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Abstract:

FDI is one of the most favored types of investment. It is a form of external
financing on which States depend, because it provides the resources needed to
carry out the investment programs targeted by their economic development plans.
The aim of this study is to know the effect of macroeconomic indicators on the
flow of foreign direct investment in Algeria during this period (1990-2016). To
this end, data were used for time series covering the study period.

The results of the study showed that the latter model is best when internal and
external indicators are linked to their impact on the flow of foreign direct
Investment. The causal test between these indicators and foreign direct investment
indicates that there are different relationships, which are unilateral and reciprocal
and there is no relationship.

Key words: Foreign direct investment, Joint Integration, Multiple Regression,
Granger Causality
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Date: 05/12/17 Time: 17:27

Sample (adjusted): 1992 2015

Included observations: 24 after adjustments
Trend assumption: Linear deterministic trend
Series: IND BP

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.440267 17.89287 15.49471 0.0214
At most 1 * 0.152310 3.965764 3.841466 0.0464

Trace test indicates 2 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.440267 14.26460 13.92711 0.0565
At most 1 * 0.152310 3.965764 3.841466 0.0464

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Null Hypothesis: Obs  F-Statistic Prob.
DBP does not Granger Cause DIND 21 4.23631 0.0229
DIND does not Granger Cause DBP 1.42990 0.2833

Eviews9 wb, s tolazs) ) slas] o : pbezal!
BP of ol ,$ BP & 55 sl s IND s (6 €on e 5 o Bhine a8 jlax VI M (e O )

Ol Al aeo i) Juis OF e ¥ al e dredd A1 jlam) il Y ey S IND (3 g (sl) oo
of Kol LS ,(0.05 o o ST gag 0.28 4o 2ol ol Jsd Jlax=) OY) BP (3 5 IND
@ Jazad) sald a BP 0wl &3y , %5 tigine st ke IND (3 53 BP Jus 0f 255 s

Al bl ae gl b sy IND (3 35,

95



Al Yl S e SN slad) Ol phge oSl S Jadll

bl eV jlainal o A s Ot pige Y dmild Aulys: Sl Cllaal)
s gl ol e S asbas¥l obagll 5 8 gl bl s I3 ey

P S by Al 3gadl 00 adey b pinaS” AU oY)

IND,= f(GE, MPF, INF, TCHO).................. ZJ:M\(S—Z)(J)
ol ez

Y A2 sl e AL g LY ol a5 IND
(g3l sedl wVars s 1 :GE

Y AR U e a3 e of 206 2 2 :MIPF
Al ©Y¥es 2 J2E :TCHO

sl oVows s 28 INF

T A 33y AN Z3sedl 2l Sy

IND,= ag+0; GEi+0 INF 03 MPF+ 0, TCHO 4,

2ol E

i) Sl e 5l R a6 s oW sy talg

godl Joo B 580 (3 ) Bed e Y] ol 0l e LN g Y LI 3 el A
1o solasy)

Jhar B 350 @ ) Bed e QY o) U e L oY) jlema V) (3l B o
. %lo M\

G o R ke Y el U e sl el 3 ) Al con
Clo Qe JB) ) e el 1L 5 g

Al Joos s S350 3 il B s ULl o) W) e sl &Sm Sleze ¥ (3 il A 0
%1

Sl pad o Wl utig

96



Al Yl S e SN slad) Ol phge oSl

@stﬂ\ Jradl!

K2 e el ol au ) 356 o S slasil e saadl L) 23l e gk e

-

N

IND = -0.05+1.02GE-0.03INF-0.44MPF+0.09TCHO

SE

0.05)

F=6.42

0.41,

SSR=0.52

0.24y

DW=1.99

0.18y (0.16)

R>-0.55

\

)

By gl e lslazed (Il slas] e 0 kel

:Gs,us LaladNI AN e

D

gentil C.%}Q.J\

Miag ,obas¥l gadl a3 b BMa Lasp AL 2oV jlemaVI OF LS5 230l O o

@ Il V) B g Bly By gad) Jdas 2o 5 3] gl o B3LaBY Liladys a3l

AL gVl V) e s b 836 Wlad) 2l $ISy ,1.020 L) o) U1 e 5L

g e laiza) ©o Bk BMAL eadly Bl 2l Ll aslasy g bl o aln Ve

sl 4 bl g8y

idlaxyYi YA e

Folrs aiy Lo Ly ol pdly alinnd) olpadd Gp @gde byl BN 59y ) w3ged) s iy

R 0.55 Lol

Q5005 BV (S5mnn o 1T by ol L s T3 Ol mod Bgins 2o dle S o

L0 Bjlekly 01 ($3LaBYl sadl dakns cliel hgns b Lema Oldall OF 6l Hy LY as il Jod

,3.3}‘&» Olf 49 ,Ho=(1,] =0 sl 'WJO.S‘ d.aé) Lﬁf 7tta=2-08 o j‘f\ tea= 245 o

3.3}.«&& O3 4w ,H0=0,3 =0 W 2\.”0]&.“ u'ate) L"Q'T 7tta=2-08 o ]\5\ tca=2-4oj

Fi=2.84 0 50il) % 5 (yiann dis Jgddl o iad o 1S gunst| Fm 6,42 203 Lyals i Ll

AneZ Aoy 1y Bgine Slolae O (F Hy 2l 20,80 Ly Hi 20,40 2b) ales

ol Bkl g (e3laBV) sl o IS OF (a8 (B) s Wil Yy BsladV anhld) Jo s
Olpza L8 Al Juaey asecadl) Juan OF VI, 85LaYlg &sla¥l &l n OVside Oljpends Olpize L&

97

By bl 4y (1



Al Yl S e SN slad) Ol phge oSl S Jadll

Q§4 Wle dday adeg apladN) axUl s Ly iogde Wllaly Aflax=Y) 4Ll o Oloss e -yt
callly Wad) Jonng ezl S i) ppiddl o IST Ol n A, Jgede b 350 of Jsal
:‘“L_sla LS il ilST g Bk L] dslan i plilly j(ssine 8 &Y

/ IND = 0.88GE-0.44MPF \ :(4)(’5) C;’}‘“"j‘
SE (0.35) 0.15

SSR-055 DW-=1.89 R*-0.52

N /

(D)) ol e bzl Il slas] e 1 gkl

rddlaxYlg dalady YUl e
o AR e el @ jaid) B oSl (glall GLEYI OF sl sl IV e LS
P o aeldl Blsel) 2l 0,15 1) 0.18 (1o =iy o5l gaidd 2l 0.35 1) 0.41
A1 LN 55 s m sl el (glall LY
Al o8 Lo 5 caprdl SLLEL or Sy Miag alasVl dell e Jscke & il IS e 0
B Bl e 1S WMy 9 (o3LaBY) sod) pe B3 b B IND gy e 2302V
s o S30.52 10.55 n jail o sl g3saill B)lin Jaigl R tpuodl Jalea Of a0
R7-0.520 ,ad; Jse b)) s 0F e Joy @l 5 ot bk el UT1is Cims ol
(MPF) 4 (GE)iyesd) olpaclly IND ¢y
QLIS ol ol "t s el at Ly
Gz ) Jod ) 538y pki Lo lag (905 s AN (szen o T 25 Prob C; =0.0201 -
(agne Y5 13 La dadall) 2ld)
Tz ) Jod ) (5389 pki Lo Mag (905 s AN (Ggrenn o BT 29 Prob C, -0.0091 -
(agne Y5 13 La dadall) dhd)
058G OF Jleml j2by pikiy Lo liag R2 sl Jalas o 5T 29 DW= 1.89 a0 06 6Ly
sty I 1

il Flog o 2358 o)l (S p3sel] Jlam Yy (sabam¥l ekl SNt o

Oyl 4y (1

98



Al Yl S e SN slad) Ol phge oSl S Jadll

riladl i) jleziatl 85 oGS daladl Ol pddell T g At dulyd 1 EJ Cllaall
Sl ) Bl Slpaze v U ple m3sf sl g Red) Bl Jolin ALl Vs
3L il dapy (ALY oY lezeYl ol e LT iy alitas i 1S aalasy)|
056 O ol o e Vly JadV1 Ly il (3 503l 23le aylie (St (3sad) 1AA SliamYly
Aldl Y1 jlasatly LIS BsladY) b gell Ol pise B! Blyd 19V ¢
vy i e e IS0 ) oW1 (B B 3538 5oy Bpak ] Al Ll pisny
:‘1{;\51\ Joddl (3 e 9 LS (B dygime Lo by Lgade o il 3939 A0S

il (Granger) gt sl :(14-2)03) Jgund!

B ! Jleyt FCiita> Sl )

i ¥ 0.08 5 64 INF <ot § IND
e N

s Y 0.96 0.14 IND o ¥ INF

e Y 0.71 0.53 BP < ¥ IND
Zu_:b-f

- 0.02 4.04 IND s ¥ BP

i Y 0.10 234 TCHO s ¥ IND
Uslas

i Y 000 33.59 IND s ¥ TCHO
slae

o 0.00 14.41 IND s ¥ MPF

Y 0.19 1.77 GE < ¥ IND
REVIN

Y 0.99 0.03 IND <oy ¥ GE

T0 3 sl e sbazel el shae] 0 jtaaal)

-(10) 3 gl ) et (1)

99




Al Yl S e SN slad) Ol phge oSl S Jadll

O A e B gy N 0l (14-2) (3, Jeadl 3 o)l il D e
e sl Lade e el i on il Lo LAl oY1l ly 2SO ALl ol sl ool
ezl Jiae of ox Mg, (Hoy aoniad) o)) s asllly 5 0 B adlasY) clS 156 =Y
T Aoy Vsl JlaY) B U ) L eVl V) S B ek Y (3L gl
A AL g LW s ey sgb QL) S U ) e Slegll) Ol aze W, Sl
B Lagiy B juans 1lby oS ol dmsy ¥ S W) 220l o8 am e Y1 21 U
Szl 35 Fed Ol Lagh Wlad) 2oy ULyl JB1 U ] s 2l G310 paze W, 01T
BN yin 1dy Ko o) gy S i Bes ) g s Ms LY S U ) sl )
Al e Login
Aol ¥ jletmatl e IS st o pagadl STl S g 4

Baaz S Asbas¥l olagall disd) oledl ST Jes] g pld) 23l i
P QS 23 sal) ) IS
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Dependent Variable: IND
Method: Least Squares
Date: 05/14/17 Time: 13:55
Sample: 1990 2015
Included observations: 26
Variable Coefficient Std. Error t-Statistic Prob.
C -0.037839 0.041131 -0.919957 0.3686
BP 0.891294 0.200224 4.451477 0.0002
GE 0.680412 0.311603 2.183588 0.0411
INF 0.144298 0.182382 0.791187 0.4381
MPF -0.446390 0.135211 -3.301419 0.0036
TCHO -0.154169 0.132417 -1.164267 0.2580
R-squared 0.774172 Mean dependent var 0.077335
Adjusted R-squared 0.717715 S.D. dependent var 0.216444
S.E. of regression 0.114997 Akaike info criterion -1.288639
Sum squared resid 0.264488 Schwarz criterion -0.998309
Log likelihood 22.75231 Hannan-Quinn criter. -1.205034
F-statistic 13.71262 Durbin-Watson stat 1.838507
Prob(F-statistic) 0.000007
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2015-1990 8 uald oty Ol aas

ANEE IND BP GE
1990 0.022000 0.032000 -0.022000
1991 0.000600 0.055000 -0.003000
1992 0.002100 0.013000 0.020000
1993 0.000000 0.038000 -0.025000
1994 0.000000 -0.102900 0.003000
1995 0.035000 -0.088000 0.039000
1996 0.005800 -0.045000 0.038000
1997 0.005400 0.035000 0.012000
1998 0.012600 -0.037000 0.050000
1999 0.006000 -0.038000 0.320000
2000 0.008000 0.069000 0.038000
2001 0.021700 0.058000 0.019000
2002 0.018700 0.032000 0.052000
2003 0.096000 0.054000 0.068000
2004 0.010300 0.066400 0.052000
2005 0.010500 0.085000 0.047000
2006 0.066000 0.089000 0.053000
2007 0.088000 0.190000 0.048000
2008 0.085000 0.198000 0.024000
2009 0.123000 0.024000 0.021000
2010 0.015000 0.058000 0.021000
2011 0.066000 0.061000 0.028000
2012 0.113000 0.048000 0.033000
2013 0.810000 0. 620000 0.028000
2014 0.710000 0.027540 0.023000
2015 -0.320000 -0.159837 0.008000




GDP INF TCHO MPF
62.05 0.178000 0.244000 0.031900
45.72 0.259000 0.211000 0.043000
48.00 0.317000 0.230000 0.007500
49.95 0.205000 0.231500 -0.059100
42.54 0.290000 0.248000 -0.018600
41.76 0.298000 0.281000 -0.079100
46.94 0.187000 0.280000 0.031900
48.18 0.057000 0.280000 0.029300
48.19 0.050000 0.295000 -0.035700
48.64 0.028000 0.330000 -0.003400
54.79 0.003000 0.298000 -0.012800
54.74 0.042000 0.273000 0.016100
56.76 0.014000 0.257000 0.026000
67.86 0.026000 0.237000 -0.031200
85.33 0.036000 0.177000 -0.046600
103.20 0.016000 0.153000 -0.044700
117.03 0.025000 0.123000 -0.071700
134.98 0.045000 0.110000 -0.123800
171.00 0.044000 0.113000 -0.116400
137.21 0.057000 0.102000 -0.093500
161.21 0.039000 0.100000 -0.115600
200.01 0.045000 0.100000 -0.163200
209.05 0.089000 0.970000 -0.075000
209.72 0.032600 0.980000 -0.004000
213.98 0.029200 0.106000 -0.073000
164.78 0.047800 0.113000 -0.162000
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VAR Lag Order Selection Criteria
Endogenous variables: IND BP
Exogenous variables: C

Date: 05/12/17 Time: 19:56
Sample: 1990 2015

Included observations: 22

Lag LogL LR FPE AIC sc HQ
0 19.43804 NA 0.000702 -1.585276 -1.486091 -1.561911
1 27.82305 14.48321 0.000473 -1.983914 -1.686357 -1.913818
2 36.26231 13.04249 0.000320 -2.387483 -1.891554*  -2.270657
3 37.16957 1.237172 0.000437 -2.106325 -1.412025 -1.942768
4 45.60304 9.966832* 0.000309*  -2.509368*  -1.616697 -2.299081*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion
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Null Hypothesis: BP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on AIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.754418 0.0052
Test critical values: 1% level -4.440739
5% level -3.632896
10% level -3.254671
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)
Method: Least Squares
Date: 05/12/17 Time: 20:11
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) -3.155473 0.663693 -4.754418 0.0002
D(BP(-1)) 1.672339 0.563182 2.969449 0.0090
D(BP(-2)) 0.762099 0.478897 1.591363 0.1311
D(BP(-3)) 0.883720 0.440773 2.004929 0.0622
C -0.288115 0.079881 -3.606798 0.0024
@TREND("1990") 0.032044 0.007093 4.517801 0.0004
R-squared 0.763266 Mean dependent var -0.008993
Adjusted R-squared 0.689287 S.D. dependent var 0.195199
S.E. of regression 0.108807 Akaike info criterion -1.371482
Sum squared resid 0.189423 Schwarz criterion -1.073925
Log likelihood 21.08631 Hannan-Quinn criter. -1.301387




Null Hypothesis: BP has a unit root
Exogenous: Constant

Lag Length: 4 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.280447 0.9125
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)
Method: Least Squares
Date: 05/12/17 Time: 20:13
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) -0.142294 0.507382 -0.280447 0.7830
D(BP(-1)) -0.749533 0.509788 -1.470282 0.1621
D(BP(-2)) -1.117851 0.534866 -2.089966 0.0541
D(BP(-3)) -0.385130 0.537159 -0.716975 0.4844
D(BP(-4)) -1.334489 0.501188 -2.662651 0.0177
C 0.040455 0.036956 1.094676 0.2909
R-squared 0.655776 Mean dependent var -0.002711
Adjusted R-squared 0.541035 S.D. dependent var 0.197728
S.E. of regression 0.133955 Akaike info criterion -0.947676
Sum squared resid 0.269157 Schwarz criterion -0.649241
Log likelihood 15.95059 Hannan-Quinn criter. -0.882907

F-statistic5.715256
Prob(F-statistic)0.003800

Durbin-Watson stat2.167230




Null Hypothesis: BP has a unit root

Exogenous: None

Lag Length: 4 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.411856 0.7931
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)
Method: Least Squares
Date: 05/12/17 Time: 20:14
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) 0.173077 0.420238 0.411856 0.6859
D(BP(-1)) -1.005713 0.455696 -2.206981 0.0423
D(BP(-2)) -1.324636 0.503489 -2.630912 0.0182
D(BP(-3)) -0.522807 0.525454 -0.994962 0.3346
D(BP(-4)) -1.434013 0.495918 -2.891633 0.0106
R-squared 0.628277 Mean dependent var -0.002711
Adjusted R-squared 0.535346 S.D. dependent var 0.197728
S.E. of regression 0.134782 Akaike info criterion -0.966057
Sum squared resid 0.290660 Schwarz criterion -0.717361
Log likelihood 15.14359 Hannan-Quinn criter. -0.912083
Durbin-Watson stat 2.130642
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Null Hypothesis: D(BP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.332058 0.0017
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP,2)
Method: Least Squares
Date: 05/12/17 Time: 20:16
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BP(-1)) -5.206044 0.976367 -5.332058 0.0001
D(BP(-1),2) 3.282688 0.867238 3.785221 0.0018
D(BP(-2),2) 1.940104 0.716761 2.706765 0.0162
D(BP(-3),2) 1.428429 0.453386 3.150581 0.0066
C -0.021437 0.080540 -0.266170 0.7937
@TREND("1990") 0.003925 0.005240 0.749101 0.4654
R-squared 0.872206 Mean dependent var -0.002213
Adjusted R-squared 0.829609 S.D. dependent var 0.319443
S.E. of regression 0.131861 Akaike info criterion -0.979173
Sum squared resid 0.260812 Schwarz criterion -0.680738
Log likelihood 16.28132 Hannan-Quinn criter. -0.914405
F-statistic 20.47535 Durbin-Watson stat 2.204774

Prob(F-statistic) 0.000003




Null Hypothesis: D(BP) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.444759 0.0003
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP,2)
Method: Least Squares
Date: 05/12/17 Time: 20:17
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BP(-1)) -4,975566 0.913827 -5.444759 0.0001
D(BP(-1),2) 3.095278 0.818902 3.779792 0.0016
D(BP(-2),2) 1.851500 0.697172 2.655729 0.0173
D(BP(-3),2) 1.391649 0.444495 3.130850 0.0064
C 0.034570 0.029532 1.170598 0.2589
R-squared 0.867426 Mean dependent var -0.002213
Adjusted R-squared 0.834282 S.D. dependent var 0.319443
S.E. of regression 0.130041 Akaike info criterion -1.037684
Sum squared resid 0.270569 Schwarz criterion -0.788988
Log likelihood 15.89568 Hannan-Quinn criter. -0.983711
F-statistic 26.17174 Durbin-Watson stat 2.190132

Prob(F-statistic) 0.000001




Null Hypothesis: D(BP) has a unit root

Exogenous: None

Lag Length: 3 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.262261 0.0000

Test critical values:

1% level
5% level
10% level

-2.679735
-1.958088
-1.607830

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(BP,2)

Method: Least Squares

Date: 05/12/17 Time: 20:21
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BP(-1)) -4.772499 0.906929  -5.262261 0.0001
D(BP(-1),2) 2.934607 0.816062 3.596057 0.0022
D(BP(-2),2) 1.782022 0.702166 2.537894 0.0212
D(BP(-3),2) 1.357395 0.448336 3.027631 0.0076
R-squared 0.856071 Mean dependent var -0.002213
Adjusted R-squared 0.830672 S.D. dependent var 0.319443
S.E. of regression 0.131449 Akaike info criterion -1.050749
Sum squared resid 0.293741 Schwarz criterion -0.851792
Log likelihood 15.03286 Hannan-Quinn criter. -1.007570
Durbin-Watson stat 2.084678
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Null Hypothesis: IND has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.571942 0.9989
Test critical values: 1% level -3.788030

5% level -3.012363

10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND)
Method: Least Squares
Date: 05/12/17 Time: 20:27
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
IND(-1) 1.758202 1.118491 1.571942 0.1368
D(IND(-1)) -2.008710  1.231327 -1.631338  0.1236
D(IND(-2)) -3.057517  1.173878 -2.604629 0.0199
D(IND(-3)) -4.562872  1.139213 -4.005283 0.0011
D(IND(-4)) -2.131428  1.170500 -1.820955 0.0886
C 0.006123 0.045330 0.135080 0.8943
R-squared 0.825475 Mean dependent var -0.015238
Adjusted R-squared 0.767301 S.D. dependent var 0.281870
S.E. of regression 0.135971 Akaike info criterion -0.917790
Sum squared resid 0.277323 Schwarz criterion -0.619355
Log likelihood 15.63680 Hannan-Quinn criter. -0.853022
F-statistic 14.18956 Durbin-Watson stat 2.450185

Prob(F-statistic) 0.000031




Null Hypothesis: IND has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.175653 0.8908
Test critical values: 1% level -4.440739
5% level -3.632896
10% level -3.254671
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND)
Method: Least Squares
Date: 05/12/17 Time: 20:25
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IND(-1) -1.933320 1.644465 -1.175653 0.2569
D(IND(-1)) 1.741922 1.561765 1.115355 0.2812
D(IND(-2)) 0.441131 1.620966 0.272141 0.7890
D(IND(-3)) -1.840656 1.122033 -1.640464 0.1204
C -0.140582 0.091052 -1.543973 0.1421
@TREND("1990") 0.018208 0.009251 1.968188 0.0666
R-squared 0.824263 Mean dependent var -0.014545
Adjusted R-squared 0.769345 S.D. dependent var 0.275096
S.E. of regression 0.132119 Akaike info criterion -0.983222
Sum squared resid 0.279288 Schwarz criterion -0.685665
Log likelihood 16.81545 Hannan-Quinn criter. -0.913127
F-statistic 15.00903 Durbin-Watson stat 2.239508
Prob(F-statistic) 0.000015




Null Hypothesis: IND has a unit root

Exogenous: None

Lag Length: 4 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.416245 0.9942
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND)
Method: Least Squares
Date: 05/12/17 Time: 20:27
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IND(-1) 1.864289 0.771564 2.416245 0.0280
D(IND(-1)) -2.116476 0.908684 -2.329165 0.0333
D(IND(-2)) -3.163180 0.847999 -3.730168 0.0018
D(IND(-3)) -4.629778 0.993929 -4.658055 0.0003
D(IND(-4)) -2.171012 1.097906  -1.977412 0.0655
R-squared 0.825263 Mean dependent var -0.015238
Adjusted R-squared 0.781579 S.D. dependent var 0.281870
S.E. of regression 0.131734 Akaike info criterion -1.011813
Sum squared resid 0.277660 Schwarz criterion -0.763117
Log likelihood 15.62403 Hannan-Quinn criter. -0.957839
Durbin-Watson stat 2.459420
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Null Hypothesis: D(IND) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.363842 0.0130
Test critical values: 1% level -4.498307
5% level -3.658446
10% level -3.268973
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND,?2)
Method: Least Squares
Date: 05/12/17 Time: 20:27
Sample (adjusted): 1996 2015
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(IND(-1)) -12.50700 2.866051 -4.363842 0.0008
D(IND(-1),2) 11.04126 2.737624 4.033153 0.0014
D(IND(-2),2) 9.333533 2.620832 3.561286 0.0035
D(IND(-3),2) 5.162177 2.047983 2.520615 0.0256
D(IND(-4),2) 2.133327 1.093007 1.951796 0.0728
C -0.145079 0.087350 -1.660900 0.1206
@TREND("1990") 0.015827 0.005986 2.643904 0.0202
R-squared 0.900421 Mean dependent var -0.053250
Adjusted R-squared 0.854461 S.D. dependent var 0.321598
S.E. of regression 0.122688 Akaike info criterion -1.089121,
Sum squared resid 0.195682 Schwarz criterion -0.740614
Log likelihood 17.89121 Hannan-Quinn criter. -1.021089
F-statistic 19.59150 Durbin-Watson stat 2.191369

Prob(F-statistic) 0.000008




Null Hypothesis: D(IND) has a unit root

Exogenous: None

Lag Length: 2 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.503946 0.0000
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND,2)
Method: Least Squares
Date: 05/12/17 Time: 20:29
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(IND(-1)) -4,906191 0.754341 -6.503946 0.0000
D(IND(-1),2) 4.018544 0.759753 5.289275 0.0000
D(IND(-2),2) 2.804185 0.763817 3.671277 0.0016
R-squared 0.800015 Mean dependent var -0.046723
Adjusted R-squared 0.778964 S.D. dependent var 0.306672
S.E. of regression 0.144180 Akaike info criterion -0.909384
Sum squared resid 0.394970 Schwarz criterion -0.760605
Log likelihood 13.00322 Hannan-Quinn criter. -0.874336

Durbin-Watson stat

2.212875




Null Hypothesis: D(IND) has a unit root

Exogenous: Constant

Lag Length: 2 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.769129 0.0000
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND,2)
Method: Least Squares
Date: 05/12/17 Time: 20:28
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(IND(-1)) -5.067075 0.748557 -6.769129 0.0000
D(IND(-1),2) 4.116898 0.747801 5.505341 0.0000
D(IND(-2),2) 2.831043 0.748451 3.782534 0.0014
C 0.042869 0.031933 1.342498 0.1961
R-squared 0.818216 Mean dependent var -0.046723
Adjusted R-squared 0.787919 S.D. dependent var 0.306672
S.E. of regression 0.141229 Akaike info criterion -0.913901
Sum squared resid 0.359022 Schwarz criterion -0.715530
Log likelihood 14.05291 Hannan-Quinn criter. -0.867171
F-statistic 27.00629 Durbin-Watson stat 2.327689
Prob(F-statistic) 0.000001
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Dependent Variable: IND
Method: Least Squares
Date: 05/13/17 Time: 12:12
Sample: 1990 2015
Included observations: 26

Variable Coefficient Std. Error t-Statistic Prob.
C 0.019713 0.033344 0.591191 0.5599
BP 1.083896 0.227682 4.760580 0.0001
R-squared 0.485675 Mean dependent var 0.077335
Adjusted R-squared 0.464245 S.D. dependent var 0.216444
S.E. of regression 0.158426 Akaike info criterion -0.773249
Sum squared resid 0.602375 Schwarz criterion -0.676472
Log likelihood 12.05223 Hannan-Quinn criter. -0.745380
F-statistic 22.66312 Durbin-Watson stat 1.907907

Prob(F-statistic) 0.000076
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Null Hypothesis: E has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.632768 0.0057
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E)
Method: Least Squares
Date: 05/13/17 Time: 12:15
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
E(-1) -1.036629 0.223760 -4.632768 0.0001
C -0.054594 0.068812 -0.793381 0.4360
@TREND("1990") 0.004318 0.004700 0.918715 0.3682
R-squared 0.496083 Mean dependent var -0.005363
Adjusted R-squared 0.450272 S.D. dependent var 0.218761
S.E. of regression 0.162198 Akaike info criterion -0.687836
Sum squared resid 0.578777 Schwarz criterion -0.541571
Log likelihood 11.59795 Hannan-Quinn criter. -0.647269
F-statistic 10.82898 Durbin-Watson stat 1.926889

Prob(F-statistic) 0.000532




Null Hypothesis: E has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.577775 0.0013
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E)
Method: Least Squares
Date: 05/13/17 Time: 12:16
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
E(-1) -0.977088 0.213442 -4.577775 0.0001
C 0.001143 0.032361 0.035331 0.9721
R-squared 0.476750 Mean dependent var -0.005363
Adjusted R-squared 0.454000 S.D. dependent var 0.218761
S.E. of regression 0.161647 Akaike info criterion -0.730189
Sum squared resid 0.600982 Schwarz criterion -0.632679
Log likelihood 11.12736 Hannan-Quinn criter. -0.703144
F-statistic 20.95603 Durbin-Watson stat 1.944030

Prob(F-statistic) 0.000133




Null Hypothesis: E has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.679036 0.0000
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E)
Method: Least Squares
Date: 05/13/17 Time: 12:17
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
E(-1) -0.976757 0.208752 -4.679036 0.0001
R-squared 0.476721 Mean dependent var -0.005363
Adjusted R-squared 0.476721 S.D. dependent var 0.218761
S.E. of regression 0.158248 Akaike info criterion -0.810134
Sum squared resid 0.601015 Schwarz criterion -0.761379
Log likelihood 11.12668 Hannan-Quinn criter. -0.796612

Durbin-Watson stat 1.944440




IND o BP &Y Unil) osual g idgal i gilis 1(7)ad) alall

Dependent Variable: DIND
Method: Least Squares

Date: 05/12/17 Time: 20:32
Sample (adjusted): 1991 2015

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.001676 0.028455 -0.058904 0.9536

DBP 0.634580 0.161035 3.940636 0.0007

E(-1) -1.071458 0.190586 -5.621897 0.0000
R-squared 0.720761 Mean dependent var -0.013680
Adjusted R-squared 0.695376 S.D. dependent var 0.257365
S.E. of regression 0.142047 Akaike info criterion -0.953155
Sum squared resid 0.443900 Schwarz criterion -0.806890
Log likelihood 14.91444 Hannan-Quinn criter. -0.912587
F-statistic 28.39285 Durbin-Watson stat 1.820734

Prob(F-statistic) 0.000001
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Dependent Variable: IND
Method: Least Squares
Date: 05/14/17 Time: 13:22
Sample: 1990 2015
Included observations: 26
Variable Coefficient Std. Error t-Statistic Prob.
C -0.051088 0.056487 -0.904417 0.3760
GE 1.022039 0.415844 2.457748 0.0228
INF -0.036482 0.244825 -0.149012 0.8830
MPF -0.447802 0.186178 -2.405232 0.0255
TCHO 0.090480 0.165885 0.545435 0.5912
R-squared 0.550426 Mean dependent var 0.077335
Adjusted R-squared 0.464793 S.D. dependent var 0.216444
S.E. of regression 0.158345 Akaike info criterion -0.677034
Sum squared resid 0.526539 Schwarz criterion -0.435093
Log likelihood 13.80144 Hannan-Quinn criter. -0.607364
F-statistic 6.427726 Durbin-Watson stat 1.990472
Prob(F-statistic) 0.001533
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Dependent Variable: IND
Method: Least Squares

Date: 05/14/17 Time: 13:34

Sample: 1990 2015

Included observations: 26

Variable Coefficient Std. Error t-Statistic Prob.

GE 0.889762 0.357329 2.490037 0.0201

MPF -0.447248 0.157587 -2.838112 0.0091
R-squared 0.523058 Mean dependent var 0.077335
Adjusted R-squared 0.503185 S.D. dependent var 0.216444
S.E. of regression 0.152560 Akaike info criterion -0.848708
Sum squared resid 0.558593 Schwarz criterion -0.751931
Log likelihood 13.03320 Hannan-Quinn criter. -0.820840
Durbin-Watson stat 1.890800
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Pairwise Granger Causality Tests
Date: 05/14/17 Time: 13:37
Sample: 1990 2015

Lags: 4

Null Hypothesis: Obs  F-Statistic Prob.
INF does not Granger Cause IND 22 0.14339 0.9628
IND does not Granger Cause INF 2.64955 0.0813
BP does not Granger Cause IND 22 4.04116 0.0241
IND does not Granger Cause BP 0.53479 0.7127
TCHO does not Granger Cause IND 22 33.5933 1.E-06
IND does not Granger Cause TCHO 2.34653 0.1089
MPF does not Granger Cause IND 22 14.4195 0.0001
IND does not Granger Cause MPF 3.18497 0.0497
GE does not Granger Cause IND 22 0.03500 0.9973

IND does not Granger Cause GE 1.77249 0.1945
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