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Summary:

This study aims to study the impact of monetary policy on inflation in Algeria during
the period (1990-2021) by building a standard model (the study is standard). Since
the law of 10/90, according to what is appropriate with the prevailing economic
conditions. As for the applied side, we have dealt with the impact of the most
important economic variables (interest rate, rediscount rate and legal reserve). To
achieve this, they use the self-regressive brave model VAR, where the study
concluded that the significant role played by monetary policy to reduce inflation
based on a set of direct and indirect tools and some of which are practiced in
Algeria in a manner commensurate with the nature, shape and characteristics of its
economy, and this policy was actually able to deal with this phenomenon and

investigate its seriousness during Study period (1990-2022)8.

key words: Monetary policy, inflation, rediscount rate, Algeria, model VAR.
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" INFn el g
10y (slay) ays Oat PRRAREIIY
o3l g5 | ADF aglas) | ws o biaadh | " PPJleyl | aladod) angls
S & Type de | t"statistique (05%)
Type de Test modéle "
Test ADF| sy -1.750332 -3.562882 0.7040 | 3 _abwe pe
Test ADEF U3 gadl -1.613360 -2.960411 0.4640 | 3 siue pe
Test ADF | jiss,. -1.439860 -1.952066 0.1370 | 3 siue pe
" DINF " 5l ¢Uay) day0 adcall Al
Ty (Ll sl 2yt ) oY1 e
BN z3sedl g ADF w5l | we sl aad | " PlllsY | aledlldl an b
Typede Test | Type  de | t"statistique (05 %)
modéle "
Test ADF| 4\ s -5.669760 -3.568379 0.0003 5 diua
Test ADEF L3 s -5.602534 -2.963972 0.0001 5 _Siua
Test ADF | e300 -5.605420 -1.952473 0.0000 3 i
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oosedl g5 | ADFaglas) | s il aadll | " PPl | aladid) e
el Type de | t"statistique (05 %)
Type de Test modéle "
Test ADF| 81 23,001 | -0.629380 ~3.574244 | 09692 | 38w e
Test ADF|  yusssd | -1.127970 ~2.967767 |  0.6908 | 38 e
Test ADF | ojusssd| 0.288622 ~1.952910 |  0.7626 | 38w e
"DRO " L.
Iy sl ela) iy ) JsW ssndl
BN z3sdl g ADF wilax) | we il aad | " P'llsy | alldlld an b
Type de Test Type de | t'"statistique (05 %)
modele "
Test ADF | 41 5,01 | ~7.578090 ~3.574244 |  0.0000 3 e
Test ADF| a3 | -7.565187 | -2.967767 |  0.0000 B Jilluae
Test ADF | s | -7.539336 -1.952910|  0.0000 3 e
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(10) ( elad Ea (15 ) sl s5iand

gosallpsi|  Adlas)|dmal dedl| P'Ulaay) | Al depk
oyl e | Type  de ADF die "
Type de modele | "statistique (05 %)
Test 't
Test ADF| U\ zasall| -1.075112| -3.562882| 0.9173| sjiiwe y
Test ADF | oGl zdeall| -0.937393 | -2.960411 | 0.7625| 5w e
Test ADF | &bl zaeaill | =1.725957 | -1.952473 | 0.0798 | st e
" DTRI " aluls
(1) (S elad A2y ) V) g5l
SV es | ghallps|  Aglas)|daal dedl | POlaaY) | Aludul dal
Type de|Type de ADF e "
Test modele | "statistique (05 %)
"t
Test ADF | JgV sl | —4.341741 | -3.568379 | 0.0090 8 e
Test ADF | oGl zdeall| -2.180184 | -2.971853 | 0.2174| s e
Test ADF | &bl zdgaill | =2.021851 | —1.953381 | 0.0432 8 yEiee
" DDTRI " dlila
(12 (@b sl 2y y ol el
Sy g C'JJWS\ & ADF w5l | we il dad | " PllLsY | alldldl an b
Type de Test Type de | t'"statistique (05 %)
modéle "
Test ADF| .4 35 -5.873513 -3.580623 0.0003 8 e
Test ADF | yulrs,edi | -5.963681 -2.971853 0.0000 3 e
Test ADF| cjgissgadi | -6.082191 -1.953381 0.0000 8 s
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(11) (A el B ) I (ssiand
JYles | gisallps|  Aflas)|daal dedl | PPOLasY) | Alulal) dals
Type de|Type de ADF e "

Test modele | "statistique (05 %)
"t

Test ADF | Js¥) zasaill| =3.785755| -3.568379| 0.0316 3 )i
Test ADF | oGl zyeall| =3.745701 | -2.963972| 0.0083 8 yEiua
Test ADF | &bl ~yeall| -3.557029 | -1.952473 | 0.0009 8 e

LA

Gaaldl lil" Eviews 10 " <

i e Talaie) o) sae) et siaal)

( I L;JS“ :\AJJ\ e Q)SL-M ‘;A.a.n:}” alal) PLIv At Ui Aa :u.ab.d\ Q\;b;:}[\j g_g\sba ] U"“s" &L"’l{ﬁ

- 01)

o Lo Lias Al Aapall G Bjine o Lo Leiad Aapall G (e Siee e LS Judll oS

" VAR i

VAR Lag Order Selection Criteria
Endogenous variables: DINF DDTRI DNI DRO
Exogenous variables: C

Date: 05/20/23 Time: 17:37

Sample: 1990 2021
Included observations: 27

Sl

s IV

Al e BTl

VectorAutoregressionEstimates

(asall LAl A ) shlall ds)s paas

(1 isadl) sl Ay waad) AL clays e L3

Lag LogL LR FPE AIC SC HQ

0 -203.6107 NA 56.10364 15.37857 15.57055* 15.43566
1 -186.8906 27.24770 54.10955 15.32523 16.28511 15.61065
2 -157.9941 38.52858*  22.74508*  14.36993* 16.09772 14.88370*
3 -143.1910 15.35141 31.64308 14.45859 16.95428 15.20069
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* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final predictionerror

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(zasall allldnnn) =02 ol & Al clajae (" SC" 5" AIC " Hlad) Caua 4iag

dgginall Uy g igaill ai : GIUl Giagal

J‘A;J}“;LU.& CJJAJ ‘)1:\:\;;\ Al s ‘f Lt..glc % :\AJJX\ G (e g)s:tum Jeld) & A5 pde

" VAR "VectorAutoregressionEstimates Al

z3saill alell JSl it I callaal)

G.SJA.U‘ Jaadd

zised e aldieYlarsall 56 (Se addes (02 ) aalgdl oo laliang shlall cilays ae L) e
Sl saill e " VAR 13l laaiylelas

VectorAutoregressionEstimates

Date: 05/12/23 Time: 18:20

Sample (adjusted): 1994 2021

Included observations: 28 afteradjustments
Standard errors in () & t-statistics in [ ]

DINF DDTRI DNI DRO
DINF(-1) -0.537831 -0.109800 -0.002549 -0.030607
(0.16265) (0.05086) (0.05588) (0.10757)
[-3.30672] [-2.15898] [-0.04562] [-0.28452]
DINF(-2) -0.524569 -0.002651 0.001114 0.151911
(0.20707) (0.06475) (0.07114) (0.13695)
[-2.53333] [-0.04095] [ 0.01565] [ 1.10923]
DDTRI(-1) 0.365279 -0.546231 0.185052 0.766539
(0.83029) (0.25962) (0.28525) (0.54915)
[ 0.43994] [-2.10398] [ 0.64873] [ 1.39587]
DDTRI(-2) 1.612838 -0.062119 0.491851 0.529891
(0.64091) (0.20040) (0.22019) (0.42389)
[ 2.51647] [-0.30997] [ 2.23376] [ 1.25006]
DNI(-1) 2.728882 0.572122 0.338911 -0.145555
(0.67256) (0.21030) (0.23106) (0.44483)
[ 4.05744] [ 2.72053] [1.46674] [-0.32722]
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DNI(-2) 0.620863 -0.261023 -0.156400 -0.449405
(0.63885) (0.19976) (0.21948) (0.42253)
[0.97185] [-1.30671] [-0.71259] [-1.06362]
DRO(-1) -0.245050 0.053603 -0.044872 -0.067590
(0.25331) (0.07920) (0.08703) (0.16753)
[-0.96740] [0.67676] [-0.51561] [-0.40344]
DRO(-2) 0.548032 0.061764 0.135622 -0.927380
(0.33877) (0.10593) (0.11639) (0.22406)
[1.61772] [ 0.58308] [1.16527] [-4.13901]
C -0.250923 -0.011690 -0.441019 0.225698
(0.62028) (0.19395) (0.21310) (0.41024)
[-0.40453] [-0.06027] [-2.06953] [ 0.55016]
R-squared 0.649864 0.612867 0.406979 0.495600
Adj. R-squared 0.502438 0.449864 0.157286 0.283221
Sum sqg. resids 167.2207 16.34917 19.73729 73.14836
S.E. equation 2.966663 0.927622 1.019218 1.962120
F-statistic 4.408070 3.759842 11.629916 12.333563
Log likelihood -64.74982 -32.19790 -34.83455 -53.17427
Akaike AIC 5.267844 2.942707 3.131040 4.441019
Schwarz SC 5.696053 3.370915 3.559248 4.869228
Meandependent -0.497143 0.000000 -0.486786 0.035714
S.D. dependent 4.205760 1.250650 1.110265 2.317570
Determinant resid covariance (dof adj.) 6.957418
Determinantresid covariance 1.475130
Log likelihood -164.3636
Akaike information criterion 14.31168
Schwarz criterion 16.02452
Number of coefficients 36

: g dgadll A0<Y 4 glnal)
Aglaal cpallia cllyy Legh Cusine SN 2 3gally SV zasalll of Lang 2 dsaill alall JSEN 008 ey
oS ool pallia s Legdl Gl Cgine e Legh )l 7 3sailly CIEN 3 gaill Wl il

F-statistic = 5.006293 . ;0 &y sunall i dad Ll J3¥) zosall pally -
F-statistic = 3.759842 . ,a& dysunall i G Ll B 23 gaill dpilly L -

F-statistic = 4 06 Zjpusddl i ded Lol Gl zdeall dually W -
1.629916
F-statistic = . Lo Zjseadll i ded Ll ol zisall dally Wo-

2.333563
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F-tableau = 2.71 & Gysusall i dilas) dad Ll -

Aaf (o sl Dygunall i Ailan) (0 il Alee (8 wllly COEN (padgaill (b)) Lindyy Lo sy

Ugonall Hhd dilias)
opEly ull) Alead (bl Legd Bl J3Y) 7z 3satl) L

D gadll pats

System: UNTITLED

Estimation Method: Least Squares

Date: 05/12/23 Time: 18:20

Sample: 1994 2021

Included observations: 28

Total system (balanced) observations 112

Coefficient Std. Error t-Statistic Prob.

c() 10537831  0.162648 -3.306715 010014
c@) 10524569  0.207067 -2.533326  0.0134
c@) 0.365279 0.830295 0.439939 0.6612
c) 1612838  0.640912 2.516472 0.0140
C(5) 2.728882 0.672563  4.057437 0.0001
C(6) 0.620863 0.638845 0.971852 0.3342
c@) -0.245050  0.253307 -0.967402  0.3364
c(8) 0.548032 0.338769 1.617715 0.1099
C(9) -0.250923  0.620277 -0.404534  0.6870
C(10) 01109800  0.050857 -2.158983 010340
c(11) -0.002651  0.064746 -0.040949  0.9674
C(12) 100546231  0.259618 -2.103979 010387
C(13) -0.062119  0.200402 -0.309973  0.7574
c(14) 0.572122 0.210298 2.720527 0.0081
C(15) -0.261023  0.199755 -1.306711  0.1953
C(16) 0.053603 0.079205 0.676762 0.5006
c(17) 0.061764  0.105927 0.583081 0.5616
C(18) -0.011690  0.193949 -0.060275  0.9521
C(19) -0.002549  0.055879 -0.045616  0.9637
C(20) 0.001114  0.071139 0.015653 0.9876
c(21) 0.185052 0.285254 0.648729 0.5185
C(22) 0.491851 0.220190 2.233756 0.0284
C(23) 0.338911 0.231064 1.466743 0.1466
C(24) -0.156400  0.219480 -0.712595  0.4783
C(25) -0.044872  0.087025 -0.515614  0.6076
C(26) 0.135622 0.116386 1.165275 0.2476
C(27) -0.441019  0.213100 -2.069534  0.0419
C(28) -0.030607  0.107574 -0.284519  0.7768
C(29) 0.151911 0.136952 1.109230 0.2708
C(30) 0.766539 0.549148 1.395869 0.1668
C(31) 0.529891 0.423893 1.250059 0.2151
C(32) -0.145555  0.444826 -0.327218  0.7444
C(33) -0.449405  0.422526 -1.063617  0.2909
C(34) -0.067590  0.167535 -0.403439  0.6878
C(35) -0.927380  0.224058 -4.139015  0.0001
C(36) 0.225698 0.410244 0.550156 0.5838

Determinantresidual covariance 1.475130
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Equation: DINF = C(1)*DINF(-1) + C(2)*DINF(-2) + C(3)*DDTRI(-1) + C(4)
*DDTRI(-2) + C(5)*DNI(-1) + C(6)*DNI(-2) + C(7)*DRO(-1) + C(8)*DRO(

-2) + C(9)
Observations: 28
R-squared 0.649864 Meandependent var -0.497143
Adjusted R-squared 0.502438 S.D. dependent var 4.205760
S.E. of regression 2.966663 Sumsquaredresid 167.2207

Durbin-Watson stat 1.549466

Equation: DDTRI = C(10)*DINF(-1) + C(11)*DINF(-2) + C(12)*DDTRI(-1) +
C(13)*DDTRI(-2) + C(14)*DNI(-1) + C(15)*DNI(-2) + C(16)*DRO(-1) +
C(17)*DRO(-2) + C(18)

Observations: 28

R-squared 0.612867 Meandependent var 0.000000
Adjusted R-squared 0.449864 S.D. dependent var 1.250650
S.E. of regression 0.927622 Sumsquaredresid 16.34917

Durbin-Watson stat 2.109082

Equation: DNI = C(19)*DINF(-1) + C(20)*DINF(-2) + C(21)*DDTRI(-1) +
C(22)*DDTRI(-2) + C(23)*DNI(-1) + C(24)*DNI(-2) + C(25)*DRO(-1) +
C(26)*DRO(-2) + C(27)

Observations: 28

R-squared 0.406979 Meandependent var -0.486786
Adjusted R-squared 0.157286 S.D. dependent var 1.110265
S.E. of regression 1.019218 Sumsquaredresid 19.73729

Durbin-Watson stat 1.739389

Equation: DRO = C(28)*DINF(-1) + C(29)*DINF(-2) + C(30)*DDTRI(-1) +
C(31)*DDTRI(-2) + C(32)*DNI(-1) + C(33)*DNI(-2) + C(34)*DRO(-1) +
C(35)*DRO(-2) + C(36)

Observations: 28

R-squared 0.495600 Meandependent var 0.035714
Adjusted R-squared 0.283221 S.D. dependent var 2.317570
S.E. of regression 1.962120 Sumsquaredresid 73.14836

Durbin-Watson stat 1.684874

Estimation Command:

LS

Estimated Equations:

DINF = E@FDINF(-1) BIE@)*DINF(-2) + C(3)*DDTRI(-1) + E@FDDTRI(-2) + EBFDNI(-1) + C(6)*DNI(-2) + C(7)*DRO(-
1) + C(8)*DRO(-2) + C(9)

DDTRI = B@O*DINF(-1) + C(11)*DINF(-2) + E@2*DDTRI(-1) + C(13)*DDTRI(-2) + E{@4DNI(-1) + C(15)*DNI(-2) +
C(16)*DRO(-1) + C(17)*DRO(-2) + C(18)

DNI = C(19)*DINF(-1) + C(20)*DINF(-2) + C(21)*DDTRI(-1) + C(22)*DDTRI(-2) + C(23)*DNI(-1) + C(24)*DNI(-2) +
C(25)*DRO(-1) + C(26)*DRO(-2) + C(27)

DRO = C(28)*DINF(-1) + C(29)*DINF(-2) + C(30)*DDTRI(-1) + C(31)*DDTRI(-2) + C(32)*DNI(-1) + C(33)*DNI(-2) +
C(34)*DRO(-1) + C(35)*DRO(-2) + C(36)
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D lany) Julasl)
Aliise el (AY) Clyially b il adaill (g A G 1 J6Y) 2 dsadll Apailly

afy Lo gy Alid) cilysidly adaail) 8 Jidially ol il g dyd ddals)) dDle ol
Ciad Lo iy o) aodiid (AEall) Bpudall chrid) o can b sas R? = 0.649864LL5Y) Jalxs
o Adaal) Ayl sl ady sl 6 Jially ol uial G daalad) el e % 64.9864
e Lo Aga il o) aodiies i) @lysidl of g1 0.502438Adjusted R-squared =
)l 58 PUA adill b Jealall il (e 50.2438 %
liine Dl yieS (gAY Clysially i S aadll sale) e c Ak (s (SEN g 3gadll dpailly
say Al cysidly aadl) sale) e 8 Jidially il il o Gy Akl ADle Sl
Dy Of ki ( Aliisal) Bl il o Gan b s R2 = 0.6128675l5,Y) delra 4y L

BAll oy auadl) Bale] e 8 Jidially U jpaidll 6 daladl il ge % 61.2867 4l L
il iy i

Lo e i o aodaind i) chsad) of g1 0.449864Adjusted R-squared =
LD 58 DA el sole) e 8 Jealall il e 44.9864 % 4ied
Glaleal) dygia LS
Bpude Uiine el (@AY Cibpaially gl il pduzill o A J¥) g dgaill dpadlly
U 5538y wadll Bole) Jaa Jalas ¢ 6 olay 3505 ol ol 356 pdzmill Jalea 0 IS -
iflas) go Sl Aguaall Cirgin dflas) oS Gasine ol ola) Bk el 3B au dalaag
0o i agie aaly IS Jlia) aai G agie aaly U0 B8sall Jlanl) oS5 L sy Agaad) cuisgin
o ol B2l spms i
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) )y Fpnlal Al s il Al A sl aal o S (Ser oAl By o pail
Al Al ey} 52008 yany Sy (fisnle (id aaadll sale) s iy

Jualall il juass & AN L Gl 68 (> 0.05Prob) (< dagima e <Olladll AL —
il b

liise e gAY Chpidly ol i aadll sale) ew Gp 4D AB) zigadll Al

.

Q).A.ué-ﬁ

D Jalaas sl el 3550y aadll sale) e Jalas ¢ b slay 5500 piail) Jalae 0 JS -
Codgin dglas) o DS Dguadl Cussiu dglaa) O Gasine Aol elad il el 30
25ns Jain) o il pgio aaly JS Jlain) ani Cum pgie 2aly JSI (3ilsal) JliinY) 223 Lo 55 Alsndll
of sl Uaad)

elay 35y aadl) Bale) yra o 5l elay) 58 aduzill (e JS o e Ju L 1aas (< 0.05Prob)
S padllsdle) e 8 Jualall il jaudi 8 AN aed o) ela 356 cad) 53 jan 5
sale) e iy sl daall pacailly by Allad) 35l aadll sale) aw o) JAN oS A1 Blay
Al Anall e 520 ey il s AL ol Apalall Al aiadll

Jalall il jss A NS W ad 68 (> 0.05Prob) < dygina pe < laladll L -
madll sile) e b

( DW il capla ) sUadY) o Jagliil) jLid)

Cpola Alan) Aad of and Gudly Guls JLEa) e aldieY L eladY) on Lo bl ety Ld - -
DW = claa¥) o Ll asmg pe cufy Lo say 02 (e il B z3sailly dalddl oyl
glian) o 2n3 J¥) 7 3saill (ady e Wl e Uad¥) (s Jalill a5ms a2e e Jay Lo 525 2.109082
DW = 1.549466 +Uas¥) o Jadsill dgms aie iy e sag Jpal) Jlaal) ) i Gusily cppla
P gl Julast) -

DUV plsadll ity -
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elay) 35iays ol o Uay) 55y adcaill Adlal) syall adaill (g dpue 3D dllia of L -
Ols Adal) dal) aaal) (alads) 3 Glealy leiad A0 dulls dpalal) dall aacall saly of Gl
% 01 oo Sh alall 55l aacaill (aliss) 8 aalay % 01 3aals o o) o 3 adoadl) 30l
Oy % 1.62 5 Adlad) 558l aacaill 3055 3 aaley % 01 o 6 el 55385 avadll sale) e 3055
% 2.73 4 adzaill g li) & aaley % 01 o 4Ll 558l ) 53500 e 305
Cilaginly diaal) Cileal) aby AGL Bl sl Bl 4l (gplail) Culad) (e ol (Sa e s
sale) e pady L Ll labaadly lsilly e hal) (e Ao sana il Lhiatl) pdill (1o digne
OsSy Alall o3 8 adll o ey 13 adadl) Baly) B abliy aadll Bale) e B2l G aadl)
gy lee palEY) o qllal) el a1y CallSl 30l (Sa aeadld) Bale] aa 33k OY 3siea
Pl By Lee Jalall ) molall 3 dedipad) Slen) dis Ul ahau) sy Y ey
o xS Sy Gils L 1y can)) 33 e (et Lad o (o8 Gy Dlandl lall (ggiuall saiune
Ll Lgilae Al 553l Ausbyall Jae sy

- Substituted Coefficients:

_DINF = -0.5378*DINF(-1) - 0.5246*DINF(-2) + 0.3653*DDTRI(-1)
1.6128*DDTRI(-2) + 2.7289*DNI(-1) + 0.6209*DNI(-2) - 0.2451*DRO(-1)
0.5480*DRO(-2) - 0.2509

+ +

b AU 7 dgaill dpudlly -

b elay) a5y adailly llall 556l aadd) sale) e Gn A€o Ao dla o Ll -
aszill 5ol oy Agllad) Aiull acadll sale) e omlias) & asley dpcall daull adil 5ol of
% 0.1098 » Zdlall s5all andll sole) jan (=lss) b aalay % 01 saaly o Lol i) 8 &
bale] mu (alidd) 8 aaluy % 01 5 Lpuald) Ll of 15l slay 558 avadll sale) e 2L,
% 01 & uald) 2l Gf Al 55l o) 5336 e 3245 ofs %0.546 & Adlall syall aiadl
%0.572 & 3dlal) 558l acadll sale) jau g i) A aaley

e pmiall dginal) Cleal) ady AL 3 8 sl 5ol 4l (el ulall (e opdi (Sa e s
alall sl sl gl e pananll Y sal)y Gyl e gl aadl) sile) jau
o) (3aias Aglaay Y] (B asill JIsaY) Gugyy SUain oY) B e (8 ablly Sl
daagidll
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- DDTRI = -0.1098*DINF(-1) - 0.0026*DINF(-2) - 0.5462*DDTRI(-1) -
0.0621*DDTRI(-2) + 0.5721*DNI(-1) - 0.2610*DNI(-2) + 0.0536*DRO(-1) +
0.0618*DRO(-2) - 0.0117

"VAR " 1) g igai Aada A : GG clladl -
: (VAR gigai) gigalll Ladla duls -

Inverse Roots of AR Characteristic Polynomial

1.5

1.0

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

" 10Eviews " cilajie e Talaic) o) dae) et iaal)

ool Alaal =llag (gsine z3salll o ixy 13g8 Al ol Jabs o Bl JalS o) Ly -

D Alsal) Adadad £ UadY) I Jala Y Aas —

VAR Residual Serial Correlation LM Tests
Date: 05/20/23 Time: 21:32

Sample: 1990 2021

Included observations: 28

Null

hypothesi

S: No

serial

correlatio

natlag h

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

1 15.18281 16 0.5113 0.952978 (16, 37.3) 0.5223
2 14.30794 16 0.5758 0.888754 (16, 37.3) 0.5860
3 7.815638 16 0.9542  0.449802 (16, 37.3) 0.9558
4 7.748447 16 0.9560 0.445587 (16, 37.3) 0.9576
5 7.677421 16 0.9579 0.441138 (16, 37.3) 0.9594
6 20.82037 16 0.1855 1.398687 (16, 37.3) 0.1952
7 10.58981 16 0.8341 0.629527 (16, 37.3) 0.8393
8 15.22311 16 0.5084  0.955967 (16, 37.3) 0.5194
9 6.750216 16 0.9778 0.383715 (16, 37.3) 0.9786
10 11.68535 16 0.7653 0.703660 (16, 37.3) 0.7722
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[P 1 OO Y R e g P=Y-A{

(2021-1990) 558l I i) 8 aduzil) o Luiil) L) 5Y
11 7.143657 16 0.9704 0.407935 (16, 37.3) 0.9715
12 22.11562 16 0.1395 1.509354 (16, 37.3) 0.1481
Null

hypothesi

S: No

serial

correlatio

n at lags

1toh

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

1 15.18281 16 0.5113 0.952978 (16, 37.3) 0.5223
2 28.44273 32 0.6473 0.829315 (32, 31.1) 0.6995
3 54.50161 48 0.2410 1.035090 (48, 17.4) 0.4903
4 382.3688 64 0.0000 3478.493 (64, 2.3) 0.0001
5 NA 80 NA NA (80, NA) NA

6 NA 96 NA NA (96, NA) NA

7 NA 112 NA NA (112, NA) NA

8 NA 128 NA NA (128, NA) NA

9 NA 144 NA NA (144, NA) NA

10 NA 160 NA NA (160, NA) NA

11 NA 176 NA NA (176, NA) NA

12 NA 192 NA NA (192, NA) NA

*Edgeworth expansion corrected likelihood ratio statistic.

Loapdlly Jaii sl 138 ey 0.05 (o S Ll o dsina e cVLasY) UK o Ly -

W) o L)) agag a5l Agyiuall
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Cadde i ) el e Cajel) QIS

bl 55 BA el b admill o laalie daii ) Jeasil) o5 Auball el dpuld by L Cus
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sl gl & aaluy Baaly Bany oo ALl 55l anl) 32 e 3Ly o ey Le 138 5 3aaly

2.73<

pelly pimill Bpalls e Jaletl) (8 lggalst (Al Sl laatll e oyl 5 il ol Jsll LSy Vg
Oe ) 5 Y] a8 Algial 5 adaill e aall Jglad Ll ¥) 1990 e dpasll ) A (e
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bl (gl (B il alall
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Null Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

T T T T T T T T T T 1 T T T T T T T T T T T 1
90 92 94 96 98 00 02 04 06 08 10 12 14 16 18

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.750332 0.7040
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 05/20/23 Time: 11:13
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
INF(-1) -0.215819  0.123302 -1.750332 0.0910
C 3.178580 2.953686 1.076140 0.2910
@TREND("1990") -0.102515  0.126257 -0.811957 0.4237
R-squared 0.103473 Mean dependent var -0.323548
Adjusted R-squared 0.039435 S.D. dependent var 4.912315
S.E. of regression 4.814482 Akaike info criterion 6.072900
Sum squared resid 649.0186 Schwarz criterion 6.211673
Log likelihood -91.12994 Hannan-Quinn criter. 6.118136
F-statistic 1.615811 Durbin-Watson stat 1.637268
Prob(F-statistic) 0.216715
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Null Hypothesis: INF has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.613360 0.4640
Test critical values: 1% level -3.661661

5% level -2.960411

10% level -2.619160
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 05/20/23 Time: 11:13
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
INF(-1) -0.151427  0.093858 -1.613360 0.1175
C 0.982827 1.180925 0.832252 0.4121
R-squared 0.082364 Mean dependent var -0.323548
Adjusted R-squared 0.050721 S.D. dependent var 4912315
S.E. of regression 4.786115 Akaike info criterion 6.031656
Sum squared resid 664.3001 Schwarz criterion 6.124171
Log likelihood -91.49067 Hannan-Quinn criter. 6.061814
F-statistic 2.602930 Durbin-Watson stat 1.713829
Prob(F-statistic) 0.117497
Null Hypothesis: INF has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.439860 0.1370
Test critical values: 1% level -2.641672

5% level -1.952066

10% level -1.610400

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

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

Method: Least Squares

Date: 05/20/23 Time: 11:13

Sample (adjusted): 1991 2021
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Included observations: 31 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
INF(-1) -0.097867 0.067970 -1.439860 0.1603
R-squared 0.060447 Mean dependent var -0.323548
Adjusted R-squared 0.060447 S.D. dependent var 4.912315
S.E. of regression 4.761535 Akaike info criterion 5.990743
Sum squared resid 680.1664 Schwarz criterion 6.037001
Log likelihood -91.85652 Hannan-Quinn criter. 6.005822

Durbin-Watson stat 1.771294

"DINF " gl ol 558y adoail) Al

DINF
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Null Hypothesis: DINF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.669760 0.0003
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

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

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

Method: Least Squares

Date: 05/20/23 Time: 11:14

Sample (adjusted): 1992 2021

Included observations: 30 after adjustments
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Variable Coefficient  Std. Error t-Statistic Prob.
DINF(-1) -1.000624 0.176484 -5.669760 0.0000
C -2.452505 1.862478 -1.316797 0.1990
@TREND("1990") 0.109692 0.099748 1.099690 0.2812
R-squared 0.548739 Mean dependent var -0.238667
Adjusted R-squared 0.515312 S.D. dependent var 6.784573
S.E. of regression 4.723387 Akaike info criterion 6.037569
Sum squared resid 602.3803 Schwarz criterion 6.177688
Log likelihood -87.56353 Hannan-Quinn criter. 6.082394
F-statistic 16.41618 Durbin-Watson stat 2.199861
Prob(F-statistic) 0.000022
Null Hypothesis: DINF has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.602534 0.0001
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DINF)
Method: Least Squares
Date: 05/20/23 Time: 11:15
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
DINF(-1) -0.991303  0.176938 -5.602534 0.0000
C -0.638823  0.868528 -0.735524 0.4681
R-squared 0.528527 Mean dependent var -0.238667
Adjusted R-squared 0.511689 S.D. dependent var 6.784573
S.E. of regression 4.741009 Akaike info criterion 6.014717
Sum squared resid 629.3606 Schwarz criterion 6.108131
Log likelihood -88.22076 Hannan-Quinn criter. 6.044601
F-statistic 31.38838 Durbin-Watson stat 2.118803
Prob(F-statistic) 0.000005
Null Hypothesis: DINF has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.605420 0.0000
Test critical values: 1% level -2.644302

89



@l Al

kYl bay) Ll

5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DINF)
Method: Least Squares
Date: 05/20/23 Time: 11:15
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DINF(-1) -0.980601  0.174938 -5.605420 0.0000
R-squared 0.519418 Mean dependent var -0.238667
Adjusted R-squared 0.519418 S.D. dependent var 6.784573
S.E. of regression 4.703340 Akaike info criterion 5.967188
Sum squared resid 641.5207 Schwarz criterion 6.013894
Log likelihood -88.50782 Hannan-Quinn criter. 5.982130
Durbin-Watson stat 2.096092
" RO "
RO
14
12 |
10
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2

Null Hypothesis: RO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20

t-Statistic

Prob.*

Augmented Dickey-Fuller test statistic -0.629380

0.9692
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Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

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

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

Method: Least Squares

Date: 05/20/23 Time: 11:17

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
RO(-1) -0.152479  0.242269 -0.629380 0.5350
D(RO(-1)) 0.006122 0.227660 0.026890 0.9788
D(RO(-2)) -0.778484  0.229633 -3.390124 0.0024
C 1.004978 0.779543 1.289188 0.2096
@TREND("1990") 0.013234 0.090763 0.145808 0.8853
R-squared 0.451997 Mean dependent var 0.034483
Adjusted R-squared 0.360663 S.D. dependent var 2.275818
S.E. of regression 1.819710 Akaike info criterion 4.190817
Sum squared resid 79.47230 Schwarz criterion 4.426558
Log likelihood -55.76685 Hannan-Quinn criter. 4.264648
F-statistic 4.948850 Durbin-Watson stat 1.684811
Prob(F-statistic) 0.004712
Null Hypothesis: RO has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.127970 0.6908
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RO)
Method: Least Squares
Date: 05/20/23 Time: 11:17
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
RO(-1) -0.120961  0.107238 -1.127970 0.2700
D(RO(-1)) -0.017298  0.158149 -0.109376 0.9138
D(RO(-2)) -0.792219  0.205281 -3.859198 0.0007
C 1.039157 0.728764 1.425917 0.1663
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R-squared 0.451512 Mean dependent var 0.034483
Adjusted R-squared 0.385693 S.D. dependent var 2.275818
S.E. of regression 1.783734 Akaike info criterion 4.122737
Sum squared resid 79.54270 Schwarz criterion 4.311330
Log likelihood -55.77969 Hannan-Quinn criter. 4.181802
F-statistic 6.859944 Durbin-Watson stat 1.694349
Prob(F-statistic) 0.001581
Null Hypothesis: RO has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.288622 0.7626
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RO)
Method: Least Squares
Date: 05/20/23 Time: 11:17
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
RO(-1) 0.014602 0.050591 0.288622 0.7752
D(RO(-1)) -0.081754  0.154534 -0.529038 0.6013
D(RO(-2)) -0.845054  0.205882 -4.104554 0.0004
R-squared 0.406903 Mean dependent var 0.034483
Adjusted R-squared 0.361281 S.D. dependent var 2.275818
S.E. of regression 1.818832 Akaike info criterion 4.131963
Sum squared resid 86.01188 Schwarz criterion 4.273408
Log likelihood -56.91347 Hannan-Quinn criter. 4.176262
Durbin-Watson stat 1.684449
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DRO

Null Hypothesis: DRO has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

T T T T T T T T T T T T T T T T T T T T T T T T T T1
90 92 94 9 98 00 02 04 06 08 10 12 14 16 18 20

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.578090 0.0000
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DRO)
Method: Least Squares
Date: 05/20/23 Time: 11:19
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
DRO(-1) -1.948690 0.257148 -7.578090 0.0000
D(DRO(-1)) 0.849003 0.198006 4.287755 0.0002
C 0.949292 0.765094 1.240751 0.2262
@TREND("1990") -0.037734  0.040487 -0.932002 0.3602
R-squared 0.728872 Mean dependent var -0.017241
Adjusted R-squared 0.696336 S.D. dependent var 3.262093
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S.E. of regression 1.797598 Akaike info criterion 4.138222
Sum squared resid 80.78399 Schwarz criterion 4.326815
Log likelihood -56.00422 Hannan-Quinn criter. 4.197287
F-statistic 22.40244 Durbin-Watson stat 1.726134
Prob(F-statistic) 0.000000
Null Hypothesis: DRO has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.565187 0.0000
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DRO)
Method: Least Squares
Date: 05/20/23 Time: 11:19
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DRO(-1) -1.938797  0.256279 -7.565187 0.0000
D(DRO(-1)) 0.860765 0.197104 4.367061 0.0002
C 0.310402 0.338928 0.915834 0.3682
R-squared 0.719451 Mean dependent var -0.017241
Adjusted R-squared 0.697871 S.D. dependent var 3.262093
S.E. of regression 1.793051 Akaike info criterion 4.103412
Sum squared resid 83.59084 Schwarz criterion 4.244856
Log likelihood -56.49947 Hannan-Quinn criter. 4.147710
F-statistic 33.33779 Durbin-Watson stat 1.704929
Prob(F-statistic) 0.000000
Null Hypothesis: DRO has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.539336 0.0000
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DRO)

Method: Least Squares

Date: 05/20/23 Time: 11:19

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
DRO(-1) -1.900288  0.252050 -7.539336 0.0000
D(DRO(-1)) 0.827293 0.193107 4.284126 0.0002
R-squared 0.710401 Mean dependent var -0.017241
Adjusted R-squared 0.699675 S.D. dependent var 3.262093
S.E. of regression 1.787689 Akaike info criterion 4.066196
Sum squared resid 86.28745 Schwarz criterion 4.160493
Log likelihood -56.95985 Hannan-Quinn criter. 4.095729

Durbin-Watson stat 1.674770

TRI

16
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Null Hypothesis: TRI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T 11
90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.075112 0.9173
Test critical values: 1% level -4.284580
5% level -3.562882
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10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TRI)
Method: Least Squares
Date: 05/20/23 Time: 11:27
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
TRI(-1) -0.097523  0.090710 -1.075112 0.2915
C 0.834322 1.162635 0.717613 0.4789
@TREND("1990") -0.025766  0.037519 -0.686741 0.4979
R-squared 0.045486 Mean dependent var -0.217742
Adjusted R-squared -0.022693 S.D. dependent var 0.981012
S.E. of regression 0.992081 Akaike info criterion 2.913741
Sum squared resid 27.55828 Schwarz criterion 3.052514
Log likelihood -42.16299 Hannan-Quinn criter. 2.958978
F-statistic 0.667155 Durbin-Watson stat 1.420294
Prob(F-statistic) 0.521135
Null Hypothesis: TRI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.937393 0.7625
Test critical values: 1% level -3.661661

5% level -2.960411

10% level -2.619160
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TRI)
Method: Least Squares
Date: 05/20/23 Time: 11:28
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
TRI(-1) -0.044736  0.047724 -0.937393 0.3563
C 0.075753 0.359445 0.210751 0.8346
R-squared 0.029409 Mean dependent var -0.217742
Adjusted R-squared -0.004060 S.D. dependent var 0.981012
S.E. of regression 0.983001 Akaike info criterion 2.865928
Sum squared resid 28.02246 Schwarz criterion 2.958444
Log likelihood -42.42189 Hannan-Quinn criter. 2.896086
F-statistic 0.878706 Durbin-Watson stat 1.474296
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Prob(F-statistic) 0.356298

Null Hypothesis: TRI has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.725957 0.0798
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TRI)
Method: Least Squares
Date: 05/20/23 Time: 11:28
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
TRI(-1) -0.040208 0.023296 -1.725957 0.0954
D(TRI(-1)) 0.227473 0.171705 1.324792 0.1960
R-squared 0.103694 Mean dependent var -0.258333
Adjusted R-squared 0.071683 S.D. dependent var 0.970944
S.E. of regression 0.935496 Akaike info criterion 2.768862
Sum squared resid 24.50430 Schwarz criterion 2.862275
Log likelihood -39.53292 Hannan-Quinn criter. 2.798745
Durbin-Watson stat 2.085131
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DTRI
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Null Hypothesis: DTRI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.341741 0.0090
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DTRI)
Method: Least Squares
Date: 05/20/23 Time: 11:29
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
DTRI(-1) -0.784829  0.180764 -4.341741 0.0002
C -0.474071  0.385838 -1.228679 0.2298
@TREND("1990") 0.016009 0.020470 0.782062 0.4410
R-squared 0.414135 Mean dependent var -0.033333
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Adjusted R-squared 0.370738 S.D. dependent var 1.220487
S.E. of regression 0.968164 Akaike info criterion 2.867809
Sum squared resid 25.30823 Schwarz criterion 3.007929
Log likelihood -40.01714 Hannan-Quinn criter. 2.912635
F-statistic 9.542858 Durbin-Watson stat 2.071583
Prob(F-statistic) 0.000733
Null Hypothesis: DTRI has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.180184 0.2174
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DTRI)
Method: Least Squares
Date: 05/20/23 Time: 11:30
Sample (adjusted): 1994 2021
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
DTRI(-1) -0.621545  0.285088 -2.180184 0.0393
D(DTRI(-1)) -0.190052  0.255235 -0.744614 0.4637
D(DTRI(-2)) -0.110724  0.197668 -0.560149 0.5806
C -0.175989  0.208096 -0.845713 0.4061
R-squared 0.402446 Mean dependent var 0.000000
Adjusted R-squared 0.327752 S.D. dependent var 1.250650
S.E. of regression 1.025417 Akaike info criterion 3.019640
Sum squared resid 25.23554 Schwarz criterion 3.209955
Log likelihood -38.27496 Hannan-Quinn criter. 3.077821
F-statistic 5.387914 Durbin-Watson stat 1.494492
Prob(F-statistic) 0.005587
Null Hypothesis: DTRI has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.021851 0.0432
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798
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*MacKinnon (1996) one-sided p-values.

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

Method: Least Squares

Date: 05/20/23 Time: 11:30

Sample (adjusted): 1994 2021

Included observations: 28 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
DTRI(-1) -0.533978 0.264104 -2.021851 0.0540
D(DTRI(-1)) -0.244759  0.245492 -0.997014 0.3283
D(DTRI(-2)) -0.134950 0.194464 -0.693955 0.4941
R-squared 0.384638 Mean dependent var 0.000000
Adjusted R-squared 0.335409 S.D. dependent var 1.250650
S.E. of regression 1.019560 Akaike info criterion 2.977577
Sum squared resid 25.98759 Schwarz criterion 3.120314
Log likelihood -38.68608 Hannan-Quinn criter. 3.021213

Durbin-Watson stat 1.508969
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Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

T T T T T T T T T T T T T 11
90 92 94 96 98 00 02 04 06

T T T T T T T T T T T T 1
08 10 12 14 16 18 20

100




@l Al

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.873513 0.0003
Test critical values: 1% level -4.323979

5% level -3.580623

10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DDTRI)
Method: Least Squares
Date: 05/20/23 Time: 11:31
Sample (adjusted): 1994 2021
Included observations: 28 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DDTRI(-1) -1.919289  0.326770 -5.873513 0.0000
D(DDTRI(-1)) 0.321497 0.191079 1.682536 0.1054
C -0.195531  0.507287 -0.385445 0.7033
@TREND("1990") 0.010517 0.026309 0.399746 0.6929
R-squared 0.754923 Mean dependent var 0.000000
Adjusted R-squared 0.724288 S.D. dependent var 2.130441
S.E. of regression 1.118657 Akaike info criterion 3.193699
Sum squared resid 30.03347 Schwarz criterion 3.384014
Log likelihood -40.71179 Hannan-Quinn criter. 3.251880
F-statistic 24.64278 Durbin-Watson stat 1.645917
Prob(F-statistic) 0.000000
Null Hypothesis: DDTRI has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.963681 0.0000
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DDTRI)
Method: Least Squares
Date: 05/20/23 Time: 11:31
Sample (adjusted): 1994 2021
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
DDTRI(-1) -1.906450 0.319677 -5.963681 0.0000
D(DDTRI(-1)) 0.313978 0.186928 1.679671 0.1055
C -0.011214  0.207931 -0.053929 0.9574
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R-squared 0.753291 Mean dependent var 0.000000
Adjusted R-squared 0.733554 S.D. dependent var 2.130441
S.E. of regression 1.099699 Akaike info criterion 3.128907
Sum squared resid 30.23344 Schwarz criterion 3.271643
Log likelihood -40.80470 Hannan-Quinn criter. 3.172543
F-statistic 38.16700 Durbin-Watson stat 1.640329
Prob(F-statistic) 0.000000
Null Hypothesis: DDTRI has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.082191 0.0000
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DDTRI)
Method: Least Squares
Date: 05/20/23 Time: 11:32
Sample (adjusted): 1994 2021
Included observations: 28 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DDTRI(-1) -1.905980 0.313371 -6.082191 0.0000
D(DDTRI(-1)) 0.313655 0.183215 1.711952 0.0988
R-squared 0.753262 Mean dependent var 0.000000
Adjusted R-squared 0.743772 S.D. dependent var 2.130441
S.E. of regression 1.078406 Akaike info criterion 3.057595
Sum squared resid 30.23696 Schwarz criterion 3.152752
Log likelihood -40.80632 Hannan-Quinn criter. 3.086685

Durbin-Watson stat 1.640288
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Null Hypothesis: NI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.143188 0.9047
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NI)
Method: Least Squares
Date: 05/20/23 Time: 11:38
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
NI(-1) -0.098089  0.085803 -1.143188 0.2626
C 1.050202 1.508968 0.695974 0.4922
@TREND("1990") -0.021929  0.041453 -0.529003 0.6010
R-squared 0.059210 Mean dependent var -0.334839
Adjusted R-squared -0.007989 S.D. dependent var 1.207521
S.E. of regression 1.212334 Akaike info criterion 3.314738
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Sum squared resid 41.15313 Schwarz criterion 3.453511
Log likelihood -48.37844 Hannan-Quinn criter. 3.359975
F-statistic 0.881115 Durbin-Watson stat 1.249212
Prob(F-statistic) 0.425496
Null Hypothesis: NI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.232938 0.6472
Test critical values: 1% level -3.661661

5% level -2.960411

10% level -2.619160
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NI)
Method: Least Squares
Date: 05/20/23 Time: 11:41
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
NI(-1) -0.061351  0.049760 -1.232938 0.2275
C 0.311996 0.566983 0.550274 0.5863
R-squared 0.049808 Mean dependent var -0.334839
Adjusted R-squared 0.017042 S.D. dependent var 1.207521
S.E. of regression 1.197187 Akaike info criterion 3.260167
Sum squared resid 41.56443 Schwarz criterion 3.352682
Log likelihood -48.53259 Hannan-Quinn criter. 3.290325
F-statistic 1.520135 Durbin-Watson stat 1.281947
Prob(F-statistic) 0.227501
Null Hypothesis: NI has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.931057 0.0523
Test critical values: 1% level -2.641672

5% level -1.952066

10% level -1.610400

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NI)
Method: Least Squares
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Date: 05/20/23 Time: 11:42
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
NI(-1) -0.036015 0.018650 -1.931057 0.0630
R-squared 0.039886 Mean dependent var -0.334839
Adjusted R-squared 0.039886 S.D. dependent var 1.207521
S.E. of regression 1.183194 Akaike info criterion 3.206038
Sum squared resid 41.99842 Schwarz criterion 3.252296
Log likelihood -48.69359 Hannan-Quinn criter. 3.221117
Durbin-Watson stat 1.300304
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Null Hypothesis: DNI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.785755 0.0316
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

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

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

Date: 05/20/23 Time: 11:48
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
DNI(-1) -0.673954  0.178024 -3.785755 0.0008
C -0.576506  0.471699 -1.222192 0.2322
@TREND("1990") 0.019555 0.024803 0.788393 0.4373
R-squared 0.348805 Mean dependent var -0.020667
Adjusted R-squared 0.300568 S.D. dependent var 1.396905
S.E. of regression 1.168261 Akaike info criterion 3.243549
Sum squared resid 36.85049 Schwarz criterion 3.383668
Log likelihood -45.65323 Hannan-Quinn criter. 3.288374
F-statistic 7.231105 Durbin-Watson stat 2.070937
Prob(F-statistic) 0.003056
Null Hypothesis: DNI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.745701 0.0083
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DNI)
Method: Least Squares
Date: 05/20/23 Time: 11:48
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DNI(-1) -0.658019  0.175673 -3.745701 0.0008
C -0.248341  0.220395 -1.126799 0.2694
R-squared 0.333814 Mean dependent var -0.020667
Adjusted R-squared 0.310021 S.D. dependent var 1.396905
S.E. of regression 1.160339 Akaike info criterion 3.199642
Sum squared resid 37.69882 Schwarz criterion 3.293055
Log likelihood -45.99463 Hannan-Quinn criter. 3.229525
F-statistic 14.03027 Durbin-Watson stat 2.058481
Prob(F-statistic) 0.000827

Null Hypothesis: DNI has a unit root
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Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.557029 0.0009
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DNI)
Method: Least Squares
Date: 05/20/23 Time: 11:49
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
DNI(-1) -0.603427 0.169644 -3.557029 0.0013
R-squared 0.303605 Mean dependent var -0.020667
Adjusted R-squared 0.303605 S.D. dependent var 1.396905
S.E. of regression 1.165722 Akaike info criterion 3.177323
Sum squared resid 39.40829 Schwarz criterion 3.224029
Log likelihood -46.65984 Hannan-Quinn criter. 3.192264
Durbin-Watson stat 2.086909
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