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Using Box - Jenkins Methodology to Forecasting the number
of the injured with Covid-19 in the Municipality of Tobruk

Abstract:

This research del with using time series model to study and analysis the daily data
on the number of people with Covid-19 in the municipality of Tobruk, for the period (
03/08/2021 — 15/11/2021 ) , whereas this models are distinct with high accuracy and
flexible in analysis time series, and by comparing several different models with the
proposed model using Akaike Information Criterion ( AIC ), Bayesian Information
Criterion ( BIC ) . The results show that the proper model for representing time series
data is the ARIMA ( 0,1,1 ). According to estimation results of this model done
forecasting predict future values during the period ( 16/11/2021 — 31/12/2021) .
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Keywords: Time series, Box — Jenkins Model, Akaike Information Criterion,
Bayesian Information Criterion, Covid-19.
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2| 2021/11/03 10 | 2021/09/27 5| 2021/08/21
2| 2021/11/04 8| 2021/09/28 5| 2021/08/22
0| 2021/11/05 13| 2021/09/29 13| 2021/08/23
3| 2021/11/06 13| 2021/09/30 7| 2021/08/24
9| 2021/11/07 4| 20211001 5| 2021/08/25
2| 202v/11/08 4| 20211002 8| 2021/08/26
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11| 2021/11/09 7| 2021/10/03 10| 2021/08/27

41 2021/11/10 2| 2021/10/04 12 | 2021/08/28

3| 2021/11/11 12 | 2021/10/05 13| 2021/08/29

0| 2021/11/12 8 | 2021/10/06 10| 2021/08/30

8| 2021/11/13 5| 2021/10/07 6| 2021/08/31

12| 2021/11/14 0| 2021/10/08 10| 2021/09/01

16 | 2021/11/15 4| 2021/10/09 12 | 2021/09/02
HHHHHRH HHHHHRH 7 | 2021/10/10 12 | 2021/09/03
HHHHHRH HHHHHRH 5| 2021/10/11 11| 2021/09/04
HHHHHRH HHHHHRRH 12 | 2021/10/12 9| 2021/09/05
HHRHHHIHR HHRHHHHR 9| 2021/10/13 11| 2021/09/06
HHRHHHHR HHRHHHHR 9| 2021/10/14 12 | 2021/09/07
HHRHHHRH HHHHHHRH 0| 2021/10/15 12 | 2021/09/08
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Eviews 12 aladiuly Ealdl das) 1

A Bl T sy (5o Ay (B UgL 58 gy ndbaal) 930y Aa Sl Al (2) o8 Joi)

S T Y1 A g A T Y1 S e ) 85 S Aia 3l bl Jas g
a3l Aol ) 23 gl apandl llig (3 ) W, IS i sl

—Autocorrelation Partial Correlation AC PAC Q-Stat Prob
s I [ 1 -0.440 -0.440 20.736 0.000
N o 2 0.042 -0.188 20.930 0.000
g (i 3 -0.081 -0.181 21.640 0.000
Clf o (s 4 -0.035 -0.197 21.777 0.000

o (s 5 -0.016 -0.191 21.805 0.001
Lo g 6 0.072 -0.074 22.390 0.001
o g 7 -0.017 -0.059 22.425 0.002

C N 8 0.070 0.040 22.983 0.003
v C 9 0.003 0.096 22.984 0.006
o s 10 -0.140 -0.086 25.278 0.005
=] [ 11 0.173 0.127 28.836 0.002
1 C o 12 -0.152 -0.014 31.610 0.002
Vo C 13 0.070 -0.000 32.205 0.002

C Cf 14 0.030 0.060 32.316 0.004
s o 15 -0.084 -0.069 33.180 0.004

C N 16 0.085 0.033 34.094 0.005

Eviews 12 gealin aladiuly Cald) ) ; jaaall
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il ol z3saill e o yail) dla jo Sl A ) ALl i i) e J geand) aey
Zasall a5 Wiy | 5 Gl 31 Jalgi ,Y) 5 I el 3 3lla 0 e alaie YU Al
zla i a8 Gl IS8 il 138 daia (e S 5 clibad) Jiiadl ARIMA(L,1,1)
ARIMA(1,1,0) , ARIMA(0,1,1) (5 5 4ie &1 s Al

Estimation. sl 4ls s

s ¢ A 3 dial) Gy sl i) 2Dl i jall o Sail) allaa s Al all o3 3 o

da el ziladl) allaa pafiz(2) dyss

ARIMA Estimate SE T Sig
(111) 6, 0.115 0.131 0.876 0.383
¢, 0.822 0.081 10.178 0.000
(1,1,0) 6, -0.438 0.089 -4.935 0.000
(011) ¢, 0.781 0.068 11.449 0.000

Lz sail) allae 4y gina pie paly J Y1 3 getd Apnilly -1
(-4.935 )"lax & a t da (S5 73 saill dalra 4y sima ey S 23 gl Ay -2
palainl oyl
Jsa ¢ el Jumadl () o Ul 73 gaill dalaa 4 gina praaly GG 3 gail dpuailly -3
g g asall pllae il s (3) )
goRall gisadl) pllaa 85(3) o8 Jgoa
ARIMA Model Parameters

Model Estimate SE T Sig
Constant 0.55 0.090 0.610 0.543
MA(1) 0.783  0.068 11.516 0.000
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00 () e Ja Lae zdsaill 4 gina (3) oy Jstn (g Leple Jeanial) il (e Ul eaady
& 7l =3 gail) MAWQTJM\Q;QWMGS}J\MM

Zt = 0. 783 + at - 0.553t_1

Diagnostic : geduiill s y

J sl 23 saill aladinl s blul) Jiail 23 saill 4aDe 4 yeal Ja el aal (o paaiiiil) dla yo ax
Gy Alaladl el "5 dage Juzad) z3saill Jloia) s je il g Al ) gaiil) e
U] 23 saill AaSa (50 A yra B aga s ja yiad ) gal) Jala

duilaay) Aalial) julza o
Ziail) Cp Alaliall Lilaay) julaal) aal 1(4) ad, Jgts g

Model AIC BIC
ARIMA(1,1,1) 5.6673 5.7684
ARIMA(0,1,1) 5.7569 5.838
ARIMA(1,1,0) 5.7082 5.7840

JsY) zsaill Glm laslee Jlras (SUS) el dagd Jil Jaad (4) d) Joax (e
OB (AUl s Gl saill alleall 4 gine aae Ll (2 ) ) Jsaa e (Sl (AUl 3l
Ll sl s Al Juaidl
Slsd Silai o

Ll Y adla S Ll ;¥ Als a0 &3 5 ARIMA (0,1,1) zasaill B gl laal S
A JSE s 3 gaill Bl I Lol Y1 AllS (5) 8y JSE (2 ym g0 Sl B oall 55l
Lol V1 Mlae pven (o LD JSEN (a5 3 gl B gl ) 51300 Ll 5Y1 A (6)
ey QUL 2B ARIMA (0,1,1)  zasadll gld Jullg ¢ A8 a0 Jala a8 SN
o) il s ARIMA(L,1,0) zasai (s Jial i Lol oSl il dlee 3 ddadin
A agas JAa &y Ll )Y Ml
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ACF of Residuals for D[ CASES(-1))
{with 5% significance limits for the autocorrelations)
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PACF of Residuals for D(CAESES(-1))

{with 5% significance limits for the partial autocorrelations)
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G s Aall al cp oyl A 55 (A (Ljung-Box Q) Bebaas) (i (5) o) s>
Sl s il
Hyo=p1=p2="=pr=0
Hy=p1=p2="=p#0

zasall o ML g Aliiie 5 4050 giie A sal) o J 585 ) aced) A i J s i) Wl
A gl Ay H) Al il Jriail i) 2250l 4 ARIMA (0,1,1)

( Ljung-Box Q) sslaal (5) ad) Jsia

Model Ljung-Box Q( 18 )
Statistic DF Sig
Cases-Model-1 11.893 17 0.807

Forecasting : 3+l

Aadl) 5 yiall i) LiiCay Aol 41Dl (0 BN A and 5 5 ARIMA(0,1,1) zasaill a8 2y
2 O sa LS il 83¢1 995 A Aty 5 Akl = A 5l 2021/12/31 ) 2021/11/16 ¢
(6) & dss
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Gt Ay A Ug)sS (g by Cuaall 333 ARIMA (0,1,1) zisad (re Lo Lifial) adll : (6) a2 Josa

&l Gnbadll dae
9.7308
9.7838
9.8368
9.8897
9.9427
9.9957
10.0486
10.1016
10.1546
10.2075
10.2605
10.3135
10.3664
10.4194
10.4724
10.5254
10.5783
10.6313
10.6843
10.7372
9.7308
9.7838

9.8368

@Jlﬂ\

2021/12/09
2021/12/10
2021/12/11
2021/12/12
2021/12/13
2021/12/14
2021/12/15
2021/12/16
2021/12/17
2021/12/18
2021/12/19
2021/12/20
2021/12/21
2021/12/22
2021/12/23
2021/12/24
2021/12/25
2021/12/26
2021/12/27
2021/12/28
2021/12/29
2021/12/30

2021/12/31

asiall ubadl s
8.4066
8.4596
8.5126
8.5655
8.6185
8.6715
8.7244
8.7774
8.8304
8.8833
8.9363
8.9893
9.0422
9.0952
9.1482
9.2012
9.2541
9.3071
9.3601
9.4130
9.4660
9.5190

9.5719
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2021/12/02
2021/12/03
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2021/12/06
2021/12/07

2021/12/08
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Time Series Plot for D{CAESES(-1))
(with forecasts and their 95% confidence limits)
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Aaila Jiml (pe aadl ALESH 5 aidad) cilgall 8 e e DU pulail) das) aid,y
LS

LissS ey abaall Slae s 5l 8 ARIMA (0,1,1) 73 aladiuly o 55 -2
il Glgadl d (e (§ ek dpaly
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gl daal ki, -
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¢ n Al ve dldl dadls s ¢ (Box— Jenkins Method ) SuSia (s 5 diagia aladinly
2003 ¢(2) 2 ¢(17) alaw 3 laY) 5 SLaiy)

& S — S5 Aaagie alatiuly ol (oa pe ey il Mephias AaDle Bl iyl -
2010 «(1) 2 (20) alae ¢ Alos) aglall 5o 391 daals Ana " 556 Aailas
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Do) e Sl dadas ¢ alal)

-Akaike, H. (1974), « A new look at the statistical model Identification” , IEEE
Transactions on Automatic Control, Vol. 19, No.6 ,PP . 716-723.

-Anderson, O .D. ( 1976), > Time series analysis and forecasting “ , Butter
Worths, London and Boston.

- Box, G.E. and price , D.A. (1970), >’ Distribution of Residual Autocorrelations
in Autoregressive — Integrated Moving Average Time series Model *“, JASA,
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