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AY) o il Jalsall S alas 2o o) i ddde g o vy 0) g0, 00 JLIAYI A gina (5 glus

bl =3 i) Gl el () puila sa LA il (6-3)d sas

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob. =

Mone * 0200902 4473146 2979707 0.0005
Atmost1® 0625788 18.95812 15.49471 0.0144
At most 2 0.182865 3231209 3.841465 0.0722

Trace test indicates 2 cointegrating eqnis) at the 0.05 laevel
* denotes rejection of the hypothesis atthe 0.05 level
**MackKinnan-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob.**

Mone * 0800902 2582334 2113162 0.0101
Atmost1® 0625788 1572691 14 26460 0.0292
At most 2 0182865 3.231209 3.841465 0.0722

Max-eigenvalue test indicates 2 cointegrating egnis) at the 0.05 level
= denotes rejection ofthe hypothesis atthe 0.05 level
=MackKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: CHLMY)

Method: Least Squares (Gauss-Mewton / Marquardt steps)

Date: 100322 Time: 23.58

Sample (adjusted): 2006 2021

Included observations: 16 after adjustments

DILMY) = COT LNY(-1) - 0.00548358141717*K2(-1) - 595198562557 ) +
CL2Y XKA-1)- 81.8225188183*XK2(-1) + 4821 54867524 ) + C(3)
*DILMNY(-1)) + CEyFDE-1)) + COEFDO2-1)) + Ci6)

Coefficient Std. Error t-Statistic Prob.

C(1) -0.800145 0.254356 -3.145770 0.0104
C(2) 7.84E-05 3.53E-05 2220664 0.0506
C(3) 0.052933 0224428 0235857 0.8183
Ci4) -3.6BE-05 3.33E-05 -1.103717 0.2956
C(5) 0.000872 0.0013247 0647568 0.5318
C(6) 0.073538 0.037765 2087566 0.0634

R-squared 0663386 Mean dependentwar 0.065091
Adjusted R-squared 0495073 S.0D. dependentwvar 0.183181
S.E. of regression 0130165 Akaike info criterion -0.960036
Sum squared resid 0.169428 Schwarz criterion -0.670316
Laog likelinood 1368029 Hannan-Cuinn criter. -0.845200
F-statistic 3.941516 Durbin-Watson stat 2073942
Prob(F-statistic) 0.030988
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Series: Residuals
Sample 2006 2021

Dbservations. 16

M z=an -4.03e-17
M edian -0.021764
Macimum 0224396

Minimum -0.230327
Stad. D, 0.106273
Shmmess -0.003240
. . . Kurtosis 3322256
[ Jarque-Rera 0063260
0.2 0.1 0.0 0.1 0.2

Probability 0965963
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(0.555) LM i) dad cualy 3 )l cpy SIA Ll Y1 Jis) e (8-3)dsaad Ll
Ll aa Y g 0 © LA aaaall iy sinall (5 e (3a S| 585 0758 i sine (5 siae

el G S

S8 sall 1A Tl 51 las) il (8-3)d sas

Breusch-Godfrey Serial Carrelation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.143668 Prob. F(2,8)
Obs*R-squared 0.554746 Prob. Chi-Square(2)

s Sl ol Breusch-Pagan-Godfrey JWial ol (9-3)d sl ik oo seds Lasd
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Heteroskedasticity Test: Breusch-Fagan-Godfrey
MHull hypothesis: Homoskedasticity

F-statistic 0552143 Prob. F(5,9)
CObs*R-squared 4 304909 Prob. Chi-Square(G)
Scaled explained 55 1. 952558 Prob. Chi-Square(g)
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[210-240] F7
[180-210] F6
[90-120 F3
[60-90] F2
[30-60] F1
[90-120] F3
[30-60] F1
[60-90] F2
[120-150] F4
[90-120] F3
[60-90] F2
[90-120] F3
[60-90] F2
[90-120] F3
[90-120] F3
[90-120] F3
[60-90] F2
[90-120] F3
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216.8  [210-240]

187.6 = [180-210]

1149  [90-120 F3—F2,F1,F3

77.1 (60-90] F2—>F1,F4,F3

50.9 [30-60] F1—>F3,F2
[90-120] F3—F1,F2,F3
[30-60] F1->F2,F3
(60-90] F2—>F1,F4,F3
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[90-120] F3—F2,F1,F3
[60-90] F2—>F1,F4,F3
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[60-90] F2—>F1,F4,F3
[90-120] F3—F2,F1,F3
[90-120] F3—>F2,F1,F3
[90-120] F3—F2,F1,F3
[60-90] F2—F1,F4,F3

[90-120] F3—F2,F1,F3
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value

Mone * 0759875 37.60229 28.79707
At most 1 0.495838 1477674 15.49471
At most 2 0207624 3723510 3.841465

Trace test indicates 1 cointegrating eqnis) at the 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value

Mone * 0.759875 22.82555 21.13162
At most 1 0.495838 11.05323 14. 26460
At most 2 0207624 3723510 3.841465

Max-eigenvalue test indicates 1 cointegrating egn(s) at the 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: D(LMNY)

Method: Least Squares (Gauss-MNewton / Marquardt steps)

Date: 11/0122 Time: 02:36

Sample (adjusted); 2006 2021

Included observations: 16 after adjustments

DiLMY) = COTFC LNY(-1) - 0.000164922667055*K1(-1) - 0.0240207912258
*HF(-1)- 388848171779 ) + CL2PDILMNY{-1)) + CAFDOC-1)) + C(4)
*DXF(-1)) + C(5)

Coefficient Std. Erraor t-Statistic Praob.

C(1) -0.224365 0.099583  -2.253059 0.0456
C(2) -0.046867 0243421  -0.192533 0.8508
C(3) -2.57E-05 413E-05  -0.623893 05454
C(4) -0.002048 0.001602 1278146 02275
C(5) 0.062673 0.045044 1.391367 01916

R-squared 0454396 Mean dependentvar 0.065091
Adjusted R-squared 0255995 5.0 dependentvar 0.183181
S.E. of regression 0.158004 Akaike info criterion -0.602082
Sum squared resid 0274619 Schwarz criterion -0.360643
Log likelihood 9 816655 Hannan-Cuinn criter. -0.588718
F-statistic 2290239 Durbin-\Watson stat 2121165
Prob(F-statistic) 0124966
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Series: Residuals
Sample 2006 2021
Observations 16

Mean -7.81e-18
Median 002968
Maximum 0.257454
Pinimum -0. 267715
Std. Dew. 0.135307
Skewness -0.021427)
Kurtosis 2779074

Jarque-Bera 0.033763
Probability 0983260

(Guaall) (B sall ormdall &yl sl (T-V) I
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Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.102814 Prob. F(2,9)
Obs*R-squared 0.357394 Prob. Chi-3quare(2)
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Heteroskedasticity Test: Breusch-Pagan-Godifrey
Hull hypothesis: Homoskedasticity

F-statistic 0828536 Prob. F(§,9)
Obs*R-squared 56930968 Prob. Chi-Square(i)
Scaled explained 55 2393636 Prob. Chi-Square()
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Abstract




Given the strategic importance of the wheat crop and the wide geographical area for
its cultivation in Iraq, it was necessary to shed light on the most important variables
affecting its prices. Given the importance of the amounts of rain falling during the
wheat planting season, the idea of studying the effect of the amounts of rain falling on
the quantities produced from the wheat crop and their impact on the price of the crop
emerged. After conducting the co-integration tests between the time series of the study
variables, it was found that there is a long-term cointegration relationship, and because

the Errore Vectore Correction Model (VECM) is one of the models suitable for this

type of relationship, this vector has been estimated using a time series for the period

(2004- 2020). And since the variable amount of rain falling in Irag annually during the
mentioned time period is an exogenous variable and its data is characterized by
Inaccuracy, since the amount of rain varies from one geographical area to another and
cannot be counted, it was necessary to use the method of fuzzy inference to remove the
uncertainties associated with the amount of rain data, considering that the process of
their registration is subject to many variables. The study concluded that the results of
estimating the error correction vector VECM after processing the data of the rain
variable with fog are the best compared to the results of the estimate before fogging.

This shows the importance and efficiency of applying fuzzy set theory.




Republic of Iraq

Ministry of higher Education and Scientific
Research

University of Karbala

Faculty of Administration and Economics
Department of statistics

Estimation of the error vector correction
model (VECM) defined by a fuzzy exogenous
variable

A Thesis Submitted to
Council of The Administration and Economics Faculty/
Karbala University as Partial fulfillment of the
Requirements for the Degree of Master of Science in
Statistics
Presented by researcher

Mohammed Basheer Mohammed

Supervised By

Prof. Dr. Abdul-Hussein Hassan Al-Taie Dr.Namariq Qasim Hussein

aYovy A Ve¢o

Holy Karbala




