Quantile Regression
In EViews

Ass.Prof. Andriy Stavytskyy




File: Engel.wf1

» Y - food expenditure
» X = household income
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Estimation

} TO estimate a quantile rE::|l.JE|titJr'|E*;:tir'l"lﬂtit:hr'l
reg I’ESSIOH Spedification | Options |

specification in EViews| s | :
you may select e Carston B ey e ssre O an g
Object/New

Object.../Equation or
Quick/Estimate
Equation... from the

m al n m e n u Method: |QREG - Quantile Regression (induding LAD) -

» From the main
estimation dialog you
should select QREG -

Quantile to estimate: 0.5

Estimation settings

Quantile Regression o] [ crecrmem

(including LAD).
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Estimation Options - 1

Equation Estimation

» Th ions on th
e options on the o o |

I e ft - h a n d S i d e Of t h e Estimation options Tteration control

Coefficent

page control the o, (bS] | | Vet S

. Weight: None = Starting values:
methOd for Computlng [ ] DDispIaysetﬁru;s_
t h e C O e ffi C i e n t EViews default Bootstrap settings

covariances, allow you | sy

tO S DECIfy a We | g ht ::I{E:Er;ﬂw {::Lzr:::alj :} 100
Series for Weightec SizeParlam: 0.05

Quantile

e St i m at i O n y a n d Method: {F‘.ankit (Cleveland) v} Knuth
1 Kernel: Epanechnikov =
specify the methoc

for computing scalar o

sparsity estimates.
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Estimation Options - 2

of user specified values.

www.andriystav.cc.ua

» The iteration control Equation Estimation
section offers the [ speficaton | Optons |
sﬁandard eﬂit field for E;ﬁ:;;;z::pfms | s
changing the maximum Coverianee; [Muber Sanduich v ax Iterations:
numlger%f iterations, a weight [ ene 2) 55;;::‘::;
combo box for specifying
starting values, and a EViews defaul Bootsirap settings
check gOX for displaying Sparsity Estimation XY-pair
the estimation settings in et [Kemel gesica) v 100
the output. Note that the gy [esheater ]
default starting value for Somen: 008
quantile regression is 0, Methog; (Rt Cevelnd) o
but you may choose a i
fraction of the OLS
estimates, or provide a set ok ) [ cxacyssma




Estimation Options - 3

» When you select
Bootstrap in the
Coefficient
Covariance combo,
the right side of the
dialog changes to
offer a set of
bootstrap options.

Equation Estimation

Spedification | Options

Estimation options

Iteration contraol

Egi;’:;ﬁg; [Huber Sandwich ,] Max Iterations: 500
Weight:  [None z) | | SErtng vakes:
[ Display settings

EViews default Boot=lap setings
Sparsity Estimation XY -pair
Method: [Kernel {residual) v] 100
Bandwidth
Method: [HaII—Sheaﬂﬂer - ]
Size Param: 0.05
Quantile )
Method: [F‘.anklt (Cleveland) - ] Knuth
Kernel: [Epanemniknu - ]

[ QK J [ CKacysaTH
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Estimation Output - 1

» The top portion of the
output displays the
estimation settings.
Here we see that our
estimates use the
Huber sandwich
method for computing
the covariance matrix,

with individual sparsity

estimates obtained
using kernel methods.

(=] Equation: UNTITLED Workdfile: ENGEL:Engel\

- 08 X

[UiewIPrncI Dbject] [Printl NameIFreeze] [EstimateIFnrecastI StatsIResids]

Dependent Variable: Y

Method: Quantile Regression (Median)

Date: 05/01M13 Time: 16:00

Sample: 1235

Included observations: 235

Huber Sandwich Standard Errors & Covariance

Sparsity method: Kernel (Epanechnikov) using residuals
Bandwidth method: Hall-Sheather, bw=0.15744
Estimation successfully identifies unigue optimal solution

Wariable Coefficient Std. Error t-Statistic Prob.

C 81.48225 24 03494 3.390158 0.0008

X 0.560181 0.031370 17.85707 0.0000
Pseudo R-squared 0620556 Mean dependentvar G24.1501
Adjusted R-squared 0.618927 S.0. dependentwvar 276.4570
S.E. ofregression 120.8447 Objective a779.966
Cuantile dependent var 5825413 Restr. objective 23139.03
Sparsity 2093504 Quasi-LR statistic 548.7081
Prob(Quasi-LR stat) 0.000000
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Estimation Output - 2

(=] Equation: UNTITLED 'Waorkfile: ENGEL:Engely - B8 X

} Be I OW th e h e ad e r [ViewlPrncIDbject] [PrinthameIFreeze] [EstimatelFnrecast[StatsIResids]

information are the

Method: Quantile Regression (Median)

coefficients, along Date 0113 Time: 1600
Wi t h Sta n d a rd e r rO rS y EELUedregai?jﬁ?hatﬁi?:r?t;SrngErmrs & Covariance

Sparsity method: Kernel (Epanechnikov) using residuals

t_ S tati St | C S a n d Bandwidth method: Hall-Sheather, bw=0.15744

Estimation successfully identifies unigque optimal solution

as S OC I ate d p_val u e S - Variable Coefficient Std. Error t-Statistic Frob.
We See that bOth C 81.48225 2403494 3.390158 0.0008

ff . X 0.560181 0.031370 17.85707 0.0000
Coe I C I e n t S a re Pseudo R-squared 0.620556 Mean dependentvar 6241501
- - Adjusted R-squared 0.618927 5.D. dependentvar 276.4570

S tatl S t I Cal Iy S.E. of regression 120.8447 Objective A779.966
Cluantile dependent var 5825413 Restr. objective 23139.03

Slgnlflcantly d|ffe rent Sparsity 209.3504 Quasi-LR statistic 548,709
from zero and
conventional levels.

Prob{Quasi-LR stat) 0.000000
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Estimation Output - 3

»

4

The bottom portion of the output
reports the goodness-of-fit measure
(pseudo R-squared), and adjusted
version of the statistic, as well as the
scalar estimate of the sparsity using
the kernel method. Note that this
scalar estimate is not used in the
computation of the standard errors in
this case since we are employing the
Huber sandwich method.

Also reported are the minimized value
of the objective function ("Objective"),
the minimized constant-only version
of the objective ("Objective (const.
only)"), the constant-only coefficient
estimate ("Quantile dependent var"),
and the corresponding form of the
Quasi-LR statistic and associated
probability for the difference between
the two specifications.

E] Equation: UNTITLED Workfile: EMGEL:Engel, - 0 X
[ViewlPrncIDbject] [PrinthameIFreeze] [EstimatelFnrecast[StatsIResids]
Dependent Variable: Y
Method: Quantile Regression (Median)
Date: 05/0113 Time: 16:00
Sample: 1235
Included observations: 235
Huber Sandwich Standard Errors & Covariance
Sparsity method: Kernel (Epanechnikov) using residuals
Bandwidth method: Hall-Sheather, bw=0.15744
Estimation successfully identifies unigque optimal solution
WVariable Coefficient =td. Error t-Statistic Prob.
C 81.48225 2403494 3.390158 0.0008
X 0.560181 0.031370 17.85707 0.0000
Pseudo R-squared 0.620556 Mean dependentvar 6241501
Adjusted R-squared 0.618927 5.D. dependentvar 276.4570
S.E. of regression 120.8447 Objective A779.966
Cluantile dependent var 5825413 Restr. objective 23139.03
Sparsity 2093504 Quasi-LR statistic 548.7091
Prob{Quasi-LR stat) 0.000000
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Different methods of estimation -

]

Equation Estimation

Spedfication | Options

Estimation options

Iteration control

Coefficent ; Max Iterations: 500
Covariance: [Huber Sandwich v]
Weight ["| Display settings
series:
Scaling:  |EViews default Bootsirap settings
Sparsity Estimation Method: | XY-pair
Method: [Kernel {residual) v] Replications: | 100
Bandwidth Mo, of ohs:
Mathod: [Hall—Eheaﬂ"ler v]
Size Param: 0,05 Cwutput:
Quantile ) Random
Methad: [Ranklt (Cleveland) v] generatar: Knuth
Kernel: [Epaned"lniknv - ] Seed: Clear
[ Ok ] [ CracysaTH

Equation Estimation

Spedfication | Options

www.andriystav.cc.ua

Iteration contral
eﬁ;ﬁ?e:l [Buutstrap ,] "y Iterations: 500

Weight [ Display settings

series:

Scaling: | EViews default Bootstrap seltings
Sparsity Estimation Method: [X‘f—pair b
Method: [Kernel {residual) v] Replications: 100
Bandwidth Mo. of obs:
Method: [HaII—Sheaﬂﬂer v]
Size Param: Q.05 e
Quantile ) Random
Method: [Rankzlt (Cleveland) v] generator: Knuth v]
Kernel: [Epaned"lniknu - ] Seed:

[ Ok ] [ CracyeaTu ]




Different methods of estimation -

2

=l Equation: UNTITLED Workfile: EMGEL::Engel, - B X

=l Equation: UMTITLED Workfile: EMGEL::Engel’, - B

x

[UiewIPmcl Dbject] [Printl NameIFreeze] [Estimateanrecastl Stats 1 Resids]

[Uiewl PrncIDbject] [PrintINamel Freeze] [Estimatel FnrecastlStatsIResids]

Dependent Variable: ¥

Method: Quantile Regression (Median)

Date: 05/01M13 Time: 16:00

Sample: 1235

Included observations: 235

Huber Sandwich Standard Errars & Covariance

Sparsity method: Kernel (Epanechnikov) using residuals
Bandwidth method: Hall-Sheather, bw=0.15744
Estimation successfully identifies unique optimal solution

Wariable Coefficient Std. Error t-Statistic Prob.

C 81.48225 24 03494 3.390158 0.0008

X 0.560181 0.031370 17.85707 0.0000
Pseudo R-squared 0620556 Mean dependentvar 6241501
Adjusted R-squared 0618927 S.0. dependentvar 276.4570
S.E. ofregression 1208447 (Objective 8779966
Cuantile dependent var A82.5413 Restr. objective 23139.03
Sparsity 2093504 Quasi-LR statistic R48.7091
Prob(Quasi-LR stat) 0.000000

Dependent Variable: Y

Method: Qluantile Regression (Median)

Date: 05/01M13 Time: 16:10

Sample: 1235

Included observations: 235

Bootstrap Standard Errors & Covariance

Bootstrap method: XY-pair, reps=100, rng=kn, seed=570811158
Sparsity method: Kernel (Epanechnikov) using residuals
Bandwidth method: Hall-Sheather, bw=0.15744

Estimation successfully identifies unique optimal solution

Wariable Coefficient Std. Error t-Statistic Prob.

C 8148225 2707972 2.008977 0.00249

X 0.560181 0.034541 16.21803 0.0000
Pseudo R-squared 0620556 Mean dependentvar G624.1501
Adjusted R-squared 06189827 S5.D.dependentvar 2764570
S.E. of regression 1208447 Objective A779.966
Cluantile dependent var 5825413 Restr. objective 23139.03
Sparsity 211.9508 Quasi-LR statistic 5419772
Prob(Quasi-LR stat) 0.000000
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Statistical procedures

» With the exception of Quantile Process, the
guantile regression views and procedures
should be familiar to ordinary least squares
regression.

A\



Quantile Process Views

> The Quantile Process (=) Equation: UNTITLED Workfile: ENGEL:Engel\ _ = x

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

view submenu lists

Estimation Qutput n)

three specialized ActuFredReicunl

igradients and Derrvatives »

VI eWs t h at re Iy on SR R S?ﬁgﬂm, seed=570811158
. . ) ) kov) using residuals
quantile process Cocficent Diagnostcs

w=0.15744
Residual Diagnestics

eStl maftes. Stability Tests

Quantile Process

Std Frrar t-Statistic Prak.
Process Coefficients...

v v w

Slope Equality Test...

Label
Symmetric Quantiles Test..,

Pseudo R-squared 0.62055 - 1
Adjusted R-squared 0.618927 S.D. dependentvar 276.4570
S.E. of regression 120.8447 Objective 8779966
Cluantile dependent var 8825413 Restr. objective 23139.03
Sparsity 211.9508 Quasi-LR statistic 5419772
Prob(Quasi-LR stat) 0.000000
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Process Coefficients - 1

» You may select View/Quantile
Process/Process Coefficients to examine the
process coefficients estimated at various
quantiles.

A\



Process Coefficients - 2

» The Output section of the
Specification page is used to

Quantile Process

control how the process results ot [oupa]

are displayed. By default, © Table

EViews displays the results as a o Greeh

table of coefficient estimates, S
standard errors, t-statistics, e e spedhaton
and p-values. You may instead © User specied quaniies

click on the Graph radio button
and enter the size of the
confidence interval in the edit
field that appears. The default

is to display a 95% confidence

OK ] [ CracysaTH

interval.
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Process Coefficients - 3

» The Quantile Process
Specification section of the
page determines the quantiles
at which the process will be
estimated. By default, EViews
will estimate models for each of
the deciles (10 quantiles, ). You
may specify a different number
of quantiles using the edit field,
or you may select User-
specified quantiles and then
enter a list of quantiles or one
or more vectors containing
quantile values.

Quantile Process

Spedfication lm‘

Qutput
(@) Table
() Graph

Quantile Process Spedfication

@ Quantles 10

(71 User-specified quantiles

Display coefficents for estimated specification and:

www.andriystav.cc.ua
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Process Coefficients - 4

» The Output page of the Quantile Process
dialog allows you to save [Specifcation ] Ot |
the results of the quantile Save Quantie Estmates
process estimation. You Quenties Vector: |
may provide a name for oot Mt

the vector of quantiles, the
matrix of process
coefficients, and the
covariance matrix of the
coefficients. For the k
sorted quantile estimates,
each row of the k*p

Covariance Matrix:

coefficient matrix contains x| [Crocyeam

estimates for a given
quantile.
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Process Coefficients -

(=] Equation: UNTITLED 'Workfile: ENGEL:Engel,

5

- 0 X
[ViewlProcIDbject] [PrintINamelFreeze] [EstimatelForecastlStatsIResids]
Quantile Process Estimates
Equation: UNTITLED
Specification: ¥ C X
Quantile Coefficient Std. Error t-Statistic Prob.
C 0.100 1101416 33.03477 3.334110 0.0010
0.200 102.31349 2934735 3486308 0.0006
0.300 9911053 17.36812 5706467 0.0000
0.400 101.9599 26.15952 3.897621 0.0001
0.500 81.48225 27.21614 29938495 0.0021
0.600 TAT0227 2284821 3488337 0.0006
0700 79.28362 2585253 3.054947 0.0025
0.800 58.00666 2613330 2219645 0.0274
0.900 G7.35087 20.37842 3.305010 0.0011
X 0.100 0401766 0.046306 8676274 0.0000
0.200 0446900 0.039406 11.34096 0.0000
0.300 0481240 0.022713 2118808 0.0000
0.400 0509894 0.036755 13.87282 0.0000
0.500 0.560181 0.034715 16.13674 0.0000
0.600 0.5858449 0.030706 19.07959 0.0000
0700 0.608851 0.034557 17.618386 0.0000
0.300 0.659511 0.031173 21.15681 0.0000
0.800 0.6862949 0.025756 26.64616 0.0000
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Process Coefficients - 6

(=] Equation: UNTITLED Workfile: ENGEL:Engel\,

[Uiewl Procl Dbject] [PrinthameIFreeze] [Estimatel Fcurecastl StatsIResids]

Quantile Process Estimates (95% CI)
c

180

120 4

80+

]

T T T T T T T
00 01 02 03 04 05 06 O0F 08 09 10

Cuantile

T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10

Cuantile
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Slope Equality Test - 1

» To perform the test

for the equality of E—

the slope coefficients i
across quantiles, T
select View/Quantile |

Process/Slope

Equality Test... and

fill out the dialog. o] [crecrem
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Slope Equality Test - 2

» The Specification page is used
to determine the quantiles at

which the process will be ————
compared. Spedfication | Qutput]
» EViews will compare with e o
S I (0] pe (n on-1ln te rce pt) Test slopes of estimated equation against slopes for:

@ Quantiles 4

coefficients of the estimated
tau, with the taus specified in
the dialog.

» By default, the comparison
taus will be the three quartile
limits (0.25, 0.50, 0.75 ), but

(71 User-spedfied quantiles

you may select User-specified ox | [ cuacysam

guantiles and provide your
own values.
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Slope Equality Test - 3

» The Output page

Quantile Slope Equality Test

allows you to save the ] ovot |
resu Its from the Save Quantile Estimates
S u p p I e m e n ta ry Quantiles Vector: |

Coeffident Matrix;

process estimation.

» You may provide a
name for the vector of
guantiles, the matrix

Covariance Matrix:

0K ] [ CracyBaTH

of process
coefficients, and the
covariance matrix of
the coefficients.
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Slope Equality Test - 4

» We compare the slope

Coef.ﬂc'ent for the medlan (=] Equation: UNTITLED Workfile: ENGEL:Engel\ - 8 X
agalnSt those estlmated at the [‘Ji&wlecIDbject] [PrintINamelFrEeze] [EstimatelFnr&castlStatis&sids]
upper and lower quartile. Quantle Slope Eauality Test

» The top portion of the output  Seeciication:vcx
shows the equation Test Summary Chi-Sq. Statistic  Chi-Sq. df Prob.
SpeCIflcatIOI’l, and the Wald Wald Test 21.04210 2 0.0000

test summary. Not
surprisingl Xgiven the graph Restriction Detail: b(tau_h) - bitau_k) = 0
of the coef¥icients above), we

see that the y?-statistic value
of 21,04 is statistically R
significant at conventional
test levels.

» We conclude that coefficients
differ across quantile values
and that the conditional
quantiles are not identical.

Cluantiles Yariable Restr. Value Std. Errar Praob.
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Symmetric Quantiles Test - 1

} C O n d it i O n aI -Sjrmmetric Quantiles Test
Spedification lm‘

symmetry implies —

Test for symmetry using coefficients of equation and:

that the average O Qs 1
value of two sets of s
coefficients for
symmetric quantiles

around the median e

will equal the value

of the coefficients at o |cmomem

the median:

B(1)+B(1-1) :Bm

oy ™
AN
AN
'\‘\\‘\"\
WAL
AL
ALY
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Symmetric Quantiles Test - 2

3 You may use the Symmetric Quantiles Test
Output page to save __“MT'
the results from the Cumticnvectr: []
supplementary o
process estimation.

» You may provide a
name for the vector of
guantiles, the matrix
of process

coefficients, and the —

] [ CEacyBaTH

covariance matrix of
the coefficients.
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Symmetric Quantiles Test - 3

4 We_see that the te_st compares -[E]Equation: UNTITLED Workfile: ENGEL:Engel\ - O
EStImatES at the fll’St and ] [UiewlecIDbject] [PrintINamelFreeze] [Estimate[FnrecastIStatisesids]
third quartile with the median sy mmeticuanties rest
specification. Equation: UNTITLED

Specification: ¥ C X

N Wh||e earlier we saw Strong Test statistic compares all coefficients
evidence that the slope Test Summary Chi-Sq. Statistic ~ Chi-Sq. d Prab.
coefficients are not constant ... pp— —

across quantiles, we now see
that there is little evidence of  resticion petail bitau + bi-tau) - 276(5) = 0
departures from symmetry.

Quantiles Yariable Restr. Value Std. Error Prob.
g The pvera“ p—Va|ue for the 0.25 075 C -5.084370 37 86883 0.8832
test is around 0.78, and the X -0.002244  0.047568 0.9624

individual coefficient
restriction test values show
even less evidence of
asymmetry.
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Self study



