2) 0.0000
Scaled explained SS 53.40492 Prob. Chi-Square(2) 0.0000

Ouialal) d1as) (e 1 jdeaal)
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5%¢s 15 (CHI)Zadlazs¥1 0f ¥l o LM, ) Alaad ARCH Lot 11 Jgddl o

E-GARCH 34 1 Jusy e JWy ARCH 3 dus 01 sl S

) Gal) Adead ARCH ULES) £(10)d g2

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 5.121982 Prob. F(1,1102) 0.0238
Obs*R-squared 5.107538 Prob. Chi-Square(1) 0.0238
Scaled explained SS 26.30194 Prob. Chi-Square(1) 0.0000

Ouiaddal) dlas) e 1 jdaal)

J51 (CHI) Zalaas¥1 o alds e LasMis. SLLI el 2load ARCH L | St o) s

E-GARCH 73505 I Jlan¥! Say Jlbg ARCH 31 <l ol Jsall (1Sasd 5%¢e

94 gl et ARCH LSS 1(11)J g3

Heteroskedasticity Test: ARCH

F-statistic 61.07021 Prob. F(1,1101) 0.0000
Obs*R-squared 57.96590 Prob. Chi-Square(1) 0.0000

Ouidlal) das) e 1 jdaal)

03 (CHIDZ 8l Y1 01 e o a3, s 3 g ) ilend ARCH Lol JU1 Jsudd o
E-GARCH g3, 4 Jusyi e duty ARCH 3 dus o) Joall s 5%,
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A8 S oY) Alaall ARCH LSS 1(12)J 53

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1107.591 Prob. F(2,1101) 0.0000
Obs*R-squared 737.4629 Prob. Chi-Square(2) 0.0000
Scaled explained SS 179555.0 Prob. Chi-Square(2) 0.0000

Ouiaddal) Alas) e 1 jdaal)

B3 (CHD &l 0 s e 135 351,530 el ARCH L) (U (2 ey
E-GARCH 3¢ 4 Jusyi e Juty ARCH 3 dus o) Joall s 5%,

E-GARCH : ,=»15.1

culidl: C3
ARCH ,51 : C4
E-GARCH : C5

GARCH : C6

44uict) Alaall E-GARCH LA 1(13)J a0

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.
C 6.35E-05 0.000124 0.512504 0.6083
RCND(-1) -0.028674 0.032341 -0.886617 0.3753

Variance Equation

C(3) -0.215193 0.043997 -4.891103 0.0000
C(4) 0.069176 0.017741 3.899122 0.0001
C(5) 0.084762 0.010214 8.298295 0.0000
C(6) 0.985176 0.003489 282.3523 0.0000
R-squared 0.001071 Mean dependent var 1.60E-06
Adjusted R-squared 0.000164 S.D. dependent var 0.004558
S.E. of regression 0.004557 Akaike info criterion -8.066909
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Sum squared resid 0.022887 Schwarz criterion -8.039699
Log likelihood 4458.934 Hannan-Quinn criter. -8.056617
Durbin-Watson stat 2.017842

Ouialal) dlas) (ha 1 jdeaal)

Jolee OF At e B e 3uS) aleall E-GARCH L (W0 Joudt ¢
ot STl WAl wlaall of Jeas 5% e B gl adlesY) s > EGARCH

gt ol

A Jlaal Alead E-GARCHULSA): (14)J 54

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000142 5.60E-05 2.526775 0.0115
RDZD(-1) -0.134723 0.031290 -4.305689 0.0000

Variance Equation

C(3) -0.378419 0.088083 -4.296144 0.0000

C(4) 0.151401 0.017315 8.743853 0.0000

C(5) 0.007388 0.011610 0.636351 0.5245

C(6) 0.978783 0.006781 144.3321 0.0000
R-squared 0.016215 Mean dependent var 0.000122
Adjusted R-squared 0.015322 S.D. dependent var 0.002130
S.E. of regression 0.002114 Akaike info criterion -9.577306
Sum squared resid 0.004923 Schwarz criterion -9.550096
Log likelihood 5292.673 Hannan-Quinn criter. -9.567014
Durbin-Watson stat 1.982205

Ouiadldal) dlas) e 1 jdaal)

Jolre OF A e Lm0 ) desd E-GARCH jLas) 11 Jpad g
o STl B Al wlaall o Jsis 5% e Bl agall A=Y 5 o EGARCH

2y oleal)
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9053 Aaad E-GARCH_LES) 1(15)d g2

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.

C -0.000115 0.000118 -0.980857 0.3267

REURO(-1) 0.012860 0.031635 0.406508 0.6844

Variance Equation

C(3) -0.288361 0.073053 -3.947291 0.0001

C(4) 0.146764 0.020288 7.234115 0.0000

C(5) -0.008513 0.014889 -0.571739 0.5675

C(6) 0.983967 0.005975 164.6935 0.0000
R-squared 0.000417 Mean dependent var -4.08E-05
Adjusted R-squared  -0.000490 S.D. dependent var 0.004610
S.E. of regression 0.004611 Akaike info criterion -8.074908
Sum squared resid 0.023432 Schwarz criterion -8.047697
Log likelihood 4463.349 Hannan-Quinn criter. -8.064616

Durbin-Watson stat 1.953676

Cuiallal) Alas) (pa 1 jdaal)
EGARCH Lles 0f b o oM Eom 5l dlead E-GARCH. Lzt 1) Jgudd Ji¢

gyl sledal) e STl W aludl wledall OF Jsin DY0 o B8 dgal) aJlez=Y1 5 Covge

L Gl Alead E-GARCH Ul :(16)d 52l

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.
C 5.12E-05 0.000115 0.445604 0.6559
RJIPY(-1) 0.015900 0.032553 0.488441 0.6252

Variance Equation
C(3) -0.353173 0.057396 -6.153323 0.0000
C(4) 0.210978 0.022043 9.571094 0.0000
C(5) -0.027362 0.011632 -2.352386 0.0187
C(6) 0.981376 0.004495 218.3302 0.0000
R-squared -0.001753 Mean dependent var 0.000167
Adjusted R-squared -0.002662 S.D. dependent var 0.005439
S.E. of regression 0.005446 Akaike info criterion -7.916587
Sum squared resid 0.032685 Schwarz criterion -7.889377
Log likelihood 4375.956 Hannan-Quinn criter. -7.906295
Durbin-Watson stat 2.098385
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Ouialal) dlas) (pa 1 jdaaal)
Jalas OF Mot e >S5 o L 3L cllaken) E-GARCH. L) QW1 g ¢
o STl B Al claall o Jsas 5%0 e B8l agal b=y 5 o EGARCH

iy ol

=9 Jag Al Adaatd E-GARCH_LEA) 1(17)J s

LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)
*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000168 0.000196 0.859092 0.3903
RRUB(-1) -0.041292 0.031629 -1.305520 0.1917

Variance Equation

C(3) -0.464612 0.053725 -8.647970 0.0000

C(4) 0.381307 0.032261 11.81939 0.0000

C(5) 0.117789 0.013851 8.503811 0.0000

C(6) 0.980378 0.004455 220.0676 0.0000
R-squared -0.004904 Mean dependent var 9.78E-05
Adjusted R-squared -0.005816 S.D. dependent var 0.018489
S.E. of regression 0.018543 Akaike info criterion -6.431120
Sum squared resid 0.378921 Schwarz criterion -6.403909
Log likelihood 3555.978 Hannan-Quinn criter. -6.420828
Durbin-Watson stat 1.839232

Ouidlal) das) e 1 jdaal)

Jolee OF st o oS e L s Lo dedd EF-GARCH. et Q1 Jgad o
o STl W ALl cldall of Jsis 5%0 e BB apal) A=Y 5 s EGARCH

gty ol
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LOG(GARCH) = C(3) + C(4)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(5)

*RESID(-1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000609 0.000138 4.414218 0.0000
RUAH(-1) 0.260957 0.031409 8.308467 0.0000

Variance Equation

C(3) -9.147452 0.136654 -66.93868 0.0000
C(4) 1.187599 0.034628 34.29560 0.0000
C(5) 1.143149 0.035278 32.40383 0.0000
C(6) 0.173939 0.013467 12.91606 0.0000
R-squared -0.069044 Mean dependent var 0.000248
Adjusted R-squared -0.070014 S.D. dependent var 0.008048
S.E. of regression 0.008325 Akaike info criterion -7.444533
Sum squared resid 0.076382 Schwarz criterion -7.417322
Log likelihood 4115.382 Hannan-Quinn criter. -7.434241

Durbin-Watson stat

2.487396

RN |- [NV RN PIN |

Jeles OF Mt e B> o 1315 Alead B-GARCH et (W1 Jeadt Jsg

oo S TEE L ) sl o Jeas 5% cw Bl aeall Al 5 . EGARCH
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Abstract:

This thesis examines the impact of two major global events, namely the
COVID-19 pandemic and the Ukraine war, on six different currencies. the
Canadian dollar (CND), Algerian dinar (DZD), Ukrainian currency (UAH),
Russian ruble (RUB), Euro currency (EURO), and Japanese Yen (JPY). The
study analyzes daily data from January 1, 2019, to March 28, 2023, capturing
the pre-pandemic, pandemic, and war periods.

To assess the influence of these events, we employ the Exponential
Generalized Autoregressive Conditional Heteroscedasticity (EGARCH) model.
This model allows us to test both negative and positive shocks on the currency
exchange rates. Additionally, we utilize the GARCH(1,1) model to forecast the
volatility of currency returns.

The findings revea that negative shocks have a more substantial effect on the
currencies compared to positive shocks. This suggests that adverse events, such
as the pandemic and war, have a stronger impact on currency depreciation.
Moreover, the results demonstrate that the GARCH(1,1) forecasting model
outperforms in predicting currency returns' volatility.

Keywords. Positive shock, negative shock, Covidl9, Ukraine war, Currencies
returns.
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