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Variable, Coefficient, Std. Error, t-Statistic, Prob. 233X N A8t 4, fhit 2%, fhitbrE2E . « S&ita kP
{H . Pseudo R-squared , Adjusted R-squared 24 R2, Objective A H 5 bR 05 /Mi Objective ( const. only) {¥
PR FARPRAUR/IMEL, Quasi-LR statistic, Prob ( Quasi-LR stat) B9k o ML P A, %4 T
WFEREL (Process Coefficients) | AR (slope equality test) . XJFRFCEG ( symmetric quantile test) =~
oL

R4 Eviews S EF%H &5 R

Table 4 The results of quantile regression in eviews

Dependent Variable: AS

Method: Quantile Regression ( Median)

Date: 12/30/14 Time;

Sample (adjusted) ;

Included observations; 39 after adjustments

Huber Sandwich Standard Errors & Covariance

Sparsity method: Kernel ( Epanechnikov) using residuals
Bandwidth method; Hall-Sheather, hw=

Estimation successfully identifies unique optimal solution

Variable Coefficient Std. Error L-Statistic Prob.
G
AS (-1)
Pseudo R-squared Mean dependent var
Adjusted R-squared S. D. dependent var
S. E. of regression Objective
Quantile dependent var Objective ( const. only)
Sparsity Quasi-LR statistic
Prob (Quasi-LR stat)

1E stata BAFF SIS Eviews ?AH‘EZIQ%U\ SRS SR ARE R Statistics — linear models
and related— Quantile regression 78 PUFP 437 5 [a] Y94 Y A fIE 26 3¢ . Statistics— Nonparametric analysis 13,
AT PR DU LA BN R BEAT — BP0 HE SHEAE , eS| AR B T P e P 7 v g 2
AL B R AT Ay 25 2R S AE rh e AN TR Option I AT P AR A6 Y A48+
3.2 BFURGLASRE

R &5 quantreg £

ROE S o L8 ml )9 52 % 288 7, RSB FAE R B2 % 0 P& install. packages
("quantreg”) BV A 4 %¢ quantreg £, {753 B AR, AU A0 E2 B A7 2240 A library ( “quantreg”)
IN#R quantreg £, IEAME AT LUHE 8 40T 75 23k A B 240 0T .



zos (1 SRR % | R R L AL S 101

help. start( ) #HIEA R B H U
help(rq) #R B vq BRELAYHE B, AT LIE AL 7 1q
example (1q) #L TR LB BN PREL vq () 1) —A ] BRI G S

MATLAB (SAS P [EI#EAB T LA T 4% quantreg £ /5 S0 84 719, SAS 5 Bl vh s Bis & BRFL
SR AR AR B S AR P AN

R EH LT,

e U N N L

data ( engel ) #INZE quantreg 6 F A7 AOERSE , (1 FH IS A 00 B A 530 4
fitl =rq(foodexp ~ income,tau=0. 6 data=engel) # 1T 60% F7 15 A2 %l

fitl Gk AT AN vk VRN RIUE Y

summary ( fitl ) #HH RTINS s g R

rl =resid( fitl ) # B 22751, MR AE M AR i vl

cl =coef(fitl ) #S BB R MR 25728 i el

summary ( object,se = NULL, covariance = FALSE | hs = TRUE , --+ ) #ill i 1% B 250 se 7] DL15 2 2 508 &
g

Hh FESHR .

# object: ZMELENAXTZR ARIE vq () BRACEAFRIAYAE RN fitl

# se: T HAESEAGHHEPRHEZE N 15, 1T LAY (B A 45 .

—rank ; HR¥E Koenker(1994) (RAGIGIS 2 bR UE 22 AOAG T . BRI R B0 5% 25 2 IRl 7 [ 49 A &
WM — S50 iid =FALSE , W% JH Machado (1999) B T BAR 2 (2B S s se="rank” , iid =
FALSE) ,

—iid: (XA EIPEEIAY iid = FALSE ANJA), 33X HUZRSHL se 19— AN, 107 TR AY did 22— M2 S50
B2 5% 22 IR S W) 53 A5, 345 IR KB (1978 ) I 5 ik 18k 2%

—nid: J sparsity BIETHE S EUS T HERREZ

—ker: JH Powell(1990) HYRZ# BT Ik A BIbR 2%

#hoot: SRH bootstrap [ BIMFERY 5 i1 5 bR 22,

~BRINFE LT, se =NULL H. convariance = FALSE , #5125 () 3R I8 2 se = " rank” s HABTE T, se BRIA
{H R nid”

HEAN TR SR B R B THE Y L4

fit] =summary ( rq(foodexp ~ income,tau=2:98/100))

fit2 = summary ( rq(foodexp ~ income,tau=c(0.05,0.25,0.5,0.75,0.95)))

plot(fitl)
plot (fit2)
# #H A
attach(engel ) #TIT engel BUHRAE , HALIBATIH A A5 4 8 0T LA FAH . 51)

plot(income, foodexp,cex=0. 25 ,type="n",  # W&, 3D

xlab="Household Income”,ylab ="Food Expenditure”)

points (income , foodexp ,cex=0. 5, col ="blue”) # I, IR /NF 0.5

abline (rq(foodexp ~ income,tau=0.5) ,col="blue”) # I H{x; £ Al 5 A LG ELLR , 2 (015
abline (Im(foodexp ~ income) ,lty=2,col="red”) # IHif iz /N 3Rk UA HL B4
taus=c(0. 05,0. 1,0.25,0.75,0.9,0.95)

for(i in 1 ;length(taus) ) { # RTINS N RLA HL Bl Ik 6

@ AEHRUTE R L A B BEAS  hitp ./ www. ciidbnu. org/news/201212/20121218191555706. html

U
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abline (rq(foodexp ~ income,tau=taus[i]) ,col="gray”)
detach (engel )
#HHCBOR R 3 LR AR G 2 75 48 )
fitl =rq(foodexp ~ income,tau=0.25) fit2=rq(foodexp ~ income,tau=0.5)
fit3 =rq(foodexp ~ income,tau=0.75)  anova(fitl,fit2,fit3)
SAS LR F
proc quantreg data=a;
model y=x1 x2;
run;
proc quantreg algorithm =interior( tolerance = 1e—6)
ci=none data=a;
model y=x1 x2/itprint nosummary ;
run;
matlab SZE AR
function b=rq_fnm(X,y,p)
% Construct the dual problem of quantile regression
% Solve it with Ip_fnm
[mn]=size(X); u=ones(m,l); a=(l-p). * u; b=-Ip_fam(X', -y, X’ * a,u,a)’;
function y=Ip_fam(A,c,b,u,x) % Solve a linear program by the interior point method ;
% min(c * u),s.t. A * x=b and O<x<u % An initial feasible solution has to be provided as x
% Function lIp_fnm of Daniel Morillo & Roger Koenker Translated from Ox to Matlab by Paul Eilers 1999
% Modified by Roger Koenker 2000—— More changes by Paul Eilers 2004
% Set some constants
beta=0. 9995 ;small=1e—5;max_it=50;[ m n | =size(A) ;
% Generate inital feasible point
y=(A'\ ¢')'; r=c-y* A; r=r+0.001 * (r == 0); % PE 2004

z=r. % (r>0); w=z-r; gap=c * x-y * b+w * u;

s=u-x;
it=0; % Start iterations
while (gap)>small & it<max_it
it=it+1; %  Compute affine step
q=1./(z" . /x+w' . /s); r=z-w; Q=spdiags(sqrt(q) ,0,n,n) ;
AQ=A * Q; % PE 2004
ths=Q * 1’y % "
dy=(AQ" \ths)'; %"
dx=q. * (dy * A-r)’; ds=-dx; dz=-z. % (l+dx./x)’; dw=-w. * (l+ds./s)’';
% Compute maximum allowable step lengths
fx=bound(x,dx); fs=bound(s,ds); fiv=bound(w,dw) ; fz=bound(z,dz) ;
fp=min(fx,fs); fd=min(fw,fz); fp=min(min(beta * fp),1); fd=min(min(beta * fd) 1) ;
% 1f full step is feasible,take it. Otherwise modify it
if min(fp,fd)<l
mu=z * x+w * s; % Update mu
g=(z+{d * dz) * (x+fp * dx)+(w+fd = dw) * (s+fp * ds);
mu=mu * (g/mu) 3/(2%* n);
% Compute modified step
dsdw=ds . * dw'; xinv=1 . /x; sinv=1 . /s;

dxdz=dx . * dz’;
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xi=mu * (xinv-sinv); ths=rhs+Q * (dxdz—dsdw-xi);
dy=(AQ"\ths)'; dx=q. * (A" * dy'+xi—v'—=dxdz+dsdw) ; ds=-dx;
dz=mu * xinv'-z—xinv’ . # z. % dx'-dxdz’; dw=mu * sinv'—w-sinv’'. # w. * ds'—dsdw’;
% Compute maximum allowable step lengths
fx=bound(x,dx); fs=bound(s,ds); fw=bound(w,dw); fz=bound(z,dz) ;
fp=min(fx,fs); fd=min(fw,fz); fp=min(min(beta * fp),1); fd=min(min(beta * fd),1);
end
% Take the step
x=x+{p * dx; s=s+fp * ds; y=y+{d * dy;
w=w+fd * dw; z=z+{d * dz; gap=c * x-y * b+w * u; %disp(gap);
end

function b=bound(x,dx) % Fill vector with allowed step lengths,Support function for lIp_fnm

b=1e20+0 * x; f=find(dx<0); b(f)=—x(f)./dx(f);
4 S EEANEE

1 A YA B T 5 SRS A D5 T AT A 1 = AR, AT R A AR S /st 3 45 [
FELETT | Rl A PRI S R AT ) TR, X IRA | IEAAE) . SRR RBEIPAN . R
A ASE IR R R 3T AN IS B IR OCOCZR IR BRI — 2B A0 BT AN IR) 23 A A R DG 56 3R 1 72%
A, Tl S i A BRSSP O RO R AR | AR A AE S IR AR . BT A ST RS A )
P OEE R W RERS 70 Mot 5 B B it B2 2536, nl UL R A A BT BG5 7 I, (R AS T R oy
BRI EATE I TGS, R/ MEA T IR 2% 1 3 I AR 5 A5 Il i, Wi, KA ol
A BAAE 3 28I U SRAp 8RR A AN RS ], RSSO (4 o R 277 ] 3 g 30 55 0 AR I U
Ao REEENE BRE 3 R A ST AR R AR 1T L

S 3Lk
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Quantile Regression: Development, Principle and Computer Implementation

Shi Jinfeng', Liu Weiqi’
1. School of Economics and Management, Shanxi University, Taiyuan 030006, China;

2. Institute of Management and Decision, Shanxi University, Taiyuan 030006, China

Abstract; Quantile regression has been paid widely attention due to its loose assumptions and could show a more

complete statistical relationship, forming rich research results. Based on quantile regression theory development
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context, the application scope of quantile regression is analyzed, after introducing the basic principle and
estimation method of quantile regression, detailed Windows operating steps in software such as Eviews, Stata and
program in R, SAS, Matlab are supplied, and the future of quantile regression is proposed. It will provide
guidance for the future development on theory and application of quantile regression.

Key words: Quantile regression; Eviews; R
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