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Interval Regression Models Using Variable Selectionl)

Seung Hoe Choi2

Abstract

This study confirms that the regression model of endpoint of interval outputs is
not identical with that of the other endpoint of interval outputs in interval
regression models proposed by Tanaka et al. (1987) and constructs interval
regression models using the best regression model given by variable selection.
Also, this paper suggests a method to minimize the sum of lengths of a
symmetric difference among observed and predicted interval outputs in order to
estimate interval regression coefficients in the proposed model.

Some examples show that the interval regression model proposed in this study
is more accuracy than that introduced by Inuiguchi et al. (2001).
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dHe 255 AT WEzEEs FAPE, €4, 22 Hg7)9 o534 ZFd A
AEE AFstes AAoly a9 o] 3 W HEE dAY WAz dYdie F
S 7 obd Fez2 BAHE Av: AT weEN FHEHEFI e
Z 349 E IARYQA 723 AR H (interval regression model)ell that EAHA A
e 47 Hak Ao
Tanaka (1987, 1992)2 F&5Ws7E 7oz 2dHE B3 73 ALE
Y= Az, ++ Az, 1D

+
Atk FRIAARY QADAA z,;8 FFQ
, @ FHuson, 4, -{x a
<z< a;}l‘.: T3] A Al (interval regression coefficient)olth. 281 Y9 A& &
[ ai, af] 2 EA B Hwang ¥ Seo (1989)8 F=).
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2 "N E T WE V2 A SWd Ase] dE ARE AAdz,
FHIARY ] F EH "3 FARYPe] w=A] AR XE F UAeE A
o a8z Tl dd dAxe) Zolg Hasss WHoez FRAARIL 34
g}

F o3 L=, n] L=, o dake] Ao wlzmr Ay 2}H(Minkoski

difference, ©,) 283 % XH(symmetric difference, A)E T3 Zoh 4714 [°
T 7% 19 A3 F(complement set)ol, kv AFolW o8 g AZ4 AFY
{lllza Liry, mly, "'17'2}9'] HAazk® Hoigteld

(1) by £k=1, £k k],
e k-l = ) e 20
() LE L =s(f—s) for s€1, ,
() LAl = (HENLULNE)
(ps) I - I =, 8] -
A PR ARG Y FE Bl AT HARP thete] DopE A Ik

A8A Aate]l ABRZEE Tanaka SUWDO AN FRAAZY QD FE
2H 0E AARIE AL ¢ F dvh ©E dAE Fo{R FHHADIY
¥ 2 e ARGl XA Be nelFo

o) A 1. Tanaka$} Lee (1998) Z#]x Hong® Hwang (2005)L
o] &ste] FIARF (1.1 Wi FZEHD FALEYPE FAHSA

<E 1> #73AXREY U Tanakas A&

z 1 2 3 4 5 6 7 8

[15,30] [20,37.5] [15,35] [25,60] [25,55] [40,65] [55,95] [70,100]

Y
#5877 9% BAWH 28% A dF A4 AARYL 27 o
gale WAMHME oo %0 WgF AW, SPdsd A
dHE F5959 § WS HES BASE $49 RS % <X 2>9 2o
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<E 2> Tanaka® A= B3 WEAEge A7

Mg z z? (z,z?)
{ 0.8169 0.9454 0.9707

F49 R?
r 0.8864 0.925 0.9114

ES
o 2% Re2 EPHEF(2)E Fol FHSAF(VE 73U FHIARI

#gojtt.

<E 3> Pz ARY )3 Diamonde A=

T 21 15 15 9 12 18 6 12

Y |[3.2, 4.8] [2.7,3.3] [3.15,3.85] [1.6,2.4] [2.55,3.45] [2.8,4.2] [2.12,2.88] [2,3]

<E 3>olA FojW e 9% BRI LBF BAGML MY 2 AysE
ARES 27] Ashe] WEAAPL
o e <E 4>9 2

<% 4> Diamond® Azl it WMy el Ayl

M z z* (z,z?)
, $AHE R?| 0.5982 0.5892 0.5208
¢, 1.0312 1.1434 3.000
A9 R?| 0.7871 0.851 0.8308
,
c, 3.5508 1.2842 3.000
<E 4> FolX £RE R’ Mallow ¢, 9 32 F3ARYPY A% 247 2
2% 2Add g HAs AywsE 4z g9 Y& Audo g <E 3>oA
AANE A2 % EMo) e IFAEFEL TUsA S I F U
oAl TUHARFHNA Fo|A FRIAATE FAHS= W ddtd AZstd
Bzt FHAENAA durdog AlEEHE HiAFHEE FUIAARFAA FLSA
H&d ¢ vk I olfE F 3ol g 2 Aoje 7 77 Zold Feoz EF
g7 g oitk &, U F7He Aol tiF HAole Foi 73k ZAolo F wirt &
oh wetd #E2E 09 438 7Y FE Hisse B FAIAEH A
Eolgd £ glgoE tE WS AFstoof g
Fzhel e Ao gigtez F A o AE uiste JAFY HWAAE Azt
A T FRre wR ol FRAFeIH F Fhe o dAXE 7 e el



Interval Regression Models 129

F 7ol wAEel FAG] ohum Folzxl Fihel We AL T T gWY
W ggolth Wy FRHARGNA 3 4

A4 wPTE Fold e te] Holg
2887 g8 £ Tool dF hPAE o4 = Yok

Fold Fel Wg ¢ BHY Aolz Add TR L=[,r] Rl m)=
EASAL 289 m(f)=r,— o2 FAR ¥ 73 L3 Lol WF A Bele
e 2t

m(LAL)=0,
=L+l =l if LG = ¢,

m(hAL) = (ry+r) = +1), ifLO\L=¢.

wY T ARORREY T LE +[0r-1]% 2ol R + domz 7187
KX

2R3 @24 = fob g AAEFoln, E=[,,r & Tz
= (eye) S I= (L AR ¢

mi o H

b = A e 9 2 Y
B 52 T 0518 EATE 2 @AM BF J g7h $AF AFYFol
¥ EY 2% 2% QD 59¥e 71 Ade 4o dstel 44 gAY £
gk & 2y 2% 28 (LD 4L onsg. dem Eg@s g0 103,
T AAT Hol¢l 5, & A3 nE s2<j<p)7t 098 58 @E T
gAAG 9% 2P AL FEAA FrWASL dot FRAAAFS 2
ot SRusel d¥E WA FE FAAARYe] Aok F, FAIAAFY A% B
e sy asldl me 9% wAT TAIAASY Lol FY WY T
nEARYo] "k,

FRHARY @20l LY TRIAAAT ¢ [8 A A8 LATL
Ei:le.+[07se]
= ¥,~ f(CX)~g(LX,)

=1, - f(CX;)+[0,5,] - g(£ X;)
S 2ol WYY 4 ATk ANM s, =r, — 1,012 5, =r, —1 °ITF. 9 42 o] §3ho]
FAAARY S g3 o] TN 42 TRY JARYoz AT 5 Yo
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[e]

AAATE F3

(ry) [0,s,]=g(£X)+10,s,] -

(7'1) lyl. = f(C,Xj)"rlei )
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e FRIAARFLDA TEE FAHAAFE FH87) Astq D@B 2] A, Tl
olEE AT, T F 2T A5 Aoz vxd A9 FATLE o &a A
o FANAEY Wgor FRY FUY ol FUS wmste 48 HARGY
Ag e Nae & YT 2 BB T el A Ao S A2 s P
g olgdtel 24E THIARFY AAYE 2T F

g AN AFH AAY F P Ao @ Dol 7 el B Holo) o
2 Rolgor F Fgol U@ A2 AEA Aostelol gk FRAARYE FA
7l getel Agd FAFY AP L wmey] et LT e

Y, V)= Y m(r,a¥)+ I (Y, T) (3.1)
1I€EA i A
Aeg Agstat A7 A={i: V,n Y= ¢foln
h(Y, Y;) = min{ll, — r b, = lAyi|}+(ryi—ly_)+(7:yi— Zy)

oA 3. o}#] AEE Tanaka 5(1987)¢] AH AP v AFAGHE o] &3t T
AR S A8 YA M A5 9F EHDIH F ZHol(s)olth. TY
3 A7 2 o] 459 Inuiguchi 5(2001)2 T1EZB 27| 29} thololE = A E <] &3}
o FHIARYE FAHFNA.

<X 5> FIARFY 3 Tanaka® A&

x 1.0 1.5 20 25 30 35 40 45 50
l 0.19 0.24 0.20 0.20 0.22 0.22 0.35 0.37 0.41

s 0.10 0.08 0.07 0.26 0.16 0.11 0.21 0.23 0.48

<E 6> <E 5504 AAE AR U FRIAARYY A% BHE W o9
22, 180 FRIAARGY dole W 28 AHSEE ol BHIFE wolFm )
o Webd ASHEEE o8 TUAARYL

=
Q
I
Q
X~
Il
o
=]
+
o
3
+
o
[\
8
S,
+
=
@
c.
+
=
-
8
3,
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<¥E 6> Tanaka® =z i3t AS=Heyel Al

A z .7:2 (x, x2)

! A= Rr*| 0.6874 0.8089 0.8535
Cy 9.9407 4.1311 3.0000

=A9 R 0.4892 0.5801 0.5656

8 cp 3.2311 1.7667 3.0000

oAA 4. <E 5>A AAE AE8E o|&ste TUHAAFFAZEH lnuiguchi F
(2001)¢] ¥Yo2 FAF FLHIARY S vlwste] Bxp <E 5>0]A A" AR
W FHIARY S FAs7] HAstd wolobZ= A2E °]&3 Inuiguchi 5(2001)
9 Aze

Y, =1[l,,r,] = [0.30789,0.42411] — 0.132z + [0.024407,0.04893] >
oji QAE 2] AE o8 Axe
V= [y5,4}] = [0.266272,0.383728] - 0.118333¢ + [0.027213,0.046121]”
o} 7t} Inulguchl 52001 0] FHIARHS HdYsly] Y3t AL AEE B =
Tl A 21l°h‘fl THALAFFAZS ol &t FHT FRHIARLLS e 2T
= [1,,7,] = [0.27052,0.32863] — 0.08025x + [0.02221,0.03447] 2> .

Folz ?{}9‘ A% AT Aol Uik HAH IAARPFE o] &3t FAHIN F3H
3 AZYH Inuiguchi 5(2001)°] A AARYL BF A4 FRIAAFE
Fzrol obd =2 FAsA Y FHE FAIARGY o g T AA
9] Zeol& Aol7b ANt

<X 7> Inuiguchi 5(2001)¢ WA FHHLFAHAZFE o] &3t FAHE T
ZolZ2 HAFT <F T>ERE FLILAFFALEE o] &sle] FHE F0ol
Zolel H¥(s,) 38667E TholopEE Aglet WaEB Y] AE o] FHE T3

2 s B9 £ 9 d
7ol zz_‘om 29 ALAAE ALY PUANE FLHLFHBE
ol83tel $4E FUAARYe) o YA F U welETh

449 773

_X’_

<HE 8A T T A9 <& 8> Inu1guch1 S(2001)°]

FH 2T AE ALEEtY FAS 7 BSE T o AR Aol FFol 7}
7} 52846¢F 4367180111 FNHALAFTFHES ol & FAHT F3H Fol 73
of & A xte] Zo] FFo] 236086%S HoFthlnuiguchi 5(2001)°] o] &3
<E 559 AFNNE FUHLAFFAZFS ol&std FAHT FUANARF0] RIAZB
27] 29t trolot= Al g o] &t FA 3 Inuiguchi F(2001)¢ FAHIAZHER
g o A £ 9SS BAFE

P
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:Iti -~ ~ ~

1 0.2’71274 0.25469 0.15062
1.5 0.36940 0.33749 0.20607
2 0.47831 0.42975 0.26765
2.5 0.59949 0.53146 0.33536
3 0.73293 0.64262 0.40920
3.5 0.87863 0.76323 0.48917
4 1.03659 0.89330 0.57527
4.5 1.20681 1.03283 0.66750

5 1.38930 1.18181 0.76586
Total 6.9642 6.06718 3.86670

<E 8> 4 4% WARS Lol

T m(rAY) | m(ra®) | m(vay)

1 0.19334 0.15469 0.09558

1.5 0.28940 0.25749 0.12607

2 0.40831 0.35975 0.19765

2.5 0.33949 0.27146 0.09277

3 0.57293 0.48262 0.26852

3.5 0.76863 0.65323 0.46260

4 0.82659 0.68330 0.36527

4.5 0.97681 0.80283 0.43750

5 0.90930 0.70181 0.31490

Total 5.2848 4.36718 2.36086
HE dAE Fshel SARYANA AgsE MFAAER THALAFTFASES
o] % FXAALYel Inuiguchi 5200D°] AAE PHE ol g3kl FHF 733
Azdun & A4 ¢ slge BAHGor o) 438 YUA FUNARYes
$48 F= gk ARHA FRIARF UF AP B AL 3

24A7 FRAAEYA e BAN 42 ATeael o

4. A8
2 =EAE Tanaka 519870 2748 FRIARDE
A7t Foin FRAARG ¢ & B B A
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gee Bosn, TRIAARGE A st FARAAA ALt dFAd
Mg Algste] FES TRHARPe) AT Zold U HAHY HYARYL o] &35
A, FrIARde T3dE PFREAAASE 2457 Yd3td BEY 71 29
T Abole] WA ate] HiE ZolE Haste: WHQ FRHAZHBL oYY
dAS Estd B =N AAE FAHe] UmBAY] 29} thojolEE ZUojF o
23 Tnuiguchi $(2001)¢] 2AWETY o BT 5 Y& UG
TRIARG g AFH S AdnHoz nmaty] Y] FRYARY L FA4
7] g8 AFEEE 7t 2R UF BAH AL A% AT Best 9
FUER
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