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Utilization of ARCH and GARCH Models to
Study Variations in Consumer Price Index

during The Period 2011-2021

ABSTRACT

The aim of this research is to analyze the nature of sharp fluctuations in
the Consumer Price Index (CPI) in Syria for all goods and services during
the period 2011-2021. Time series analysis was applied to monthly CPI
data for the period 2011-2021 using ARCH and GARCH models to
demonstrate the effectiveness of these models in capturing CPI fluctuations

during periods of instability.

The study concluded that the CPI series experienced significant fluctuations
during the studied period, particularly after 2020. The CPI series was
modeled using the Box—-Jenkins methodology, where the generating model
for the series was identified as ARIMA(0,0,1), and the model capturing the
volatility was identified as GARCH(1,0).

Keywords: Consumer Price Index, Time series, Price volatility, ARCH

model, GARCH model.
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auys Correlogram  jbul Jiaill PlA (e & Cus EViews 12 zaliyn lainy)
Liac Ll DCPI 3l dlulll PACF dg3all 4503 el )y ACF 4slall callals )
G e Legal€ 51 A il cillavsgial) o A SlaaiVL (alal) dslull Ae g Sna e
t Y (5) dsandl Jiati Ll Liasg
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DCPI J¥) (381 Al adlg Jasead) SIAN Sl ) Ad1a 1(5) Jgaad)

Sample (adjusted): 2011M02 2021M12
Included observations: 131 after adjustments

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
(| | 1 0417 0.417 23.316 0.000
| ' 2 0347 0.210 39.587 0.000
(N | (N | 3 0669 0592 10056 0.000
| o 4 0317 -0.141 114.37 0.000
(| m 5 0.345 0.170 130.80 0.000
| [ | 6 0692 0.398 197.63 0.000
[ | o 7 0.308 -0.130 210.96 0.000
| g 8 0.278 -0.050 221.89 0.000
| [ 9 0.611 0.182 275.26 0.000
| m 10 0.216 -0.211 281.99 0.000
[ m 11 0.181 -0.149 286.75 0.000
| s I 12 0.336 -0.431 303.31 0.000
C C 13 0.138 0.143 306.12 0.000
s oo 14 0.148 -0.033 309.37 0.000
| oo 15 0.331 -0.043 325.86 0.000
C Cho 16 0.088 0.010 327.03 0.000
y Cf 17 0.040 0.035 327.28 0.000
o Cho 18 0.160 0.018 331.23 0.000
v C 19 0.024 0.087 331.32 0.000
Co Co 20 0.016 -0.003 331.36 0.000

.EViews 12 el pladiuly (1) Jsaall e laldie) Balill 8 (e G 1 jaiadl)

s siall 45 3aa3 eDha (g adaiass Al ACF 33 Lalis Y1 &lls o) (5) sandl (e LDl
G V) A5y W caas PACF J5all 1A L) Al Layw (MA(Q) 48 il
zi e el et e ladie) iy U mjie z3sai aag ¥ Jalls (AR(3)
.DCPI ilulull 5115l ARIMA
Akaike g)lma o Ladie) dugynall Alaludl o 482 dimy oy M) Zhgaill LaaY,
1Y) (6) Jsaall A il ekl 5 .Schwarz g

g2 Laldl) plaal) o CPI Aludedl i o il dajikall gLl 2(6) J g

EDlaleall Schwarz jlaa Akaike jlaa z sl
4 sina 11.68952 11.64540 ARIMA(1,1,0)
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Auyine 11.68599 11.64209 ARIMA(0,1,1)
Auine 11.41880 11.35262 ARIMA(1,1,1)
Ayyine 11.69015 11.62364 ARIMA(2,1,0)

Aygme b 11.71630 11.65046 ARIMA(0,1,2)
Auyine 11.42192 11.33368 ARIMA(1,1,2)

Aygme b 11.45165 11.36297 ARIMA(2,1,1)

Aygme b 11.38795 11.27710 ARIMA(2,1,2)

EViews 12 zaliy alasiuly (1) Jsasdl e Taldiel Eald) J8 (e G 1yl
z3sad ) doa sl AplSa) iny 1305 el sina el dsad 2a gy 4] (6) Jsand) DDA (e Liang
Lngie alatinly Bfie dugyaal sl P Sllgiuad) Hland duldll A6V Al Jea,

A — 8
SC lxall dag Jil 2aL a8y ARIMA(T,1,1) z3sadll Lijia) dadipall z3lail) (iandl aeys
= 4188

:ARlMA(l,I,l) Gl}aﬂ\ oadlily yaii -3
(7) Jsanll o LS bl iy lad g dgail) allaa o o5 (Gl YY) o dgaill e Capatll 2y
1Y)
ARIMA(1,1,1) zigalll a5 milii :(7) Jgaadl
Dependent Variable: DCPI
Method: ARMA Conditional Least Squares (Gauss—Newton / Marquardt steps)

Sample (adjusted): 2011M03 2021M12

Included observations: 130 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.

C 331708.4  2.26E+09 0.000147 0.9999
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AR(1) 0.999996 0.029417 33.99390 0.0000

MA(1) -0.846461 0.078762 -10.74701 0.0000
F-statistic 41.85048 Akaike info criterion 11.35262
Prob(F-statistic) 0.000000 Schwarz criterion 11.41880

EViews 12 zaliy alasiuly (1) Jsanll e Taldiel Eald) J8 (e G 1yl

Agsinall (gsise (e Jil Prob = 0.0000 ANVl N Wial dad ol (7) Jsaadl o gy
Dl z3sall) (f a3 Prob (F) = 0.00000 &8 il dygiae N kil <0.05

A Al 7 35ad o il (Say ML g5ine
DCPI = 331708.4 + 0.999996 AR(1) — 0.846461 MA(1) + ¢
Al @lghall DA ARIMA(TL1,1) i) Jlasy) z3seill HLadl & ol e

fBloall bl el SLad) -1-3
Sl (il s ae pmg HLERY s z3sall ol ALI ARCH lia) el &

b LS o) culss ¥ Sf DCPI duhall a8 il il 3 55 Gleda asa aaal

ARIMA(1,1,1) zisai (Blsad ARCH jLod) ilds :(8) Jgand)
Heteroskedasticity Test: ARCH

F-statistic 0.880961 Prob. F(1,127) 0.3497
Obs*R-squared 0.888670 Prob. Chi-Square(1) 0.3458

EViews 12 zaliy slasiuly (1) Jsaal) e lalde) £all) J8 (e Cua 1 juadll
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Juial dagd F-statistic = 0.880961 ,Lia¥l jise dad o (8) Jsaadl DA (g eaaly
cul Bl s o S5 LAY 13 dagiig <0.05 (e 5S10.3497 Ay

tBleall AN Bl jLad) -2-3
Ll asag pre LAY Ul zdgal) s ALl Breusch—Godfrey Lol ¢)a) o
2(9) Jsaall 3 LS i) cilsd ¢ dlsall 503
ARIMA(1,1,1) zisai Blsd Breusch-Godfrey jLad) gilii :(9) Jsaall
Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 12.18941 Prob. F(2,125) 0.0000
Obs*R-squared 21.21617 Prob. Chi-Square(2) 0.0000

EViews 12 zaliy olasiuly (1) Jsaal) e laldie) il J8 e G 1 jaadll

Jlia) g, F-statistic = 12.18941 eVl jise dad of (9) Jsaadl DA (e oy
g+ Alsall 313 Blgy) agay K55 HLaaY) 13 dagis <0.05 (e yraal 0.0000 AV
: ) (10) Jsaadl el
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Alsal Aludad iadly haged) IIA LGN Aa :(10) Jgaad

Sample (adjusted): 2011M03 2021M12
Q-statistic probabilities adjusted for 2 ARMAterms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
i i 1 -0.100 -0.100 1.3376
[ s 2 -0.245 -0.258 9.3804
[ | (| 3 0.391 0.362 30.034 0.000
[ s 4 -0.208 -0.262 35.923 0.000
o Y 5 -0.122 0.075 37.954 0.000
| (o | 6 0577 0.433 84.035 0.000
o o 7 -0.137 -0.059 86.670 0.000
= N 8 -0.189 0.018 91.692 0.000
O | (| 9 0475 0254 123.75 0.000
o o 10 -0.147 -0.011 126.84 0.000
o N 11 -0.155 0.017 130.30 0.000
] s [ 12 0.186 -0.382 135.31 0.000
i sl 13 -0.123 0.121 137.53 0.000
i g 14 -0.088 -0.050 138.68 0.000
(| i 15 0.296 -0.066 151.76 0.000
g o 16 -0.095 -0.025 153.11 0.000
(] i 17 -0.165 -0.057 157.25 0.000
i o 18 0.078 -0.028 158.19 0.000
il i 19 -0.047 0.061 15853 0.000
il o 20 -0.039 -0.028 158.76 0.000
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CDlelas o aall lia (f Cum by wse e Al AL Wl o (10) Jsaadl (e coiy
cily Ljung—Box dilas) dad of ) ALyl Gl Jlaw pla sl Al Lls )
Juisls ¢ x805(20) = 31.41 xape 51S a5t Alsand) dail) (4e ST Q" = 158.76
3 L)) asas 2S5 1385 ¢0.05 dysieall 5 se G sl Prob. = 0.000 aVal

gﬁbﬂ bl aisill sl —3-3
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80
70
60
50
40
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-100

R Bl Ll gl JLEA) £(3) Jedd)

0

100

200
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400

Series: Residuals
Sample 2011M03 2021M12
Observations 130

Mean
Median
Maximum
Minimum
Std. Dew.
Skewness
Kurtosis

Jarque-Bera
Probability

-0.083066
-7.593945

-163.1644

449.6343

69.28000
3.648420
23.63890

2595.710
0.000000

EViews 12 zaliy alaaiuly (1) Jsasll e Taldie] Eald) J8 (e G 1 jaadll
JB = . Jarque — Bera ,Loa¥! gl dyseaall Al of (3) Gl <A e o
<5 0.000 AVl Jlaa) dad o LS y2 02 (2) = 5.99 Llsaall daill 0 ,<02595.7

e Bsall pdal) il Apajd (b a3 @l (0,05 Aysieall (gsine Ao (ga il

e e 4l oS 98 el @llaay ARIMA(L 1L T) 5l z3sall Slial axe )
Dlials cCapanll Al el 5gall any Sl collgtunal) landy Al AEY) ALl cufyan il

3oy GHEAY) IS sy Sy oylidly JAT zhsa

:ARIMA(1,1,2) gisalll qaiiiy i -4

Opbiall Aad Ji 33h 4Y ARIMA(1,1,2) 7 3saill s dadiyall 7 3laill pandi sage an
Ciyelad o dgaill allae i 5 5 .SC = 11.42192 5 AIC = 11.33368 ua SC 5 AIC

Dependent Variable: DCPI

ARIMA(1,1,2) gisalll i geitii :(11) Jgaad)

Method: ARMA Conditional Least Squares (Gauss—Newton / Marquardt steps)
Sample (adjusted): 2011M03 2021M12
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Included observations: 130 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
C 383.5497 2310.081 0.166033 0.8684
AR(1) 0.996146 0.025197 39.53373 0.0000
MA(1) -1.079901 0.088178 -12.24682 0.0000
MA(2) 0.258949 0.090843 2.850523 0.0051
F-statistic 30.11383 Akaike info criterion 11.33368
Prob(F-statistic) 0.000000 Schwarz criterion 11.42192

EViews 12 zaliy alasiuly (1) Jsanll e Taldiel Eald) J8 (e G 1yl

Prob = 0.0000~ 0.0000~ 0.0051 AYall c:¥lial dad of (11) Jssall (e ey
i ) Aagina ) Bl opina S8l 7 3ail (s <0.05 dpginall s5ima o i
2] bl 230l e el (Ko L <Prob (F) = 0.00000

DCPI = 383.5497 + 0.996146 AR(1) — 1.079901 MA(1)
+0.258949 MA(2) + ¢

A lgdasll DA ARIMA(1,1,2) sl Slasy) z3salll laal L elld 2y
fBloall !l bl jLad) —1-4

Sy ccplall i e agmg HEAY Ul z3saill )l Al ARCH lasl cla) o
b LS i) culss ¥ Sf DCPI Auhall a8 il il 3 55 Gledaa dsa aaal
: N (12) Jsaal
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ARIMA(1,1,2) zisai (Alsal ARCH jLid) milds :(12) Jgaad)
Heteroskedasticity Test: ARCH

F-statistic 8.26E-05 Prob. F(1,127) 0.9928
Obs*R-squared 8.39E-05 Prob. Chi-Square(1) 0.9927

EViews 12 zaliy alasiuly (1) Jsasll e Taldiel Eald) J8 (e G 1 jaadll

iady F-statistic = 8.26E-05 ,Lia¥l &3 dad of (12) Jsaadl DA o ey
s sl s of S Laa) 1 Aags <0.05 e 5S10.9928 AVall Jlaal
Bloall AN Bl Y Ladl —2-4

Ll asag pre HLEAY Ul zdgal) s ALl Breusch—Godfrey Lol ¢)a) o
t V) (13) Jsand) 8 LS ilial) il ¢ sl 5

ARIMA(1,1,2) zisai Bls! Breusch-Godfrey Lol gilis :(13) Jgaal)
Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 5.846733 Prob. F(2,124) 0.0037
Obs*R-squared 11.20283 Prob. Chi-Square(2) 0.0037

EViews 12 zaliy slasiuly (1) Jsaal) e lalde) all) J8 e Cun 1 jnadll

iady F-statistic = 5.846733 jloa¥) 5 e ded of (13) dsaall DA (e oy
csilsall 03 Il agag oS5 HLaaY) 13s dagiiy <0.05 e sraal 0.0037 ANV Jlaal
1Y) (14) Jsanll @ll xSy,
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Alsl Aldad adly haged) I3 Sl ¥ Ada :(14) Jgaad)

Sample (adjusted): 2011M03 2021M12
Q-statistic probabilities adjusted for 3 ARMAterms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
Y Cf 1 0.062 0.062 05175
m s 2 -0.227 -0.232 7.4201
' | 3 0217 0.265 13.809
[ s [ 4 -0.224 -0.373 20.620 0.000
i [ (@ 5 -0.085 0.183 21.622 0.000
| (| 6 0509 0.351 57.427 0.000
o o 7 -0.063 -0.152 57.974 0.000
o C 8 -0.122 0.121 60.073 0.000
(| (| 9 0401 0.266 82.934 0.000
5[ o 10 -0.105 -0.055 84.517 0.000
i oo 11 -0.180 -0.038 89.186 0.000
i s [ 12 0.090 -0.324 90.367 0.000
o =] 13 -0.124 0.199 92.611 0.000
i o 14 -0.051 -0.108 92.990 0.000
1 (mm o 15 0.270 -0.070 103.85 0.000
i ol 16 -0.069 -0.037 104.57 0.000
o i 17 -0.179 -0.066 109.43 0.000
Co ro 18 0.023 -0.016 109.51 0.000
] Cf 19 -0.049 0.042 109.87 0.000
] ol 20 -0.038 -0.047 110.10 0.000

EViews 12 zaliy alasiuly (1) Jsaall e Taldiel @ald) 38 (e G 1 jaaall

CDalae (po 2l Allin (f Com 58 ey Al ALl o (14) Jsaall e o
cialy Ljung—Box dglas) dad of ) Lyl il Jlae pla sl 3 Lls )
Juialy ¢ x205(20) = 31.41 gope 5\S aysi) Alsanl) dagdl) (o ST Q* = 110.10
3 Laliy) asas 2S5 1385 ¢0.05 dysieall 5 se G syl Prob. = 0.000 aVal
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tBloall bl auigill LEd) -3-4
b LS ) il el pi ) il et il s ALl s S 13 L e
:(4) Jal

R gl gl JLEA) 1(4) Jedd)

80
Series: Residuals
70 Sample 2011M03 2021M12
60 Observations 130
50 Mean -0.031523
20 Median -6.029%11
Maximum 444.7112
30 Minimum  -206.1455
Std. Dev. 68.10122
20 Skewness 3.576801
10 Kurtosis 24.99359
0 -200 -100 0 100 200 300 400 Ja rque—'B.e ra 2897333
Probability 0.0000002

EViews 12 zaliy slasiuly (1) Jsaal) e laldie) il J8 e G 1 jaadll

JB = . Jarque — Bera [loaV¥! gl dyseaal dadll of (4) Gl JSA e o
0.000 4Ya Jlia) dad o WS xZ5(2) = 5.99 alsaall dadll o ST 2897.33
Sl anlal) il A a5 s <005 Ayginall (g5inn Aad (o Jreal A
Calie ye adl T8 el @hlaa¥ ARIMA(TL1,2) zsiall zdsall Slial aae ()
Go Cpail) sy sagall g A ¢ llgindl Sland bl MY Alule cufpan )
3y CLaaY) JS Jling Sumg olidly JAT zhger ladly s

:ARIMA(0,1,1) gisalll paiiiy a5 -5
Dbl A J81 330G 4 ARIMA(0,1,1) z3sail) U] Gadipall 7 3laill s 350 2y

98



Z\.PM\ K) @Jhaﬁ‘i\ ?3""“ Al Uasa a:.nle al.aa
293 e 2025 sl 10 231 47 ol

ARIMA(0,1,1) zisaill s mills :(15) Jgaad
Dependent Variable: DCPI
Method: ARMA Conditional Least Squares (Gauss—Newton / Marquardt steps)
Sample (adjusted): 2011M02 2021M12

Included observations: 131 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
C 39.03806 10.88143 3.587585 0.0005
MA(1) 0.539838 0.074241 7.271415 0.0000
F-statistic 27.77911 Akaike info criterion 11.64209
Prob(F-statistic) 0.000001 Schwarz criterion 11.68599

EViews 12 zaliy alaaiuly (1) Jsanll e aldiel Eald) J8 (e G 1 jaadll
Gsive e Jil Prob = 0.0005- 0.0000 &Yl <y leial dad o (15) Jsaadl ¢se oy
z3sall i axi Prob (F) = 0.000001 i lid) dysiee ) il <0.05 dysixal
AV Al 7z 35ail) e el oSy Ul (ssina sl

DCPI = 39.03806 + 0.539838 MA(1) + ¢
A lglasll A ARIMA(0,1,1) sl Slasy) zasatll laal & elld 2y

tBloall cpll) ild L) —1-5
o LS i) culs Y 5f DCPI Al ad i) il & 55 Cileda dsm 2aad
:%;&\ (16) Jsaall
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ARIMA(0,1,1) zisai (Alsal ARCH jLid) mills :(16) Jgaad
Heteroskedasticity Test: ARCH

F-statistic 12.76461 Prob. F(1,128) 0.0005
Obs*R-squared 11.78847 Prob. Chi-Square(1) 0.0006

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Sample (adjusted): 2011M03 2021M12

Included observations: 130 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
C 4592.298 2188.841 2.098050 0.0379
RESID"Z(—I) 0.301563 0.084406 3.572759 0.0005

EViews 12 zaliy olasiuly (1) Jsaad) e laldie) il J8 e G 1 jadll

iad; Obs*R-squared = 11.78847 loaV¥l jise dad of (16) Jsaall (e ol
s dagiig dygine RESIDA2(~1) dalaall o LS <0.05 oo yraal 0.0006 AV Jlaial
Aodes pus BN A Eial) Lpdah J o o adle oLy ¢l il axe 35a5 355 LAY
S aag 4l ey calad) QuEIL dugpaal) B8N DA dlgiend) jladd Aaulal a6y
cllgiall e Al S ALl Ul 8 claall

g ial) Aleabed) LSS daiai —2-5

dcsana e llas g ARCH & GARCH 7 3lai dansy duss paal) Alulodl 0Ll dadad cuds
Akaike ()me o Lade) cldall dlge zdgar Juadl HLaaYy Japadll 3l (g
:(17) Jsaal) & w8l jaudli 5 .Schwarz
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g2 Aaldl) laal) e il fil adgil s jiial) 3l 1(17) Jgaad

<D lalaal) Schwarz jlaa Akaike jlaa z il
WLgina 11.21162 11.12382 GARCH(1,0)
Lgma pe 11.75117 11.66338 GARCH(0,1)
Lgma pe 11.82289 11.71315 GARCH(1,1)
Lgma pe 11.81665 11.70691 GARCH(2,0)

EViews 12 zaliy alasiuly (1) Jsanldl e Taldiel Eald) J8 (e G 1 ol
AlSa) iny 13 g oy sine aDlelea il Jadh aalg 7 3 gad llia 430 (17) Jsandl DA (e L
LS cduh)all 3538 (DA ellgidl Hlenl dulall elﬁj&!\ Alde el Moo mdgad ) Juasill
:‘é_"&\ (18) dsxall 2
ARIMA(0,1,1) & GARCH(1,0) zigaill s gilis :(18) Jgandl
Dependent Variable: DCPI
Method: ML ARCH — Normal distribution (OPG — BHHH / Marquardt steps)
Sample (adjusted): 2011M02 2021M12
Included observations: 131 after adjustments
GARCH = C(3) + C(4)*RESID(-1)"2

Variable Coefficient Std. Error z—Statistic Prob.
C -0.315042 4.184108 -0.075295 0.9400
MA(I) 0.423123 0.067139 6.302221 0.0000
Variance Equation
C 5163.536 1088.468 4.743856 0.0000
RESID(—l)"Z 2.879653 0.771748 3.731341 0.0002
Akaike info criterion 11.12382 Schwarz criterion 11.21162
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EViews 12 gmalin slaziuly (1) dsaad) e Taldie) Laldl U8 (e Cuea 1 jaiadll

OF Oy 4ias dygine zasalll allas (N s Juadl J<G asl (18) Jsandl DA (e el
Asall z3gailly ARIMA(0,1,1) 5o llginall Hland Gyl A6,V Alulud Sgall 23 sall
gl of Al AGEN Gal) A Jsd & eld e eliyy .GARCH(0,1) s cldal
oo i A laly racy gisel Juadl adis cplall Ll asey Aag pdiall I lasdy)
VRN ase gyl YA dllgtad) land duuldl ol Y

rgiial) £ dgall) (3hy Alglll kil Alsye —6

s gl by Awlal AN Al Al bl il e Capedll e
5l z3salll 385 il 5 (GARCH(0,1) 5o culdiall alsall 7 35aills ARIMA(0,1,1)

:(5) JRi) B mage o WS
2,000

1,500
1,000
500
o e A
-500
-1,000

-1,500
11 12 13 14 15 16 17 18 19 20 21

——— DCPIF +2S.E.
2021-2011 548l DCPI Alulad 3,584 Al :(5) Jel
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) ellginall b Ll A8, IV 5l Al cilyurs i G (5) IS e LDl
Dl Lkl S5V Alulud Mgall m el s dgail) o S5 My Ala) Al oy

A0V Aoleally aie il (S z35a3 Juzil s ARIMA(0,1,1) 52 cllginsal)
DCPI = —0.315042 + 0.423123 MA(1) + ¢

:(6) JSA & inse sa LS GARCH(1,0) isadl (35 sl 55 5 cya
700,000

600,000
500,000
400,000
300,000

200,000

100,000
w N

0
11 12 13 14 15 16 17 18 19 20 21

Forecast of Variance
2021-2011 358 $3A DCPI dludas cilyliil 508} agdl) :(6) S

ale 4ay (e Dliie ) LLa¥) ALl Ll <)y DCPI bl o (f (6) JS (g Jaadly
A Al o JSAN can Cus zdsad Juadl sa gl Z3salll G X5 1385 <2020
sala LS Lgie i 468 Aeaal 2020 ale jsai e 8 Cumped cllgiall b Al
22558 a5 2021 Qlast sed b al Basay s 8 Us)sS els DLl iy ay
b dera Elaa) e 2021 ale 44l b ciiaa Al Fhall Cual LS ala@Y) jlasll
2021 ale JN) s e
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s gl lend Luldl) A8 Al GllEl Sl # Rl zasadl o X5 1
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