245447 4 79 1%
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2ok

’S

HEEFAYCl He AZ2RE HE I8, F2 JEEF
o, +4 ol A= 3 A el EAGEXE olok F
28R £3d 287 QYRR LPAREA EE
FH 24U EAE B 7|1EE FERENY 5439 £2e
% (bootstrap estimate) ©2 HAHULE AN2Z¢ F7|ES 54
I A EHIEE i BErIEY HYH S AT

#41717] $18}
Azl thaje]
9 £yEEs
ExEY 23
W] Am

Bl

e SLFE X

oy

o

1L A&

EY}EE (mixture distribution) 4= Pearson (1894) olz|2 ojz] oF Eof =3 Hxg
Eore] W€ (pattern recognition) 59 THF¥ Fofe] B dFAES BAY hAte]
At o] #ope AF7AAY AT YREL THEXIRY] BF 2o BAL Fo gut
3 EXe] 24E FAse WYo2E HEY (method of moments <Derin (1987) $} 7]
=E> ), #94¥ (maximum likelihood methods <Basford and McLachlan (1985) $ 7]&} =
> ), 23Y 71 (graphical approach <Postaire and Vasseur (1981) $} 718} &8> ) So]
A, =¥, EF Gaussian EFEFY UL F FHsE WPo 2 Fukunaga and Flick
(1983) F°l U, dFH °l€3 FHIT (decision directed approach) =¥ Kazakos and
Davission (1980) %°] 13 Young and Coraluppi (1970)= #&7 A} ¢z &L AA Y
o.

olZ|¥ AT EY EHL WY (pattern) WAl He A8ZHE MY AW¥4 (recognition
function) € 23 o] 4 E¢+E HAHEF (pattern classification) o] HE&3E Aol za=
2 EZTEE el AT ol82 A B 28 % 7% o]8F9 djo|u}

AE 4EPTE 27 Al E &4, oz RaEd R A AHe] A A§ WA ¢
ofo k= EAAel Yt = HEe EFL AA=Z 7] o] THo| HA F& A
HEATE A2 FE7 U 2322 B AZdME 24 2Ad 9A HUEF gatel

© 287 9Y FFEERRE RARAEA, FE F BEEY MAY¥dYPo = 7MY Y
EEXZNE LAHJAEAE dddE 712¢ vtddted 2 2356 gy, o83 o Be)
&L 27 FAWYS fEo] AUEF B& @80 e

€ 479 F4L 9id 20, 28N E 7|&9 FA29E gE A2¢ oz By 7
& AAsa, ¥971E 544 ddted EEfax @ aa, NEYelAe 4 o] ¥

1) (110-745) M &5 ¥ 27 B&F 37t 53 AEBUGE FA4AY SA%TY ¥,
2) (136-792) MEEYA A&7 44F 271 389 @40 ABFAYTY z2a4
1) (136-792) H&5dA 4&F 4% 271 389 4% A4EAGS =54

-131-
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7129 B34 38 JERY. EF ofdE ¥hig o] §89 A8 AT A (normality)
HAEE ¢ A2 WIS AYe

2. E¥EX oV E
HEUF X & YEddol HE O3 2L EREXE fEadu 3=}
) =af1(x)+(1-a)fz(x), xE(-00, ), oy

o714 ae(0,1)¥ E¥H € (mixture proportion) °li, i=1,2¢] widd fi(-)& FFo
BE(-00,00) olZ, EAL FYW 0’c(0,0) ¢ AFEES Wtz Y. EPEX]
7Y dREE] dFE (DA EAsE BFEY £ disto olFoizen, 2] TS
2] FEEL F3d F¥Xeo WAL IHEEHT. oy HEigate] HE Agd 9 A Hg
o] EAFHe AF WA Yolot sl £A/ glonz ¥ A gA AR SR XA
FE2HAEA = EFEXAAN FE2EHI=AE #2dlaz .

D4 2Y g o2 BX2RE 37 nY FRI (x1,x30x0) ©] ota 34z}, o] FE
o] Aolg HEUZHF f1(H)F £2(1)9 EFEEAAN F2HJERA T AL()F £(:)7 F
4% Ax e RAA, F, ddEXAAN FEHUET] A8E #wddE A2: Ve
(criterion) & A4 3=}

$4 duetdg A 23 a3 E8Y WAL %ty fE¥s X o E4d di)
o &3 Zo] FEAT ¥EFAWSF ZE 13 AL

(Xi-E(X))

Zi = V(%) , 2)

og714  E(X) = apy + (1-a)uz,
V(X) = a(l-a) (1 -uz)? + o,
Azg& geriE Cie ged gaa ot
1. EE3E X8 (21,25,2.) & T
(xi=X)
47N zi -
| Sx-oYm-
2. ¥&2y REoz2RE AY] nd RE2AEY EE (bootstrap
sample) (y1,y2°,y2) & A8
3 EE (yyyoy)dd E2EE ST - 3-7)Y (D)

& F@th
4 283 3WE WS & 49 BY wuste] Sist Sk e
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T3z ol5 & B C® & ggd 2ol @Lc}-
C? = Var(S8%)s = ﬁ(s ®

= ﬁ:s?/s .
1=1

olg} Z& dWygoz AHH AN2L #|IVE CIe FEENY Bl Uy BErEl 2
4%k (bootstrap estimate) ©|™ ( Efron (1982) 3} Efron and Tibshirani (1986) Z=), &
(x1,x2, %0}l BYEE (Ho: Uy =), B EFEE (Hy =) 4 2&=59&As
gdste 7|02 o] 48 = AT o7A e ARG soA Cle gge Iy
HR}

E(C?) Var(S?)

4)
2
n-1

AL olv & ¢eiA Utk 2R C’s BE BY 42Ao] gl Yolud TheH 2
.

Ae REIE XI-Xn ol WA 29 BaEs EFREEVE 329 AW, E(CH
(28, 3B )ge | Btl g azuzses, a2d8 Fedss

2 as

|ll1 W2

ER:ET o B
F9 @414 39 Clo Aldge

. _-n-3
E(CY) = ~(na(0)- 225, 5)

n

a7l Ug(0) = E(ZYeld. meby 94 @AM 288 8¥s 729 AgTgs
g Fahe] ux

_ —(ap+(1-auz)t . t
Mz(t) exp[ Y (a(l-a)(p)-tz)2+0?) ] Mx \la(l—a)(ul—uz)zwz)
) aexp[ o?t? . (1-a)(ity - B2)t ]
2[a(l-a)(p1-uz)?+a?] Ya(l-a)(i; - pg)?+o?
B a?? _ al; - K2t
* (md) exp | o ) (i) P 07] w/a(l-a)(ul—uz)zwz]

293 HERGHE Foel Uy0F FoE DT 22 U & At
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0= 30%+6a(1-a)o® (i~ wp)2+a(l-u)(1-3a(1-a))(u; - Up)*
nallr= [a(1-a)(u;- ug)?+0%) )

g Ao $WE |(W-po)/olol B YA v[EFHW, ((Wi-w)el & o o FFI Ao
948 2ee ¢ 5 Uk
_—a _—s
Su(0) < 0, we ae[
al ==+

3-Y3 _3+V3 ]
6 6

—S @ > 0, 2 %4 B+
1—H2
ay -t

88 B(CHE G5)4d ZaSARl W0 dARFeInz 4 e FIHAS. ()

o A elA AFH E(CHY L otz <2@>olM ez gith

<29 >ECH 9 %
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9 Bo] RE2E FAg C e EPuE oot FZY ZHFY 2 |(,-np)/0]e] W

stol wet FRY WAk ¥RE ¢AY F Yoz Y CPE TYPEIY B FoE
AR =+ Ut

3. N g2 A3

AR (oyxa)7t SURTFEEEZRE 2EHUEA SYRFETZRY 2EHAEAS
2437 A% BWIE C' FAYS] DAL 1 ANEHoIAE AU olF sl wA

Ho @ B BUIAREEANA FE&HUT. (U=1g)

B AR oM E( CYH 95% A F3e Fatuxt g o7 AgFre Wy
¥ (percentile method) & A}-8-8%t}h (Efron (1982) 9 1043 #3). & EZAHFEE NO]1)
o2XRE FEAY] n& 10082 FE2EY FESE2YUS B & 1,002 e Cigte 10,000
3] AArEte 95% HWES AT (percentile confidence interval) € FEETE.  7]A,
random number®] W& 32bit EF4 ¥FH ( mixed congruential method )& AFIFE
Porlar Marsaglia method& A&t th AlE#H|H ZT2adL Cd=2 AAYEHYUY. o2 23
93 2.

E( C?% ¢ 95% H&3] A&7 :
( LB= 001263 , UB= 0.02995 ).

ogoz ARE BYrE C’9 AAYS A B qRMES
Hi @ EE2e ERAFREZRY 22HAT (L N2)

23 dAste n = 100, B = 1,000 222 ERu[E o = {01,02,--,09} o EEE ZHT
Zel, (ni-u2)/a|={00, 05, 1.0, -, 6.0}l thate] Ztzt 1,0008]¢] #E7|E C*& 2EAA
AFE AAd 3l Aidste] a2 FEFH FEHEAE <E 1> vHehllz U <E 1>
vEhd 342 o A9 <a¥>H fAR HHZ YEde ¢ F ANZ Ot [(n-e2)/el 9
el C?o FEFREL (D] HAY AT selA CPY I 002020 Bk gL ¢
T Ut oL 2AM AF¥W REZEH FAUL AN LYY RE2EY H9
(bootstrap bias) °|t}. XL <E 1>& 7] A3 HEF FEAEHR FEFE5$ 1,000
W F CPghol LB=001263 Bt} 2ol AR7MAol 71ZtE 54, UB=0.02995 2t} #AAM AR
7Hdel Z1ZE R4, a3 C*glo] PelA MY AT T AREE AYe
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AFEL <E 2>9) Bola Utk &, <E >4 ‘712 1" (‘Iz} 2')2 Clztol LB (UB)E
o ZotA (AA) He7t 714HE 848, ‘A2 C2gol UBS LBAolo] &Aal: gias
e AR/ S s dA"E <E 2>9 7 fHeel)lM V1 I'S ‘A7 2
H# A= £5 1,008 #EE £2 U golth <E ol FdAGo] o= ExE He =
(1 59 020 U HUE B2 M AZ AT, a3 <E 2>9 2AE 2
A AWEY, a7} 01 E= 09 4 @ Cigel UBRYG AN AFRAEE 7Zas 547}
(ui-u2)/ole] 2719) wat F718e ¢ 4 AT, a/t 03 RE 07 A FAANE= Clg
of LBET #olA AFRMEE 7dste 847t [(U1-U2)/0|9 =7d e z27ee o

F A% O <FA>AM AFY  (3:V3)6 S a=02 EE= 089 AHSdE
[(i-uz)/ol e} T2l wat fo8 W7 gee ¢ 3 A m3M <> A|gFo|A
238 oz g3 2L L REE 5 gt

1. B97]& C%gte] LB=0.01263 2} 2-g 7% :
Edulge] 059 7L #FE YA
EFgE T,

2. B97]1& C%gkol UB=0.02095 ¥t} & 7#AS
EFul gl 0504 dal g e 1A HA
EFE X,

3.2 99 Cel AS
23 WY + g

4. 2

AEEFAYe] He A87 GIEXAN FEHYeA £ F /9 EX2 o]2ojd &%
EXAA FEHJAEAE BEstE A2E BHVE C g RE2AEY (bootstrap) & o] 83
o dAFHAT.  “Ho: @UEXAAN S8 Aot e ARAA ddA E(CAHY A
P& NEHIMS Folo Fagon, C2te ol&sld ARNAMEL vzE: FAHE
TaAY. o3 FEOEZRE F¢ Cigtez XY THA AW S SEsg. o
M E BERAVE 10022 A4S dFSAAT g £F5Y FRIAVAME vjmdF
7F Holof A EF HAYE (V¥ Z¥YY ¥ Gaussian EEAM B FaAY
(hornogeneous variance)& 713 &M =d o|FAA (heterogeneity) = U7 mastedor & 31
o},
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agn (D] 44 2Yd THd E4Ed 23 18N JdFAUAR BE A7)
QAT B A7 <E 2>& Fohod B4 2L olx AE 24 I 4+ g 3
A B4 #4% qEel YUY HEELE b AEEF e FAE oz A%
AT ook HA.

A

&

i
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<E 1> C®¢] 9§73} %29
(& 9 #2 B HH FEHAEID) LR o|FoH U
(n = 100, B=1,000)

58314 = 1,000)
[ i-it 0.1 0.2 0.3 04 05 06 0.7 0.8 0.9
1)
0.0 0.01913 {0.01923 ; 0.01907 | 0.01928 | 0.01899 | 0.01540 (0.01918 | 0.01911 | 0.01505
’ 0.00445 | 0.00456 | 0.00427 | 0.00439 | 0.00426 | 0.00444 | 0.00496 | 0.00436 | 0.00429
05 0.01895 |0.01931 | 0.0100 | 0.01511 | 0.01925 | 0.01905 |0.01900 | 0.01921 {0.01905
’ 0.00438 | 0.00470 | 0.00438 | 0.00440 ] 0.00480 | 0.00460 | 0.00427 | 0.00454 | 0.00463
1.0 0.01931 }0.01936 | 0.01874 | 0.01861 | 0.01863 | 0.01839 |0.01897 | 0.01946 | 0.01936
: 0.00445 | 0.00458 | 0.00432 | 0.00405 | 0.00424 | 0.00405 |0.00460 | 0.00447 | 0.00479
15 0.02039 | 0.01944 | 0.01814 | 0.01719 | 0.01693 | 0.01729 | 0.01808 [0.01962 | 0.02058
" 0.00522 | 0.00500 | 0.00387 | 0.00361 | 0.00369 | 0.00383 | 0.00405 | 0.00475 | 0.00509
2.0 0.02207 {0.01983 | 0.01707 | 0.01533 | 0.01479 | 0.01531 |0.01689 | 0.01971 |0.02273
’ 0.00577 | 0.00458 | 0.00366 | 0.00313 { 0.00319 | 0.00321 |0.00378 | 0.00461 |0.00611
25 0.02549 | 0.02046 | 0.01588 | 0.01339 | 0.01245 | 0.01333 | 0.01569 | 0.01999 | 0.02545
: 0.00659 | 0.00480 | 0.00331 | 0.00267 | 0.00242 | 0.00268 {0.00336 | 0.00470 | 0.00692
30 0.02889 | 0.02104 | 0.01479 | 0.01156 | 0.01050 | 0.01149 | 0.01447 | 0.02037 | 0.02914
: 0.00724 | 0.00516 | 0.00325 | 0.00240 | 0.00193 | 0.00234 |0.00320 | 0.00477 | 0.00772
35 0.03265 | 0.02154 | 0.01383 | 0.00999 | 0.00878 | 0.00990 |0.01364 | 0.02083 | 0.03277
) 0.00782 | 0.00533 | 0.00318 | 0.00205 | 0.00160 | 0.00206 | 0.00329 | 0.00521 |C.00802
40 0.03666 | 0.02154 | 0.01325 | 0.00867 | 0.00747 | 0.00865 | 0.01303 | 0.02142 | 0.03651
’ 0.00892 | 0.00596 | 0.00348 | 0.00190 | 0.00136 | 0.00189 | 0.00352 | 0.00557 | 0.00919
45 0.04075 | 0.02214 | 0.01253 | 0.00786 | 0.00635 | 0.00764 |0.01218 | 0.02181 | 0.04098
’ 0.01076 { 0.00656 | 0.00371 | 0.00193 | 0.00112 | 0.00176 |0.00354 { 0.00624 | 0.01120
50 0.04452 | 0.02266 | 0.01184 | 0.00709 | 0.00548 | 0.00684 | 0.01153 | 0.02232 | 0.04415 |
: 0.01200 | 0.00682 | 0.00370 | 0.00197 | 0.00099 | 0.00173 | 0.00347 | 0.00656 | 0.01077
55 0.04842 | 0.02273 | 0.01161 | 0.00634 | 0.00474 | 0.00624 |0.01102 | 0.02217 | 0.04781
’ 0.01323 {0.00722 | 0.00395 { 0.00194 [ 0.00085 | 0.00179 | 0.00369 | 0.00685 | 0.01341
6.0 0.05140 ;1 0.02336 | 0.01107 ; 0.00586 | 0.00423 | 0.00668 | 0.01111 | 0.02243 | 0.05090
) 0.01538 | 0.00806 | 0.00376 | 0.00179 | 0.00078 | 0.00171 | 0.00408 | 0.00711 [ 0.01438
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<E 2> C2o ol & 4o AYHE S
(& e #e Jiz V(e A9 (Fd) adz vz 2 (B ol%eA glth
(n = 100, B=1,000)
(WtE-814 = 1,000)

a
WMz | 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09
a

K| 34 24 32 28 20 25 28 29

0.0 944 941 956 942 950 956 946 950 953
25 25 20 26 22 24 29 22 18

28 29 28 3 30 32 28 34 31

0.5 948 947 952 944 933 947 954 938 944
24 24 2 23 37 21 18 28 25

30 29 37 41 50 34 36 32 34

1.0 942 946 942 945 933 952 935 942 940
28 25 21 14 17 14 29 26 26

18 28 42 T 86 74 37 18 21

15 938 943 947 920 909 916 950 48 941
44 29 11 3 5 10 13 A4 38

8 24 80 172 259 195 99 26 4

2.0 894 943 916 827 740 804 893 941 879
98 33 4 1 1 1 8 33 117

3 9 153 451 596 438 196 23 2

25 786 948 846 549 404 562 B02 949 798
211 43 1 0 0 0 2 28 200

1 11 254 718 865 723 254 20 0

3.0 607 935 745 282 135 277 706 940 606
392 54 1 0 0 0 0 40 354

0 16 411 890 981 904 420 26 0

35 410 914 589 110 15 96 580 927 39%
580 70 0 0 0 0 0 47 605

0 18 492 971 995 565 514 27 0

4.0 227 897 507 29 1 35 485 897 243
773 85 1 0 0 0 1 76 757

0 34 573 985 1000 988 625 34 0

45 142 856 425 15 0 12 375 873 135
858 110 2 0 0 0 0 93 865

0 35 637 982 1000 989 673 22 0

5.0 78 821 362 18 0 11 327 855 (5]
922 144 1 0 0 0 0 123 925

0 31 685 9838 1000 995 710 42 0

55 46 815 315 12 0 5 289 836 53
954 154 0 0 0 0 1 122 947

0 38 716 993 1000 9985 712 48 0

6.0 36 792 284 7 0 5 287 832 31
964 170 0 0 0 0 1 120 969
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A Criterion for Identification of the Mixture Normal
Distribution

C. S. HONG#4, B. S. CHOB), J. S. UM®

In order to find the identification function from data and to apply the
identification function for the pattern classification, we consider the existing
problem of the number of patterns in such data. In this paper, a new criteria for
the identification of Gaussian mixture distribution could be established as a
characteristic of the sample variance, which is a bootstrap estimate of the sample
variance. We examine the properties and fittness of the criteria through a large
scale of computer simulations.

4) 3-53 Myungryun Dong, Chongro Gu, SEOQUL 110-745, KOREA Associate Professor, Department of
Statistics, Sung Kyun Kwan University.

5) 2-389 Samsun Dong, Sungbuk Gu, SEQUL 136-792 KOREA, Assistant Professor, Department of
Computer Science & Statistics, Han Sung University.

6) 2-389 Samsun Dong, Sungbuk Gu, SEOQUL 136-792 KOREA, Assistant Professor, Department of
Computer Science & Statistics, Han Sung University.



