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Tawk Harks Keinim biden Terim Frapeal Jerd e Hrlams ok

m
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Mharrirn Smerms s panall dcamiend

Tana inwsere Farm e rais

(1]

Rstudio cilajaa e alde) Qlllll slac) : jaaall
diall P e bl Lasgll Jea 2l 350 ollia ol odel JSal DA (e Laadl Gl
e Jadld) ndgd i) agysils s o) i) dpae JIEN) 0l s Lo s aee YL )
Jsll die dualiy anlall ayisil ads Y Slsad) 4055l Apiall) dudld) o e Jay Laa 3ylaliie

2010/01/01 5l JYA dlbdaally cpdipall agarag 2ilse Auag slas) (2-4) a8y Jgaal)
2017/12/31

R1 R2 R3 Rp

nobs 1193 1193 1193 1193
Minimum -0.0180 -0.0219 -0.0273 -0.0238
Maximum 0.0238 0.0241 0.03832 0.0229
Mean 0.0003 0.0000 0.0000 0.0000
Stdev 0.0047 0.0055 0.0078 0.0048
Skewness 0.4611 0.0056 0.1902 0.0267
Kurtosis 2.3324 1.2289 1.8311 1.7321
B 7710.9429 86.5438 189.3228 137.6484

0.0000 0.0000 0.0000 0.0000

6.269 19.471 29.347

Q(10) 20773 0.7922 0.03467 0.0010

0.0000
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QZ(IO) 391.41 64.767 113.91 99.349
0.0000 0.0000 0.0000 0.0000
LM 308.32 49.045 02.228 81.312
0.0000 0.0000 0.0000 0.0000

Rstudio cilayia e aldie! Gallall slac) @ jdaal)

2018/01/01 358 (A Asiaally clpdpall agiay Llse Ay slas) (3-4) aby Jgsal

2021/05/31

R1 R2 R3 Rp
nobs 848 848 848 848
Minimum -0.0489 -0.0252 -0.0359 -0.0197
Maximum 0.0395 0.0209 0.0339 0.0213
Mean 0.0000 0.0001 0.0003 0.000237
Stdev 0.0072 0.0062 0.0089 0.005457
Skewness -0.7597 -0.0810 0.1010 -0.0920
Kurtosis 8.8998 0.6836 1.0012 0.7486
JB 7710.9429 86.5438 189.3228 137.6484
0.0000 0.0000 0.0000 0.0000
Q(10) 90.773 6.269 19.471 29.347
0.0000 0.7922 0.03467 0.0010
Q*(10) 391.41 64.767 113.91 99.349
0.0000 0.0000 0.0000 0.0000
LM 308.32 49.045 92.228 81.312
0.0000 0.0000 0.0000 0.0000
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2010/01/01 5 g4 Alsiadlly clhipal) dutsipmg Sl (hay 5Las] (4-4) & Jpoal

2021/05/31 4
R1 R2 R3 Rp
nobs 2041 2041 2041 2041
Minimum -0.0489 -0.0252 -0.0359 -0.0238
Maximum 0.0395 0.0241 0.0383 0.0229
Mean 0.0002 0.0000 0.0001 0.0001
Stdev 0.0059 0.0058 0.0083 0.0050
Skewness -0.4721 -0.0377 0.1551 -0.0278
Kurtosis 9.4629 1.0020 1.4550 1.2668
JB 7710.9429 86.5438 189.3228 137.6484
00.0000 00.0000 00.0000 00.0000
Q(10) 90.773 6.269 19.471 29.347
00.0000 0.7922 0.0346 0.0010
Q*(10) 391.41 64.767 113.91 99.349
0.0000 0.0000 0.0000 0.0000
LM 308.32 49.045 92.228 81.312
0.0000 0.0000 0.0000 0.0000

Rstudio cilajyia e aldie! Gallall slac) @ jdaal)

Johall e (aalas
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Lo 1aay an aelan 22l SN ofy Adadall A8 (ggiwe Jad slad 8 (pagec llia () Jaadl
GARCH(1 1) CJ}A—J@A&Z\ ddasadll )b >

A1) LAYy Adlal (3l oW1 Alkin b ladll Liajall Laill alual) ail) s eudlil) callaal

(GARCH 7 ilai aladiuly §;a8all jhadll Ll pmall dadll 4G cLadY) :(5-4) A&, Jgaad)
GJR-GARCH y EGARCH

GARCH EGARCH GJR- GARCH

1% 5% 1% 5% 1% 5%
Taux d’échec 1,7% 6,5% 1,8% 6,5% 1,7% 6,5%
R 3,034° | 3,618 | 4,121° | 3,618 | 3,034° | 3,618
Uphe | Uphe | Aagdhe | sl | Apde | Uk
KT 3,505° | 3,706" | 4,662° | 3,706° | 3,505" | 3,706

a:p.value > 0,05
b ; p . value < 0,05
Rstudio cilayia e laldie) (allall slae) fpa t il

o) B ¢ Jeandl Llday IS e
Aol i) dpdasill LA 135S, (Bana dda D) dpdazdtll LSS o) Jaa™ 1% T4 el HLidl) A 2ie

sie Y1 Agia dyjieall G dllh dysied) duail) e las g % 1,7 Jéll Jaee o) Ly (ise
s sed %1,8 Jadl) Jane

Ada il Adaanll ladl Gl Biaa AudayDU Adasill Lial o) L :%5 gieall Ls) G de
A g Ayl i illd Ay sinal) pnsil) e i %6,5 Jill Janas s

o Aama LIS ki all ADE) Zilall J3 Ve ol Bl Sle) Jeall PR e
et Al oyl Jlaa¥ly (4-3) Ay JSal) ai 3 Cudgiiu ag b Ak llaay)
hall A jaal) Rl s & daalis sas ik
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ikl cullly bl Ay gl LEIRY L) (6-4) a8, Jsaal

VC
Résultats
5% 1%
Taux d’échec 5,542% 8,962%
LRT UC 0,5082° 203,8816"
LRT CC 0,5918° 204,7325°
Décision FAPI dasdya

a:p . value >0,05
b; p . value <0,05

Rstudio wlajysa Je laldie) Qllhll dlac) (e 1 jaaal)

Uninall s Apagnyal olailly bl 45kl A1) claa) w5 DA e dgaad) o gaal
i A ys ALl (3

Liahy DA s alie Ciagiin auisis oaudall sl o) %5 dgiaal) Lol daus xie Jaadl
bl 13] %5 AV (g5ine v Aaiaall 435350 Blgal Jaial gy gy Sl ulally ol
Apiall Ay il () 1agly AV (g5ime e capd Jadl) Jame o adlsll e dpjd Ll Lleaas 3
Ak il Ak D) Adesl) Lia) die A g

Lald Guyliie pe Ciagiin aigis bl gl ) Jaads % 1 Qgedd)l Hlad) das die o
el ot Y ALl (351 ddadadll dihe Apagayed Jlaa¥) asll o el asll Ja
s @l e sl IS samy pladll A peal) el i b Lgle Uleaad il il 1agl apidal
diall daa ) cucady 13l %1 AV dus o awey J5a) Jans

I 3lysY) Aabas Nlse 40350 pal IRl CHEAY) A 0285 L 1aag
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Rstudio <ila yda e laldic) callall slac 1 jaall)

Rstudio gebin & shill 4 jall Aagdl) clua (30 1(04) a2 Galall
# Programme 001

# Libraries
library(PerformanceAnalytics)
library(psych)

library(fBasics)

library(FinTS)

library(car)

library(rugarch)

# 0- Chargement des données
app1l <- read.delim(file.choose(), header=T) # Données Brutes "data brute"
app2 <- read.delim(file.choose(), header=T) # Données Rendements "data returns'

nin <-1193 # in-sample size, 2010.1.1-2017.12.31
nout <-848 # out-of-sample size 2018.1.1-2021.5.31
ninout <- nin+nout #in-sample size + out-of-sample size

# 1- Définition des Variable
# Brutes

datel <- as.Date(app1[,1])
x1 <- appll[,2]

X2 <-appll[,3]



x3 <- appl[,4]
P <-appil[,5]

# Rendements

date2 <- as.Date(app2[,1])
rl <- app2[,2]

r2 <- app2[,3]

r3 <- app2[,4]

rp <- app2l[,5]

rpin <-rp[1:nin]
rpout <- rp[1:nout]

# 2- La Statistique Descriptive des données
basicStats(app2[1:1193,2:5]) # In Sample
basicStats(app2[1194:2041,2:5]) # Out Of Sample
basicStats(app2[,2:5]) # All The Sample

# 3- Représentation Graphique des données

# 3-1- Les plot

par(mfrow=c(2,2))

plot(datel, x1, type = "I", main = ("Daily Prices of Tunis Banks Index"))

plot(date2, r1, type = "I", main = ("Daily Logarithmic Returns of Tunis Financial Services
Index"))

plot(datel, x2, type = "I", main = ("Daily Prices of Tunis Banks Index"))

plot(date2, r2, type = "I", main = ("Daily Logarithmic Returns of Tunis Financial Services
Index"))

par(mfrow=c(1,1))
par(mfrow=c(2,2))
plot(datel, x3, type =
plot(date2, r3, type =
plot(datel, P, type ="I"
plot(date2, rp, type =
par(mfrow=c(1,1))

, main = ("Daily Prices of Tunis Insurance Index"))

, main = ("Daily Logarithmic Returns of Tunis Banks Index"))
, main = ("Daily Prices of Portfolio"))

"I", main = ("Daily Logarithmic Returns of Portfolio"))

# 3-2- Histogrammes et densités

par(mfrow=c(2,2))

hist(rl, probability=TRUE, main="Tunis Banks Index", xlab="Return", ylab="Frequency")

lines(density(r1), col="blue", lwd=2)

hist(r2, probability=TRUE, main="Tunis Financial Services Index", xlab="Return",
ylab="Frequency")

lines(density(r2), col="blue", lwd=2)

hist(r3, probability=TRUE, main="Tunis Insurance Index", xlab="Return", ylab="Frequency")

lines(density(r3), col="blue", lwd=2)

hist(rp, probability=TRUE, main="Portfolio", xlab="Return", ylab="Frequency")

lines(density(rp), col="blue", lwd=2)

par(mfrow=c(1,1))

# 3-3- Les QQ - plot des rendements
par(mfrow=c(2,2))



ggPlot(r1,main="Tunis Banks Returns Index",xlab="Theoretical Quantiles",ylab="Sample
Quantiles")

ggPlot(r2,main="Tunis Financial Services Returns Index",xlab="Theoretical
Quantiles",ylab="Sample Quantiles")

ggPlot(r3,main="Tunis Insurance Returns Index",xlab="Theoretical Quantiles",ylab="Sample
Quantiles")

ggPlot(rp,main="Portfolio Returns ",xlab="Theoretical Quantiles",ylab="Sample Quantiles")

par(mfrow=c(1,1))

# 4- Les Tests Statistiques

# 4-0- Test de Normalité (Jarque - Bera Normalality Test)
jarqueberaTest(rl)
jarqueberaTest(r2)
jarqueberaTest(r3)
jarqueberaTest(rp)

# 4-1- Test de Ljung - Box (Lag = 10, Level)
Box.test (r1, lag = 10, type = "Ljung")
Box.test (r2, lag = 10, type = "Ljung")
Box.test (r3, lag = 10, type = "Ljung")
Box.test (rp, lag = 10, type = "Ljung")

# 4-2- Test de Ljung - Box (Lag = 10, Squared)
Box.test (r1”72, lag = 10, type = "Ljung")
Box.test (r272, lag = 10, type = "Ljung")
Box.test (r372, lag = 10, type = "Ljung")
Box.test (rp”2, lag = 10, type = "Ljung")

# 4-3- Test d'effet ARCH (LM, Lag = 10, Level)
ArchTest (r1, lags=10, demean = FALSE)
ArchTest (r2, lags=10, demean = FALSE)
ArchTest (r3, lags=10, demean = FALSE)
ArchTest (rp, lags=10, demean = FALSE)

# 5- Calcul de Corrélation

# 5-1- In Sample
(matl11 <- cor(app2[1:1193,2:4], method = "pearson"))
pairs.panels(app2[1:1193,2:4], smooth = FALSE, method="pearson")

# 5-2- Out of Sample
(mat21 <- cor(app2[1194:2041,2:4], method = "pearson"))
pairs.panels(app2[1194:2041,2:4], smooth = FALSE, method = "pearson")

# 5-3- All the Sample
(mat31 <- cor(app2[,2:4], method = "pearson"))
pairs.panels(app2[,2:4], smooth = FALSE, method = "pearson")



# 6- Les Corrélogrames :

# 6-1- Resturns in Level

par(mfrow=c(2,4))

acf(r1, lag = 20, main = ("Tunis Banks Return Index"))

pacf(rl, lag = 20, main = ("Tunis Banks Return Index"))

acf(r2, lag = 20, main = ("Tunis Financial Services Return Index"))
pacf(r2, lag = 20, main = ("Tunis Financial Services Return Index"))
acf(r3, lag = 20, main = ("Tunis Insurance Return Index"))
pacf(r3, lag = 20, main = ("Tunis Insurance Return Index"))
acf(rp, lag = 20, main = ("Portfolio Return Index"))

pacf(rp, lag = 20, main = ("Portfolio Return Index"))
par(mfrow=c(1,1))

# 6-2- Squared Resturns

par(mfrow=c(2,4))

acf(r1”2, lag = 20, main = ("Tunis Banks Squared Return Index"))

pacf(r1”2, lag = 20, main = ("Tunis Banks Squared Return Index"))

acf(r272, lag = 20, main = ("Tunis Financial Services Squared Return Index"))
pacf(r272, lag = 20, main = ("Tunis Financial Services Squared Return Index"))
acf(r372, lag = 20, main = ("Tunis Insurance Squared Return Index"))
pacf(r372, lag = 20, main = ("Tunis Insurance Squared Return Index"))
acf(rp”2, lag = 20, main = ("Portfolio Squared Return Index"))

pacf(rp”2, lag = 20, main = ("Portfolio Squared Return Index"))
par(mfrow=c(1,1))

# 7- Estimation des modeéles : A Rolling Approach

#7-1 AR(1)-GARCH(1,1)-std

specl <- ugarchspec(mean.model = list(armaOrder = ¢(1,0), include.mean = TRUE),
variance.model = list(model = "sGARCH", garchOrder = c(1, 1)),
distribution.model = "std")

fitl <- ugarchfit(specl, data = rp[1:1193])

VaR5 <- ugarchroll(specl, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.05)

VaR1 <-ugarchroll(specl, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.01)

results5 <- as.data.frame(VaR5, which ="VaR")

plot(VaR5, which = 4, VaR.alpha = 0.05)

report(VaR5, type="VaR", VaR.alpha = 0.05, conf.level = 0.95)
resultsl <-as.data.frame(VaR5, which ="VaR")

plot(VaR1, which = 4, VaR.alpha = 0.01)

report(VaR1, type="VaR", VaR.alpha = 0.01, conf.level = 0.95)

#7-2 AR(1)-EGARCH(1,1)-std

spec2 <- ugarchspec(mean.model = list(armaOrder = ¢(1,0), include.mean = TRUE),
variance.model = list(model = "eGARCH", garchOrder = ¢(1, 1)),
distribution.model = "std")

fit2  <- ugarchfit(spec2, data = rp[1:1193])



VaR52 <-ugarchroll(spec2, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.05)

VaR12 <-ugarchroll(spec2, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.01)

results52 <- as.data.frame(VaR52, which = "VaR")

plot(VaR52, which = 4, VaR.alpha = 0.05)

report(VaR52, type="VaR", VaR.alpha = 0.05, conf.level = 0.95)

results12 <- as.data.frame(VaR5, which = "VaR")

plot(VaR12, which = 4, VaR.alpha = 0.01)

report(VaR12, type="VaR", VaR.alpha = 0.01, conf.level = 0.95)

# 7-3 AR(1)-GJR-GARCH(1,1)-std

spec3 <- ugarchspec(mean.model = list(armaOrder = ¢(1,0), include.mean = TRUE),
variance.model = list(model = "gjrGARCH", garchOrder = c(1, 1)),
distribution.model = "std")

fit3  <- ugarchfit(spec3, data = rp[1:1193])

VaR53 <- ugarchroll(spec3, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.05)

VaR13 <-ugarchroll(spec3, data = rp, n.ahead = 1, n.start = 1193, refit.window = "moving",
calculate.VaR = TRUE, VaR.alpha = 0.01)

results53 <- as.data.frame(VaR53, which = "VaR")

plot(VaR53, which = 4, VaR.alpha = 0.05)

report(VaR53, type="VaR", VaR.alpha = 0.05, conf.level = 0.95)
results13 <- as.data.frame(VaR13, which = "VaR")

plot(VaR13, which =4, VaR.alpha = 0.01)

report(VaR13, type="VaR", VaR.alpha = 0.01, conf.level = 0.95)

# 8- Estimation Value at Risk : Variance - Covariance Method (Gaussian in r)

L <- matrix(data = NA, nrow =0, ncol = 2, byrow = FALSE)
colnames(L) <-c("VaR5%","VaR1%")

for (iin 1:848)

{
VaR0.5VC <-VaR(rp[193+i:1193+i], p = 0.95, method = "gaussian")
VaR1.5VC <-VaR(rp[193+i:1193+i], p = 0.91, method = "gaussian")

w <- cbind(VaR0.5VC, VaR1.5VC)
SL <- rbind(L, w[1,1:2])
L <-SL
print(L)
}

VaRTest(alpha = 0.05, actual = rp[1194:2041], VaR = L[,1], conf.level = 0.95)
VaRTest(alpha = 0.01, actual = rp[1194:2041], VaR = L[,2], conf.level = 0.95)
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GARCH Model : SGARCH(1,1)
Mean Model : ARFIMA(1,0,0)
Distribution : std

Optimal Parameters

Estimate Std. Error t value Pr(>|t])

mu -0.000015 0.000118 -0.13078 0.89595
arl -0.038557 0.031182 -1.23651 0.21627
omega 0.000004 0.000000 10.75902 0.00000
alphal 0.142507 0.021821 6.53062 0.00000
betal 0.705984 0.030422 23.20674 0.00000
shape 6.293132 1.028749 6.11727 0.00000
Robust Standard Errors:

Estimate Std. Error t value Pr(>|t])
mu -0.000015 0.000116 -0.13307 0.89414
arl -0.038557 0.035894 -1.07421 0.28273
omega 0.000004 0.000000 8.49686 0.00000
alphal 0.142507 0.019940 7.14665 0.00000
betal 0.705984 0.030819 22.90721 0.00000
shape 6.293132 1.078496 5.83510 0.00000

LogLikeTihood : 4722.86

Information Criteria

Akaike -7.9076
Bayes -7.8820
Shibata -7.9076

Hannan-Quinn -7.8979

weighted Ljung-Box Test on Standardized Residuals
statistic p-value
Lag[1] 0.07383 0.7858
Lag[2*(p+q)+(p+q)-1]1[2] 0.07427 1.0000
bag[4*(p+q)+(p+q)—l][5] 4.53411 0.1525
.0.

HO : No serial correlation

weighted Ljung-Box Test on Standardized Squared Residuals
statistic p-value
Lag[1] 0.3245 0.5689
Lag[2*(p+q)+(p+q)-1] [5] 2.8612 0.4330
ba9[4*(p+q)+(p+q)—1][9] 4.0142 0.5865
.0.

weighted ARCH LM Tests

Statistic Shape Scale P-value

ARCH Lag[3] 3.429 0.500 2.000 0.06406
ARCH Lag[5] 3.498 1.440 1.667 0.22523
ARCH Lag[7] 3.747 2.315 1.543 0.38459

Nyblom stability test

Joint_Statistic; 21.2304
Individual Statistics:



mu 0.18186
arl 0.20572
omega 3.91755
alphal 0.38876
betal 0.35566
shape 0.06261

Asymptotic Critical values (10% 5% 1%)
Joint Statistic: 1.49 1.68 2.12
Individual Statistic: 0.35 0.47 0.75

Sign Bias Test

t-value prob sig
Sign Bias 0.1009 0.9196
Negative Sign Bias 0.4638 0.6429
Positive Sign Bias 0.6502 0.5157
Joint Effect 0.7275 0.8667

Adjusted Pearson Goodness-of-Fit Test:

group statistic p-value(g-1)

1 20 24.62 0.1735
2 30 31.72 0.3323
3 40 46.13 0.2013
4 50 59.35 0.1478

dadaal il g2} AR(1) — EGARCH(1,1) zdsed i milis : (06) ady (3alall

N e W

S e 4

GARCH Model ! eGARCH(1,1)
Mean Model : ARFIMA(1,0,0)
Distribution : std

Optimal Parameters

Estimate Std. Error t value Pr
mu -0.000033 0.000138 -0.24232 O
arl -0.028227 0.031009 -0.91027 O
omega -1.054806 0.193956 -5.43837 O.
alphal -0.023099 0.028248 -0.81774 0.41350
betal 0.901391 0.018055 49.92604 O
gammal 0.234072 0.045253 5.17253 O
shape 6.479766 1.271581 5.09583 O

Robust Standard Errors:

Estimate Std. Error t value
mu -0.000033 .000165 -0.20326
arl -0.028227 .038018 -0.74245 0.457813
omega -1.054806 .114407 -9.21974 0.000000

Pri>|t])
0
0
0
alphal -0.023099 .028554 -0.80898 0.418528
0
0
0

.838929

betal 0.901391 .010695 84.28074 0.000000
gammal 0.234072 .046575 5.02575 0.000001
shape  6.479766 .262232 5.13358 0.000000

LogLikeTlihood : 4726.592

RPOOOOOO

Information Criteria



Akaike -7.9121
Bayes -7.8823
Shibata -7.9122
Hannan-Quinn -7.9009

weighted Ljung-Box Test on Standardized Residuals
statistic p-value
Lag[1] 0.006345 0.9365
Lag[2*(p+q)+(p+g)-1]1[2] 0.006558 1.0000
bag[4*(p+q)+(p+q)—l][5] 4.461940 0.1610
.0.

HO : No serial correlation

weighted Ljung-Box Test on Standardized Squared Residuals
statistic p-value
Lag[1] 0.01203 0.9127
Lag[2*(p+q)+(p+q)-11[5 2.62528 0.4797
bag[4*(p+q)+(p+q)—1][9 3.83507 0.6169
.0.

—_

weighted ARCH LM Tests

Statistic Shape Scale P-value

ARCH Lag[3] 3.191 0.500 2.000 0.07403
ARCH Lag[5] 3.463 1.440 1.667 0.22931
ARCH Lag[7] 3.599 2.315 1.543 0.40810

Nyblom stability test

Joint_Statistic; 1.7276
Individual Statistics:

mu 0.21184
arl 0.18744
omega 0.37664
alphal 0.11493
betal 0.38828
gammal 0.08515
shape 0.04337

Asymptotic Critical values (10% 5% 1%)
Joint Statistic: 1.69 1.9 2.35
Individual Statistic: 0.35 0.47 0.75

Sign Bias Test

t-value prob sig
Sign Bias 0.1096 0.9128
Negative Sign Bias 0.2683 0.7885
Positive Sign Bias 0.3245 0.7456
Joint Effect 0.1910 0.9790

Adjusted Pearson Goodness-of-Fit Test:
group statistic p-value(g-1)

1 20 23.51 0.2155

2 30 33.93 0.2418

3 40 45.39 0.2230

4 50 54.49 0.2738



ddaiaall 3 g2l AR(1) — GJR — GARCH(1,1) zisai i zilis: (07) ad)) (galall

e 4

N e W

GARCH Model : gjrGARCH(1,1)
Mean Model : ARFIMA(1,0,0)
Distribution : std

Optimal Parameters

Estimate Std. Error t value Pr(>|t])
mu -0.000023 000119 -0.18973 0.849517
arl -0.036970 031477 -1.17451 0.240189

P
0 0

0 0

omega  0.000004 0. . 0.000000
alphal 0.132586 0.032524 4.07656 0.000046
betal 0.699515 0.030926 22.61885 0.000000
gammal 0.027661 0.053201 0.51993 0.603110
shape 6.285868 1.025498 6.12957 0.000000

Robust Standard Errors:
Estimate Std. Error t value Pr(>|t])

mu -0.000023 0.000119 -0.19103 0.84850
arl -0.036970 0.036771 -1.00542 0.31470
omega  0.000004 0.000000 8.95991 0.00000
alphal 0.132586 0.033338 3.97701 0.00007
betal 0.699515 0.031592 22.14216 0.00000
gammal 0.027661 0.054048 0.51179 0.60880
shape  6.285868 1.072480 5.86106 0.00000

LogLikelihood : 4723.009

Information Criteria

Akaike -7.9061
Bayes -7.8763
Sshibata -7.9062

Hannan-Quinn -7.8949

weighted Ljung-Box Test on Standardized Residuals
statistic p-value
Lag[1] 0.08079 0.7762
Lag[2*(p+q)+(p+q)-11[2] 0.08095 1.0000
ba9[4*(p+q)+(p+q)—1][5] 4.58977 0.1462
.0.f=

HO : No serial correlation

weighted Ljung-Box Test on Standardized Squared Residuals
statistic p-value
Lag[1] 0.3494 0.5545
Lag[2*(p+q)+(p+q)-1] [5] 2.7994 0.4449
ba9[4*(p+q)+(p+q)—1][9] 3.9243 0.6017
.0.f=

weighted ARCH LM Tests

Statistic Shape Scale P-value

ARCH Lag[3] 3.379 0.500 2.000 0.06603
ARCH Lag[5] 3.442 1.440 1.667 0.23180
ARCH Lag[7] 3.700 2.315 1.543 0.39188

Nyblom stability test



Joint_Statistic; 23.0126
Individual Statistics:

mu 0.18192
arl 0.20118
omega 4.25062
alphal 0.36011
betal 0.35394
gammal 0.54485
shape 0.06516

Asymptotic Critical values (10% 5% 1%)
Joint Statistic: 1.69 1.9 2.35
Individual Statistic: 0.35 0.47 0.75

Sign Bias Test

t-value prob sig
Sign Bias 0.2132 0.8312
Negative Sign Bias 0.6760 0.4992
Positive Sign Bias 0.4815 0.6303
Joint Effect 0.7167 0.8693

Adjusted Pearson Goodness-of-Fit Test:

group statistic p-value(g-1)

1 20 25.49 0.1450
2 30 30.36 0.3961
3 40 48.94 0.1321
4 50 50.63 0.4090
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Abstract

This study aims to estimate the value at risk of the stock portfolio ,to reach this goal, we used
a package of statistical and quantitative tools .This study was carried out in the tunisian stock
market during the period from 01/01/2010 to 31/05/2021 The sample of the study includes
three indicatoes, which are the bank sector index, the financial services sector index, as well
as the insurance sector index, using one financial tool , which is the value at risk ,as we were
able to reach the importance of this tool to measure ficnacial risks accurately. Quickly and
easily. And we have reached through this study,itw as found that the modols are non-linear in
the best modols in estimating the value at risk of the student distribution, which waq
confirmed by the background tests in the study period

Keywords: Financial markets, Stock portoflios, Financial risks, parametric methods
GARCH/ARCH models, backtesting tests.
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