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Using the Gray (1,1) GM Prediction Model with a Practical
Application

Assistant Lect. :Duaa Basheer Abbas
College of Education for Human Sciences / Department of Educational and Psychological Sciences

University of Basrah

Abstract :
Studies and research continued using gray systems models to predict various phenomena. In recent
years, these models have been distinguished by the accuracy of their predictions, and the GM (1,1) model

can be used to predict and analyze the phenomenon studied in the long term.

This research addressed the gray prediction model GM(1,1) to forecast the quantity of tomato crop in
Basra Governorate. The aim of the research was to reduce the uncertainty related to the quantities
produced from the crop for the year 2024, and subsequently to enable forecasting for the coming years. In
order to achieve the research objective, the results were discussed in the practical aspect of the study,
where the MATLAB 2020 program was used to analyze the data.

The data from the practical side, after the researcher visited the Directorate of Agriculture / Plant
Production Department / Basra Governorate to provide data for the period from (1995-2023), revealed
that one of the most important findings of the research is that the predicted production quantities of

tomato for the year 2024 reached (259,360) tons.

Keywords: prediction, gray system theory, GM(1,1) model

management.
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0.012 0.012
XV (4) = <387699 _ 36907?)12204) -0012(3) % = 1463561.728
X0 (5) = <387699 36907?)12204) -0012(8) % = 1813661.392
XM (6) = (387699 3690731 2204) e~0.012(5) % =2159584.967
XD (7) = (387699 36907312204) e-0.012(6) 369(:3# = 2501382.266
x(g) = (387699 - 3690731 2204) e 0:012(7) % = 2839102.509
XV (9) = <387699 36907312204> -0012(®) % = 3172794.328
XM (10) = (387699 36907312204) e—0012(9) 369(;7(6)# = 3502505.775
xVa1) = (387699 36907312204) e~0.012(10) 369(;72# = 3828284.923
XD (12) = <3 67660 36907312204) £-0012(11) % — 4150176.903
x®(13) = (387699 - 36907_3#) e 0012012) 4 % = 4468229.85

XM (14) = 4782489.543 ,XV(15) = 5092999.517 , X (16) = 5399806.205
XM (17) =5702953.215 , X1 (18) = 6002484.2 , XV (19) = 6298442.293

XM (20) = 6590870.114, XV (21) = 6879809.771 , XV (22) = 7165302.873
XM (23) = 7447390.532 , XV (24) = 7726113.368 ,X1V(25) =8001511.518
XM (26) = 8273624.64 ,XV(27) =8542491.918 , X1 (28) = 8808152.07

XM (29) = 9070643.352 ,XV(30) = 9330003.562
(5)5 ki)l
(8) (3 Alslan asas I35 ¢y oy 1, ST AN wilatl) lac e I3 i (@) il il b coans
:é}!\sj
X©1) =X®(1) = 387699

X®12) =XM2) - XM (1) = 750631.8637 — 387699 = 362932.864

X®3)=XM3) - XD (2) =1109235.56 — 750631.8637 = 358603.696
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X©(4) = XMW (4) — XV (3) = 1463561.728 — 1109235.56 = 354326.168
XO(5) = XV (5) — XM (4) = 1813661.392 — 1463561.728 = 350099.664
X©(6) = XV (6) — XV (5) = 2159584.967 — 1813661.392 = 345923.575
XO©7) = XM (7) — XM (6) = 2501382.266 — 2159584.967 = 341797.299
X©(8) = XM (8) — XM (7) = 2839102.509 — 2501382.266 = 337720.243
X©(9) = XM (9) — XV(8) = 3172794.328 — 2839102.509 = 333691.819
X©(10) = X1 (10) — XP(9) = 3502505.775 — 3172794.328 = 329711.447
X©®11) = XV (11) - XV (10) = 3828284.923 — 3502505.775 = 325779.148
X®(12) = XM (12) - X®(11) = 4150176.903 — 3828284.923 = 321891.98
X©13) = XV (13) - XD (12) = 4468229.85 — 4150176.903 = 318052.947

X©®(14) = 314259.693 ,X@(15) = 310509.974, X (16) = 306806.688

X©®(17) =303147.01 ,X©(18) = 299530.985,X®(19) = 295958.093

X©®(20) = 292427.821 ,X®(21) = 288939.771,X©(22) = 285493.102

X©®(23) = 282087.659 ,X®(24) = 278722.836,X(25) = 275398.15

X©®(26) = 272113.112 ,X®(27) = 268867.278 ,X®(28) = 265660.152

X©(29) = 262491.282 ,X®(30) = 259360.21

ol Lo g1 (259360.21) s 315 2024 plat 5 puadl § dblelall Jguame Ll 34l deud £ X (30) aes Jies
.ok (259360)

Bl i3 o (2) o3y Jomtaells (9) 8 Wslae ki Jlol A ol

[ 557
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igaill cilelang €0 315015(X D) apintt wuatlo(X @ )alaatt aludid! wbil (2) Joun

£ xX© x© i
0 387699 387699 1995
19200.136 362932.864 382133 1996
35673.304 358603.696 394277 1997
33312.832 354326.168 387639 1998
15382.336 350099.664 365482 1999
41730.425 345923.575 387654 2000
34800.701 341797.299 376598 2001
123023.757 337720.243 460744 2002
-152840.819 333691.819 180851 2003
-93540.447 329711.447 236171 2004
-27025.148 325779.148 298754 2005
-54359.98 321891.98 267532 2006
-29393.947 318052.947 288659 2007
-26620.693 314259.693 287639 2008
-51766.974 310509.974 258743 2009
58691.312 306806.688 365498 2010
-2912.01 303147.01 300235 2011
19234.015 299530.985 318765 2012
-10521.093 295958.093 285437 2013
-16988.821 292427.821 275439 2014
-32194.771 288939.771 256745 2015
51147.898 285493.102 336641 2016
54442.341 282087.659 336530 2017
56298.164 278722.836 335021 2018
61066.85 275398.15 336465 2019
-59555.112 272113.112 212558 2020
-68302.278 268867.278 200565 2021
-14880.152 265660.152 250780 2022
59130.718 262491.282 321622 2023
a=0.012 b=369767.204 zo5aidl cilalas
&b (259360) 2024 §.iall Aoy

matlab2020 galiy milud sliiul doldl slue! /juall

i Aol gyiall cilasyll A ylay compieinl Alg gslepdl z3geill Slalas dagd of (2) by Jgir oo Lasdl
\_u,m 2024 plat Jgiazmlly 3l 05 LeS.(a=0.012) coylid| dasds (b=369767.204 ) Jou| Aalas daud ciily
Al & i) il p Alsadaal] 2l io¥l @il (o Gpeill S IS (e §lol B sl 35,00l (259360)
Ll
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Conclusions &l Lk

OSIg, aluliald Alio¥) @il pn Juiadl g Lalomasl ST 2 ypuds milis iy GM(1,1) glayl 7 39idl Becdas ilis yelas
& byl leal Jsiame 2eeSy 5l e 45508 GM(1,1) zisasl cadl Ado¥ 0udll (o dais §loedl oud
Sl zigadl Badas (e Lple Jgrandl @3 @I lidl e ludiw 5,2024 ale § (b (259360) 5uisg 8 el dladlas
Agle e Mind Lglolg Byl pdl Azmys (oo (udlall §paiiad | SLAAT (0 B8 ol Aol pyloddl sl G gala !
Jedladd adarall Slgdidl 3 darusg b 3505 GMzigail way LSy . mldl Jgaxll e 5w I 5L
Ayl
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