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G]"I‘a‘"ls?ﬁ 1
Dependent Variable: X
Method: Least Squares
Included observations: 22

Variable Coefficient  Std. Error  t-Statistic Prob.
C 8.583881 5.499309 1.560902  0.1370
X(-1) 1173902  0.233547  5.026401 0.0001
X(-2) -0.446098 0.367906 -1.212532  0.2419
X(-3) -0.089467  0.363844 -0.245895  0.8087
X(-4) 0.252078  0.218273 1.154873  0.2641
R-squared 0.873884 Mean dependent var 66.50000
Adjusted R-squared 0.844209 S.D. dependent var 10.16413
S.E. of regression 4.011815  Akaike info criterion 5.813081
Sum squared resid 273.6092  Schwarz criterion 6.061045
Log likelihood -58.94389  F-statistic 29.44907
Durbin-Watson stat 2.087579  Prob(F-statistic) 0.000000
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Dependent Variable: Y
Method: Least Squares
Included observations: 22

Variable Coefficient  Std. Error  t-Statistic Prob.
C -65.00058  86.67906 -0.749900  0.4667
Y(-1) 0.894882  0.260427  3.436207  0.0044
Y(-2) -0.373244  0.322846 -1.156104  0.2684
Y(-3) 0.635727  0.329526 1.929218  0.0758
Y(-4) -0.394740  0.259429 -1.521573  0.1521
X(-1) 4713532  2.942954 1.601633  0.1332
X(-2) -0.750843  4.048767 -0.185450  0.8557
X(-3) -1.993925  3.867273 -0.515589  0.6148
X(-4) 1.637334  2.769233  0.591259  0.5645
R-squared 0.963654 Mean dependent var 680.4545
Adjusted R-squared 0.941287 S.D. dependent var 175.0504
S.E. of regression 42.41608 Akaike info criterion 10.62502
Sum squared resid 23388.61 Schwarz criterion 11.07136
Log likelihood -107.8752  F-statistic 43.08394
Durbin-Watson stat 2.155883 Prob(F-statistic) 0.000000
AN519% 3
Dependent Variable: X
Method: Least Squares
Included observations: 22
Variable Coefficient  Std. Error  t-Statistic Prob.
C 19.54444  7.703166  2.537196  0.0248
Y(-1) 0.001423  0.023144  0.061468  0.9519
Y(-2) -0.016056  0.028691 -0.559606  0.5853
Y(-3) 0.004868  0.029285  0.166238  0.8705
Y(-4) 0.034005  0.023055 1.474904  0.1640
X(-1) 0.882960 0.261540  3.376000  0.0050
X(-2) -0.286517  0.359814 -0.796293  0.4402
X(-3) -0.062791 0.343684 -0.182700  0.8579
X(-4) -0.038764  0.246102 -0.157514  0.8773
R-squared 0.914856 Mean dependent var 66.50000
Adjusted R-squared 0.862459 S.D. dependent var 10.16413
S.E. of regression 3.769517  Akaike info criterion 5.783859
Sum squared resid 184.7203  Schwarz criterion 6.230195
Log likelihood -54.62245  F-statistic 17.46027
Durbin-Watson stat 1.616795 Prob(F-statistic) 0.000009
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Dependent Variable: X
Method: Least Squares
Included observations: 22

Variable Coefficient  Std. Error  t-Statistic Prob.
C 37.82882  4.435839  8.527998  0.0000
Y(-1) 0.032367  0.028595 1.131909  0.2734
Y(-2) -0.023016  0.039071 -0.589074  0.5636
Y(-3) -0.022591 0.039244 -0.575660 0.5724
Y(-4) 0.060627  0.028375  2.136594  0.0475
R-squared 0.787479 Mean dependent var 66.50000
Adjusted R-squared 0.737473 S.D. dependent var 10.16413
S.E. of regression 5.207830 Akaike info criterion 6.334920
Sum squared resid 461.0654  Schwarz criterion 6.582884
Log likelihood -64.68412  F-statistic 15.74798
Durbin-Watson stat 0.785207  Prob(F-statistic) 0.000015
151’1%"]\‘1171 5
Dependent Variable: Y
Method: Least Squares
Included observations: 22
Variable Coefficient  Std. Error  t-Statistic Prob.
C 55.60554  36.75338 1.512937  0.1487
Y(-1) 1.046976  0.236929 4.418939  0.0004
Y(-2) -0.383027  0.323729 -1.183171 0.2530
Y(-3) 0.496952  0.325156 1.528350  0.1448
Y(-4) -0.215990  0.235107 -0.918689  0.3711
R-squared 0.950812 Mean dependent var 680.4545
Adjusted R-squared 0.939238 S.D. dependent var 175.0504
S.E. of regression 43.14976  Akaike info criterion 10.56395
Sum squared resid 31652.33  Schwarz criterion 10.81191
Log likelihood -111.2034  F-statistic 82.15297
Durbin-Watson stat 1.892345 Prob(F-statistic) 0.000000
Gl’]‘a"lsﬁﬁ 6
Dependent Variable: Y
Method: Least Squares
Included observations: 22
Variable Coefficient  Std. Error  t-Statistic Prob.
C -307.5231 89.97753 -3.417777  0.0033
X(-1) 8.721359  3.821208 2.282356  0.0356
X(-2) 1.721666  6.019533  0.286013  0.7783
X(-3) -0.556589  5.953065 -0.093496  0.9266
X(-4) 5.635215  3.571299 1.577918  0.1330
R-squared 0.886175 Mean dependent var 680.4545
Adjusted R-squared 0.859393 S.D. dependent var 175.0504
S.E. of regression 65.63974  Akaike info criterion 11.40296
Sum squared resid 73245.77  Schwarz criterion 11.65092
Log likelihood -120.4325 F-statistic 33.08807
Durbin-Watson stat 0.765242  Prob(F-statistic) 0.000000
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(RSS, —RSS, )/ M
RSS, /(n—K -1)
a.) AmFun1InegaLdnsiawls X Granger-causes flawtls Y vira bu?

(31,652.33-23,388.61)/ 4
23,388.61/(22-8-1)

Tun1snaaey Granger Causality Test

wannsnay igne F =

ANUIINANADR F = =1.15 (lgdsawa Sum squared resid AN

A191997 2 AU 5)

AN F AAnuansldlAming 1.15 Setiaaunn [Critical F AsladnAty 5% & 1m3L DF=4,13 A1
Uszann 3.18] inliluianunsnufjiasanyiguaudls aeiudadnsiaudls X 116 Granger-causes #a
uis Y

b.) @miunsagaudnFauLls Y Granger-causes Fiauls X vigalul?

(273.6092 -184.7203)/ 4
184.7203/(22-8-1)

ANUIIUNANADR F = =156 (ldsia1a2 Sum squared resid AN
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Dependent Variable: Y
Method: Least Squares
Included observations: 22
Variable Coefficient  Std. Error t-Statistic Prob.
C -62.00324  62.95238 -0.984923  0.3370
X 3.415809 1.533068  2.228088  0.0382
Y(-1) 0.780767  0.086328  9.044240  0.0000
R-squared 0.955394 Mean dependent var 680.4545
Adjusted R-squared 0.950699 S.D. dependent var 175.0504
S.E. of regression 38.86800 Akaike info criterion 10.28434
Sum squared resid 28703.71  Schwarz criterion 10.43312
Log likelihood -110.1278  F-statistic 203.4762
Durbin-Watson stat 2.030093  Prob(F-statistic) 0.000000

samawduannis Regression tasail

Y, =-62.00324 + 3.415809X, + 0.780767Y,
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c.) X, WRTUMandagazni a0 Y, INHTUNTRAAANNUUIE?

BUININNITARL

a.) 1 X inaunilanuaaazin1ia Y, 1Wnau 3.415809 vilag

'
a

b.) 1 X, iaaunilamiaeazin 1Al Y, I 3.415809*0.780767 = 2.667wilat
c.) 1 X, Wnaunilanudaaazyinldan Y, 1Nt 3.415809%0.780767*0.780767 = 2.082 wilag
da7 3. avadunalnaaziBaansdaumAnen93zag Park Test U White Test Aldnaaauiloymn

Heteroskedasticity

UUININNIIADL

1. Park Test nagautloym Heteroskedasticity 311919 error term fiusaulssiunazaa Tu
4047 White Test dafluaznsiidlu General n4n Park Test azNAdaLilny
Heteroskedasticity 3v1414 error term Ausiaulssiuiaznans < sianden | fiu

2. Park Test Waaif t ilennaeuanyfigiu Tunnizs White Test 1dA1af5 Chi-square
L‘ﬁ'@mm@umwﬁgm

3. Park Test lff Natural Log 204n189&89284 residuals usaudsauluannis
regression Tuanuedi White Test 14rn&saqund residuals 1ugauilsmaluaunis
regression

4. Park Test 14 Double Log function form Tuanuzi White Test U Linear functional form
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Dependent Variable: Y
Method: ML - Binary Probit (Quadratic hill climbing)
Included observations: 29
Variable Coefficient  Std. Error  z-Statistic Prob.
C -4.096714 1.494147 -2.741841 0.0061
X 0.082016  0.027227  3.012282  0.0026
Mean dependent var 0.689655 S.D. dependent var 0.470824
S.E. of regression 0.357272  Akaike info criterion 0.863783
Sum squared resid 3.446365 Schwarz criterion 0.958079
Log likelihood -10.52485 Hannan-Quinn criter. 0.893315
Restr. log likelihood -17.96191  Avg. log likelihood -0.362926
LR statistic (1 df) 14.87412 McFadden R-squared  0.414046
Probability(LR stat) 0.000115

WNEWE: A1 X andeyataiiiiAegszidng 30 D9 80
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1. 90 < wikadae® X iinauazyinlilaniaaautiasdludinag 0.082016 vise 8.2016% 41ive
137 adunelnsaziaan
2. fluded 1 paudnlaild wdaase o uAQTaUef X iinauazna lilan1anuttazifuinyay
YIRAAAIYIN1G?
¥ d! ] dl QI 49( o 1 [ QI 49( A o dl A
3. whavn o) wikendaed X Wisauazin Wlaniarnuihazsiiuisawizeanasduduaundivee
] o/ o 1 1 ] [ QI d%’ = 1 dl v ddl
137 aaug@nIFaaIaINNIANLIdNANA NNzl NAwiTaanadlian (WFaaansdii X

WNTWANN 40 W 41 WRauiauiunstii X iinauan 79 i 80)

WININNNTARL
1. ldld daeednilszdng 0.082016 THdmFugnALAT X iauAn Z-score Wit liillanigneunen
AHUNazTlua N ATAY Standard Normal 8Ntk
4 A A X e x o wx 44
2. wikmdei X navazyinliauiianiuinay wiasinauyinlaiuivefudivilendaanan
X NN AN X iRARanwinleluminle

3. luaan anfnatinalvniianiaed X INaw WNAn X = 40 1l X = 41

Z-score = -4.096714 + 0.082016*40 = -0.816074 = -0.82 (Tam v lilFazld
0.2061 1138 20.61%)

Z-score = -4.096714 + 0.082016°41 = -0.734058 = -0.73 ({flanns1avnituin 1 TAsas 1
0.2327 138 23.27%)

Probability azifindis 23.27 — 20.61 = 2.66%
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wWEeumsuiun i loTardae® X Wnaw WNann X = 79 1l X = 80

Z-score = -4.096714 + 0.082016*79 = 2.38255 = 2.38 (Lﬂmmiwmﬁumﬁiﬁwﬂﬁ 1-
0.0087 %78 99.13%)

Z-score = -4.096714 + 0.082016*80 = 2.464566 = 2.46 (1Tlamn31an LT 1E1A 14 1-
0.0069 ¥78 99.31%)

Probability a1 99.31 — 99.13 = 0.18%

aziiulduilamioei X inauin Ly Probability s@ulaiaeh Iuetiudn 1 uideed X ina

TuNan 40 1y 41 visafinauann 79 1 80

do9 5. dusanlalniznisdszinunduilsyanswintu agliawladn standard errors Nignsiasvise

nseaeLANyRgILIUEene wannsaldllsunsuatifisssnnn o i SPSS 1ieyin OLS regression
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2 a5 (Ineien ldfestevide 14llsunsnn Us ANUMLTYL EViews NHANGIG115UMN Two-Stage Least

Squares Inelanny) asaiuadunaunlunisii OLS 2 AfaellszunuAndudss@nsavsuannisings
a519masa il
o
Y=o, +aK +a,5 +aV, +g, - (ANN1IN 1)
S, =B, +BY, +B,L + BN, +¢&, (ANN197 2)

Tne Y, Uae S, il endogenous variables
L, V, baz K \{lu predetermined variables

way &, Mg, Wl random error term AB9ANNNIN 1 LA 2 ANNATAL

LUININNITARL

duRaun 1. Run first-stage OLS Taeldannns Y, = a, + a,K, +a,L, +aV,

1
=

Tunaui 2. Antiuiang predict A1 Y,

(34

(34

umaun 3. Run first-stage OLS Inaldaunis S, =b, +b K, +b,L, +b.V,

=2

(34

URaUN 4. AMNtIuinNIg predict AN S,

=2

(34

umauR 5. Run second-stage OLS Tneldannns Y, = ¢, + ¢,K, + ngt +C,V,

=2

ev

1
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umaUN 6. Run second-stage OLS Taeldannis S, =d, + dlYAt +d,L, +d,V,

=2
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