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In front of all challenges that faced Algeria and the need to achieve a
sustainable growth, the economy requires the support of the internal and external
resources is order to upholding production and funds the development programs.
Therefore, foreign capital in highly significant as it is one of the pillars to fill the gap
of local finance. Moreover, it is a source of providing foreign exchange for foreign
trade transactions.

In the light of the economic change that has taken place in 1990 s and the
process of releasing funds to and from Algeria, this study aims at confirming the
importance of foreign finance in the Algerian economy through the investigation of the
impact of private foreign capital flow and the investigation of the impact of private
foreign capital flow on the economic growth during the period (1990-2017).
Researcher uses auto regressive distribute lag to measure the impact of the
independent variables (different types of foreign capital flow) and the dependent
variable (Gross Domestic Production).

Findings show the partial impact of foreign capital on the economic growth in
Algeria during this period. There is a positive impact of foreign direct investment
delayed by one year on the Gross Domestic Production; whereas, foreign loans have a
negative impact. In one hand, migrant remittances of two and three years ago have a
positive and negative impact on the Gross Domestic Production. In other hand,
foreign assistances and donations have no significant impact on the long term.
Keywords: Economic growth, foreign capital, foreign direct investment, foreign
loans, Foreign aid, Migrant Remittances.
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& eyl awls drell LS (Autoregressive Distributed Lag Model {ARDL})
LY 23U L mes 3 2001 i 05Ty Ol 18 oo 8 sy Y1 Sl
3% ¢ (Distributed Lag Model) asjll slayl ol 23U «s (Autoregressive Model)
36 Lgtlaily AU dypenisl) Sladll 08 Lo sllasl (3 815 Banl) Akl 065 Bl oda (39 g
e e 5y (ARDL) 358 1oy 5T ol sy
L 2 o 5T 10y s 2501 e AlalSan el LSl 055G 0F (ARDLy jlas) pilaey ¥ —
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! Pesaran, M. H., Shin, Y., & Smith, R. J. Bounds testing approaches to the analysis of level
relationships. Journal of applied econometrics, Volume 16 Issue 3, 2001, p 289-326.
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:35Y) danall A=l (Final Prediction Error — 1969) Jjldl sl lax jLas @
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(P) = k—pk .de e

145V aanall J2ls (Akaike Information criterion-1973) ‘_gﬁﬁ Sloglas jlas ®

21(2

AICpy = Ln [det(z e)|+

1Y) waall Jly (Schwarz Crltenon—1978) lss Oledas Jlas @

2k2P Ln (T)
SCppy = Ln det(z e)]

145V dra)) AUy (Hannan & Quinn Criterion-1979) uiﬁ% Ol Slbeglas jlas ®

H.Q = Ln [det(z e)] s 2k?P L;. Ln (T)

.(Likelihood Ratio Test) r.i'zs«%!\ O di jlns @
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o leke Jsadl ¢ @ aslam ) el et (Ol LSS s a1 oW dglasdt —1-2

t b b (Dickey-Fuller) )Lzl goks
A 1 Jahad Ayl s il 1(14-4) @3y Jgur

01 (,3) st.d\ 02 ('3) G.b}aﬁ\ 03 Pﬁ) c.b}aﬁ O izl
1) ) c (1) c B
-2.4884 2.4881 2.5946
LY
(0.3306) (0.0202) (0.0159)
-6.7266 7.3403 -5.8617 7.9399 1.9119 e
(0.0000y (0.0000y (0.0003) (0.0000y (0.0679)
- 1.4072 -0.5624 0.4546 -2.0337 2.0037 -1.9679 P
(0.1447, (0.8633) (0.6533) (0.5575) (0.0565) (0.0607y
-3.3426 3.4066 -4.0220 3.9786 -1.8193 P
(0.0185) (0.0022) (0.0201, (0.0006) (0.0814,
-3.0196 3.0378 -2.3910
LX4
(0.1454, (0.0057, (0.0250,

(Eviews 10) gy Jo sbezs VU Sl slas] e 2 pazal)
i o el ol aall LSl Je Dickey-Fuller )Ll o8 Jag odlel Jgadd

I e 13 (PROB) oVl V1 pwsh o el 8 Loy Byl t-statistique o3 oDl o)

Eom oY Wl (3 a5 8 LY, LX2, LX4 i) aae)l Lol ode 0T W cpy Joddkl s

Lol L=

& ol oY e g6f & anel ALl O 3 pladl ol sgergd ATl 2 LY dandl Al @
Bl o LX4 alulldl Jo gdoy $UIS 10y f = (0.0159) < 0.05 asl. & ale
aleder UAS™ 3 LX2 alel) adly W (B = (0.0250) < 0.05 sl ol4V) Lx Lo (s92d
AD.g1(—1.4072) > =¥ ik Jo WleY sy Jo¥ s (3oasle e
o Gadl Jlemnal Al gl LSl sds ek a3 b Lably (ADF,,,(—1.9538)
Ul Jadd ey LS™ LoV

alall slEY) Olad 1y JoY) bl e aSTe LXT, LX3 JSU aandl fodlad) OF o> LS™ @
Bgiall Sytns o xS bl o 2y Jlazm V1 2@l OY cpaleldl sds (3 (59l A4 1S
(%05) apms Syioen i B bl Godll o xol (ADF) JltY sl dogdl) ellisy (%5)
d~(0) aompll o abalSan 0555 Sl
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Dickey-Fuller jlas| gz Jo¥I &, ks Juduld dilay oLl ((15-4) o3y Jgur

01 o3, G’:}d\ 02 o3, abj.d\ 03 o3, ij.d\ sl
) ) c ) c B
-4.4462 -4.9446 1.7982 -4.7650 1.0410 -0.2319 57
(0.0001, (0.0005) (0.0847, (0.0040y | (0.3087, (0.8187)
-4.0654 -4.2370 -1.1208 -4.1428 | -0.4167 -0.1210 o
(0.0002) (0.0029) (0.2734, (0.0160y | (0.6807) (0.9047,
-5.9374 -5.4805 -0.4705 -5.6828 | -0.4376 0.2547 e
(0.0000y (0.0001y (0.6422, (0.0005y | (0.6657) (0.8012y

(Eviews 10) by o slazeVU Il slas) e 2 jiezel)

il OY 1ay JoY! Gl s il ol aadl bt O La>55 odlel Jgadl Jo e
Gy ) e AlelSan 055 g (Y05 Bysine (Sstons dis o ) il e reol (ADF) e asus)
I~(1)

LXT 12y (0) )l oyl o AlolSan 2y Jodlo 39y BLanaV) Aulps o gtz
a k)l 0B JWly LX4 (LX2 (LY :ay (1) axly o) e alalSan o2 daa Judly . LX3
ARDL 2&b » ol o (o 8 21 Y
Ses sl adl e 69 LY mldl il aldee OF s b oo o) Joadr e S
ARDL £35¢ i e LV e Wadstl 2 QUL pla ol 2Y)
(LY) paxdl ddd (ADF) mugall gb Syt mils ((16-4) o3y Joor

Augmented Dickey-Fuller Unit Root Teston LY
Null Hypothesis: LY has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxilag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.488489 0.3306
Test critical values: 126 level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LY)
Method: Least Squares
Date: 12/11/19 Time: 09:45
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LY(-1) -0.262814 0.105612 -2.488489 0.0202
C 2.732881 1.098364 2.488138 0.0202
@TREND(C19907) 0.020777 0.008008 2.594607 0.0159
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Sl @ galaid¥l suill e @ix¥ poladl JUI ) ciladus 5 awl,o

=S 235 (P, ql, 92, @3, g4 o8 wady el ol uad AU Skl —2-2
:(ARDL (1,1,1,3,3)) 52 734 Ll ((UECM) s sl U
J=¥ ARDL (1,1,1,3,3) #3505 piis gz (17-4) o3y Jgibr

Dependent Variable: LY

Method: ARDL

Date: 12/711/719 Time: 16:41

Sample (adjusted): 1993 2017

Included observations: 25 after adjustments
Maximum dependent lags: 3 (Automatic selection)
Model selection miethhod: Schwarz criterion (sSI1IC)
Dynamic regressors (3 lags. automatic): LX1 LX2 L X3 LXa
Fixed regressors: C @ TREND

Number of models evalulated: 768

Selected Model: ARDL(CT, 1, 1, 3, 3)

variable Coeflficient Stda. Error t-Statistic Prob. ™

LY(-1) O .Sos261 O. 176106 2886106 0. 0162

2C 8 -0.056096 0.057357 -0.978014 o.3511

L>xX1¢-1)> o 261346 0.05586S 4. 6578197 O. 0009

Loz -0.07448S O0.186727 -0.39889S O. 5984

LX2¢-1) -0.5S69609 o.2oz2182 2817312 . o182

LX3C1) -0.21M757S O.0Osas22 -2.571139 o.0oZ278

LX32)> -0.034701 0. 081005 -0. 428380 0.677S

LX3(C3) 0.3566324 0. 093939 3.7964320 0. 003S

Lo<as 0. 031439 O.Oasaass1 O. 700489 0. 4996

LoXa(¢-1) 0. 073528 0. 066638 1.710343204a 0.29S57

LoxXa(-2)> O0.34291S 0. 094230 3.639122 0. 00a4asS

LxXac-3) -0. 140907 . 036122 -3.900900 0. 00320

L S 846201 3.623717 1.889276 O.oss2

@TREMND -0.0O17618 O. 014508 -1.274370 0.252S

R-squarea 0.994087 Mean dependent var 11. 45390

Adjusted R-squared O . 985809 S.D. dependent var 0. 6505724

S E. of regression 0. 072157 Alkaike info criterion -2.136226

Sum squared resid 0.052067 Schwarz criterion -1.404900

Log likelihooa 41 . 70282 Hannan-Quinn criter. -1.933387

F-statistic 120.0871 Durbin-VWatson stat 2. a48917S
Prob(F-statistic) O. 000000

*Note: p-values and any subsequent tests do not account for model
selection.

.(EViCWS 10) Cﬁbj LA; JW&‘})\J &.JU@J\ b‘v\;l o I)W\
17354 20 Juasl jlebl Ss LaST
Schwarz jlas 35 rhse 20 Jabl jles mits 1(10-4) o8, |

Schwarz Criteria (top 20 models)
-0.5 rFr 7 eyl
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1 1 1 1
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1
1
-1.4 ] 1
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Sl @ galaid¥l suill e @ix¥ poladl JUI ) ciladus 5 awl,o

(UECM) s &)l ool s p3god pii:(18-4) o3y Jaubr

ARDL Long Run Form and Bounds Test

Dependent Variable: D(LY)

Selected Model: ARDL(1, 1, 1, 3, 3)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 12/11/19 Time: 17:14

Sample: 1990 2017

Included observations: 25

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 6.846201 3.623717 1.889276 0.0882
@TREND -0.017618 0.014508 -1.214370 0.2525
LY(1)* -0.491739 0.176106 -2.792288 0.0190
LX1(-1) 0.205251 0.049800 4.121501 0.0021
LX2(-1) -0.644094 0.207342 -3.106423 0.0111
LX3(-1) 0.357225 0.149206 2.394171 0.0377
LX4(-1) 0.306975 0.114233 2.687271 0.0228
D(LX1) -0.056096 0.057357 -0.978014 0.3511
D(LX2) -0.074485 0.186727 -0.398895 0.6984
D(LX3) 0.252868 0.095938 2.635737 0.0249
D(LX3(1) -0.321933 0.126335 -2.548252 0.0290
DLX3(-2)) -0.356634 0.093939 -3.796430 0.0035
D(LX4) 0.031439 0.044881 0.700489 0.4996
D(LX4a¢1) -0.202008 0.084706 -2.384827 0.0383
D(LX4(-2)) 0.140907 0.036122 3.900900 0.0030

* p-value incompatible with t-Bounds distribution.
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 7.871788 10% 3.03 4.06
k 4 5% 3.47 457
2.5% 3.89 5.07
1% 44 hil2
Actual Sample Size 25 Finite Sample: n=30
10% 3.43 4624
5% 4154 554
1% 5.856 7.578
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Levels Equation
Case 5 Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prok.
L 0.417397 0173486 2405942 0.03649
L2 -1.309828 0403682 -3.244698 00088
L3 0. 726453 0422653 1.718792 0.1164
x4 0624264 0.333613 1.871225 00908

(Eviews 10) sy o slazeVU Il slas) e 2 jibezel)

el ol i) ECp padd) Bl dlade plsanl oo pdgedl 1 pdi e B
:gf (94
EC =LY —(0.4174 « LX1 — 1.3098 = LX2 + 0.7265 * LX3 + 0.6243 x LX4)
(RECM) dall ) monas £358) szl gl e M) pais <
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ARDL Error Correction Regression

Dependent WVariable: D({LY )

Selected Model: ARDLCT, 1, 1, 2, 2)

Case 5 Unrestricted Constant and Unrestricted Trend
Date: 12/11/M19 Time: 19:00

Sample: 1990 2017

Included observations: 25

ECM Regression
Case 5 Unrestricted Constant and Unrestricted Trend

Wariable Coefficient Std. Error -Statistic Frob
c 5.846201 0907366 T.540920 00000
@ TREML -0.017F&E18 0002712 -5 497238 o000
[y ] -0.055095 0041543 -1.25032232 02067
L2y -0.074485 o.104922 -0. 709907 04940
L3y 0.252868 0062210 2.994132 0.0025
D310 -0.3219332 O0.07F08TT -4 542139 Lo ey |
DL 32-20 -0.256624 O.056221 -6.242471 00001
R B ] 0031439 0027961 1.1243297 0.2871
[T . N ey ) -0. 202008 0.043951 -4 126748 00021
DL -2 0 0.140907F 0.027F&7TT 5091112 00005
CointEgi-1y* -0. 491729 0066244 7. 422107 00000
R-sgquared 0. 85619565 Mean dependent wvar 00500032
Adjusted R-sgquared 0. 763369 =.0D. dependent var 01253606
S E.ofregression D.0509534 Akaike info criterion -2.456226
Sum squared resid 0052067 Schwarz criterion -1.919921
Loglikelinood 41 FO0282 Hannmnan-uinn criter. -2 3074TF3
F-statistic 2. 74232392 Durbin-Watson stat 2489175

Prob(F-statistic) o.000159

* p—value incompatible with -Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.067754 Prob. F{1,9) 0.3284
Obs*R-squared 2651421 Prob. Chi-Sguare(1) 0.1035
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1473171 Prob. F(14,10) 0.40789
Obs*R-squared 15.53905  Prob. Chi-Square(14) 0.3423
Scaled explained S5 1.280990  Prob. Chi-Square(14) 1.0000
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® Series: Residuals
e Sample 1593 2017
6] Observations 25
s
hean -2.70e-18
~ Median -0.002385
3] haximum 0.085189
" Minimum  -0.054550
7 Std. Dev.  0.048577
9 Skewness  -0.120928
a Kurtosis 2.020451
-01d =005 Q.00 e a1d
Jargue-Bers 1.040113
Frobability 0.524487
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Date: 15/10/19
Time: 13:57

Sample: 1990 2017

X1 X2 X3 X4 Y
Mean 1012.555 17940.20 255.2961 711.3389 105079.9
Median 973.4500 22559.93 239.0150 511.0000 76516.28
Maximum 3053.000 33653.88 419.7300 2460.000 213810.0
Minimum -587.9708 4671.372 137.8300 98.00000 41764.05
Std. Dev. 958.8160 11117.51 79.92984 597.7709 61643.83
Skewness 0.483716 -0.054650 0.353225 1.021269 0.482603
Kurtosis 2.302725 1.257299 1.975175 3.641618 1.659706
Jarque-Bera 1.659138 3.557111 1.807560 5.347570 3.182681
Probability 0.436237 0.168882 0.405036 0.068991 0.203652
Sum 28351.54 502325.5 7148.290 19917.49 2942237.
Sum Sq. Dev. 24821861 3.34E+09 172497.0 9647910. 1.03E+11
Observations 28 28 28 28 28

Syl (B Sl gy i) il 1(02) @By Godol!

FMull Hypothesis: LY has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=G)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 4838489 0.3306
Test critical values: 1% lewvel -4 339330
5% level -3.587H27
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LY)
Method: Least Squares
Date: 12/22/19 Time: 07:12
Sample (adjusted): 1991 2017
Included cbservations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LY(-1) -0.262814 0105612 -2.488489 0.0202
c 2732881 1.098364 2488138 0.0202
@TREMD({19907) 0.02077F7 0008008 2594607 0.0159
R-s=quared 0.220775 Mean dependent var D.036796
Adjusted R-squared 0155840 S.0D. dependent var 0.138512
S E. of regression 0127262 Akaike info criterion -1.180696
Sum squared resid 0. 388696 Schwarz criterion -1.036714
Log likelihood 18.93939 Hannan-Qwinn criter. -1.137882
F-statistic 3.399917 Durbin-VWatson stat 1417691

Prob(F-statistic) 0.050113
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Rull Hypothesis: L1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6})

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5 861780 0.0003
Test critical values: 1% level -4.3393320
5% level -3.587527
10%6 level -3.220230
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LX1)
Method: Least Squares
Date: 12/22/19 Time: 07:16
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
L=} -0.453142 0.077205 -5.861720 0.0000
C 2 533455 0.219076 7.939978 0.0000
@TREMD({™19907) 002377132 0.019725 1.911943 0.0679
R-squared 0.691158 Mean dependent var 0.203141
Adjusted R-squared 0. 665421 S.D.dependentvar 0.849549
S E. of regression 0491402 Akaike info criterion 1.521333
Sum squared resid 5795432 Schwarz criterion 1. 665314
Log likelihood -17.53799 Hannan-Quinn criter. 1.564146
F-statistic 26.85484  Durbin-Watson stat 2.049004
Prob(F-statistic) 0.000001
Mull Hypothesis: L¥1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on 31C, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -G. 726655 0.0000
Test critical values: 1% level -3.699871
5% level -2 976263
10% level -2.627420
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LX1)
Method: Least Squares
Date: 12/22M19 Time: 0719
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Wariable Coeflicient Std. Error t-Statistic Prob.
LxA(-1) -0.336661 0.050049 -6.7 26655 0.0000
C 2 352405 0.320475 7.340371 0.0000
R-squared 0.644117 Mean dependent var 0.303141
Adjusted R-squared 0.629882 S.D. dependentvar 0.849549
3.E. ofregression 0.516843 Akaike info criterion 1.589030
Sum squared resid 6678155 Schwarz criterion 1.685018
Log likelinood -19.45191 Hannan-Cuinn criter. 1.617572
F-statistic 4524788 Durbin-Watson stat 2118701

Probp{F-statistic) 0.000000
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Mull Hypothesis: L¥X2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=G6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.033793 0.5575
Test critical values: 1% level -4 339330
5% level -3.5878527
10% level -3.2292320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LxX2)
Method: Least Squares
Date: 12/22M19 Time: 0721
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
L2(-1) -0.26294985 0129314 -2.033793 0.0532
c 2.805028 1.399905 2003724 0.0565
@TREMD{19907) -0.024732 0.012567 -1.967984 0.0607
R-zquared 0149711 Mean dependentvar -0.059112
Adjusted R-squared 0078852 S.D. dependentwvar 0.225262
S.E. ofregression 0.216199 Akaike info criterion -0.120794
Sum squared resid 1121810 Schwarz criterion 0.0232188
Log likelinood 4 630718 Hannan-Gwinn criter. -0.077981
F-statistic 2112846 Durbin-Watson stat 1.5628332
Prob(F-statistic) 0142824
MNull Hypothesis: L2 has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=6)
t-Statistic FProb.®
Augmented Dickey-Fuller test statistic -0.562472 0.8633
Test critical values: 1% level -3.699871
5% level -2 976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LXZ2)
Method: Least Squares
Date: 1202219 Time: 0723
Sample (adjusted). 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LH2(-1) -0.0326486 0.058041 -0.562472 0.6788
C 0253439 0.557409 0454673 0.6533
R-squared 0.012497 Mean dependent var -0.058113
Adjusted R-squared -0.027003 S.D. dependentvar 0225263
S E. of regression 0228284 Akaike info criterion -0.045265
Sum squared resid 1.202840 Schwarz criterion 0.050723
Log likelihood 2611075 Hannan-Qwinn criter. -0.016723
F-statistic 0.316374 Durbin-Watson stat 1.672542

Prob(F-statistic) 0.572304
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Mull Hypothesis: LX2 has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -1.407282 01447
Test critical values: 1% level -2 653401
5% level -1.953858
10% level -1.609571
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LXZ2)
Method: Least Squares
Date: 12/22M19 Time: 0724
Sample (adjusted). 1991 2017
Included observations: 27 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
L¥2(-1) -0.006339 0.004504  -1.407292 01712
R-squared 0.004231 Mean dependent var -0.059113
Adjusted R-squared 0.004331 S.D. dependent var 0.225263
S.E. of regression 0.224775 Akaike info criterion -0.111104
Sum squared resid 1.313614 Schwarz criterion -0.063110
Log likelinood 2499901 Hannan-Cuinn criter. -0.095823
Durbin-Watson stat 1. 702768
Mull Hypothesis: X3 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 022053 0.0201
Test critical values: 1% level -4 338330
5% level -3.587527
10% level -3.228230
*MacKinnaon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LX3)
Method: Least Squares
Date: 1212219 Time: 0727
Sample (adjusted). 1991 2017
Included observations: 27 after adjustments
Yariable Coefficient Std. Errar t-Statistic Prob.
L3(-1) -0.804415 0.200001 -4 022053 0.0005
C 4 611532 1.159067 3.973658 0.0006
E@TREMD(™9907) -0.014641 0.008047 -1.8183849 0.0814
R-squared 0402714 Mean dependentvar -0.020790
Adjusted R-squared 0.352940 3S.D. dependentvar 0.357884
S.E. of regression 0287882 Akaike info criterion 0.451907
Sum squared resid 1.989026 Schwarz criterion 0.595889
Log likelihood -3.100751  Hannan-CGuinn criter. 0.494721
F-statistic 3.090871 Durbin-Watson stat 2013404

Prob(F-statistic) 0.002062
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Mull Hypothesis: LX3 has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Frob.®
Augmented Dickey-Fuller test statistic -3. 432602 0.0185
Test critical values: 1% level -3.699871
5% level -2 976263
10% level -2.62T4Z20
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LX3)
Method: Least Squares
Date: 12/22/19 Time: 07:29
Sample (adjusted):. 1991 2017
Included observations: 27 after adjustments
“ariable Coefficient Std. Error t-Statistic Prob.
Lx3(-1) -0.634254 0184773 -3.432602 0.0021
c 3470026 1.018606 3406641 0.0022
R-squared 0.320334 Mean dependent var -0.020790
Adjusted R-squared 0.293147 3S.D. dependent var 0.257884
S.E. ofregression 0.200889 Akaike info criterion 0.507039
Sum squared resid 2 283360 Schwarz criterion 0603027
Log likelinood -4 845026 Hannan-Quinn criter. 0535581
F-statistic 11.78276 Durbin-Watson stat 2189483
Prob{F-statistic) 0.002090
Mull Hypothesis: LX4 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.019639 01454
Test critical values: 1% level -4 339330
5% level -3.587527
10% level -3.229230
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{Lx4)
Method: Least Squares
Drate: 12/22/19 Time: 07:33
Sample (adjusted). 1991 2017
Included observations: 27 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
La(-1) -0.473685 0.156868 -3.019639 0.0059
C 3.563603 173072 3.037840 0.0057
@TREMD(™19907) -0.045281 0.018938 -2.391019 0.0250
R-squared 0.2580024 Mean dependentwvar -0.004706
Adjusted R-squared 0.220026 S.D. dependentvar 0.637339
S.E. of regression 0.562873 Akaike info criterion 1.792914
Sum squared resid T.602826 Schwarz criterion 1.936896
Log likelinood -21.20434 Hannan-CQuinn criter. 1.838727
F-statistic 4 667225 Durbin-Watson stat 1.666496
Frob(F-statistic) 0.019401
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MHull Hypothesis: D(LY) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 FE5067F 00040
Test critical values: 124 lewel -4 356068
5% lewvel -2.595026
10% level -2.2332456
*Mackinnon (1995) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DMLY 2}
Method: Least Squares
Drate: 12/22/M19 Time: 07:55
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LY (=100 -0.861774 o.180852 -4 TFE5067 00001
[ 0.056182 0053968 1041012 0.2087
@TREMDC19907) -0.000774 00033239 -0.231901 0.8187
R-squared 0.505791 Mean dependent var 0013752
Adjusted R-squared 0462816 S.D. dependent var 01724932
S E. ofregression 0126425 Akaike info criterion -1.1890170
Sum squared resid 0.267615 Schwarz criterion -1.045005
Log likelihood 18.47221 Hannan-Qiuinn criter. -1.148368
F-statistic 11.76949 Durbin-Watson stat 1.934857

Prob(F-statistic) 0.0003202

Mull Hypothesis: D{LY) has a unit root
Exogenous: Mone
Lag Length: 0 {Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 446259 0.0001
Test critical values: 1% level -2 656915

5% level -1.8954414

10% level -1.609329

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

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

Method: Least Squares

Date: 12/22M19 Time: 0758

Sample (adjusted): 1992 2017

Included observations: 26 after adjustments

Yariable Coefficient Std. Errar t-Statistic Prob.

DLY (10 -0.787863 077197 -4 4462549 0.0002
R-squared 04378389 Mean dependentvar 0.013752
Adjusted R-squared 0437889 S.D. dependentvar 0172493
S.E. of regression 0129325 Akaike info criterion -1.215276
5um squared resid 0418123 Schwarz criterion -1.166888
Log likelinood 16.79859 Hannan-Cuinn criter. -1.201342
Durbin-Watson stat 1.841575
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Mull Hypothesis: D(Lx2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 142877 0.0160
Test critical values: 1% level -4 356068
5% level -32.595026
10% level -32.2334556
*Mackinnon (1296 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependant Variable: D{LXZ2 2)
Method: Least Squares
Date: 12/22/M19 Time: 07:58
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DHLH2(-1)) -0.860283 0207653 -4 142877 0.0004
C -0.042122 0.101091 -0. 416787 0.6207
@TREMD({"19907) -0.000752 0.006211 -0.121043 0.9047
R-squared 0422290 Mean dependentvar 0.001199
Adjusted R-squared 0.378576 S.D. dependentwvar 0.2000632
S E. of regression 0236541 Akaike info criterion 0062776
Sum squared resid 1.286887 Schwarz criterion 0.207941
Log likelinood 2182911 Hannan-Cuinn criter. 0. 104578
F-statistic 8.615091 Durbin-\Watson stat 1.967065
Prob{F-statistic) 0.001612
Mull Hypothesis: DILX2) has a unit root
Exogenous: Constant
Lag Lenagth: 0 (Automatic - based on SI1C, maxlag=6)
t-Statistic Prob*
Augmented Dickey-Fuller test statistic -4 237050 0.0029
Test critical values: 1% level -3. 711457
5% level -2.931038
10% level -2 629906
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LX2 2)
Method: Least Squares
Date: 12/22M19 Time: 08:00
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
DLX2(-1)) -0 857987 0202496 -4 237050 0.0003
C -0.052890 0.047187 -1.120863 0.2734
R-squared 0427926 Mean dependent var 0.0011849
Adjusted R-squared 0.404089 3S.D. dependentvar 0.300063
S E. ofregression 0231634 Akaike info criterion -0.013510
Sum squared resid 1.287707  Schwarz criterion 0.083266
Log likelihood 2175633 Hannan-Cuinn criter. 0.014358
F-statistic 17.95260 Durbin-Watson stat 1.869805
Prob(F-statistic) 0.000289
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Mull Hypothesis: CHLX2) has a unit root
Exogenous: Mone
Lag Length: 0 {Automatic - based on SIC, maxlag=6)

t-Statistic Prob.=®
Augmented Dickey-Fuller test statistic -4 065402 0.0002
Test critical values: 1%6 level -2 656915
5% level -1.954414
10% level -1.609329
*MackKinnon (1296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Lx2,2)
Method: Least Squares
Date: 12/2219 Time: 08:01
Sample (adjusted); 1992 2017
Included observations: 26 after adjustments
Wariable Coefficient =Std. Error t-Statistic Prob.
DLH2(-1)) -0 796584 0.195942 -4 065402 0.0004
R-squared 0.397979 Mean dependent var 0.001199
Adjusted R-squared 0.297979 S.D. dependentvar 0.200063
S E. of regression 0232819 Akaike info criterion -0.029410
Sum squared resid 1.255118 Schwarz criterion 0008978
Log likelinood 1.512332 Hannan-Quinn criter. -0.025476
Durbin-wWatson stat 1.984580
Mull Hypothesis: D{L¥4) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based aon SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.682866 0.0005
Test critical values: 1% level -4. 356068
5% level -3.595026
10% level -3.233456
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LX4, 2)
Method: Least Squares
Date: 12/22M19 Time: 08:02
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DLHA-1)) -1.081063 0.1902322 -5.6GB2BEG6 0.0000
C -0.115249 0263314 -0 437687 06657
@ETREMD(™M2907) 0.004115 0.016155 0254717 08012
R-squared 0.588986 Mean dependentwvar -0.045673
Adjusted R-squared 0553246 S.D. dependentvar 0.919873
S.E. ofregression 0.6148340 Akaike info criterion 1.873258
Sum squared resid 3.694653 Schwarz criterion 2118423
Log likelinood -22 65235 Hannan-Cuinn criter. 2.0150860
F-statistic 16.47957  Durbin-Watson stat 2081108

Prob(F-statistic) 0.000036
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Mull Hypothesis: D{L¥4) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.850461 0.0001
Test critical values: 1% level -3.711457
5% level -2.8981038
10% level -2 629906
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{Lx4 2)
Method: Least Squares
Date: 12/22/19 Time: 08:04
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coeflicient Std. Error t-Statistic FProb.
DL -1)) -1.085807 0.185593 -5.850461 0.0000
C -0.055626 0.118220 -0.470530 0.6422
R-squared 0.587826 Mean dependentwvar -0.0456732
Adjusted R-squared 0.5706532 3.D. dependentvar 0.9198732
S.E. of regression 0602743 Akaike info criterion 1.899152
Sum squared resid 8719179 Schwarz criterion 1.995928
Log likelinood -22.68897 Hannan-CQuinn criter. 1.927020
F-statistic 34 22790 Durbin-Watson stat 2 065282
Prob({F-statistic) 0.000005
Mull Hypothesis: D({L¥4) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on 31C, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.937485 0.0000
Test critical values: 1% level -2.656815
5% level -1.954414
10% level -1.6093249
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{L¥X4,2)
Method: Least Squares
Date: 12/2219 Time: 08:05
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{Lx4(-11) -1.084550 0182662 -5.937485 0.0000
R-squared 0584024 Mean dependentwvar -0.045673
Adjusted R-squared 0584024 S.D. dependentwvar 0.919873
S.E. of regression 0593283 Akaike info criterion 1.831411
Sum squared resid 8.799613 Schwarz criterion 1.879800
Log likelihood -22.80835 Hannan-Cwinn criter. 1.845345

Durbin-Watson stat 2048982
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Mull Hypothesis: D(LY) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on 3IC, maxlag=Eg)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4. 944607 0.0005
Test critical values: 1% level -3.711457
5% level -2.881038
10% level -2 629906
*MackKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LY,2)
Method: Least Squares
Date: 122219 Time: 0756
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
DiLY(-1)) -0.B67686 0175481 -4 844607 0.0000
C 0.045167 0.025117 1798272 0.0847
R-squared 0.504635 Mean dependentvar 0.013752
Adjusted R-squared 0453995 3S.D. dependentvar 0172493
S.E. of regression 0123908 Akaike info criterion -1.264758
Sum squared resid (0.368474 Schwarz criterion -1.167981
Log likelihood 18.44185 Hannan-Cuinn criter. -1.2368390
F-statistic 24 44914 Durbin-Watson stat 1.918650

Frob(F-statistic) 0.000043
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