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Abstract:

This study aims to analyze the phenomenon of non-performing loans (NPLs) in the
Algerian banking sector, as one of the most significant challenges negatively affecting
the stability of the financial system and its ability to finance the real economy. The
research is based on key hypotheses focusing on the effectiveness of legal reforms in
reducing loan defaults and the nature of the relationship between the volume of loans
granted and the NPL ratio. An applied approach was adopted using time series data
covering the period from 2009 to 2023, After performing first and second-order
differencing, it became evident that the time series are integrated of the second order,
indicating the existence of a cointegration relationship. This allowed for the
formulation of an error correction model (ECM) to estimate the short-term dynamics
and the long-term relationship between the two variables.

The empirical results revealed a strong positive relationship between loans granted and
non-performing loans, along with a weak ability of the banking system to correct short-
term imbalances, as the estimated speed of adjustment was only about 16% per year.
This points to a very slow response from banks to credit risk. Despite the importance
of legal reforms (particularly the Money and Credit Law 90/10) they have not
succeeded in effectively reducing NPLs due to slow field implementation, weak
supervisory mechanisms, and the absence of a competitive environment that could
enhance bank performance.

The study concludes that the issue of non-performing loans is not merely a reflection
of financial imbalances, but rather a manifestation of institutional and regulatory
shortcomings. Addressing it requires a multi-level intervention combining legal
reform, human capital development, and modernization of technical and information
infrastructures, so that Algerian banks can fully play their role in financing
development and ensuring financial stability.

Key words : Non-performing loans (NPLs), Banking reforms, Money and Credit
Law, Co-integration, Error correction model (ECM), Credit risk.
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Résumé:

Cette ¢tude vise a analyser le phénomene des préts non performants (PNP) dans le secteur
bancaire algérien, en tant que I’un des principaux défis affectant négativement la stabilité du
systeme financier et sa capacité¢ a financer 1’économie réelle. L’analyse repose sur des
hypothéses clés portant sur 1’efficacité des réformes juridiques dans la réduction du taux de
défaut et sur la nature de la relation entre le volume des crédits accordés et le taux de PNP.
Une approche appliquée a été adoptée, basée sur des données chronologiques couvrant la
période de 2009 a 2023. Aprés avoir effectué des différenciations d’ordre un et deux, il est
apparu que les séries sont intégrées d’ordre deux, ce qui indique I’existence d’une relation de
cointégration. Cela a permis la formulation d’un mode¢le de correction d’erreur (ECM) pour
estimer la dynamique a court terme et la relation a long terme entre les deux variables.

Les résultats empiriques ont révélé une relation positive forte entre les crédits accordés et les
préts non performants, ainsi qu’une faible capacité du systeme bancaire a corriger les
déséquilibres a court terme. La vitesse d’ajustement a été estimée a seulement 16 % par an,
ce qui reflete une réaction trés lente des banques face aux risques de crédit. Malgré
I’importance des réformes juridiques (en particulier la loi sur la monnaie et le crédit 90/10)
celles-ci n’ont pas permis de réduire efficacement les PNP, en raison de leur lente mise en
ceuvre sur le terrain, de la faiblesse du contrdle effectif, et de 1’absence d’un environnement
concurrentiel apte a améliorer la performance bancaire.

L’¢étude conclut que la problématique des préts non performants ne refléte pas uniquement
des déséquilibres financiers, mais traduit également une faiblesse institutionnelle et
réglementaire. Sa résolution exige une intervention a plusieurs niveaux, combinant réforme
juridique, qualification des ressources humaines et modernisation des infrastructures
techniques et informationnelles, afin que les banques algériennes puissent pleinement
assumer leur role dans le financement du développement et la garantie de la stabilité
financiere.

Mots clés : Préts non performants (PNP), Réformes bancaires, Loi sur la monnaie et le crédit,
Co-intégration, Mod¢le de correction d'erreur (ECM), Risque de crédit.
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Cilial Laeailly SO 73l (o 3903 JST ¢y )laaN) (pdgl dapal) idl) Algans* Ll (Dickey—Fuller)

! Lardic. S., et V. Mignon, (2002) : Econométrie des séries temporelles macroéconomiques et financiéres, ed,
economica, paris, p 136.

B3 o83 Gaw e e B e g oy 2
3 Fuller. W.A., (1976) : Introduction to Statistical Time Series, John Wiley & sons, New York, Table 8,5,2.
4 Dikey. D.A., and W.A. Fuller, (1979) : Distribution of The Estimators For Autoregressive Time Series With a
Unit Root, Journal of the Amarican Statistical Association, Vol.74, pp 427-431.
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! Johnston. J., and J. Dinardo, op.cit, p 226.
2 Hayashi F., op.cit, pp 574-591.
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! Schwert, G.W., (1989) : Tests for Unit Roots: A Monte Carlo Investigation, Journal of Business and Economic
Statistics, Vol.7, pp 147-159.
2 Lardic. S., et V. Mignon, op.cit, p 147.

B70 L dauSul) dgmalall Hlall ¢ gasdaill g Ay BT Ca ) ALGEBY) A Cuaal) 1(2005) cishe ) de dese 0 ae 3
4 R.I.D.Harris, (1995): Using Cointegration Analysis in Econometric Modelling, prentice Hall, Harlow, England, p
22.
5 Robert F.Engle, C.W.J.Granger, (1987): Co-Integration and Error correction: Representation, Estimation, and
Testing, Econometrica, vol 55, No 2, pp 251-276.
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2 mall JaY) L olaV) 13
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! Haiyan Song, Stephen F.witt, Gang li, (2009): The Advanced Econometrics of Tourism Demand, Routledge, New
York and London, p 73.
2 Régis Bourbonnais, (2006): Econométrie, 2 éme édition, Dunod, Paris, p 299.
B71 = oS3 (B g e il g Ay B (i 2 pualll) SuaBY) A Gyl dphae Huldl e desa Al 2e 3
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S daa Alls ((OLS) dalall (grruall @lanyall dayla danlsy il Ldee P o lgide Jgaaal)
JolSs ADle llin (85 o Oy in Bifise 528 sl Alude (aa gh ¢elad) Cilasye goana Ai
oy ALY ) dwe  (Dickey—Fuller)d dsjall adl) aladiul old by i) Gn (el
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«(Monte Carlo) slSlas aglud alasiulis (Mackinnon) (1991) “al& ZJKaY) oda lasil
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! Régis Bourbonnais, Econométrie, op.cit, p 301.

2 Claudio Araujo, Jean- Frangois Burn, Jean-Louis Combes, (2004) : Econométrie, Editions Bréal, Paris, p 144.

3 Isabelle Cadoret, Catherine Benjamin, Franck Martin, Nadine Herrard, Steven Tanguy, (2004) : Econométrie

appliquée : Méthodes, Applications, Corrigés, Editions De Boeck Université, Paris, p 314.

4 J.G. Mackinnon, (1991) : Critical Values for Cointegration Tests, in R.F. Engle and C.W.J. Granger (eds.), Long-

run Economic Relationships : Readings in Cointegration, Chap. 13, Oxford University Press, New York, pp 267-276.
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Gl ) eVl 8 las sake Uadll ey cpaliiall JalSall z3las s tlasasss ¢! Ly palad) JaYI
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x> 1(d=1)
ye 2 1(d=1)

Lphii) elal (Ja¥) dbghll 4all (OLS) dulall (grall cilasyall dasyls Aasslgy il of Cus
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02 Y1 Al ghall Al Zalall (gyral) Claspall Lisyla ddacdlgy aail) 1Y) Al yal)
V= &+§xt+et ......... (10)

> Robert F.Engle, Byung sam yoo, (1987): Forcasting and Testing in Cointegrated Systems, Journal of Econometrics,
vol 35, pp 143-159.
6 P.C.B. Philips, S. Ouliaris, (1990): Asymptotic Properties of Residual Based Tests for Cointegration,
Econometrica, vol 58, No 1, pp 165-193.
! Haiyan Song, Stephen F.Witt, Gang Li, op.cit, p 88.
2 Régis Bourbonnais, Econométrie, op.cit, p 302.
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! Chris Brooks, (2008): Introductory Econometrics for Finance, 2nd ed, Cambridge University Press, New York,
U.S.A, pp 338-339.
2 Régis Bourbonnais, Econométrie, op.cit, p 307.
3 Helmut Liitkepohl, (2009) : Econometric analysis with vector autoregressive models, in David A. Belsley and
Erricos John Kontoghiorghes (eds.), Handbook of Computational Econometrics,
John Wiley & Sons, Ltd.; United Kingdom, p 285.

-135-



@) Biwa oS5 Al 13 Wl ((VAR) dih alaial (Ko a3l ajise 1(0)bsiall guen culS 13
ol daay oS8 od > Tua [(d)e daspall (e AlSia
e Jpanll dal ge Gl Glus no s el on Oaliie JolS 3Bl dls oS a1 1Y -
(VAR) £
Wt mma z3sad ahadiad (S i ccbhridl o Gl JelSS ADle dllia cul 1y Wl -
(VECM)' el
b LS P Ayl (e (VECM) 3503 Cispe (S

Ayp = Ag + 1148y + T4y 3 + -+ Tp1AYpyq T Iy g + 8¢ (13)

=3 A —I:&us
=12 p—1r;= =30, 4

b B (e ((12)ahkal) (VAR) zise Clisive e Bl (VECM) zisa ) Jeagill
Sagall salely Gaykall S (e Yy
AV daghall Jalaal) dgican ) TT i

(z3seaill Uad) s 2a ) Ja¥) aghall aall andd Bale agle iy ITY, 5 2al) )
Sihaiall JaY) sppaaill Gl waad 2 (A0 dga 0
A da¥ el labed) Ul oo 5 (0 = 1,2, ,p — 1) G 1y Ay
sl ) agall Juaaill depue Jiar ap i)l o Gus T = @BJSEN e TT ddsheadll LS (Ko
Jio dulad didg IS5 cchariall oY) Alshll Bl cllas spalic i plad e Hle s
el JalSs aBle
1) ¢ stua ol TT Agaadl) 45, Of (6] dagane [T jalic poan culS 13 o

(Ap_i+-+A,+A =1
A3l (uliil) (VAR) z3gai s Allall sda 8 o G (Uil s 23000 ol oS0 Y il

i)l Slalasy) Gada dad e (oY) Basall ey el paiall

! Mara Madaleno, Carlos Pinho, Claudia Ribeiro, (2014) : Commodity Price Interaction : CO2
Allowances, Fuel Sources and Electricity, in Sofia Ramos and Helena Veiga (eds.), The Interrelationship Between
Financial and Energy Markets, Springer-Verlag Berlin Heidelberg, New York and London, p 199.
2 Peijie Wang, (2009) : Financial Econometrics, 2nd ed., Routledge, London and New York, p 50.
3 Helmut Liitkepohl, op.cit, p 286.
4 Idem, p 286.
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! Régis Bourbonnais, Econométrie, op.cit, p 307
2 Idem, pp 304-306.
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! Anil K. Bera, Carlos M. Jarque, Lung-Fei Lee, (1984) : Testing the Normality Assumption in Limited Dependent
Variable Models , International Economic Review , Vol. 25, No. 3, 1984, pp 563-578.
2 Régis Bourbonnais, Econométrie, op.cit, p 242.
3 Régis Bourbonnais, Econométrie, op.cit, p 242.
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3 Halbert White, (1980) : A Heteroskedasticity-Consistent Matrix Estimator and a Direct Test for
Heteroskedasticity, Econometrica, Vol. 48, No. 4, pp 817-838.
4 Damodar N. Gujarati, (2004) : Basic Econometrics, 4th ed., The McGraw-Hill Companies, U.S.A, p 413.
B070a o83 G g e oGl g & I G 1ol 2LaiBY) (B Eygaal) dohe S0l e dene aldll ze 5
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Vi = Bo + Prxsi + Baxyi + €
t sl ad e Jyeanll

e =Yi — Bo - leli - Bzle'
Buddl chaidly dal e LYl JaDU (ef)dlsd) pipe o welus Jlasil b ¢
Gal e (e o)l hsidl oy daalag (X507 )il \iad (g o) ibaY)
tall yad QQT (gyA

ef = ap + a1xy; + ApXp; + A3X3; + XS + AsXy Xy + Vg (14)
il 13 Y ol il aall ey La¥) a1 OIS g o) aall auas Alaall 23a o) Jaadls
A kel Gli ane Bumd Jsd A pall e Lgiee Ciias dlbled) o3 8 iVl ilaea (52a)
el Jlaai¥) e RZaaaill Jales A e Joeandl S5y ¢l 2ay
tgdal) Uadll cplss i e ati Al duedall dcasdll (a8 -
Hy-a; =a,=a3=a,=a5 =0
seliaall StV (e ddde Jsmnll &5 (3 ¢ RZxaatl) Jalaa 8 Lg yiae (N) diall pas of cild) oS
selaall jlaai¥) dapa 8 jlaadl) Cilales dae (golodt dupn dagd g X% mug 1S s il ai
ro) ol (il aal) i)
n X R2~x2(p)

caeladl Jlaady) Ablee & sl cDlelea 5 Lual 4 ((P=0)dnal) cilays sae :JBa 120 b
35n (S 138y aerall Lacajill Giad) w 4ld @ disiea Grie die M X RZ > x?(p)eulS 13 - a
pdiad) Wadl) cpls ild iy 1305 Laarall Gzl Jod iy deall Alla By ¢oaliill i pae Al
. 0'12 =a, =< :ZC"_\P
Auto  Heteroscedasticity) (ARCH) gsill (s zilaill =ews :(ARCH 1) 3 il -2
e i aal (ol j) ot gl Al el Judldl daday (Regressive Conditional
Oty acssial) Cum e Bial) Aludall Saalins 355 elya) SIS (K LS ¢ pualall
(LM) zY caeliae Slid) ol ¢ SudISl (Fischer) laal e SLad¥) 13 adiay
sl Lad LYY 3g) aulll) ksl fiaw
A(8) V) 2 3gat g s
(ef) sl aye Sls —

'Régis Bourbonnais, Econométrie, op.cit, p 153.
2 Damodar N. Gujarati, Basic Econometrics, op.cit, p 413.
3 Robert F. Engle, (1982) : Autoregressive Conditional Heteroscedasticity with Estimates of the Variance of
United Kingdom Inflation, Econometrica, Vol. 50, No. 4, pp 987- 1007.
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Lot dgieal) ha Bl LaloaY) 4 Gus (P el @y sl aupal 3 lasil ehal =

(Fia)ll clgadll 2xe) clpalil) sae ) e préua
Hy'a; = a; = - = ap = 0:dua)dl )lod) &
tee LM = n X R? zi2Y Cielias diilas) Gilea =2
Glaalidd) dae = n
((15) Aslanll) ZEN 55ladlly Lalal) HlaniV) dlalee il dariicsal

(14) Al palad) yaail) Jolew = R?

e dsaall e s3sald)l x? (p)aasall dedll G 5] digwaall (L-M) Lilasy) dad culS 1)
Gy wi Al Hodeapdl) ad) o ((a=0.05 sale) s dagine (s diey Pglad dja day
B yse dudlsdial) 89 paual) (o) 858 alaie) oy Malliy eoplall @il pae AlS0e 35a9 o Ju Lea (ladl) (il
ARCH(p)'z 35a1 daudlsy
sUadl) G I Baliiyy) AlSia (e RS Ll S g Al

i Wy ¢ il Gutid saalial) adll o iyl 3sas ) dele diay I LY mllaas jud
saalie alid) sdall Wadll o) i ey bl (graall Cilaysall 3l dalgl) il il (gaa)
LY dalae 3 ol @y e s 9)al salia b Gl Wasll pe e 0S8 of 4 Y duna
E(eig)) = 0;i # jrol @l ¢ hall Liglios ¢S5 atlpdall Adliiall oil) (s (el clall )

A laaliall Lalall ead¥) o Lo saalia 3 Uadl) lgd i o Caligy c¥ls a5 L i€
o (Autocorrelation) Lala,Y) B (Serial-Correlation)  lwlall LVl dlsll sda auds
tsl e Plpdial) Uadll aad Alall adll G Ll sm e (s1g colad]

E(eig) # 050 #j

2 ellad¥) Pl Lalal) Lucajdll alis) axe ) 35 L 1aag

e A3 ¢ A Tl )Y) AlChe dgm Alla 8 Al e (OLS) dplall (grall cilanyall daysha ¢ Ly
Cilagyall Lyl Aoy kel z3gaill 8 eUadY) SN Bl V1 e i) cllaals Al agal

Grall Glayall dayh aladsa) (Ko 4l ¢ S LlEY) dgag e @aaill 23 By kel (gl

! Régis Bourbonnais, Econométrie, op.cit, pp 155-156.
A40 = o S) G g e il g Ay BRI (g 1 ualil) SaBY) b Cyaal) dpbe Huldl de desa Al 2e 2
DAl (Windowse SPSS alaiiuly dusa Jise 1dpulaidy) clidall dlaa¥ly bl Jaladll 1(2009) «Jlie gl 2o aeae 3
.534-533 L= e cd Sy daadall
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lealadind (Ko cihloal sae g ofelly =il (Generalized Least Squares) (GLS) daazal)
tlgin e celadYl edeall Laliy¥l agag e caisll
S Laliyyl e adslh (DW) (Durbin-Watson) jlaa) maw :(Durbin-Watson) 2 sl -1
22l ) Cea J9Y) daall (e UadSU
& = P& + v

vy = N(0,07):p
: JUIS sn il yil) L)

Hop=20

Hyp#0
DW dilias) Glua 4ty ¢ Hpdaedall doca @l jLodl

t=o(ey — ‘3t—1)2
t=1€f

DW =

zasalll il gy Jiad epidus
P =0 Laic DW=2 (;5S55 450 (s dilian) s3a dad mgl5m —
xic (DW) dglasy) dajall aill Jsaa lack (Watson) s (Durbin) o cHp Gl jlasl) Jal e
A(K) 8kl Sfpaiall 230 Aiall ans Cos Aldg Ligias (i
Ylae glaass plallls 29 0 Geidl) G (i yseanadl dy, dy el naaty mand Jgaall 138 568 -
t AUl Sl IS s 450 200

(Durbin-Watson) jLad) ¢ )& :(3) a8y J<il

0 dl az 2 4-a2 4-d] 4
Sl dahaig Sl dakaia
p>0 Cpdd) aae =() Cpddd) ase p<0

Source: Régis Bourbonnais, (2011) ; Econométrie : Manuel et exercices corrigés, 8¢me éd.,
Dunod, Paris, p131.

! George G.S. Wang, Chaman L. Jain, (2003) : Regression Analysis : Modeling & Forecasting, Graceway Publishing
Company, Inc., New York, p 74.
2J. Durbin, G.S. Watson, (1951) : Testing for Serial Correlation in Least Squares Regression, Biometrika, Vol. 38,
No. Y, 1951, pp 159-177.
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p:o(—HOZ.:u'A‘)ﬁ\d),ée:\gcd2<DW<4—d2 o
p <0 & Hydoapdll by v b —dy <DW <4
gé‘ﬂﬂ\&ua;iymex&udmg@A—dz <DW <4—d,d, <DW <d,
ol 8aase o Sy ¥ (Durbin-Watson) jlaal oY Bl 'l (ol dlas) e ¥ dllad) o3
DAl axe dalaiey UK dalaiall s3a audiy cpael) dunjh by ol Jod
3539 oo A dal e QLAY 18 Gaki 8 Wi cas ) gyl Gmes ) assall s
f oty ¢ A dala syl
zisalll I 1)) Wi o(Intercept Term) culil) asll e iy of camy (L) Jlaai¥) 23w =
Jyeanll il 2l 25y xe Jlaady) dalae i sale) e Y 4lld casd) o e (gging ¥ dtanla
ol LS diia (6% (sMllg o 6Y) A5 e I Lol Alls 6 LAY 138 aadiy -
& = PE—1 T V¢
cotel Ay e I LalayY) Alla G LaaY) 1 aladid oSa Yy
‘;v.:\.\lal\ ta‘lsmt.«a;g&'t gz\jﬁzd\ Lall A;ui Ua R —
Syaall iyl degena Gan aaldll puiall il s e ggina Vo camo sl zhga -
PN UKL aee z3sei o HLEAY) 3 aks oSa Y ade

Ve = Po+ Bix1e + Poxoe + o+ BrXpe T YY1 + &
(Jiadl) el il o e A e (355 (o my laaLiall (8 el ikl el Al -

15 s 5 Sl el liadl aae (5sSs o can —
Y e Anall e aladiul dlgg ogha) (S 4 (Durbin-Watson) jlial Uie (ses
Tl oy lle cllodl) oda ) Glaill & ) : (Box-Pierce) s (Ljung-Box) «ilasl -2

Pl &5y e ol e AV A e elaaBU 1A Ll V) cDlelea (g degane LAl

! Régis Bourbonnais, Econométrie, op.cit, pp 131-132.
2 R.W. Farebrother, (1980) : The Durbin-Watson Test for Serial Correlation When there is no Intercept in the
Regression, Econometrica, Vol. 48, No. 6, pp 1553-1563.
3 Damodar N. Gujarati, Basic Econométrics, op.cit, pp 467-468.
4 Régis Bourbonnais, Econométrie, op.cit, p 132.
5 Régis Bourbonnais, Econométrie: Manuel et exercices corrigés, op.cit, p 133.
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pasl sl rodlaad) culs (Miey Gllly Guikie (e zisel pdiies Cigw Aubll o2 b

-

Jise (53l e Lgiae dngiadll Qg il Mlea gl S Lisice 3fiwial

sl EViews'10" el cpticd Cage (Jals Jglaa e tdibaill ALGI cila ddd) cails e Ll
clahal) e gsil 3gd Lagad

eailad dug zisall] Cysie aias 1) ) cullaal)

sassl Gullaay) Gueanll i s AaeS EDke llia el 13 Lo diyea Olsiadl 138 DA e Jslaie

cOfia3l bl dphou] LG ash &5 ABDlal) 038 olai) daat aa cAagiaall (g sally el
i yially G pal) Y]

:1(2023/2009) 552l «ppiia o gz dpad a2kt Ciges 1 sl AlnyeS Ayl 020 b
st Biwiall (g jall Jles) Aldes Jis PNP —

st Aagiadl Gag il Jaal dlude Jis TPA —

http:donnee.banquemondiale.org :adsall e Joall elill ilidara e alaie YU 1(1) 4 Galall !
https://www.bank-of-algeria.dz = :adsdll Ao 5l jal) clid 4y gandl o el
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Galpdl) (giial Ll Jiadl 1(4) o8 JSa

——asiadll (s Al (Jaa) il sl lea)

12000
10000
8000
6000
4000

2000 .—._._._'_.—.——H__H—.—H_.
0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

- Exel 2016 CAL’)—I C'_ﬂ;);..o :JM.A-“ -
(bl olan¥) 350) (piniail) Cpilalial] (gac gl slat¥) (e aly pail) il =
AV e Lanaad il dim i ae s Lae i) slad) (e lildadd) 326 sl&s -

L Y Agian Jlonials coasag i 13 Lol V) 138 558 (52 1 Cpupiial) Gy LGN agag uaad Ll
: IS il il

il ¥ 48 ghucae :(8) a2y Jgaad

PNP TPA

PNP 1.000000  0.878108
TPA 0.878108  1.000000

- EViews 10 cALD.\ Gl yia D daal) —

o Lasal il das (o (%87.81 () Jear (Ll 138 slad) o Jlall (i) duhall (gpaie b))
pan 8l ) (925 JBedd) uaiall aas 0L gl Loyk Ll V1 13 of LS (Byiina 2n AY)
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Biniallg dagiaall (g 8l (pu And) ABMal) dyy 1A Qllaal)

gAY e leasa] b Al 4 ol jaadly Jeadl i) aosd il 3DIL sl
AWl laaly cGranger duwlidl aladiul 13ag ¢upaiall o ke Ldan Al A Jalsd) Ll
;A0 A jeal) il jall J<E3 Uadgad 8 Ay

hi=0 HO

{dI_:O HO
h,#0 H

420 H TPA«.—we‘ﬁPNP..........{

PNP ¥ TPA

Lol Leguany e it TPAGPNP 1 ols (i jill (e (ol by adaiaas o 13) —
colanY) 8 L 3DLe clligh Lae Lagaady 0 13 Ll -

G sl pag il el e 0sS Rd) 28U ola3l o8 Ao Jady 1 by 513 Wl -
Aagiaall (gl (Jaa)

) Aasiadl Gag ) Maa) e 05 Basd) 2D olad) o8 Aal abys ISV Jed 13 W -

.W\ ua‘g‘)a\ L;LQA!
Aupal) (Sruata G dpd) 43dal) (9) 3.3') Jsaadl
Pairwise Granger Causality Tests
Date: 11/30/24 Time: 09:44
Sample: 2009 2023
Lags: 2
Null Hypothesis: Obs F-Statistic Prob.
TPA does not Granger Cause PNP 13 6.70513 0.0195
PNP does not Granger Cause TPA 0.13566 0.8751

- EViews 10 C..A\.i): Gl da D odaad) —
todlel Joaall 8 Bagasall Aupad) 38 sy
(TPA 6 )l e ¥ PNP 6 el Al ) ksl -
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«(Prob = 0.875) 5% dsixall (s5iua o i I Fisher ddlasy (laall Jlaay) Ll
Aagiadl gl Mea) & sl G Y sl (ag il Jas) s of Ju 1

PNP 6 sl s ¥ TPA 3 il Allad Gl of -

«(Prob = 0.019) 5% ZLigiadll (s5iea (e sl Fisher dglasy dilaall Jlaayl ola
Bl (g Al Mea) (& sl G dagieal) gl Jleal (8 el of e Ju Vg

dagiaddl gl Jlaa) e s Baadl B olatl (s A0 by ) duajdl) Jod iades -
Bymiall [agally Sl paaiall Jidi dillea) dagiaall (g il (JUlLy paiall (g @l (lea] )
130l dualyl) draall 2 30ail) 33

(PNP) =g +B (TPA,) +¢ ,

dagiad) G g All llaay) dadll o Bl Gag Al S b il ddghean By cculi cnlag

d0TPA PR .
opnp > 0 0l dhase 055

Cobuiadl) Cplbalod) A )i Ay s Callll) Cullaal)

055 Al ClBlall 58 8 Biiae e Judlu aladiuly 43 (Newbold 5 Granger) (. S )
Sl e 23 131 (Spurious régression) il jlaaiVl Crag Lo gl dlliasg dkld ddsall bl

Has o e (S0 Lol a3 (sSu (e
Jaiy ¢Byian duag pral) duiajl) Jedladl 0585 o) A ¢ goiill JenKins—Box diagie guki Sa s
13 Spiiese Al 3 Jsi 13 (il culally bl Tacssl) (60 o Ailany) Aaldl e &L

2 oa3ll 3De Al Gad ol e el ol Jasg Jsa s

! Isabelle Cadoret, Catrine Benjamin, Econométrie appliquée, de Boeck, Bruxelles, 1°¢ Edition, 2004, p 309.
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Hasadl) o lgie S Ailan) ol Bae dag Lo dyie) Al 4yt LasYs

D1z 3gaty ann (slg ¢ O 2 3gally Tan SLEAY) 38 Gyl Plasend) g i LaS) Yl
Y =0V +U S e S sas AR(T) (V) dspall e I

(il ks asten len Jag o3 41 b (51l Jlpdiad) Uadll g Uy s

AY, =($=1)Y, +U, 30t dasall e Jomsi dbladdl i)k G 1) 75k

Ho:|¢1|:1 . . . . .
H1:|¢1|<1 i

Db el fia (e 230y a5t Aaaydl) sda HLasy
AY, =(g~1)V, +U, :( None) Lasedl Jlsdall udl 73501 -
AY, = (¢, —1)Y,_, + C+U, :( Constant) cull sl Jasl ga Jlsdall udl 7301 -

:( Constant, Linear Trend) ale olaily cul s ae JAldall ol #3500 -
AY = (¢ 1)V +bt+C+U,

SLEY) o cByisa b (05S5 Alaad) (b TN £3Laill asl b {H 0| =1 ] paall dam b cens 1)
DAT laal aladna) ) el 1agly GAR(L) IS8l e ziget Al 8 Y) wlla e Hlaa¥l 13 o)

oshall Jlsh (S Lad) ey
L) Jlgd S LY Wlexind e :(Augmented Dickey fuller) j3daall Jigh o jLid) @ Ll

e Jec (ADFTest1981) Lshall jlgb Koo jlas) gl <l Fellaall) Llsyl Jlaa) Jlals L
docajdll e adiad ADF cfjlial o cdaia @l oda 1))

Pzl (gprall Glayall daulg joil) e (H, :|g (1)

2 Mélard GitCE, Méthode de prevision a court terme, Bruscelles, Edition Ellipses, 1990, p 282.

3 Al danald Al 3 il jal) A By galll o ddac giall g 3 sl Cluswgall pUad 48 5 80 il ) dlue ga5 gagla s n !
262 0= <2022 dandl (01 :2aad) 09 ralaad) il i) zlal) daals csaaaiall A8l dalal) Eilanl 5 a3 das ¢(2019/2000)
2 G. bresson, & A. pirotte, Econométrie des séries temporelles, théories et applications, Presses Universitaires de
France, Paris, 1995, p 419.
3 Lardic. S. et V. Mignon, Econométrie des séries temporelles macroéconomiques et financiéres, ed, économica,
Paris, 2002, p 136.
4 Johnston. J., and J. Dinardo, Econometric Methods, 4" edition, Mc Graw—Hill, New York, 1997, p 226.
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p
AY, =AY, | _z¢jAYtii+l +U, sl ‘éj\jﬁad\ el CJ)A.! -
=2
P
AY, =2Y, , - ¢jAY[7j+I +C+U, :clill aal) Jlia) o gdiall Hul) CJ}A.} -

Jj=2

P
AY, =AY, =D A, + Crbr+U, sale olaily it an ga Jlsdall sl 73501 =

j=2

Akaike : s yleall iad ool 330 cllyg :(p clulad) il da)0) dabiad) £l Glgadll paas (Saig
Cua T U< 20 ) Log Likelihood alall Ligieall jlad ded <1 320 o Schwarz,
(P = 3) Liajll gl Hlid) e malinll Jany

LS pilealadl s3gd 2D g8 (ADF Test) jladls « jaall (e ST (P = 3) galadadl 51l cilays ¢
) Joaall masy

Coftbuaead) &)yl LES) it (10) by Jsaal

PNP TPA
ADF test Test | Prob ADF test Test | Prob
statistic | critical : statistic | critical :
5 % level 5 % level
Constant,
. -2.888671 | -3.791172 | 0.1944 -0.746166 | -3.791172 | 0.9461
Linear Trend
Constant -2.521533 | -3.175352 | 0.1366 -1.149675 | -3.098896 | 0.6640
None 4.209752 | -1.968430 | 0.9998 0.907366 | -1.970978 | 0.8914

- EViews 10 C..A\.i): Gl da D odaad) —

257 Ue 2007 s:\_JJMS...u}” Aéu\a.“ J\J&\ c‘_'é;\,\k:\.“J A.UBS.\\ O gﬁuw‘ AlaiBy) gé &,3.\;1\ c:\.ﬂa&: Jém\ Ae dada JALR&\ e 5
(3) #5 (2) ) Osalall Cliana
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& TPA 55005 PNP 550 (e IS Algaaall il (papST dgenall il Ul Ll s paal) DA o

¢ %5 dugiad) (gma vie iy (eala¥) il dsag o Ju A aaal) dadaji di gl OB 3Ll
O e il of (o

¥ Al G Bl e alae¥l ey aluldl saagl s lad) Jolaie dash) iy

daiage Flilly «(ADF Test) araius 4y (P = 3) 42U lpall)l dae aaad day 1y (i paiall

1A Jeasll
S A ) aas Aubiiuy) LS it (1) ) g gaa
D(PNP) D(TPA)
ADF test Test | Prob ADF test Test | Prob
statistic | critical : statistic | critical :
5 % level 5 % level
Constant,
. 1.621196 | -4.008157 | 0.9998 -2.607182 | -3.875302 | 0.2836
Linear Trend
Constant -2.038702 | -3.119910| 0.2688 -2.409593 | -3.119910 | 0.1577
None -1.021374 | -1.970978 | 0.2596 -1.616435 | -1.970978 | 0.0977

— EViews 10 zlin clajia : jaal) -

A (a3l (e lelan Yy Gljies e (I Anall e Bl eha) dmy Sliaill bl
Al A )l e Bl o alae¥l @llyg cpilalall sangll s HLad) Jolaies 20aSl) uiing (9T 839
daiage Flilly «(ADF Test) priius 4y (P = 3) 42U lpalill dae st dey ey (i paiall

2 A Joanll

(B) #is (4) piy Gialall Cilidaas |
(7) 4,5 (6) ady Oialall Cililans 2
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A R sla) s ALY L) @il 1(12) A8y Jsaadl

DD(PNP) DD(TPA)
ADF test Test| Prob ADF test Test| Prob
statistic | critical : statistic | critical :
5 % level 5 % level
Constant,
. -6.128825 | -3.933364 | 0.0029 -4.460160 | -4.107833 | 0.0333
Linear Trend
Constant 0.735446 | -3.259808 | 0.9844 2871228 | -3.175352 | 0.0803
None -1.229265 | -1.982344 | 0.1862 -4.066440 | -1.974028 | 0.0007

— EViews 10 zlipn Glajia : jaal) -

BN joall (e Grrall Glagall dadlgr el Gilalall ByEiual)l lasty) diva jadl a6
!1‘:Jt\j\ djj;j\ ‘_,’A E\M}A C:atujb % 5 z\:i}.\’.‘d\ (S9uua dicg ‘TStudent Z\gﬂ.ga;l alaie b

AU A sha) da alal) slai¥ly Culill (ha JSIADF L) il :(13) a8 Jsaal

Prob Prob
DD(PNP) | Coefficient DD(TPA) | Coefficient

t-Statistic t-Statistic
C 0.0156 < 0.05 C  0.0648> 0.05
Constant, Dtall e U sine Calias Y Constant, sall e Liginas calias

Linear Linear
Trend @TREND  0.0219 > 0.05 Trend @TREND  0.0558 > 0.05
Dl e L gine alias Y il e U sine caliad
C 0.2795 > 0.05 C 0.7684>0.05

Constant Constant
el oo L g i o e G ye (il

- EViews 10 C..AL!)J Gl da D odaad) —

el z3sa3 tpsill e (oY1 ALl (f Uang % 5 digieall (s5ie dic (Tspugent dilas) dlacl

2 Op) dasad) Slsdall jadl z3sai zpil (e Al Alalad) Loty cale sladly Cull an g Jldall
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Olsks (o fiese Limsal 81 A2l (a Gl eha) anss il el Ly (ole olaly

LY il e

Jalsall (gyguall Jopall  Jllg) Aol Ayl o JalSie 3us WS TPA 5 PNP :ipysidl DS
JaY) Al A lasi) iy a5t ENgle and Granger dsgie Jlesiuby 13 o Biae & jidal)

:1613 [PXS
PNP=0+BTPA+¢
dashall Ja¥) B g dgaill pafli @il 1(14) ad) Jgaad)
C TPA R? Adjusted R?
Coefficient -228.0610 0.182524 0.771073 0.753464

Prob 0.3228 0.0000 - -

— EViews 10 zlin clajie : jaal) -
top dishall Ja¥) 8 sl 3gaill diag
PNP =-228.06 + 0.18 TPA + ¢

:L'ﬁ B>l

asiea (3ilsall JLaa¥l ¥ Lilas) Ligies Lol QS (Loalai®y) dalll o Usia i a3 daasal
% 5 AN (gsiwe 2ie (Prob=0 <0.05)

aaa s Lgase i) (g ) s st e B Dansdl) o x5 (%77.1) il Jalea o~
cashall (s34l 8 s giaall (s )

(8) &) Galall ildans f
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B ABMal) Julad @ jwaldd) cullaal)

Jom da¥) joead Q) ol ¢ uemdll gl 8 A Jiar (o1 Undl) pramaai g dgad paailiy agli :¥sl
Jaad) (gaall & 2D olai

Jiise i€ Jighall (sadl Hlasi) 8 (Def) 8y0aall gl Jialy joadll (saall 8 28Dl jaads abg —
sl 85l ¢ dase

Jsaall 8 daimge mililly cdasbial)l el sae slals o) (sSe (530 Adpra 220 V) Glld 3y Yy —
2 )

-

Aloall e O gl Bangl) [ JLasly ali clags :(15) by Jgaall

ADF test | Test critical :
Def statistic 5 % level Prob
_ Constant, | 60602 3791172 | 0.9197
Linear Trend
Constant -1.499092 -3.119910| 0.5023
None -1.616435 -1.970978 | 0.0977

— EViews 10zl clsjia : jdaal) -
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Def

Prob
Coefficient
t-Statistic

Constant,
Linear
Trend

C 0.0127 <0.05

i)l o L yine aliad ¥

@TREND  0.0049 < 0.05

]l e U gine CalS Y

Constant

C 0.9625 > 0.05
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C TPA Def(-1)
Coefficient 3.089522 0.065099 -0.155766
Prob 0.9154 0.1356 0.2057
R?| Adjusted R* | ARCH Jarque Bera bDw
Coefficient 0.244903 0.093883 3.157431 0.448937 2.868735
Prob - - 0.0756 0.798941 -

— EViews 10 zalin cilsjia : jdaal) -

DD(PNP) = 3.089 + 0.065 DD(TPA) +(-0.259) Def (-1) + ¢

ria bl Jaite adl e Jo Uadll st 3gad jalt il

ifilas s Auslaidy) el cbial idly ol A pandil) Clpuriall 50kall cDLebaall ay L) of —

e A g i) oy ek Aasiaall (g il Hlad) of o sl Jalaa Jo -

ey Lyl il sfiall (gl Jlea) of (6l dalaai@V) Lpbail) ciledgi s Caela Aig pal) 55l —

(=6-5%) Zagiadl (gl

e s o ) Al play) cudig Y% 5 AV (s die dugine Uadll sl aa dales -
Saal O i ¢((0.155) Wasll monai an Jalas dad Wl aial) z3saill 3 gl Alish a5
5l e (il (Il DA e Ay ¢t) Anie) 5538 US 8 Ll died ga Jaxy 8ixiall (g ydll
%15.5 sl «(t=1)

-156-

[(10) s Galdl cillass 2




Uadl) pronaa - 3gail Uiy 8jafal) Aol Sl Jiall) :(5) o8, Jead)

300

200

100

- 200

- 100

- O

- -10Q

- -20d

-100

-200

T
11

T
12

T T T
13 14 15

T T
16 17

T
18

T
19

T T T
20 21 22 23

l — Residual

Actual

Fitted

— EViews 10 zaliy cils i : jhaal) -

tdlaY) GhLoaAY) Game aladiul &0 28 cdaaball JSWLl e jokall 73 gail) Al W ey S

Jarque-Bera ddlasy lahdial DA e Al anhll aigll duap giss W -
Ble el e (320lde 15) clalial g ) Gelall @y aapg o(Prob=0.7989>0.05)

L.(Prob=0.0756>0.05) bl <adia) asag axe ARCH laal il -

93\3.\13 bl 2o 9l CDlalas :(6) ady Jead)

-150

-100

-50 0

50 100

150

200

Series: RESID
Sample 2009 2023
Observations 13

Mean -2.19e-15
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TPA PNP
(%) (A S Jbla) (A S Jbla)
2009 21,14 3 086,5 652,53
2010 18,31 32681 598,39
2011 14,40 3726,5 536,55
2012 11,73 4 287,6 502,78
2013 10,56 5156,3 544,71
2014 9,93 6 504,6 646,23
2015 9,77 72772 710,79
2016 12,09 7 909.,9 956,24
2017 12,96 8 880,0 1 150,72
2018 12,70 9976,3 1 266,73
2019 14,76 10 857,8 1 602,15
2020 16,36 111823 1 829,86
2021 19,64 9794,7 1923,84
2022 20,26 10115,2 2 049,52
2023 20,40 10 697,9 2 182,37
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Null Hypothesis: PNP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Auagmented Dickevy-Fuller test statistic -2.888671 0.1944
Test critical values: 1% level -4.800080
5% level -3.791172
10% level -3.342253

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PNP)

Method: Least Squares

Date: 11/30/24 Time: 09:50

Sample (adjusted): 2010 2023

Included observations: 14 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
PNP(-1) -0.276741 0.095802 -2.888671 0.0147
C 7.723371 42.42995 0.182026 0.8589
@TREND("2009") 52.99818 13.00882 4.074019 0.0018
R-squared 0.672277 Mean dependent var 109.2741
Adjusted R-squared 0.612691 S.D. dependent var 116.0631
S.E. of regression 72.23087 Akaike info criterion 11.58502
Sum squared resid 57390.29 Schwarz criterion 11.72196
Log likelihood -78.09515 Hannan-Quinn criter. 11.57235
F-statistic 11.28247 Durbin-Watson stat 1.740171

Prob(F-statistic) 0.002164

Null Hypothesis: PNP has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickev-Fuller test statistic -2.521533 0.1366
Test critical values: 1% level -4.200056
5% level -3.175352
10% level -2.728985

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 11

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(PNP)

Method: Least Squares

Date: 11/30/24 Time: 09:52

Sample (adjusted): 2013 2023

Included observations: 11 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
PNP(-1) -0.206556 0.081917 -2.521533 0.0452
D(PNP(-1)) 0.316349 0.243829 1.297422 0.2421
D(PNP(-2)) 0.081493 0.252379 0.322898 0.7577
D(PNP(-3)) 0.960258 0.317294 3.026401 0.0232
C 244.1418 64.89557 3.762072 0.0094
R-squared 0.649820 Mean dependent var 152.6901
Adjusted R-squared 0.416367 S.D. dependent var 88.28195
S.E. of regression 67.44377 Akaike info criterion 11.56342
Sum squared resid 27291.98 Schwarz criterion 11.74428
Log likelihood -58.59881 Hannan-Quinn criter. 11.44941
F-statistic 2.783513 Durbin-Watson stat 2.901387

Prob(F-statistic) 0.126653
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Null Hypothesis: PNP has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 4.209752 0.9998
Test critical values: 1% level -2.740613
5% level -1.968430
10% level -1.604392

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PNP)

Method: Least Squares

Date: 11/30/24 Time: 09:52

Sample (adjusted): 2010 2023

Included observations: 14 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

PNP(-1) 0.098857 0.023483 4.209752 0.0010
R-squared 0.172903 Mean dependent var 109.2741
Adjusted R-squared 0.172903 S.D.dependentvar 116.0631
S.E. of regression 105.5534 Akaike info criterion 12.22506
Sum squared resid 144839.8 Schwarzcriterion 12.27071
Log likelihood -84.57542 Hannan-Quinn criter. 12.22084
Durbin-Watson stat 1.010660

TPA Ui dagiaall Gag il (las) dluades dyhiiad SLEA1 1(3) by galal

Null Hypothesis: TPA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickev-Fuller test statistic -0.746166 0.9461
Test critical values: 1% level -4.800080
5% level -3.791172
10% level -3.342253

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(TPA)

Method: Least Squares

Date: 11/30/24 Time: 09:53

Sample (adjusted): 2010 2023

Included observations: 14 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TPA(-1) -0.166725 0.223443 -0.746166 0.4712
C 1219.725 617.5525 1.975095 0.0739
@TREND("2009") 71.85789 157.4697 0.456328 0.6570
R-squared 0.115953 Mean dependent var 543.6714
Adjusted R-squared -0.044783 S.D. dependent var 643.4652
S.E. of regression 657.7155 Akaike info criterion 16.00283
Sum squared resid 4758487. Schwarzcriterion 16.13977
Log likelihood -109.0198 Hannan-Quinn criter. 15.99016
F-statistic 0.721389 Durbin-Watson stat 1.285941

Prob(F-statistic) 0.507708
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Null Hypothesis: TPA has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickev-Fuller test statistic -1.149675 0.6640
Test critical values: 1% level -4.004425
5% level -3.098896
10% level -2.690439

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(TPA)
Method: Least Squares

Date: 11/30/24 Time: 09:54
Sample (adjusted): 2010 2023
Included observations: 14 after adjustments

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Variable Coefficient Std. Error t-Statistic Prob.
TPA(-1) -0.068750 0.059799 -1.149675 0.2727
C 1044.674 467.7206 2.233543 0.0453
R-squared 0.099218 Mean dependent var 543.6714
Adjusted R-squared 0.024152 S.D. dependent var 643.4652
S.E. of regression 635.6471 Akaike info criterion 15.87873
Sum squared resid 4848567. Schwarzcriterion 15.97002
Log likelihood -109.1511 Hannan-Quinn criter. 15.87028
F-statistic 1.321753 Durbin-Watson stat 1.389764
Prob(F-statistic) 0.272676
Null Hypothesis: TPA has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Auagmented Dickev-Fuller test statistic 0.907366 0.8914
Test critical values: 1% level -2.754993
5% level -1.970978
10% level -1.603693

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TPA)
Method: Least Squares

Date: 11/30/24 Time: 09:55
Sample (adjusted): 2011 2023
Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TPA(-1) 0.026961 0.029713 0.907366 0.3837
D(TPA(-1)) 0.476687 0.285381 1.670355 0.1230
R-squared -0.044629 Mean dependent var 571.5231
Adjusted R-squared -0.139595 S.D. dependent var 660.8982
S.E. of regression 705.5208 Akaike info criterion 16.09639
Sum squared resid 5475356. Schwarzcriterion 16.18330
Log likelihood -102.6265 Hannan-Quinn criter. 16.07852
Durbin-Watson stat 1.889548
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Null Hypothesis: D(PNP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickev-Fuller test statistic 1.621196 0.9998
Test critical values: 1% level -5.295384
5% level -4.008157
10% level -3.460791

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 10

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(PNP,2)

Method: Least Squares

Date: 11/30/24 Time: 09:59

Sample (adjusted): 2014 2023

Included observations: 10 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PNP(-1)) 2.218443 1.368399 1.621196 0.1803
D(PNP(-1),2) -3.546273 1.649478 -2.149937 0.0980
D(PNP(-2),2) -3.045850 1.337757 -2.276834 0.0851
D(PNP(-3),2) -1.404888 0.862841 -1.628211 0.1788
C 960.7695 391.6804 2.452943 0.0702
@TREND("2009") -121.1800 55.29716 -2.191432 0.0935
R-squared 0.845841 Mean dependent var 9.092497
Adjusted R-squared 0.653143 S.D. dependent var 117.4957
S.E. of regression 69.19864 Akaike info criterion 11.59555
Sum squared resid 19153.81 Schwarz criterion 11.77710
Log likelihood -51.97774 Hannan-Quinn criter. 11.39639
F-statistic 4.389453 Durbin-Watson stat 2.461836
Prob(F-statistic) 0.088417
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Null Hypothesis: D(PNP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Auagmented Dickey-Fuller test statistic -2.038702 0.2688
Test critical values: 1% level -4.057910
5% level -3.119910
10% level -2.701103

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(PNP,2)

Method: Least Squares

Date: 11/30/24 Time: 10:00

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PNP(-1)) -0.450158 0.220806 -2.038702 0.0663
C 62.75871 34.89319 1.798595 0.0995
R-squared 0.274230 Mean dependent var 14.38458
Adjusted R-squared 0.208250 S.D. dependent var 103.6668
S.E. of regression 92.24302 Akaike info criterion 12.02737
Sum squared resid 93596.53 Schwarzcriterion 12.11428
Log likelihood -76.17790 Hannan-Quinn criter. 12.00950
F-statistic 4.156307 Durbin-Watson stat 2.279203
Prob(F-statistic) 0.066252
Null Hypothesis: D(PNP) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -1.021374 0.2596
Test critical values: 1% level -2.754993
5% level -1.970978
10% level -1.603693

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(PNP,2)

Method: Least Squares

Date: 11/30/24 Time: 10:01
Sample (adjusted): 2011 2023
Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(PNP(-1)) -0.180096 0.176327 -1.021374 0.3272
R-squared 0.060791 Mean dependent var 14.38458
Adjusted R-squared 0.060791 S.D. dependent var 103.6668
S.E. of regression 100.4664 Akaike info criterion 12.13133
Sum squared resid 121121.9 Schwarz criterion 12.17478
Log likelihood -77.85362 Hannan-Quinn criter. 12.12239
Durbin-Watson stat 2.333263
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Null Hypothesis: D(TPA) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Auamented Dickev-Fuller test statistic -2.607182 0.2836
Test critical values: 1% level -4.992279
5% level -3.875302
10% level -3.388330

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 12

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(TPA,2)

Method: Least Squares

Date: 11/30/24 Time: 10:02

Sample (adjusted): 2012 2023

Included observations: 12 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(TPA(-1)) -1.057375 0.405562 -2.607182 0.0313
D(TPA(-1),2) 0.275991 0.315836 0.873843 0.4077
C 1338.874 707.1637 1.893301 0.0949
@TREND("2009") -85.69181 63.99299 -1.339081 0.2173
R-squared 0.482261 Mean dependent var 10.35833
Adjusted R-squared 0.288109 S.D. dependent var 802.7617
S.E. of regression 677.3192 Akaike info criterion 16.13536
Sum squared resid 3670091. Schwarzcriterion 16.29700
Log likelihood -92.81218 Hannan-Quinn criter. 16.07552
F-statistic 2.483935 Durbin-Watson stat 2.120628
Prob(F-statistic) 0.135006
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Null Hypothesis: D(TPA) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.409593 0.1577
Test critical values: 1% level -4.057910
5% level -3.119910
10% level -2.701103

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TPA,2)

Method: Least Squares

Date: 11/30/24 Time: 10:03

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(TPA(-1)) -0.677736 0.281266 -2.409593 0.0346
C 397.2846 236.3710 1.680767 0.1209
R-squared 0.345477 Mean dependent var 30.85385
Adjusted R-squared 0.285975 S.D.dependentvar 772.1302
S.E. of regression 652.4499 Akaike info criterion 15.93998
Sum squared resid 4682600. Schwarzcriterion 16.02690
Log likelihood -101.6099 Hannan-Quinn criter. 15.92212
F-statistic 5806139 Durbin-Watson stat 1.867405
Prob(F-statistic) 0.034639
Null Hypothesis: D(TPA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.616435 0.0977
Test critical values: 1% level -2.754993
5% level -1.970978
10% level -1.603693

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TPA,2)

Method: Least Squares

Date: 11/30/24 Time: 10:04

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(TPA(-1)) -0.373592 0.231121 -1.616435 0.1320
R-squared 0.177385 Mean dependent var 30.85385
Adjusted R-squared 0.177385 S.D.dependentvar 772.1302
S.E. of regression 700.3075 Akaike info criterion 16.01472
Sum squared resid 5885168. Schwarzcriterion 16.05818
Log likelihood -103.0957 Hannan-Quinn criter. 16.00579
Durbin-Watson stat 1.980893
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Null Hypothesis: D(PNP,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Auagmented Dickev-Fuller test statistic -6.128825 0.0029
Test critical values: 1% level -5.124875
5% level -3.933364
10% level -3.420030

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 11

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PNP,3)

Method: Least Squares

Date: 11/30/24 Time: 10:08

Sample (adjusted): 2013 2023

Included observations: 11 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PNP(-1),2) -2.522057 0.411507 -6.128825 0.0005
D(PNP(-1),3) 0.761337 0.242854 3.134958 0.0165

C 255.1660 80.39977 3.173715 0.0156
@TREND("2009") -24.08869 8.210394 -2.933926 0.0219
R-squared 0.881658 Mean dependent var -1.899112
Adjusted R-squared 0.830941 S.D. dependent var 183.8923
S.E. of regression 75.61068 Akaike info criterion 11.76436
Sum squared resid 40018.83 Schwarz criterion 11.90905
Log likelihood -60.70398 Hannan-Quinn criter. 11.67315
F-statistic 17.38360 Durbin-Watson stat 2.209125
Prob(F-statistic) 0.001265

Null Hypothesis: D(PNP,2) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxilag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.735446 0.9844
Test critical values: 1% level -4.420595
5% level -3.259808
10% level -2.771129

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 9

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PNP,3)

Method: Least Squares

Date: 11/30/24 Time: 10:10

Sample (adjusted): 2015 2023

Included observations: 9 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PNP(-1),2) 1.622335 2.205920 0.735446 0.5029
D(PNP(-1),3) -3.174792 2.300484 -1.380054 0.2397
D(PNP(-2),3) -2.810489 1.777894 -1.580797 0.1891
D(PNP(-3),3) -1.373240 1.029282 -1.334173 0.2530

C -102.2276 81.80009 -1.249725 0.2795
R-squared 0.874136 Mean dependent var -5.824024
Adjusted R-squared 0.748272 S.D. dependent var 204.7465
S.E. of regression 102.7265 Akaike info criterion 12.40220
Sum squared resid 42210.92 Schwarz criterion 12.51177
Log likelihood -50.80989 Hannan-Quinn criter. 12.16575
F-statistic 6.945077 Durbin-Watson stat 2.519432
Prob(F-statistic) 0.043537
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Null Hypothesis: D(PNP,2) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.229265 0.1862
Test critical values: 1% level -2.816740
5% level -1.982344
10% level -1.601144

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 10

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PNP,3)

Method: Least Squares

Date: 11/30/24 Time: 10:11

Sample (adjusted): 2014 2023

Included observations: 10 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PNP(-1),2) -0.946038 0.769596 -1.229265 0.2587
D(PNP(-1),3) -0.277182 0.555282 -0.499173 0.6330
D(PNP(-2),3) -0.508923 0.343782 -1.480368 0.1823

R-squared 0.792962 Mean dependent var -6.852879
Adjusted R-squared 0.733808 S.D. dependent var 193.0643
S.E. of regression 99.60921 Akaike info criterion 12.28371
Sum squared resid 69453.97 Schwarz criterion 12.37449
Log likelihood -58.41856 Hannan-Quinn criter. 12.18413
Durbin-Watson stat 2.193075
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Null Hypothesis: D(TPA,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.460160 0.0333
Test critical values: 1% level -5.5621860
5% level -4.107833
10% level -3.515047

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 9

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(TPA,3)
Method: Least Squares

Date: 11/30/24 Time: 10:11
Sample (adjusted): 2015 2023
Included observations: 9 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(TPA(-1),2) -8.012212 1.796396 -4.460160 0.0210
D(TPA(-1),3) 5.725079 1.529809 3.742348 0.0333
D(TPA(-2),3) 3.721143 1.172629 3.173334 0.0504
D(TPA(-3),3) 1.985425 0.797015 2.491077 0.0884

C 4196.864 1469.406 2.856163 0.0648
@TREND("'2009") -466.5651 153.4294 -3.040911 0.0558
R-squared 0.944710 Mean dependent var -24.15556
Adjusted R-squared 0.852559 S.D. dependent var 1454 .595
S.E. of regression 558.5364 Akaike info criterion 15.72324
Sum squared resid 935888.9 Schwarzcriterion 15.85472
Log likelihood -64.75457 Hannan-Quinn criter. 15.43950
F-statistic 10.25179 Durbin-Watson stat 3.540280
Prob(F-statistic) 0.041967
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Null Hypothesis: D(TPA,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.871228 0.0803
Test critical values: 1% level -4.200056
5% level -3.175352
10% level -2.728985

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 11

Augmented Dickey-Fuller Test Equation
Dependent VVariable: D(TPA,3)

Method: Least Squares

Date: 11/30/24 Time: 10:12

Sample (adjusted): 2013 2023

Included observations: 11 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(TPA(-1),2) -1.900758 0.662002 -2.871228 0.0208
D(TPA(-1),3) 0.546759 0.456575 1.197523 0.2654

C -80.47193 264.1767 -0.304614 0.7684
R-squared 0.661858 Mean dependent var 14.50000
Adjusted R-squared 0.577323 S.D. dependent var 1303.890
S.E. of regression 847.7061 Akaike info criterion 16.54995
Sum squared resid 5748845. Schwarzcriterion 16.65846
Log likelihood -88.02470 Hannan-Quinn criter. 16.48154
F-statistic 7.829359 Durbin-Watson stat 2.103369
Prob(F-statistic) 0.013074

Null Hypothesis: D(TPA,2) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.066440 0.0007
Test critical values: 1% level -2.771926
5% level -1.974028
10% level -1.602922

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 12

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TPA,3)

Method: Least Squares

Date: 11/30/24 Time: 10:13

Sample (adjusted): 2012 2023

Included observations: 12 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(TPA(-1),2) -1.200489 0.295219 -4.066440 0.0019
R-squared 0.600522 Mean dependent var -1.216667
Adjusted R-squared 0.600522 S.D.dependentvar 1244 .402
S.E. of regression 786.5155 Akaike info criterion 16.25276
Sum squared resid 6804673. Schwarzcriterion 16.29317
Log likelihood -96.51654 Hannan-Quinn criter. 16.23780
Durbin-Watson stat 2.065781
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Dependent VVariable: PNP
Method: Least Squares
Date: 11/30/24 Time: 10:23
Sample: 2009 2023
Included observations: 15

Variable Coefficient Std. Error t-Statistic Prob.

TPA 0.182524 0.027584 6.617154 0.0000

C -228.0610 221.9190 -1.027677 0.3228

R-squared 0.771073 Mean dependent var 1143.560

Adjusted R-squared 0.753464 S.D. dependent var 618.2328

S.E. of regression 306.9676 Akaike info criterion 14.41493

Sum squared resid 1224979. Schwarzcriterion 14.50933

Log likelihood -106.1120 Hannan-Quinn criter. 14 41392

F-statistic 43.78673 Durbin-Watson stat 0.242123
Prob(F-statistic) 0.000017

Def Algll Al O gSul Bangl) Jia jLidly pali cilas 1(9) by Galal

Null Hypothesis: DEF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on

SIC, maxlag=3)

t-Statistic Prob.*

Auagmented Dickevy-Fuller test statistic -0.942602 0.9197
Test critical values: 1% level -4.800080
5% level -3.791172
10% level -3.342253

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEF)

Method: Least Squares

Date: 11/30/24 Time: 10:25

Sample (adjusted): 2010 2023

Included observations: 14 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DEF(-1) -0.104756 0.111135 -0.942602 0.3661
C -187.0973 62.97283 -2.971080 0.0127
@TREND("2009") 25.82834 7.369764 3.504635 0.0049
R-squared 0.540279 Mean dependent var 10.04079
Adjusted R-squared 0.456693 S.D.dependentvar 150.6866
S.E. of regression 111.0701 Akaike info criterion 12.44561
Sum squared resid 135702.2 Schwarzcriterion 12.58255
Log likelihood -84.11927 Hannan-Quinn criter. 12.43293
F-statistic 6.463775 Durbin-Watson stat 1.709166

Prob(F-statistic) 0.013923
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Null Hypothesis: DEF has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.499092 0.5023
Test critical values: 1% level -4.057910
5% level -3.119910
10% level -2.701103

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEF)

Method: Least Squares

Date: 11/30/24 Time: 10:30

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DEF(-1) -0.220044 0.146785 -1.499092 0.1647
D(DEF(-1)) 0.701838 0.251911 2.786056 0.0192
C -1.749309 36.29014 -0.048203 0.9625
R-squared 0.443284 Mean dependent var 17.52787
Adjusted R-squared 0.331941 S.D. dependent var 154.1054
S.E. of regression 125.9578 Akaike info criterion 12.70895
Sum squared resid 158653.7 Schwarzcriterion 12.83932
Log likelihood -79.60815 Hannan-Quinn criter. 12.68215
F-statistic 3.981243 Durbin-Watson stat 2.433980
Prob(F-statistic) 0.053477
Null Hypothesis: DEF has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.616435 0.0977
Test critical values: 1% level -2.754993
5% level -1.970978
10% level -1.603693

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEF)

Method: Least Squares

Date: 11/30/24 Time: 10:31

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DEF(-1) -0.218170 0.134970 -1.616435 0.1343
D(DEF(-1)) 0.699956 0.237313 2.949506 0.0132
R-squared 0.443155 Mean dependent var 17.52787
Adjusted R-squared 0.392533 S.D.dependentvar 154.1054
S.E. of regression 120.1100 Akaike info criterion 12.55533
Sum squared resid 158690.6 Schwarzcriterion 12.64225
Log likelihood -79.60966 Hannan-Quinn criter. 12.53747
Durbin-Watson stat 2.432023
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Dependent VVariable: D(D(PNP))

Method: Least Squares

Date: 11/30/24 Time: 10:50

Sample (adjusted): 2011 2023

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(D(TPA)) 0.065099 0.040100 1.623401 0.1356
DEF(-1) -0.155766 0.115088 -1.353447 0.2057
C 3.089522 28.36068 0.108937 0.9154
R-squared 0.244903 Mean dependent var 14.38458
Adjusted R-squared 0.093883 S.D. dependent var 103.6668
S.E. of regression 98.68059 Akaike info criterion 12.22083
Sum squared resid 97378.59 Schwarzcriterion 12.35120
Log likelihood -76.43538 Hannan-Quinn criter. 12.19403
F-statistic 1.621662 Durbin-Watson stat 2.868735
Prob(F-statistic) 0.245479

ARCH (il Gidia) jLia) Jgaa :(11) oy salal

Heteroskedasticity Test: ARCH

F-statistic 3.570718 Prob. F(1,10) 0.0881
Obs*R-squared 3.157431 Prob. Chi-Square(1) 0.0756
Test Equation:
Dependent VVariable: RESID"N2
Method: Least Squares
Date: 12/01/24 Time: 18:19
Sample (adjusted): 2012 2023
Included observations: 12 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 4143.129 3308.486 1.252274 0.2390

RESID™M2(-1) 0.504142 0.266794 1.889634 0.0881
R-squared 0.263119 Mean dependent var 8110.779
Adjusted R-squared 0.189431 S.D. dependent var o9837.783

8857.113
7.84E+08
-125.0010
3.570718
0.088115

S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

21.16684
21.24766
21.13692
1.842776

-191-




