NARDL: Implementation Using Eviews Add-in

Olayeni Olaolu Richard
Department of Economics
Obafemi Awolowo University, lle-Ife, Nigeria

rolayeni@oauife.edu.ng/ rolayeni@gmail.com

The workfile containing the data used in this documentation can be downloaded
at:

https://drive.google.com/drive/u/1/folders/1vCxOzxRMVBIlzvaxBla se-koGqg95bfdf

NB: If you find this material including the add-in useful, kindly cite as appropriate.
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Features

It is fully compatible with Eviews10 and should also work with Eviews 9.
It allows for estimation of models with multiple asymmetric variables.

It plots CUSUM and CUSUMSQ graph:s.

It plots multiplier graphs for all the specified threshold variables.

It allows for the generation of the ARDL testable form through which
series of hypothesis tests (e.g., asymmetry tests) can be conducted.

o The Make Nonlinear ARDL routine no longer produces the NARDL##
equation objects automatically. Rather, the series to decompose must be
specified using the Asyvars keyword as explained below.
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o Working with multiple decomposed variables
e Estimate the ARDL model as usual. In this example, we want to study
the asymmetry effects of lgdp Im2 and loip on lexhr. You are to ensure
that your model satisfies basic regression requirements.


https://drive.google.com/drive/u/1/folders/1vCxOzxRMVBIzvaxBla_se-koGq95bfdf

Equation Estimation >
Spedification  Options

Dynamic Spedfication
Dependent variable followed by list of dynamic regressors. Use @fl{variable,lag)
to manually specify a fixed lag.

EXHR. LGDOP LM2 LOIP

(®) Automatic Selection Dependent Yariable: Rearessors:
() Fixed Max lags: |4 Maxlags: |4

Fixed regressors
Trend spedfication List of fixed regressors

2. Rest, congtant

Estimation settings
Method: | ARDL - Auto-regressive Distributed Lag Models e

Sample: | 2000q1 2014q4

Corcel

List the asymmetric variable(s) for the ARDL using Label. To do this,
click on View—Label. In the Attribute column, type Asyvars. This is a
keyword and should be specified without space. In the corresponding
Value column, list the asymmetric variable names. Note that other cells
are not editable! In the figure below, we have listed three variables in
the estimated ARDL model as asymmetric variables: Im2 Igdp loip.
(Note also that the number of variables are going to increase.
Therefore, be sure that you have enough sample size before engaging in
multiple asymmetric variable analysis.) The dependent variable is NOT
to be listed.



(=] Equation: ARDL Workfile: MYCBN_PAPER::Untitled\, e

[UiewlPrncI Dbjectl Printl NamelFreeze_
kell can not be edited :
Aftribute | Value |

Mame: ARDL -
Display Name:

Last Lipdate: Last updated: 08/04M19 - 13:34

[l o intinmn

Asyvars: Im2 lgdp loip

Remarks:

You don’t need to be particularly concerned about the order of the
linear ARDL model since you are focused on the asymmetric model. The
generated the asymmetric ARDL model will determine its own lag
order, although using the same maximum lag order chosen for the
linear ARDL model. The generated asymmetric ARDL can be re-
estimated directly from its own equation output view and the new
order determined. Our linear ARDL model is given in the figure below:

[=] Equation: ARDL  Workfile: MYCBN_PAPER:Untitled', = | El |t
[UiewlPrnc[DbjecthrintINameIFreezeIEstimateIFnrecastIStatsIResids-
Dependent Variable: LEXHR ~

Method: ARDL
Date: 08/04M19 Time: 13:49
Sample (adjusted): 200003 201404
Included observations: 58 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Maodel selection method: Akaike info criterion (AIC)
Dwynamicregressars (4 lags, automatic): LGDP LM2 LOIP
Fixed regressars: C
Mumber of models evalulated: 500
Selected Model: ARDL{1, 0,0, 2)
Mate: final equation sample is larger than selection sample
Wariable Coefficient Std. Error t-Statistic Prob.*
LEXHR(-1) 0.927340 0.063610 14 57853 0.0000
LGDP 0.027162 0.092785 0.292746 07709
LM2 0.036474 0.021301 1.712294 0.0929
LOIP -0.030341 0.024400  -1.243487 0.2194
LOIP{-1) -0.115282 0.034812 -3.311534 0.0017
LOIP{-2) 0.089837 0.028085 3.198814 0.0024
C -0.134930 1.022617  -0.131846 0.8955
R-squared 0.965150 MWean dependentvar 4 909468
Adjusted R-sgquared 0.8961050 5.0, dependentvar 0126418
S.E. of regression 0.024949 Akaike info criterion -4.431164 -

Cim cmiarad racid NN2A1TAR Crhisrars critarinn -A 483400



Having listed the asymmetric variables as explained above, click Add-
ins—»Make Nonlinear ARDL to generate the nonlinear ARDL model. The
boxed Add-ins are the relevant toolkits needed to do most of the
analysis that you might want to carry out.

Options WEGERLEN Window Help

eqoutputtab
Orthogonal GARCH-3 Step
Truncated Mormal Randem Mumbers

GVAR Estimator

Equation Qutput Table (Summary form)
Equation OQutput Table (Stacked form)

Make Monlinear ARDL
Make Testable Form
MARDL Multiplier Graph

[=] Equation: ARDL Workfile: MYCEN_
[ViewlProcIDbjectl [PrinthameIFreez-

MNARDL CUSUM and CUSUMO Graphs Dependent Variable: LEXHR
— . Method: ARDL
Dynamic Simulation for ARDL Date: 08/04H9 Time: 13:49
Make Bootstrap ARDL Sample (adjusted): 200003 201404

. Included observations: 58 after adjus
Make Quantile ARDL Maximum dependent lags: 4 (Automz
Generate Unrestricted QARDL Model selection method: Akaike info «
Generate Restricted QARDL Eiing;Z:zggisr:;oés (4 1ags, automa
Quantile Causality Test in QARDL Mumber of models evalulated: 500
Selected Model: ARDL{1, 0,0, 2)

bk Mote: final equation sample is larger
R Variable Coefficient
Download Add-ins...

LEXHR{-1} 0.927340

After estimation, the workfile will be modified with additional series
objects generated for the asymmetric variables with _POS and _NEG
appended. The total number of new series objects generated will be
twice the number of asymmetric variables listed with the keyword
Asyvars.

The nonlinear/asymmetric ARDL model is reported in the figure below:



(=) Equation: NARDLOS Workfile: MYCBN_PAPER:Untitled., | = || & |[wi5s|
[ViewlecIDbject] [PrinthameIFreeze] [EstimateIFurecastlﬂtatisesids]

Dependent Variable: LEXHR

Method: ARDL

Date: 08/04M19 Time: 14:10

Sample (adjusted) 200102 201404

Included observations: 55 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic). LGDP_POS LGDP_MNEG
LM2_P0OS LM2_MNEG LOIP_POS LOIP_MEG

Fixed regressars: C

Mumber of models evalulated: 62500

Selected Model: ARDL(4, 2, 2, 3,0, 3, 4)

Variable Coefficient Std. Errar t-Statistic Prob.*
LEXHR-1) 0.2836049 0158746 1.849546 0.0743
LEXHR(-2) -0.256475 0136452  -1.879597 0.0599
LEXHR(-3) -0.243191 0129802  -1.873554 0.0708
LEXHR(-4) -0.139840 00960583  -1.455860 0.1558
LGDP_POS -0.001607 0124431 -0.012914 0.89593

LGDP_POS(-1) -0.468581 0174163  -2.690474 0.0115
LGDP_POS(-2) 0.312967 0156617 1.993294 0.05435
LGDP_MEG -1.061375 0322505  -3.291036 0.0026
LGDP_MEG{-1) 0465765 03717382 1.252739 0.2200
LGDP_MEG(-2) -0.805391 0206684  -3.896719 0.0005
LMZ2_POS -0.043599 0.043060  -1.128615 0.2680
LMZ_POS(-1) -0.071770 0047180  -1.521193 01387 ¥

Generate the multiplier graphs for the asymmetric variables: While the
NARDL## is still in focus, click Add-ins— NARDL Multiplier Graph. The
process will communicate the asymmetric variables to the NARDL
Multiplier Graph routine.

Should you want to generate the multiplier graphs for a subset of
asymmetric variables, you can simply edit the list through View—Label
of the NARDL## equation object. The multiplier graphs will be
generated for all the asymmetric variables listed: Multiplier effects have
been computed as a unit change. Of course, if the variables were log-
transformed, the effects should be interpreted as a percentage change.
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Multiplier for LGDP (+)

— = Multiplier for LGDP(-)
= === Asymmetry Plot (with C.I.)
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=== Asymmetry Plot (with C.I.)

While the NARDL## is still in focus, click Add-ins— NARDL CUSUM and

CUSUMQ Graph. The CUSUM and CUSUMSQ graphs for the NARDL
model are generated. It can also be used to generate the CUSUM and

[ ]
CUSUMQ graphs for linear model.
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o Testing the short and the long-run asymmetry

Rather than do the summary for the hypothesis testing, I consider it more
appropriate to deliver the full menu so that each analyst can carry out the test of
her choice.

Thus the present NARDL add-in comes with a new routine called Make Testable
Form, which generates an independent equation object called LRFORM## for
which all the conventional hypothesis-testing tools are available. The equation
object LRFORM## reports the same results as does the upper panel of the inbuilt
routine Long Run Form and Bounds Test. It, however, differs from the latter
because it’s not hardwired and can be used for hypothesis testing. The Make
Testable Form routine also works with the linear ARDL model specification.

You can generate LRFORM## as follows:

e Estimate a linear ARDL model:



(=] Equation: UNTITLED Workfile: MVCEN_PAPER:Untitled\, | = || B |[nE3s]
[UiewIPrncIDbject] [PrintINameIFreeze] [EstimatelFnrecastlStatisesids]

Dependent Variable: LEXHR ~
Method: ARDL
Date: 08/01M19 Time: 23:31
Sample (adjusted): 200003 201404
Included observations: 58 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Madel selection method: Akaike info criterion (AIC)
Dynamicregressors (4 lags, automatic); LGDP LM2 LOIP
Fixed regressors: C
Mumber of models evalulated: 500
Selected Model: ARDL(1, 0,0, 2)
Mate: final equation sample is larger than selection sample
WVariable Coefficient Std. Error t-Statistic Prob.*
LEXHR-1) 0.927340 0.063610 14 57853 0.0000
LGDP 0.027162 0.092785 0292746 07709
LM2 0.036474 0.021301 1712294 0.0929
LOIP -0.030341 0.024400  -1.243487 0.2194
LOIP(-1) -0.115282 0034812 -3.311534 0.0017
LOIP(-2) 0.089837 0.028085 3.198814 0.0024
C -0.134930 1.022617 -0.131946 0.8955
R-squared 0.965150 Mean dependentwvar 4909463
Adjusted R-squared 0.961050 S.0. dependentvar 0126418
S.E. of regression 0.024949 Akaike info criterion -4.431164
Sum squared resid 0.031746 Schwarz criterion -4182490 ¥

e While the equation object is still in focus, click on Add-ins—Make
Testable Form. The Make Testable Form routine generates LRFORM##,
which will be listed in the workfile with ## indicating the index
number.



Add-ins
eqoutputtab
Orthogonal GARCH-3 Step
Truncated Mormal Random Mumbers
GVAR Estimator
Equation Output Table (Surnmary form)
Equation Output Table (Stacked form)

Make Monlinear ARDL

Make Testable Form F\PEI".::Untitled"l.

MARDL Multiplier Graph

MARDL CUSUM and CUSUMO Graphs
Make Bootstrap ARDL

Make Quantile ARDL

Generate Unrestricted QARDL
Generate Restricted QARDL

Quantile Causality Test in QARDL
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[=] Equation: LRFORMOT Workfile: MYCBN_PAPER:Untitled\. | = || & |[s23m

[UiewlPrnc[Dbjecth‘rintI NameIFreezeIEstimateIFnrecastI StatsIResids-

Dependent Yariable: D{LEXHR)

Method: Least Squares

Date: 08/01M19 Time: 23:51

Sample (adjusted): 200003 201404
Included observations: 58 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
c -0.134930 1.022617 -0.1319486 0.8955
LEXHR(-1) -0.072660 0063610  -1.142265 0.2587
LGDP 0.027162 0.092785 0.292746 07709
LMz 0.036474 0.021301 1.712294 0.0929
LOIP{-1) -0.055786 0.020597  -2.708535 0.0092
Di{LOIR) -0.030341 0.024400  -1.243487 0.2194
D{LOIP{-1)) -0.089837 0028085 -3.193814 0.0024
R-squared 0.458084 Wean dependentvar 0.008924
Adjusted R-sgquared 0.394329 5.0 dependentwvar 0.032054
S.E. of regression 0.024949 Akaike info criterion -4.431164
Sum squared resid 0.031746 Schwarz criterion -4.182490
Log likelihood 1355038 Hannan-CQwuinn criter. -4.334301
F-statistic 7.185081 Durbin-Watson stat 1.869802

Prob(F-statistic) 0.000014

Figure ?: Output using Make Testable Form



The output is the same as the hardwired output produced by the ARDL Long Run
Form. See the figure below. With this at hand, an analyst can go about hypothesis
testing as she would using the LS method.

[=] Equation: UNTITLED Waorkfile: MYCBM_PAPER:Untitled!, (|| | (]
[UiewlecIDbject] [PrinthameIFreeze] [EstimateanrecastlﬂtatsIResids]

ARDL Long Run Form and Bounds Test
Dependent Variable: D(LEXHR)

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

Case Z: Restricted Constant and Mo Trend
Crate: 08/01M19 Time: 23:.42

Sample: 200001 201404

Included observations: 58

Conditional Error Correction Regression

Wariable Coefficient Std. Errar t-Statistic Prob.
cC -0.134930 1.022617 -0.131946 [.8855
LEXHR{-1)* -0.072660 0063610  -1.142265 0.2587
LGDP** 0.027162 0.092735 0282746 07709
L2+ 0.036474 0.021301 1712294 0.0829
LOIP({-1) -0.055786 0.020597  -2708535 0.0o82
DiLOIF) -0.030341 0.024400  -1.243487 02194
D{LIP-1)) -0.089837 0028085 -3.198814 0.0024

* p-value incompatible with t-Bounds distribution.
**Variable interpreted as £ =Z(-1) + D{Z).

Levels Equation
Case 2: Restricted Constant and Mo Trend

Figure 7: Hardwired Eviews Output

More importantly, it can be used with the NARDL method. To do so, first make
the NARDL using Make Nonlinear ARDL from which the Make Testable Form
routine can be used. Thus asymmetry test can be tested from the generated LS
output. Using the above estimate, we make the nonlinear ARDL:



(=] Equation: NARDLDT Workfile: MYCBN_PAPER: Untitled\ o[- [

|‘|.-"iew Proc Dbject'Print Mame FreezelEstimateIFnrecastIStatsIResids_

Included observations: 56 after adjustments ”
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LGDP_POS LGDP_MEG LM2
LOIP
Fixed regressars: C
Mumber of models evalulated: 2500
Selected Madel: ARDL(1, 0,0, 4, 2)
Mate: final equation sample is larger than selection sample
Wariable Coefficient Std. Error t-Statistic Prob.*
LEXHR(-1) 0745738 0107021 6.968112 0.0000
LGOP_POS -0.047646 0103927  -0.453454 0.6489
LGDP_MEG -0.249777 0205812  -1.213618 02314
LMz -0.0498449 0063493 -0.785111 0.4366
LM2{-1) -0.030836 0.065186  -0.473050 0.6385
LM2{-2) 0.0322490 0.063763 0.506402 0.6151
LM2(-3) -0.052927 0067046  -0.789413 0.4341
LM2{-4) 0149102 0.067184 2219304 0.0317
LOIP -0.046768 0027133  -1.723688 0.0918
LOIP{-1) -0.071428 0.039870 -1.791508 0.0801
LOIP{-2) 0.072086 0.0308495 2333238 0.0243
C 0960838 0663867 1.447335 0.1549
R-squared 0964726 Mean dependentvar 4919033
Adjusted R-squared 0.955907 S.0. dependentvar 0117733 W

The hardwired from Eviews output is reported as:



(=] Equation: NARDLO1 Waorkfile: MYCBM_PAPER:: Untitled\, o[- B[]
[UiewlProcIDbject] [PrinthameIFreeze] [EstimatelForecastl5tatsIRe5ids]

ARDL Long Run Form and Bounds Test ~
Dependent Variable: D(LEXHR)
Selected Model: ARDL(1, 0,0, 4, 2)
Case 2: Restricted Constant and Mo Trend
Date: 08/02M19 Time: 00:04
Sample: 200001 201404
Included observations: 56
Caonditional Error Correction Regression
Variable Coeflicient Std. Error t-Statistic Prob.
C 0.960838 0.6GE3867 1.447335 0.15449
LEXHR{-1)* -0.254262 0107021 -2 375807 0.02149
LGDP_POS* -0.047646 0103927  -0.458454 0.6489
LGDP_MEG* -0.248777 0206812 -1.213618 02314
LM2{-1) 0.047780 0.022031 2168780 0.0355
LOIP{-1) -0.046110 0.031083  -1.483452 0.1451
DiLM2) -0.049549 0063493 -0.785111 0.4366
D{LM2{-13) -0.128465 0.068524  -1.8747448 0.0675
D{LM2{-2}) -0.086175 0.068913  -1.385602 01698
DiLM2{-3)) -0.148102 0067184  -2.219304 0.0317
D{LOIF) -0.046768 0027133  -1.723688 0.0918
D{LOIP{-1)) -0.072086 0.030895  -2.333238 0.0243
* p~value incompatible with --Bounds distribution.
**Variable interpreted as Z = Z(-1) + D{Z). A

Again, this hardwired output cannot be used for hypothesis testing. Thus, we
generate its equivalence using LS:



(=] Equation: LRFORMO2 Workfile: MYCBN_PAPER:Untitledy, | = || B [[w23s|
[UiewlProcIDbject] [PrintINamelFreeze] [EstimatelForecastlStatisesids]

Dependent Variable: DILEXHR) ~
Method: Least Squares
Date: 08/02/19 Time: 00:07
Sample (adjusted)y 200101 201404
Included observations: 56 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
C 0960838 0.663867 1.447335 0.15449
LEXHR(-1) -0.254262 0107021 -2 375807 0.02149
LGDP_FOS -0.047646 0103927  -0.453454 0.6489
LGDP_MEG -0.248777 0205812  -1.213618 0.2314
LM2{-1) 0.047780 0.022031 2168780 0.0355
LOIP{-1) -0.046110 0.031083  -1.483452 0.1451
DiLM2) -0.048849 0063493  -0.785111 04366
Di{LMZ2{-1)) -0.128465 0068524  -1.874749 0.0675
D{LMZ{-2)) -0.086175 0068913  -1.395602 0.1698
D{LMZ2{-3)) -0.148102 0067184  -2.219304 0.0317
DiLOIF) -0.046768 0027133  -1.723688 0.0918
DiLOIP-1)) -0.072086 0030895  -2333238 0.0243
R-squared 0539030 Mean dependentvar 0.0087549
Adjusted R-squared 0423788 S5.D.dependentvar 0.032568
S.E. of regression 0.024722 Akaike info criterion -4 374838
Sum squared resid 0.026892 Schwarz criterion -3.940834
Log likelihood 134.4955  Hannan-Cuinn criter. -4 206575
F-statistic 4 677356 Durbin-Watson stat 1.643249 W

The two outputs are the same! However, for this particular example there is no
short-run asymmetry. To test for the long-run asymmetry, we carry out the Wald
test:



El = @ |[&]

[Uiewl PrncIDbject] [PrinthameI Freeze] [Estimatel FnrecastlStatisesids]

Dependent VYariable: D{LEXHR) ~
Method: Least Squares
Date: 08/02M19 Time: 00:07
Sample (adjusted)y 200101 201404
Included observations: 56 after adjustments
Wariz Wald Test a Prob.
Coeffident restrictions separated by commas .
( 0.15449
LEXH 0.02149
LGDP, 0.6489
LGDP, 0.2314
LM2 0.0355
LOIR 0.1451
Dig Examples P4366
DL 0.0675
DELM. Cly=0, C3)=27C(4) Cancel 0.1693
DM 0.0317
DiLCTEg -0.046 768 0133 -T1.7 23688 0.0918
D{LOIP-1)) -0.072086 0.030895 -2.333238 0.0243
R-squared 0.539030 Mean dependentvar 0.008759
Adjusted R-squared 0423788 S5.D.dependentvar 0.032568
S.E. of regression 0.024722  Akaike info criterion -4 374838
Sum squared resid 0.026892 Schwarz criterion -3.940834
Log likelihood 134.4955 Hannan-Cluinn criter. -4 206575
F-statistic 4 677356 Durbin-Watson stat 1.648249 W

[=] Equation: LRFORMO2 Workfiles MYCBN_PAPER:Untitled\, | = || & |[n23]
[UiewlPrncIDbject] [PrintINamelFreeze] [EstimatelFnrecastlStatisesids]

Wald Test:

Equation: LRFORMOZ

Test Statistic Value df Probability
t-statistic 1.001177 44 0.3222
F-statistic 1.002355 (1, 44) 0.3222
Chi-square 1.002355 1 0.3167

Mull Hypothesis: C{3)=C(4)
Mull Hypothesis Summary:

Marmalized Restriction (= 0) Value Std. Err.

C(3)-Ci4) 0202131 02018893

Restrictions are linear in coefficients.

The null of no long-run asymmetry is not rejected.



o Testing for Asymmetry in Model with Multiple Decomposed Series

From the analysis in Example 1, we generate the following model from which we
plan to test the asymmetry for the short and long run.

(=] Equation: LRFORMO3 Workfile MYCBN_PAPER:Untitledy, | = || B [[w23s]
[UiewlProcIDbject] [PrinthameIFreeze] [EstimatelForecastlStatisesids]

Dependent Variable: DILEXHR) ~
Method: Least Squares
Date: 028/02/19 Time: 15:47
Sample (adjusted): 200101 201404
Included observations: 56 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
C 9845586 1.259063 7.819770 0.0000
LEXHR{-1) -1.234208 0168174  -7.338896 0.0000
LOIP_POS(-1) 0.0990449 0.030047 2206466 0.0023
LOIP_MEG(-1) -0.405753 0.044580  -9.101645 0.0000
LGDP_POS(-1) -0.224265 0082167  -2729370 0.0101
LGDP_MEG(-1) -1.286981 0230376  -5.586445 0.0000
LM2{-1) -0.288936 0.039936  -7.234962 0.0000
DiLEXHR(-1)) 0.564110 0126519 4 458705 0.0001
DiLEXHR(-2)) 0262217 0102882 2848725 0.0156
DiLEXHR(-3)) 01327549 0.096852 1.370750 01797
DiLOIP_POS) 0.046543 0.045068 1.032832 0.3092
D{LOIP_POS(-1)) -0.075175 0.042903 1752212 0.08a0
Di{LOIP_POS(-2)) -0.120840 0.040868 -2956834 0.0057
DiLOIP_MEG) -0.120376 0026728  -4503780 0.0001
Di{LOIP_MEG(-1)) 0122645 0.046341 2 646551 0.0124
D{LOIP_MEG(-2)) 01817449 0.040304 4 5094495 0.0001
D{LGDP_FP0O3) 0.0505149 0.124481 0.405840 0.6875
DILGDP_POS(-1)) -0.220950 0151748  -1.456028 0.1548
DiLGDP_MEG) -1.080064 0320177 -3.311473 00023 v

To help with proper assignment of the estimated coefficients to their
placeholders, it is recommended that Representations is generated for the model.
This is given in figure below:



(=] Equation: LRFORMO3 Workfile: MYCBN_PAPER:Untitled\, | = || & &]

[‘u’iewIPruchbjectlPrintINameIFreezeIEstimatel Fnrecastl Statslﬂesids-

Estimation Command: e

LS DILEXHR) C LEXHR(-1) LOIP_POS(-1) LOIP_MEG(-1) LGDP_POS(-1)
LGDP_MEGE-1) LMZ2(-1) D{LEXHR(-1)) D(LEXHR(-2)) DILEXHRI(-3)) D
(LOIP_POS(-0)) DILOIP_POS(-1)) DILOIP_POS(-2)) DLOIP_NEG(-0)) D
(LOIP_MEG(-1)) D{LOIP_MEG(-2)) D(LGDF_POS(-0)) D(LGDP_FOS(-1)) D
(LGDP_MEG{-0}) DILGDP_NEG(-1)) DILMZ{-0)) DILM2{-1)) D(LM2{-2))

Estimation Equation:

D(LEXHR) = C{1) + C(2)*LEXHR(-1) + C(3)*LOIP_POS(-1) + C{4)*LOIP_MNEG(
1) + C(5FLGDP_POS(-1) + C(6)*LGDP_NEG(-1) + C(7)*LM2(-1) + C{8)'D
(LEXHR(-1)) + C(9)*D(LEXHR(-2)) + C(10F'D{LEXHR(-3)) + C(11)*D
(LOIP_POS) + C(12)*D(LOIP_POS(-1)) + C(13)'D(LOIP_P0OS(-2)) + C(14)*D
LOIP_NEG) + C(15)*D{LOIP_NEG(-1)) + C(16)*D(LOIP_NEG(-2)) + C(17)*D
(LGDP_POS) + C(18)*D(LGDP_POS(-1)) + C(19/*"D(LGDP_NEG) + C(20)*D
(LGDP_NEG(-1)) + C{21*D(LM2) + C(22)*D(LM2(-1)) + C{23)*D{LM2{-2))

Substituted Coefficients:

D(LEXHR) = 9.84558645371 - 1.23420843304*LEXHR(-1) +
0.0990492167783*LOIP_POS(-1) - 0.405752936578*LOIP_NEG(-1) -
0.224264606266*LGDP_POS(-1) - 1.28698119057*LGDP_NEG(-1) -
0.285935733474*LM2(-1) + 0.564110111134*D(LEXHR(-1}) +
0.262217484702*D(LEXHR(-2)) + 0.132759320394*D(LEXHR(-3)) +
0.0465476609113*D(LOIP_POS) - 0.0751749165377*D(LOIP_POS(-1)) -
0.120839513537*D(LOIP_POS(-2)) - 0.120376367138*D(LOIP_NEG) + v

From the figure, the LR asymmetry test involving LOIP can be stated as
HO: C(3)=C(4)
and that involving LGDP as
HO: C(5)=C(6)
The short run asymmetry test is given by
HO: C(11)+C(12)+C(13)=C(14)+C(15)+C(16)
for LOIP and
HO: C(17)+C(18)=C(19)+C(20)
for LGDP.
Joint test is given by
HO: C(3)=C(4), C(11)+C(12)+C(13)=C(14)+C(15)+C(16)
for LOIP and by
HO: C(5)=C(6), C(17)+C(18)=C(19)+C(20)
for LGDP.



