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0.648 10.558 0.039 -0.023 13 .|. | 0.000 117.28 -0.034 -0.029 13 .| e
0.720 10.563 0.040 -0.010 14 .|. | 0.000 117.53 -0.058 -0.063 14 .| N
0.782 10.575 -0.007 -0.013 15 .|. | 0.000 117.99 -0.057 -0.083 15 . | R
0.835 10.576 -0.036 -0.003 16 [. | 0.000 118.73 0.014 -0.104 16 . L]
Aalial) 34 J guanal 50l g.n.m ol ¥ 9 Aj,..mn B2 (B A TXEN
Al J gl u-u;l\ UA\JJ\ \.?\Luﬁ\‘ :’\JJ\ .hl_uJY\ 2-2 Jj-\ABJ-\-“ Jpaaal u_i)ﬂ\ u.l!.\J\ Lu)‘l\; Pl hl_n.u\l! 1-2 Jgaa
Js
Included observations: 36 Sample 1980- 2016 Included observations: 37 Sample. 1980 2016
Prob Q-Stat PAC AC coarlitl  Auocorrehion Prob Q-Stat PAC  AC Partial \¢ocorrelation
orrelation Correlation
0.366 0.8181 -0.145 -0.145 T .*. T 0.000 33.994 0.921 0.921 T sk PRREEREREE
0.469 1.5149 -0.156 -0.132 2 .*. .* . .000 62.841 -0.076 0.836 2  .*. \******
0.016 10.347 0.437 0462 3 .|®* | _[*** | 0.000 86.272 -0.105 0.743 3 .*. ok k
0.017 12.001 -0.128 -0.197 4 *. | 4. 0.000 103.64 -0.179 0.630 4 .*|. oA A K
0.030 12.348 -0.022 -0.089 5 .|. | K 0.000 115.95 -0.030 0.522 5 \**** |
0.036 13.459 -0.104 0.156 6 *l [ 0.000 124.50 0.037 0.429 6 .|. wEE
0.060 13.536 0.234 0.040 7 .|** | .]. 0.000 129.68 -0.103 0.328 7  .*.
0.094 13.562 0.016 -0.023 8 .|. | . 0.000 13298 0.113 0.257 8 .|* . *F
0.128 13.832 -0.136 -0.073 9 .*. | .*. | 0.000 134.70 -0.113 0.183 9 .* L x
0.175 13.946 -0.230 -0.047 10 ** . | . [ 0.000 135.20 -0.144 0.097 10 .*|. L *.
0.205 14.522 -0.108 -0.103 11 .*. | .* 0.000 135.32 0.137 0.046 11 . |* .
0.244 14.960 0.016 -0.088 12 .|. ¥ 0.000 135.32 -0.032 -0.002 12 .
0.304 15.050 -0.028 -0.039 13 . 0.000 135.48 -0.040 -0.051 13 .
0.373 15.069 -0.031 -0.018 14 . 0.000 135.85 0.033 -0.077 14 K
0.446 15.070 -0.013 0.003 15 . 0.000 136.50 -0.019 -0.100 15 KL
0.520 15.070 0.088 -0.001 16 .[*. | 0.000 137.53 -0.038 -0.123 16 ¥
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O 3 THLERY p-value dad Of dom e alall (5 sivall 2ie
U3 b ae i Al O ey Laae %1 (s sisa die 4 gina s %5
Jsiall sy LS el Judldl 6l i 295 Ul 5 el
Jsasal saa il ;321 (PP) Phillips-Perron JLial & (6) o8,
Jsanal el Aluludly ) jEiul 3 5a g aae G i Al 331
DY (1-6) ad dsaadi san ) jaa o Ll sial y 4palill 5,00
(<) sl Aad s (PP) Phillips-Perron _JLis) 2ad o Cusc (PP)
el ya) salely g alall slad¥) g Culll ¢ jall aladiuly ¢lld g6 4y gina
gl ¢ Sl alasial (52093 eldayl 5 555 J5Y) Gl aie Ay
L;M\mwhuhaaﬁjum(2 6) @)d}&;.“?\.d‘bla.l\}”}
Lyginas %5 O S8 TLEAY p-value 3ed of o lesd alal)
)es_dluaﬁuaa)ess_lwd\ulc_um‘ %] d}.\u_am

M@n”m\@umm Gl e 5 S
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i Lglaany L paill A8 dpialy ) gz 3lad JOIA (g B all il
¢ Al Sl gally Salal e sy ol gl @uu}gjaw}‘\m
835 ARIMA 735w 35l 8 aadins Al cullY) e 6'“\ (e
'L)"‘S}—‘ (,u SNy d)a.\.d\ .L\.u}l\} d.als.m” @\AJ‘ )\AA.!Y\ CJ)_AJ
o Ay gl A e Sl JuDlall il iill 23 sal) 120 Gukaty JiSis
L5l A Laa S G sl aal e sainy
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Q-statistics Jsa) -

Ll asa s Bl V) JIEY Q-statistics  JLia) g sl
gl L pemanad i 31 AL bold) Uy b 5 (33 il 5
Q-statistics e & (2) ¢ (1) Asxa e O Sips el 3,0
Gualig (1-1) Jsvas mail) J poanal 118,73 g Aadlll g &y gusal)
16 dihidl die (1-2) Jsis Aualdll 3 ) Jpemnal 137,53 s
Joanal 26.29 s @bl 5 A gaal) dail) o ST a5 0l eanall
s s sl i) (i o s ¢ Aol 331 pemna s el
Jhial e sl Ly teall 4 glase (1A LY 3elae S O e
iy (4 S 2 Bl sl 13 Bl ) 3sa  ae Q-statistics
ALl 5,30 Jgemmas ¢ (2-1) Dt goail)  gumanal i 1) AL
Mo Jaai (Q) il S L Js¥) Gl e clliy ¢ (2-2) s
Ssagade i sl o panall Ay sine pe Adlid el Gl
el cla o el die e 3 Bl ) Sl 315 Lol
Unit Root Tests 33a gl jda <l a2

L Eua e 31 S ) JudUdl s A
5 (ADF) Fuller Dickey (= JS3aall jia jlgal aladiuly
:(PP) Phillips-Perron
:(ADF) Dickey-Fuller Jia) *

3l Dickey-Fuller Jual) dagii (3) a8 Jgaall maa g
el aladind s (1-3) dosaall e S meadll J smnal 32s )
i () pre ) aaall (b JLials s alall slas¥ il
gl J sanal Ao M ALulidly )8l 3 g 5 e G sl (i Al
2 (2) L3 Al (ADF) sl dad of Cuac (ADF) sy
O 2 elday sy LN 3,80 aie HLEAY) o) ya) sale b o 4 sina
L Syas o (2-3) Jsad) slall oLai¥l 5 i) ¢ 3al) a3t
Ty p-value 4o u‘ [GINEN )\a_..uu ?L’J\ & siwall 2ie alaludly
pe i Al of peathy Laae %91 (5 sive ey sina s %5 (e JI
LS A3l dusdladl 8l il o g g Ml g adall (i 58 b))
saasll ,hal Dickey-Fuller Jbisl A (4) o8, Jsaall cpw
A5y pde (]-4) J}AA.“ =) c...au\ &A’A:\:LAL&J‘ b)AJ\ J}.AAA.AJ
A e Ll sial s 4palidl 5,000 J seanal dia 5l Al didly ) i)
Lisine e (@) Sl dad s (ADF) L) dad of G saa gl
JLERY oyl aalely ge alall olai¥ culil) o Sall aladiad (5 g cll3 o
il o Sl alasiul G sy slal 5% a5a s (505 J5Y) GLA e

eadl) S ganal 323 g1 iad (ADF) chkey-FullerJLuA‘ 3 dssd

sladl gy adald gy AN 5 AL (ADF) LSS, 2-3 Jgaall

oladi) 0949 abld () 9 (ADF) Jid) L1-3 Jgandl

Null Hypothesis: D(WH,2) has a unit root
Lag Length: 2 (Fixed)

Null Hypothesis: W has a unit root
Lag Length: 0 (Fixed)

Prob.*  t-Statistic isti
0.0000 -7.986452 Augmented Dickey-Fuller test statistic grgog)g; E_zt(;l;gs;lg A . .
2639210 1% level Test critical values: O . ugmented Dickey-Fuller test statistic
-1.951687 5% level -2.630762 1% level Test critical values:
-1.610579 10% level -1.950394 5% level
*MacKinnon (1996) one-sided p-values. -1.611202 10% level
Augmented Dickey—Fulle'r Test Equation *MacKinnon (1996) one-sided p-values.
]I\D/%t’}e]ggerfe;ﬁnsﬁi;g(WHﬁ ) Augmented Dickey-Fuller Test Equation
Sample (adjusted): 1985 2016 Dependent Variable: D(W)
Included observations: 32 after adjustments Method: Least Squares
Prob.  t-Statistic Std. Error CoefficientVariable Sample (adjusted): 1981 2016
0.0000 -7.9864520.484667-3.870766 D(WH(-1),2) Included observations: 36 after adjustments
0.0001 4.4910480.350697 1.574996 D(WH(-1),3) Prob.  t-Statistic Std. Error CoefficientVariable
0.0060 2.9673840.1629570.483556 D(WH(-2),3)  0.2353 1207516 0.0403300.048700 W(-1)
0.750000Mean dependent var 0.908623 R-squared 12.13889Mean dependent var  -0.031466 R-squared

146.6393S.D. dependent var  0.902321
10.57682 Akaike info criterion45.83007

10.71423 Schwarz criterion ~ 60911.47
10.62237Hannan-Quinn criter.-166.2291

2.455462

Adjusted R-squared
S.E. of regression

Sum squared resid
Log likelihood

Durbin-Watson stat

45.12342S.D. dependent var-0.031466 Adjusted R-squared
10.51505 Akaike info criterion45.82785 S.E. of regression
10.55903 Schwarz criterion ~ 73506.72 Sum squared resid
10.53040Hannan-Quinn criter.-188.2708 Log likelihood
2.935639 Durbin-Watson stat
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43ald) 5_M) J gaaal 333 gl 31 (ADF) Dickey-Fuller i) 4 Jgsal)

oLl gy 28 (94 BN (3,8 (ADF) JL5a1.2-4 Jgaall

oladl ¢y gy a8 (9 (ADF) JLSa1 1-4 Jgaadl

Null Hypothesis: D(CO) has a unit root
Lag Length: 0 (Fixed)

Prob.* t-Statistic

Augmented  Dickey-Fuller  test
0.0000 -5.662366  statistic
-2.632688 1% level  Test critical values:
-1.950687 5% level
-1.611059 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CO,2)
Method: Least Squares
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Prob. t-Statistic  Std. Error CoefficientVariable
0.0000 -5.662366  0.171544-0.971344 D(CO(-1))
-0.057143 Mean dependent var  0.485333 R-squared
29.12038  S.D. dependent var  0.485333 Adjusted R-squared
8.944674  Akaike info criterion 20.89105 S.E. of regression
8.989112  Schwarz criterion 14838.82 Sum squared resid
8.960014  Hannan-Quinn criter. -155.5318 Log likelihood

1.996266 Durbin-Watson stat

Null Hypothesis: Y has a unit root
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

Prob.*  t-Statistic
0.9886  2.039967 Augmented Dickey-Fuller test statistic
-2.630762 1% level  Test critical values:
-1.950394 5% level
-1.611202 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y)
Method: Least Squares
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Prob. t-Statistic  Std. Error CoefficientVariable
0.0490  2.039967 0.021730 0.044327 Y(-1)
7.694444 Mean dependent var  -0.043306 R-squared
19.07552 S.D. dependent var -0.043306 Adjusted R-squared
8.804468 Akaike info criterion 19.48418 S.E. of regression
8.848454 Schwarz criterion 13287.17 Sum squared resid
8.819820 Hannan-Quinn criter. -157.4804 Log likelihood

2.268226 Durbin-Watson stat

) J ganal 3aa gli 32l (PP) Phillips-Perron JWEi) g, 5 Jgaal)

Jg¥ (3l g Adlatia g adally Bas gl 3ad (PP) Ja):(2-5) Jgsad

sl g ciibaia 4 g adall San gl Jiad (PP) s :(1-5) dsad

Null Hypothesis: D(WH) has a unit root

Null Hypothesis: W has a unit root

Prob.*  Adj. t-Stat N .
00000 -9.688753 Phillips-Perron test statistic Prob* - Adj. t-Stat »
Test critical0-5094  -2.135541  Phillips-Perron test statistic
-3.632900 1%]level  values: -4.234972 1%]level  Test critical values:
-2.948404 5% level -3.540328 5% level
2612874 10% level -3.202445 10% level
*MacKinnon (1996) one-sided p-values. *Maglﬁnnon (1996) one-sided p—yalues. )
Prob. t-Statistic ~ Std. Error ~ Coefficient Variable Prob.  tStatistic  Std. Error  Coefficient Variable
00000 9286270 0.155916 -1.447882 D(WH(-1)) 00262 -2.328568 0.130852 -0.304699  W(-1)
02214 -1.246507 1641460 -2046092 C
00204 2436722 7249648 17.66537 C 0.0141 2.592463 1.580803 4.098174 @TREND("1980")

daalal) 33 J guanal 3aa gl 321 (PP) Phillips-Perron JLEa) gl 6 Jgaall

2-6 Joaall, JEAN(PP) clikiia 35 olad) ¢yoas g adild (g2 Baa gl
Jda¥t aAlly

1-6 32, JLES) (PP)sladl s cililadia 4 g gy angll ol

Null Hypothesis: D(WH) has a unit root

Null Hypothesis: W has a unit root

Prob.*  Adj. t-Stat
0.0000 -5.749934 Phillips-Perron test statistic
Test critical

-2.632688 1% level  values:
-1.950687 5% level
-1.611059 10% level

Prob. t-Statistic  Std. Error Coefficient Variable

0.0000 -5.662366 0.171544 -0.971344 D(CO(-1))

Prob.*  Adj. t-Stat
-4.234972 1% level Test critical values:
-3.540328 5% level
-3.202445 10% level
*MacKinnon (1996) one-sided p-values.
Prob.  t-Statistic Std. Error Coefficient Variable
0.0882 -1.757111 0.082952 -0.145756 Y(-1)
0.5654 -0.580733 7.062405 -4.101375 C
0.0478 2.055971 0.754013 1.550230 @TREND("1980")

a8l aae ma g5 A8 el e giall (e 45 ) s
(o G At 8l sall (b g=1 il 136 ¢ saalial Bl sl Lgadas
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Y Joaeill JIE 11 23 5ei€ 325 i el 23 sl 130 5 ¢ i 3l
o yaill La st o3 il g ilail (and Als e @lld ey 5 3
Ll Caa gl Al SISV 235l e
ool 5l o) a5 A SV 23 gaill aladinl o Cum
Ladll il jo g sane A e 3l (g Al ialiall 25
M) s sl 8 Jead¥) 23 seiResidual Sum Square (RSS)
LAl Cilay o & gana Jil 4l

: & jadiall Jaa giall g JalSiall I jlaady) g3 gal

Autoregressive-Integrated-Moving Average Model

ARIMA (p,d,q)

Db Gl pata EB e Alidly ARIMA gl cialyy

Ul s iy s A HlasiV) Glie dg )y maa s P
5 Liayl ey 7t () jasiall Gl p=] clS 13 ¢ Zt-] ikt
28 I JlasiVI Gelie g o 6 (Zt-1) aaly 5l eyl
‘ L0l g aaly 5l i (5 sl

Leleny (5315 Aboa) ALubdl 3 aaiiusall galall 3 il iy i
Jiters 0958 0 i ALl ) o) ol AT ety 03
Gl sy 285 3 sall ) i) L Gaay 13a 5 30 31 52
Gl A ) ol Ll Al b d=2 &l Caﬂ“ sh d=1 dsY
ol g aals ) e g gl 8
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58 ARIMA Laisl e (1 2 1) gdsmadll o aas) 2
2 2) zisaill g s o i) Jpana YL il Juady)
zasadll (o 5 Al 5 3 Jpeane Sy sl Ja i) s (2
O < yaiall Jass siall s AR(1) 35,0 e (S lasi¥ ety J5Y)
DL ill JRY) 23 sl g5 D(2) S Gl MA(T) &)
el Jpand dge ) 3all

ARQPEN o A jlasiV) ety S £ 5aill 0
545 D(2) A G5 MA(2) 38 (e & aiall Jas siall
Azl 5,3 Jgemndd Ao el Sl ssill JieY) #3 el
Eisalll Ladla (ha (adal)

S s Ay d Al Jad el e Al pall sda 2
o3 2 2 asall 58 e mnt o Ll Jlo 4l S| 3iSia
i) La) a3y Ayl o3l Uiy g ¢ 5 paiall dilabes 5 4dua 5
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uaadl dle saae Box and Jenkins (1976) z 38 a8,
e g saill daidle (s20 jlial
(VALY o g i (385 3 gaill B yall allaall) ) i) Jidas -
(USs Y Jlial) (Sl Jilasi—
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(B sl JoE sl -

el Jganal zigaill B g Jail Box & Pierce Jus oaSs JWSA1 4 7 Jgia

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 11.8 133 * *
DF 9 21 * ok

P-Value 0222 0.897 * *

1Bl ol Pl sl -

I Ll ¥y (SIM Ll Y (4¢3) o8 IS e G
L) sf elimnd) Gl Jalail  dasi L) prail) J gomnal 81 sall 5 5ol
Altiase 53y jie je

I Il Y5 (I Ll Y1 (665) B IS (e s LS
elall dacall halal ot Ll Asalil) 5,31 J goanal 81 5all 55000
) s 53k e e Ll

Cla b X2 i a5 Lilas) iy Q7 JLESY) slias)

X2 ded (e ST pusadl) 3 paill Q A ilS 13 (n-p-q) Laos
s o el ol QO eaall (o yall (b 55 Ll 40 anl)
I8 ¢ 7) pd (Hsaall (re O Crne grumaa (uSall 5 Ainy 400 e
Lo e J Analitl) 550 5 al) ) gaanad g semall 23 50l Q e
P-axd o adl LS| el (m pdll s Lils Gl 3 ganll X2

Ol panall (S oy =Y HLBAY Gy prall ClelaiY) arealValue

Al pdie lad¥l ol cesall (i ) Jsd S Lay 0,010 Wils S
c_i\_x\:\.\” MA_\A.‘.LJ C)JSAM CJ}A_\” 33 g L;‘ ):tu:‘. ‘.JAJ‘

aldl) 5 M) J guanal 3 gadl) 1 53 Jilail Box & Pierce Jus oS s JLS3) s 8 Jgda

h Modified Box-
Pierce  (Ljung-
* -1.2 .
Q" =nn+ 2)2(“ — k)7 Box) Chi-Square
= statistic
=1
Lag
12 24 36 48
Chi-Square 114 150 * *
DF 19 * *
P- Value A21 0725 %
ACF of Residuals for wheat
PACF of Residuals for wheat (with 5% significance limits for the autocorrelations)
(with 5% significance limits for the partial autocorrelations)
= o)
s 06 0-67 [
Booad ] 047 — e
£ oo I 5 029 | I
8 o. 1 £ oo - .
2 0a] | I I 8 0.2 | |
R e Qo T —— [
£ 0.6 -0.6
-0.84 -0.84
104 1.0
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
Lag Lag

okl J guanal 81 gall 3 5adl 1A Tl Y1 9 1A B Y14 (S

el Jpanal B gll SN Jals Y |3 Je
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PACF of Residuals for corn
(with 5% significance limits for the partial autocorrelations)
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1 2 3 4 5 6 7 8 9
Lag

Aaald) 34 Jpanal B gall ) 31N Jalsi W) g S0 Bl Y L6 JSd

ouall Jlaiayl-

C_&\L‘;}mu:xg\)é\)m\du;\ds‘suiﬁ,nwc_@
I8 Ol LaS ¢ Ll La 538 55580 Ledl (10¢9) JS5 Apalili 5,005
ol LAY @il e ot L aieall aall g5 38k jLasy)
Tisai bz yiall 23 paill O ey Laad Lilian) 23 gaill 58 A8
sl asaaiud oSa Mg ¢ alie

Histogram of the Residuals
(response is corn )

16

14

Frequency

-40 20 0 20 40
Residual

Apall 530 J gl B sall il 0 8 S

NormalProbability Plotof the Residuals
(response is corn)

percent

Ll 53 J guanal 1 gl LA Jlaal JS5 10 JS&

) Jpuaaal e ) 5all el il ) 73 gadll
Al el Ladaia 3 gail alleal Adbidal) o) 10093

S SRl ol AN S daE  Jlaay)
AR(1) 0.4948- 0.1604 3.09- 0.004
MA(1) 0.9781 0.1541 6.35 0,000

Constant  0.9684 0.4834 2.00 0.054

ULl Jolas il £ ol

ACF of Residuals for corn
(with 5% significance limits for the autocorrelations)

— LR
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il JSa el Juaia¥) 1l o) Gang i ASY 1385, Ly
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Histogram of the Residuals
(response is wheat)
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NormalProbability Plotof the Residuals
(response is wheat)
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337 0= (2022 — 2017) 3l 5 -3 JOA 23 3 g Apalii )
aall 7 51,3 LS 2022 ale al/Asia 404 LN 2017 ple /4
2022 ale @ i/azia 32352017 obe wal/azia 302 Gx ()

2022 ple 4xia 484 ) 2017 ple @ f/Asia 371 On oal 2a g
(2 2 2) glgad phaiindy alal) 33 (Jpuanal A 3l Jlansll 53 11 g2
A5, ) ji/Aiall (2022-2017) Akl 5 80 ARTMA

%95
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Time Series Plot for corn
(with forecasts and their 95% confidence limits)
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Time Series Plot for wheat
(with forecasts and their 95% confidence lim ts)
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Using the Dynamic Time Series Models for Forecasting the Prices of Field Crops

Sanaa J. Jaber
Assistant Professor, Desert Research Center

ABSTRACT

The study focuses on the use of predictive method in time series analysis and the use of some statistical
models. By mainstreaming these models, planners can have the data needed to formulate price policies for
agricultural products .To achieve the research objectives, the study adopted some standard methods to reach the best
mobile statistical models for prediction. The models of predictive equations for self-regression models - the moving
medium, the model used in the study - have been described. This was done in four stages, which were in the
characterization stage, which included stability tests, determination of the length of the delay period, the estimation
phase, the diagnostic stage, and finally the prediction stageln the study of farm prices for the wheat crop for the time
series (1980-2016), using the ARIMA model, the best model of ARIMA (1 2 1) was the lowest given total of Least
squares which means that the difference between actual and estimated data is minimal , In the study of farm prices
for the maize crop time series (1980-2016), using the ARIMA model, the best model was ARIMA (2 2 2) where the
lowest Values of Least squares was given where the difference between actual and estimated data was minimal
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