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Assignment 9

Due: 24/11/2020

From the data set Assignment 9.dta:

Requirements:

1. Perform unit root test of series y and x.

2. Perform cointegration test of series y and x using set up of (i) linear trend; (i1)
restricted trend; (iii) unrestricted constant; (iv) restricted constant; and (v) no trend,
with one lag term.

3. Perform cointegration test of series y and x using set up of linear trend with (i) one lag
term; (i1) two lag terms; and (iii) three lag terms.

4. From (2) & (3), determine the most appropriated set up and make the conclusion of
the test whether y and x are cointegrated series? If yes, how many cointegrating
equations.

5. Estimated VECM models of y and x using (i) one lag term; (ii) two lag terms; and (iii)

three lag terms. Determine the optimal lags. Specify cointegrating equation and speed
of adjustment parameters.
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. dfuller y, trend lags(l) regress

Augmented Dickey-Fuller test for unit root Number of ocbs - 498

Interpolated Dickey-Fuller

Test 1% Cricvical 5% Critical 10% Critical
Statistic Value Value Value

2(t) 1.000 -3.980 -3.420 -3.130
MacKinnon approximate p-value for Z(t) = 1.0000

D.y Coef. Std. Err. t P>t [95% Conf. Interval]

¥

1. .0001178 .0001179% 1.00 0.318 -.0001137 .0003454

LD. .€997015 .0248993 28.10 0.000 .650779% .7486231

_trend 2.897751 1.15929%¢ 2.50 0.013 .619992 5.175511

_cons 1811.233 147.042¢ 12.32 0.000 1522.327 2100.13%9

The result shows P-Valve - 1 (reject null hypothesis ok vt root )
S The trend exists .
. dfuller x, trend lags(l) regress

Augmented Dickey-Fuller test for unit root Number of obs = 438

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value

Z(t) 0.e01 -3.980 -3.420 -3.130
MacKinnon approximate p-value for Z(t) = 0.9870

D.x Coef. Std. Err. t P>t [95% Conf. Interval]

'3

Ll. -00010861 .00017¢€4 0.€0 0.548 -.0002405 .000452¢

LD. 48018 .0349881 13.15 0.000 .35143¢61 .528923%

_trend 4_16€508 1.14105 3.65 0.000 1.92498% €.408818

_cons 2128.862¢ 140.0551 15.20 0.000 1853.449 2403.803

The result shows p—\mlue - 0930 ( reject null hypothesis ob mit root )
. The trend exists.



2. Linear trend

. vecrank y x, trend(t) lag(l/l) max

Johansen tests for cointegration

Trend: trend Number of obs = 433
Sample: 2 - 500 Lags = 1
5%
maximum trace critical
rank parms LL eigenvalue statistic value
0 4 -7387.4577 ] 790.3357 > 18.17 -3 Rejedt Ho'r:=0
1 7 -85952_.3441 0.79477 0.1085* < 3.74 Fqi‘+o r-ejed' H°= r=1
2 8 -6992.28598% 0.00022
5%
maximm max critical
rank parms LL eigenvalue statistic value
0 4 -7387.4577 2 730.2272 ) 16.87 -3 Reject Ho'r=0
1 7 -8552_.3441 0.79477 0.1085 ¢ 3.74 9 F«i\‘l'o y-gjed- Ho'- r=1
2 8 -8592.28%98% 0.00022

Both Tohanson }race test and Max Eigenvalues besk suggest fo use rank =

Restcted trend

. vecrank y x, trend(rt) lag(l/l) max

Johansen tests for cointegration

Trend: rtrend Number of obs = 4993
Sample: 2 - 500 Lags = 1
5%
maximm trace critical
rank parms LL eigenvalue statistic value
0 2 -8050.4781 . 2116.3764 > 25.32 - Reject Hy: =0
1 @ -7075.2453 0.97983 165.9107 3 12.25 Ee)ec\' Hy: T =y
2 8 -6992.2899 0.2828¢
s%
maximm max critical
rank parms LL eigenvalue statistic value
0 2 -8050.4781 . 1950.4657 > 18.96 - Rejed H,: =0
1 3 -7075.2453 0.579%3 165.9107 ) 12.52 4 Ee)ec\' Ho: Fea
2 8 -6592.2855 0.2828¢

Both Tohanson hrace fest and Max Eigenvalwes tesk sugjest o vse rank =2



Unvetvicted cortant

. vecrank y x, trend(c) lag(l/1l) max

Johansen tests for cointegration

Trend: constant Number of cbs = 499
Sample: 2 - 500 Lags = 1
5%
maximm trace critical
rank parms LL eigenvalue statistic value
0 2 -8050.4781 . z2086.2946 > 15.41 - Rejedt Hp:¥=0
1 S -7083.8611 0.97923 153.6607 7 3.76 9 Ee)ec\' Hy: ey
2 @ -7007.0308 0.26504
5%
maximm max critical
rank parms LL eigenvalue statistic value
0 2 -8050.4781 . 1933.2333% D 14.07 - PReed Hy:t=0
1 ) -7083.8611 0.97923 153.6607 ) 3.76 9 Ee‘)ec\- Hy: rey
2 e -7007.0308 0.26504

Both Tohanson trace test and Max Eigenvelwes tesk suggest to vse rank =2

Restncted Cnstant

. vecrank y x, trend(rc) lag(l/1l) max

Johansen tests for cointegration

Trend: rconstant Number of cbs = 499
Sample: 2 - 500 Lags = 1
5%
maximm trace critical
rank parms LL eigenvalue statistic value
0 0 -8811.3759 . 3593.1322 > 15.36 - Rejedt H,:¥=0
1 4 -7096€.9792 0.9989¢ 164.3988 ) 5.42 9 Ee)et\' Ho: T =4
2 e -7014.7798 0.280869
5%
maximm max critical
rank parms LL eigenvalue statistic value
0 0 -8811.3759 . 3428.7934 O 15.67 - Rejedt Hy:¥=0
2 4 -709€.9792 0.9985¢ 164.39%88 5 8.24 9 ge:)e(,\- Ho: Fe=a
2 € -7014.7798 0.2808e9

Both Tohanson trace test and Max Bigenvalves tesk sugjest to use rank =2



No tend

. vecrank y x, trend(n)

lag(l/1l) max

Johansen tests for cointegration

Trend: none Number of obs = 493
Sample: 2 Lags = 1
5%
maximum trace critical
rank parms LL eigenvalue statistic value .
0 -8811.3759 . 3204.11%4 > 12.53 Reject H, i T=0
1 -7211.7592 0.9983¢ 4.8860 5 3.84 9 Qe:)ed' Hy: F ey
2 -7209.31862 0.00974
5%
maximum max critical
rank parms LL eigenvalue statistic value
0 -8811.375% . 31995.2334 D 11.44 - Reject Hy:T=0
1 -7211.7592 0.9983¢ 4.8860 3 3.84 4 ﬁe)et\' Ho: T ey
2 -7209.3162 0.00974

Both Tohanson }race fest and Max Bigenvelues tesk sugyest to vse rank =2



Ohe |0\5 +erm

. vecrank y x, trend(t) lag(l/l) max

Johansen tests for cointegration

Trend: trend Number of obs = 488
Sample: 2 - 500 Lags = 1
S%
maximum trace critical
rank parms LL eigenvalue statistic value
0 P -7387.4577 . 730.3357 S1z.17 - Rejedt Hoir=o
1 7 -6992.3441 0.79477 0.1085* ¢ 3.74 9 Faildo reject H,: 7=
2 B -6932.2838 0.00022
S%
maximum max critical
rank parms LL eigenvalue statistic value
0 4 -7387.4577 : 7s0.2272 D 16.87 -3 Rejeck Ho:r:=o0
1 7 -63592.3441 0.79477 n.1085 ¢ 3.74 9 Faildo rejec’r Hy:r=1
2 B -§932.283% 0.00022

Both Tohanson }race fest and Max Eigenvalves tesk suggest to vse rank =

Two lag terms

. vecrank y x, trend(n) lag(l/1l) max

Johansen tests for cointegration

Trend: none Number of obs = 4335
Sample: 2 - 500 Lags = 1
5%
maximum trace critical
rank parms LL eigenvalue statistic value
0 0 -8811.3759 . 3204.11%4 > 12.53 -5 Rejedt H,:T=0
1 3 -7211.7582 0.95983¢ 4.2860 > 3.84 -3 ge:)ed- Ho: ey
2 4 -7209.3162 0.00974
5%
maximum max critical
rank parms LL eigenvalue statistic value
0 0 -8811.375% . 3195.2334 O 11.44- Rejed H,:T=0
1 3 -7211.7592 0.5983¢ 4.8860 ) 3.849 Re_')el.\' Hy: r ey
2 4 -7209.3162 0.00974

Both Tohanson trace test and Max Eigenvalves tesk sugjest to use rank =2



lhree lag +ems
. vecrank y x, trend(t) lag(3/3) max

Johansen tests for cointegration

Trend: trend Number of cbs = 497
Sample: 4 - 500 Lags = 3
5%
maximm trace critical
rank parms LL eigenvalue statistic value
0 12 -6756.658 . 140.0434 S 12.17 - Rejeck Ho'r=0
1 15 -6688.113 0.24106 2.9534% ¢ 3.74 - Faildo reject Hy: M=
2 16 -6686.6363 0.005%92
5%
maximmm max critical
rank parms LL eigenvalue statistic value
0 12 -6756.658 . 137.0%00 O 16.87 -3 Rejedt Ho =0
1 15 -6688.113 0.24106 2.9534 ( 3.74 9 Faildo rejec’f Ho:r=1
2 1l¢ -g6B8e.6363 0.005%2

Both Tohanson hrace fest and Max Eigenwvalwes tesk sugjest fo vse rank =

4' By Performih} (’,oimﬂjfo\’rion Yest \ 'H'\ere are ot least one Co(v\\-qjmh'hg eqMHM.
.Y omd X are Cointegrated senes.



5.

One leg term
. vec y x, lag(l/1)

Vector error-correction model

Sample: 2 - 500 Number of obs = 433
AIC = 28.41227
Log likelihood = -7083.8¢1 HQIC = 28.42883
Det (Sigma_ml) = 7.34e+09 SBIC = 28.45448
Equation Parms RMSE R-s3g chi2 P>chiz2
Dy 2 331.478 0.9%988 385343.¢ 0.0000
D x 2 430.72¢ 0.9953 105050.2 0.0000
Coef. Std. Err. z P>|z| [95% Conf. Intervall]
D_v
_cel
Ll. -1.303404 -0085397 -136.€3 0.000 -1.322102 -1.284707
_cons -107.843 ©9.40373 -1.55 0.120 -243.8718 28.18583
D x
_cel
L1. —-.B364345 .0123958 -87.48 0.000 -.8807301 -.812138
_cons l1e8.0502 90.183% 1.8¢ 0.0&2 -8.70€965 344 .8074
Cointegrating egquations
Equation Parms chiz2 P>chi2
_cel 1 1.71le+l10 0.0000
Identification: beta is exactly identified
Johansen normalization restriction imposed
beta Coef. Std. Err. z P>|z| [95% Conf. Intervall]
_cel
' 1 - . . - -
X -1.500508 -0000115 -1.3e+05 0.000 -1.500531 -1.50048¢
_cons -16€78.204 - - . - -




TNo ,qj ‘I‘CrMS

. vec y x, lag(2/2)

Vector error-correction model

Sample: 3 - 500 Number of obs = 438
AIC = 27.18032
Log likelihood = -§758.89% HRIC = 27.21018
Det (Sigma ml) 2.11le+08 SBIC = 27.25641
Equation Parms RMSE R-sg chiz2 P>chiz
Dy 4 213.415 0.9985 S64110.3 0.0000
D x 4 263.87¢ 0.9982 280728.2 0.0000
Coef. Std. Err. z B> z| [95% Conf. Intervall]
Dy
_cel
L1. -.427198 .0483€383 -8.83 0.000 -.5219905 -.3324075
¥
LD. .4022€05 .0224005 17.9¢ 0.000 .3583583 .44glc4e
X
LD. .4814843 .05887¢S 8.04 0.000 .3e4127¢ -5588408
_cons 171.4547 44 030861 3.89 0.000 85.15624 257.7531
D x
_cel
Ll. -2903827 -059788s 4.8¢ 0.000 -173177% -4075875
¥
LD. .5734335¢ -027€971 20.70 0.000 .5181544 -6277248
X
LD. -387€105 .0740347 4_97 0.000 .2225051 -5127158
_cons 252.237 54.44157 4.63 0.000 145.5335 358.5405
Cointegrating egquations
Equation Parms chiz2 P>chi2
_cel 1 8.05e+08 0.0000
Identification: beta is exactly identified
Johansen normalization restriction imposed
beta Coef. Std. Err. z B>|z| [95% Conf. Interval]
_cel
¥ 2 X = - = = =
X -1.50017¢ .0000527 -2.8e+04 0.000 -1.50028 -1.500073
_cons -577.98622 S & 2 z o

CO\'n\ter\h\’\{_ E%aﬁw\ : \/k = 534422 + 1.500Mb X



Three lag +erms

. vec y x, lag(3/3)

Vector error-correction model

Sample: 4 - 500 Number of obs = 437
ATC = 27.1245
Log likelihood = -€727.439% HQIC = 27.16771
Det (Sigma ml) = 1.5&e+0S |SBIC = 27.23458 |
Equation Parms RMSE R-sqg chiz P>chiz ’_7 Lcues\ SpIc
Dy 6 211.673 0.9995 980003.4  0.0000 . O(’" el lags = 3
D x 8 253.088 0.9984 305162.2 0.0000
Coef. Std. Err. z B>|z| [95% Conf. Intervall]
oy d & od —L—— 34 x g peried
= ee adiushwent = AY = erio
_cel rﬁ Sf J tent l"‘ﬂ.‘}lal‘b‘ioﬁl 3P
L1. .058155 -5.49 0.000 —-.433372¢ —-.2054082
¥
LD. -3553208 -055%202 €.35 0.000 .2457154 .484822%5
L2D. -0174858 .03123988 0.5¢ 0.57¢ —-.0438807 .0788323
X
LD. .e042¢ee8 .07€338¢ 7.92 0.000 .45484338 .753889¢
L2D. -05219¢8 .0e34e83 0.82 0.411 -.0721%88 .17e5925
_cons 181.5838 45_38518% 4_00 0.000 92.683048 270.5372
D x
_cel
L1. .44340¢64 -0695358 €.38 0.000 -3071185 5796343
¥
LD. -4713427 .0ee8e38 7.05 0.000 .34023822 .e023s832
L2D. .0127e3 .0374252 0.34 0.733 —-.060589% .08€1151
X
LD. -5220108 -09127%2 5.72 0.000 -34310e8 .700915
L2D. -0811e602 .0758891 1.20 0.230 -.0575797 .2395001
_cons 130.797 54_2€707 2.41 0.01e 24.43548 237.1585
Cointegrating egquations
Equation Parms chiz2 P>chiz
_cel 1 6.64e+08 0.0000
Identification: beta is exactly identified
Johansen normalization restriction imposed
beta Coef. Std. Err. z B> z| [95% Conf. Intervall]
_cel
vy 1 S £ 2 3 x
X -1.500048 -0000582 -2.€e+04 0.000 -1.5001&3 -1.499835
_cons -592.13433 2 i & 2 =

CO\'n}CsrRHV\{_ EO‘MO\BW\ Yy = 22154394 1.500049X ¢



