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Abstract :

This study aims to estimate the function of agricultural production in Algeria during the
period 1991-2016, we used the latest statistical methods have been modern in time series of
estimation of the unrestricted regression error correction model (autoregressive Distribution
lag (ARDL), this technique is new in analysis the co-integration and error correction models
witch more accurate and efficient results , With the Using the statistical program (EVIEWS-
10). The Most Important Findings of this study is:

- The Bound Test Approach through F-statistic, that there is a co-integration between the
determinants of the function of agricultural production, by the value of its calculated F-
statistic, which is greater than the critical value at the significant level of 1%, 2.5% and 5%
And 10%;

- The results of the co-integration test indicate a long-term equilibrium relationship between
these variables;

-There is a significant and positive effect for both workers in the agricultural sector and the
total accumulation of fixed capital on value added in the agricultural sector;

-There is a significant and negative effect of agricultural land area on value added in the
agricultural sector.

Keywords: Agricultural Production Function, Agricultural Production, Determinants of
Agricultural Production, ARDL.
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va=awis;..gfcs..al{ "

Akl 35l I et Wslaoll el neslll dil e s S8 () Sl el vl S O ey
AU ol e el s (3 ) 230k Rl Sy cikes ) frog
Lnva = o, + o, Lnwis;; + o, Lngfc,; + a;Lnal,; +u,

0l
2016-1991 s wlsiw 0 pom g Slaalzld o3 lee 7
LI W ] e dns” ol gl Blall ded)) o)) tLNVA
bl Qe e ST o) pladll (3 Oslela)l ozles) LNWIS
LB @ Q] o S W W ) (ST L) ele) s LNGFC
c 2V Al a 2SR ) 2L Y1 A Lee 43led) 0 LNAL
Szl Lt U
R P PV RCHPEENT @L:J\ ) bzl SMualae 56 103000 (Ol el Ad) 2 Ay
CISTIS) Lo s e Y (M) ST 230 i (3 g gl L8 i) Jore Jusdldl gyl ] Aty —2-1
(Isabelle C, (Regressions Spurious) 9@\4)\.@\!\ alSin jsela) Lad oV ol 8t Wylu 5,00 L)
(R? 2y (6 F) Jlas) e s il (63 SN ) llaall s sy &~ (Catherine B, 2004)
i) (rall Sl Ml ai b 1) somll) OF (o ¢ ane 13 Lalias i odis Vg (el b s ax Y LS
Sl L) pie Wl (3 il @ls s OLS

OB (31 A B n M3y Al 230 ik 2l LSl (Stationarity) aliee) LYy
(DF) (R.Borbonais, M.Terraza, 2004) J5» Sed™ ¢ (unit root testy sus i Lol Cdly &l
—- L=y «(Augmented Dickey-Fuller testyc (ADF) xwsk Jss S5y (Dickey and Fuller :1979)
S L) Bk J3g Al 2 wlpraall Al LSl jatlass dxb ohlaYl sds s s (PPy0g
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UNIT ROOT TEST TABLE (PP)

At Level
LNVA LNWIS LNGFC LNAL
\With Constant t-Statistic -2.2197 0.2527 -0.3305 -2.0394
Prob. 0.2046 0.9705 0.9068 0.2693
n0 n0 n0 n0
\With Constant & Trend t-Statistic -2.0531 -1.7313 -1.3108 -2.3213
Prob. 0.5454 0.7068 0.8615 0.4083
n0 n0 n0 n0
\Without Constant & Trend t-Statistic 0.7928 -2.2698 1.1368 3.0874
Prob. 0.8778 0.0251 0.9291 0.9989
n0 *x n0 n0
At First Difference ||
d(LNVA) d(LNWIS) d(LNGFC) d(LNAL)
\With Constant t-Statistic -7.1711 -3.5763 -3.8378 -5.8262
Prob. 0.0000 0.0144 0.0080 0.0001
*kk ** *kx *k*k
\With Constant & Trend t-Statistic -9.0995 -3.6964 -6.2388 -7.9850
Prob. 0.0000 0.0424 0.0002 0.0000
*kk ** *k%k *kk
\Without Constant & Trend t-Statistic -7.3376 -3.0061 -3.8140 -4.6323
Prob. 0.0000 0.0043 0.0005 0.0001
*kxk *k*k *kk *kk
UNIT ROOT TEST TABLE (ADF)
At Level
LNVA LNWIS LNGFC LNAL
\With Constant t-Statistic -2.2958 0.3992 -0.3583 -1.6509
Prob. 0.1809 0.9788 0.9021 0.4429
n0 n0 n0 n0
\With Constant & Trend t-Statistic -2.1401 -1.6744 -1.4116 -2.3967
Prob. 0.5001 0.7324 0.8321 0.3721
n0 n0 n0 n0
\Without Constant & Trend t-Statistic 0.1407 -2.6787 0.9753 1.9897
Prob. 0.7177 0.0096 0.9077 0.9862
n0 Fkk n0 n0
At First Difference
d(LNVA) d(LNWIS) d(LNGFC) d(LNAL)
\With Constant t-Statistic -6.8143 -3.5698 -3.9358 -5.2193
Prob. 0.0000 0.0146 0.0064 0.0003
*k*k *%* **k%* *k%k
\With Constant & Trend t-Statistic -7.0571 -3.6865 -4.6799 -5.2732
Prob. 0.0000 0.0432 0.0057 0.0015
*kk ** *k*k *k*k
\Without Constant & Trend t-Statistic -6.9573 -3.0061 -3.9109 -4.6366
Prob. 0.0000 0.0043 0.0004 0.0001

*k*k

*k*k

*kk

*k%k

(E-views.10) o=z e slaxeVl U slis)] (e 1 ydead)
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Son i AVl Ol A b oy G 3 aggsedl (3 il 05 o i 0T (3, Jgadt D e
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CI~y G Lo i e alalSas 2zl )
Sl S e Bl G goball 2B sgdd) Lol Ak b O e w2l e 1 piged) il -10
G Nz Koy dalSan oF CI~Dyel LV syt o of CI~O0)T i aonyddl o alalSae LY
ol OF 4l Logd @y CIM2 )i amyal) o JolSae size sl 35mg pie o aSUN (59,000 o Yoy
e o Sl (3 Anad sead) et By b ke BSSGL e L iy L Gyl e alaiSe
sl Snrie V) alsh 2l B 5y
(UECM)duiall b Ul oo 30 Aodl sl 3 o~ 1-2
oY) Job Lol gulas o B pusis bl o Uad) st 350 clla) 38 Jad :Correction Model
s ) sl 556 Ll on et (HQC) ¢ (SBC)« (HQC) (AIC) < (LogL) (LR){(FPE) @ oo sulalt oy
rl3 ez QW gkl bbb de e g AV O Lde ¢ pulall old 28 ol
(UECM) 8uiell b Lol o £350d iall sl 858yt it 1(02)03) Jgur
VAR Lag Order Selection Criteria |
Endogenous variables : LNVA LNWIS LNGFC LNAL
Exogenous variables : C
Date : 01/21/19 Time : 07 :36

Sample : 1991 2016
Included observations : 23

Unrestricted Error

Lag LogL LR FPE AIC sC HQ
0 108.3029 NA 1.35%-09 -90.069816 | -8.872338 | -9.020151
1 178.9429 | 110.5670* [ 1.20%-11* | -13.82112 | -12.83374* | -13.57280*
2 193.5438 17.77505 157511 -13.69946 | -11.92217 | -13.25248
3 212.7950 16.74018 1.82°-11 | -13.98218* | -11.41497 | -13.33653

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE : Final prediction error |
AIC : Akaike information criterion

SC : Schwarz information criterion

HQ : Hannan-Quinn information criterion

(E-views.10) w2 e slasVU U slas] et ydbezadl
by cled) el bl e P=T s 081 G ol el ey 355 OF 1am3 (0203, Jgadt I3 e
BalasV) polaed) Uiby ade Joadl & 2308 Ll OLS a0y (m3sadl piad oVslst due o] & ellaY Vs
rls o W) K2y daglasYl
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73+~ Akaike infortiomation Criteria jLas JSu 0 Jill oyl s OF com (04)a3, K20 IO e
«(1,0,0,0y: » - ARDL(P, Q;,9;,05)
asb 25515 W0 35y (e sl 3 bl sds s ARDL gegis alisiealy & il ol jlesi—2-2
relds QW bty ¢ ol plaill Blal) dadlly lisd) olpadl o Y
(ARDL) gl Figlary St oS0 jlest wils 1(03) o3y Jgur

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic | Value Signif. | 1(0) | 10

Asymptotic : n=1000

F-statistic 7.253519 10% 2.97 3.74

k 3 5% 3.38 4.23
2.5% 3.8 4.68
1% 4.3 5.23

(E-views. 10y w2z s slaeVU U slas) o 1 ydeaadl
Al @ i) ol sae ) K i -
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o5k sy padlly ol oW1 2308 s g oY1 alish 3551l BV s il U5 O clpidl o
(s oy W Jsatls « ARDL(P, 0y, 9,,05)
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ARDL Long Run Form and Bounds Test

Dependent Variable : D(LNVA) |

Selected Model : ARDL(Z1, 0, 0, 0)

Case 4: Unrestricted Constant and Restricted Trend

Date : 01/21/19 Time : 07 :44

Sample : 1991 2016

Included observations : 25

Conditional Error Correction Regression

Variable Coefficient | Std. Error t-Statistic Prob.
C 21.54913 9.080291 2.373176 0.0283
@TREND 0.028702 0.011985 2.394879 0.0271
LNVA(-1)* -0.805022 0.164942 -4.880641 0.0001
LNWIS** 0.548768 0.272185 2.016161 0.0581
LNGFC** 0.650348 0.188707 3.446328 0.0027
LNAL** -8.388739 3.092324 -2.712762 0.0138
* p-value incompatible with t-Bounds distribution.

** Variable interpreted as Z = Z(-1) + D(2). |

Levels Equation

Case 4: Unrestricted Constant and Restricted Trend

\Variable Coefficient | Std. Error t-Statistic Prob.
LNWIS 0.681681 0.330673 2.061498 0.0532
LNGFC 0.807863 0.259597 3.111994 0.0057
LNAL -10.42051 3.566244 -2.921984 0.0087
@TREND 0.035653 0.014040 2.539425 0.0200
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Uasdhl e 3900 Blgd el aigdl B, st il :(06) o3y JSo
7
Series: Residuals
5 Sample 1992 2016
Observations 25
5
Mean -5.581e-15
4 Median 0.015547
Maximum 0184922
3 Minimum -0.213047
Std. Dev. 0.090456
5 Skewness -0.317045
Kurtosis 2824297
i Jarque-Bera  0.450981
0 Probability 0.7958125

025 020 -015 -010 005 000 005 010 015 020
(E-views.10) o=z e slaxeVU iU slias) e 0 gdeaod!

sl Y1 L)l pe o b s ol e tidiel) Uasd) pooenas 350 Uasdl 3gu JBMEw) b0 jLes =33
iad il & (@M bLs Breusch-Godfrey Serial Correlation LM Test : L= ) bl el
ino il Jod ) i liag ((P-value=0.3905>0.05) %5 o »ST Jl=b (N*R-squared=0.737) L=V

13 gy QW Jgadly il m3gadl Slsd 315 DLyl sgorg pis o5 gl A daall

lasdl peenas #3500 Uasdhl 3gu IRl b ooyl il 1(05) o8y Jgur

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.546994 Prob. F(1,18) 0.4691
Obs*R-squared 0.737308 Prob. Chi-Square(1) 0.3905

(E-views. 10w~z e slaxeVl iUl slis) e 0 gdeaad)

ol o e Gasll ol e dla tidiel) lasd) peoeas z3g0d (stas Y Blgdl uls (OU) milei—4-3
brs o gimdly (LM )2 Casliae o Las W s dazm ( ARCH) Ll i cong oYl il J1)
%05 oo 55T Jlez=b (N*R-squared=1.263) ck ;La=¥ i Of ] pis miladl colsS () sgu olE
QU Jgadly (Wl sgum s Wl et gl daall s i) Jod e My o(P-value=0.2609>0.05)
UL Y

1228 e g0 lasd! 39u ol O b3 o :(06) oSy Jo-r
Heteroskedasticity Test : ARCH |

F-statistic 1.222953 Prob. F(1,22) 0.2807
Obs*R-squared 1.263873 Prob. Chi-Square(1) 0.2609
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(B zlaay Ui 399 pds oo il il :(07y Jgur

LNVA LNWIS LNGFC LNAL
LNVA 1 0.1444 0.2901 -0.3611
LNWIS 0.14446 1 -0.7922 -0.8550
LNGFC 0.2901 -0.7922 1 0.5315
LNAL -0.3611 -0.8550 0.5315 1

(E-views.10) o=z e slaxeVU iU slis) e o ydeaad!
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AU K o LS Al ol e (3 OLL Cran 3gadl OF sty « SQUARES TEST)
(ARDL-ECM)z3s0 yl st 5 ol st :(07) o8y s
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ARDLZ\.EgJ.b éﬁj Jg..\.i:]\ QJL:J (01) (.5) df.’d.a

Drependaent Wariable: LW

Method: AR

Drate: O 1/21419 Tirme: 1125

Sample (adjusted): 1992 Z0O015

INncluded cobhsaervation=s: 25 after adjustrmants
PMMaxirmurm dependent lags: 1 (Auatomatic selection )
Model selection mMmeaethod: Akaike info criterion (AJdcs)
Cymnamic regressor= (1 lag, autormatich: LMNWIIS LMNNGRFC AL
Fixed regressors:. (& @T REMRMND

rMurmber of models evalulated: 2

Selected Model ARDLOCT, O, O, O}

Wariable CoefMicient Std. Error —=tatistic Prob. =
L dmes -1 O 124973 O 164942 1. 122100 oO.Z2517F
L WWl= 0. 54876568 O.Z2F21aes 201511 o052
LG RFC O.&650=245 O 15707 = AA453I25 O O00O=Z7F
Ll -2. 28837292 Z. 092224 —2.TFT 1272 oO.o0138
L 21.54913 DD os30=Z291 2. 3IFTEIITE Oo.0Z283
= TRERRD O . oZaFoz o.o1192s 2. 294879 o 0Z27F1
R-—=qguaraed O s9293019 FMean depaendant war 2 II1Ts93 4
Adjusted R-sguaraed O &61s3551 = dependaent war O 1542507
S E. ofregression O 101554 Akaike info criteriomn -1 . 528731
Sum sqquared resid O 196374 Schwar=z criterion -1 236200
Log likelinhood 25 10913 Hamnmanmn—Cuimnm criter. -1 247595
F-statistic 8 Fa3z590 Durbin-Watson stat Z 192789
FrobF-statistic) o ooo12E2
“*rNote: povalues and any subseqgquent tests do Nnot account for Mmode|
selection.
(2016-1991) 8 it o> Lt yull Ol paned Bto gt ittt (02 By 3oks
L P, | LIS | LMNGFC | LMl |
LW LWWIS LMNGFC Ll
Mean 2. 217067 2220014 2.226204 28221832
Median 22197432 203225432 2.282200 2826520
P @i 2589208 2.100092 2. 7582847 2.859491
Minimurmm 1.29465087 2.2973495 2.0290232 2. 785991
Std. Drew. 01561281 0.280754 0.203981 0.0240327
Skewness -0.243982 -0. 479216 0.668273 -0.378695
Kurtosis 2529763 14927584 2.386023 1. 729720
Jargque-Bera 0. 752285 2. 4565152 2. 2432521 2.2569521
Probakbility 0.626505 D AA7F7626 0.209204 0.205219
Sum 50. 24374 F32. 5280326 26574291 F2 63677
Sum Sqg. Dew. 0.650293 1.2970570 1.040201 0.014445
Coservations 26 26 26 26
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Heteroskedasticity Test: ARCH

F-statistic q1. 222953 ProbD. FO1,220% L == e
CObs"R-sguarsed 1. 2638373 ProDQ>. Chi-Sguarsd1y O 2509

Test Equation:

Dependent WVariable: RE=SIDZ2

Method: Least Squares

Crate: O1/21/159 Tirme: O 0O7F

Sample (adjusted): 19932 20165

Inciluded obsaervations: 24 after adjustmants

Wariable CoefMcient Std. Error T—-Statistic Prokb.
L DO.0o09332 DO.0o02Z2Zr7ras 3. 535242 DO.oo0o12
RESIDNZ20-10 —O. ZFZass 2 O 207593 —1_10587F= O 2807
R-sguared oO.oOoO52561 Mean dependaent var O Oos30=22
Adjusted R-sguared O o095 01 =D dependaent wvar O O110=4
S E. ofregression O Oo1097F 1 Akaike iNnfo criterion —6._ 107445
Surm sqguared resid O O02Z2548 Schwar= criterion —6_ O0927FF
Log likelihood T 28938 Hamman—Cuinnmn criter. —65 . 081404
F-statistic 1. Z222a5>= CDrurbin-Watson =tat 1. 929395
Frob(F-statistic) O Z2E07=29

199 2 2007 cayuuSayl ciaslh) OLd G (Somsl) o) sLasW e el tooalyl Cof Mol s !
Sy el 3L ¢ ) ) il g e (3 Gl Bl ) Tl Aslas Y sty i ey s
7 22001  an
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