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Abstract:

This study aims to analyze the impact of financial development on economic
growth in Algeria during the period (1990-2024). The research problem focused
on identifying the nature of the relationship between financial development and
economic growth. To achieve the objectives of the study, an econometric approach
was adopted using the ARDL model. The results revealed the existence of
significant relationship between financial development and economic growth in
the long run. The findings also showed that money supply has a positive effect on
economic growth, while credit granted to the private sector, investment rate, trade
openness, and inflation rate recorded negative effects on economic growth during
the study period. These results reflect the limited effectiveness of the financial
sector in directing resources toward productive economic activities, which
highlights the need to strengthen financial reforms and improve the efficiency of
the financial system in order to support investment and achieve sustainable
economic growth in Algeria.

Keywords: Financial development, Economic growth, Algeria, ARDL model.
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GDP
Level

Intercept

Mull Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 043080 00036
Test crtical values: 1% level -3.639407
2% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: GDPF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=8)
t-Statistic Prokb.*
Augmented Dickey-Fuller test statistic -3.987710 0.0188
Test cntical values: 1% level -4 252879
5% level -3.5458490
10% level -3.207094
*MacKinnon (1996} one-sided p-values.
M2
Level
Intercept
Mull Hypothesis: M2 has a unit root
Exogenous: Constant
Lag Length: 0 {(Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.983998 0.7478
Test crtical values: 1% lewel -3.639407
5% level -2.951125
10% level -2.614300

*MackKinnon (1996) one-sided p-values.
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Trend and intercept

Mull Hypothesis: M2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=8)

t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -3.885017 0.0238
Test crtical values: 1% level -1 252879
5% level -3.548490
10% level -3.207094
“MackKinnon (1996) one-sided p-values.
Ist difference
Intercept
Mull Hypothesis: D{MZ2) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=28)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.1364089 0.0000
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: D{MZ2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxlag=8)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -1.555553 0.00351
Test critical values: 1% level 4 273277
5% level -3.557759
10% level -3.212361

*MacKinnon (1336) one-sided p-values.
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DCPS
Level
Intercept
Mull Hypothesis: DCPS has a unit root

Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag==8)

t-Statistic Prob *
Augmented Dickey-Fuller test statistic -1.805761 0.0004
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: DCPS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag==8)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -5.149719 0.0001
Test critical values: 1% level -4 252879
5% level -3.548490
10% level -3.207094
“Mackinnon (1996) one-sided p-values.
GFCF
Level
Intercept
Mull Hypothesis: GFCF has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag==8)
t-Statistic Prob *
Augmented Dickey-Fuller test statistic -1.307725 0.6146
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300

*MacKinnon (1996) one-sided p-values.
Trend and intercept
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Mull Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.520674 0.3168
Test critical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Ist difference
Intercept
Mull Hypothesis: D{GFCF) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag==8)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -1 638360 0.0007
Test crtical values: 1% level -3.646342
5% level -2.954021
10% level -2 615817
“MackKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: D(GFCF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic A 711527 0.0034
Test critical values: 1% level -4 273277
5% level -3.5257739
10% level -3.212381

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

Intercept

Mull Hypothesis: OF has a unit root
Exogenous: Constant
Lag Length: 5 {Automatic - based on SIC, maxlag==8)

t-Statistic Prob *
Augmented Dickey-Fuller test statistic -1.673789 0.4335
Test critical values: 1% level -3.679322
5% level -2 967767
10% level -2 622989
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: OF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 {Automatic - based on SIC, maxlag==8)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -0.756912 0.9594
Test critical values: 1% level A4 273277
5% level -3.557759
10% level -3.212361
“Mackinnon (1996) one-sided p-values.
Ist difference
Intercept
Mull Hypothesis: D{OF) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.142809 0.0000
Test cntical values: 1% level -3.653730
5% level -2.957110
10% level -2 617434

*MacKinnon (1396) one-sided p-values.
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Trend and intercept

Mull Hypothesis: D{OP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5.713295 0.0000
Test critical values: 1% level - 273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
INF
Level
Intercept
Mull Hypothesis: INF has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on 5IC, maxlag=48)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.715171 0.4148
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxlag=8)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -2.183576 0.4826
Test crtical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642

*Mackinnon (1996) one-sided p-values.
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Ist difference
Intercept

Mull Hypothesis: D{INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -5.728837 0.0000
Test crtical values: 1% level -3.646342
5% level -2.954021
10% level -2 615817
*MackKinnon (1936) one-sided p-values.
trend and intercept
Mull Hypothesis: D{INF) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.728837 0.0000
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817

*MackKinnon (1996) one-sided p-values.
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GDP
Level
Intercept

Mull Hypothesis: GOP has a unit root
Exogenous: Constant

323 gl ,3al Phillips-Perron JLid) il :(2) Galal)

Bandwidth: 2 (Mewey-West automatic) using Bartlett kemel

Ad|. t-Stat Prob.*

Phillips-Perron test statistic

-1.011500 0.0039

Test crtical values: 1% level
5% level
10% level

-3.639407
-2.951125
-2.614300

*MacKinnon (1236) one-sided p-values.

Trend and intercept

Mull Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 2 (Newey-West automatic) using Bartlett kermnel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.961759 0.0200

Test critical values: 1% level
5% level
10% level

-4.252879
-3.548490
-3.207094

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

M2
Level

Intercept

Mull Hypothesis: M2 has a unit root
Exogenous: Constant

Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel

Adi. t-Stat Prob.*

Phillips-Perron test statistic -1.010472 0.7384
Test critical values: 1% level -3.639407
2% level -2.951125
10% level -2 614300

*Mackinnon (1996) one-sided p-values.
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Trend and intercept

Mull Hypothesis: M2 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 9 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 4. 174983 0.0121
Test critical values: 1% level -4 252879
5% level -3.548490
10% level -3.207094
*MacKinnon (1996) one-sided p-values.
Ist difference
Intercept
Mull Hypothesis: D{(MZ2) has a unit root
Exogenous: Constant
Bandwidth: 9 (Mewey-West automatic) using Bartlett kernel
Adj. t-5tat Prob.*
Phillips-Perron test statistic -6.967586 0.0000
Test crtical values: 1% level -3.646342
5% level -2.954021
10% level -2 615817
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: D{M2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 9 (Mewey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.763280 0.0000
Test critical values: 1% level -4 262735
5% level -3.252973
10% level -3.209642

“MackKinnon (1996) one-sided p-values.
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DCPS
Level
Intercept

Mull Hypothesis: DCPS has a unit root
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartlett kemel

Ad). t-Stat Prob.*

Phillips-Perron test statistic -1 450818 0.0012
Test critical values: 1% level -3.639407

5% level -2.951125

10% level -2 614300

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

Trend and intercept

Mull Hypothesis: DCPS has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Ad). t-Stat Prob.*

Phillips-Perron test statistic -9.788840 0.0000
Test cntical values: 19 level -4 252879

5% level -3.548490

10% level -3.207094

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

Intercept

Mull Hypothesis: GFCF has a unit root
Exogenous: Constant
Bandwidth: 3 (Mewey-West automatic) using Bartlett kemel

Ad). t-Stat Prob.*

Phillips-Perron test statistic -1.333399 0.6025
Test crtical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300

*MacKinnon (1996) one-sided p-values.
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Trend and intercept

Mull Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 2 (Mewey-West automatic) using Bartlett kemel

Ad). t-Stat Prob.*
Phillips-Perron test statistic -2.145106 0.5034
Test cntical values: 1% level -4, 252879
5% level -3.548490
10% level -3.207094
*MackKinnon (1936) one-sided p-values.
Ist difference
Intercept
Mull Hypothesis: D{GFCF) has a unit root
Exogenous: Constant
Bandwidth: 7 (Mewey-West automatic) using Bartlett kernel
Ad). t-Stat Prob.*
Phillips-Perron test statistic -1.530935 0.0010
Test crtical values: 1% level -3.646342
5% level -2.954021
10% level -2 615817
*MacKinnon (1996) one-sided p-values.
Trend and intercept
Mull Hypothesis: D{GFCF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 7 (Mewey-\WWest automatic) using Bartlett kemel
Ad). t-Stat Prob.*
Phillips-Perron test statistic -1.429478 0.0067
Test crtical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642

*MacKinnon (1936) one-sided p-values.
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opP
Level
Intercept

Mull Hypothesis: OF has a unit root

Exogenous: Constant
Bandwidth: 3 (Mewey-West automatic) using Bartlett kemel

Ad). t-Stat Prob.*

Phillips-Perron test statistic -1.151459 0.6836
Test critical values: 1% level -3.639407

5% level -2.951125

10% level -2 614300

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

Trend and intercept

Mull Hypothesis: OF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 7 (Newey-West automatic) using Bartlett kemnel

Ad). t-Stat Prob.*

Phillips-Perron test statistic -1.303344 0.8701
Test cntical values: 1% level -4.252879

5% level -3.548490

10% level -3.207094

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

1st difference

Intercept
Mull Hypothesis: D{OF) has a unit root

Exogenous: Constant
Bandwidth: 9 (Mewey-West automatic) using Bartlett kemel

Adj. t-Stat Prob.*

Phillips-Perran test statistic -5.956780 0.0000
Test cntical values: 1% level -3.646342

5% level -2.954021

10% level -2 615817

*MacKinnon (1396) one-sided p-values.
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Trend and intercept

Mull Hypothesis: D{OP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 32 (Newey-West automatic) using Bartlett kernel

Adj. t-5tat Prob.*

Phillips-Perron test statistic -10.88129 0.0000
Test critical values: 1% level 4. 262735

5% level -3.552973

10% level -3.209642

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

INF
Level
Intercept

Mull Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.754840 0.3957
Test crtical values: 19 level -3.639407

5% level -2.951125

10% level -2.614300

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

Trend and intercept

Mull Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Ad). t-Stat Prob.”

Phillips-Perron test statistic -1.963044 0.5939
Test cntical values: 1% level -4 2528713
3% lewvel -3.548490
10% level -3.207094

*MackKinnon {(1996) one-sided p-values.
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1st difference

Intercept

Mull Hypothesis: D{INF) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-VWest automatic) using Bartlett kemel

Adj. t-5tat Prob.*
Phillips-Perron test statistic -5.789024 0.0000
Test crtical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
Trend and intercept
Mull Hypothesis: D{INF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Mewey-West automatic) using Bartlett kemel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.180261 0.0001
Test critical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642

“MacKinnon (1996) one-sided p-values.
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Akaike Information Criteria (top 20 models)
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Model45: ARDL(3, 3, 3,1,0, 3)

Model2093:ARDL(1,3,3,1,0,3)

Model2077:ARDL(1,3,3,2,0,3)

Model41: ARDL(3, 3,3,1,1,3)
Model29: ARDL(3, 3, 3, 2, 0, 3)
Model1069:ARDL(2,3,3,1,0,3)
Model2061:ARDL(1, 3,3, 3,0, 3)
Model2089:ARDL(1,3,3,1,1,3)
Model13: ARDL(3, 3, 3, 3, 0, 3)
Model1053:ARDL(2,3,3,2,0,3)
Model2073:ARDL(1,3,3,2,1,3)
Model25: ARDL(3,3,3,2,1,3)
Model37: ARDL(3, 3, 3, 1, 2, 3)
Model53: ARDL(3, 3, 3,0, 2, 3)
Model2057:ARDL(1,3,3,3,1,3)
Model1065:ARDL(2,3,3,1,1,3)
Model49: ARDL(3, 3, 3,0, 3, 3)
Model2085:ARDL(1,3,3,1,2,3)
Model1037:ARDL(2, 3, 3, 3,0, 3)
Model2069:ARDL(1, 3,3, 2,2, 3)
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 10} 1)
Asymptotic:
n=1000
F-statistic 5.115418 10% 2.08 3
k 3 3% 2.39 3.38
2.3% 2.7 3.73
1% 3.06 4.13
Finite Sample:
Actual Sample Size 32 n=35
10% 2.3 3.417
5% 2.804 4.013
1% 3.9 5.419
Finite Sample:
n=30
10% 2407 3.917
5% 291 4.193
1% 4.134 5.761

ARDL 3 sail Ja¥) 6 ypad sl sl cilalaall ui il 1(5) (galall

ARDL Long Run Form and Bounds Test
DependentVariable: D{GDF)

Selected Model: ARDL(Z, 3, 3,1, 0, 3)
Case 2: Restricted Constantand Mo Trend
Sample: 19902024

Included observations: 32

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Frob.
C 13.63953 5 236996 2 604457 0.0218
GOP{-1)* -0.893608 0254693 -32.508565 0.0039
M2(-1) 0223442 0.117065 1.908702 0.0786
DCPS(-1) -0.816291 0234797 -2 476585 0.0041
GFCF-1) -0.039265 0.092653 -0.423783 06787
p** -0.189288 0.049539 -3.821007 0.0021
IMF{-1) -0.115120 0107422 -1.071656 0.3034
D{GDP{-1)) -0.133931 0235354 -0.568063 0.57480
D{GDP-2)) -0.188181 0135428 -1.388528 0.1880
D{M2) -0.311880 0.105079 -2 968056 0.0109
Di{M2(-1)) -0.010534 0.068366 -0.154086 0.8799
DiM2(-2)) -0.161731 0.068362 -2 265817 0.0342
D(DCPS) -0.203501 0278153 -1.091128 0.2950
DIDCPS(-1)) 0223688 0.045942 4 368917 0.0003
D(DCPS(-2)) 0312120 0.068447 4 560014 0.0005
D(GFCF) 0187470 0142783 1.312969 02119
D{IMF) 0171783 0102778 1671392 0.1185
D{IMF-1)) -0.016566 0.102081 -0.162286 08736
D{IMF(-2)) 0297977 0.077205 3.859542 0.0020

* p-value incompatible with +-Bounds distribution.
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ARDL Error Correction Regression
DependentVariable: D(GDRF)
Selected Model: ARDL(3, 3,3,1, 0, 3)

Case 2 Restricted Constantand Mo Trend

Sample: 19902024
Included observations: 32

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Frob.
D{GDP(-1)) -0.133831 0107427 -1.246716 0.2345
D{GDP(-2)) -0.188181 0.083918 -2.242433 0.0430

DiMz2) -0.311880 0.062451 -4 884020 0.0002

DiM2{-1)) -0.010534 0.041596 -0.253256 0.8040
DiM2{-2)) -0.161731 0.049934 -3.238872 0.0065

D(DCPS) -0.303501 0170261 -1.782558 0.0920
D(DCPS{-1)) 0223688 0.035831 6.242888 0.0000
DIDCPS(-2)) 0312120 0.049280 6.333640 0.0000

D(GFCF) 0187470 0.081188 2.309090 0.0380

D{IMNF) 0171783 0.066660 2577019 0.0230

D{IMF(-1)) -0.016566 0.0595949 -0.276568 07865
D{IMF(-2)) 0297977 0.0552495 5.388869 0.0001
CointEqi-1)* -0.883608 0.098070 -9.111914 0.0000

R-squared 0.829665 Mean dependentvar 0.059375
Adjusted R-squared 0885243 5.D. dependentvar 2707917
S E. of regression 0917329 Akaike infocriterion 2 856502
Sumsqguared resid 1598836 Schwarz criterion 3.5518957
Loglikelihood -34 30403 Hannan-Ciinn criter. 3153873
Durbin-Watson stat 2502432

* p-value incompatible with t-Bounds distribution.

Ramsey RESET Test
Equation: UMTITLED

Omitted Variables: Powers of fittedvalues from 2 to 3
Specification: GDP GDP{-1) GDP(-2) GDP(-3) M2 M2{-1) M2(-2) M2{-3}

DCPSDCPS(-1) DCPS(-2)DCPS(-3) GFCF GFCF(-1) OF INF IMF(-1)

IMF(-2) INF(-3) C

Yalue df Frobability
F-statistic 2219815 211 0.1549
Likelihood ratio 10.84936 2 0.0044
F-test summary:

Mean
Sum of 54q. df Sqguares

Test S5R 4 597416 2 2298708
Restricted S55R 1598836 13 1.229874
Unrestricted SSR 11.39094 11 1.035540
LR test summary:

Yalue
Restricted LogL -34.30403
LUnrestricted LogL -28.87935
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    t      𝜙 ^ 1 ∗ =       𝜙 ^ 1 − 1      𝜎 ^      𝜙 ^ 1


    H 0


  t


  t


    𝜀  t


   |   𝜙 1 | < 1


   [ 4 ]   ∆   y  t = 𝜌   y  t − 1 −   ∑  j = 2  p    𝜙  j ∆   y  t − j + 1 +   


   [ 5 ]   ∆   y  t = 𝜌   y  t − 1 −   ∑  j = 2  p    𝜙  j ∆   y  t − j + 1 + c +   𝜀  t


   [ 5 ]   ∆   y  t = 𝜌   y  t − 1 −   ∑  j = 2  p    𝜙  j ∆   y  t − j + 1 + c +   𝜀  t


   [ 6 ]   ∆   y  t = 𝜌   y  t − 1 −   ∑  j = 2  p    𝜙  j ∆   y  t − j + 1 + c + b t +   𝜀  t


   ( p )


  A I C  ( p ) = Ln  (       )


    S C R  p


  S C  ( p ) = Ln  (     S C R  p  n ) +   p   Ln   n  n


      𝜎 ^ 2 =  1  n   ∑  t = 1  n    e  t 2


     


    s  t 2 =  1  n   ∑  t = 1  n    e  t 2 + 2   ∑  i = 1  l   ( 1 −   i  l + 1 )  1  n   ∑  t = i + 1  n    e  t   e  t − i


  l


  n


  l ≈ 4    (   n 100 )   2 9


    t      𝜙 ^ 1 ∗ =  k ×    (     𝜙 ^ 1 − 1 )      𝜎 ^      𝜙 ^ 1 +   n  ( k − 1 )     𝜎 ^      𝜙 ^ 1   k


  k =       𝜎 ^ 2    s  t 2


    e  t 2


    ∆   k  t = c   


    𝜀  t


  𝛾


  G D P = f  (   M 2  t ,   D C P S  t ,   G F C F  t ,   O P  t ,   I N F  t   )                                ( 2 )


    ∆ G D P  t =   a 0 +   ∑  i = 1  p − 1    a  1 i     ∆ G D P  t − i +   ∑  i = 0    q 1 − 1    a  2 i     ∆ M 2  t − i +   ∑  i = 0    q 2 − 1    a  3 i   ∆   D C P S  t − i +   ∑  i = 0    q 3 − 1    a  4 i     ∆ G F C F  t − i +   ∑  i = 0    q 4 − 1    a  4 i     ∆ O P  t − i +   ∑  i = 0    q 5 − 1    a  5 i     ∆ I N F  t − i +   b 1     G D P  t − 1 +   b 2     M 2  t − 1 +   b 3     D C P S  t − 1 +   b 4     G F C F  t − 1 +   b 5     O P  t − 1 + +   b 6     I N F  t − 1 +   𝜀  t                                   ( 3 )
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    b 2


    b 3


    b 4


    b 5


    b 6


    ∆ G D P  t
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  ∆ D C P S


  ∆ G F C F


  ∆ O P


  ∆ I N F

