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Abstract:

The Algerian government sought to develop the agricultural sector and improve its
performance through various policies and reforms aimed at increasing and sustaining
agricultural production, and it was one of the sectors to which the state attached great
importance within its development plans, and this study aims to investigate the impact of
fiscal policy instruments (public expenditure and public revenues) on agricultural output in
Algeria during the period (2000-2023).

The study found that public spending does not affect agricultural output in the short term,
but has a positive impact on agricultural output in the long term, while agricultural spending
does not affect agricultural output in the short and long term, while revenues from the
hydrocarbon sector do not affect agricultural output in the short term, and have a negative
impact on agricultural output in the long term, while non-hydrocarbon revenues positively
affect agricultural output in the short and long term.

Keywords: fiscal policy, Public Revenues, Public Expenditure, Agricultural spending,
agricultural output.
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S By GEG

tske slezeVh &L slae] e 1yl

v' la Banque d’Algérie site in: https://www.bank-of-algeria.dz.
v DGT, Situation Résumée des Opérations du Trésor.
v" Arab Organization for Agricultural Development :https://www.aoad.org/

o DUl sda o Jsedl o5 e ((2023-2000) 521 I ) e s DLy Al pasans
gl Sl 4LVl 3 bl J) sVl el el g o) dudaidly (L) 3yl ¢ Fimd) Gl ULy sasls

t S 3l B 5 O S e ALl Al olgsl T sl dolsd) aal)
AGRI = +;GE + B,EGG + B3REC + B,RECT + ¢;

oyl O pied gl o Oyt 2 — 11

Lnaslas Bmad Gl Jows Bendl JodLl 2l ana) Gl pLA) Comy el Sl 3 3Jsl 3glass
(Augmented Dickey Fuller test) ADF jsba)l Jo s jlas) e anhall ods b ez (LlalSS 3y

DLV e s JW) gl g Syl Slize IS5 3> e 228U
alyld) Sl pized Sugll ydond (ADF) jlast il :(06) Jgunds

UNIT ROOT TEST RESULTS TABLE (ADF)

Null Hypothesis: the variable has a unit root

At Level
ARGI GE REC RECT GEG
With Constant t-Statistic 0,083830 0,161007 0,713288 1.722374 -1.61893
Prob. 0,9560 0. 9626 0.9894 0.9992 0.4572
n0 n0 no ** n0
With Constant t-Statistic -3.253650 -4.013566 -4.92223 1,887347 -1.498734
& Trend
Prob. 0,0626 0,0061 0.0037 0.6234 0.8002
*k*k nO nO * *
Without t-Statistic 2,509538 -6.766387 2.234613 4.192428 -0.971685
Constant &
Trend Prob. 0.9952 0.0000 0.9932 0.9999 0.3620
n0 n0 no no n0
At First Difference
ARGI GE REC RECT GEG
With Constant t-Statistic -4,313145 -4.01356 -7.15088 -4.82396 -4,13695
Prob. 0.0034 0.0061 0.0000 11 0.00 0.0044
* n0 no * n0
With Constant t-Statistic -4,021179 -3.89376 -7.29196 -5.572108 -4.46373
& Trend
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Prob. 0. 0253 0,0312 0.0000 0.0012 0.0101
n0 n0 n0 n0 n0
Without t-Statistic -5.820602 -2.55759 -6. 24451 -13.0142 -4.23882
Constant &
Trend Prob. 0.0000 0.0132 0.0000 0.0000 0. 0002

(EVIEWS12) dmsy lorjien o slaze W 2Ll sle] e : il

Kie Wgomodl ) an Byl i) Bl die F 0l JInd (ADF) b Sos jlas) s I35 p oy
((REC) =g, mall gllas lsly) (GE) sl S (ARG >3 ) 2w JS70F c@t = %05 apsims (s5tn
o Syl o] iy (gl s Bin 2 ((GEG) 31 GL6Y) (RECT) wlig el ¢l s i

J(1) Ul e 6F Jo¥1 i o dlalSte wmesl (ADF) L) ¢l 331s]y (1st Difference) oY1 &)l

thied) sllan) OV b Wiy 3 — 11

sbezeW) o5 A3y ((ARDL) 390 o5 oo b Y ciuhll) Slize o oY) Bhgb 255155 8e 39y las
058 JWy ¢ il a5l asd (AIC : Akaike Information Criterion) Juss e aul i sds
B sl el o G Glaad M 2ed ol e Jgad) an s e gl 23l pa ) 3ged)

:)L«}.Y\
(ARDL) g3505 (& Nyl sus o 1(01) JSCa00
Akaike Information Criteria (top 20 models)
14.48
14.46 T T
- L ]' 1' T
1444
]
14.42 [
14.40 I | I
14.38 I I I | |
| o I
wae g | [ I | | |
14.34 T I . I ! ! H I | . I |
[ae] ~— o] L [-m-] ~— = = = [S=] o - =T Lo =T - Lo [ ] o (2]
B8 85 485 28 a0k 3 3 3 8 528 4808 9098523
@ @ @ @ © @ @ W @ @ @ @ @ - @ @ @ @ = @
=1 = =1 = (=] = =1 (=] =1 =1 = =1 = (=] = =1 = =1 (=] =1
= = = = = = = = = o= = = = = = =

(EVIEWS12) & Sl s © el

Z3dl Of i ) Redsiead) Shazed xdl ol sl olad) oMl (01) 3, IS ils J3s e
(14,346) 05 2oz ¢ AARDL (1,0,0,4,1) ISalt ozl sllayY) 5

:Sgdodl dgglds ylwst 4 — 11

bl Ol e Y b B e coST) L Lt ) (Bounds Test) sgdsl st Gy,
ol LY sl a ST asedl (F-statistic) asla~Y) aed <ils13) ((Bounds Test) ssdd! jlas) (s
ol e BTy geedl i) cSTI3] Ll oY1 Al 5315 B g pmy 25 ) pdal) B b a5 Lol d )l
DV @ o JWI Jpdodly L pdall dedp b adand Y Al ada S al ) il S5V
(ARDL Bounds Test) stz gt :(07) Jguond!
ARDL Bounds Test |
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Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 11.70982 4

Significance 10 Bound 11 Bound

10% 2,2 3,09
5% 2,56 3,49
2,5% 2,88 3,87
1% 3,29 4,37

(EVIEWS12) dms s lomin o slaas VU am L) sls] e 0 el
F-) asla>Y) i of ((ARDL Bounds Test) dad oSl lasy (07) 3y o) il o glel
01045 %2,5 39055 %01 sian sg0me tis AV smeld dm o) o o ST 29 11.70982 (g5l (statistic
dyheal do ) (2 oz U Wy (sl Al masad ki V1 sk 155 BDe 2y e S el oldng
Al ao L
{(ARDL-ECM) Y1 5 b B85 3905 s 5 — I
Balyll) z3ga S Mastona)l Slpizall ol o o (lasd) sl 2390 2B B Y 300 BV Jram
oS Ao ity (S iiaS” COINEEQ(-1) 31y e 3k bty Lol i i J) B8LOYL (39l dapea:
i) @5 Sl Jatonl e o gl Y1 B 03l ) el ) B YY) LSS e L

“

1 8 0m0d BBV s ] :(08) o Jud!

Variable Coefficient Std. Error t-Statistic Prob.
D(AGRG(-1)) 6.069370 1129866 5371760 0.0017
D(AGRG(-2)) 3.607022 0577739 6.243338 0.0008

D(GE) -0.173017 0.099911 -1.731718 0.1340
D(GE(-1)) -0.638591 0.135526 -4.711956 0.0033
D(GEG) 2.061530 0.944178 2.183413 0.0717
D(GEG(-1)) 6.669235 1.270598 5.248895 0.0019

D(REC) -0.293182 0.203783 -1.438700 0.2003

D(RECT) 1.830619 0.367309 4.983865 0.0025
D(RECT(-1)) -1.310224 0.306536 -4.274287 0.0052
CointEq(-1)* -7.874226 1.280427 -6.149687 0.0008

AEVIEWS)) domny @l prae e slozeVl &L slae] o0 1 jdenal)
(=7 .8T74226) i gng o 203 el Lol rmenad alao OF LIS LooS ¢ i) 315 (08) J gl o2y
e ks B o8 LS Ryl 23905 B Bempal linadl e V) 808 33515 B0e g e S Bl olday
sl el Sy 2L 33 b W ) s Y s D e 207,87 i of Lasd)
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Serial Correlation 9y pis (Hy &z p J5d
(LM test) 0.824051 0.5016 S b S
Heteroskedasticity sy pie 1 Hg deio p Jod
(Breusch-Pagan- White 2.428956 0.1408 o) B ASCie
i - isyge Slodl :Hy o b g8
Normality (Jarque 1,269114 0.530170 90 Sgd! (H & Jgd
Bera) banb lagygs
-3gadl gl N Hp 40 d Jgd
Ramsey RESET Test 1.406714 0.2889 el 05
Lol pe Ui 0
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Lk b ol oMl Jgdodl M o
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5
Series: Residuals
Sample 2003 2023

4 Observations 21

3 Mean 1.69e-12
Median 8.359829
Maximum 204.9673

2 Minimum -324.3355
Std. Dev. 128.1487
Skewness -0.586869

1 Kurtosis 3.269733

0 . . .. Jarque-Bera 1.269114

-300 -200 -100 200 Probability = 0.530170@
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~2000) 324 Sl sl o bt anlod) ST 3y Jdows 3 Loy Liad | 31 Bl Bdlad) Ayl S o
t SV s S b5 8e ) Wy (2023
S OF e o Les ¢ oslally eadl) 31 3 Sl Ul e 5 Y Sl By ) S el
o by OIS [y g ¥ Bl 2O G OF asg e gag e il Dl GJLJ\ &b Y O
gy A1l Shlezmal O SIS o Lo e il S 2o e Liboms] 130 i Of Sy 1 ¥l
ol O Lo (Oln 8 3jlsedl s Oy ¢ M pllail] Bl SVl Y ol of ol g
Joma Oy callina)l 2 Y G50 A Slegiadl bl G oo Kar 5 Sl S e
sskedly Gl of Al 2l a Yo ad) el o oY1 58 ol o 555 LS W) Auld) o leiz
Bl Lrge d Sl 3 o B 0L g Bt odn L Juglal) siledl e ael A Y) e S5 (s )
I Olladly dolad) Sluleud! e M\ chne s O ol ( S U G plzand) sadl poas
Y Bl Sliad) Oy cad) argadl SO BLEYI e il [y SO pladll B3l e J) 6ol Les
S G OF o B O plhdl pes b ale b Ss ealsy ST sLaB) Aty e ) 605
el A Y ppad Baldin o Wb Bhlas Lorge 00 Y B i) 5 L)l

183



Hlas gl 5=

ol sla) ot Ky b sag a1 5 S W Lo i Y pll GBY) saldl G ddy
do e SU Sl g Gl ) plew S gl SO sl B el oY)
S M il 2] s Sl Bl B gSod) OF i Lae o iglall ) 3 S sl ]
G (O gyl (Bl Vly uded) (Lo gl ) B L) B ena V) D e s
LS luglal) dl e Sl ) e 8,55 Zaloms] LT OF ol i) i w3y ) latiaY) sds zlios
0d8lgh i Jobl e 33 | gl a0 caely ) 3 plal) Lz V1 83055 &yl ienal Aol SUIST dndl ol uSE
¢alalS)

o AU Wy el V) S Sl e S5 Y Slged) plad Ssln) 1By predl S13Y ddly @
Jeslall a3 sttt S st b Ul S adgmd Al OB adey ¢ skl Y1 B SO Wl e
glas o o8 JSay ez s (gl slat¥l @Bl on ST Sy 345 Bl ods (Sl slasYl
glas 3 S sl Y OF (6T el Lo pedl"s Com oo sl ol s Sy o ((GWlg Laddl) Sy )l
335 e gl BlonY 3 il o 8,08 5T (3Dl lnziall) 2050 Slpslall far gl g
slasYl slgdl $ g (gl lslyl e oSO slaxe W) Oy Lo s Y1 ol Gylie o) syl 2SS
&t Lo gl il e ol plbadl Jlea] ) ool Lo s colig ) gllad | > gl e
Gy S oy Bl plbdll e S5 Il Bl 208l (o clayglas ey 2O A Y1 ar
Shlza¥l e OF (of ey 2o, odl 2ol 2l 2 Z Y] e B Ltz e 803 Canas Iy b sag
(B g >all gls o S

Ll 35 Rl Syl gl ll) Jlar] iByprall plad 7l DI3lpl piiedd el Jr Y1 dadas
S U B Lol T ool 2ol Bl 0B adeg ¢ Liglally padll 21 3 o3l S U Je
sl ods Liped B s 19> cealt ol g lnll sLasV) 3 5V B3V 3 Balall el O ol (gt
Slaasdl § s LS 35 Y BV S Al Slrgiall Redied) SlelisY) B oSS Bl odn a2
pladll Loal s sl madl maliy IM n SOV Byl > plal] g gall 5,801 L)
Szl B34 o asle Lo gag ¢ O U 1 G L byl Slrle V) 2l 2ol Godd
Tl oda 5 SO (A S S| e %13 Goi Ly 2021 an Jos pladll sl o (>
il s 3G psns NRCUCI Y E 1S Sldod e B gams axly JhLe gl oY cas b
A8

L)
Lymbe Sty waled G cg3bas¥l bladl e Sl 3 olegSod) Lpadsind ) pa e 2L Bolecd) e

(gl plad o)l el Slelbill Lpaes IS o cg3badY) sl iy gboll sladV) iy JSs i B

@bzl A Slelodl) S e O il g i) SIS Bl e alsidly sl j3las mgd O

A gl I e 2 Sl Wit ) ANl Sl-SlaY) e
f e il sae ) auh) clo g Gy

184



(2023-2000) 838l doulid Ao : i) B AN W o ddlal) Al i el Glgie

s Bpae Cug (Ol plad)l bgen sl ltd) o desams 280l 208l st 2000 ple gl s —

M S3lizul G iliin poaly oo S Lsad) Slaases Sl Wy ¢ byl Z Y1 i ol n plladll

A el laase a s jLke 2133,2 wes b s (2019-2001) 5240 J9 ¢ail

S o el 3 Wl By iyl 5,8 9 2L 2ld) gl Lgsbe ) lyglad) Caliosun s IS 0 —

S gl I3 ) badgs ) 2kl Y1y 2008 sl aadladl 2L 2V Lty e Sy (Il aags A

e dsll cend (o3l bladl 5,55 ol G g3laYl sl sbls | elelns ool Iy 2014 ol

Sl B ) Olis R B3Ly 3y sbL 1A stadl] pladl BEY) &8y SN e chany AL Rl L)

et DAL dea aliy alad) BLGY

Ma I olsl arl5 (sl ¢ Sl Bladl Lgads oy chslas¥l dass¥) Caloies Jo 19 wsss il 2l o7 -

Y Jodll 35wl o bl las) e ddl L G g eSSl Lsdsal A Slel Y1 s pl)

b Gl NSy 2 ally 2 Y e 5T Les Blawd) | Jgo gl Bigno o313y IR abecdd onylily 101 Jadly

¢ ) U (sl ] drazme 2 b)) 25

o BT b Ay ol S dgs U e o gl 3 ) a8 sl Bl S deg ) o)l e —

35350 Lze) 2l ) Vg aesl 3l iy 2AA slgall el B oS sV B altexdly (2022 e 2l

Sgally Bl Al o el Wi ) BLEYL (o) ZY ST Bl B ealed Bl ey (Yl

Ll B Jler) ) O ) B w5 ) ol L (a1

31 Olgd) I ) Lgzeanl w3 0 2 JU Sl 3 el s Y1 e s e Byl sl S —

SILe 3 e Bl oda Bgpe a3l o L) Bald) Bgpe e 355 Rl Laddl Glsnd § ol Of LS

Jai aelas ol B o Balal) SlslpYl Jlar] B Byl Sl Yl Aealas G Of o 3 2dd) olpaLal)

o) Bl DL o] Balal Bilgell debin w3 By pall Sl Y) Aoa a8 IS e (LY g5 Sser

(Flaall pldll s dxl sl oleliall s o @ladd) dadl) oo o (oLaBY| el jlal Cand Oy -

B9 colflse 83Ljg Jaadl Jlaol plipl ) dols 3 wrps Ayl e U Jlas Yl el U1 st sl (sl

Sl agrly A S eV Slass Bl s Lee ( Jlar Y1 el U G e sl e a3 L)
tk LSl V) s sl Al Bl B Ay el Slo i) e e LSS L) Ayl I35 e

S S ¢ oV ez ) o SV 3ol s it Lo gag 2l ) 3 SO W S 25 Y ) BLY) -

(oW B il a3 Ao ot b say skl Y1 $ O U Sl e corge ST W)

Al Bl G i Lo gag ¢ ishlly o) 21 3 SO S e 5 Y O Byl -

A 2o e JoW) 5l B i Lo gay il ) 3 SO ) Je 55 Y oBg el gl Slsll -

G Rpd dl) e W B2 B et Lo gag sl V) 3 S U e e Gy

L sny e isally el (281 3 (o3las¥l 3 U s Loboms) 35 2 fldl g mall )l ol ] -

Al ) o il i ety

sy} Sl g7

185



Hlas gl 5=

Plas mss g Belll ol 30 ) (bl slas¥l e Wikels o3 Jly JWl bags A o) e -
B3y IO e W13 SR ) o s SIS g coolaBY) mgidl oy bl sLasY) Ay iy sl
a8 L)) 3)lss 2929 Jl’ Lﬂf Lowws Vg cdaD) ol LaziV)

Blaod) dedll ol Sleledl) b iols (gl GEY) dam o wb ) ) g Slabew poy o Jusdl 55,0 =

(I PallS” s3lasVl sadll simn sl dy by e 5,5l 2l

N e By (i) QL?,-)J}.&;}\ plsnl >l tw Lpas Guiovy Al Aol Aol ooy 8y .0 —

Lazaldznlg L_;—M\ CL:J}I\ 83459 CUzEJ\ Jia

b e sl WL Al ol e slge bt T Sl by i Balll passe iy tdulyldl GBT
rk b ST A Bl 065 OF S ) medlsadl oy ¢ Dl g lail

EWRENIE- W, [ WREL I S PR R PR
Gl § eluall gladll ohsf e 3Ll dledl olgsl
‘3.9?-3)\.5\ @)M w\.‘.ﬂ\ 'o')..\.z.“ LF“"J Lﬁj Ls&wy‘ 9\§J.S\ 93

gAY L1
1AM W) A ) i)

Full Hypothesis: AGRI has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on S, maxlag=5)

t-Statistic FrobD.™*

Augmented Dickey-Fuller test statistic 008538530 . 9560
Test critical values: 1% lewvel -3.803546
5% lewvel -2.020686
10%% level -2 650413

*Macklinnon (19296) one-sided povalues.

Null Hypothesis: ACRI has &a unit root
Exogenous: Constant, Linear Trendad
Lag Length: 2 (Automatic Dased on SIC, maxiag=2)

t-Statistc Proo. ~
Avugmeantad Dickey-Fuller test statistic -3.523650 0. 0626
Test ocritical values: 19 lavel -3 . A6T789S
59 level ~-3. 644963
1096 lavel -3 261452
"MacKinnon (1996) one-sidaed pvalues
Full Hypothesis: AGRI has a unit root
Exogenous: MNonea
Lag Length: Z (Automatic - based on S, maxlag=5)
t-Statistic Prob.™
Avugmented Dickey-Fuller test statistic Z 509538 0. 9952
Test critical values: 1% lewel -2.685718
5% lewvel -1.959071
10%% laevel -1. 607456

*MackKinnon (1296 one-sided p—values.
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ull Hypothesis: D{AGRI) has a unit root
¥xogenous: Constant

ag Length: 2 (Automatic - based on SHZ, maxlag=5)

t-Statistic Frob.*

ugmenied Dickey-Fuller test statistic -4 . 312145 0.0034
est critical values: 1% level -2.B08546
5% lewvel -2 020686
10% level -2 650413

HMull Hypothesis: DAGRI)Y has a unit root
Exogenous: Constant, Linear Treand
Lag Length: 2 {Automatic - based on S, maxlag=5)

-Statistic Proi.™
Augmented Dickey-Fuller test statistic -4 021179 0.0Z253
Test critical values: 1% lewel -4 4933207
5% lewel -3 658446
10%% lewvel -3.268973
*Mackinnon (1296) one-sided pwvalues.
FHull Hypothesis: D(AGRI)Y has a unit root
Exogenous: HMonea
Lag Length: O (Automatic - based on S, maxlag=5)
t-=Statistic Prokb.™
Avugmented Dickey-Fuller test statistic 5. 820602 O 0000
Tes=st critical values: 1 %0 laewel -2 674290
524 lewel 1. 957204
10%% lewea] -1.6808175

*Mackinnon (1996 one-sided pvalues.

alad) AN 4 ) i)

rMull Hypothesis: GE has a unit root
Exogenous: Constant

Lag Length: Z (Automatic - based on S, maxlag=5)

t-Statistic ProbD. ™
Augmented Dickev-Fuller test statistic 0151007 0. 9529
Test critical values: 1 %0 lewe] -3. 7838030
55 lewvel -2.012362
10% lewel -2 64656119

*Macklinnon (1996 one-sided p-values.

r<ull Hypothesis: DO(OGE)Y has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on S, maxlag=5)

t-Statistic Prob.=
Auvugmented Dickey-Fuller test statistic 4. DO13556 D oO0E1
Test critical values: 1%0 laewel -2. 7228020
5% lewel -2 012253
M10%% laewvel -2 545119

*Macklinnon (1996 one-sided p-values.
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Null Hypothesis. DOGE . 2) has o unit root
Exogenous: Constant

Lag lLength. 1 (Autormatic Dased on SIC, maxiag=5)

t-Statistic Proob *

Avugmented Dickev-Fuller test statistic

Test critical values: 196 level
5% level
1096 level

8. 766387 0.0000
-3. 808546
-3 0206286
-2.650413

*MackKinnon (1996) one-silded pvalues,

FHMull Hypothesis: OD(GE) has a unit root
Exogenous:. Constant

Lag Length: 1 (Automatic - based on S, maxlag=5S)

t-Statistic Prob. =

Augmented Dickey-Fuller test statistic -4 013566 0. 0051
Test critical values: 1% laewvel -2 7228020
5% laewvel -2 0122632

T10%0 lewel

-2 645119

*Mackinnon (1296 one-sided p-values.

rull Hypothesis: D((GE)Y has a unit root
Exogenous: Constant, Limear Trend

Lag Length: 1 (Automatic - based on S, maxlag=5S)

—-Statistic ProbD. =

Augmented Dhickev-Fuller test statistic

—2.8393754 o032

Test critical values: 1%6 lawvel
5%6 laewvel
M10% laewel

-4 457395
-2.5449532
-2.261452

*Mackimnmon (19956 one-sided p-valuaes.

MMull Hypothesis: DMGEE) has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on S, maxlag=5)

t-Statistic Prob.®

Auvugmented Dickey-Fuller test statistic -2 BETF5aZ 0.0132
Test critical values: 1% level -2 674290
5% lavel -1.957204
10% level -1.608175

*Mackinnon {(1996) one-sided p-values.

il g jaal) plad i) )

Full Hypothesis: REC has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on S, maxlag=5)

t-Statistic Prob.*

Avgmented Dickey-Fuller test statistic 0. 713288 0.a9594
Test critical values: 1%6 lewvel -2 73830320
5% level 20123263
10% level -2.645119

Macklinmnon (12956 one-sided p-values.
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FRull Hypothesis: REC has a unit root
Exogenous: Constant, Limnear Trend

Lag Length: 1 (Automatic - based on SHZ, maxlag=5)

t-Statistic Frob.*
Augmented Dlickey-Fuller test statistic -4 90223 00037
Test critical values: 1% lewel e R G e
5% lewel -2.6328396
T10% lewvel -2.284671
*Mackinnomn (1296) one-sided p-values.
rull Hypothesis: REC has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic - based on SIS, maxlag=5)
t-Statistic Prob.*
Avugmented Dickey-Fuller test statistic 2. 23445613 0.9932
Test critical values: 1% level -2.679735
5% lewvel -1.952028
10%: level -1.607820
*Macklinnon {(1296) one-sided p-values.
rHMull Hypothesis: DVMREC) has a unit root
Exogenous: CTonstant
Lag Length: 1 (Automatic - based on SIS, maxlag=5)
t-Statistic ProbD. =
Augmented Dickeyv-Fuller test statistic -F. 1508332 O 0000
Test critical values=s: 1 %0 lewvel -2. 723020
5%0 lewvel -32.012363
10%0 level -2 645119
*Macklinmnon (1996 one-sided p-valuaes.
Hull Hypothesis: D(REC) has a unit root
Exogenous: RNome
Lag Length: 1 {Automatic - based on S, maxlag=5)
—-=Statistic Prob. =
Avugrmented Dickey-—Fuller test statistic —5. 24451 F oO. 0000
Test critical values: 125 lewe] 2. 879725
5%0 lewvel -1. 9583088
10% laevel 1. 5075320
fMacklinnon (1296 one-sided powvalues.
QGJJMS\ El.hé GJ& Q\A‘Jg!
Full Hypothesis: RECT has a unit root
Exogenous Constant
Lag Length: 2 (Autaomatic - based on SN2, maxlag=5)
t—-Statistic ProbQ. =
Avugmented Dickey-Fuller test statistic 1. FZ223 74 . 999>
Test critical values: 1%0 leweal 2. 202545
S%b lewel -2 020686

102 laewel

-2 . 650413

*fMacklinmnon (1995 one-sided pwvalues.
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rull Hypothesis: RECT has a unit root
Exogenous: Constant, Limear Trend
Lag Length: =2 (Automatic - bbased on S, maxlag=5)

—-Statistic Prob. ™
Avugmented Dickey-Fuller test statistic 1. 887247 D.5==24
Test critical values: 1 %0 lewel — A95 =207
S5%50 laewel -2 . 55858445
10%E laewel -2 . FE5E97=
“*fMacklinnon (1295 one-sided powvalue=s._
rHNull Hypothesis: RECT hhas a unit root
Exogenous: RMomne
Lag Length: 2 (Automatic - based on S, maxlag=5)
—-Statistic Frob. =
Augmented Dickey-—Fuller test statistic A 192405 o. 9999
Test critical values: 1%0 laewel -2 62858712
5%40 lewel -1.9592071
A10%% lewvel 1. 607456
*Macklinnon (122925 one-sided p-values.
rull Hypothesis: D(RECT) has a unit root
Exogenous: Constant
Lag Length: 2 {(Automatic - based on SHZ, maxlag=5)
t—-=tatistic Prob. =
Augmented Dickey-Fuller test statistic -4 . 823926 00011
Test critical values: 1% lewvel -2 808546
5% lewvel -2 020686
10% lewel —-2.68504132
*Mackinnon (1996 one-sided p-values=s.
Full Hypothesis: DMRECT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Autamatic - based on SN2, maxlag=5)
t-Statistic Prob. =
Augmented Dickeyv-Fuller test statistic -5 572108 00012
Test critical values: 1%0 lewvel -4 4933207
5% lewvel -2 658446
10%% lewvel -2 268973
*Macklinnon (19295 one-sided pvalues.
Mull Hypothesis - DIRECT) has a unit root
Exogemnowus: Mone
Lag Length: S (Automatic - based on S, maxlag=5)
t—Statistic Frob. =
Augmented Dickey-Fuller test statistic 0120142 O 000D
Test critical values: 1% lewel -2 702094
5%¢ lewvel -1.962813
10% level -1.6508129

*Mackinmnon (19956 0ne—5ided| p—valuses._

AU Glasy)
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rull Hypothesis: GEG has a unit root
Exogenous: Constant
Lag Length: O (Auatormatic - bbased on S, maxlag=5)

—-Statistic Probh. =

Augmented Dhickev-Fuller test statistic 1. 518953 0. 45732
Test critical valuaes: 1 %40 laewel -2 752946
5% lewel -2 993064
1 0% lewel -2 B2ETSZ

*Mackinmnon (1925 one-scided povaluaes=s.

rHull Hypothesis: GEG has a unit root
Exogenous: Constant, Linear Trand
Lag Length: O (Automatic - brased on S, maxlag=5)

t-Statistic ProbD.*

Augmented Dhickey-Fuller test statistic 1. 49537 =4 O.s002
Test critical values: 1% lawvel -4 416345
5% lewvel -2 6220332
10%s level -2 . Z248359=

*Mackiinnon (19296) one-sided p-values.

Full Hypothesis: GEG has a unit root
Exogenous: MHMona
Lag Length: O {(Automatic - based on S, maxlag=5)

—-Statistic ProD. =
Avugmented Dickeyv-Fuller test statistic -D.Fa1G685 0. 2520
Test critical values: 1% lewveal -2 5593259
5% lewvel 1. 956406
T10%% lewel 1. 608495
*Macklinnon (19295) one-sided p-values.
FHull Hypothesis: DOGEG)Y has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S, maxlag=5)
t-Statistic Prob.™
Avigmented Dickeyv-Fuller test statistic — 125594 0. 004
Test critical valuaes: 1% laewel -2.F59597F
5%50 lewel 2004851
A10%% lewvel -2 542242
*Mackinnon (1996) one-sided p-values._
rMull Hypothesis: DOGEG) has a unit root
Exogenous: Constant, Limear Trend
Lag Length: 1 (Automatic - based on S, maxlag=5)
t-Statistic FroD.™
Avugmented Dickey-Fuller test statistic -4 A537F 31 o.o0101
Test critical values: 1% level -4 45TFE95
5% level -3 64496563
10%% lewvel -32.261452
“Mackinnon (19296 one-sided p-values.
Null Hypothesis: DIGEG) has a unitroot
Exogenous: None
Lag lLength: O (Automatic Dased on SIC, Mmaxiag=5)
7!-:3!:_1“&(--_’ Proo. .~
Augmentaed Dickey-Fuller test statistic -4 . 238825 0.0002
Test critical value s 196 level 2674290
596 level -1.957204
1092 level -1.608175

"MacKinnon (1996) one-sided p-values

& fdal) Jalsall gl 1
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Dependent Wariable: AGRI
Method: ARDL

Crate: 1011424 Time: 14:14
Sample (adjusted):. 2003 20232
Included observations: 21 after adjustments
Maximum dependent lags: 2 {Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): GE GEG REC RECT

Fixed regressors: C

MHMumber of models evalulated: 768
Selected Model: ARDL{Z, 2, 2, 0, 2)

Wariable Coefficient Std. Error t-Statistic Prob.*
AGSERI-1) -0. 797375 0.193582 -4 119054 o002
AGERI-2) 0. 953400 0.919096 1.048203 0.3349
SE 0227249 0148784 1.527376 01775
SE(-1) -0 223976 0 264309 -0.8347404 04293
SE(-2) 0.182408 0.1513251 1.2051932 0.27325
SE(-2) 0492958 0.251990 1.955259 o.0982
SEG -4 5140329 2 0893220 -2.160531 0. 0740
SEG(-1) 2261556 2 455016 1.22321328 0.2240
SEG(-2) -2. 404419 1.085829 -2.214362 0.08687
REC 0.884434 0.357342 2475035 0.0481
RECT -0.5358306 0.921021 -0.581752 0.5819
RECT{-1} 0605435 0917198 0650092 0.5337
RECT{-2) -0. 430075 1.070565 -0. 401727 o708
RECT{-32) -0.9837014 0. 407473 -2 422279 00517
(- -1032.8500 205 5836 -0.505147 06315
R-squared 0.988346 Mean dependent var 1615.210
Adjusted R-squared 0961152 S D dependent var 1024 521
S E. of regression 201.93238 Akaike info criterion 12 62956
Sum squared resid 24466711 Schwarz criterion 14 37564
Log likelinood -128.1103 Hannan-CQuinn criter. 1279148
F-statistic 36 34449 Duriin-VWatson stat 2127407
Prob(F-statistic) 0000126
*MMote:; p-values and any subsequent tesis do not account for model
selection.
5ol Alie ot .2

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. [0y (1)
F-statistic 11.70982 10% 22 3.09
k 4 H% 286 349
2 5% 288 3.87

1% 229 437

11 8 pad B s il
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ARDL Error Correction Regression
Dependent Variable: DAGRG)

Selected Model: ARDL(3, 2, 2, 1, 2)

Case 2: Restricted Constant and Mo Trend
Date: 10M11/24 Time: 16:18

Sample: 2000 2023

Included observations: 21

ECM Regression
Case 2: Restricted Constant and Mo Trend

“ariable Coeflicient Std. Error t-Statistic Prob.
CHAGRG-1)) G.068370 1128866 R.ATATED 0.0017
D{AGRG(-2)) 3607022 05777329 6243338 0.0008

D(GE) 0173017 0.099911 -1.731718 0.1340

D{GE(-1)) -0.638591 0135526 -4 711956 0.0033

DiGEG) 2061530 0.944178 2183413 0.0717
D{GEG{-1)) 6.669235 1.270588 52488485 0.0019

DiREC) -0.283182 0203783 -1.438700 0.2003

D(RECT) 1.830619 0367309 4983865 0.0025
D(RECT(-1)) -1.310224 0306536 -4 2T4287 0.0052
CointEq(-1)* T BT4226 1280427 -G.149687 0.0008

R-squared 0963037 Mean dependent var 180.3429
Adjusted R-squared 0832795 S.D. dependentvar G66.5485
S.E. of regression 1727956  Akaike info criterion 13.44785
Sum squared resid 3284417  Schwarz criterion 13.94524
Log likelinood -131.2024 Hannan-CQuinn criter. 13.55580
Durbin-wWatson stat 2522213

o) Aysb B s s 4

ARDL Long Run Form and Bounds Test
Dependent Variable: D(AGRG)

Selected Model: ARDL(3, 2, 2, 1, 2)

Case 2: Restricted Constant and No Trend
Date: 10/11/24 Time: 16:24

Sample: 2000 2023

Included observations: 21

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
(@ 1128.219 483.6704 2.332619 0.0584
AGRG(-1)* -7.874226 2.814975 -2.797263 0.0313
GE(-1) 0.597592 0.175109 3.412688 0.0143
GEG(-1) -3.177229 1.339600 -2.371774 0.0554
REC(-1) -1.034538 0.564722 -1.831942 0.1167
RECT(-1) 3.736549 1.675923 2.229546 0.0673
D(AGRG(-1)) 6.069370 2.667710 2.275124 0.0632
D(AGRG(-2)) 3.607022 1.294965 2.785420 0.0318
D(GE) -0.173017 0.234232 -0.738656 0.4880
D(GE(-1)) -0.638591 0.205294 -3.110616 0.0208
D(GEG) 2.061530 2.277504 0.905171 0.4003
D(GEG(-1)) 6.669235 2.265124 2.944313 0.0258
D(REC) -0.293182 0.489912 -0.598438 0.5714
D(RECT) 1.830619 0.959046 1.908791 0.1049
D(RECT(-1)) -1.310224 1.067550  -1.227319 0.2657

* p-value incompatible with t-Bounds distribution.
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
GE 0.075892 0.023595 3.216470 0.0182
GEG -0.403497 0.182200 -2.214582 0.0687
REC -0.131383 0.034467 -3.811834 0.0088
RECT 0.474529 0.055706 8.518491 0.0001
C 143.2800 25.28372 5.666888 0.0013

EC = AGRG - (0.0759*GE -0.4035*GEG -0.1314*REC + 0.4745*RECT +

143.2800)

Ramsey RESET Teaest
Equation: UUNTITLED

Ao aks Ui

OmMmittec Varianles: Sguares of fited value s

Specification: AGRG AGRG(-1) AGRG(-2) AGIRG(-2) GE GE(-1) GE(-2) GEG
GEG(-1) GEG(-2) REC REC(-1) RECT RECT(-1) RECT(-2) C

5

t-statistic
F-=tatistic
Likelihood ratio

T 186050

1IN -2

1. 420G 714
5. 206079

=13 Bropability
= 0o.zZ889
1, 5S> o.z2e89

o.0225

Ftest summary

Test SSK
Restricted SSR
Unrestrictec SSR

Surm of Sqg

Mean Sguare=

72115.50
3IZ28a41.7
256326.2

72115 50

Sa7a40. .20
S1265.23

LR tae=t surmirmary.

Restricted Logl
LUnrestricteda Logl

Value

-13171.2024
~-128 5994

ERURARI [FICEVEYe S

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

F-statistic 0.824051 Frob. F(Z 4) 0.5016
Obs*R-squared 6.127 745 Prob. Chi-Sguare(2) 00467
o) Bt Ui
Heteroskedasticity Test: White
rull hypothesis: Homoskedasticity
F-statistic 2428956 Prob. F(14 6) 01408
Cbs*R-squared 17.85042  Prob. Chi-Square(14) 02137
Scaled explained =25 1.653702 Prob. Chi-Square(14) 1.0000
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