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4. knowledge-Based Economy
5. Auto-Regressive Distributed Lag (ARDL)
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1. Knowledge for Development
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1. Total Factor Productivity (TFP)
2. Romer
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3. know-how
4. know-who
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2. Information and Communication Technology ( ICT)
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1. Organization for Economic Co-operation and Development (OECD)
2. Committee on Science and Technology Policy (CSTP)
3. Godin
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VAR Lag Order Selection Criteria
Endogenous variables: LY LL LK LIM LEX LRD LUNIV LTEL LISITM
Exogenous variables: C
Date: 10/0916 Time: 11:28
Sample: 1354 1391
Included observations: 36
Lag LogL LR FPE AIC s5C HQ
0 138.3332 NA 5.80e-15 -7.240733 -6.844854 -7.102561
1 5557628 G01.5094 5.35e-23 -25.87571 -21.91681 -24 49398
2 7022789 138.3763* 3.57e-24* -29.51549*  -21.98378*  -26.89021*

*indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HCQ: Hannan-Quinn information criterion
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Dependent Variable: LY

Method: ARDL

Date: 101716 Time: 11:21

Sample (adjusted) 1356 1391

Included observations: 36 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamicregressors (2 lags, automatic): LL LK LISHTM LTEL LUNIWV LEX LIM
LRD

Fixed regressors: C

Mumber of models evalulated: 13122

Selected Model: ARDL(2, 1,0, 0,2, 0,2 2 1)

HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed
bandwidth = 4. 0000)

Variable Coefficient Std. Error t-Statistic Prob.*
LY(-1) 1.038994 0.095978 10.82537 0.0000
LY(-2) -0.668208 0.018876 -3.539967 0.0025
LL 0.139837 0.283544 0.493176 06282
LL{-1} -0.944181 0.352385 -2 679327 0.0158
LK 0.308257 0.108385 2.844004 0.0112
LISIM -0.085152 0.035403 -2.4058217 00272
LTEL -0.031662 0107745 -0 293863 07724
LTEL{-1} 0.035723 0.132055 0270518 0.7900
LTEL(-2) 0.426418 0.083247 BA122312 0.0004
LU 0.012682 0.040548 0.312766 0.7583
LEX 0.2534M1 0.026281 9 642251 0.0000
LEX(-1) -0.268208 0.039091 -6.861035 0.0000
LEX(-2) 0.199719 0.067081 24977285 0.0085
LM 0.0590489 0.029804 1.981257 0.0640
LIM(-1) -0.018282 0.029067 -0.628956 0.5377
LIM{-2) 0.136049 0.033721 4.034537 0.0009
LRD -0.056503 0017454  -3237202 0.0048

LRD{-1) -0.032337 0.021625 -1.495378 0.1531
i 1283721 4291299 2991451 0.0082
R-zquared 0.998552 Mean dependentwvar 13.96792
Adjusted R-squared 0.997018 S.D. dependentvar 0.336129
S.E. of regression 0.018355 Akaike info criterion -4 852571
Sum squared resid 0.005727 Schwarz criterion -4 016824
Lag likelihood 106.2463 Hannan-Quinn criter. -4 560873
F-statistic 651.12632 Durbin-Watson stat 2573971

Prob{F-statistic) 0.000000

*Mote: p~values and any subsequent tests do not account for model
selection,
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ARDL Bounds Test

Date: 09320/M16 Time: 23:49
Sample: 1356 1391
Included observations: 36

Mull Hypothesis: Mo long-run relationships exist

Test Statistic Value K
F-statistic 7.285065 g
Critical Value Bounds
Significance 10 Bound 11 Bound
10% 1.85 285
50 21 3.15
2 5% 233 3.42
1% 2.62 377
Test Equation:
Dependent Variable: D{LY)
Method: Least Squares
Date: 09/30M16 Time: 23:49
Sample: 1356 1391
Included observations: 36
Variable Coefficient Std. Error -Statistic Prob.
D{LY (1)) 0604931 0.193629 3124176 0.0062
D{LL}) 0.288389 0.458419 0.615665 0.54563
DI{LTEL} -0.066819 0122885 -0543757 05937
C{LTEL{-1}) -0.454313 0127252 -3570171 0.0024
Di{LEX} 0242097 0.032742 7.394003 0.0000
D{LEX{-1}) -0.158107 0.057633 -2743321 0.0139
DLy 0.057369 0.037943 1.511972 0.1489
DHLIRAC-1)) -0.134817 0.031648 -4259916 0.0005
C{LRD} -0.065355 0.020926 -3.123113 0.0062
i 13.29924 6129777 2169612 0.0445
LLi-1) -0.752637 0.438781 -1.715291 0.1045
LK(-1) 0238541 0.129557 1.841202 0.0831
LISITM{-1) -0.062891 0.028002 -1.654943 0.1163
LTEL(-1) 0382237 0.131999 2971512 0.0086
LUMINE-1) 0.030755 0.028055 0.808192 0.4301
LEX{-1}) 0151632 0.064130 2 364443 0.0302
LIM{-1) 0.188695 0.048216 3.913558 0.00M
LRD{-1) -0.091416 0.031844 -2 870791 0.0106
LY(-1) -0.650046 0150106 -4 330567 0.0005
R-squared 0970915 Mean dependentwvar 0.013475
Adjusted R-sqgu... 0940120 3.0D. dependentvar 0.084156
S.E. ofregression 0020593 Akaike info criterion -4 622449
Sum squaredre... 0007209 Schwarz critericn -2. 786703
Log likelihood 102.2041  Hannan-Quinn criter. -4 330751
F-statistic 31.52768 Durbin-Watson stat 2578155
Prob(F-statistic) 0.000000
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ARDL Cointegrating And Long Run Form
Dependent Variable: LY

Selected Model ARDL{2, 1,0,0,2,0 2 2 1)
Date; 1011716 Time: 15:37

Sample: 1354 1391

Included observations: 36

Cointegrating Form

Wariable Coefficient Std. Error t-Statistic Prob.
D{LY(-1)) 0.668208 0.018876 3.539967 0.0025
OfLL) 0.139837 0283544 0.483176 06282
DiLK) 0.308257 0.108385 2.844004 0.0112
DiLISI MY -0.085152 0.035403 -2.408217 0.0278
D{LTEL) -0.031662 0107745 -0.293863 07724
DHLTEL(-13) -0.426418 0083247 -R122312 00001
DHLUMIY 0.012682 0.040548 0.212766 0.7583
DiLEX) 0.2534M 0026281 9642251 00000
D{LEX(-1)) -0.19497149 0.067081 -2 977285 0.0085
DiLIM} 0.058049 0.029804 1.8981257 0.0640
DiLIME=13) -0.1360449 0.033721 -4 034537 0.0008
DiLRD} -0.056503 0017454 -3.237202 00048
CointEg(-1) -0.629214 01334686 -4 714422 0.0002

Cointeq = LY - (1.2783"LL + 0.4899"LK -0.1353"LIS1TM + 0.6842"LTEL +
00202 LUNI + 029397 LEX + 0.2810°LIM -0.1412°LRD + 20,4020 )

Long Run Coeflicients

ariable Coefficient Std. Error t-Statistic Prob.
LL 1.278331 0670100 1.907674 0.07235
LK 0.458009 0136280 3.594618 00022
LIS -0.135331 0079076 1711412 01052
LTEL 0684153 0 256325 2 BEO088 00162
LLIMNIY 0.020155 0067711 0287666 07696
LEX 0.293894 0.058688 5.007614 0.0001
LIM 0.2810M 0107430 26157556 0.0181
LRDO -0.141192 0.046367 -3.045070 0.0073
C 20.401885 9786518 2.082575 0.0527




