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Abstract:

This study dealt with an analytical and econometric study of the grain production function
in Algeria using a multiple regression model (OLS) based on annual time series data for the
period 1990-2022, where the study considered that grain production is a function of the following
variables: cultivated area, amount of fertilizer consumption, amount of rainfall: To do this, we
used the Cobb-Douglas function to estimate the parameters of the model, the results of the study
showed that there is a direct relationship between the amount of production and both the
cultivated area and the amount of rainfall, and an inverse relationship between the amount of
production and the amount of fertilizer consumption. The explanatory power of the model

reached 86%.

Keywords: Cereal production function, multiple regression model (OLS).
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Breusch-Godfrey Serial Corrslation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 4129422 Prob. F(2,27) 0.0272
Obs*R-squared 7.729744  Prob. Chi-Square(2) 0.0210
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Ppependent Variable: LNQT
flethod: ARMA Maximum Likelihocod (OPG - BHHH)
pate: 06/08/24 Time: 23:47
ample: 1990 2022
pcluded observations: 33
fonvergence achieved after 13 iterations
foefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
LNS 1.2024911 0.0s4138 12.77292 0.0000
LNC -0.240873 0.091287 -2.638653 0.0136
LNP 0.484505 0.305606 1.585391 0.1245
C -4.283823 1.661328 -2.578554 0.0157
AR(1) 0.836840 0.164070 5.100522 0.0000
SIGMASQ 0.037107 0.008540 3.889548 0.0006
R-squared 0.864804 Mean dependent var 14.90294
djusted R-squared 0.839768 S.D. dependent var 0.532023
.E. of regression 0.212964 Akaike info criterion -0.055909°
um squared resid 1.224546 Schwarz criterion 0.216183
og likelihood 6.922506 Hannan-Quinn criter. 0.035641
-statistic 34.54203 Durbin-Watson stat 2.208951
rob(F-statistic) 0.000000
pverted AR Roots .84
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InQ, = —4.28381.2024 + LnS; — 0.2408LnC; + 0.4845LnP;
+ 0.83684AR(1)
(8.6176) (0.7596) (0.3101) (=2.3117) (5.100)
DW = 2.2089 . R? = 0.8648 . RZ = 0.8397 .
F — statistic = 34.5420 N = 33
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Date: 06/09/24 Time: 02:19

Sample: 1990 2022
Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
[ N 1 -0.1.. -0.1... 1.013...
[ O 2 -0.0.. -0.1... 1.277... 0.25...
[ O 3 0.00.. -0.0... 1.277... 0.52...
[ ol 4 -0.0.. -0.0... 1.309... 0.72...
[ N 5 0.05... 0.04... 1.436... 0.83...
I I 6 0.01... 0.02... 1.445... 0.91...
I I 7 -0.0... 0.00... 1.448... 0.96...
I I 8 -0.0.. 0.00... 1.448... 0.98...
C C 9 0.25... 0.27... 4.689... 0.79...
g I 10 -0.0... 0.02... 5.008... 0.83...
. | 11 -0.1.. -0.1... 6.818... 0.74...
[ | I 12 0.05... -0.0... 6.956... 0.80...
C C 13 0.27... 0.30... 11.21... 0.51...
colo N 14 -0.0... 0.03... 11.30... 0.58...
[ N 15 -0.1... -0.1... 12.42... 0.57...
[ = 16 -0.0... -0.1... 12.86... 0.61...

*Probabilities may not be valid for this equation specification.
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Variance Inflation Factors
Date: 06/09/24 Time: 01:48
Sample: 1990 2022
Included observations: 33

Coefficient Uncentered Centered

Variable Variance VIF VIF
LNS 0.008882 83.76757 1.108122
LNC 0.008333 3.507671 1.614008
LNP 0.093395 83.83927 2.019354

C 2.760010 115.1962 NA
AR(1) 0.026919 2.127608 1.320699
SIGMASQ S.10E-05 1.577458 1.458043

eviews 13 zaby e slaxeVl 2l slael o : pdual
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Series: Residuals

Sample 1990 2022
Observations 33
Mean 0.021540
Median 0.022608
Maximum 0.583821
Minimum -0.310878
Std. Dev. 0.194393
Skewness 0.573870
.. . Kurtosis 3.657463
0 - - Jarque-Bera  2.405649
-04 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6

Probability 0.300345

w b U1 O N

N

[any

eviews 13 zaby e slaze¥l 2l slael ooyl
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.698735 Prob. F(3,29) 0.5604
Obs*R-squared 2.224541 Prob. Chi-Square(3) 0.5271
Scaled explained SS 2.153833 Prob. Chi-Square(3) 0.5411
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il

: (Ramsy test)JI JSadl db o z350d1 49wyl .6
pdall Bz Jod I3 e 3l (3 pusnndl L Sl 2 ) e (Ramsy Reeset) Les|
1 W Jaadkt (3 EVIEWS il sy Lo g (m3sedl (3 pasaand) Q1 (ISCa)) sy 2l

: (Ramsy test) W JSa) &b o z350d) oo jlast ((10-2) 43y Jgus

lamsey RESET Test

quation: UNTITLED

Jmitted Variables: Squares of fitted values
ipecification: LNQT LNS LNC LNP C AR(1)

Value df Probability
-statistic 1.414772 26 0.1690
-statistic 2.001580 (1, 28) 0.1690
ikelihood ratio 3.598255 1 0.0578

eviews 13 zaby e slaze¥l aJlall slael oyl
Uiy (%03) oo ST LlS ils (Ramsey test) jlasy adlaV1 il oF LS5 Joad! IS

IS amb e Jgede 3gedl OF (o (HLO) 2800 20,4 |3
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Chow Breakpoint Test: 2008
Null Hypothesis: No breaks at specified breakpoints

Equation Sample: 1990 2022

F-statistic 1.814335 Prob. F(6,21) 0.1256
Log likelihood ratio 15.60245 Prob. Chi-Square(6) 0.0161
Wald Statistic 13.05795 Prob. Chi-Square(6) 0.0421
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years Pluit Surface Consummation
1990 93,99 2283080 1583711 17,93531987
1991 87,61 3285370 3679860 12,60330579
1992 90,88 3406350 3235702 12,80084634
1993 65,96 1908230 1424748 17,37687508
1994 86,58 1254090 948216 15,95559716
1995 83,76 2505150 2085319 6,171033382
1996 99,31 3561260 4783272 5,052519612
1997 94,2 1090200 852663 12,67973856
1998 70,55 3516540 2980310 14,09737632
1999 98,12 1841600 1980537 12,12042226
2000 60,79 1043060 925204 12,04646306
2001 68,06 2352500 2614954 13,88632467
2002 71,21 1800110 1918752 9,641579436
2003 107,72 2830290 4187809 6,001172755
2004 97,67 3880506 3942979 25,09515548
2005 73,31 2288731 3448695 7,429902809
2006 93,24 2596479 3926266 13,2626506
2007 90,24 2791315 3507265 14,96157451
2008 83,53 1442761 1507970 8,576712512
2009 93,89 3099523 5157051 14,27999466
2010 95,86 2774659 4109437 15,79578779
2011 97,61 2525056 4169545 15,76912823
2012 86,41 2976939 5025701 21,32818224
2013 89,82 2625331 4798933 22,45137536
2014 77,52 2444137 3378170 25,50405655
2015 80,02 2617770 3690081 23,53224963
2016 69,56 3299200 3363691 21,02860539
2017 78,31 3423643 3408833 20,8411217
2018 95,1 3029893 5944058 20,75805262
2019 78,64 3109525 5530990 20,67564338
2020 60,66 2826727 4323112 20,67564338
2021 61,96 1897939 2742241 20,67564338
2022 57,61 2849177 4611371 20,67564338
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Dependent Variable: LNQT

Method: Least Squares

Date: 06/11/24 Time: 23:04

Sample: 1990 2022

Included observations: 33

CéjaJ\ ﬁw :02 &d&\

“ariable Coefficient Std. Error t-Statistic Prob.

LNS 1.3350486 0.154820 8.617647 0.0000

LNC 0.093802 0.123482 0.759638 0.4536

LNP 0.096992 0.312775 0.310103 0.7587

C -5.421824 2.345311 -2.311772 0.0281

R-squared 0.749042 Mean dependent var 14.90294

Adjusted R-squared 0.723081 S.D. dependent var 0.532023

S.E. of regression 0.279967  Akaike info criterion 0.404924

Sum squared resid 2.273068 Schwarz criterion 0.586319

Log likelihood -2.681247 Hannan-Quinn criter. 0.465958

F-statistic 28.85241 Durbin-Watson stat 1.078530
Prob(F-statistic) 0.000000
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