HL3] ARGl d et 3720+ 7] FLAY

Journal of the Korean
Data & Information Science Society
2002, Vol. 18, No. 1, pp. 157 ~ 164

The Strong Consistency of Regression Quantiles
Estimators in Nonlinear Censored Regression Models

Seunghoe Choi !

Abstract

In this paper, we consider the strong consistency of the regression quantiles esti-
mators for the nonlinear regression models when dependent variables are subject to
censoring, and provide the sufficient conditions which ensure the strong consistency
of proposed estimators of the censored regression models. one example is given to
illustrate the application of the main result.

Key Words: Nonlinear Censored Regression Model, Regression Quantiles Estimators,
Strong Consistency.
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H =R o2 22 ¥4y 7 €3 A= ¥ (Nonlinear Censored Regression Model,

NCRM)
ye = min{ce, f(x,0,) + €}, t=1,2,---,n (1.2)
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O C RPol| &3k v x| WlE oty 18]al B34 f= RIx OlA RIOZ 7h= A&5T
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Ath FEH5UT yv TEBDAHA ¢ofl Y oto] A v A LA otk
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if y < ci(uncensored)
ct, if y: > ci(censored)

8} A Al gk (indicator function)

< °o]&3ste] B (1.2)00] X
Powell(1984)2 7 93] 7
o

Squares, LS)F=7g #Fo] o] 4] o vlzHeto g LS5 7ol thah thto. = & 4 H ol d A} (Least
Absolute Deviation, LAD) 37 &g A ¢Falal th <=

E#0.(3)2 AxArAAFA o et 519k Chendt Wu(1994)= AP A<D
et LADF g o] B ARS: 0,0] 25 sHe SREAS AL Choidh
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Pﬂ(yt — min{cy, f(x,0)}) (1.3)

= 3 0,(08)S 3759 (Regression Quantiles, RQ)3A 2o g} 3tATh. o] 7] A
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w <0
ol 0 < B <1 otk AP LYo the RQFA e 4 ES-2 Powell(1986) 7 Port-
noy(1991)0l & ato] A = 9.2 Jureckova2} Prochdzka(1994) 2 1 Choi} Kim(2001)+=
H AP ARyl thet RQFAFY H24 4dS A7tk

Bw, w>0
pp(w) = { (8 — 1w,
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ft(g) — Gt bt(e) = ft(e) - ft(90)7

ft(e) = f(xt79)7 at(e)

2 A9 dy (0)2F AA A2 0o

"op))

f(@,0) =01 + f(x, (02,

g 5

=
e

°] RQ

(2.1)

Rn(e : 6) - Rn(eo : ﬁ)

Qn(6: B)
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e 2.1 AP ALIARY (1.2)0] 7FY A, BE WE53H Q. (0 : B) — E[Qn(0 : 8)]7}
0o Fradrt &,
Qn(0:08)— ElQn(0:5)] 5.0
oI},
4

Vi(83,0,0,) = pp(y: — min{cy, fi(0)} —np) — pp(ye — min{cy, f1(0,)} — np)
2} 3} Chebyshev F-5 412

1<t<n

max Var[V:(8,0,0,))
P{|Qn(0) — E[Qn(0)]| > €} < .

ne2

2 gugrow Rel 218 S5 JNAL V(3.60,0,)9 Bao] §ARL RojFd F
Bk TS pp()9) BSgozRE

pp(z+y) < psx) + pp(y)

= 5T 5+ Ut wepA gded A4 23R g2 22
0, on Q ={reQ:c < fi(0),ce < fi(0o)}
Vi(8,0,0,) < pp(fe(0o) = fe(0)), on Qo ={zx€Q:c; > fi(0),ce > fi(0o)}
PN =Y pa(fie(6,) — ), on Qs ={zeQ: fi(0) <c; < fi(0,)}
pplct — fi(05)), on Qy={zx €Q: fi1(0,) <c < fu(0)}

272 9L 4 Utk B 7h O 5L Q0] S5 9L

pp(ct = fi(0o)) < ps(fi(0) = fi(6o)), pa(fi(0o) — ci) < pp(fi(0o) — [i(0))

o|m=
Vi(8,0,00) < ps(fi(bo) — fi(0))
olt}t. webA 75 = max{f,1 - g}t 5t

Vi(8,0,00) < 75 f:(60) — f:(0)]
ojty. 1u=, § 43} Holder #5402 HH
Vi(8,0,00) < 7l V £ (O) 1110 — 6] (2.2)

S HEY 5 Ao 47N I =M, + (1 - V6,0 <A< 1], ||& F22= =52 &
o 2B BE A (22)9% 7H AZRE Vi(5.0.6,)9 Bate] RS T S ek

AQART (L2)o) Phstel, Fol A AN 744 A, Bel T A4S F7HshA



Cr: A% Cul,) = {t: fi(0o) < e} DA AT qu(bo)F AA A5 0] ¥, S
%(90>7} q(6 )oﬂ > 6}1 0< q(6,) <10t}

L BAV,00.) =1 S VAOIVT(0,)F o9 F FAAL V(0,)= SBe)
teC, (00)

F3 AAH AGAA FEA5 ghol FEAWAZ o] Avhit ol BEY 9
L7h S AL Fad BAIT FE AL D AP BRHAL /12T 9L
4(6,) = 1°] O 7P Cr WARIAARYeNA A7 AFHE 2A0% WY 2
B3 Aol BT 5 E E5ASY gl F3 AL AL (4(6,) = 0)= IAR Yo
Aot 4 5 Utk wekd A CrolA AN A% gol FEAWAY ol BET
Gt FEA5S £9 AR ARF W& AF WSS FA 5ol of Ak

37 RY (1.2)0] 7t A, B} CE wh=atd 3| AR FHF0,(0)=
7. .=,

Bu(B) =25 (01 + 1,02, -, 6)
o},

2% RQEAF 0,(8)2 2LA4E BolF7) sl 429 6> 00l thate] thg 4]

lim inf {R,(0;8) — R.(05;8)} >0 a.e.
n—oo ||§—6,|>8

7t AR EE HoF FE 221904
Qn(0:B) = E[Qn(0: B)] +o(1)

B E 8RS 4,7}
Q(O:8) = lim B[Qu(0: 9)

° i_;:gk dS Bk Q,0f &3h=toll et Vi(8,0,60,) 71X 3hS Fu(0) 8 3taL Fi3(0)<
-5

b (0)+ns a(0o) a(00)
Blar(6,) — bi(0)) - [ / (ar(6) — i(6)) — /b At /b (ar(80) + 15)

¢ (0)+np «(0)+ns

dGy(A)

o3, 74 BE o] §3to] 203 Al stu

at(eo)
= b(0)) + /b (A —a¢(b,) — nﬁ)l dG(N)

bt(9 +77B ¢ (0)+np

ojth. o] &t HlT WO R Fu(f)=

[f:;w")(at(eo) =)+ [ 0] dGU(N), 2 0
20 (ay(0,) = N)dGy (), 0 <0

161



162 s3]

0117 Ft2(0)}1_:‘

f,:lﬁﬁ+bt(9)(bt(0) — A+ Wﬁ)th( ) at(eo) > bt(e)
[ (0u(8) = At m3) + [, (0e(6) = ax(80) + 1) dGL (), s < n(6,) < bu(6) + 15
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0*€N¢ (6
2 WEss 09 EAYL AR 2ol tEQz T 0 < by(6) < as(6,) ] B2
’flﬁ+bt(9)
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Fi3(0)
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a (6, .

o o A = ai(00) = ng)dGi(N), if ai(6o) < ng <0
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olal, t € D Wl 0< ar(b,) < by(f)o] 22

at(eo)
Fu(0) > / (at(0) — N)dGe(N) =nwa >0

s
oltt. wWehA e = {2, 3, ma} Bk SHE, 7HF Coll &} s}
lim inf  E[Qn(0:5)] = 3q(0)n
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1
Vn(GO) = ﬁ vft(HO)vftT(QO)
teCr(0,)
qn(9) 1 Z k.xteeaﬂct,
_ t€CH (6,)
% kaxzelse % Z (kxtea3mf)2
teCp(6,) teCr(6,)

rlr

[ dH () J kae®® dH (x)
Q@[Im&wm@(ﬁm%ﬂwﬂ@]

2 FHTT B9 a= (a1, a2) # (0,0)°0 w5t
aV(0)al = q(@)/ (o1 + agkxeai“z)z dH(x) >0

Bz FHALAF A FANY L wHAch
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