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Abstract:
This research deal with using time series modles to study and analysis the monthly data on the
numbers of patients with Malaria in the Zalingei localty for the period (20014-2018) , where as this
models are distinct with high accuracy and flexible in analysis .

The result of application shows that the proper and efficiency model for representing time series

data are the multiplicative seasonal model of order: ARIMA(0,1,1) x (0,1,1),,

According to estimation of this model done forecasting to monthly numbers of patients with
Malaria in the Zalingei localty for the period Jan. 2019 to Dec. 2023 , these values show a harmonic

sample with the same original time series .
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Led Apans sall 5 35V (55l A amy ALl S0 Jals Y1 alas 2(5) by J sl

Lag Autocorrelation Std. Error® Box-Ljung Statistic

Value df Sig.”
1 -.131- 141 .865 1 .352
2 -.263- 140 4.410 2 110
3 -.028- 138 4.452 3 217
4 -.080- 137 4.795 4 .309
5 .085 135 5.190 5 393
6 -.048- 133 5.319 6 504
7 -.101- 132 5.905 7 551
8 117 130 6.718 8 567
9 -.098- 128 7.300 9 .606
10 113 127 8.096 10 619
11 .081 125 8.518 11 .666
12 -.284- 123 13.839 12 311
13 -.086- 122 14.338 13 .350
14 134 120 15.591 14 .339
15 218 118 18.997 15 214
16 -121- 116 20.083 16 216
17 -.008- 114 20.088 17 270
18 -.003- 112 20.088 18 .328
19 -.022- 110 20.127 19 .387
20 047 .108 20.315 20 438
21 .068 .106 20.726 21 476
22 -.058- 104 21.038 22 518
23 -.017- 102 21.066 23 577
24 -.019- .100 21.102 24 .633
25 .090 .098 21.944 25 .639
26 -.026- .095 22.017 26 .688
27 -.196- .093 26.459 27 493
28 .087 .091 27.386 28 497
29 .066 .088 27.951 29 521
30 .000 .086 27.951 30 573
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31 .043 .083 28.222 31 .610
32 -.010- .081 28.237 32 .658
33 -.032- .078 28.402 33 .695
34 .002 .075 28.402 34 738
35 -.052- 072 28.918 35 156
36 041 .069 29.268 36 779
37 -.048- .066 29.793 37 794
38 -.004- .063 29.798 38 827
39 .039 .059 30.237 39 .842
40 .003 .055 30.240 40 .868
41 .038 .051 30.807 41 877
42 -.037- .047 31.441 42 .883
43 .003 .042 31.445 43 904
44 -.012- .036 31.556 44 920
45 -.010- .029 31.675 45 933

a. The underlying process assumed is independence (white noise).

b. Based on the asymptotic chi-square approximation.
SPSS.V20 plasiuly Galdl slae) (e 1 jhadll
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O Coefficient
1.0 === Upper Confidence Limit
=== Lower Confidence Limit
0. 5=
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Lag Number
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Partial Autocorrelations

Series: (bad

Lag Partial Autocorrelation Std. Error
1 -.131- 146
2 -.285- 146
3 -.122- 146
4 -.205- 146
5 -.016- 146
6 -.141- 146
7 -.159- 146
8 -.003- 146
9 -.187- 146
10 .062 146
11 .026 146
12 -.252- 146
13 -.251- 146
14 -.109- 146

14
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

.098
-.214-
.056
-.123-
-.113-
-.032-
.062
-.020-
-.001-
.006
-.061-
.005
-.080-
012
-.027-
-.005-
.045
.026
.098
031
-.011-
-.024-
-.011-
-.014-
-.085-
-.036-
.034
-.021-
-.002-
-.007-
-.019-
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Lag Mumber

s il 3-3
COllas ad () (5) A JSAN (e Laadl 5 AR 5 MAZ e i) aas DA e i) zsaill o ol Jing

Crrisall i (e dbima )yt el A LY A o LS canisa IS 0o A5V B B (g i (38 el (I Ll Y
V5 ARIMA(0,11) x (0,1,1),, “aelimall sams sall 73 gaill 58 7 sl 3 saill of st -(1) Jsanll & <3 Lo ) Talia
(Y JSAll i
V'V?X, =(1-¢,B)(1-¢,B")Z,

= Xt = Xt—l + Xt—12 - Xt—13 + Zt _¢1Zt—l _¢12Zt—12 + ¢1¢122t—13 . -~(18)
;i) 4-3
SARIMA(0,1,1)(0,1,1) AUl akall z3 saill ) il 53 SPSS el alasinly AiSaall Ml diplas 2m
A3y s Al 38 e 3 ALl iy e il Guilad sl 5 dlledl 3 sine g AKIAKE  lne e alaie YL ol

A gl e J seand) &3 SPSS Alasyl aali )
ARIMA Model Parameters

(V) & ds=>
Estimate |SE t Sig.
Constant .055 1.554 |.035 |.972
Difference 1
Crbaall- 2ladl No MA Lag1l |.403 140 |2.871 |.006
Model 1 O Transformation  Seasonal Difference |1
MA,
Seasonal Lag1l |.538 277 11.939 |.059

 9n i ALl G S )5S Vi Ll (s 0 il e (V)i 0
Xt = Xt—l + Xt—lZ - Xt—13 + Zt - ¢1Zt—l - ¢1ZZt—12 + ¢1¢122t713
X=X+ X=X 3 +24, - 0.4Oth7l —0.538th12 + 0.2162t713 ....19
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;G:UA.U\ daida gda yasd 5.3
Ll )Y Clebae af ) saiul a5 12 45 S 5 alaa (ga SSUL o HLEA) Cang Adiiall ol il luad 23 saill aladin) Jd
1Y) Jsaall 8 LS SPSS el aladinly 31 sl 1A

ARIMAOL1)x (0,11),, zosadl e salsiall (Z0) a1l L9130 Ll 1 cdan 1(8) Json

r(Z,) k r(Z,) K r(Z,) K
0.003 21 0.0.25 11 0.119 1
0.015 22 -0.079 12 -0.223 2
-0.023 23 -0.093 13 -0.119 3
-0.065 24 0.65 14 -0.089 4
0.133 15 0.046 5
0.042 16 -0.150 6
0.051 17 -0.113 7
0.026 18 0.135 8
-0.015 19 -0.057 9
-0.008 20 0.000 10

SPSS plaaiuby Gaalill dlae ) (e 1 jaadll

Model Statistics (9) a,Jsea

Model | Number |Model Fit statistics Ljung-Box Q(18) Number
of Stationary |R- RMS |Normalize |Statistic [DF |Sig |of
Predictors | R-squared  |squared |E d BIC S . |Outliers

Cmbad)

- 26.69 .82

Model 0 227 719 . 6.815 10.788 |16 5 0

1

e 5 (10.788) st 5 (9) iy Jsan (A WS SPSS pladinl Q Libasy) Glus o3 Jsoall e &l e alaie |

P3las 2 5h g saill o i (36.415) (5 i 5 965 G sina (5 sinma s (24) Kom An 3 e Rl paall Y ey Lt i
LS (19) dsbaall A (e L Litiall ALUL) a e L) i yal ]l ALulol) ad sy i 3 (e coaialy 5 ol uil) iloea
(7) Jsa

Alaall 8 Lol Cpaleanll Ly Listall 5 4ladll i) +(7) JSi
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