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Abstract:

Algeria has recently suffered from a significant shortage of water owing to do
the limited existing water sources and climate changes, which have a significant
Impact on the quality and quantity of water, so our study aims to find the factors
that affect water consumption and identify the best standard model that
represents this function, where we relied on annual time series data during the
period (1990-2019), where we used the descriptive and analytical curriculum
and the standard econometric method, in addition to using the self-degradation
test ford dispersed slowing gaps ARDL, they have reached several results,
including: there is a statistically significant correlation between (average per
capita income average temperature) and the total water consumption, And a
statistically significant inverse relationship between average rainfall and the
total water consumption, among our solutions and suggestions we are:
rationalizing water in agriculture because it is Algeria’s largest consumer of this
vital resource, through the development of modern irrigation methods, as well as
the development of the exploitation and protection of groundwater in order to
reduce the water crisis that has led to the reduction of this natural resource.

Keywords: water, water demand management, water resources.
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el el G Jad) AL gl a3 6 A 2 ea s tHy
p A Jsandl 8 o) &l and 3

spadl sl i :(03-02) a5 Jyaal

ARDL Bounds test z3 sail 353l mgia il
a5l ADIe 22 61 Y adell A sd
Test Statstic Value K
F-Statstic 31.49975 3
Critical Value Bounds
Sigrificance 1(0) Bounds I(1) Bounds
10% 2.676 3.586
5% 3.272 4.306
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1% 4.614 5.966

(10) ad, dalall jlaif (EViews10 gy cila e e slaiely ol dae) i jhadl)

sl e sl e ST 31.49975 50l 5 Ay sunall F e of Jsoall DA (e Laadls
WDl aag Y Jsi Sl Hy aaall G i i il el gl S aie dajall Al gaal
Jiiy (Legin dide JolS aa gy ¥ ol ALlSia pe i) Al 5l il paaie o JaY1 Al sha
Lo Jae Glosie g JaY) Alsh 45 ADle a4 JsE A Hy Alad) da il
(legiy & e JalS5 aa g (ol AalSia ) yuxiall)

zisall HBall cUat) & 38 apas 2
Gt ARDL LS (e A0 sall 5 glaal) Y Jiis JaY) dlsh 403 8 A5le 25a g (o ST aay
shlal el g o) V) Als el 8 L G ol JaY) Gildee ke e Jsaasll
A sl JRE 4 miage o LS Akaike informations criteria (AIC) Jlas alasinl
O JSEl DA (e W iy G cadina) lmall 3 Gulad o L jlaal &5 el slals Juad
: S & (AIC) Jlsal lidg lede Jganl) 5 Al Bl o Uaiyl <l 8
a2l e 28l caal)LnXT Aaill0 c(oliadl (o 4 sthaall 30 40eS) LNy dplly 1
O 4iey (UdaeY) Jshar 3S)LNX3 J dpaidls 0 ¢(5) all da ) LNX2 sy 1 o Aleal
(1.0.1.0) s LEIARDL g3 sail
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zasaill Bl ollaiy) ol g :(05-02) o8, J<

Akaike Information Criteria (top 20 models)

-5.60 . . r
N A T A A
-5_52_::|I:|:::l|:}l|:l¢'
I [T [ [T
[ I I I I
I [ P! I !
[ I [ I - x ¥
Bt S T R S T R N T R S
[ N R
X
I T B N B
_5_53_: : | : T R T S
+*
I N
sTo L
[
-5_?2_::-
[
ET4 41
i+
_5'?6 r— r _rr— 1+ + 1T 1 1T "1 "1T "1T "1 "1 "1 "1 "“"T "“"T 71
5 e o oo 8 -8 oo oo
— O O e O 0 e e 3 3 0N e e — O 3 o
EEESE ESEEEEEEEEE SRS = =S
e s e [ s s s s [ Y [ i |
o o o o X o O O X O O o o O o o o o e e
L L <L <L <L <L =L =L =L =L =L =L =L =L =L =L =L =L =L =L

Eviews10 cla as e aldiel cuillall dae) e 1 juadll
JaY1 5 jual o Al ol ADY i L3
Al A il laal DA e JaY) 5 yualy Alsh Al i il (adls (S
$%5 (s siuall die A gina Cund E il 1Ho
¢%5 (s giuall 2ic A gina ) yuriall (Hy
{LRY) s Sladl )l saa

ARDL (1.0.1.0) z3gaill Ja¥1 5 jad 2e i geils 1(04-02) o) Jsanll

Varible coefficient Std.Error T-statistic Prob
D(LNX2) 0.145644 0.063684 2.286984 | 0.0317

CointEq (-1)* | -0.080775 0.005940 | -13.57942| 0.0000
(11) &, galall kil Eviews10 gali s s jae e ieYU il dac) (he 2 jduadl)

& siaas alls Coint EQ (—1) Uadl) st Julae of Uadll s 723 gl i il s LS
al Jo Ju g cliiag ol DU s il aia g %5 e J a5 P. Value=0.0000 . ¢ua
iy cdashll Ja¥) (8 (35 eladl A Al il ystie Gn JaY) 5 mal 4s il ADe 2
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Gxid (3a) Bany A g %8.07 Aty 58 Gyshl Ja¥) I sl Ja¥) e Uadll de
:Q@TBM@\J&AJ c)@..ﬂ‘l-}eb 12 L’i)ﬂ

¢ Ll @3‘):1;{2” < gl Qf J\Lj)“_

¢ laay) Jshan daS L (allins ) Jgaadll &l a5 2 gaull Blpa o Gauad aa s Y

(o s ARk Sladll B Ly SVl asadl 2 ola e A HUaSU PealY) e
¢Jidl Plaiad Dl axe

138 5 0.145644 o oLl o Cllall g D) ala 3 Cogud 5 ) jall da 0 0 5 WIS Sl
QLD Ae sl Blad) 8 olaall aladiid 53 Y a5 5l pall A o Agabiamdll Ay plaill (34 5
Acliall Jagdel jiy du s ol (e

ARDL (1.0.1.0) z3saill Ja¥1 dlysh dDle i il :(05-02) 8 Jsanl

Varible Coefficient Std.Error T-statistic Prob
Lnx1 1.518101 | 0.296128 5.126530 0.0000
Lnx2 2.710840 |  1.713152 1.582370 0.1272
Lnx3 -0.090307 |  0.145473| -0.620780 0.5408

C -24.61202| 3.854146| -6.385857 0.0000

(12) b, aldl lail Eviews10 cila jiae Lo slaie¥U cpidlall dae) (e 1 jaadll

Aol ) INX1 il dadeal bl ol of BaadU oDlel Jpandl DA e 1 lan) il
Ho pasd) dpim b (d 5 Jills «0.05 (e J8 C gl dalea s (aad) 0l o 2 il capuc
L LS %35 Ay sine 5 s die Aggine INXL Aalee o g 138 5 (Hy alad) dp ) Qi
(LDUaeY) Jsha 4 e ) INX3 Aalmas o5 yadl 4 0 2 jle o)) INX2 i) dades
ot INX3INX2 il ddea o Any 1385 Ho &teall &g il Jiis Jills 0.05 Ge S
K5 G siuall die 4 s

redl W) s oDlel Jsandl (e Aaa gl Sl DA (e 2 glaiBY) il

(slaad) 3o &y sllae ASH 4pasl)) INY (s 43 G0 5k ADe la of Jaadls InXD sl dpally
1.518 & pwties oluall (ye g gllaall 20K 2oafl Gl san s 1 oo il Jao Javgia puad 13 Cus
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salyy o 5,0l Al 6y Chsu aaddl) 3 El) Capal o) LS A g Legin Lo 38D (Y 3as g
RE P PR

Iy Gus 4in Aok 30 ollia o ol Sl G e a5l of Ladl X2 il Gl
2.710 @ Losin oball (e duslhaall K 2l lasany 1 sl all da s s WS Cua
bl @Dl e allall o) 3 L5 all a0 0 3 LS Lﬁi Bas g

LS Cum eIy (g 4y Ao Al dllia o o Alle 43,5l of Jaadl :INX3 jpscall dully
O sl 3an 5 =0.090 sleall (1o Ay slaall Z4ISY BeSl) i san g 1 o JUadYl Jshas GuaS < yuas
coailiie sbaall Dl de qllall & Uadyl Jglan oL

z 3 saill dpeapiill e eyl sal 5l Calladl
JM\CJM\@MMMCJMM\ Gl LAY (e Ao gana gl a) e Y

rollaaSll 3130 Jals Y1 slaal .1
(Breusch— J (il Y il Jlexind o 438 ¢UadS) 313 Lals )l asa s oo iU dal (e

: b WS Godfrey)
il ey laal =il :(06-02) a8 Jsaad

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.389856 Prob. F(2,21) 0.6820
Obs*R-squared 1.038197 Prob. Chi-Square(2) 0.5951
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.247623 Prob. F(3,20) 0.8620
Obs*R-squared 1.038583 Prob. Chi-Square(3) 0.7919
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.816124 Prob. F(1,22) 0.3761
Obs*R-squared 1.037319 Prob. Chi-Square(1) 0.3084

Eviews10 mali n e slaie¥h ol dae) (e 2 jnadll
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A il (53 4ie 5 0.05 & sinadl 5 sime 30 3S1 a5 Prob of aadl odlel Jaadl DA (e
aiag elhaal) o A Lli Y1 G aa g Y ald Julls (Hp axell 3 jd Jiiig Hy dbad
LS Tl V1 Al e Sl Y aiall 23 sl

Uaddl agdall a5l sl .2
rAalEl dpm yal) HLBAL asw g3 g Jarque-Bera Jlial e adiaia
¢ oraal) @5l i A sial) Ul :Hg
¢ erahall oyl A Y A el ¢ladl :H,
A il M sall SN

Jarque-Bera il zilis :(06-02) o8 Jal

1
’ Series: Residuals
Sample 1991 2019
-9 Observations 29
e Mean -3.29e-16
Median -0.001249
Maximum 0.030186
-9 Minimum -0.019774
Std. Dev. 0.010808
2] Skewness 0.872078
Kurtosis 4080854
- Jarque-Bera  5.087479
0.02 -0.01 0.00 0.01 0.02 0.02 Probability 0.078572

Eviews10 gl Sla ia e alaeYh cpillall dae) (a2 jhaal)

Aol Apm b i g 4key 0.05 oo LSprob=0.078572 o Badl Gl J<all DA o
ekl a5l o A el eUadV Jully s cHppaadl s 8 i sH,y

(Ramsey Reste) Jall JSal dals (e 23 gaill Lpadla Hliial .3
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sial Pl e zisall 4 aaiadl Ja) Jal dAam ) Ramsey Reste jloal g
sl A 8l

(I S Aals (e sdla e zisadll :H,
F G Jgaadl dnia gy La l2a

Ramsey laal zitis :(07-02) a8 Jsaal

Ramsey RESET Test

Equation: UNTITLED

Specification: LNY LNY(-1) LNX1 LNX2 LNX2(-1) LNX3 C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.406071 22 0.6886
F-statistic 0.164894 (1, 22) 0.6886

Eviews10 galipn Sla ia e alaeYh cpidlall dae) (a2 juaall
Aays 0.05 e S LIS culs Ramsey JLasy ddlaa¥l adll Badl el Jsaall DA e
G IS 2l (e e g3sail O (5 Hy paall A i Jiisg Hy aliall s il (g8
clhall ol Guilas jlaal 4
Al A il las) (DA e ceadl) Guilas jlaal Jal e ARCH loaly cpefiia
¢ uilatia olaall s tHg
coulaie e oYl ol tH,
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ARCH 5l i :(08-02) pi) Jsaal

Heteroskedasticity Test ARCH

F-statistic 1.780467 Prob. F(1,26) 0.1937
Obs*R-squared 1.794537 Prob. Chi-Square(1) 0.1804

Heteroskedasticity Test: ARCH

F-statistic 2551622 Prob. F(2,24) 0.0989
Obs*R-squared 4734441 Prob. Chi-Square(2) 0.0937

Heteroskedasticity Test: ARCH

F-statistic 1.602337 Prob. F(3,22) 0.2174
Obs*R-squared 4662297 Prob. Chi-Square(3) 0.1983

Eviews10 gali cilajiae o slae¥U Galllall dae) ¢ 2 jdadl)
Jabig Hy Alall deca i) (b 5 4ia5 0.05 e ST a5 Prob Gibudl Jsaall DA e Ll
conilatia s Uad¥1 ks Ml Ho paall 3o i
zasalll 4y ) jEal lasl .5
Lt Al @l gl asas e sla0 Al pall oda b deadtudll cllad) of e 2ST il
< LaaY) aal e SLEAY) 138 any Cua ((CUSUM) 3 sall oS 5l o ganad) lid) aadiuiug

pe JaY) Algh cildee )il gaey Gl 4 K s gl 2y o (oS dadi
:(CUSUM) i) zil g gy Ul J<al 5 JaY) 5 j0ad ilalas
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(CUSUM) _zal

15

10

S Sl

Eviews10 zalipn Sla jda e alaiely gillal) dlae) (e 1 juadl)

iz Lae %5 A sinall 2gan Jals & at 8 gl ¢ seane (e IS Of oDlel JSEN B e g8 LS
paiiuaall 73 saill AaDle Alll il JLEAY) 00 i g Adde ¢ AN Aali (e e 73 salll

i yal) (38 53 53 gay aui 4l o
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:daadll LA
~1990 5 sl DA il 3all 8 oball o callall AT Ald Allas Al 50 Juadl 134 b Licsd
Clelsd sae o aude Ji5all 8 sbad) Glo bl of W, st csladl 8 Gus <2019

Su s ol 3l g il s oluall ellgine g lad iS5 o5 glite iy (oo bina el ¢ )
e sl e alaie¥) aae g WY1 e il g paill Cona g oluall Jajidl Plaiuy! e
s

el (o g e lin o Lam sy Cum il all Gl i 4y ) i) lasly L @l calad) U
& iiall JalSill Hlaaly e Gl aay g <5 gl 3 J5Y) oA die 3 jiue Al jall Jae dia 3
Jae Gl o JaY) Alsh 4038 ADle aag 4l dagll culKs sgaall jloal aadiul
O Langy zisall U oy clagin o jide JalS aagyg AlalSia o yuiall of of il
S sl aladid zisadll aE lde Camy ades gsires Glle Uadll maan el
ARDL ablidl ¢l saill

el okl w Al s pes o Z3salll dadla jlas) e Ly bl @l s
oils ulad Slas) zdsalll Aadla jladly cpUadd) anhall o 5gl ¢ I JLla Y Lasl)

i) 23 saill Baga Y el (3 salll 4yl il lad) (o UasY)
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s oY) dpa il lial
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Op Ja¥) Alsh Ay 6 ADe aa g Al Al A il daa Y S Jeadll DA e Wla g
SZAIAY dua il sl
s gl S daill 3 Al Al DA e ey BIEN Gl daaa ) Wag
Sl O Cun sluall oDl 2S5 5 pall da o Gn Aflas) ANY @l Ak Al
bl e Ay sllaall 30l 850030 ) oas Lais sl el s 0
sAag ) L il Lsal
Dlgiad 4S5 2 8 Jas hugie G Aok ABle sy ) Llia g Al Al all Pla e
A 0 Al iy Le 138 g colpall DGl oo 3 a8l Ja daw gl a3y LS (o coluall
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Bl ) dea il &5 Leaae (e il jill Gaua @l 1385 G Juadll g IV Juaadll DA (e
saadul)
tAgmplal) A5l W jobias g o5 ) Gl ol s ool il adsey i3l Sls
il Ak F Ul g 8 ) aady @lldg el Jlad & dgpdall A8l 3y sall S5
(ool ools eliall s Aol o Laldasaud de o5 ) s sbadl jalias & sl g sull
Gex (e sl Dlie il Dl ) aal) dllis as aa Logy Al 2l 8 gl
(Al dea (e Fliall danda g

gl @l A ) il L3
b zisal DA e 4l b i) i) g sladl (e A sllaad) AISH AuaSl G A
¢Libanl 5 Lalat) J giia
(28 Ja0 Jaus gie o sle 5l) LNXL 5 (slsall (e oy sllnall 300 2ol 2 5le o)) LNy oilduad]
Sl oY) Lnx3 5 (5l sadl da 0 Jawsie S jle o)) LNX2 opilaladl s o J oY) (38 aie (5 s
Aa ) Guuas PP jlaal alasiuly elldy o siwall die (4 e (LlaeY) Jsha 38 dausie
¢ uxie 8 yals
ad e Jda e g oliine gl DU e il dias o sinay el Undll momai Jalra of Lan g
¢y ol Ja¥) 8 ol sl elatly Al pall <l ity JaY) 5 yuad 431 6 ADe 2a g
dasrs ALlSie il el o gl Al dae @paie G JaY) Al 4 ADle dgay
tlagin & jidia JulSs
dad 8 JA hangie g ali uaiaS bl (e Ay gllaall AISN Bl (g Aga yla ABDle D9y
QQ#LAQ:\)MBJ\)J\
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dsadl ARlEL Allig A pde Ay sk Sladl 3 lebyea axe s JUaeY) slie (e 3l 55 pn
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S opge shas i Y elially aall Cogall ol dalladd saaa iy lll oy
¢l Aadlall Bdedl slaad) e Laliadl dal e Liad g o150 Jlal

P e elldy sl a)sall 13g) dllgine 5814y ol )3 Jleadl 8 ol eDlgind 0d 5
¢aall gl caudld sk

3y 5all 13gd Yl PN Jal (e G50 55 A Clany aladl)

aysall 13 mlias) ) col sl Al e Qi Leilea s Adsad) sluadl (Dlrial y ghai-
¢ bl

4 yall @l .5
¢ Jid (Plaid eyl sbe Slaiuy el
¢ i ol 8 Anlal ol sall calpaliatd)
¢ el & s g Uaill olal) e ollal) ANA il 23 saill
toleall Aalus e allall 0 55y &) gall ALl 231 gal)
fermball 0 sall 138 5 85 ) paiul oliall eBlgind 3l 5 550

Aallal sbal) Aulatl elilacal) oIS Llasiu-
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Jslaall daid

sl DA 5l (b Ay sl dgually laall o IS allal) g1 £(09_02) i Jgasd
(=)oY ¢geliall ¢ il g aill) cilelld 5 i (2019_2009)

(%) =130 (%) (o Linal (%) S5l < sl
59.4138266 5.65406934 34.932104 2009
59.4383728 5.39688268 35.2547443 2010
59.2866989 5.15454875 35.5587525 2011
59.2284866 4.92581602 35.8456973 2012
61.6040177 3.6219535 34.774007 2013
63.8039058 2.4145385 33.7815557 2014
65.8469366 1.29319483 32.8598686 2015
64.1411104 1.88414512 33.9747444 2016
63.7640986 18.2565475 34.4102466 2017
63.7640986 18.2565475 34.4102466 2018
63.7640986 18.2565475 34.4102466 2019

.(Banque mondiale) http://www.banguemondia.org ¢ Jsall <l : jaadl

(2019_1990)

8l A 3 J20 Jagia g slaall (he Ay gllaall g€ ilily 3(10-02) iy Jganl

il J83 danrgia | (pa el A0SY ) el gl
(z2) (unsa e Jhle) alsad
340782.4678 4.36 1990
328759.0903 4.55570909 1991
326989.3679 4.67541818 1992
313030.4028 4.79512727 1993
303743.0593 4.91483636 1994
309295.5948 5.03454545 1995
316348.9943 5.15425455 1996
314496.9439 5.27396364 1997
325580.8287 5.39367273 1998
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Jslaall daid

331333.408 5.51338182 1999
339134.9191 5.63309091 2000
344535.6312 5.80716667 2001

358954.999 6.04360606 2002
379623.7775 6.22024545 2003
390414.5592 6.39688485 2004
407847.5261 6.57352424 2005
408846.2376 6.75016364 2006
415920.7875 6.92680303 2007
418686.1682 7.10344242 2008
417813.8286 7.280081882 2009
42.4883.9492 7.45672121 2010
428983.9841 7.63326061 2011
435033.6306 7.8 2012
438508.0889 8.18466667 2013
446248.8006 8.56933333 2014
453596.9888 8.954 2015
458872.9912 9.23 2016
455829.8777 9.802 2017
452602.8279 9.802 2018
448797.0869 9.802 2019

.(Banque mondiale) http://www.banquemondia.org ¢ Jsall i) : juadll
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Jslaall daid

sl DA el 8 UadY) Jshan 40 Jaus gia g 50 pad) da 0 Jaugia 1(11_02) &, Jsanll

(2019_1990)

Joha 43S uagia | 350 pall da )0 Jausie <l gl
(mm) syl (C°)
504.9 18.4 1990
547.5 17.3 1991
714.8 17.2 1992
511.0 17.3 1993
492.8 18.5 1994
517.1 18.3 1995
714.8 17.8 1996
486.7 18.6 1997
623.5 17.9 1998
657.0 18.4 1999
292.0 18.3 2000
535.3 18.5 2001
514.0 18.5 2002
809.1 18.3 2003
641.8 18.1 2004
538.4 17.6 2005
562.7 18.8 2006
809.1 18.1 2007
672.2 18.2 2008
638.8 18.5 2009
742.2 18.7 2010
736.1 18.5 2011
717.8 18.5 2012
891.2 18 2013
617.5 19.1 2014
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489.7 18.3 2015
644.8 19 2016
532.3 19.1 2017
781.7 18.5 2018
526.2 18.9 2019

. https://www.meteoblue.com i jall #Lidl s @ jsadl
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aadl sl Jole sl je

2008 s colpall ale (i glS Gud e L3

WIS b5 g A Dla cajlaall sliie colselly sllly G ¥ Gigh a2 ke .4
2008 i xSy

il Jiiall a2k el cpassall deas jalall caaal aaldl ae sess plac W5
2001 g5

) s caaslls pad il o edgind) duxigh caeal aaldl ae dese lac .6
.1995

Sl dgaall @l siite o(Jiad dallea (igh) sl Y Jiae cellall gl i 7
2017 Ay saall A pall 4 ) sgandl i o 30l g Adaill o gla 1l

e S ol 3.8

2019 callall dae 30 AnSall ol duia bl g gsalae ¢ Sl Gl aaal .9

Adlaiall Ay (Blae) 3 558y Jul llaadly Sladl il 2o 2ae o .10
2013 oalall iy

2005 gl s paall gLl dglad) Al (ganad) e G 11

sl s pall Ayl o oIl cdgdall slpall Gl ol gall de la gl ae e 12
1995 i alsl

( pae Aol Al (Ih gl o sadl duaia (s ) aaal dess 13
2012

Jsall Gamy g 3 yall o oluall Aa ) Gilaall 3ok 8 ¢ 03l Soall e SLE .14
2011 ‘@)ﬂ\jj_ﬁuﬂ@dji}“ JJ} J\J cl.L: c(a:uJa.“
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Gl 0 e ol callally el Ghash 8 ol claliat) ca Y1 3 sans 15
2011 g pm g all 3aa gl
Al Gaall 48 (1l (Al g agdall 3 ) gall cilbpabiatll il J1 o 2es .16
2ol
T el B Pt it
Sl Aen o I 6 el eyl ol agay V2 Aaial Adiid wdl il L]
1998 ¢ jims iy HuSy) s giall jadl 5 Al syl
AALED 5 alall g Ay gl santall aeY) Aaliia cAglall 3 ) sall Zpal o alladl sasiall adY) 5 .2
2021
Iy PON BRI 4]
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VAR Lag Order Selection Criteria
Endogenous variables: LMY
Exogenous variables: C

Date: 05/21/23 Time: 12:45
Sample: 1990 2019

Included observations: 28

Lag Logl LR FFE AlC SC HQ

0 1.384209 MA 0.056926 -0.028158 0.012421 -0.013612
1 84 23650 153.8500" 0.000165% -5.874036% -5.778878" -5.844945*
2 84.84372 1.084335 0.000169 -5.845980 -5703244 -5802344

INX1 uscall 5ali da j23(2) A8y @aldl

VAR Lag Order Selection Criteria
Endogenous variables: LMNX1
Exogenous variables: C

Date: 05/21/23 Time: 12:49
Sample: 1990 2019

Included observations: 28

Lag LoglL LR FPE AlC SC HQ

0 14 66935 A 0.022055 -0.976382 -0.928803 -0.961837
1 68.98088 100.8643 0.000490 -4784349 -4689191 -47552568
2 73.60260 5.253065* 0.000378* -5.043043* -4.900307* -4.999407*

Inx2 oaaiall Al ds g .(3) e aalall
VAR Lag Order Selection Criteria
Endogenous variables: LMNXZ
Exogenous variables: C
Date: 05/21/23 Time: 12:50
Sample: 1990 2019
Included ocbservations: 28

Lag LogL LR FFE AlC S5C HQ

0 62.72430 MAE 0000712 -4.4038792 -4361300% 4394333
1 64 33851 2997813 0.000682% -4.452751* -4.357593 -4.423660%
2 65.22689 1.586398 0000688 -4.444778 -4.302042 -4.4017142

Inx3 ),)ﬂ.a.“ ‘):\;13 2\;)3 (4) eg_) é&.‘a.“
VAR Lag Order Selection Criteria
Endogenous variables: LMNX3
Exogenous variables: C
Date: 05/21/23 Time: 12:51
Sample: 1990 2019
Included cbservations: 28

Lag LoglL LR FPE AlC 3C HQ

0 2277374 MA* 0.053446* -0.0912471* -0.043662% -0.076696™
1 2299269 0040663 0057325 -0.021376 0073781 0007714

2 2333688 006814632 0061455 0047524 0190330 0.091230
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Mull Hypothesis: LMY has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. +-Stat Prob.*
FPhillips-FPerran test statistic -2 007372 05731
Test critical values: 1% level -4 309824
5% level -3.674244
10% level -3.221728
*Mackinnon (1986) one-sided p-values.
Residual variance (no correction) 0.000121
HAC corrected variance (Bartlett kernel) 0.000148
FPhillips-Perron Test Equation
Dependent Variable: D{LMNY)
Method: Least Squares
Date: 05/21/23 Time: 12:53
Sample (adjusted). 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LMY(-1) -0.210718 0112524 -1.872642 00724
C 0328584 0162161 2 026283 0.0531
@TREMD(™990%) 0006070 0003170 1.815061 0.0665
R-squared 0129404 Mean dependentwvar 0.027339
Adjusted R-squared 0.062425 =2.D. dependentvar 0.011986
Mull Hypothesis: LMY has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perraon test statistic 0. 368364 09779
Test critical values: 1% level -3.679322
5% level -2. 967767
10% level -2.622989
*MackKinnon (1296) one-sided p-values.
Residual variance (no correction} 0.000138
HAC corrected variance (Bartlett kernel}) 0.000162
Phillips-FPerron Test Equation
Dependent Wariable: D({LMNY)
Method: Least Squares
Date: 05/21/22 Time: 12:54
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
LMY (=13 0.004060 0.009586 0423578 0.6752
C 0.0189780 0017989 1.099567 0.2812
R-squared 0.0058601 Mean dependent var 0027339
Adjusted R-squared -0.030191 S.D. dependentvar 0.011986
S.E. of regression 0012166 Akaike info criterion -5.913871
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Mull Hypothesis: LMY has a unit root
Exogenous: Mone

Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. +-5tat Frob.*

Phillips-Perron test statistic

11.09938 1.0000

Test critical values: 1% level
5% level
10% level

-2.647120
-1.952910
-1.610011

*Mackinnon (19896) one-sided p-values.

Residual variance (no correction)

HAC corrected variance (Bartlett kernel)

0.000144
0.000169

Phillips-Perron Test Equation
Crependent Variable: DILMNY)
Method: Least Squares

Date: 05/21/23 Time: 12:55
Sample (adjusted). 1991 2019

Included observations: 29 after adjustments

Wariable Coeflicient Std. Error t-Statistic Prob.

LMY(-1) 0.014517 0.001208 12.01400 0.0000
R-squared -0.037883 Mean dependentvar 0.027339
Adjusted R-squared -0.037883 5.0 dependentwvar 0.011936
S.E. of regression 0.012211  Akaike info criterion -5.939031
Sum squared resid 0.004175 Schwarz criterion -5.891883
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Mull Hypothesis: LMX1 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.510634 0.3210
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0000386
HAC corrected variance (Bartlett kernel) 0.000730
Phillips-Perron Test Equation
Dependent Variable: D{LMX1)
Method: Least Squares
Date: 05/21/23 Time: 12:01
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
“ariable Coefficient Std. Error t-Statistic Prob.
LIXA-1) -0.204471 0.084536 -2.418748 0.0229
C 2 580518 1.065460 2421976 0.0227
@TREMD{12907) 0.002680 0.001432 2 568677 0.0163
R-squared 0.202450 Mean dependent var 0.0094894
Adjusted R-squared 0141101 5S.D. dependent var 0022399
Mull Hypothesis: LMNX1 has a unit root
Exogenous: Constant
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.242169 0.9220
Test critical values: 1% lewel -2.6T79322
5% lewvel -2 96TTET
10% level -2 622989
*Mackliinnon {(1996) one-sided p-values.
Residual variance (no correction} 0000484
HAC corrected variance (Bartlett kernel) 0.000914
Phillips-Perron Test Equation
Dependent Variable: D{LMNX1)
Method: Least Squares
Drate: 05/21/23 Time: 13:03
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LMZ10-1) 0.001138 0.0293873 0.032097 0.9599
C -0.005124 0.383716 -0.013352 0.9394
R-squared 0.000054 Mean dependentvar 0.009494
Adjusted R-squared -0.035981 S 0. dependent var 00223299
S.E. of regression 0.022810 Akaike info criterion -4 656301
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Mull Hypothesis: LMX1 has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.658697 0.9734
Test critical values: 1% level -2 647120
5% level -1.952910
10% level -1.610011
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000484
HAC corrected variance (Bartlett kernel) 0.000914
Phillips-Perron Test Equation
Dependent Variable: D{LMX1)
Method: Least Squares
Date: 05/21/23 Time: 13:04
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LIMX1(-1) 0.000739 0.000324 2 282877 0.0302
R-squared 0.000047 Mean dependent var 0.009494
Adjusted R-squared 0.000047 S.D. dependentwvar 0.022399
S.E. of regression 0.022399 Akaike info criterion -4 725760
Sum squared resid 0.014048 Schwarz criterion -4 678611

&M\ e [nx2 ):\Jﬁmﬂ BJ;}]\ JS; JL\B;\ .(7) 35) ‘_Sa.‘a.“

Mull Hypothesis: LMX2 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Ferron test statistic -6. 145417 0.0001
Test critical values: 1% level -4 309824

A% level -3.674244

10% level 3221728

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

Residual variance (no correction) 0000422
HAC corrected variance (Bartlett kernel) 0.000445

Phillips-Perron Test Equation

Dependent Variable: D{LMNX2)

Method: Least Squares

Date: 05/21/23 Time: 13:07

Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

‘ariable Coeflicient Std. Errar t-Statistic Praob.
LR2(-1) -1.142062 0185048 -G ATAT12 0.0000

C 3283123 0532568 6. 164704 0.0000
@TREMD(™1990") 0.002398 0.000581 4 056245 0.0004
R-squared 0596508 Mean dependentvar 0.000825
Adjusted R-squared 0565470 S.D. dependentvar 0.032830
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Mull Hypothesis: LMX3 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-FPerron test statistic -5 248635 0.0011
Test critical values: 1% level -4 309824
5% level -3.574244
10% level -3.221728
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.044584
HAC corrected variance (Bartlett kernel) 0.044584
Phillips-Perron Test Equation
Dependent Variable: D{LMNX3)
Method: Least Squares
Date: 05/21/23 Time: 132:09
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
LMEZ(-1) -1.054574 0.200923 -5.248635 0.0000
c G.638483 1.260866 5265018 0.0000
@TREMD(™19907) 0.007785 0.005308 1.466571 01545
R-squared 0516382 Mean dependentvar 0001425
Adjusted R-squared 0479181 S.D. dependentvar 0.309000

Js¥) @l xie Iny il sas gl 3 las) :(9) @alal

Mull Hypothesis: D(LMNY) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perran test statistic -3. 422461 00686
Test critical values: 1%% level -4.323979
5% level -3.580623
10% level -3.225334
*MackKinnon (1296) one-sided p-values.
Residual variance (no correction} 0.0001326
HAC corrected variance (Bartlett kernel) 0.000138
Phillips-Perron Test Equation
Dependent Variable: D{LMNY,2)
Method: Least Squares
Date: 05/21/23 Time: 12:57
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
DLMY(-1)) -0.F71338 0 226595 -3.404042 0.0022
C 0.019699 0.007146 2 FTEE864 0.0107
@TREMD({™9907) T.6G8E-05 0.000302 0.254181 0.8014
R-squared 0.227606 Mean dependentvar -0.000951
Adjusted R-squared 0273814 S D. dependentwvar 0.014500
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Mull Hypothesis: D{LMNX1) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 2 (LUsed-specified) using Bartlett kernel

Adj. -Stat Prob.*
Phillips-Perron test statistic -2.0028986 0.1481
Test critical values: 1% level -4 323979
5% level -3 580623
10% level -3.225334
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000313
HAC corrected variance (Bartlett kernel) 0.000251
Phillips-Perron Test Equation
Dependent Variable: D{LMNX1,2)
Method: Least Squares
Date: 0521423 Time: 13:05
Sample (adjusted): 1992 2019
Included cbservations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DL (-10) -0.510188 0163616 -3.118202 0.0045
c 0.009314 0.007656 1.216569 0.2351 .,
@TREMD(19907) -0.000204 0000448 -0.455150 06529
R-squared 0.306352 Mean dependent var 0.000981
Adjusted R-sgquared 0250860 S5.D. dependent var 0.021627
Phillips-Perron Test Equation
Dependent Variable: D{LMNX1,2)
Method: Least Squares
Date: 05/21/22 Time: 13:06
Sample (adjusted)y; 1992 2019
Included observations: 28 after adjustments
Variable Coeffiicient Std. Error t-Statistic Frob.
DH{LMA-1)) -0.526104 0157380 -3.342894 0.0025
C 0.006313 0.003831 1.647937 01114
R-squared 0300604 Mean dependentvar 0000881
Adjusted R-squared 0273704 S.D. dependentvar 0.021627
S.E. of regression 0.018431 Akaike info criterion -5.080827
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Mull Hypothesis: Mo levels relationship

Test Statistic Yalue Signif. [0y (1)
Asymptotic: n=1000
F-statistic 31.494975 10% 2.37 32
k 3 5% 2749 367
2.5% 3.15 4.08
1% 3.65 4 .66
Actual Sample Size 29 Finite Sample: n=35
10% 2618 3532
5% 3164 4.194
1% 4428 h.816
Finite Sample: n=30
10% 2676 3.586
5% 3272 4.306
1% 4614 5.066

ARDL Error Correction Regression
Dependent Variable: D{LMNY)
Selected Model: ARDL(1, 0, 1, O)

Dnadll JaY) 8 73 sall i il 1(12) a8 @alal

Case 2 Restricted Constant and Mo Trend

Date: 05021423 Time: 13:17
Sample: 1990 2019
Included observations: 29

ECM Regression
Case 2: Restricted Constant and Ma Trend

‘ariable Coeflicient Std. Error t-Statistic Frob.
D{LMXZ) 0145644 0063684 2286984 0.0317
CointEqi-1)* -0.080775 0.005940 -13.59742 0.0000
R-squared 0187014 Mean dependentwvar 0.027339
Adjusted R-squared 0156904 3S.0. dependentvar 0.011986
S.E. of regression 0.011006 Akaike info criterion -6.114290
Sum squared resid 0.003271 Schwarz criterion -6.019994
Lag likelinood 90.65721 Hannan-Quinn criter. -6.084758
Durbin-Watson stat 1536432

* p~value incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Ma levels relationship

Test Statistic Value Signif. 10y 1)
F-statistic 31.498975 10% 2.37 3.2
k 3 5% 279 3.67
2.5% 3.15 4.08

1% 3.65 4 66
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ARDL Long Run Form and Bounds Test
Dependent Variable: D{LNY)

Selected Model: ARDL(1, 0,1, 0)

Case Z: Restricted Constant and Mo Trend
Date: 05/21/23 Time: 13:14

Sample: 1990 20149

Included observations: 28

Caonditional Error Correction Regressian

Wariable Coefficient Std. Errar t-Statistic Praob.
C -1.988047 0842740  -2108798 0.0461
LMY (-1)* -0.080775 0038529  -2.043468 0.0526
L™ 0122625 0.056350 2176142 0.0401
LMX2(-1) 0.218969 0174317 1.2561549 0.2217
L3 -0.007295 0011468  -0.636108 0.5310
Di{LM*2) 0.145644 0121865 1.185130 0.2442

* p~value incompatible with +-Bounds distribution.
**Variable interpreted as £ =Z(-1) + D{Z).

Levels Equation
Case 2 Restricted Constant and Mo Trend

Wariable Coefficient Std. Errar t-Statistic Praob.
LMK 1.518101 0296128 5126503 0.0000
LMKE 2710840 1.713152 1.582370 01272
LMX3 -0.090307 0145473  -0.620780 0.5408

C -24 61202 3854146  -6.385857 0.0000

EC = LMY - (1.5181*LNX1 + 2.7108*LMNX2 -0.0903*LNX3 -24 6120 )
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Dependent Variable: LMY
Method: ARDL

Date: 05/21/23 Time: 13:10
Sample (adjusted): 1991 20149
Included observations: 29 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LRET LMAEZ LMNX3

Fixed regressors: C

Mumber of models evalulated: 500
Selected Model: ARDL(1, 0,1, 0)
Mote: final equation sample is larger than selection sample

ARDL aladiuly 73 saill a8 :(14) a8 @aldl

Yariable Coefficient Std. Error t-Statistic Prob.*
LKY(-1) 0.919225 0.039529 2325467 0.0000

LM 0122625 0.056350 2176142 0.0401

LMX2 0145644 0.121865 1.185130 0.2442
LMX2(-1) 0.073325 0103888 0.705809 04874

LMX3 -0.007285 0.011468  -0.636108 0.5310

C -1.888047 0942740  -2108798 0.0461
R-squared 0.8897991 Mean dependentvar 1.888053
Adjusted R-squared 0887554 S.D. dependentvar 0241117
S.E. ofregression 0.011925 Akaike info criterion -5.838428
Sum squared resid 0.003271  Schwarz criterion -5.555539
Log likelihood 9065721 Hannan-Cuinn criter. -5. 748831
F-statistic 2284961 Durbin-\Watson stat 1.536432

Prob(F-statistic) 0.000000
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