Download 2 datasets on your duo:
1. FMBF_Prac2(1).xls

2. ppp(1).xls
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3 ways to conduct cointegration analysis

1. Engle-Granger (EG) procedure
2. Johansen approach
3. Engle-Yoo (EY)



1. Engle-Granger Procedure: 2 steps

1.1 Check whether Yt and Xt are non-stationary, 1(1) or [(2)
1.2 Check whether the error term/residuals, U.,, is 1(0)

2. If we satisfy both conditions, we conclude that Yt and Xt are
cointegrated so can run the ECM.

A= BiAX + B(0) + g (1)
A Y, = BiAX + Bo(Yeq-PXeq) + Uy (2)



Why Johansen approach?
T engle Granger (o) Wealnesses | Soltions

1 Unit root and cointegration tests have low power in  Large sample
finite samples

2 We are forced to treat the variables asymmetrically  Johansen approach
and to specify one as the dependent and the other as
independent variables.

3 Cannot perform any hypothesis tests about the Johansen or Engle-Yoo approach
actual cointegrating relationship estimated at stage 1.

Source: Brooks, Lecture 7, p.48



Some models at Johansen Approach

Option/assumption Cointegrating Equation (CE) Algebraic form

1. no deterministic trend - - = apf’ Y,

2. no deterministic trend % - - = a(B’y,_, +py)

3. linear deterministic trend V - V = a(B’y,_ | +pp) + a7,

4. linear deterministic trend Y, V - = a(B’y,_,+pytpof)+ay,

5. quadratic deterministic trend Y% Y% Y% = By, +pgtet)+ o (yy+7,1)
6 Provides the summary all of the options

More details about those options go to:
http://www.eviews.com/help/helpintro.html#page/content/coint-
Johansen Cointegration Test.html



http://www.eviews.com/help/helpintro.html#page/content/coint-Johansen_Cointegration_Test.html

How to decide the lag?

Run VAR:

* Click all the variables > right click: open as a group

* Proc > make vector autoregression ...

* Choose ‘unrestricted VAR’

* Input the lag intervals ‘1 3’ (well, it does not matter in this context) > ok
* View > lag structure > lag length criteria

* Finally, now we can choose the lag! Lets choose 3 ( based on AIC)



2 Johansen test statistics

d Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value
1. 4

2. A

trace

Date: 021119 Time: 12:01

Sample (adjusted) 1981M05 1996M06
Included observations: 182 after adjustments
Trend assumption: Linear deterministic trend
Series: LMY LMIT LMNFR

Lags interval (in first diferences) 11io0 3

Unrestricted Cointegration Ran& Test (Trace)

S

MaX

FProb **
Maone * 0210564 5307268 29 79707 0.0000
At most 1 0.045930 10 04729 1549471 02771
At most 2 0008154 1. 490050 2 841466 02222
Trace test indicates 1 cointegrating egnis) at the 0.05 lavel
* denotes rejection ofthe hypothesis at the 0.05 level
*[MacKinnon-Haug-Michelis (1999) p-values
Hrreciricied Coimegrab o ark e st (Maximum Eig@
Hypothesized Max-Eigen 0.05
Mo, of CE(S) Eigenvalue Statistic Critical Value Proo.**
Mone * 0210564 430323138 21123162 0.0000
At most 1 0.045930 8.557245 14 26460 0.3248
At most 2 0.008154 1.490050 2.841466 02222

Max-eigenvalue test indicates 1 cointegrating egn(s) at the 0.05 level

* denotes rejection ofthe hypothesis at the 0.05 level
“MackKinnon-Haug-Michelis (1999) p~values

Unrestricted Cointegrating Coeflicients (normalized by b*S11%b=I):

LM LMIT LMFR
7400775 -54.20124 101.9697
-15.39709 57.19850 -83.44228
-6.329392 -13.72273 2570504

Unrestricted Adjustment Coefficients (alpha):

D LMD -0.002410 0.002096 0001421
CLMIT) -0.000576 -0.000450 0000106
C{LMNFR) -0.0003381 9.16E-05 -3.48E-05




A
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Johansen test statistics

race/max
Hy:r=0 s
Hy-r=1 s
Hy:r=2 Vs

Hy:r=g-1 vs

hypotheses:

Date: 021119 Time: 12:01
Sample (adjusted) 1981M05 1996M06

Included observations: 182 after adjustments
Trend assumption: Linear deterministic trend
Series: LMY LMIT LMNFR
Lags interval (in first diferences) 11io0 3

Unrestricted Cointegration Rank Test (Trace)

(

Full rank, so the

Hl - g variables=I1(0)

r=rank, number of cointegration(s);

g=number of variables.

T-stat (A, / A

race

max

) > CV : reject HO

Hypothesized Trace 0.05
Mo, of CE(s) Eigenwvalue Statistic Critical Value FProb **
Maone * 0210564 5307268 29 79707 0.0000
At most 1 0.045930 10 04729 1549471 02771
At most 2 j 0008154 K'I_II-EIEIEIEEI 3.84'14-55/ 02222
Trace testindicates 1 cointegrating he 0.05 level
* denotes rejection of the hypothesié at the/0.05 level
“MacKinnon-Haug-Michelis (19
Unrestricted Cointegration R (Maximum Eigenvaluea)
Hypothesized Max-Eigen 0.05
Mo, of CE(S) Eigerval Statistic Critical Value Proo.**
Mone * 214564 430323138 21123162 0.0000
At most 1 0245930 8.557245 14 26460 0.3248
K At most 2 / 00g154 K‘I.d-EIDDSD 3.84‘1455/ 02222

Coefficients (normalized by b™=511*b=I1)

-54.20124
57.19850
-13.72273

LMFR
101.9697
-83.44228
2570504

Unrestricted Adjustment Coefficients (alpha):

D LMD
CLMIT)
C{LMNFR)

-0.002410
-0.000576
-0.0003381

0.002096
-0.000450
9.16E-05

0001421
0000106
-3.48E-05




How to get the p-values



Vector Error Correction Estimates

Date: 021119 Time: 12:01

Sample (adjusted). 1981M05 1996M06
Included observations: 182 after adjustments
Standard errors in () & t-statistics in [ ]

Cnintegrating ECIZ CnimEq‘I
LIMX(-1) 1.000000 Coefficient
LNIT(-1) -7323725"_y (Standard errors)
(0.91587)
[-7.99650]
T~ [T-stat]
LMFR{-1} 1377825
(1.72219)
[ 8.00041]
C -34.95677
Error Correction: D{LMX) D{LMIT) D{LMNFR)
CointEq -0.017838  -0.004262  -0.006520

(0.01081) (0.00150) (0.00102)
[-1.64047]  [-2.84163]  [-6.39500]

D(LNK(-1)) 0.025798  -0.001177 0.005631
(0.07696) (0.01067) (0.00725)
[0.33520]  [-0.11023] [0.77659]

D{LMX(=23) -0.060404 0.008394 0.011538
(0.07525) (0.01044) (0.00708)
[-0.80273] [D.80438] [1.62733]

D{LMX(-30) 0.090001 0.001448 -0.003868
(0.07574) (0.01050) (0.00714)
[1.18824] [0.13784] [-0.54203]

D(LMITE-13) 0.536044 0284263  -0.132223
(0.57352) (0.07954) (0.05404)
[0.93622] [357395]  [-2.44691]

D(LNIT{-2)) -1.231853  -0.005679 0.085820
(0.60718) (0.08420) (0.05721)
[-2.02883]  [-0.06745] [1.50016]

D{LNIT(-3)) 0.140394 0.030408 -0.051692
I RNDNTY N NA2EM N NERT L

* But there is no p-value, how to get it?

* Proc > make system > order by variable

|:| Command l|:| Capture ‘

View PrncIDbject] [PrintINamelFreeze] [EstimateIForecastlStatsllmpulseIResidSIZm

[ o I
- = =3 =9

Specify/Estimate ...

Make Residuals

Make Model

Make Endogencus Group
Make Cointegration Group

Make Systern L
Estimate Structural Factorization...
Add-ins »
o oo

Order by Variable
Order by Lag

* Cup

El Command | E] Capture

y L 11iuuct Lic 4 111UUCI

|V|m Proc| Object | | Print| Name | Freeze | | InsertTit | Ectimate | Spec Staks | Resids

DILNK) = G LNAC1)- 7.32372487543'LIIT-1) + 1317845024 LNFRIC1) - 349567652795 ) + CIZTDILNUC:1) + I3 DILNG:2) + 4T DLNAG3)) # CHSDILNITEA)) # CEFDILNITE2) + CTTDILNITE )]« CI8FDILNER(A)) + CBYDILNFR(-Z) + CUIOFDLNER(-3) + §

Undo (tZ
DILNIT) = C1ZJ(LNDK-)- T 3237248T54F°LNT(A) + 3 TTB24B5024°LINFR-1)- 34 356TEOZTS6 ) + CU13DILNUC:1) + CI14TDILANEZ) + CI1EDILNAE3) * CLBFDILNITL-1) # CI1TYDILNITER)  CII8FDILNITE3)) + CSPDILNFREA) « CROFDILFREZ) + CRIFDUT Chel
D{LINFR) = C{23) LNK-1) - 73237248T54FLNITIA) + 137782465024 °LNFRI-1)- 34 9567692796 )+ C4FDILIDG-1)) + CI25PDILND-2) + CZ6DILA-3])  CIZTFDHLNITI-1) + CIZBFDILNITL:2) * CI28FDILNT3)) + C30PDILNFR(-1)) * CRFDNLNFRI-2) + CR2DL Copy Gkl
Delete



quick > estimate equation > right click: paste > ok

Command I Capture I

View |Proc| Object | | Print | Name | Freeze | | InsertTxt | Estimate | Spec| Stats | Resids

D{LNX) = C(1)*( LNX(-1) - 7.3237 248754 3"LNIT(-1) + 13.7782465024"LNFR(-1) - 34.9567692796 ) + C(2)*D(LNX(-1)) + C(3)*D(LNX(-2)) + C{4)"D(LNX(-3)) + C(E)*DILNIT(-1)) + C(B)*DILNIT(-2)) + CTFDILNIT(-3)) + C{8F"DILNFR(-1)) + C{9F"D(LNFR(-2)) + C(10)*"D(LNFR(-3)) + C(11

D{LNIT) = C12)*( LNX(-1) - 7.32372487543*LNIT(-1) + 13.7782465024*LNFR(-1) - 349567692796 ) + C(13FD(LNX(-1)) + C(14FDILNX(-2)) + C15PDILNX(-3)) + CO16FDLNIT-1)) + COTVFDLNIT(-2)) + Cl18YDILMIT(-3)) + C(19/ D(LNFR{-1)) + C20)"D(LNFR(=2)) + C(21*D(LNFR(-3)) + C(22)

D{LNFR) = C(23)*( LNX(-1) - 7.323724875437LNIT(-1) + 13.7782465024°LNFR(-1) - 349567692796 ) + C(24F"D(LNX(-1)) + C(25)" D(LNX(-2)) + C(26 FD(LNX(-3)) + CZ7FD(LNIT(-1)) + C{28)*DILNIT(-2)) + C(29/*DILNIT(-3)) + C30FD(LNFR(-1)) + C31PDILNFR(-2)) + C{32)*D(LNFR(-3)) + C(33)

Equation Estimation H

Spedfication  Options

Equation spedfication

Dependent variable followed by list of regressors incuding ARMA
and POL terms, OR an explict equation like ¥ =c(1)+c(2)*X.

DILNX) = C{1)*( LNX(-1) - 7.32372487543°LNIT(-1) + 13.7782465024°LNFR(-1)
- 349567692795 ) + C(2)*D(LNK(-1)) + C(3)*D(LNX(-2)) + C(4)*DLNX(-3)) +C
(5)*D(LNIT(-1)) + C(8)*D(LNIT(-2}) + C(7)*D(LNIT(-3)) + C{8)"D(LNFR(-1)) +C
(9)*DILNFR(-2)) +C{10)*D(LNFR{-3)) +C{11)

Expand Ctrl+E

Unde Ctrl+Z
Estimation settings Cut Ctrl+X
Method: Copy Ctrl+C

ENod: | |5 - Least Squares (NLS and ARMA)

Paste Ctrl+V
Sample: [ 195101 1996M0s Delete

Select All

Cancel




[‘Jiewl Prnchbject] [P‘rintl NEmEIFrEEIE] [EstimateIFnrecastIStatisesids]

Dependent Variable: DILMNX)
Method: Least Squares (Gauss-Mewton / Marquardt steps)
Date: 021119 Time: 13:41

Sample (adjusted): 1931M05 1996M0OE

Included observations: 182 after adjustments

D{LMX) = GO LMNX(-1) - 7.3237 248754 3°LNIT(-1) + 137782465024
*LMFR{-1)- 34 9567692796 ) + CL2PFDILMNX-1)) + CL3PFDILMNX-2)) +
ClAPDLMNA-3)) + COEPFDLMITE-1)) + CEFDILMIT-2)) + CIFFDLMITY
-3))+ CEPDILNFR-1)) + COVDLNFR{-2)) + C10PD{LMFR(-3)) +

C{11)
Coefficient  Std. Errnr/t;srlﬂm  prét.
[ Ci1) -0.017838 0010814  -1.649470 0.1009]

CiZ) 0.025798 0.076963 0.3351949 0.7379
Ci3) -0.060404 0075249  -0.802727 04232
Cid) 0.090001 0.075744 1188237 0.2364
Ci5) 0536944 0.573525 0.936217 0.3505
Cia) -1.231853 0607175  -2.028826 0.0440
C{7) 0.140394 0.602074 0233184 0.8159
Z(3) -0.520290 0760372  -0.684257 0.4847
Ci9) 0.023461 0787664 0.029785 0.8763
Ci10) -1.702787 0725115  -2.348298 0.0200
Ci{11) 0.013197 0.006035 2186572 0.0301
R-squared 0.084431 Mean dependentvar 0.001811
Adjusted R-squared 0.030839 3.D. dependentvar 0.020025
S.E. of regression 0.019713 Akaike info criterion -4 956558
Sum squared resid 0.066450 Schwarz criterion -4 62909
Log likelihood 4620468 Hannan-Cuinn criter. -4 873056
F-statistic 1.576910 Durbin-Watson stat 1.985281

Prob(F-statistic) 0117086

* The p-values

* If the C1 is negative and significant, we
conclude that there is long run
relationship among the variables.



The short run relationship between Yt and Xt

lUiewlPrnclﬂbjE::tJ lF‘riﬂthEmElFrEEIEJ [EstimatEanrecast|Statle'.

Wald Test:
Equation: Untitled

* Next, lets check the short run
relationship between LnX and

Probability LnIT which are captured by

Test Statistic Yalue df
F-statistic 1475132 (3,171)
Chi-square 4 425395 3

@ C(5), C(6) and C(7)
0.2190 Do wald test: view > coeff

Mull Hypothesis: C(5)=C(6)=C(7)=0
Mull Hypothesis Summary:

diagnostics > wald test
* Type: C(5)=c(6)=c(7)=0, (HO)

e P-value < 5%: not reject HO, no

Normalized Restriction (= 0 val Std. ErT. )
ormakzed Reskickon (=0) oHe ! short run relation between LnX

C(5) 0.536944  0.573525 and LnIT.

C(6) 1231853  0.607175

Cm 0140394 0602074 e Then, check the short run

Restrictions are linear in coefficients.

relation for the other variables



Next:

* Check R-squared, the larger = the
better model

[‘Jiewl Prnchbject] [P‘rintl NEmEIFrEEIE] [EstimateIFnrecastIStatisesids]

Dependent Variable: DILMNX)

Method: Least Squares (Gauss-Mewton / Marquardt steps)

Date: 021119 Time: 13:41

Sample (adjusted): 1981M05 1996M0G

Included observations: 182 after adjustments

D{LMX) = GO LMNX(-1) - 7.3237 248754 3°LNIT(-1) + 137782465024
*LMFR{-1) - 34 9567692796 ) + CL2PDILMX{-1)) + C{3FD{LMNX-2
ClAPDLMNA-3)) + COEPFDLMNITE-1)) + CEFDILMIT-2)) + CT
=3))+ CEPDILNFR-1)) + COFDLNFR{-2)) + G107 D{LMF

m * Prob(F-stat)<5%: significant, model is

— fine
Coefficient Std. Error /!lgt}tétic Prob
Ci1) -0.017838 0.01081 A 648470 009
CiZ) 0.025798 0.3351949 7379
Ci3) -0.060404 . ) 04232
Cid) 0.090001 D7ETAY ) 0.2364
Ci5) 0536944 0572525 . 0.3505
Cia) 0, 0.0440
C{7) 502074 0.8159
Z(3) 0.76037 684257 0.4847
Ci9) 0.029785 0.8763
Ci10) -2.348288 0.0200
Ci{11) 2186572 0.0301
= £
[R—squared EI.I:IEM% dependent var 0.001811
Adjusted R-squared A dependent var 0.020025
S.E. of regression Akaike info criterion -4 956558
Sum squared resid Schwarz criterion -4 62909
Log likelihood Hannan-Cuinn criter. -4 873056
-statisti Durbin-Watson stat 1.985281

Prob(F-statistic)




