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Abstract:

This study aims to analyze the impact of financial depth on the dimensions of
sustainable development in Algeria during the period 1992—2022, by focusing on
three main dimensions: economic, social, and environmental. A descriptive-
analytical approach was adopted to understand the theoretical and conceptual
framework of the variables, alongside a quantitative econometric method using the
Autoregressive Distributed Lag (ARDL) model to test the relationship between
financial depth indicators (broad money supply — BM, deposits — DEPT, and credit
to the private sector — PRIVATE) and the dimensions of sustainable development.
The study relied on annual official data obtained from the World Bank and the
Central Bank of Algeria.

The findings revealed the existence of a long-run cointegration relationship
between financial depth variables and the three dimensions of sustainable
development, with statistically significant short- and long-term effects observed for
certain financial depth indicators on the sustainability dimensions. The study
recommends directing financial depth instruments towards supporting sustainable
economic, social, and environmental projects, and improving mechanisms for
mobilizing savings and distributing credit more efficiently and equitably to ensure
sustainable growth in Algeria.

Keywords: Financial Depth, Sustainable Development, Economic Dimension,
Social Dimension, Environmental Dimension, ARDL Model.
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PRIVATE | DEPT BM ECO
Mean 13.79 41.29333 | 64.29667 2.72
Median 12.6 43.35 64.05 3.2
Maximum 29.2 53.7 95.6 7.2
Minimum 3.9 21.8 35.6 -5.1
Std. Dev. 7.251176 | 8.855504 | 15.22848 | 2.390989
Skewness 0.542417 | -0.824067 | 0.04778 |-1.110678
Kurtosis 2.17868 | 2.663146 | 2.357315 | 5.597193
Jarque-Bera | 2.314288 | 3.537272 | 0.527719 | 14.59979
Probability 0.314383 | 0.170566 | 0.768081 | 0.000676
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Level First Difference
Variables | Const & | Constant | None Const & | Constant | None
Trend Trend

PRIVATE | 0.2869 0.8293 | 0.1287 0.0008 0.0001 | 0.0000

DEPT 0.0739 0.7331 | 0.2213 0.0004 0.0001 | 0.0000

BM 0.0047 0.6723 | 0.1919 0.0002 0.0000 | 0.0000

ECO 0.0246 0.0057 | 0.1156 0.0000 0.0000 | 0.0000
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Saedl sl 8 Jlast 2.5
245 e (1) o3) dsleedd 1) ol olns 304 (ARDL 2356 ke 0 L5300 35kl 3
JaY AIC 5 (12-2) 3, Joad e (AIC) tlulsT s o slaze¥l oo ARDL 231
bl 7398 12,500 aspez Lo Ll dm el Olons 0 2l Slesast s ¢ 15344 20
ALC jlms 3 208 B3 i 3] el Y1 8 ARDL (1,0,2,1y 2354 of gt
(oY z350dly (ALC) LylST jlas cwr ARDL 3505 20 fuadi 1 (1211 Jgundt

Model LogL AIC* BIC HQ Adj. R-sq Specification

47 -53.043031 4.209864 4.587049 4.327994 0.469550 ARDL(,0,2,1)
38 -52.169561  4.218590 4.642924 4.351486 0.475589  ARDL(1,1,2,1)
28 -50.334638  4.229975 4.748604 4.392403 0.486582  ARDL(1,2,2,2)
20 -52.472579  4.239488 4.663821 4.372384 0.464515 ARDL(2,0,2,1)
48 -54.484484 4.240309 4.570346 4.343673 0.440739  ARDL(1,0, 2, 0)
39 -53.834220 4.264429 4.641614 4.382559 0.439802 ARDL(1,1,2,0)
11 -51.913805 4.269918 4.741399 4.417580 0.457640 ARDL(2,1,2,1)
29 -52.022986  4.277447 4.748929 4.425109 0.453540 ARDL(1,2,2,1)
46 -53.028114 4.277801 4.702134 4.410697 0.443601  ARDL(1,0, 2, 2)
37 -52.132788  4.285020 4.756501 4.432682 0.449387 ARDL(1,1,2,2)
1 -50.187630 4.288802 4.854580 4.465997 0.461865 ARDL(2,2,2,2)
12 -53.340372 4.299336 4.723669 4.432232 0.431489 ARDL(2,1,2,0)
21 -54.383721 4.302326 4.679511 4.420455 0.418165 ARDL(2,0, 2, 0)
19 -52.457150 4.307390 4.778871 4.455052 0.436931 ARDL(2,0,2,2)
30 -53.674425 4.322374 4.746707 4.455270 0.418239  ARDL(1,2,2,0)
43 -54.710250 4.324845 4.702030 4.442975 0.404914 ARDL(1, 1,0, 2)
2 -51.725419  4.325891 4.844520 4.488319 0.434898 ARDL(2,2,2,1)
10 -51.913639 4.338872 4.857501 4.501300 0.427515 ARDL(2,1,2,2)
35 -54.940837 4.340747 4.717932 4.458877 0.395375  ARDL(1,2,0,1)
3 -53.121881 4.353233 4.824715 4.500895 0.410517 ARDL(2,2,2,0)
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(F-Bounds Test) 354! jla! pluasiaaly 8 aiudl JolS jlet @it (13 -1T) Jgund

(oY g3sedl)
Null Hypothesis: No levels
F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 10.43504 10% 2.72 3.77
k 3 5% 3.23 4.35
2.5% 3.69 4.89
1% 4.29 5.61
Finite Sample:
Actual Sample Size 29 n=35
10% 2.958 4.1
5% 3.615 4913
1% 5.198 6.845
Finite Sample:
n=30
10% 3.008 4.15
5% 3.71 5.018
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H 1% 5.333 7.063”

Eviews 10 w2 : jhadd!

Tl Slprld g Hiiae S @30 35y U] F-Bounds Test Lol iy 2d
PSS Dol i = 10.43504 iu3 F Lo~ & 3L MEPT (PRIVATE BM (ECO,)
SUE b asdl plisiial slow AV Slgis o e Iy LW Al o) 290
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(Long-run Levels Equation) <lgu.l dstes Jd> .2
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(I3 z350d1) Sgraedt stas :(14-IT) Jundl

Levels Equation
Case 3: Unrestricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
BM -0.301123 0.143187 -2.103002 0.0477
PRIVATE 0.116565 0.206525 0.564412 0.5785
DEPT 0.365187 0.124430 2.934884 0.0079

EC=ECO - (-0.3011*BM + 0.1166*PRIVATE + 0.3652*DEPT)
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Jo @ oVl gl e Ugimay Gl 5T piell s bl :(BM) acuslgll gl o g ool @
(P =0.0477) %5 (syimn wis Gliam] S 529 (0.301- S el iy e ¢ Jushall

PG A 065 W8 aad ) sl Bl ) A v 3 53U OF ] s iy 1 prenddl

G 58 3317 Bl Ble Slaloed Gt o gl Sl 8 i) oy L, ((s5LeaBY) 53 3

il sl ey Y G

62 E=




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

i o DT sy dis 39i Gginng Umgo piidl Lin ST el ((DEPT) & paa) ailagh i @

(P =0.0079y 0.365 Ll
ol o3 & pals (Dhlly Sl anas e (gl pUadl 5,08 8505 OF S s vgd ¢ prandid)
LVl (3 AW ablo gl 5eLisT S Lo sy ozt AL Lol s IO e c(s5L23Y)
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(ECM Regression) lsdl oy d3ts .3

o Sy 3] i b odes il ol (ColntEq(-1y f ECMy Watkl s Jolas 48
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Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 4.814052 3.207748 1.500758 0.1483
ECO(-1)* -0.967865 0.177806  -5.443368 0.0000
BM** -0.291446 0.121872  -2.391416 0.0262
PRIVATE(-1) 0.112820 0.189915 0.594053 0.5588
DEPT(-1) 0.353452 0.124186 2.846155 0.0097
D(PRIVATE) -0.275383 0.264258  -1.042098 0.3092
D(PRIVATE(-1)) -0.410397 0.176736  -2.322086 0.0304
D(DEPT) 0.502826 0.143269 3.509663 0.0021
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Series: Residuals
5 Sample 1994 2022
Observations 29

Mean 6.20e-16
Median -0.296525
Maximum 2.628221
Minimum -2.991614
Std. Dev. 1.533691
Skewness -0.128599
Kurtosis 1.949030
0 . . . . .. Jarque-Bera  1.414582
-3 -2 -1 0 1 2 3

Probability 0.4929780
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.472276 Prob. F(2,19) 0.6307
Obs*R-squared 1.373407 Prob. Chi-Square(2) 0.5032
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Heteroskedasticity Test: ARCH

F-statistic 0.018040 Prob. F(1,26) 0.8942
Obs*R-squared 0.019414 Prob. Chi-Square(1) 0.8892

Eviews 10 w2 : il

Fooslas il i) of 235l e @ o) olnd ARCH e il 4l
YV dsed) g Of pluna ¥l oS (JWly L pld) ol S paall 205 23 33T 25T 5 9omg pte
S5 359 il i3gse j5m Lo ((Heteroskedasticityy julmdl) s pla aon o gles
Al sda Ak Wlar| Sl Godas U] 2 095 2350
CUSUM ,L=»13 CUSUM of squares Lz mils .5

Sty CUSUM jLasl e 87 el & el e 3gaidl ladan el e asTll
L b LS il <itsy CCUSUM of Squares

(3¥) z35edly CUSUM Lt il (1210 2l

15

10

0 W
-10

-15
02 04 06 08 10 12 14 16 18 20 22

—— CUSUM 5% Significance

Eviews 10 o2 : jhaed!

67




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

(J9Y z35ed) CUSUM of squares Lz gits :(13-1T) |l
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
02 04 06 08 10 12 14 16 18 20 22

——— CUSUM of Squares 5% Significance
Eviews 10 w2 : jhaod!
@53 S il 5y CUSUM - of  Squaresy CUSUM g)last il glad

Ll 375 Jlsh 05 AYs (sgmn dis 28 Sl Sed e Eilam Y ol oy 3 Al Z3sal]
o5l 1A Lol o e Jo Nl a2 slal 896 a1l [ Sayy (20221992
Dot ol b 0585 W5 2 aslas¥) Slpaall o8y 50l alasV) el Bl (] sty bocpall pe
O a5k 2l spud cmslam ) jold e O] o chaabin) el 835550 a S (U i) 3524
A Al e 3t (U ey Caeddd 18 a8l i ol ddgie ot 2lSs wlada) ppen | bl
Ayl 573 Jisb (A ol Thas o U] anal) e ol Tite) 3100 lodns dazad 3L plan
(3Bl Joudl) milad) Ai3ls :lnyly

sl Jbdy (el S ollaly (ARDL) ol wldll 259l il e 2l
dl s e Oud (ladl LBl e oy (oolasl L e LS (o) e asy Sl
ke a8 g oY) Ao ) e
WS o Aelubnet dly L) Goddl o ¢ Juglally el el B dygims WY 93 G s

g3laBYl ads

68 E=




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

Juskdt Jr Y il sp B .1

slfy (ECO) aadt Qlayl J&1 U sf Jiee o 0L 2ol lgedl dslas 4l
: sk b (PRIVATE (DEPT (BM) (W sl
S ot o1 3 (ol ) s Gginny Gl 536 o (BM) sl sl 2,21 —
o S i) Ayl (3 asd) OF oS L 0.0477 sl P iy (0.301- 5T Jolas 1
8 Hgeedl 0dn 055 5 (Sl e LA Bl 3 sl 52 050 Y 6 L) A sl
o U el LS Cans 5pd b sy (il 5ge pb el o2 Agmmgn ol (e (a0 B petns
ek aorgs (3 By AW dwld) lgsl B30
= Jolally eslaBVl sl e (553 gsimng glgl 55U old csls (DEPT) a3l ailsgh 2w -
Lebisds ol al) dzws 3 W dblu gl amli ) sodl ol ) i L (P = 0.0079 (0.365
OF K6 St pladl) (3 288 3505 I o QW pladl gass 0T B b o0 Sy chomiin Sllediael ()
stal) sl e plazd) st ey
P = 0.116) synn pé G4 Sibas o 425 (PRIVATE) ol el sl 0LVl LT -
sl sl 8 (e3lasVl ol (3 Sl s 3 Adlady oaley ¥ il s OF g L (0.5785
52 IR 3 a3 o plaall aaadll S Msed) OY o (JleeVl ity Cans B 23 055 OF Loz
N (o3Las¥l Y1 load) o) B 5 O gntlly Blsd) O o i) by Y1 8pad 2]
R
el oY s g9 .2
AU ) ol (Uad) moeas Aol 3
L (P = 0.0000) i gsimng e 529 (0.967- ids (ECO(=1y) Lo emas Jolos -
S 13 pdin Jns g 3y 893 3 e jlsdl e SULAN 0 0968 o2 0f ) sl
e R L TRTEC ) (RER I
0.502) 53l ssually ey gl Ae DDEPTY) 2l wiissh cladl il 1= 2 -
Al el (ool bladl ves 3 oY1 §iead 28 aluddl 281 558 e (P = 0.0021

2BV Sl W) pad sed

69 E=




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

O b ctagms 1N F (DPRIVATEY) ol plaill ao bl LtV gl | el b o -
P = 0.410- = L) G Ggineg Gl 150 s (DPRIVATE-1y) o Jo31 U
Jolsad 2z ol Ml Gam @ hsedl) JUS p plisn ASsl &l e gl 18 L gay ((0.0304
)l =3 G A pldl (gl VI W e STl (Crall el (s o el e 33 b
P = 0.291- = Llesy padh =1 3 ol o5l oty azs (BM) gl 25 a0 Ll -
s Loy Aol i3 ety L AU Ay il 1 oS S g lenal oot e (0.0262
ey Bads dylaiiel b2 (gudll
I ) oy 3ol 3

oo Jeslally )l sl 3 pinn S sgomg AN As A O] S S aRL) ) e 2L
AU sl e (Wi W@ & 8 (ool badad SOl e Beland) delly U sl
Josklly adll el Y1 @ dgine DL bl e (DEPT ) BM (gl adly 9909 W) 5 -
(g8 S DEPT (b IS20 BM)
cdaskell of eadll W) (3 slser Byt Bygime AYs O B Jid uis PRIVATE s U -
el aslel ] sedy Lo gy (ol pladll Lok e adelsy S5, Y A @ QW Gandl OF ) pad
g Blae e O3 aylie o2 Ol amrgiy hsedl luliw 3
Aol ) 1 3 00l ooy okl 1IN llaa

o @ (Ol o8 o Doy (ULl 3)15) e ok sl 2 L) il Al s gl
(Sl VI baddy 1 8 aalacndl el e QU ol ST L) A1 siase il 300
el ) (3 Bl LI sy boad) 2y el LSl dpl il Ll 1) Yoos
Lradling il L2 e ¢ Liglalls
By ) slydg 390 o5 1Y
Ao ) ULy 34181 .1

sall sazal) UL Al OF s (WB) Lot el (50 51 ey ULy dam e A
Sl Y AU a1 e (g9xdy i35 mdll (il e 1y alalSas (2022-1992)
Jod) 22V ety w31 i dgen iy bl [0 (3 SUL sds s ¢ L)
10 jasy Eviews slasy melpdl S p oSl

70 E=




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

O peinad) old 2
(S e e Ol ma i ey bzl Al bl 2T s oty b pie s
Lo S el padll ol ) il (@ mnisn ) o lly sl (18-TT) 03y Jsadl 2 5ms

(S z350dl) Ll B Aadsiiaa) Ol pigedlg Sl jasds ((18-IT) Jguodl

el A s kel
S FPINERON| |- W0et |
) SOCIAL (el 553l U] (0 Y0) U] cilllay
(V0 Bgte i) " ) (Sl Al
(’.f—{
BM ) QY ) ) e S ) i) g el
CETE S
Lad) Goall
- DEPT ) ) st ] adall wilsgh 2 St g
(70 dysn ) S
(’.f—{
PRIVATE | (layl J&1 <l 4] ol slaill - gl OLas¥l 2
(0 2gn ) S

Al slde] et yokeaadl

U SN

ioitl) olazm V) Al e Sy (el i) Jlal e 0y Jlal cadlad) Jaes (3 Lto
(WB) L el ol 50sB e il s Ul Je Jsadl ¢ 435 (SOCIAL) szl
(S Gonlly Arnad! O piiad! .
W 3gedl (3 eall L g (oY) Z3gadl & G £
Ikt g1 O ol .3

J= i) el el aglas Y1 atlad s () bl dosl) ol G
Mos Jocig LS sy cdapw gl slad) o il 2 e 8 5M)  Begast Ola D e iyl
IV s e 1S 03 e slameWl el ¢ ekl msell e seld L1 (e Lzl Ll
59 b=y Jarque-Bera jLexl (Sl ) ((Kurtosisy wlalich) |alasy «(Skewness)

P Jgdd) (3 moge s LaST M3 ¢ aal

71 E=




[= 1300 B Aelubiaad) D) gl e AN Gaadl 558 Aus L) Aualyud) : AN Jual }

(S z3sadl) Aulylll O pinad ddeogl) Slila 1 1(19-1T) Jguonll

PRIVATE | DEPT BM SOCIAL
Mean 13.79 41.29333 | 64.29667 | 18.09673
Median 12.6 43.35 64.05 13.915
Maximum 29.2 53.7 95.6 31.84
Minimum 3.9 21.8 35.6 9.82
Std. Dev. 7.251176 | 8.855504 | 15.22848 | 7.837132
Skewness 0.542417 | -0.824067 | 0.04778 | 0.390393
Kurtosis 2.17868 | 2.663146 | 2.357315| 1.422434
Jarque-Bera | 2.314288 | 3.537272 | 0.527719 | 3.872926
Probability | 0.314383 | 0.170566 | 0.768081 | 0.144213
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SOCIAL BM DEPT |PRIVATE
SOCIAL 1
BM -0.55 1
DEPT -0.41 0.43 1
PRIVATE -0.46 0.44 0.33 1
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Level First Difference
Variables | Const & | Constant | None Const & | Constant | None
Trend Trend

PRIVATE | 0.2869 0.8293 | 0.1287 0.0008 0.0001 | 0.0000

DEPT 0.0739 0.7331 | 0.2213 0.0004 0.0001 | 0.0000

BM 0.0047 0.6723 | 0.1919 0.0002 0.0000 | 0.0000

SOCIAL 0.8189 0.8422 | 0.8548 0.0226 0.0043 | 0.0002
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(First Difference) Js¥ &,a b byl gl jlas! gl Joows *

@ Vi Babsue LIl V1 il gl 3 (Gl Ll s (il e JoV1 G ds e
oy Ol gl Qg (gl s9omg) pall sl (598 (28 UL e Lo (VU
(oLEYly el ae 0.0226) 1 505 [ ) poinall 2 dlons V1 o3l coaid) ais 1 JgY) &40
Sy inndl Slaaeld 2w 2l sy (o) of el 0g 0.0002) (s coth 1r 0.0043)
Al JoW) 23sad) (3 Bl Lad o5 ¢
Sl sl 8 Jlast 2.5

24 e (2) o3 Asleedd 1) B ols 04 (ARDL 2356 ke 0 L5300 35kl 3
L2¥ AIC 3 (23-2) 3 Joadt i (ALC) ST jlme e slaze¥) oo ARDL 31
bl 398 12,500 aspet Lo Lol dm el Olons 0 2l Slegast by ¢ 15346 20
ALC jles 3203 B3 i 3] e 531 52 ARDL (1,1,0,0) 2354 of gt

(S gi5edty (AIC) LulST jlas o ARDL 3505 20 bl :(22-11) Jguodl

Model LogL AIC* BIC HQ Adj. R-sq Specification

18 -56.836407 4.333545 4.616434 4.422143 0.940833 ARDL(,1,0,0)
24 -56.879443 4336513 4.619402 4.425111 0.940657 ARDL(1,0,1,0)
27 -57.896691  4.337703 4.573444 4.411534 0.938996  ARDL(1, 0,0, 0)
21 -56.050497 4.348310 4.678347 4.451674 0.941407 ARDL(1,0, 2, 0)
26 -57.134536  4.354106 4.636995 4.442703 0.939603  ARDL(1,0,0, 1)
9 -56.630345 4.388300 4.718337 4.491663 0.939016 ARDL(1, 2,0, 0)
23 -56.721473  4.394584 4.724621 4.497948 0.938632 ARDL(1,0,1,1)
20 -55.745989  4.396275 4.773460 4.514405 0.939892  ARDL(1,0,2,1)
17 -56.768032  4.397795 4.727832 4.501159 0.938434  ARDL(1,1,0,1)
15 -56.818001 4.401241 4.731278 4.504605 0.938222  ARDL(1,1,1,0)
12 -56.003040 4.414003 4.791188 4.532132 0.938817 ARDL(1,1,2,0)
3 -55.051774 4.417364 4.841697 4.550260 0.939837  ARDL(1,2,2,0)
25 -57.063327 4.418160 4.748197 4.521524 0.937167 ARDL(1,0,0, 2)
8 -56.493297 4.447814 4.824999 4.565943 0.936713  ARDL(1,2,0,1)
6 -56.603654  4.455424 4.832610 4.573554 0.936229  ARDL(1, 2,1, 0)
19 -55.651888 4.458751 4.883084 4.591647 0.937295  ARDL(1,0, 2, 2)
22 -56.655358  4.458990 4.836175 4.577120 0.936002  ARDL(1,0,1,2)
16 -56.716275 4.463191 4.840376 4.581321 0.935732 ARDL(1, 1,0, 2)
14 -56.719234  4.463395 4.840580 4.581525 0.935719 ARDL(1,1,1,1)
11 -55.737634 4.464664 4.888998 4.597560 0.936923  ARDL(1,1,2,1)
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Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
SOCIAL(-1)* -0.011654 0.057305  -0.203372 0.8406
BM** -0.227781 0.118181 -1.927398 0.0664
DEPT(-1) 0.342467 0.129630 2.641883 0.0146
PRIVATE** 0.070817 0.172529 0.410468 0.6853
D(DEPT) 0.403088 0.150686 2.675020 0.0135
D(DEPT(-1)) -0.154160 0.081510  -1.891313 0.0712
* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 1: No Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

BM -19.54484 102.6409  -0.190420 0.8507
DEPT 29.38552 148.5877 0.197765 0.8450
PRIVATE 6.076512 42.63347 0.142529 0.8879

EC = SOCIAL - (-19.5448*BM + 29.3855*DEPT + 6.0765*PRIVATE)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. I(0) I(1)

Asymptotic:
n=1000

F-statistic 2.405054 10% 2.01 3.1
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k 3 5% 2.45 3.63
2.5% 2.87 4.16
1% 3.42 4.84
Finite Sample:
Actual Sample Size 29 n=35
10% -1 -1
5% -1 -1
1% -1 -1
Finite Sample:
n=30
10% -1 -1
5% -1 -1
1% -1 -1
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Variable Coefficient  Std. Error t-Statistic Prob.

BM -0.092124  0.089465 -1.029722 0.3143

DEPT 0.274015 0.112850 2.428124 0.0238

PRIVATE 0.181548 0.102546 1.770406 0.0905

C 1.846260 2.274744 0.811634 0.4257

@TRENDBR("2006") 1.377897 0.449080 3.068266 0.0056

@TRENDBR("2008")  1.710552 0.574589 2.977003 0.0070

@TRENDBR("2014") -4.646156  0.639015 -7.270810 0.0000

@TRENDBR("2016")  3.796934 0.798684 4.753987 0.0001

@TRENDBR("2019") -4.682774  0.745449 -6.281818 0.0000
R-squared 0.989586 Mean dependent var 17.91416
Adjusted R-squared 0.985799 S.D. dependent var 7.772168
S.E. of regression 0.926185 Akaike info criterion 2.922216
Sum squared resid 18.87203 Schwarz criterion 3.338535
Log likelithood -36.29434 Hannan-Quinn criter. 3.057925
F-statistic 261.3204 Durbin-Watson stat 1.783137

Prob(F-statistic) 0.000000
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Series: Residuals
Sample 1992 2022
Observations 31

Mean 2.91e-15
Median 0.269809
Maximum 8.320157
Minimum -7.889648
Std. Dev. 4.894545
Skewness -0.023863

- Kurtosis 1.767392

0
-5 0 5 10

-10 Jarque-Bera  1.965400
Probability 0.3742991
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.781311 Prob. F(2,20) 0.4713
Obs*R-squared 2.246539 Prob. Chi-Square(2) 0.3252
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Heteroskedasticity Test: ARCH

F-statistic 0.397719  Prob. F(1,28) 0.5334
Obs*R-squared 0.420159  Prob. Chi-Square(1) 0.5169
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PRIVATE | DEPT BM ENV
Mean 13.79 41.29333 | 64.29667 | 2.7948
Median 12.6 43.35 64.05 | 2.705669
Maximum 29.2 53.7 95.6 4.910248
Minimum 3.9 21.8 35.6 1.704392
Std. Dev. 7.251176 | 8.855504 | 15.22848 | 0.83438
Skewness 0.542417 | -0.824067 | 0.04778 | 1.087536
Kurtosis 2.17868 | 2.663146 | 2.357315| 3.67023
Jarque-Bera | 2.314288 | 3.537272 | 0.527719 | 6.475178
Probability | 0.314383 | 0.170566 | 0.768081 | 0.039258
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ENV BM DEPT |PRIVATE
ENV 1
BM 0.55 1
DEPT 0.40 0.43 1
PRIVATE 0.63 0.44 0.33 1
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Level First Difference
Variables | Const & | Constant | None Const & | Constant | None
Trend Trend

PRIVATE | 0.2869 0.8293 | 0.1287 0.0008 0.0001 | 0.0000

DEPT 0.0739 0.7331 | 0.2213 0.0004 0.0001 | 0.0000

BM 0.0047 0.6723 | 0.1919 0.0002 0.0000 | 0.0000

ENV 0.4868 0.0976 | 0.0178 0.0081 0.003 | 0.0003
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Saedl sl 8 Jlast 2.5
245 e (3) o3 Wsleedd L) ol Sls 304 ARDL 2356 ke 0 L5 35kl 3
J2Y AIC 5 (32-2) 3, Jsad i (AIC) LlulST s o slaze¥l oo ARDL 231
bl 7398 12,500 aspez Lo Ll dm el Olons 0 2l Slesast s ¢ 15344 20
ALC jJlms 3 208 B3 i 3] el Y1 8 ARDL (1,1,2,1y 2358 of gt
(I 23501y (AIC) ST jlms cowm ARDL #3405 20 Juadi :(31-1T) Jgundt

Model LogL AIC* BIC HQ Adj. R-sq Specification
11 10.475705 -0.101773 0.322560 0.031123 0.925822 ARDL(1,1,2,1)
14 9.391970  -0.095998 0.281187 0.022132 0.923871  ARDL(1,1,1,1)
2 11.250044 -0.086210 0.385271 0.061452 0.925978  ARDL(1,2,2,1)
10 11.061085 -0.073178 0.398303 0.074484 0.925007 ARDL(1,1,2,2)
5 9.806704 -0.055635 0.368698 0.077261 0.922319  ARDL(1,2,1,1)
13 9.395560 -0.027280 0.397053 0.105616 0.920085 ARDL(1,1,1,2)
1 11.359907 -0.024821 0.493808 0.137607 0.922455  ARDL(1,2,2,2)
4 10.281689 -0.019427 0.452054 0.128235 0.920866  ARDL(1,2,1,2)
26 6.060441 -0.004168 0.278720 0.084429 0.912537  ARDL(1,0,0, 1)
20 7.584400  0.028662 0.405847 0.146792 0.913764  ARDL(1,0,2,1)
23 6.343469  0.045278 0.375315 0.148641 0.910329 ARDL(1,0,1,1)
17 6.098912  0.062144 0.392181 0.165507 0.908804  ARDL(1,1,0,1)
25 6.072863  0.063940 0.393977 0.167304 0.908640  ARDL(1,0, 0, 2)
15 5931454  0.073693 0.403730 0.177056 0.907745  ARDL(1, 1, 1,0)
19 7.926094  0.074062 0.498396 0.206958 0.911561  ARDL(1,0,2,2)
3 7.698352  0.089769 0.514102 0.222665 0.910161  ARDL(1, 2,2, 0)
8 6.648460  0.093210 0.470395 0.211339 0.908014  ARDL(1,2,0,1)
22 6.360493  0.113069 0.490255 0.231199 0.906169  ARDL(1,0, 1, 2)
12 6.183363  0.125285 0.502470 0.243415 0.905016  ARDL(1, 1,2, 0)
16 6.108305 0.130462 0.507647 0.248591 0.904523  ARDL(1, 1,0, 2)
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(F-Bounds Test) 3guxl jles alisewly & il oS et wits 1(32-1T) Jguod!

Null Hypothesis: No levels
F-Bounds Test relationship
Test Statistic Value Signif. I1(0) I(1)
Asymptotic:
n=1000
F-statistic 5.160915 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite Sample:
Actual Sample Size 29 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite Sample:
n=30
10% 2.676 3.586
5% 3.272 4.306
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
BM -0.390690 0.270821 -1.442610 0.1646
DEPT 0.492370 0.352187 1.398034 0.1774
PRIVATE 0.290473 0.228182 1.272990 0.2176
C 3.171696 3.792142 0.836386 0.4128

EC =ENV - (-0.3907*BM + 0.4924*DEPT + 0.2905*PRIVATE + 3.1717)
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Conditional Error Correction Regression

Variable Coefficient  Std. Error t-Statistic Prob.
C 0.353575  0.486556 0.726690 0.4758
ENV(-1)* -0.111478  0.066349 -1.680190 0.1085
BM(-1) -0.043553  0.016264 -2.677887 0.0145
DEPT(-1) 0.054889  0.014871 3.691049 0.0014
PRIVATE(-1) 0.032381 0.025562 1.266786 0.2198
D(BM) 0.002677  0.021210 0.126219 0.9008
D(DEPT) -0.009847  0.026359 -0.373562 0.7127
D(DEPT(-1)) -0.012676  0.010174 -1.245828 0.2272
D(PRIVATE) 0.121407  0.031538 3.849496 0.0010

* p-value incompatible with t-Bounds distribution.
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Series: Residuals
Sample 1994 2022
8 Observations 29
6 Mean 8.21e-16
Median -0.009066
4 Maximum 0.366644
Minimum -0.363507
Std. Dev. 0.171594
2 Skewness 0.035227
. Kurtosis 2.829493
o N -
-04 -03 -0.2 .0 0.2 Jarque-Bera  0.041127
Probability 0.9796460
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.985140 Prob. F(2,18) 0.1663
Obs*R-squared 5.240631 Prob. Chi-Square(2) 0.0728
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Heteroskedasticity Test: ARCH

F-statistic 0.447757 Prob. F(1,26) 0.5093
Obs*R-squared 0.474036 Prob. Chi-Square(1) 0.4911
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(ECO)
Selected Model: ARDL(1, 0, 2, 1)
Case 3: Unrestricted Constant and No Trend

Date: 04/22/25 Time: 15:20

Sample: 1992 2022

Included observations: 29

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
G 4.814052 3.207748 1.500758 0.1483
ECO(-1)* -0.967865 0.177806 -5.443368 0.0000
BM** -0.291446 0.121872 -2.391416 0.0262
PRIVATE(-1) 0.112820 0.189915 0.594053 0.5588
DEPT(-1) 0.353452 0.124186 2.846155 0.0097
D(PRIVATE) -0.275383 0.264258 -1.042098 0.3092
D(PRIVATE(-1)) -0.410397 0.176736 -2.322086 0.0304
D(DEPT) 0.502826 0.143269 3.509663 0.0021

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 3: Unrestricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
BM -0.301123 0.143187 -2.103002 0.0477
PRIVATE 0.116565 0.206525 0.564412 0.5785
DEPT 0.365187 0.124430 2.934884 0.0079

EC = ECO - (-0.3011*"BM + 0.1166*PRIVATE + 0.3652*DEPT)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic

Value

Signif.

Asymptotic: n=1000

1(0)

1(1)
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F-statistic 10.43504 10% 2.72 3.77
k 3 5% 3.23 4.35
2.5% 3.69 4.89
1% 4.29 5.61
Actual Sample Size 29 Finite Sample: n=35
10% 2.958 4.1
5% 3.615 4913
1% 5.198 6.845
Finite Sample: n=30
10% 3.008 4.15
5% 3.71 5.018
1% 5.333 7.063

t-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. [(0) (1)
t-statistic -5.443368 10% -2.57 -3.46
5% -2.86 -3.78

2.5% -3.13 -4.05

1% -3.43 -4.37
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Dependent Variable: SOCIAL
Method: Least Squares
Date: 04/22/25 Time: 18:01
Sample: 1992 2022
Included observations: 31
Indicator Saturation: TIS, 29 indicators searched over 2 blocks
5 TIS variables detected
Variable Coefficient Std. Error t-Statistic Prob.
BM -0.092124 0.089465 -1.029722 0.3143
DEPT 0.274015 0.112850 2.428124 0.0238
PRIVATE 0.181548 0.102546 1.770406 0.0905
C 1.846260 2.274744 0.811634 0.4257
@TRENDBR("2006") 1.377897 0.449080 3.068266 0.0056
@TRENDBR("2008") 1.710552 0.574589 2.977003 0.0070
@TRENDBR("2014") -4.646156 0.639015 -7.270810 0.0000
@TRENDBR("2016") 3.796934 0.798684 4.753987 0.0001
@TRENDBR("2019") -4.682774 0.745449 -6.281818 0.0000
R-squared 0.989586 Mean dependent var 17.91416
Adjusted R-squared 0.985799 S.D. dependent var 7.772168
S.E. of regression 0.926185 Akaike info criterion 2.922216
Sum squared resid 18.87203 Schwarz criterion 3.338535
Log likelihood -36.29434 Hannan-Quinn criter. 3.057925
F-statistic 261.3204 Durbin-Watson stat 1.783137
Prob(F-statistic) 0.000000
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(ENV)

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

Case 2: Restricted Constant and No Trend
Date: 04/22/25 Time: 18:09

Sample: 1992 2022

Included observations: 29

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.353575 0.486556 0.726690 0.4758
ENV(-1)* -0.111478 0.066349 -1.680190 0.1085
BM(-1) -0.043553 0.016264 -2.677887 0.0145
DEPT(-1) 0.054889 0.014871 3.691049 0.0014
PRIVATE(-1) 0.032381 0.025562 1.266786 0.2198
D(BM) 0.002677 0.021210 0.126219 0.9008
D(DEPT) -0.009847 0.026359 -0.373562 0.7127
D(DEPT(-1)) -0.012676 0.010174 -1.245828 0.2272
D(PRIVATE) 0.121407 0.031538 3.849496 0.0010

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
BM -0.390690 0.270821 -1.442610 0.1646
DEPT 0.492370 0.352187 1.398034 0.1774
PRIVATE 0.290473 0.228182 1.272990 0.2176
C 3.171696 3.792142 0.836386 0.4128

EC = ENV - (-0.3907*BM + 0.4924*DEPT + 0.2905*PRIVATE + 3.1717)

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
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F-statistic
k

Actual Sample Size

5.160915 10%
3 5%
2.5%

1%

29
10%
5%
1%

10%
5%
1%

Asymptotic: n=1000

Finite Sample:

Finite Sample:

3.2
3.67
4.08
4.66

n=35
3.532
4194
5816

n=30
3.586
4.306
5.966
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