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Abstract Keywords

This study aims to try to measure the economic relationship between of FDI
inflows and economic growth in Algeria for the period (1988-2018), using
cointegration and the causality of Granger, The results of the study concluded that
there is a convergence between the variables in the long term and also an effect
between them according to the error correction model as well as a one-way causality

foreign direct
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gross domestic

out of the total FDI inflows and GDP, where the interpretation rate was somewhat coi%igdgactti;on'
weak, Due to the Algerian economy’s link to the Hydrocarbons sector which is subject g '

. A . . . AP Causality of
to fluctuations of prices in the oil market worldwide prices, As a result Algeria is still Granger

in need of further reforms that would attract the largest possible amount of foreign

direct investment by working first to create an investment encouraging environment.
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I. INTRODUCTION:

Algerian governments have sought to implement a series of reforms since the early 1990s,
amend investment legislation, and provide many guarantees and privileges to foreign investors in
order to develop their investment climate, thereby motivating foreign investors to export their direct
investments to them, especially in other non-hydrocarbon sectors.

And are well known Foreign direct investment the important in the economic growth process,
Fdi can increase the host country’s export capacity, causing the country to increase its foreign
exchange earnings, It can also encourage the creation of new jobs, enhance technologies transfer and
boost economic growth (Belloumi, 2014, p. 274).

In this context, we will study an the Algeria, with regard the economic relationship between the
Foreign direct investment inflows (FDI) and economic growth, Hence the following problem can be
posed:

What is the link foreign direct investment inflows with economic growth in the Algeria
During the period 1988-2018?

- The hypothesis of the study:
- There is a long-term equilibrium relationship between the foreign direct investment inflows and
economic growth in Algeria.
- There is a positive effect of foreign direct investment inflows on economic growth in Algeria.
- The relationship between foreign direct investment inflows and economic growth mutual
(relationship Dual Trend) in a Short-term And long.

- Study methodology:

Given the nature of the topic and in order to achieve the objectives of this research and take note
of its various aspects, we will rely on the analytical descriptive approach to studying the
performance and evolution of the variables of the study through previous studies and theoretical
aspects. The study will also follow the standard approach by using modern standard and statistical
methods to determine the nature of the relationship between the two variables.

This paper is organized as follows, The first section Theoretical framework and Previous studies
of the on the link between FDI and economic growth, Thereafter, the second section highlights the
of Method and Procédures Followed in the study, Section 3 describes Study Results (analysis and
discussion) The Econometric Study of The relationship between foreign direct investment inflows
and economic growth in Algeria During the Period (1988-2018), Finally section 4 presents the
conclusion of our study.

Il. THEORETICAL FRAMEWORK AND PREVIOUS STUDIES:

1. EDI Promotes Growth: Strong Evidences:
All the countries in the world are continuously striving for rapid economic growth and as a
result they are inviting more and more investments by allowing foreign investors to invest in their
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land, There are several factors that help or hinder the economic growth of a country, and the factors,
that are often identified as stimulants (UNCTAD, 1994, p. 88) ,for a country’s growth are: (1) Large
amounts of investment capital, (2) Advanced Technologies, (3) Highly skilled labor, (4) Well-
developed transportation and communication infrastructure, (5) Stable and supportive political and
social institutions, (6) Low tax rates, and (7) Favorable regulatory environment, Differences in the
growth rates of the countries are explained by the differences in the endowments or levels of these
factors (Dondeti & Mohanty, 2007, p. 2).

FDI has long been recognized as a major source of technology and know-how to developing
countries, Indeed, it is the ability of FDI to transfer not only production know- how but also
managerial skills that distinguishes it from all other forms of investment, including portfolio capital
and aid, While foreign portfolio investment may, in some cases, contribute to the capital formation
in a developing country, often, the capital flows via this route are limited, and above all, they do not
provide the advanced technologies needed to compete in the world markets, FDI can accelerate
growth in the ways of generating employment in the host countries, fulfilling saving gap and huge
investment demand and sharing knowledge and management skills through backward and forward
linkage in the host countries (Frenkel, Katja, & Georg, 2004, p. 300), Moreover, the very presence
of foreign owned firms in the economy, with their superior endowments of technology, may compel
locally owned firms to invest in learning if only to keep abreast of the competition, In turn,
increased competition from locally owned firms through their investments in innovation may
compel foreign firms to bring in superior quality technology and know-how, FDI generates
productivity spillovers for the host economy (Blomstrom & Kokko, 2002, p. 247), One idea is that
multinational enterprises possess superior production technology and management techniques, some
of which are captured by local firms when multinationals locate in a particular economy, In sum,
imported skills enhance the marginal productivity of the capital stock in the host countries and
thereby promote growth (Wang & Blomstrom, 1992, p. 155).

Though, FDI is seen as a vital factor in inducing growth rate, however, it will only lead to
growth if its inflows are properly managed (Henri, 2009, p. 8), The degree up to which FDI can be
exploited for economic development depends on conduciveness of economic climate, In the absence
of such a climate FDI may be counterproductive, it may thwart rather than promote growth.

2. Previous studies:

There are several studies tried to explain The relationship between foreign direct investment
inflows and economic growth, recall the most recent:

the study of Baharumshah and Thanoon (2006) used a dynamic panel model to examine the link
between FDI and growth in East Asian economies, They demonstrated that FDI positively
contributes in the process of growth in studied countries, In other words, this study has argued that
countries that are successful in attracting FDI can grow faster than those that deter FDI, Based on a
number of determinants of the linkage between FDI and economic growth (such as human capital,
learning by doing, exports, macroeconomic stability, level of financial development, public
investment and other determinants) (Baharumshah & Thanoon, 2006, pp. 70-83);
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the study of Bhandari et al (2007) illustrate that an increase in the stock of domestic capital and
inflow of foreign direct investment are main factors that positively affect economic growth in East
European countries (Bhandari, Dhakal, Pradhan, & Upadhyaya, 2007, pp. 1-9);

Besides, Won et al (2008) focused their analysis on the case of Asian newly industrializing
economies, Using the panel vector autoregressive models, results show that the openness of the
economy, measured by exports and FDI inflows, is the most common economic factor attributed to
the rapid growth of the Asian newly industrializing economies (Won, Frank, & Doo Yong, 2008, pp.
11-86);

Agrawal and Khan (2011) investigated the impact of FDI on economic growth in five Asian
countries (China, Japan, India, South Korea, and Indonesia) over the period 1993-2009, This study
confirms that FDI promotes economic growth and further provides an estimate that one dollar of
FDI adds about 7 dollars to the GDP of each of the five countries (Agrawal & Khan, 2011, pp. 257-
264);

Moreover, Adeniyi and al (2012) examines the causal link between FDI and economic growth
with financial development in some small open developing economies, Using a trivariate framework
which applies Granger causality tests in a vector error correction (VEC) over the period 1970-2005,
results suggest that the extent of financial sophistication matters for the benefits of foreign direct
investment on economic growth in studied economies (Adeniyi, Omisakin, Egwaikhide, & Oyinlola,
2012, pp. 105-127).

1. METHOD AND PROCEDURES:

In our study of relationship between foreign direct investment inflows and economic growth in
Algeria, the study period was selected from 1988 to 2018, For study variables data taken from the
World Bank's approved data base (World Bank data, 2019).

After preparing the data obtained from the World Bank, we use the regression analysis of time
series data, based on the common integration methodology and the error correction model and the
Granger causation, using Eviews 10, to obtain the results that we will comment on later:

- Study variables Stability chains.

- remove the instability of the time series.
- Test co-Integration.

- error correction models (VECM).

- Causality test.

IV.STUDY RESULTS (ANALYSIS AND DISCUSSION):

1. Study variables Stability chains:

If you settle the time series values fluctuated around the middle of my constant, and variation
independent of time (Guy, 1991, p. 282), to test the time series quantitative tests we use the stability
shown in the tests Dickey- Fuller Extended(ADF) (Abdel-Qader & Abdel-Qader, 2004, p. 657),
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clarify recipe stability or instability of time series, and this is by selecting a specific direction
Determinist or Random direction Stochastique If we assume the time series model version of the
form AR (1): So for Three cases (Geneidy, 2006, p. 121):

|¢| <1 : SeriesY, stable, her current weight Views greater than the last Views.

|¢| =1 : SeriesY, Unstable, The current views have the same views last weight.

|¢| >1 : Series Y, Unstable, Views and current have less weight Views past.
Formulation of hypothesis testing shall be as follows:
Null hypothesis: H, :¢ =1 if it was ‘TC‘ < ‘Tt‘ , the time series is unstable.

Alternative hypothesis: H, :¢ =1 if it was ‘Tc‘ - ‘Tt‘ , The decision is the stability of the time series.
The three extended Dickey-Fuller test models are (Régis, 2005, p. 231):

p

AY, =AYy = DAY |+ e 04
j=1
p

AY, =2Y = D gAY | +CH My, 05
j=1
p

AY, =AY = D @AY +bt+CH frnnnn, 06
j=1

Where he represents © Delay period and determine the minimum value criteria: Akaike (AC),
Hannan-Quinn (HQ), Schwarz (SC).

- First variable LGDP: The degree of delay by less than the value of the trade-offcriteria
Compatibility p=0 The results of the tests accept the null hypothesis: H,:¢=1 Time chain

LGDRP is It contains the root of the unit if it is not stable, a kind DS with derivative.
- Second variable LFDI: The degree of delay by less than the value of the trade-off criteria

Compatibility p =0 The results of the tests accept the null hypothesis: H, :¢ =1 Time chain LFDI
is It contains the root of the unit if it is not stable, a kind DS Without derivative.

Show us the test results (ADF) Shown in Appendix (1) Acceptance of the hypothesis: H,:¢ =1

Which provides for the existence of the root of unity in the time series, ie that all time series (LGDP:«
LFDI) is unstable at the moral level 5%.

2. remove the instability of the time series:

Reached the results of the previous test to the instability of the time series, and the best practical
way to remove the instability is to carry out the differences first class or second class according to
the results of statistical tests, and the new form of time series D(Y,) Where: D(Y,) =Y, -Y, , And re-

perform previous statistical tests.

- First variable DLGDP: Lost time series watch one after the application of the differences of the
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first class to become 30 watch, and follow the chain statement Shown in Appendix (2) note that it
takes a form parallel to the axis intervals, indicating the absence of the problem of the general trend,

The results Shown in Appendix (3) of the tests was rejected null hypothesis: H, :¢ =1 And accept

the alternative hypothesis: H, : ¢ #1<Time chain DLGDP is stable.

- Second variable DLFDI: Lost time series watch one after the application of the differences of the
first class to become 30 watch, and follow the chain statement Shown in Appendix (2) note that it
takes a form parallel to the axis intervals, indicating the absence of the problem of the general trend,
The results Shown in Appendix (3) of the tests was rejected null hypothesis: H, :¢ =1 And accept

the alternative hypothesis: H, :¢ #1 <Time chain DLFDI is stable.

Showed us the results of the root of the unit tests (ADF) Shown in Appendix (3) Applied to the
differences from the first class time series under study, rejected the null hypothesis and accept the
alternative hypothesis which provides for the stability of variables.

As the variables under study is stable at the same level, it means the possibility of integrated
joint integration in the long term, and to make sure this joint conduct, including integration tests.

3. Test co-Integration:

On The light of the results of previous tests stability, show that all variables are integrated in the
same class as any non-static in their original level, but still in the first difference, so it will converge
in the long term this is called co- integration theory on the time series are not static analysis to
generate a linear combination is characterized by stillness in the long term.

3.1. co-integration testing: We use the method of Angel -Granger (EG) it relies on two series two
time which passes two steps: estimating model and long-term stability of residual study.

A. Estimate the long-term model:

LGDP , =10.96 + 0.08 LFDI , + ¢,
LFDI , = —42 .22 + 4.15 LGDP | + u,

The long-term model was estimated based on the results of the tests Shown in Appendix 4.

B. Stability residuum:
During the test results and Shown in Appendix 5 we note Both models remainders (g, , 1, ) as stable

in the original level 1(0)then there is a co- integration between variables.

3.2. error correction models (VECM):

Trending variables economic co-integration characterized in the long term towards stability or
the so-called status of balance, because of some changes in variables deviate temporarily put on
track, and this model uses the error correction in order to reconcile long and behaviors of short-term
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economic relations.

Form crosses Error correction path for amendment allows the introduction of the resulting changes
in the short term in the long-term relationship (Abdel-Jalil, 2012, p. 164)< We use a method Engle -
Granger (EG) it relies on two series points in time.

A. Model Gross domestic crude:

DLGDP, =0.035-0.075x &,_y, +0.049x DLGDP,, ) + 0.002x DLFDI,,,
(1.18) (-1.20)  (-0.23) (0.23)
n=29 R? =7.29% F. =0.67 (.):t — student

The model and the rest of the values were estimated based on the results of the tests Shown in

Appendix (6)
e statistical analysis:
v The ability of investment Short-term Not moral Because: t, =ty - =247t ., =023

v Not a significant parameter of constant Because: t,,, =ty * =247 > |t ., =1.19

v The value of the correction coefficient « =-0.075 It is a negative signal in line with economic
theory, which shows a causal in the long term change in Total FDI inflows toward Change Gross
Domestic Production GDP that is Explains in the long-term variable.

v’ The patch is (13 33-_ 1 j 13years and 4 Months: Once 13years and 4 Month.
0.075

v’ The value of Fisher F,, = Fyp =3.37>F,, =0.67 indicate Non Moral model as a whole, as

well as on non a causal in the short term of total FDI inflows about GDP.
v' The parameter of interpretation of the model about 7.29% It is weak because the GDP Several
other indicators affected by oil revenues and such as government spending... .

B. Model Total FDI inflows:

DLFDI, =0.074—0.454x 1., +0.274x DLFDI ,, +1.456 x DLGDP,,
(013) (-255)  (1.35) (0.36)
n=29 R? =20.81% F. =219 () :t — student

The model and the rest of the values were estimated based on the results of the tests Shown in

Appendix (6).

e statistical analysis:
v’ The parameter of GDP Short-term not have a statistically significant because:

tupie =tos - =247 > [ty =0.36|while  parameter ~Limit Constant Morale Because:
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tupe =too - = 247> [t oy = 0.13

v’ The value of the correction coefficient a =—-0.454 It is a negative signal in line with economic
theory, which shows a causal in the long term change in Gross Domestic Production GDP
Toward Change in Total FDI inflows that is Explains in the long-term variable.

v' The patch is (2_20 - 1] 2 years and 2.4 Months: Once 2 years and 2.4 Month.
0.454

table calcul

v’ The value of Fisher F,,=F,5% =337>F,., =219 indicate Non Moral model as a whole, as well

as on non a causal in the short term of total GDP about Total FDI inflows.
v" The percentage of interpretation of the model to the extent acceptable about 20.81%.

> Model diagnosis:

- test the problem of self-link errors:

Table (01): Results Test problem of self-link errors

- Model free from the problem of
link errors because self:
Prob. Chi - Square(2) =0.0631 > 0.05

Breusch-Godfrey Senal Correlation L Test

F-statisfic 2701106 Pro Fi223) 0.0879 _
Ons*R-5quared 7.520832  Prod. Chi-Square(2) 0.0631 Tyt

Source: Prepared by researchers using Eviews10.

- Test problem of instability of variation:

Table (02): Results Test problem of instability of variation

- The sample does not complain of
the problem of instability of variation
F-statistic 1.368819 Prob.F(919) 0268 | because:

0bs*R-squared 1140705 Prob. Chi-Square(d) 02488 | Prob.Chi-Square(3)=0.2488> 0.05
Scaled explained 35 3548235 Prob. Chi-Square(9) 0.0000 H,: 0% = ng i

Heteroskedasticity Test White

Source: Prepared by researchers using Eviews10.

856




JBAES: Vol (07), Issue (02), 2021, P : 849-862

- test The normal distribution of residues:

Figure (01): Results test The normal distribution of residues:

E——— - The model realized the premise of
Sample 1990 2018 R R
* Obsenvations 29 the lack of the arithmetic mean of the
Meosn 0137155 residuals because:
I'~1.sx.|mum 5.409825- _
; S per 3 7eser £ =-3.06e-17~0
Skewness -0.695283 . - -
e Kuriosis  9.371140 - Variables that are not included in
o P e LS L the model are not included in the

interpretation of Dependent variable.
Source: Prepared by researchers using Eviews10.

- Model stability test:

Figure (01): Results Model stability test:

T L

ST

Source: Prepared by researchers using Eviews10.

Since the graphical representation in CUSUM Test is within the critical limits at the 0.05 level,
we accept the stability of the pattern and say that The model has stable capabilities over time
according to the results of the CUSUM test of the curve falling within the confidence domain.

4. Causality test:

Table (03): Causality test Results:

Pairwise Granger Causality Tests
Drate: 02/11/20 Time: 10:51
Sample: 1988 2018

Lags: 2

Mull Hypothesis: Obs F-Statistic Prob.
GDP does not Granger Cause FDI 28 0.81405 0.4549
FDIl does not Granger Cause GDP T.78126 0.0025

Source: Prepared by researchers using Eviews10.

Through the results of the above table, we have:
- the first case: Prob=0.4549 > 0.05 So we accepte Hy and reject H; And on that: GDP does not
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cause FDI.
- The second case: Prob=0.0025 < 0.05 So we accepte H; And on that: FDI does cause GDP.

V. CONCLUSION:

In this applied study< The relationship between foreign direct investment inflows and
economic growth in Algeria« the results of the estimate showed:

v" We found all the variables are unstable chains in the original form, And stable in the first
differences;

v According to the co-integration testing we reached the possibility of convergence between
the variables studying In the long term;

v Through the model of error correction we have acquired the existence of the effect the long
term between GDP and total FDI inflows;

v' as well as a one-way causality out of the total FDI inflows toward GDP, where the
interpretation rate was somewhat weak;

v He knew GDP rise marked during the study period due to developmental programs applied
by the government Algerian and with This economy is linked to the Algerian hydrocarbon
sector, it is vulnerable to fluctuations in the prevailing oil prices Globalism.
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VI1I. Appendices:

Appendice (01): results of Model Estimate (06) To test the ADF for time
series(LGDP and LFDI)

Series | Model 06 | Statistic ‘Tc‘ Statistic ‘Tt‘ the décision
LGDP ¢ =1 1.95 1.10 - Acceptance of hypothesis: H,
c#0 the chain is unstable.
b=20
LFDI ¢ =1 L) 1.03 -Acceptance of hypothesis: H,
c=0 the chain is unstable.
b=0
Mull Hypothesis: LFDI has a unit root Mull Hypothesis: LGDP has a unit root
Exogenous: Mone Exogenous: Mone
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
t-Statistic Frob.* -Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.037958 0.2628 Augmented Dickey-Fuller test statistic 1.103540 0.92560
Test critical values: 1% level -2.644302 Test critical values: 1% level -2.644302
5% level -1.952473 5% level -1.952473
10% level -1.610211 10% level -1.610211
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LFDI) Dependent Variable: D(LGDP)
Method: Least Squares Method: Least Squares
Date: 02/11/20 Time: 00:50 Date: 02/11/20 Time: 00:34
Sample (adjusted): 1989 2018 Sample (adjusted): 1989 2018
Included observations: 30 after adjustments Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient ~ Std. Error  t-Statistic Prob.
LFDI(-1) -0.086865 0.083688  -1.037958 0.3079 LGDR(-1) 0.002681 0.002430 1103540 0.2789
R-squared 0.033096 Mean dependentvar 0.159231 R-squared -0.002331  Mean dependent var 0.031357
Adjusted R-squared 0.033096 S.D. dependentvar 3.047425 Adjusted R-squared -0.002331  S.D. dependentvar 0151322
S.E. of regression 2.996571  Akaike info criterion 5.065580 SE. of regression 0151499 Akaike info criterion -0.803716
Sum squared resid 260.4038  Schwarz criterion 5.112286 Sum squared resid 0.665602  Schwarz criterion -0.857010
Log likelihood -74.98370 Hannan-Quinn criter. 5.080522 Log likelihood 14.55575  Hannan-Quinn criter. -0.888775
Durbin-Watson stat 1.840283 Durbin-Watson stat 1.952596

Source: Prepared by researchers using Eviews10.
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Appendice (02): Statement of the new chains D(Y})

DLGDP DLFDI
-3 15
2 10 |
.14 //\/\/\ (\/\ 5
v/\ o\ A o
-1 \/ -5
-2 10 |
"3‘\HH\““\““\““\““\“'5‘\HH\‘H‘\HH\HH\HH\H
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015

Source: Prepared by researchers using Eviews10.
Appendice (03): results of Model Estimate (06) To test the ADF for time
series(DLGDP and DLFDI)
Series | Model 06 | Statistic |7 | | Statistic |z | the décision
LGDP ¢ =1 1.95 4.95 - Rejecting the null
c=#0 hypothesis H, and accepting
b=20 the alternative hypothesisH,
as the chain is stable.
1.95 5.12 - Rejecting the null
hypothesis H, and accepting
the alternative hypothesisH,
as the chain is stable.
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MNull Hypothesis: DLFDI has a unit root Null Hypothesis: DLGDP has a unitroot
Exogenous: None Exogenous: None
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
t-Statistic Prob.* t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -5.122251 0.0000 Augmented Dickey-Fuller test statistic -4.959318 0.0000
Test critical values 1% level -2.647120 Test critical values: 1% level -2.647120
5% level -1.952910 5% level -1.952810
10% level -1.610011 10% level -1.610011
*MackKinnon (1996) one-sided p-values *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLFDI) Dependent Variable: D(DLGDP)
Method: Least Squares Method: Least Squares
Date: 02/11/20 Time: 01:26 Date: 02/171/20 Time: 01:10
Sample (adjusted). 1990 2018 Sample (adjusted). 1990 2018
Included observations: 29 after adjustments Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Wariable Coeflicient Std. Error -Statistic Prob.
DLFDH{-1) -0.967609 0.188903 -5.122251 0.0000 DLGDP(-1) -0.8930967 0200424 -4.959318 0.0000
R-sguared 0.483748 Mean dependent var 0.011206 R-squared 0.466813 Mean dependentvar -0.007747
Adjusted R-squared 0.483748 S.D dependentwvar 4.320184 Adjusted R-squared 0.466913 S.D. dependentvar 0.215028
S.E ofregression 3.104082 Akaike info criterion 5137187 S.E. ofregression 0.156998 Akaike info criterion -0.831293
Sum squared resid 2697891 Schwarz criterion 5184335 Sum squared resid 0.690155 Schwarz criterion -0.784144
Log likelihood -73.48921 Hannan-Quinn criter 5151953 Log likelihood 13.05374 Hannan-Quinn criter. -0.816526
Durbin-Watson stat 1.993888 Durbin-Watson stat 1.847641

Source: Prepared by researchers using Eviews10.

Appendice (04): results Estimate the long-term model
model LFDI model LGDP
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Dependent Variable: LFDI Dependent Variable: LGDP
Method: Least Squares Method: Least Squares
Dale 02108720 Time 2113 A Date: 0208/20 Time: 20:40
Sample (adjusted). 1983 2018 Appendice (05): Stabissmgie (agusted) 1385 2018
T e e Included obsemvations: 31 after adjustments
residuum model LFDI
Mull Hypothesis: E2 has a unitroot . MNull Hypothesis: E1 has a unit ro;t B B N B 7mb-
Exogenous: Mane = Exogenous: None £
Lag Length: 5 (Automatic - based on AIC, maxlag=7} Lag Length: & (Fixed)
t-Statistic Prob.* 2 t-Statistic Prob* 0012
. H Al Dickey-Fuller test statisti 2.066147 0.0297 UUUU
ugmente ickey-Fuller test statistic - = Augmented DickeyFulleriest stalistic —=- = =
Tostorticalvaluss 1% lovel Sesor20 Testencalvaes 16 evel 2ereze
5% level -1.955020 4 10% level -1.608175 4599
10% level -1.609070 ,
8 *MacKinnon (1996) one-sided p-values 9392
*Mackinnon (1996) one-sided p-values. ;2 04_55
\Q Augmented Dickey-Fuller Test Equation 4—?51
Augmented Dickey-Fuller Test Equation Dependent Variable: D(E1)
Dependent Variable: D(E) 5 Method: Least Squares 9988
Method Least Sauares B | Sample (sastedy 1997 2018 4985
g:::ploezl;‘ell;l:lﬁostezlgn‘leégi:gﬂz‘l8 Inc\uZEd DDISEWEUC.II’]S. 22 after adjustments
Included observations: 25 after adjustments = Variable Coefficient Std. Errar t-Statistic Prob =
Variable Coefficient Std. Error t-Statistic Prob rE‘Sl E1(-1) -0.216489 0.104779 -2.066147 0.0593
D{EA{-1})) 0.037452 0.190000 0197114 0.8468
E2(-1) -0.585034 0147093 -3977302 0.0008 DIE1(-2)} 0153875 0.194110 0.792722 0.4422
D(E2(-1)) 0.316885 0.153662 2052220 0.0521 D(E1(-3)) 0.436927 0.197268 2.214884 0.0452
D(E2(-2)) 0.537169 0.148914 3607249 0.0019 D(E1(-4)) 0.101544 0.164563 0.817051 0.5479
D(E2(-2)) -0.190288 0.120526 -1.578811 0.1209 D(E1{-5)) 0.047250 0.159951 0.295401 07724
D(E2(-4)) 0.093533 0123375 0738117 0.4577 D{ET(-6}) 0.269778 0.143297 1.882653 0.0823
D(E2(-5)) 0.355559 0.121293 2831402 0.0086 D{E1-TH 0.106610 0.128687 0.768709 0.4558
D(E1(-8)) -0.131349 0.135084 -0.972351 0.3486
R-squared 0698264 Mean dependentvar 0.390079 R-squared 0255095 M dependent 0046474
Adjusted R- d 0.618860 S.D.d dent 2549085 Mean dependent var
SE. of regrecsion. 1573718  Akaike info crierion sosoaze | AdusiedRsauared 0040310 SD dependentvar 0159033
Sum squared resid 47.05517 Schwarz criterion 4242852 Sum squared resid 0'342045 .SChWall criterion _0'051453
Log likelihood -43.37902 Hannan-Quinn criter. 4.031457 Log likelihood 1468573 Hannan-Quinn criter. -0.402650
Durbin-Watson stat 2.121446 Durbin-Watson stat 2.035585
Source: Prepared by researchers using Eviews10.
Appendice (06): error correction models(VECM)
model LFDI model LGDP
Dependent Variable: DLFDI Dependent Variable: DLGDP
WMethod: Least Squares Method: Least Squares
Date: 02111/20 Time: 02:18 Date: 0211/20 Time: 0215
Sample (adjusted): 1990 2018 Sample (adjusted); 1990 2018
Included observations: 29 after adjustments Included observations: 29 after adjustments
Variable Coeficient  Std Eror  t-Stafistic  Prob. Variable Coefficient  Std. Eror  t-Stafistic  Prob.
c 0074270 0568251 0130699  0.8971 C 0035805 0030253 1133518 02477
E2(-1) 0454402 0177691 2557257 0.0170 E1(-1) 0075732 0062960 -1.202861  0.2403
DLFDI-1) 0274210 0202198 1396145 01872 DLGDP(-1) 0049958 0200400 0238475 04135
DLGDP(-1) 1456497 3961162 0367604  (0.7162 DLFOIF1) 0002386 000101 0236210 08182
R-squared 0.208159  Mean dependentvar 0167278 R-squared 0.074694  Mean dependentvar 0.034442

Adjusted R-squared 0113138 5.D.dependentvar 3101042 Adjusted R-squared  -0.036343 S.D. dependentvar 0.153038
S.E. of regression 2920356  Akaike info criterion 5108730 S.E. of regression 0155794  Akaike info criterion 0.753124

Sum squared resid 2132119 Schwarz criterion 5.297323 Sum squared rasid 0.606793  Schwarz criterion -0.564531
Log likelihood -70.07658  Hannan-Quinn criter. 5167795 Log likelihood 1492030 Hannan-Quinncriter.  -0.694059
F-statistic 2190659  Durbin-Watson stat 2174212 F-stafistic 0.672696  Durbin-Watson stat 1864536
Prob(F-statistic) 0.114199 Prob(F-statistic) 0576839

Source: Prepared by researchers using Eviews10.
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