Journal of the Korean
Data & Information Science Society
2006, Vol. 17, No. 3, pp. 707~ 716

Testing the Existence of a Discontinuity Point in the
Variance FunctionD

Jib Huh?

Abstract

When the regression function is discontinuous at a point, the variance
function is usually discontinuous at the point. In this case, we had better
propose a test for the existence of a discontinuity point with the
regression function rather than the variance function. In this paper we
consider that the variance function only has a discontinuity point. We
propose a nonparametric test for the existence of a discontinuity point
with the second moment function since the variance function and the
second moment function have the same location and jump size of the
discontinuity point. The proposed method is based on the asymptotic
distribution of the estimated jump size.

Keywords : Asymptotic distribution, Jump size, Kernel function,
Uniform consistency
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estimation), 3|7 &=l 3+ 21 F+7Hconfidence interval) =& o =77 prediction
interval) &4, &4 3¢ (quality control) S04 EALS4E 223 938 31 Q7]
otk olg gk #Ale] el 3ot EAEETE oY 7HA akle] o =9
%A (discontinuity point)2 7Fd 7} o). o]¢fst BEAEHHES a# sk &l 3] A%
T AT E AdYPoR FAHseE AS BAEH FHdA F HY(bias)E Al
A Fo] o]&A el ol ) H(global) o2 X574 F(consistent estimator)e] =
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A H

olg gt FAMTE mA Y g HeA EASHE 7HH W o EASHY #A
(location)®} 22l A7|(Gump size)ol th3+ HL:’F@ FAH] A++= Delgado and
Hidalgo (2000)° ¢]&] 4552131, Perron (2001)< Delgado and Hidalgo?] #2Fg<
o] BA&HY HrFA FA4E Mt AFsila e Hxzo A7]d tig 4
Fr Aotk AlAlY 2 & A Chen, Choi and Zhou (2004)= HAaAFHeRE &
AL&He] FHHS AAS B 2 \:} Kang and Huh (2006)+= Perron< 17‘4‘"%} 1 7FA
= E%‘ Mg F e FALFS 11]"]0}030”1 ol gt AT EAEHY
= 2} A & (squared residua) 52 o]&3slar glth.
Weke] EdEe g 7IQdek AY TR 9
T AA L] EA L 7101 3 = ok AR F5 g

=z JARtgre qu AAFZGFE AT EAEH
A&3h= Ao F/P"LO}F’— 2] Ae-= AT
o] YA &= o248 E T (second moment functio
%&QAE\/} AgHdozL) ¥ ﬂ 3tk AS Huh (2005)01] «]“H A

& AFEolA o] Foxl EAkgTe EASH FAL AAAy
] A= A7)l A ES ?5‘}7] gk AT F40] /‘ﬂﬁﬂﬂ‘ﬂ
o] glem 17 I3 & J = (precision)7} EolA|=
RO}, o A ETFY EALEHY FH2 bS] R Ay
AitE o2 3|ATFE 4 2 FA5HA gotx v+ &olA
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B ZEE BT A7 k() =E(Y'| X=1) & 7oA 9] 4x2] E(fourth moment)©]
=
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N 1z X—x

~, 1 Z Xi—x 1 & X—x

K(X)—Tb ;L( b )Y?/Hib ;1[/( b ) (10)
# Fo] ALY FAHZFOE At 7M1 FEHEYSTFE EQUF (11
7= Adsgeolal pe wFojth 4 (9= ALY SEdErEddgolr 4 (1002 4
2 &332 Nadaraya-Watson HAYEFAZFo|t}. oFg] Theorem 12 F4% (93}
(10)9] #d dAAS HolFal 9lem o] Theoremo] A W37 943 =52 s

I} 2,
(A1) = Lipschitz 12} Z7A(Lipschitz condition of order 1)< %53t}
(A2) £+ inf oo f(x)>0F W8kaL Lipschitz 14} 245 w5

(A3) E(Y®| X=x)<oo= RFEEIT)
(Ad) poood W p0, nbllogn—ooos WL
(A5) /& Lipschitz 12} 21& 93

9 AN oW &4 F} Lipschitz 13} A4S W3t Ae, ZE (9 4
thske] ok
| e(X)-g(VI=C,l x-yl

g wEse o 45 b EABTE ek

Theorem 1. &7 (A1)-(A5)S w=3slH

Squ€[0'1]| ?X(X)_fX(XH:OP(].) (11)
SUP e 0171 K(X) ~K )| =0 (1) (12)

o] 4%

g},

Z1 Stute (1982)¢] Theorem 1.29] ZA ¥l 9Jslo] t}&

sup % ZH;L(%)—U 1. LX) | =0,V logn/nb+ b) (13)
o] A o71A4
1
‘L(u)du, 0<x<ch

1
u, = 71L(u)du, chb<x<1l-cbh (14)

Ul Z(w)du, 1-cbh<x<1
-1
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ol o= e<1oth A (Al 9 (11)9] Z2FH2 A9 5= gtk 2] (12)e] Tatol
dotw 7] 9l thae #AE AztatAt.

SUPx bf (% Z;L
< sup, be(X) ZL( “y{ri- K(X)}‘
+ sup, b}X(X) EL( )K(X) K(X)‘

(15)

2 (159 A WA FollA yi-x(X)ES AREH|AL Fato] 0o]ar =7 (A3)
oa Aol F3sted Kang and Huh (2006)¢ Lemma 5.1 ¢]afjA]
Ox(V logn/nb)7F Atk 2 (15)9] F WA ol #sijr Sotrat, WA, 2 (13)9]
A= Ad 9 Ediol oEekA] &7ld Be el diste] o

1 Xex . 1 X-x ’z
sup . (0 L(—p=) VAT L= =0p(1) (16)
o] Agdt}t w3k 4 (15)¢ F WA e e
S bf ) EL( - E{ 1b Fy(x) EL( )“(X)H

(17)

{nb }X(X) Z;L( s (X)}

o 93 &Al(bounded)® T} 2 (17)9] A WAl d-& Kang and Huh9 Lemma 5.19]
&l OV logn/nb)7t W, 2 (171 F ™A &2 2 (16)3% =71 (Al), (A2)
o] 3

+ sup,

E{ nbz‘(x) ZLL( )K(X)} K (x) (18)
Llwx(x+ bu) £ {x+ bu)du(1+ o(1))-x(x)

- [ UL,XfX(X)
= 0(b)

o ol thal o d(uniform)stAl FHATE A7 (ol met SeAE AE S

S BEE A (199 7 A9 ARTgre] sigEh. Wb, 4 (A7) A WA
Fe] Akl (18)e) dste] 4 (15)9] F WA & 0,V logn/nb+ b7+ Bt 27
ne A (12)°] 4288 devh
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?l Theorem 13} (8)°ll olato] (7] AF7HE g :a=0 3sHlA B+

Vi WLGAE)  d g (19)

=L S T
V=g 2K
~ 1o X-T 1 X-7

R(D=p B )Y/ 5 =5
= EASHY 4 127‘4‘% A e FEEESTT AGFAFEY A4 5379 A
dRAolty. webA, 4 (199 9%S AY7H g a=0° ARSAF L= 28
shal o] A F] qub’ﬁ )l EFEATEEE ol&st 7HEAAS & Ao

4. 243
o] AellA= oF HellA Atk 7HEAAH gt RJAdd ARE dof Bz g

o RoAES fste] Aug xy= A& (truncated normal distribution)
24 U

_ 1 2702

=pX -(x- X < x<
¥ o] AZEGTE o714 A A (indicator function)©]il = 919 AHA
X7 GEULEETIE HES ol 4 Aol EE o] RojAFolA dHEW
o F+9A v 0.15% HAAsS.

Ao oAb E3E Tt shte] EASA S THAE BE S o
m(z) =222 =3z+1), v/ (z)=0.03+6x1[z = 0.5]

o o] Mesigitt. ¢ RS AHEW I AT 2 AFoln FAETE BEAE
ol EAEHY A= 7=0.502 o] HoA EAbgFel o|AA EFTI A=
BEAEHo Hxe] 371 A=0.060+ 6%tk HAA A7 (size of a test)H HAA
g (power of test)= FAFa7] f18t] T st & st T2 T p=5002=
HHES 10003 & AAsEadth 2 (DolA 243Fe] £ 25 o~ M0, 1)S A8t

stEdEdet 4444 ZE—’FO FAZ A (D Ao A" AY &
biweight A ¥ &A t}S



714 Jib Huh

Heselrh, #A&He ANFEFS 5] Askel 22004
= [h.1- Ausga, BA%He AANE FAH7] Astel T4
7

=1, 100904 2zt ol A A EF5e 2% 9
g 8

B

o

r>~
2
-

ofr

=
oo

£ o

N

N
4N 2 i

2
o X g
R
Y
N o

Ao 7P A Ao e
A7HA gk 0.05, 0.10, 0.15¢9]
pS Wato] ok A
Aol wat HA A
gt pPlME Folas
F 0.107 0.159 ZA$-ol= 7t
& BoFa A
o pollA 717} 7hedel B
Abet7] flste] o Ra FAe] dagh

2

MERT

R

IS

fo

£ { e
o I

j‘g < b

-y o s

1o

!

o

o

2

N

=
o

=2
F-.JO
%,
VR

2
)

VAN

=

g

O A

~

e, o mj wx fo
I
o

AN 3

)

© dlo

ﬁioﬁ r N
o
Il

< mlmm

~
oL
e
i —
o1

N
X
A g
N
X0
S
=)
>
=
[
o
0O X
— U1
0,
o 2
o
rlr
N

ol X
o
Lo,
u
A
N
ot
o !
4
X9,
K

O v N [y Hd

o
©
— O
B
o
ﬂ
Q1
2
[
L i
H
N
)
fu o
lo
4
HN
=
Ho
>
1

R
RY
o1
o
o o
—
(@)
S
k)

e

ot

it
Moy Y ol o

Oﬁ —10 o}i [1110
JE e
I

o
PN ot
e

ool N N oo
SR
o
to ©
kT
©
=
32
i
2o
i)
R

1M
I o
A
(@)
—
(@)
o
fat
2y
v
_0|L
32
o

<E 1> A=0(5=0)°12L ¢=0.05% 8% ®WHF #F pol Wkl
7 :

b 0.05 0.10 0.15

0.070 0.067 0.025 0.041
0.075 0.067 0.028 0.049
0.080 0.065 0.033 0.052
0.085 0.073 0.040 0.054
0.090 0.079 0.054 0.071
0.095 0.085 0.055 0.068
0.100 0.102 0.078 0.091
0.105 0.119 0.081 0.094
0.110 0.155 0.122 0.138
0.115 0.177 0.131 0.152
0.120 0.229 0.200 0.227
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ofefo] < 2> <3 1>9] AFHEFH p=0.055 BT F whFE Lo A7
69} wZ el e ARG Vet A FHAE BT vt o] AAREFE
EAEHY] FAS AT wWEF po] Wstel wel HAHY Zol7t &5 & F Ut o
gt w&o] Ao gk A7 ot A7
<G 2> 50.1001% q=0.05% 4 poF 59 WSkl e
HAC A7)k AARE Y FHA.
h 6 0.00 0.10 0.20 0.30 0.40
0.070 0.025 0.213 0.302 0.348 0.372
0.075 0.028 0.208 0.316 0.360 0.382
0.080 0.033 0.228 0.335 0.383 0.398
0.085 0.040 0.235 0.359 0.403 0.418
0.090 0.054 0.258 0.393 0.431 0.454
0.095 0.055 0.266 0.402 0.450 0.473
0.100 0.078 0.276 0.429 0.484 0.507
0.105 0.081 0.288 0.445 0.502 0.531
0.110 0.122 0.313 0.480 0.548 0.559
0.115 0.131 0.323 0.493 0.559 0.584
0.120 0.200 0.364 0.539 0.609 0.622
5. 89
LAk 3 sret teo] AP Aqtel w9 Fag ol o] vt
&Y mo] A= Delgado and Hidalgo (2000)9F Perron (2001)& Al A/ DX
A HEFH SR os] el £S5 d7ehslen Kang and Huh

(2006)& Perron®] AWML 3 AR o] 2HE3le] Ao Balddol Ao tj
ste] At3H%lal, Huh (2005)% Kang and Huho IAAFES o] &3 w4k

BA%He F4 U4 o AHBRFE ol§sle] BARTe BALHAS FARU
o]= Kang and Huhe| dpelx] 23§35 a7 9letel s9)g5e] F4o] <
A ofof a7l AAAL A SolibA B, Solu wF Bk 249 4
7} 8940 B2 wpass B AT 18U ARAEATS Sho2
BAEHS F4sHE Aol o Folahy] Grolth. old ATE HFow ¥ AT
A Huh«] Jmo) 2] 2ATe ACEEE Sgdel Hasds £ f5el
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