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dlas) 1plerdivg ol jbee (Johansen-Juselius, 1990). oulua 5 (puila sa dungin aladinly i Ja¥) ALk
aniall Uadll e 23 sai a2ai) o jidie JalS3 a5 13) (Max-Eigen). 4503 4ad oaadl 43las) 5 (Trace) Y
(oY) 2013 (s b ) 4l sinna A 23 saill A0 Y) 5 ((VECM)

Dickey, David A., and Wayne A. Fuller. "Distribution of the Estimators for Autoregressive Time Series with a %
Unit Root." Journal of the American Statistical Association, vol. 74, 1979
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Johansen, Seren. "Statistical Analysis of Cointegration Vectors." Journal of Economic Dynamics and 131
Control, vol. 12, 1988
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il LY HAaY C JalT AL ol A ) 58 Ae 2 g5 e Sl G i) Jalsal jlas) )

Jalsil) 4y 43 a5 g (ADF) saa gl Jda JLsdl 1

(ADF) aa gl jia JLid) gilil (4 2.1.1
I Gl die 5 (5 sl 2ie GECF 5 SAVING (e JSV ADF i) il i yay (5Y) J saall

(EViews 13) 25 s/l Jisl ADF Jliis) zilii 8 )saall

i) JiAY ddua | ADF Asibaa) | AdlaiaY) ADF duilas) sy Qs

(5 Simnall) Prob.* (S8 GAY) Prob.* Jalsil)

SAVING L -1.5153 0.5167 -5.4978 0.0000 I(1)
SAVING slail + <l -2.2977 0.4261 -5.4914 0.0003 I(1)
SAVING | olaily i (50 -0.1963 0.6098 -5.5687 0.0000 I(1)
GFCF Las s -0.5090 0.8730 -5.7868 0.0001 I(1)
GFCF slail + Culd -1.1432 0.8997 -5.7392 0.0006 I(1)
GFCF | ol culi ¢ 5n 0.5777 0.8292 -5.8905 0.0000 I(1)

cadlall slae ) (e 1yl

IHS Global Inc. EViews 13 User's Guide. THS Global Inc., 2021. 138
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(VAR Lag Order Selection) ¢/ < i sae JLiR/ ulee 9 san/

Lag | LogL LR FPE AIC SC HQ

0 |-297.0752 |[NA 3769.648 | 13.91047 | 13.99239 | 13.94068
1 -210.2849 | 161.4703* | 80.19508 | 10.05976 | 10.30551* | 10.15039*
2 [ 2057787 |7.964414 | 78.45915* |10.03622* | 10.44580 | 10.18726
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r=90 0.246388 16.87410 15.49471 | 0.0308 12.16376 | 14.26460 0.1046

r<l1 0.103756 4.710337 3.841465 | 0.0300 4710337 | 3.841465 0.0300
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Crmaild g2 LA il jaudl (3.2

lae ¢« 1 < 1 (Prob=0.0300)_=é » U =0 (Prob=0.0308) dsa sl = s (Trace) SV JLis) o
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A gla & jidia JalSS ABe 22 63 Y O Sle aaiad A (Cheung & Lai, 1993). 4 sdie lalad 2 sa
gl b s IS ety o puaiall of g 138 A yaall 55l JBA 31 5adl & Hlaiully SaaY) g daY)
580 Cladeal (i yahy Gayy sl 3 gilaia el b 5 6 e 1) 5 A8y (Ui Vg ot el
SLEY 5 SV e G Jaadi

) urtial) o Adussal) g Aualiial) A3Mal) jua85 1A Gllaal)

Jalas Alda ye 5 ¢l 23 gl 2Bl SN ypaa g dia 3 JuSlall dilianyl) paibiadll (e 2SE 22y
SRRV Lalal sla) Al ja ) allaall 138 Caagy g Al Hall Jae AualaB) Ol puaiall ¢y AKaalinall 2Mal) Aala
a8 ) A8l (e ) A 8100 SY) patall daah ran (5315 ¢ padl pal dpadl LSRN OYA (g L)
A )l 5 38 YA ol padiall s Aabital) Y i Jal (e 42l Jalat 5 uliall @l 23 sail
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VAR (1)zigai pafi 1
il gae.1.1

& (VECM) dalall (50 il sisall (8 538 #3saill o ol & jidie JulSi aa 5 ade 5 p=] 2aad aay
2 G gay oba) Jsaadl VAR (1), @labae

(EViews 13) s siall O piia — (1) VAR 73 sai Claleo ] Jsandl

(&) el Aslaal) | Jiiecal) jaial) | (Coefficient)delaal) | s baall Wadd) | ¢ dibas) | Adlaiay)
SAVING (-1) 0.922054 0.06421 | 14.3608 | 0.0000

SAVING GECF (-1) -0.124510 0.11042 | -1.12763 | 0.2665
C 6.829625 3.95039 | 1.72885 | 0.0912

SAVING (-1) 0.122811 0.03728 | 3.29453 | 0.0021

GFCF GECF (-1) 0.860994 0.06411 | 13.4307 | 0.0000
C -0.251737 2.29354 [ -0.10976 | 0.9132

Oillal) dlae ) e jaadll
0.8285 = laiiny! Aalas ¢0.8269 = Y] ddalas : Janall R2 ;4lada
(GFCF) i) Alsaa yaudi 1.2

Yol 2ie Lilas] (55i0e — 0.01 e 81 (0.0021) Adlaia¥) aiad s « SAVING (-1) = 0.1228slae
@ %0.123 Nsa LY Bl ) s Andalall Adud) B 041 lalay JASY) Bab o ) ey
Aoala®Y) 4 Hlail e Gt s alag) AL 138 6 LAY al gall il (a1 pe Allad) Al

(g3 (I3l gy i) of ) o 138 (p=0.000). 12> s size « GFCF (-1) = 0.8609slxa ¢
4.6 ~ il 1] oo 8 jeed) Caad dpalall Al 8 4iedy HaS OS5 o Sl L) of
RUPe
(SAVING)_A2Y) Adslaa paudi 1.3

32 Yl Lilaa) g g > 0.10 — 0.2665 4l dailly « GFCF (-1) = -0.12450sla0 o
Sl Ay e Gl el dlas) AV 53 il

Oe Tas Ay oY) Aule i i 1385 ¢ (p=0.000)2a @ sime « SAVING (-1) = 0.922004las
4 9692 Aaiy il Jlall sl o g Tas dlle 2,1 et aa" (Random Walk) (2 séall il
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Aing (520 (55 jall BLaBY) & JLAaY) JSia eai A 038 A3l gl Aatem 4] il 5 ¢ punlall alall

5Saall dghdll el ) e

ey 3 gl O iy L o ilalaall WS 80,82 (e Aol Jamall ypasill Jalas s 73 gaill dlaa¥) andil)
3 a3 Laigy Al bl Al A Tas a5 gie g5 QL) 5 SAaY) e Tk Gl ol sl e %83 s
sl S Aa sne e oAl dalse N Al Al

(Granger Causality)_a S &znud) L33 2
JRRY) gl (e 2.1

Lnand) L) o) sa) a3 € sl gaall 8 el ol LY Camy LAY Ja 1) saall J)sadl (e sl
Wald (Chi-square) L) gl G e M sall dsaall VAR (1) zased st} & el S

(VAR Granger Causality/Block Exogeneity Wald Tests) =il S L] JLis) zilii [ 2(J gl

Za ) D) i) ial) Lilaa) ala Lsay) AN
(Dependent) (Excluded) Chi-sq (dfyia (Prob.)

SAVING GFCF 1.271556 1 0.2595 Oe A a8 Y

SIGFCF

SAVING

GFCF SAVING 10.85393 1 0.0010 (0 A 3a

SISAVING

GFCF

cadlall slae ) e 1 jadl)

U g pedil) 2.2

) A i jlia) Jlaiad gl G QL) e Jaad g gina ili 3 s g Al sl &l & ekl
Al 38 o o Las %] Ay simall (5 sisn (o0 JB A 025 ¢(0.0010) Jleiinsl) e laaY) 58l axey dalall
s LY (e A 3 ga 5 pdan Taldll adall daa 8 s ) (5258 Aaill e A 85 ¢(0.2595) (mSal) il

'J\AJY\

Lo e 392 9 099 Jlafiiat) L) JASY) (e i olady) alal L LBBle A G piiall (o Lpacad) ABDlal)

-

Aause

g

70




—lail) L) I Juadl)

Sladal) jawdd g CS}A.'\S\ )R Jadan s Gl allaal)

(Haan o)) jEiul s 4imdlia (s e S UK allay y cdadi o 085 e ol 23 saill Zlad juaily Y
LS Al JSUGall (a0 518 5 23 gail) daDl e 28SS Al Apapd il <ol HLAAY) (e de gana ol ja) A e el
AalaBY) ol il Aaalinal) e ) Aagds aghs eUad) il Jala 5 cilareall Llaia¥) J1sd Jilat ransy
I jd b aaie IS Feabe s ) Alis] a5 Y] (e JS @l e Ralid) cileaall i i
e e AV jaaidl

(Diagnostic Tests)oadddll < Lad) ]
. w. h--x‘

(LM Test)dsl séal) slady) bl ) Juidl 1.1

(Serial Correlation) S/l LLi )Y LM JLSS) gilii [ 3 saad)

(Lag) sdy) LRE* stat 4sbaa) | (df) 4a) <as | (Prob.) 4ullaiay)
1 8.016420 4 0.0910
2 7.941481 4 0.0937

Oillal) dlae ) et jaadll

O 3 Jaldi ) A aa g8 ¥ ) J sl aakiss 4305 ¢0.05 e ST AJLGAY) 2l paen o) JLERY) kil
Ll ) axe o b sy 3 sall O 2138 5 ¢HO: no serial correlation axl) duaji J s sl 3 5ail) B 5
,;LE';‘}”

(Jarque-Bera) 2 sll (ahal) a3 58l JLSs 1.2

2iibl 2 sill Jarque-Bera LS wilii ][4 s

(Component)(sSall Jarque-Beradsibaa) | 4 al cila (Prob.)4dLiaY)
1 (SAVING) 0.812048 2 0.6663
2 (GFCF) 0.725489 2 0.6958
Joint (JSS g saill) 1.537536 4 0.8200

catdtall dlae ) a1 ydadl)
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Laa c().uS.\ ch\) Ayl & Gﬁ 0.05 (= ).\S\ YY) o ﬁ.iﬂ\ @)}Sﬂ Jarque-Bera)Lf.’\';\ O
985 el paiall daaia canhall 4y gl e (B sl ol jadl e s aa g pae Il g aoal) duia B (i ) adm sy
sl Al Ul A8 6 ge e m L

(AR Roots Graph)) jiiu) s 1.3

il @,elal | (Inverse Roots of AR Characteristic Polynomial) sl (s sSae o o
Gsina Vs Jfind zdsaill G i 1385 (1> 0.98 = dillae dad 5ST) dggan ol 3 dlal) JaIa i jgial) auea of
REEE RS ACPE PRGNS PRPNEEC I PR WIS WOR L PR SRV PR LGNNI 3 R Ol ENPLEN

Inverse Roots of AR Characteristic Polynomial
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(AR Roots Graph) L3l s3al) bhie 13 JSI/
OaidUall slae) e 1 ydadl)

i

o) AL ana dl) ¢l sl Cﬁa\.u MR e aldiig el& ?SA

Ao alaie D latla ddaa Laa ¢ ) sl Aadl g 1 E0uY) i (e B Aol Jaibady 2l VAR (1) gisad

AB i ga g ABay aLaBY) giliil) (aMAiu) 9 Jlaiiud) g LAY G ABDad) Julas b
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(Impulse Response Functions — IRF)<ilatall dilaic) Jiga Julai 2
gl gaes 2.1

& ¢« (GFCF)_iin¥) 5 (SAVING) ¥ (e JSEaal 5 (5 lbine il yad) Jhaie 4 jlins deda 4ua 53 o

s i aldie] a3 Ay sl Alatal) J g0 alainly (<) sin) Ayl ) ol 58 10 e o oo i) DS Alat) dua ) o

i B LAY o salde g ki il 81 e 3Ly @35 « GFCF L SAVING _ssiall Jass (Cholesky) sSead sS

Sl 4 gl i) A Jsiee Gl 381 2 g) SaoY) e Tl s ¥ i) of cps 8 Ol e Ul
et ) sal da ) Al o g 1) U JSEN eaa gy ((AS))

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s
Response of SAVING to SAVING Innovation Response of SAVING to GFCF Innovation

4 4
2 2
0 0
2 2

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Response of GFCF to SAVING Innovation Response of GFCF to GFCF Innovation

2 2
1 1
0 0
1 1
2 2

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

(Impulse Response Functions) <lexall 4, ) gl Llaind! /o0 14 KL

OaidUall slae) e 1 ydadl)

éJL&AﬁYL’ ) il 2.2
. (SAVING) J2Y) fareal (GFCF) JeiinY) dlaind oo

Y)Y JW a8 il e e leiad) st O (e o8 WSl lead) diud) ALl sl elay
5N sa Leisd &l (a oo pl) g LYY (8 ety Al 550 (g Tty (ol s ala IS5 a5 o3 o508
O oSy il o5 seliall sl 138 el el i) Al dplag) (i i ¢ ) Galiail) 8 Tas & cdsalall
Siays ¢l 8 Aelrioe g dus sale 30l ) ) g5 (Dl Jadil) el gl )Y daii) Jlaa¥) A Al deda
€3 530) b€ Adle 3 el ay e () a5t il e sSad) Sl b Taliam) @lly yud) saae < siad s il
a1 AL sha LS5 jaltie o) Cuany Laa 2l 5 Jaadill cl gins bl (las 2l jdas o3k
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: (GFCF) JeiinY) deral (SAVING) SVl 4lainl o

las dimisiie LSl 4ol 8 ds ge 055 lalina) deral HLAY] daind o (Oed) Ao f) Sl sl jeday

ot el deda 5l o ey 138 AL ) i ey il ek o8 ) el 3 g G B jaS Aoy (3N
s g e Lol (Aaladl Aaln) il el A ol laia) alina ol Aol 038 ey yaien Vg Clunia s 3 5ane LAY
AL Js30 ) Lebisad (e aag Laa el Cadi€ ol il e adiad ol cdaal gie dilase dilias dad i3 cileUad

bl oY) o L pale | 1 Al W 3 pdlae JLain) udas gl ¢ s laadl

((A)) 4t dadal HAY) Alaia) o

ISy iniall @i Cua cduadi B Eaaat dadeal Aulagl 55 68 Cuntion S o (Qlad) e ) Sl a1 jeday

- o yad b jalla) JLAD Adlall 4 ) i) Sy 13a ALy sha syl Tylagl 8y €] syl etV 8 fay o3 als

3)’3@\) Al iy oS JS5 ‘";\Aﬂ DAY s G Ayl Glalai@dy) @ PP IR D =Y c(persistence
(ki) )y ey

Ao oy (iniall adll yy G (s 8 Chaad adal Baad b 5y i Hlalinl) o) (Gaadd) Jial) Sl a1 jelay

investment ) s sbalind ad ) 2sas o Ju 13 35l J)gha Tulag) 88 e edaw aand i & Adlle 35,0 )

) &y )l el dganl e ¢ guiall Jabiy 138 5 alad) ol jlefitalysady il Madl Sl o 6l «(momentum
DR e 8 sa pall a3l 8l a3 Y S8 Aladl) e ol i) ol e Leagl e 45K ¢ leiiud dae )

recdald S8 Ay )Y Al o g 1) S35 TRIFSAS duadd

Ladyy ¢ Jlaiia) A daldiona g 43 98 Aglaina) Al g5 JANY) dadad ¢ Jlaiiiat) ) JASY) Cpa olad¥) ala] B3e 3509
JAN) o SNy i) Lasa

RSB XT) _);.I\ﬂ w"m ) JL\.IA‘ & ‘fuw il A [IFRYY
(Variance Decomposition — VDC)sUad¥) cplii Julai 3
il ga e 3.1
L) Gl (e LiSe) elad¥) cplis Jidad i el jue V) ana g ol aiul) J) 5o a5 Lai
a5 Aty Qi 3 ol pa) W iie IS (il Uk o) Adiinal) ol puall a8 Reda JSI Apsssl
(s 9a A8yl aladinly 5l K100 & «GFCF &8 SAVING Alain¥) J) 5o (8 aainall 4 (Cholesky) (Sl 5
A baall fUadY) Cilual g IS
e JS Baalioal & gial) canaill gt Jelad g3l ¢(15) Jsaall 8 il gl el i) a5 5
SV Y Al e el 3O @l g as e Lagia JS ol i & (GFCF) _leinY! 5 (SAVING) _lasY)
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B8 g il ANl Sl g IS0 55 L iy S conll o3 (15) 01 g LS 3 el Al
Ol e daid)

EViews 13 Sl _jia 585 — (% 4ot lusall Lsi) oLbR Y/ ol Llsi ][5 sandl

;08 @l SAVING ks ;08 @) GFCF o
5 _jadl)

SAVING (%)<taa | GFCF (%)<tada | SAVING (%)<kara | GFCF (%)<tara
1 |100.00 0.00 34.99 65.01
2 99.82 0.18 27.93 72.07
3 ]99.49 0.51 23.04 76.96
4 199.05 0.95 21.34 78.66
5 |9855 1.45 23.07 76.93
6 |98.03 1.97 27.50 72.50
7 19750 2.50 33.40 66.60
8 ]96.99 3.01 39.61 60.39
9 |96.51 3.49 45.36 54.64
10 | 96.07 3.93 50.29 49.71

il olae) e EViews 13 <ila i r izl
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Variance Decomposition using Cholesky (d.f. adjusted) Factors
95% Cl using Monte Carlo S.E.s with 100 replications

Variance Decomposition of SAVING

SAVING GFCF

Variance Decomposition of GFCF

SAVING GFCF

DLty JBaY) opls LS by vy 15 JSI

L]l slae ) (o EViews 13 <ila jio - jad

il $laiBY) paudil) 3.2
- (SAVING) R0 ol Jalas o

A1) Ao Aaalie &5 Cua o IV sid) OO Ay ol Uy i JalSIL juady V) of gl el
Gloda dealue sa® ¥ Ly o(Qlsis 10 2w %96.07) faa xdije L5y o J5Y) Ll 3 %100
LR alel my JalS 4l JS50 dany il el A LAY O e 138 a3l e JalS e ey (383,939 i)
e Al Claeally SN < il Vg (L Aa el Al cilupuad) 5 Adaaill colal a1 8 Tl dliaiall) 410

Jaloa) Tan le a1 il ol Maa g 31 o alaly LAY b Gilad) ZUEGYT a0 daiil) sda L) g Ul
sl i) ) Gl adeay Las (VAR zdsad 580.922 &LSAVING(-1)
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Aliles Lty Ll Loga (4wt Hlaiina) o) SIAN Jaladl Jlay Laigy
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Slad)l JEay) (e SIS o (ADF) sas gl s el jlasl ¢ pelal sdalsal) A jag el psial) 4 )yl o
o Ol sing) G sl die (g jiise 3 (GFCF) (JueaY) il JWll Gl 5 0585 5 (SAVING) (Al
T(1) A sY) A (e (Balsia Lagil Jing Lan «J5W) 3l 381 amy (0 jitase Olasesy (s (B (x5 D3

— A dad el Jlme gad Yl Cueila sa LA e 2 rdal) Alish & il Jal ABYS 2509 a0 4

i IO Liall & LYy JAaY) o dal) Aygh 40158 A o) Glé (i (Max-Eigen)

Lals) A Al clesally € IS Sl s Jal) yual Lol ) o Lagin Lol ) sl O (xg 138 5 Al Al
O ) L gt AE 3 B8 2 gan g (5 o) ] il

SAVING(-1)) 33al g ddugy AUl JBAN) G z3saill i i @ jell 1 VAR(1)gdsal cllalea
c &

0.0021 4dlaialys 0.1228 Jalrall A citly Cun ¢ (GFCF) Al Jlaiiad) o L gina g Lula) i
26 A Gl (GFCF(-1)) 33a g ey Jaliadl jlafiiad) of o Qi) A (%] G s die (5 sina)
(0.2665 Allaia¥) daf) Jadl JAN) e Lilaal s gia

olad¥) dpalal dypaa 4B 252 5 i) ST Al JLial il (Granger Causality)dasd) 4830l slad) <
Chi-square Aslas) cal Cus 8 L) ) JAY) e 8545 (Unidirectional Causality)
@ ) ) B A dgm s e A i by s Laa (%1 e i) 00010 Ellainli]0.85
(0.2595 Alaial) Slaay) ) ity e dpnSe dnn A8

: (Impulse Response Functions)<ilatall piU 4Gl o

Ll 3 jhall (e latu¥) o das i) e altiaay o6 JSE i JAN) Laa e

e a Alay) Il s i) ) Auseladl ol i) b Lt )3 () sl Ly @ 53 o5 ¢ 5Y)
(53 10) e G5!

L i g Aulainly ot Cum (130 e T Cimida JASY) e Lol L) dava o
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(Variance Decomposition):sUad¥) cplsi Jalas o

Cun gl adlercay JalS and J T 2d4 4y palid) o) Jlay (SAVING): JASE Laily o

Sl Y ey ol gin 10 33 96.07% ol sn (o) Anl (LS a3 HLA0Y) Aadlise Jud

A0 Adaal) alel gy aaty il el 8 LAaY) of 2S5 13850 3.93% leiin¥) Cleda dealis
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oladl G

Null Hypothesis: GFCF has a unit root
Exogencus: Nene
Lag Length: 0 (Automatic - based on SIC, maxiag=9)

Null Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxiag=9)

Null Hypothesis: GFCF has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=29)

- +-Statistic  Prob.* {-Statistic Prob.”
+-Statistic ~ Prob.”
Augmented Dickey-Fuller test statistic 2297721 04261 Augmented Dickey-Fuller test stafistic -1.515295  0.5167
Augmented Dickey-Fuller test statistic 0.196273 06098 Test critical values: 1% level -4.186481 Test crifical values: 1% level -3.588509
Test critical values: 1% level -2.618579 5% level -3.518090 5% level -2.929734
5% level -1.948495 10% level -3.188732 10% level -2.603084
10% level 1612135 o
MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-valugs.
*MacKinnon (1996) one-sided p-values.
Augmented Di:}(ey-FuI\er Test Equation Augmented Dickey-Fuller Test Equation
. ) Dependent Varizdle: DIGFCF) Dependent Variable: D(GFCF)
Augmented Dickey-Fuller Test Equation Method: Least Squares .
3 b N Method: Least Squares
Dependent Variable: D(GFCF) Date: 05/15/26 Time: 01:02 ) p R
" Date: 05/15/26 Time: 01:00
Method: Least Squares Sample (adjusted): 1962 2024 " .
I i Included observations: 43 after adjustments Sample (acjustea): 1981 2024
Date: 05/15/26 Time: 01:03 i ! Included observations: 44 after adjustments
Sample (adjusted): 1981 2024 ) ) -
Included obsenvations: 44 afer agustmens Variatle Coefficent _ Std Ermor _ tStatitc  Prot. Variable Coeficient ~ Std. Emor  t-Stafistic  Prob.
- - -, GFCF(-1) -0.184281  0.080202 -2.287721  0.0270
Variable Coefficient ~ Std. Emor  t-Stafistic  Prob. D(GFCF(-1)) 0234673 0153494 1528872 01344 GFCF(-1) -0.108862 0070390 -1.515295  0.1372
¢ 45840 2031048 108836 0.0537 c 3365569 2237430 1504212 0.1400
GFCF(-1) -0.002888 0013031 -0.196273  (0.8453 @TREND("1880") 0.055192 0036892  1.496057  0.1427
R-squared 0.051836  Mean dependent var 0.032119
Restuared 0000755 Meendependentvar 0032119  Resquared 0.145949 Meandependentvar 0053081  Adusted Resquared  0.029260 S.D. cependentvar 2748550
- ’ o Adjusted R-squared 0.080252  S.D. dependent var 2777517 SE. of regression 2.708040  Akaike info criterion 4874716
Adjusted R-squared 0.000735  S.D. dependent var 2.748550 ) - AEpSTRETEY ) -
SE ofregression 2747511 Axake nfo erterion 458173 S.E. of regression 2663735  Akaike info criterion 4885744  Sum squared resid 308.0061 Schwarz criterion 4.955816
SI ' od rasid 3'245992 S e 4l922283 Sum squared resid 276.7240  Schwarz criterion 5049577  Log likelihood -105.2438  Hannan-Quinn criter. 4.904792
um Squared resi - CIWAIZ crterion - Log likelihood 01,0435 Hannan-Quinncriter, 4946160 Fstatistc 229118 Durbin-Watsonstat ~ 1.584568
Log \!kelmuud -106.3981 Hannan-Quinn criter.  4.896771 ¢ giapicsic 2221567  Durbin-Watson stat 1869339  Probi(F-statistic) 0.137188
Durbin-Watson stat ~ 1.664387 Probi(F-statistic) 0100849
(s siwall die GFCF _waid ADF Jlii/ [ galdl
Null Hypothesis: SAVING has a unit root Null Hypothesis: SAVING has a unit root Nl Hypothesis: SAVING has 2 unit oot
Exogenous: None Exogenaus: Constant E*OQLS"GH:lEDRSIE"T- :—'”9:' Te’:"d S maxasss
Lag Length- 0 Automatic - bassd on SIC, maxiag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=9) ag Length: 0 (Automatic - based on SIC, maxiag=9)
- Statistil . 1-Statistic Prob.*
- Statistic Prob.* t-Statistic Prob.
- — Augmented Dickey-Fuller test statistic -1368715 05744  Augmented Dickey-Fullerteststafisic  -1.859604 06582
Augmented Dickey-Fuller test statistic -0.352¢28  0.5520 Test critical values: 1% level 3588508 Test critical values: 1% level -4.180911
Test critical values: 1% level 2618579 5% level 2929734 5% level -3.515523
5% level -1.948495 10% level 2603064 10% level -3.188259
10% level -1612135 —
*MacKinnon (1996) one-sided p-values. ‘MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
e Augmented Dickey-Fuller Test Equation
. ! Augmented Dlr.!(ey Ifuller Test Equation Dependent Variable: D(SAVING)
Augmented Dickey-Fuller Test Equation Dependent Variable: D(SAVING) Method: Least Squares
Dependent Variable: D(SAVING) Method: Least Squares Date: 05/1525 Time: 01:09
Method: Least Squares Data:05,151'26 Time: 01:08 Sample (acjusted): 1961 2024
Date: 05/15/26 Time: 01:10 F’BTE‘EJ-EEIUSIE? 1951420§4 diustment Included observations: 44 after adjustments
Sample [adjusled): 19812024 ncluced cbservations: arter agju: ents
Included observations: 44 after adjusiments Variable Coeficient  Std.Eror  tStafisic  Prob. Variable Coefficient ~ Sid. Emor  t-Statistic  Prob.
Variable Coefficient ~ Std. Emor  t-Stafisic  Prob. SAVING(-1) -0.143077 0076938 -1.859604  0.0701
SAV'!G(") ggggggg gggi’ggg }ggg;;g gl‘ggi c 3714805 2483128 1496018 0.1423
SAVING(-1) 0005803 0016443 -0352928 0.7259 - i @TREND("1980") 0074580 0080433  1.234103  0.2242
R-squared 0.044508  Mean dependent var 0.001025 g coyared 0.078730  Mean dependent var 0.001025
R-squared 0.002888 Mean dependentvar ~ 0.001025  Adjusted R-squared 0.021758  S.D. dependent var 4.257939 Ad:‘sled R-squared 0033790 5.0 depzndent var 4.257939
Adjusted R-squared 0002885 SD.dependentvar 4257933 SE.ofregression 4211362 Akakeinfocrieron 5757839 gE ofregresson 4185363 Awakeifociteion 5768320
S.E. of regression 4.251786  Akaike info criterion 5755020  Sum squared resid 7448941  Schwarz criterion 5.838938  gum squared resid 718.2148  Schwarz criterion 5.888469
Sum squared resid T77.3403  Schwarz criterion 5795570  Log likelihood -124.6724  Hannan-Quinn criter. 5.787914 | oq ikelinood 4238700 Hannan-Quinn criter.  5.811933
Log likelihood 1256104 Hannan-Quinn criter. 5770058  F-statistic 1.956403  Durbin-Watson stat 1701329 Fogtatistic 1.751888  Durbin-Watson stat 1673634
Durbin-Watsan stat 1.771160 Probi(F-statistic) 0.169240 Prob(F-statistic) 0.186180

s siwall 2ie SAVING i ADF JLis) 2 salel
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Null Hypothesis: D{GFCF) has a unit root
Exogenous: Nene

Null Hypothesis: D(GFCF) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

INUIl HYpoTesIs: L{IG-Gr ) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

Lag Length: 1 (Automatic - based on SIC, marlag=8)

st _— 1-Statistic Prob.* 1-Statistic Prob.”
8 Augmented Dickey-Fuller test stafistic -5.491434  0.0003
- - Augmented Dickey-Fuller test statistic 5497795 0.0000 Augmented Dickey-Tuler test stats
Augmerl?ed Dickey-Fuller test statistic -5.568706  0.0000 Test critical valuss: 1% leval 3596616 Test critical values: 1% level -4.192337
Test critical values: 1% level 2621185 5% level 2933158 5% level -3.520787
5% level 1948336 10% level 2504867 10% level -3.181277
10% level 511832 = -
“MacKinnon (1996) one-siced p-values. MacKinnen (1996) one-sided p-values.
“MacKinnon (1396) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dm"‘”f””*" Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(GFCF 2) Depend_enwanab\e D(GFCF.2)
Dependent Variable: DIGFCF.2) Method: Least Squares Welhod: Leasl Squares
Methoc: Loast Squares. Date: 05/15/26 Time: 01:04 g“ I“”;"_ZE J!";‘;Bg‘z?; .
Date: 05/15/26  Time: 01:07 Sample (adjustec). 1983 2024 \nim:dtzblsl::\?atjbns‘ 42 after adjustments
Sample (adjusted): 1983 2024 Included observations: 42 after adjustments -
Included cbservations: 42 after adjustments Variable Cosficient St Eror  t-Statisic  Prob Variable Coefficient ~ Std.Emor  t-Statistic  Prob.
Variable Coefficient ~ Std. Emor  t-Statistic ~ Prob D(GFCF(-1)) 1104346 0200871 -5497795  0.0000 D(GFCF(-1)) -1.111612 0202427 5491434 0.0000
D(GFCF(-1)2) 0311634 0153953 2024558 00498 D(GFCF(-1),2) 0313883 0154377 2025350  0.0499
DIGFCF(1)) 1104283  0.98302 -5.566706  0.0000 r . c 0582286 0914800 0636517 05283
[ 0.006263  0.416213 -0.015049  0.9881 " .
D(GFCF(-1)2) 0311625 0451950 2050836  0.0469 @TREND("1980") 0.024503  0.034595 0.708292  0.4831
R-squared 0.470346 Mean dependentvar  0.022610
Resquared 0470943 Meandependenivar 0022510  Acdjusted R-squared 0443315 SD.dependentvar 3615246 i:q“ffg ' gj;z;‘g :'Eal“epeg“e?‘ var ggﬁglg
Adusted Rsquared 0457716 SD.dependentvar 3615246 S.E. of regression 28%172 Akaikeinfocrteron 489022 JE“S;IE r:g;‘lif pssady Akaik:i';‘;:c;t”e;:; Pl
SE. of regression 2662264  Akaike info crierion 4842679 Sum squared resid 283.5043  Schwarz criterion 5.014411 Sum's uagre o resid 2798102 Sehwarz crterion 5090288
Sum squared resid 2835058  Schwarz crterion 4825495 Log likelihood -9869613  Hannan-Quinncriter. 4935786 Iik:lihen " 9943070 Mannan-Quinn crter 4 985455
Log ikelirood 9989825 Haman-Qumorer. 4873008 Fstalistic 1735824 Dubn-Wasonsiat  1seET  H S 1159152 DubinWatsonstat  1.948569
Durbin-Watson stat 1834655 Prob|F-stalistc) 0.000004 Prob(F-statistic) 0.000015
¥ 548l vie GFCF _tid ADF JLis) 3 Gald)
Null Hypothesis: D(SAVING) has a unit root Null Hypothesis: D(SAVING) has a unit root Null Hypothesis: DSAVING) has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9) Lag Lengtn: 1 (Automatic - based on SIC, maxiag=9) Lag Length: 1 (Automallc - based on SIC, maxlag=3)
tSatistic  Prob.’ \Statisic  Prob Sk o
dsti Augmented Dickey-Fuller test statistic 5013319 0.0011
Augmented Dickey-Fuller test statistic -5.087482 _ 0.Qpp1  Augmented Dickey-Fullerteststatistic 5013919 0.0011
Augmepged Dickey-Fuller test stafistic 5.148397  0.0000 Test citical values 1% lovel 3596616 Test critical valuss: 1% level 4.192337
Test critical values 1% level -2621185 5% level 2933158 5% level -3.520787
5% level -1.948886 10% level 2604867 10% level 3191217
10% level 1611932 i
“MacKinnon (1996) one-sided p-values. “"MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
" Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation i
Augmented Dickey-Fuller Test Equation Dependent Variable: D(SAVING.2) Depencent Variabie: DISAVING.2)
Dependent Variable: D(SAVING,2) Method: Least Squares Method: Least Squares
Method: Least Squares Date: 05/15/26 Time: 01:11 g:‘e “’5":]25'%7["128%‘21(}24
Date: 05/15/26 Time: 01:13 Sample (adjusted): 1983 2024 mmz;‘gb'::rv m}ms o3t adLsments
Sample (adjusted): 1983 2024 Included observations: 42 after adjustments - !
Included observations: 42 after adjustments . N y
Variable Cosffiient  Std.Emor  tStatistic  Prob. Variable Coeffcent St Emor _ tStetistie  Prob
Variable Coefficient Std. Error t-Statistic Prob. - -
D(SAVING(-1)) -1.072486 0210809 -5.087482  0.0000 DD‘SMNG( Y 1073298 0214089 5013315 0.0000
(SAVING(-1.2) 0195024 0150030 1224459  0.2283
D(SAVING(-1))  -1.071446 0208113 -5.148387  0.0000 DESAV'Z‘:G('”‘Z) g}g:g;i g;gzggg ;fg?zgg ggﬁg; c 0032002 1482143 0021592 09829
D(SAVING(-1).2) 0.194761  0.155554  1.252041 0.2178 g ) 3 @TREND("1980") 0003020 0.056143 0053790 09574
R-squared 0.469086 Mean dependent var 2.08E-08 ):d-squta[jeg " g:ﬁ:‘}g; glzar;depegde:ﬂ var g.gg:ogg R-squared 0469447  Mean dependent var 2.08E-08
AdustedRsquared 0435813 SO.dependentvar 5808020 (3NN SO 4338557 Aclko ploctiorion  Saezy ‘dusedfoquared 0427562 SD.dependentier 5809020
S.E. of regression 4285257  Akaike info criterion 5794686 o g h i ; y S.E. of regression 4395085 Akaike info criterion 5889243
. o um squared resid 734.0932  Schwarz criterion 5.965820 4 resid 7340373 Sch it 5.054736
Sum squared resid 7345373  Schwarz criterion S8TM3Z |0 - P um Squared resi : Chwarz criterion
A enian q likelihood 1196757 Hannan-Quinn eriter.  5.887195 | ke 4196741 Hannan-Quinn crtes 5849903
Log likelihood -119.6884  Hannan-Quinn criter 5825016 ¢ granctic 1725133 Durbin-Watson stat 1orgisy 9 Kelnoa . annar-uuinn criter.
Durbin-Watson stat 1.978329 - F-statistic 11.20781  Durbin-Watson stat 1978986
Probi(F-statistic) 0.000004 Probif-staistc) 0.000021

Js¥) G dl aie SAVING _miidd ADF JLis] 4 (3alal)
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HQ «SC ¢AIC ¢FPE ¢ LR Uslas e dlie YL

VAR Lag Order Selection Criteria
Endogenous variables: SAVING GFCF

Exogenous variables: C

Date: 05/15/26 Time: 01:16

Sample: 1980 2024
Included observations: 43

Lag LogL LR FPE AIC sC HQ

0 -297.0752 NA 3769.648 13.91047 13.99239 13.94068
1 -210.2849 161.4703* 80.19508 10.05976 10.30551* 10.15038*
2 -205.7787 7.964414 78.45915* 10.03622" 10.44580 10.18726

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AlC: Akaike information critericn
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

el Yl &l 43 5 Gadlall

VAR(1)4a3all (I3 jlaaiy) i gal i gilii 1(4) (dala

.03l VAR (1) 73 a8 &3 lalaa Galdl 138 (a2

Vector Autoregression Estimates

Date: 05/15/26 Time: 01:20

Sample (adjusted): 1981 2024

Included observations: 44 after adjustments
Standard errors in ( ) & t-statistics in[]

SAVING GFCF

SAVING(-1) 0.922054 0.122811

(0.06421) (0.03728)

[ 14.3608] [ 3.29453]

GFCF(-1) -0.124510 0.860994

(0.11042) (0.06411)

[-1.12763] [ 13.4307]

C 6.829625 -0.251737

(3.95039) (2.29354)

[ 1.72885] [-0.10978]

R-squared 0.834950 0.836464

Adj. R-squared 0.826899 0.828486

Sum sq. resids 722.4872 243.5351

S.E. equation 4.197813 2.437187

F-statistic 103.7048 104.8544

Log likelihcod -124.0005 -100.0769

Akaike AIC 5.772751 4.685312

Schwarz SC 5.894400 4.806961

Mean dependent 37.685%86 31.28450

S.D. dependent 10.08958 5.884904

Determinant resid covariance (dof adj.) 68.04274

Determinant resid covariance £9.08050

Log likelihood -214.6024

Akaike information criterion 10.02738

Schwarz criterion 10.27068
Number of coefficients 6

(VAR aiall S laai¥) Lis) 6 alell

DS L) JLSA) il 1(5) ale

Xl



sl

* Wald (Chi-square) 4sbas) alaaiuly (Granger Causality) sl JS3 Al HLEA 205 Galall 138 (i 2
VAR(1)z3 sai )]

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 05/15/26 Time: 01:22

Sample: 1980 2024

Included observations: 44

Dependent variable: SAVING

Excluded Chi-sq df Prob.
GFCF 1.271556 1 0.2585
All 1.2715586 1 0.2585

Dependent variable: GFCF

Excluded Chi-sq df Prob.
SAVING 10.85393 1 0.0010
All 10.85393 1 0.0010
S Lpsd] JLARS 7 galall

(Diagnostic Tests) oasddill @l Lbd) wilil ;(6) 3ala

VAR Residual Serial Correlation LM Tests
Date: 05/15/26 Time: 01:23

Sample: 1980 2024

Included cbservations: 44

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 8.016420 4 0.0910 2.084714 (4, 76.0) 0.0810
2 7.941481 4 0.0937 2.064204 (4, 76.0) 0.0838

Null hypothesis: No serial correlation at lags 1to h

Lag LRE" stat df Prob. Rao F-stat df Prob.

1 8.016420 4 0.0910 2.084714 (4, 76.0) 0.0810
2 17.39609 8 0.0262 2.349486 (8,72.0) 0.0264

*Edgeworth expansion corrected likelihood ratio statistic.

(Serial Correlation LM Test) s bLi )/ jLis/ 8 galell

X1



Johansen Cointegration Test

Date: 05/15/26 Time: 01:18

Sample: 1980 2024

Included observations: 45

Lags interval (in first differences). 1 to 1

Endogenous variables: SAVING GFCF

Deterministic assumptions: Case 3 (Johansen-Hendry-Juselius): Cointegrating
relationship includes a constant. Short-run dynamics include a constant.

- Rank Tests

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob.*
No. of CE(s) Eigenvalue Statistic Critical Value  Critical Value
None * 0.246388 16.87410 15.49471 0.0308

Atmost 1* 0.103756 4.710337 3.841465 0.0300

Trace test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1899) p-values

Unrestricted Cointegration Rank Test (Max-eigenvalue)

Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value  Critical Value
None 0.246388 12.16376 14.26460 0.1046

Atmost 1~ 0.103756 4.710337 3.841465 0.0300

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

& yidial /J«K:U/JL.QSIGL?EUQﬁPJAJ” I

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

MNull Hypothesis: Residuals are multivariate normal
Date: 05/15/26 Time: 01:25

Sample: 1980 2024

Included observations: 44

Component Skewness Chi-sq df Prob.*
1 0.296807 0.646025 1 0.4215
2 -0.297716 0.649987 1 0.4201
Joint 1.296012 2 0.5231
Component Kurtosis Chi-sq df Prob.
1 3.300929 0.166023 1 0.6837
2 2.797065 0.075501 1 0.7835
Joint 0.241524 2 0.8862
Component Jarque-B... df Prob.
1 0.812048 2 0.6663
2 0.725489 2 0.6958
Joint 1.537536 4 0.8200

*Approximate p-values do not account for coefficient
estimation

Xl
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(Variance Decomposition)sUsd¥) ¢l Jalas gilis :(8) gala

Variance Decomposition of GFCF:

Period SE. SAVING GFCF
1 2.437187 34.99334 65.00666
(10.4945) (10.4945)

2 3.054353 27.92685 72.07315
(10.2173) (10.2173)

3 3.373522 23.03534 76.96468
(9.37232) (9.37232)

4 3.590303 21.34274 78.65726
(8.43450) (8.43450)

5 3.785411 23.07249 76.92751
(8.67330) (8.67330)

6 3.991467 27.50253 72.49747
(10.1271) (10.1271)

7 4.215424 33.39930 66.60070
(11.8001) (11.8001)

8 4.451424 39.60568 60.39432
(13.1183) (13.1183)

9 4.689029 45.35683 54.64317
(13.9590) (13.9590)

10 4.917881 50.28855 49.71145

(14.3887) (14.3887)

Cholesky One S.D. (d.f. adjusted) Innovations

Cholesky ordering: SAVING GFCF

Standard errors: Monte Carlo (100 repetitions) standard
deviations in parentheses

JlS0Y) ol SLSE5 [ aldll

Variance Decomposition of SAVING:

Period SE. SAVING GFCF
1 4197813 100.0000  0.000000
(0.00000)  (0.00000)

2 5838234  99.82438  0.175622
(0.34743)  (0.34743)

3 6993165  99.48844 0511556
(0.99538)  (0.99538)

4 7860676  99.05094  0.949064
(1.82049)  (1.82049)

5 8.522478  98.55421 1.445791
(2.74305)  (2.74305)

5 9.026013  98.02986  1.970138
(3.70715)  (3.70715)

7 9.404528  97.50220  2.497796
(4.66872)  (4.66872)

8 9.683881 95.99029  3.009707
(5.58960)  (5.58960)

9 9.885259  96.50906 3.490943
(6.43594)  (6.43594)

10 1002636  95.08982  3.930176

(7.17899)  (7.17899)
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Abstract

This study aims to analyze and measure the relationship between savings and investment in
Algeria over the period 1980-2024, using the Vector Autoregressive (VAR) model. Based on
annual data from the World Bank, the study applied unit root tests (ADF), cointegration tests
(Johansen), Granger causality tests, as well as impulse response functions and variance
decomposition analysis. The results show that savings and investment are integrated of order
one I(1), with no long-term cointegration relationship between them. The Granger causality test
reveals a unidirectional causal relationship running only from savings to investment. Impulse
response functions indicate that a shock to savings has a strong and sustained impact on
investment, while a shock to investment has a weak and short-lived effect on savings. These
findings reflect the rentier nature of the Algerian economy. The study recommends diversifying

savings sources, restructuring public investment, and developing the financial system.

Keywords: Savings, Investment, VAR Model, unit root, cointegration, Granger causality,

Algeria.



