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delyy s (20186 o3l Z3laYly Aeh 55) Lysw & Bpaiend) dalud) Jeal e 0.58% sss
((EBDU5 Gashayl) abblas (e IS 8 Balad) dalaidll & Clicaeal)

Aaaliyly Z V) 5o ) Caags Bl Apanll ALIS Al Lol e SV (S 8 Aypudl AasSall cilee
b O alasialy kg dueh 3 llaall 53] Cagylh Cpaniy @l Z LY 8 daull) sl slael PlA o
Aaglaly LVl Alle Jpally Clial) latialy joohiiy cdald) sang Gl 5L 8 Aealosall 7 LY Llee
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Yt=o¢1Yt-1+¢p2Yt-2+....+opYt-p+d+et- Olet-1-02et-2-....-0qget-q (3)
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LY Jedled Sty J o) ligSall cilialga g -1 0ad)
Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Cumulative Total % of Cumulative
Variance % Variance %
1 1.986 99.321 99.321 1.986 99.321 99.321
2 014 679 100.000 014 679 100.000

-SPSS galin cilada i jlaall

((2) sl el LS Y25 Y1 cpaloidly lisSall Jass ) E8130 At L Lo
byl 2030 dedy) 2] s0ad)

Component
1 2
JEs 997 .082
Osad 997 -.082

Pc1=0.997 y11 + 0.997 y22

Pc2=0.082 y11 — 0.082 y22

Y11=0.52*pcl

Y22=0.52*pcl

Y1=y1l * s(yl) + m(yl)

Y2=y22 * s(y2) + m(y2)
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el miase o WYL & Y2 Jodld) i lghe i 5 (a5 PCL Aol ARIMA 73508 cliyy agi
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3 sooony
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REGR factor score 1 for analysis 1

] Cosfficlent
1.0+ = Upper Confidence Limit
= Lowel Confidence Limit
0567 -
-
— =1
" 1 1 e
g 0.0 Un ul ]D‘“ []nr'lnn Dl IUHD
— -
-0.6.+
1.0-4
vvvvvvvvvvvv T
1 a 11 13 16 1 1 1 3 27 k]|
Lag Number

J8Y) O sSall Al G eual Aulud M BLEY) Dl . 324

REGR ractor score 1 for analysi= 1

[ Coafficint
1.0 —— Uppar Confidencs Limit
Lower Confidence Limi

Partial ACF

00 '_'L“ ||_|U'_'I I'_' =] Dese "_|'|_|I_|I_I|_|L[F =
JjL

T T T L I T T T L 1 T T L T 1 T
1@ 6 7 8 41 13 16 47 {8 2 23 26 27 28 A
Lag Mumber

(Jg¥) o Sall Lol (59,4l Abeded Lgjal) A L) clalaa .4 JSAl)
O Db 5 Lee sliie n IS8 Jal) gad joat S jlaatV1 cBleles of a3 Jo¥) JSAN (e

Slo O &5 aaall il cplalea @lia o (SBI OSEN ey A Byl da Biiee Cimseal Alulud)
Asalall Zapdll e 13 jland) dllia o gt G dgaad) myla Gealad) daleall @3 (g5 Ll agaal)
ades MA (0) Jull cagaal) s Jabie dalae (51 35n5 paal aie Javgia 2 ¥ Liw AR (5)
O 23 diay iz 3sail) CDlales a (3) Jsaall masss « ARIMA (5,2,0) 52 zsiaall z3saill el

. R-square=0.97 Ll Liafs &siee 7 3gaill clales paen

ARIMA (5,2,0) zisai cdalaa .3 Jgaall

ARIMA Model Parameters
Estimate SE t Sig.
Constant 0.000 0.004 -0.002 0.998
Lag 1 -1.557 0.147 -10.579 0.000
Lag 2 -1.356 0.261 -5.200 0.000
Lag 3 -1.048 0.298 -3.515 0.001
Lag 4 -0.774 0.273 -2.832 0.007
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Lag 5 -0.347 0.164 -2.113 0.041

Difference 2

.SPSS galiy cila e 1 jadll
tsde Janid ARIMA(4,2,0) 1 oSy Gl (e S8 2 3503 o
ARIMA(4,2,0) g isai cBlalaa .4 Jgaal)

Estimate SE t Sig.
Constant .000 .006 -.084 933
Lag 1 -1.456 148 -9.838 .000
. Lag 2 -1.120 252 -4.449 .000
No Transformation AR Lag 3 657 553 2597 013
Lag 4 -.269 150 -1.802 .079
Difference 2

.SPSS galiy cila i : juaall
cgiee e bl I st Jalee Y mlla ez 3gal) of Jaadls
(isall CDlalea i mangs (5) o) Jsaalls ARIMA(S,2,1): oSy sl (g el 7 35a3 oy
Agine e Clales Bae 3sag) mlla je z3salll o maiyg

ARIMA(5,2,1) gisai cBlalaa .5 Jgaall

Estimate SE t Sig.
No Transformation Constant 9.725E-5 .004 .027 978
AR Lag 1 -1.208 .383 -3.155 .003
Lag 2 -.848 ST77 -1.471 149
Lag 3 -.658 509 -1.292 .204
Lag 4 -.546 392 -1.391 172
Lag 5 -.252 225 -1.124 .268
Difference 2
MA Lag 1 409 387 1.057 297

-SPSS galin cilajia : juaall
zisall 4 Gaigailly sl 3 edlie) gaw @ 8 ARIMA(5,2,0) zsiball zisal ol UL,
(6) Usiall mmpe 5o LS (2019,2020,2021) Zusls cilsias ENA ailly 7 kel

. 5 il .6 Jgand

alal Pcl Y1 Y2
2019 1.67 750979.05 164266.33
2020 154 715392.55 156445.19
2021 1.64 741939.00 162279.52

-SPSS galin clajda : juadll
ot g galll A of Ll
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n yll-y1
i I

Pr(y1)=1- =85.3 %

n

n y22-y2
Tima 15

Pr(y2)=1- =88.3 %

el ¢ 35aily guanl oy (ysallly Sl £y Akl aill (6 ¢ 5 ) Sl G
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&:wu Q,A Ogaslll zly wa PRI asdl). 6 Jsi)
fe ol i gl dguenally Aiial) widll (38153 2 Laadliy o dgail B35a Sl il IS
‘L@M'aa_;
Logal€l 28011 las ol (g3l dadll = 3gail) 58 (ygallly SNl Aladis Jay 73503 il IS o B
;S J<all aals %40
Y1=-0.0000139 + 17890 t
R-square=0.93

Y2=-0.000316+3938t
R-square=0.93
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Osallly U dabue 12 Ll

G Ol 5la e PCA 3 kit ¢« X2 Salls (osadll 25 X1 Saplls Jlial) g e 13
O sl b Gl Casla¥) et g il 5 Sl dalaas sl dale o BlsjY) dbsias Dia

(7) dsss ¢ Legilialgas linalad lisSa Ll

Aabual) Judlad ALl g5 QUsSall Cilialga 7 Jaal)
Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Cumulative | . % of Cumulative
Variance % Variance %
1 1.993 99.635 99.635 1.993 99.635 99.635
2 .007 .365 100.000 .007 .365 100.000

.SPSS galin clajia 1 juaal

it S el et Lt s Opadl) dalie 0ol 56%99.635 ety J5¥) GsSall o ey

e Tan e oo ga (S Jagis Is¥) 0sSall 38h culal) das Gy semd (ulie oy %0.365

X2 X1 bl ligSall Jas ) A5 AadV) (8) Jsandl e
.ciligSall A3 dedy) .8 Jsaal

Component
1 2
JUE 998 -.06
O 998 .06

Pc1=0.998 x11 + 0.998 x22

Pc2=-0.082 x11 + 0.06 x22

x11=0.52*pcl
x22=0.52*pcl

x1=x11 * s(x1) + m(x1)
X2=x22 * 5(x2) + m(x2)

.SPSS galin cilajia i juaal

tdua

X1,X2 Judld) (e Ajbaall Judlad) & x11, X22

sl Jg¥1 csall X11,X22 Glileded) Jai 3

L) Ol (8 4iag
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eyl Jdex] & X2 pibeld) Jawgia -m(X1), m(x2)

il de X1 & X2 pilalall (g5laall Calai¥) S(X1) ,S(X2)

ARIMA  z3saill 5o Alubull 038 Chomy zisai ddl of W 05 Js¥) (e ARIMA 3508 sling

-R-square=0.99 s cc lalaall Ligina iy ding ¢z 3gail) ke (9) Jsaall nsis « (1,1,0)
ARIMA (1,1,0) g isai calea .9 Jgaal

Estimate SE t Sig.

Constant .059 013 4.620 .000

No Transformation AR ‘ Lag 1 .509 129 3.954 .000
Difference 1

SPSS galiy cilajia :

Jém.d\

((10) Jsaall mamge 5o LS (20212020:2019) dadls clsias DA jill z 35al aladialys

L 3l il 10 Jgaal)

alad) Pcl x1 X2

2019 1.635465 26383.743 7328.134
2020 1.679012 26753.793 7430.389
2021 1.730028 27187.313 7550.183

SPSS galiy cilajia : juaal
s WS Osallly JUEpll daliss aldud 7 35aill gl B8y 38
Pr(x1) =92.7 %
Pr(x2) =94.2 %
al ) zally Agendl) illy (ysally il Aalusal ginll wil) (8 ¢7) DS G IS g

al
e (s 2 8) iy Aalise e (L gesna) QUi 3 danlise
30000
25000 —
20000 l""
15000
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5000
e
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(ks aF)Osad dabie e (Liguna) g daluss
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LOsallly Ao g 3all Aabsall diguunally disdal) aidl) .8 JSad)
P onnSll 2 3gail ga JU ) Aalise Aliades Siay z3gas Juadl of Lang 388 Lol 7 3l daelly Wl
x1=1552 — 1.086t +20.809 t2 — 0.203 t3
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Abstract

Forecasting economic variables in order to plan and formulate
production policies and food security is one of the most important
objectives of quantitative economic studies. Multiple methods may be
used for the purpose of obtaining economic forecasts. In this study
ARIMA models were used that combine the method of
Autoregressive and Integrated Moving Averages of time series with
PCA technique in order to forecast the production of citrus fruits and
its plantation area in Syria. We opted for the ARIMA models as they
are known for a high accuracy regarding analysis of time series. In
this article, annual data for production and plantation area in Syria for
the period) 1970-2018 )is being used. Further to statistical tests,
ARIMA (5,2,0) turned out to be the best model for forecasting citrus
production until 2021. Accuracy values for production were 85.3% in
case of oranges and 88.3% in case of lemons. This excelled
(substantially) accuracy of conventional models we determined. The
best model for forecasting the plantation area was ARIMA (1,1,0).
Accuracy was 92.7% in case of orange plantation area and 94.2% in
case of lemon plantation area. Here too we determined that ARIMA
modeling excelled (substantially) accuracy of conventional models.
Keywords: Orange, Lemon, PCA, Forecasting, Box-Jenkines.
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