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Abstract

This study ains to analyse the Relationship between exchange rate
fluctuations and balance of payments by selecting various theoretical
mechzinism of exchange rate and balance of payments component in
additions to address the interactive relationchip between them, and

for this purpose, We used the autoregressive distributed lag (ARDL).

Through it, We concluded that the changes witnessed by the Algerian

dinar did not have significant positive results on the national



economy, But this relationship is weak with regard to the exchange
rate, As we concluded that it was ineffective in achieving balance of

payments.

Key words

Balance of payments, exchangerate devaluations of currency,

foreing investment.
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i) Jalsall Laaly ALY dud 1S il
Aul) cgitial Sasgl da Ladi-1

((ADF) & il jghall gllé S0 SLas)-

(ADF) 4 iudd jshaall jlgd Sia jLadl 1.2 a8) Jgaad)

UNIT ROOT TEST RESULTS TABLE (ADF)

Null Hypothesis: the variable has a unit root

At Level
BP CH INV
With Constant t-Statistic  -1.4368 -0.9700 -2.3467
Prob. 0.5510 0.7509  0.1648
n0 n0 n0
With Constant & Trend t-Statistic  -1.6259  -3.4355 -2.7149
Prob. 0.7583  0.0702  0.2381
n0 * n0

Without Constant & Trend  t-Statistic -1.4974 3.0300 -0.6050

Prob. 0.1234  0.9989  0.4465

nQ nQ nQ

At First Difference

d(BP) d(CH) d(INV)
With Constant t-Statistic -5.6895 -3.8990 -8.3765
Prob. 0.0001 0.0059 0.0000
With Constant & Trend t-Statistic -5.7022 -3.7900 -8.3078
Prob. 0.0004 0.0318 0.0000

Without Constant & Trend  t-Statistic -5.7637 -3.0514 -8.4729
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Prob. 0.0000  0.0035  0.0000

% % %k * % %k * % %k

Eviews10 zaliy e aldeVh Gillall slae) (e jdaal)

bl sl Anel Judldl sangll s Ll Gada die 43l kel Jsaall W masy
Jial Ayguadl tdad cil€ 3 LSY) Wlsise die i b1 NV ch bp @iyl ¢
Gz Jsd ey Les ,(0.05) Gsin Al JlaaY) dad elld S5 Lo dapallt dad
Goall 3l aey il Ly LAl Judlall @lily 8 sasgl) Hia agay AL el
Gzl Jod ey lee Algaadll tdad o ST Lguad) tded cul 3L JSY)
Ol gl o2l g LI(1) Ayl (e AlalSia Wil gl 3an )l 53 dgmy adey AL Al
Cihariall G bl JalSall chlial ehals Jalaill (3 aaladin) (S sl Juadl
chuiall Jalsall Gy 8 g0l 13 e ) ARDL 73503 58

(PP) A biadl &g —unbd JLad)-

(PP) 4 liiadl g pm—oumbd JLER) 12 .2 a8y Jganl)

At Level
BP CH INV
With
Constant  t-Statistic -1.3926 -1.0135  -2.2503
Prob. 0.5725  0.7354  0.1939
nQ n0 n0
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With
Constant &
Trend t-Statistic  -1.5589 -1.8158  -2.8070
Prob. 0.7852  0.6718 0.2058
n0 n0 n0
Without
Constant &
Trend t-Statistic —1.4606 2.2165  -1.0204
Prob. 0.1320 0.9920 0.2696
n0 n0 n0

At First Difference

d(BP) d(CH)  d(INV)
With
Constant  t-Statistic -5.6895 -3.8676 —8.6326
Prob. 0.0001  0.0063  0.0000

* % . .

With

Constant &

Trend t-Statistic -5.7066 -3.7535 -8.6194
Prob. 0.0003  0.0344  0.0000

* 3k %k * % 3* 3k %k

Without

Constant &

Trend t-Statistic  -5.7667 -2.9528  -8.6916
Prob. 0.0000 0.0046  0.0000

* % %k * % % 3k % %

Eviews10 zaliyn e alaeYh cdlall slae) e @ jiaall

(inv 5 ch 5 bp) daill Judlall cihiia JS o 2aadU (1) a8y Jsand) DA G
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Siise Judladl 038 of sl ADF Ll s 385 L say oY) (ssiusall i 5y
A(1) Aaall (e ALelSia o V) 30

Judladl Aphyiind (e SEI 2ey tagand) mede aladialy didall Jalsil) jlas) 2
A (gsime b oY) ol basg (PP) (ADF) jlaa) sha) DA (e dia)l
(1Al (e AllSia gl Y1 @Al 4 s

33 e 3 Y ARDL jldl) elal Ji 3 . ARDLgz dgai pali 450 yaad ladl-
& Al (AIC) Slaay) chlia¥) o olae¥) Gis zasall 1agd alill da
: ) J<a)

(AIC) Jlma quua Al d5pa ey i 4 ?EJ Jed)

Akaike Information Criteria (top 20 models)
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dsag oo @SN ) asaad) las) Caxgy :Bounds test zigail agaall Lad)
Aoy Slod) (DA e clldy duball Jae clsidl o Ja¥) dlsh d0))g idle

clyiall s Jyshall JaY) 4 ADle asag pae o (ali Allg aded)
Bounds test zigail agaall jLad) 3 .2 ad; Jgandl

Null Hypothesis: No levels
F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 3.816252 10% 2.63 3.35
K 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5

Eviews10 maliy e alaeYl cpidlall slae) (e 1 jduaal)
DAY (3.816) Lswsall Fdlas) dad of 13l (3.2) &8 Jpaall DA (e
paall dpap by iy ,(%10) disine ssie die Anall dadll e ST 250l
JaY) Al 35515 ADle dsm paey AL
:ARDL zigai i :ullil) qullaall
Cla¥) chdia e Jpeanll ciny oY) Alighs A3l ADle agas oo SUI 3 Ladag
adl) e lalea s il 7 3saill Cilaleal il Jyshall
:dashall Ja¥) ali milis ]
Jushal) Ja¥) as il 1(:4 .2 Ay Jgaad)

ARDL Long Run Form and Bounds Test
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Dependent Variable: D(BP)

Selected Model: ARDL(4, 4, 3)

Case 2: Restricted Constant and No Trend
Date: 05/27/23 Time: 18:07

Sample: 1990 2020

Included observations: 27

Conditional Error Correction Regression

Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error  t—Statistic Prob.

CH -0.332824 0.089070 -3.736650 0.0025
INV -5.79E-10 5.19E-09 -0.111404 0.9130
C 40.27988 8.370859 4.811917  0.0003

EC = BP - (-0.3328*CH -0.0000*INV + 40.2799 )

Eviews10 malyn e olaeYh opidlall dlael e @0 il

Gsinas Jse zisall) of may oDl Jsand) (3 daiasall il 25l DA e
zisaill LY dygmdll 1) F-Statistic  dglas) Jlaa) ded ol Cus,Lilas)
(%5 Gsiue 10.05 o S8 JlaaY) L)

o S Al Gl e o) ol il DA e oaid Aalai@Y) dalil) e W
Rl (s Bl @ Capall jes il LK GuaGileiaall Ghae o (goinas
DAY s clegnd) (hae o V) léna) il WHL0.33 G cle gl ol
G Pl o Gl e wdi)) WIS SuaAliia Ay (K1 (g5t ey ol
~5.79E-10c cle gdaall liae aliss

tpall) Ja¥) cilalea i mili-2
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oadl) Ja) Cilalea il milii 15 .2 a8) Jgaad)

ARDL Error Correction Regression

Dependent Variable: D(BP)

Selected Model: ARDL(4, 4, 3)

Case 2: Restricted Constant and No Trend .
Date: 05/27/23 Time: 17:15 -
Sample: 1990 2020 -
Included observations: 27

K]

ECM Regression 3
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prgb.
D(BP(-1)) 0.207505 0.190368 1.090022 02955
D(BP(-2)) -0.008872  0.186799 -0.047493 0.9628
D(BP(-3)) -0.279858 0.148929 -1.879141 0.0828
D(CH) -1.703254  0.291669 -5.839684 0.0001
D(CH(-1)) 0.092255 0.399448 0.230956 0.§209
D(CH(-2)) -0.447103 0.400374 -1.116713 0.2843

A
D(CH(-3)) -0.951036 0.389232 -2.443362 0.0296
D(INV) -1.40E-09 2.52E-09 -0.554032 (#8890
D(INV(-1)) 2.86E-09 2.75E-09 1.038976 0.3178
D(INV(-2)) 7.46E-09 2.24E-09 3.324441 0.q055
CointEq(-1)* -0.805341 0.185799 -4.334478 0.(-)‘008
R-squared 0.780632 Mean dependent var  -0,673333
Adjusted R-squared 0.643527 S.D. dependent var 9*.211178
S.E. of regression 5.798097 Akaike info criterion 6.644503

K]
Sum squared resid 537.8869 Schwarz criterion 7.172437
Log likelihood -78.70080 Hannan—Quinn criter.  6.901486
Durbin-Watson stat 2.569806
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EViews10 maliy o sVl cpdlall dlae)

4l 61 ,(=0.8053) llus (gsine Unadll momaai aa o ey, il s DA (e
oY) G clegdaall (e cMWAI (e %80.53 4ied Lo Joawd Ly diw S b
e b madll JaY1 8 Gapall e L6 o ) bl el LS L Jyghall
Al Wl anls il goiee ey cimsay 5l o gsinas lle Clesiad
oY) clegaall (e b oY) L) il W dgiee e Dl 5589
Dbl W oaaly sl geime ey cansey s 5l (s gsime ey allu yuil
LSsinay aase AY)
:ARDL 7 3gai 4adla Ay :al) qullaal)
oAbl z3sai A e 2l W i hlidl eha) e AV 7z 3saill daadla aaal
s S, Bloll mulall ayally, cplall (uilad aae A, ududl) dala)V) A1S0.
sl Al LAl ol Aliae ey Aanaa El Gy ,d e z3sedl) ol aslil
Aphiand L) Pla) PR e Ll @lysd o gsing a1 138 oS 13) Lo ashl
2 3salll Cilalas

chlaa¥l o o :(Breuch-Godfrey Test)eladdU ool halgy) jlad) -1
Breuch-Godfrey Serial jlial aai S LlgY) dSie e daadal)
sl Ficher jwal e jWiay) 1 atiy ¢usy ,Correlation LM Test
oo el Ay A BlaN) e aiSIl many sas, LM Test mieV Cielias
Agie) Clyidy Age (Lude jiie) al e dsay Alla (8 Jemdall ()l Gus (1)
Y] A @l HLEA) 4y ddag, jude yaieS
p o yladl Calll UaddU 1A Jali V) bl Al G il

Hy:P,=P,=-=P,=0
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Aadl) (e eldadBU I dals )V Al asmg Jiny 138 Old,aall Apajd yiady 23 ()
LAY 138 il gy V) Jsaall P=1
g gl B o adB adodl) bl SLid) mili:6 .2 a8) Jgand)

Breusch—Godfrey Serial Correlation LM Test:

F-statistic 1.692608 Prob. F(2,11) 0.2286
Obs*R-squared 6.353803 Prob. Chi-Square(2) 0.0417

meln e alae¥l padlall ale) g jaaall

Eviews10

S L) AShe e SN zisall o) iy oMel Jsaall & DA e
se 0.05 Gsi 0.2286J 4dusluadl F-Statistic Jlaal dad <) 134, e eyl
7055 sirne

:(ARCH test)Uadl) cild ae jLaaI-2

ARCH ,lga) e Ladiel aily , ol ouls uilad e Cai€ll ol sae ollia

Poh WS i)l cls LaxiheW caelbias e aaiay (Al

s Uaidl) cpli il ade HLAA) ilis 7 .2 a8y Jgand)

Heteroskedasticity Test: ARCH

F-statistic 0.366605 Prob. F(1,24) 0.5505
Obs*R-squared 0.391181 Prob. Chi-Square(1) 0.5317

Eviews10 zaliy Ao aldeWh Gidlall slae) far jiaall

92



(2020-1990) e sdaall &) jpa (Ao i pal) Jraw Y el dplidas Al o 1 EIEN Jaadll

Eua e ladl) s il ) ARCH I lasily o pisal) opliall culd ladl Sl
F statistic Jlaal dad of ) aaly 13as ,6Uad) il aney QBN Az ll by o
%5 Aysina ssinse 2ie 0.05 Gsii 0.5505 J dyslusal

:(Ramsey Reset Test)z igaill Il JO&l) daidla Lidl-3

Zigaill Al JSa) Laidle sl milii 8 .2 a8y Jgaad)
Ramsey RESET Test
Equation: UNTITLED
Specification: BP BP(-1) BP(-2) BP(-3) BP(—-4) CH CH(-1) CH(-2) CH(-3) |

CH(-4) INV INV(-1) INV(=2) INV(=3) C i
Omitted Variables: Squares of fitted values
)
Value Df Probability -
t—statistic 0.011946 12 0.9907 s
F-statistic 0.000143 (1, 12) 0.9907
|
F-test summary: ]
Sum of Sq. Df Mean Squares X
Test SSR 0.006397 1 0.006397
“
Restricted SSR 537.8869 13 41.37592
Unrestricted SSR 537.8805 12 44.82338 .
4

Eviews10 malin e aslae¥h gadlall slac) o
o8 4 sl Jlall JS)) dsa ) Ramsey  jlaal ol bl PA e
0.9907 J dysluall F-statistic Jlaial AL axell dpjd (b a3 a3 sail
%05 Aygina (ggiua 2ie 0.05 G5 Al
:(Jarque— Bera) A8gll el ajgill jLadl-4
(JB) (Blsall aglal) aisill JLgd) 15 a8y S
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10
Series: Residuals
Sample 1994 2020
8 | Observations 27
Mean 1.30e-15
6 | Median 0.010104
Maximum 10.23852
Minimum -8.789477
4 Std. Dev. 4.548402
Skewness 0.279918
5 Kurtosis 2.926022
Jarque-Bera  0.358750
0 Probability 0.835792

00 75 50 25 00 25 50 75 100 125
Eviews10 galin e alaie¥Wl ool shael (et juaal)

Cua, gxnhall aysill i jiall g 3saill Agilgdiall o UaN) ool JSEN (e Jaadls
Jliia) dagid | aplall aysill aii Alsdall oUadll ol ABE aaell dund Jod
Y05 A siza s5iue 2ie 0.05 dadl) 358 0.836 J 4y5luall Jarque—Bera jlial
:(Stability Test)zisalll ;L0 ,L3s)-5
aading Hdall zigal Clalra bl ol ,zasalll Ll Gy gy e Sk S
Gilagpal oSIl ggenall 135 ,CUSUM salaal) 85l _oSIAl g ganall lasl
3 ARDL g 3saill 3y3al) chlaleall gl il 3iadys .CUSUMsagladll 1)
Aapall agaadl Jala Shull Saiell 284
(Bloal) ilayyal aSLA gaanall SLAy (Blsall aSIAN £ oanall JLGAI @il 16 A8, (LA
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1.2
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lfcusum ,,,,, 5% Significance‘
(eviews10) zalin Glajia Ao alaieWh Gullall slae] ( : juaal)
Al Jae 35l PIA LG e el z3saill of (6) JSE) DA (e sy
de Aapall agaadl Jaks =3 geill 13g] ()68l (pliadll slal) JSAI 84 Cua
Jushall (saall =3l cple alaasily z 3sail) 8 )il lin (f g1 ,%5 Lysine sinse
cmadll (gaall Al

95



(2020-1990) e sdaall &) jpa (Ao i pal) Jraw Y el dplidas Al o 1 EIEN Jaadll

-~

1A
Glegad) O Lo Capall s BV Lpapds Al Ay Jaadl) 134 8 Wls 8]
ol cladl I iVl sl aladinl & Caagll s aaily ,(2020/1990)
oS Glegaall (e b i lly Auball Clpaie 3aad a2y Eus ARDL 554l
el axyy L (Lalall omaY) LW Cipall jx) (A bl il L s
alaainly dpia) Jelall a8 Al Judlall Aphiiul duhs el & 23l
O AwSe Dl aag 4l Ulag, (Bounds Test) asaall zeiay sasgll s
(oY) Ak Ajls ADle 2 e SH 5 Ladeys a0l yuially 5 pudall il

LY Al vie B e Cilytiall maes O G Osm oenlid LEAL ALl die
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CH INV BP <l gl
8.95751 |334915 -0.22 1990
18.4729 |1.2E+07 0.5 1991
21.8361 |3E+07 0.23 1992
23.3454 11000 -0.01 1993
35.0585 {1000 -4.38 1994
47.6627 | 1000 -6.32 1995
54.7489 |2.7E+08 -2.09 1996
57.7074 |2.6E+08 1.16 1997
58.739 |6.1E+08 -1.74 1998
66.5739 |2.9E+08 -2.38 1999
75.2598 |2.8E+08 7.57 2000
77.215 |1.1E+09 6.19 2001
79.6819 | 1.1E+09 3.65 2002
77.395 |6.4E+08 7.47 2003
72.0607 | 8.8E+08 9.25 2004
73.2763 | 1.2E+09 16.94 2005
72.6466 | 1.8E+09 17.73 2006
69.2924 |1.7E+09 29.55 2007
64.5828 |2.6E+09 36.99 2008
72.6474 |2.7E+09 3.86 2009
74.386 |2.3E+09 15.33 2010
72.9379 |2.6E+09 20.14 2011
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77.536 | 1.5E+09 12.05 2012
79.3684 | 1.7E+09 0.13 2013
80.579 |1.5E+09 -5.88 2014
100.691 |-5E+08 -27.54 2015
109.443 | 1.6E+09 -26.03 2016
110.973 | 1.2E+09 -21.76 2017
116.594 | 1.5E+09 -15.82 2018
119.354 | 1.4E+09 -1.70E+10 |2019
126.777 | 1.1E+09 -1.82E+10 2020

A(WDI) 52l clilias) : raal
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Null Hypothesis: BP has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -1.436792 0.5510
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(BP)

Method: Least Squares

Date: 05/27/23 Time: 22:48

Sample (adjusted): 1991 2020

Included observations: 3() after adjustments

Variable Coefficient Std. Error  t-Statistic Prob.
BP(-1) -0.163245 0.113618 -1.436792 0.1619

C -0.283230 1.664106 -0.170200 0.8661
R-squared 0.068665 Mean dependent var  -(0.599000

Adjusted R-squared (.035403 S.D. dependent var  9.199152
S.E. of regression 9.034845 Akaike info criterion 7.304395

Sum squared resid  2285.596 Schwarz criterion 7.397808
Log likelihood -107.5659 Hannan—Quinn criter. 7.334279
F-statistic 2.064372 Durbin—-Watson stat 1.986986

Prob(F-statistic) 0.161858
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Null Hypothesis: BP 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 -1.625918 0.7583
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(BP)

Method: Least Squares

Date: 05/27/23 Time: 22:51

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error  t—Statistic Prob.
BP(—I) -0.188055 0.115661 -1.625918 0.1156
C 2.986416 3.473988  (0.859651 0.3976

@TREND("1990") —-0.207849 0.194005 -1.071360 0.2935

R-squared 0.106643 Mean dependent var  -0.599000
Adjusted R-squared (0.040468 S.D. dependent var  9.199152
S.E. of regression  9.011092 Akaike info criterion  7.329429

Sum squared resid  2192.394 Schwarz criterion 7.469549
Log likelihood -106.9414  Hannan-Quinn criter. 7.374255
F—statistic 1.611541 Durbin—-Watson stat ~ 2.020281

Prob(F-statistic) 0.218191
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Null Hypothesis: BP has a unit root
Exogenous: None

Lag Length: O (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -1.497449 0.1234
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(BP)

Method: Least Squares

Date: 05/27/23 Time: 22:52

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error  t—Statistic Prob.
BP(—I) -0.165799 0.110721 -1.497449 0.1451
R-squared 0.067702 Mean dependent var  -0.599000

Adjusted R-squared 0.067702 S.D. dependent var  9.199152
S.E. of regression  8.882297 Akaike info criterion  7.238762
Sum squared resid  2287.961 Schwarz criterion 7.285469
Log likelihood -107.5814  Hannan-Quinn criter. 7.253704
Durbin-Watson stat  1.979869

130



3

BP Js¥) Al cilegdaal) ¢ 4 i :2-2 o8 galall

Null Hypothesis: D(BP) has a unit root
Exogenous: Constant

Lag Length: O (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -5.689530 0.0001
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(BP,2)

Method: Least Squares

Date: 05/27/23 Time: 22:53

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-Statistic Prob.
D(BP(-1)) -1.090327 0.191637 -5.689530 0.0000

C -0.695315 1.765788  -0.393770 0.6968
R-squared 0.545231 Mean dependent var -0.081724

Adjusted R-squared (0.528387 S.D. dependent var  13.82081
S.E. of regression  9.491310 Akaike info criterion  7.405102

Sum squared resid  2432.294 Schwarz criterion 7.499399
Log likelihood -105.3740  Hannan-Quinn criter. 7.434635
F-statistic 32.37075 Durbin-Watson stat  2.031058

Prob(F-statistic) 0.000005
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Null Hypothesis: D(BP) 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 -5.702153  0.0004
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(BP,2)

Method: Least Squares

Date: (05/27/23 Time: 22:54

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-—Statistic Prob.
D(BP(—l)) -1.111449 0.194917 -5.702153 0.0000
C 1.971778 3.848666 0.512328 0.6127

@TREND("1990") -0.167436 0.214263  -0.781450 0.4416

R-squared 0.555667 Mean dependent var -0.081724
Adjusted R-squared (.521487 S.D. dependent var  13.82081
S.E. of regression  9.560490 Akaike info criterion  7.450852

Sum squared resid  2376.477 Schwarz criterion 7.592297
Log likelihood -105.0374 Hannan—Quinn criter. 7.495151
F-statistic 16.25732 Durbin-Watson stat ~ 2.044077

Prob(F-statistic) 0.000026
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Null Hypothesis: D(BP) has a unit root
Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob. *

Augmented Dickey—Fuller test statistic -5.763707 0.0000
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(BP,2)

Method: Least Squares

Date: 05/27/23 Time: 22:55

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-Statistic Prob.
D(BP(-1)) -1.085718 0.188372  -5.763707 0.0000
R-squared 0.542619 Mean dependent var  -0.081724

Adjusted R-squared 0.542619 S.D. dependent var  13.82081
S.E. of regression  9.347005 Akaike info criterion  7.341863
Sum squared resid  2446.262 Schwarz criterion 7.389011
Log likelihood -105.4570 Hannan—Quinn criter. 7.356629
Durbin-Watson stat  2.027097
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Null Hypothesis: CH has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob. *

Augmented Dickey—Fuller test statistic -0.970024 0.7509
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(CH)
Method: Least Squares
Date: 05/28/23 Time: 14:10
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
CH(-1) -0.035850 0.036957 -0.970024 0.3403
C 6.399758 2.741971  2.333999  0.0270
R-squared 0.032513 Mean dependent var  3.927310
Adjusted R-squared -0.002040 S.D. dependent var  5.530857
S.E. of regression  5.536497 Akaike info criterion  6.324941
Sum squared resid  858.2782 Schwarz criterion 6.418354
Log likelihood -92.87412  Hannan-Quinn criter. 6.354825
F-statistic 0.940947 Durbin—-Watson stat 1.371552

Prob(F-statistic) 0.340340

130



3

Null Hypothesis: CH has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 6 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -3.435492  0.0702
Test critical values: 1% level -4.394309

5% level -3.612199

10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—-Fuller Test Equation
Dependent Variable: D(CH)
Method: Least Squares
Date: (05/28/23 Time: 14:22
Sample (adjusted): 1997 2020
Included observations: 24 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
CH(-1) -0.500378 0.145650 —3.435492 0.0037
D(CH(-1)) 0.383800 0.187468 2.047279  0.0586
D(CH(-2)) -0.032023 0.201125 -0.159220 0.8756
D(CH(-3)) 0.400422 0.191024  2.096188  0.0534
D(CH(-4)) 0.193753 0.217109 0.892424  0.3863
D(CH(-5)) 0.407287 0.192676 2.113848  0.0517
D(CH(-6)) 0.632429 0.256063 2.469812  0.0260
C 8.301148 4.935600 1.681892 0.1133
@TREND("1990") 1.519416 0.381646  3.981221 0.0012
R-squared 0.619563 Mean dependent var  3.001161
Adjusted R-squared 0.416663 S.D. dependent var  5.450400
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S.E. of regression
Sum squared resid
Log likelihood
F-statistic

Prob(F—statistic)

4.162823
259.9364
-62.64312
3.053544
0.029799

Akaike info criterion
Schwarz criterion
Hannan—Quinn criter.

Durbin—-Watson stat

5.970260
6.412031
6.087462
2.131559
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Null Hypothesis: CH has a unit root
Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic 3.029967  0.9989
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(CH)

Method: Least Squares

Date: (05/28/23 Time: 14:23

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error  t-—Statistic Prob.
CH(-1) 0.044334 0.014632  3.029967 0.0051
R-squared -0.155717 Mean dependent var  3.927310

Adjusted R-squared -0.155717 S.D. dependent var  5.530857
S.E. of regression  5.945908 Akaike info criterion  6.436049
Sum squared resid  1025.261 Schwarz criterion 6.482755
Log likelihood -95.54073 Hannan—Quinn criter.  6.450991
Durbin-Watson stat  1.247255
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Null Hypothesis: D(CH) has a unit root

Exogenous: Constant

Lag Length: O (Automatic — based on SIC, maxlag=7)

CHUSY) 5yl Cayeall jas )il (4.2) a8 Galall

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -3.898984 0.0059
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(CH,2)
Method: Least Squares
Date: 05/28/23 Time: 14:26
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
D(CH(-1)) -0.709020 0.181847 —3.898984 0.0006
C 2.626927 1.215059 2.161974  0.0396
R-squared 0.360221 Mean dependent var -(0.072142
Adjusted R-squared 0.336526 S.D. dependent var  6.601906
S.E. of regression  5.377512 Akaike info criterion  6.268801
um squared resid 780.7762 Schwarz criterion 6.363097
Log likelihood -88.89761 Hannan—Quinn criter. 6.298333
F-statistic 15.20208 Durbin-Watson stat 1.877041

Prob(F-statistic) 0.000578
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Null Hypothesis: D(CH) 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 -3.790000 0.0318
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(CH,?2)
Method: Least Squares
Date: (05/28/23 Time: 14:27
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
D(CH(-1)) -0.706230 0.186340 —3.790000 0.0008
C 2.345873 2.380737 0.985356  0.3335
@TREND("1990") 0.016902 0.122302 0.138199  0.8911
R-squared 0.360691 Mean dependent var  (0.072142
Adjusted R-squared (0.311513 S.D. dependent var  6.601906
S.E. of regression 5.477939 Akaike info criterion 6.337032
Sum squared resid  780.2031 Schwarz criterion 6.478476
Log likelihood -88.88696 Hannan—Quinn criter. 6.381331
F-statistic 7.334445 Durbin—-Watson stat 1.882904

Prob(F-statistic) 0.002980
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Null Hypothesis: D(CH) has a unit root
Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -3.051449 0.0035
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(CH,?2)

Method: Least Squares

Date: (05/28/23 Time: 14:29

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-—Statistic Prob.
D(CH(-1)) -0.485033 0.158952 -3.051449 0.0049
R-squared 0.249465 Mean dependent var  (0.072142

Adjusted R-squared (.249465 S.D. dependent var  6.601906
S.E. of regression 5.719456 Akaike info criterion  6.359499
Sum squared resid  915.9411 Schwarz criterion 6.406647
Log likelihood -91.21273 Hannan—Quinn criter. 6.374265
Durbin-Watson stat 1.988733
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Null Hypothesis: INV has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -2.346670 0.1648
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(INV)
Method: Least Squares
Date: 05/28/23 Time: 14:59
Sample (adjusted): 1991 2020
Included observations: 3() after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
INV(-1) -0.304892 0.129926  -2.346670 0.0262
C 3.46E+08 1.75E+08 1.980791  0.0575
R-squared 0.164350 Mean dependent var 38119442
Adjusted R-squared 0.134506 S.D. dependent var  6.78E+08
S.E. of regression 6.31E+08 Akaike info criterion 43.42843
Sum squared resid  1.12E+19 Schwarz criterion 43.52184
Log likelihood -649.4264  Hannan-Quinn criter. 43.45831
F-statistic 5.506861 Durbin-Watson stat  2.511061

Prob(F-statistic) 0.026247
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Null Hypothesis: INV 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 -2.714886 0.2381
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(INV)
Method: Least Squares
Date: 05/28/23 Time: 15:07
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error  t-Statistic ~ Prob.
INV(-1) -0.451569 0.166331 -2.714886 0.0114
C 1.29E+08 2.33E+08 0.555906 0.5829
@TREND("1990") 23505657 17044415 1.379083  0.1792
R-squared 0.219340 Mean dependent var 38119442
Adjusted R-squared 0.161513 S.D. dependent var  6.78E+08
S.E. of regression 6.21E+08 Akaike info criterion 43.42702
Sum squared resid  1.04E+19 Schwarz criterion 43.56714
Log likelihood -648.4054  Hannan-Quinn criter. 43.47185
F-statistic 3.793052 Durbin—-Watson stat 2.288832

Prob(F-statistic) 0.035338
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Null Hypothesis: INV has a unit root

Exogenous: None

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

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -0.604968 0.4465
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(INV)
Method: Least Squares
Date: 05/28/23 Time: 15:08
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
INV(-1) -0.053867 0.089041 -0.604968 0.5503
D(INV(-1)) -0.410139 0.179391 -2.286284 0.0303
R-squared 0.201749 Mean dependent var 39044120
Adjusted R-squared (.172184 S.D. dependent var  6.90E+08
S.E. of regression 6.28E+08 Akaike info criterion 43.42108
Sum squared resid  1.07E+19 Schwarz criterion 43.51538
Log likelihood -627.6057 Hannan—Quinn criter. 43.45062
Durbin—-Watson stat  2.100481
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Null Hypothesis: D(INV) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob. *

Augmented Dickey—Fuller test statistic -8.376514  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(INV,2)
Method: Least Squares
Date: 05/28/23 Time: 15:12
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
D(INV(-1)) -1.447172 0.172765 -8.376514 0.0000
C 60336692 1.17E+08 0.515002  0.6107
R-squared 0.722125 Mean dependent var -8571919.
Adjusted R—-squared (.711833 S.D. dependent var  1.17E+09
S.E. of regression 6.29E+08 Akaike info criterion 43.42477
Sum squared resid  1.07E+19 Schwarz criterion 43.51907
Log likelihood -627.6592 Hannan—Quinn criter. 43.45430
F—statistic 70.16598 Durbin-Watson stat  2.136771

Prob(F-statistic) 0.000000
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ull Hypothesis: D(INV) 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 -8.307827 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(INV,2)

Method: Least Squares

Date: (05/28/23 Time: 15:13

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-—Statistic Prob.
D(INV(—I)) -1.453690 0.174978 -8.307827 0.0000
C 2.06E+08 2.56E+08 0.803790 0.4288

@TREND("1990") -9065709. 14147435 -0.640802 0.5273

R-squared 0.726445 Mean dependent var  -8571919.

Adjusted R-squared (0.705403 S.D. dependent var  1.17E+09
S.E. of regression 6.36E+08 Akaike info criterion 43.47807

Sum squared resid  1.05E+19 Schwarz criterion 43.61951
Log likelihood -627.4320 Hannan—Quinn criter. 43.52237
F-statistic 34.52249 Durbin-Watson stat  2.159376

Prob(F-statistic) 0.000000
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Null Hypothesis: D(INV) has a unit root
Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -8.472900  0.0000
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(INV,2)

Method: Least Squares

Date: (05/28/23 Time: 15:15

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error  t-—Statistic Prob.
D(INV(-1)) -1.440925 0.170063 -8.472900 0.0000
R-squared 0.719395 Mean dependent var  -8571919.

Adjusted R-squared (.719395 S.D. dependent var  1.17E+09
S.E. of regression 6.21E+08 Akaike info criterion 43.36558
Sum squared resid  1.08E+19 Schwarz criterion 43.41273
Log likelihood -627.8009  Hannan-Quinn criter. 43.38035
Durbin-Watson stat  2.126403
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UNIT ROOT TEST

TABLE (PP)
At Level
BP CH INV
With Constant  t-Statistic |-1.3926 | -1.0135 -2.2503
Prob. 0.5725 | 0.7354 0.1939
n0 n0 n0
With Constant &
Trend t-Statistic |-1.5589  |-1.8158 -2.8070
Prob. 0.7852 0.6718 0.2058
n0 n0 n0
Without Constant]
& Trend t-Statistic  |-1.4606 2.2165 -1.0204
Prob. 0.1320 0.9920 0.2696
n0 n0 n0
At First Difference
d(BP) d(CH) d(INV)
With Constant  |t-Statistic [-5.6895 [-3.8676 -8.6326
Prob. 0.0001 0.0063 0.0000
*xn . *xn
With Constant &
Trend t-Statistic |-5.7066  |-3.7535 -8.6194
Prob. 0.0003 0.0344 0.0000
*xn * % *xn
Without Constant
& Trend t-Statistic |-5.7667  |-2.9528 -8.6916
Prob. 0.0000 0.0046 0.0000

& % %k

& % %k

* % %k
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UNIT ROOT TEST TABLE (ADF)

At Level
BP CH INV
With Constant t-Statistic  -1.4368  -0.9700 -2.3467
Prob. 0.5510 0.7509 0.1648
n0 n0 n0
With Constant &

Trend t—Statistic —-1.6259 -3.4355 -2.7149
Prob. 0.7583 0.0702 0.2381
n0 * n0

Without Constant

& Trend t—Statistic -1.4974 3.0300 -0.6050
Prob. 0.1234 0.9989 0.4465
nQ nQ nQ

At First Difference

d(BP) d(CH)  d(INV)
With Constant t—Statistic -5.6895 -3.8990 -8.3765
Prob. 0.0001 0.0059 0.0000

* %k %k * % %k * % %

With Constant &

Trend t-Statistic -5.7022 -3.7900 -8.3078
Prob. 0.0004 0.0318 0.0000
%* % % % % * % %k

Without Constant

& Trend t-Statistic -5.7637 -3.0514 -8.4729
Prob. 0.0000 0.0035 0.0000
* % % %k %k % * % %k
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Dependent Variable: BP

Method: ARDL

Date: 05/28/23 Time: 17:09

Sample (adjusted): 1994 2020

Included observations: 27 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): CH INV
Fixed regressors: C

Number of models evalulated: 100

Selected Model: ARDL(4, 4, 3)

Variable Coefficient Std. Error ~ t-Statistic ~ Prob.*
BP(-1) 0.402165 0.237488 1.693409 0.1142
BP(-2) -0.216377 0.254009 -0.851847 0.4097
BP(-3) -0.270986 0.269372  -1.005991 0.3328
BP(-4) 0.279858 0.178533  1.567541 0.1410
CH -1.703254 0.350375 -4.861230 0.0003
CH(-1) 1.527472  0.629464  2.426623  0.0305
CH(-2) -0.539358 0.745092  -0.723881 0.4820
CH(-3) -0.503933 0.718348 -0.701517 0.4953
CH(-4) 0.951036 0.442512  2.149178  0.0510
INV -1.40E-09 3.05E-09 -0.458132 0.6544
INV(-1) 3.79E-09 3.28E-09 1.154822  0.2690
INV(-2) 4.59E-09 3.33E-09 1.378020 0.1915
INV(-3) —7.46E-09 2.64E-09 -2.821243 0.0144
Cc 32.43902 10.60870  3.057775  0.0092
R-squared 0.919824 Mean dependent var  1.457037
Adjusted R-squared (.839649 S.D. dependent var  16.06340
S.E. of regression 6.432411 Akaike info criterion 6.866726
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Sum squared
Log likelihood

F—statistic

resid

Prob(F—statistic)

537.8869 Schwarz criterion 7.538641
=78.70080 Hannan—Quinn criter. 7.066521
11.47260 Durbin—Watson stat 2.569806

0.000045

spaall Slaal Aty didd) Jalsll laal 1(5)8; Galal

Null Hypothesis: No levels
F-Bounds Test relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 3.816252 10% 2.63 3.35
K 2 5% 3.1 3.87

2.5% 3.55 4.38

1% 4.13 5
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ARDL Error Correction Regression

Dependent Variable: D(BP)

Selected Model: ARDL(4, 4, 3)

Case 2: Restricted Constant and No Trend

Date: 05/28/23 Time: 17:31

Sample: 1990 2020

Included observations: 27

Jashally suadll Ja¥1 cOlalea i il 1(6) o) 3alall

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error ~ t-Statistic ~ Prob.
D(BP(-1)) 0.207505 0.190368  1.090022  0.2955
D(BP(-2)) -0.008872 0.186799  -0.047493 0.9628
D(BP(-3)) -0.279858 0.148929 -1.879141 0.0828
D(CH) -1.703254 0.291669  -5.839684 0.0001
D(CH(-1)) 0.092255 0.399448  0.230956  0.8209
D(CH(-2)) -0.447103 0.400374 -1.116713 0.2843
D(CH(-3)) -0.951036 0.389232  -2.443362 0.0296
D(INV) -1.40E-09 2.52E-09 -0.554032 0.5890
D(INV(-1)) 2.86E-09 2.75E-09 1.038976 0.3178
D(INV(-2)) 7.46E-09 2.24E-09 3.324441  0.0055
CointEq(-1)* -0.805341 0.185799  -4.334478 0.0008
R-squared 0.780632 Mean dependent var —0.673333
Adjusted R-squared 0.643527 S.D. dependent var  9.711178
S.E. of regression 5.798097 Akaike info criterion 6.644503
Sum squared resid 537.8869 Schwarz criterion 7.172437
Log likelihood -78.70080  Hannan-Quinn criter. 6.801486
Durbin-Watson stat 2.569806
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Breusch—Godfrey Serial Correlation LM Test:

F-statistic 1.692608 Prob. F(2,11) 0.2286
Obs*R-squared 6.353803 Prob. Chi-Square(2) 0.0417

Uad¥l (pls i axe lia) 1(2.7) a8y Galdl

Heteroskedasticity Test: ARCH

F-statistic 0.366605 Prob. F(1,24) 0.5505
Obs*R-squared 0.391181 Prob. Chi-Square(1) 0.15317

S Jal Ladla jlial) 1(3.7) a8y Galal)
Ramsey RESET Test
Equation: UNTITLED
Specification: BP  BP(-1) BP(-2) BP(-3) BP(-4) CH CH(-1) CH(-2)
CH(-3)
CH(=4) INV INV(-1) INV(-2) INV(-3) C

Omitted Variables: Squares of fitted values

Value df Probability
t—statistic 0.011946 12 0.9907
F-statistic 0.000143 (1, 12) 0.9907
F-test summary:

Sum of Sq. df Mean Squares
Test SSR 0.006397 1 0.006397
Restricted SSR 537.8869 13 41.37592
Unrestricted SSR 537.8805 12 44.82338

130

3




