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Abstract:

Cancer represents one of the most prominent health challenges of the modern era, given the continuous
rise in the incidence and mortality rates associated with malignant tumors, and it is classified among
the leading causes of death in Libya. Given the importance of analyzing and forecasting the temporal
trends of new cases, Utilizing the Box—Jenkins (ARIMA) approach, a statistical model was developed
to examine monthly records of newly identified malignant tumors at the Benghazi Medical Center
spanning from January 2022 through December 2025, providing future case estimates for the
subsequent two-year period (2026-2027). The study relied on monthly data comprising 48
observations, analyzed using the statistical software EViews 13.0, with a mean of 115.75 cases and a
standard deviation of 16.64. The methodology included applying the Augmented Dickey-Fuller (ADF)
unit root test to verify the stationarity of the series. The ADF test indicated that the series was non-
stationary at the level, while stationarity was achieved after taking the first difference (d = 1). Using the
autocorrelation function (ACF) and the partial autocorrelation function (PACF), and by comparing the
candidate models according to the Akaike Information Criterion (AIC), the Schwarz Bayesian Criterion
(SBC), and the lowest standard error of estimate, it was found that the ARIMA (0,1,1) model was the
most appropriate and efficient for representing the series. The model passed the diagnostic tests
(randomness of residuals and their normality according to the Jarque-Bera test) before proceeding to
the forecasting stage. The forecast results indicated a continued upward trend in the number of new
cases, with a projected total of 1,624 cases in 2026 and 1,712 cases in 2027, with monthly forecasts
concentrated within a balanced range between 102 and 108 cases per month as a minimum and 132
and 175 cases as a maximum within 95% confidence intervals. The study recommends strengthening
the capacity of Benghazi Medical Center and ensuring the availability of medicines and diagnostic
supplies. It also recommends establishing a unified, comprehensive national registry to document
patient data accurately and systematically. Furthermore, it emphasizes the adoption of ARIMA models
as an official statistical tool for the periodic forecasting of future patient numbers to anticipate future
health needs and support health planning. This would advance scientific research and improving the
quality of health services in the public interest.
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t A sadl) o Asai cils (M (Dickey and Fuller) Jbis) ol yals L sl

(DNC) 4.l (Dickey and Fuller) sl il 1(4) a8 Jg

The model t- calculated t- Tabulated Prob.
Model (1) -12.09479 -1.948140 0.000
Model (Il) -11.98786 -2.926622 0.000
Model (111) -11.85257 -3.510740 0.000

(Eviews 13_0)@&.':).3 e\:&.’ul_; Eaalill dlae) 1 juaall

Ban gl 3 3 ga g JHA anall (i 8 ) LiSay (0.05) (e B Al ;M\ DAY llaay) A\.A.:sl\ o e

(B-J,1 976) doagie (e SV Al el Bkl jala cllall ol Glllad ¢ it (DNC) Agia Hl AL ) L;\

L@JJ;.\} MJA)S\ du)un]\ C.:Lu M\J.ﬂ

sl pandldd & duie Hl JuSlil) Z3gad el dal e A SV 5 shaall o) :(Identification) pesall &
PR dS.-.n Glc dadinall Lt il julea d.uLu A Mgy, (p’ d, q) Aouiall iyl aaadl (ldent|f|cat|0n)
Olalas <°=‘§ dadae die _(PACF) @);S\ ‘;'i\ﬂ\ Ll Y Ay Jaie K (ACF) Al ‘“_;\hl\ Ll Y adls
sl (3 2) M\@&SL@JLg)LJ\ djhd\cadj‘\ﬂ Bl Lim@}\dﬂm@)ﬂ\}@\ﬁ\ku)‘ﬁ\
A& s Heam (K= 1) Ry ‘\A‘)y‘ Jic (Cut off) dlwys da akad &igaa ACF) Al Asie A
45);_\.4]\ u\.bujq.d\ C.J}A.a L LA\ L\.m.m ).mu Laa sﬂ\_ﬂ\_ﬂ\ L_IlA\)y\ e (—;.\AS\ cA M_uLAAY\
@.Um U;“)‘-'j u.aﬁl.u ML LA}Y\ 4;\)‘2“ Qe Lw}uu \J}J.w (PACF) M\J/u)@_L\ O ‘;‘. cARlMA(O,'] ,1)
celly e 2l sARlMA(’] 1 ,0) LF:“\hl\ laaayd Ghyd (-.\qs_m\ Al L.a;a\ > Laa AUl sl 3y ye
gorall zhsalll ) ALYl ARIMA(1,1,0) 5 ARIMA(0,1,1) b Lo daidlall zilail) (f it
Aliall ddee ¢l ya) i A pall zilall 028 G e @5 WY Z3sall paails ARIMA(1,1,1)
S sl 3 e g LS Alean) yuleall plasinly

D)) 58 Joma 5 ST Jlne o3 gadll (s ¢ sl Clay o ¢ sene Sl a5 (5) a8 Jg

Modle order (q) | Adj.SSE | Risiduals.V AlC MAIC SBC
ARIMA(0,1,1) 14.960 223.806 8.290278 | 8.317550 | 8.369008
ARIMA(1,1,0) 17.743 314.819 8.632371 | 8.660278 | 8.711877

(Eviews 13.0) gt alaxiuly cualill slae) ; jdaal)

Aalidl Jgaadl (o sy S (g sine e z2sall 0 i ARIMA(1,1,1) z35al slaiiad 55 o) Laadls
Ji 35 Cum ARIMA(1,1,0) z3sas e 2518l WY1 5 Jund¥) 2350l 8 ARIMA(0,1,1) g5 0f (3.2)
«( SBC = 8.36900 J_lsi Jbas « AIC = 8.29028 LiST las) dibany) Alialiall yulae sen) Gad
Tosai il s IS8 i edde 2Ly (S.E=14.960) _askill (s jbme Uad 8V alau L 2L,
il As e A agle alaieVly @iall o) )00 L3l Al Jieey Jiel Jlas) #3508 ARIMA(0,1,1)
Aulgied) Al
zisaill LDl (10 (38a1ll 22y :(Estimation of Parameters of The Model) zisaill allaa pats &
A il Judlall =3 gaill eliy Jal je o AN 3 shadd) Al il Guilad LA 5 Aallae 4y sina LA
sle sie Yy (Conditional Least Squares) ada il (s jaall cilay jall 48y jha Gadaiy g 23 gaill s
dall e allaall 4y g MRS cad) ) adul) i) e J gpaall &5 (Eviews 13.0) zbie
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Variable Coefficient Std. Error t-Statistic Prob.
C 0.632406 0.189387 3.339231 0.0017
MA(1) -0.965884 0.035148 -27.48036 0.0000
R-squared 0.484596 | Mean dependent var 0.659574
Adjusted R-squared 0.473143 | S.D. dependent var 20.61055
S.E. of regression 14.96015 | Akaike info criterion 8.290278
Sum squared resid 10071.27 | Schwarz criterion 8.369008
Log likelihood -192.8215 | Hannan-Quinn criter. 8.319904
F-statistic 42.31023 | Durbin-Watson stat 1.988271
Prob(F-statistic) 0.000000

Inverted MA Roots 97

Eviews 13.0 gl aladinly ofialll e 1 jaal)
85}3\ (o ;\.UL\;\ 'Sjkis c'é;uﬁ\j &;AM\ %) és;:\“ Gy CJ}A.\M &L.A;\ 3—).}@—1&3\ JFY\ . s
Aliall ol 3l i) oalaie ) 3

40
( / \ 20
AVA A N \ | "o
v \/ \ \ \ X _20
40 -40
-60
20 /\
N \/ /
0 N\/ /-
20 \/
-40
| Il inm v | I inm v | I i v | I i v
2022 2023 2024 2025
Residual Actual Fitted

(DNC) Aduled 8 sal) 4Ll 53 508al) ALulid) g ddadl) ALulid) 1(5) ad) JSi
Eviews 13.0 g=bin aladiuly ialill slae) 1 jdaal)

b AL s Guisiall o clalisil s clela )Y iy b gildad 4ad odlef JSEN (e aadls
el (B Alule sie Ll gl ol (alise e (Fitted) 308 dlulull e (Actual)
(Homoscedasticity) sUaa¥) cpls il e Jla elly g Jeal @l ) aa e A sde J<5 caild(Residual)
3l 3 saill LMl 3 53 Laa
o i g i )3 paad 5 73 salll (a2 1(Diagnostic Checking of Model) zisalll 4aida yasd 7
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

1 -0.011 -0.011 0.0056
2 0.052 0.052 0.1448 0.704
3 -0.115 -0.115 0.8410 0657
4 -0.033 -0.038 0.8999 0.825
5 0102 0115 1.4693 0832
6 -0.292 -0.310 6.2725 0.281
7 -0.049 -0.070 6.4090 0379
8 -0.111 -0.055 7.1406 0414
9 0.042 -0.029 72497 0510
10 -0.032 -0.079 7.3118 0605
11 -0.048 -0.014 7.4573 0682
12 0120 0.052 8.4024 0677
13 -0.117 -0.173 9.3358 0674
14 0.073 -0.003 9.7031 0.718
15 -0.203 -0.195 12.677 0.552
16 0.033 -0.043 12758 0.621
17 0.089 0.065 13.360 0.646
18 -0.063 -0.079 13.677 0690
19 -0.004 -0.125 13.678 0.750
d 20 0030 0121 13755 0798

8ol Alall 5 5all 51 b ,Y1 Ao ) Lol Y1 Al 1(6) B JSé
Eviews 13.0 gebin alasiuly sl slae) 1 jaall
] A& e J313 Lgnsan g 1l ALl 5130 i Y1 cidlalaa of Jaa S o3lef JS80 UM (e
Ay s a0l 3 gadll () 5 A3 glie B sl Al o)) e Lea
Jarque ) Jhas) alasiul o5 caub a6l (ailiad Jaad Bl aluli a1 ) gall ahal) 4568 JLSAT (2
A sl o milill) wilsy (- Bare
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T
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—-1.96 1.96

T

10
Series: Residuals
Sample 2022M02 2025M12
8 Observations 47
6 Mean -1.311450
Median -2.787969
Maximum 27.55646
- Minimum -38.32184
Std. Dev. 14.73714
2 Skewness -0.299904
Kurtosis 2.696793
0
40 30 .20 .10 0 10 20 30 Jarque-Bera  0.884587
Probability ~ 0.642561

sl aadall w55l Las) 1(7) a8 Jsd
Eviews 13.0 gbi» plaaiuly iald) olae) 1 jhaal)

Jarque - ) dilas) o) dua e a5 3 8 e ALl G e dils lia b ety o3le | IS (e
ALl of (S A ot v = 0 ool dpnm 8 U5 S e s JB = 0.8845 < x5 55 = 5.99 (Bare
ailic) s w3 saill Ladla ey Lo g 5 LIS Al 23 el B dla s 3253 il g JaiSs Lo a5 Lala g5
.(Forecasting) (sliiuall il dla ja ) bl JEE 4Ll
Apand Bl a5l (e 8l 5 cdallan 0855 o gaill LAl Als e alad) ke : (Forecasting)seilll dds o .3
Gy Glada) @lld Jadn g ,(2027-2026) oaliie (aalal dall = HA il ddee 8 & 5 8l GSGYL sy
(5.2) Jsaadl 4 sy 531 sail) o cAad giall adll Gl 9495 (5 e i A
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345 (2027-2026) (sinad il (5 iy s b al 55V el saaall VAL saey 55l 1(7) o) dsaa
ARIMA(0,1,1) 33

& i)
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ey — 2026 i) Aliies 553 o pie 5 0¥ ARIMA (0,1,1) gises @l (5.2) dsaall (i s
4 L) (5 el sl Janae of LoDl ¢(sbine Uad 1.962) %95 (5 siee 2ic 4883 485 3 gany & paaan (2027
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DLal s il daa e S 5 LS cilian ) i) J5F gin oA sa clilll Y1y Qi) 23 sl o Laa
sl sall 5 lalaal) 32 5

Al Andail LS5 oy S el o 8 (han) paily dlalidl Gla jie e sl
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	المقدمة:
	تعتبر الأورام الخبيثة (السرطان) من أشد القضايا الصحية والطبية تعقيداً وأكثرها خطورة في العصر الحديث، إذ تُعرَّف بيولوجياً بأنها نمو غير منتظم وتحور جيني للخلايا الحية مع قدرتها على الغزو والانتشار إلى أجزاء مختلفة من الجسم (1). وتشير التقديرات ال...
	تتطلب الخصائص الديناميكية للبيانات الصحية الممتدة زمنياً تجاوز حدود الأدوات الإحصائية الكلاسيكية، مما يفرض الاعتماد على نمذجة السلاسل الزمنية وفق منهجية بوكس وجنكنز (Box-Jenkins) المتمثلة في نموذج الانحدار الذاتي والمتوسطات المتحركة المتكاملة (AR...
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