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A Sorter Dispatching Algorithm for TFT-LCD manufacturing

Student : Chun-Hao Wang Advisor : Dr. Muh-Cherng Wu

Department of Industrial Engineering and Management

National Chiao Tung University

Abstract

The manufacturing of TFT-LCD involves three processes: array process, cell process,
and module process. In cell process, a.sorter is required to rearrange the TFT plates to
facilitate the operation of the cell“process. This paper presents a method for dispatching the
sorters. The method, a genetic algorithm technique, aims to make the downstream cell process
not idle due to lack of WIPs. In terms of the utilization of the cell process, the algorithm is

significantly higher than the business-as-usually practice by extensive simulation.

Keywords: TFT-LCD, sorter, dispatching, cell process
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11 =3 # %

o

T S W% o B om F (thin film transistor-liquid crystal display » ™ ™ #§ £

/

)

TFT-LCD) &5 # kg 3% Ehg ¥ > d 3t TFT-LCD R T4 % % 2 4oie 5
P R UARLF R AGHFETF Y LR[1] 84 ¢ 5 57 [7][10]

[12] &2+ H 4 & iEAR P AR AR AR o

TFT-LCD ehill 421 & 7 12 A & = 38 i>[11] : £ 7| (array) @ 42 ~ 2+ (cell) % 2.
2 e (module) Bl #2(B] 1.1) o "7 &l f2 8 (73895 F & 48 A 47 (TFT-plate) » %=
WA LR TR 2 nET WA E e W& o pands & sk 7 (color filter
plate, CF-plate) & & - ;i » ;% %35~ TET-LCD f+r (TFT-LCD plate) » £ #3545 *»
32 - A A hd  (panel) o fC e W AR R Beg A kB - S ds IC S BRI T B

%Fi';ﬂ i xﬁfi;'g_f‘?l‘f_'.:_ °

'L gl AR
(TFT)

»

oz B AR ) AR

9

B 1.1TFT-LCD % #z 42

=

F5d kv AR
(CF)

ti g STFT AF - CF A et = 2 AR PR L F o4t
FooAdcR 1297 0 Rl zigAe? o - B4R (plate) &4 3F 5 B G 4F (panel) i
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=0 FE2 A - ARDTFT-LCD & 4= (panel) > TFT 6 4= v CF & 4 & JE 38 & 2

-

r’f—’"l——’j"l"’tﬁ-‘:”rﬁﬁ"m] er' By rvlsvmm‘)fl;qr’p \pp°-£1r'"]§]

TAFfrCF AP s R & 5 50% > fe i & 2 15 UK £ 4 25% o 77 Ao

at
W
(S
3

L5 G ARt 2 Z (mapping yield) o

TFT &4 (50%)

Q TFT-LCD # 4% (25%)

X OIX
4 XX
X

CF &4 (50%)

v

OO0 X0

B 1.2 TFT A FeCE %%ﬁﬁa% 2 &

BREA AR A £+ @ (cassette) K X L E > — BE BT AR
5 10-20 B A - BR- BF =T J‘hizf nBA¥ % TFTHeCF &3 Np+ ™
o R AFRENEEF (V) B> e F AR AFREALR A
% HF gt (plate mapping decision) o 157 455 [2] 2 s AL RO k4 ity

W o & 9 4172 (Hungarian method)[8] 4% -

b A ER AR D (Nxn) epedto x - wpest B TFT A4 - CF
AEIS LT ek (matched-plate) e % 7 = | TFT fv CF g /R & (5% »
AREFUCEF+®m S AR BNBTFTF 2R iz 5 - BCF+ ™

™G - @ "7 pesh TFT + @ (matched-cassette) - 7= 3% CF + ® p cafrj f4 o



Hope s TRT At dept TR TRT + @ o dopt 3 3 £ 274 8 JAdr 16 et
® L5 B R+ @ (target cassette) o 4o #(Nxn) B TFT A £ 4743 > A N
B TFT + @ p chiv £ - 2577 fL2 5 £ B (% 4 (sorting operation) o g 4 B ¥ % 7
FoOTETH® 3 A £aThk CFF+ ®i2(7 > 20 {34k A7 ¥ WAL

CF +® % A i A ik il o

R ITE I A FERRB(sorten) 27 o 4B 1.3 477 » AP f 3 B
% % < ¥ (robot) > ﬁtfﬁ@?] 1 3% (output port) > ﬁtfﬁ@?] ~ 3 (input port) - R4+t @
(original cassette)i5 ¢ p &+ #i& @ (automatic guided vehicle » AGV) » *c ¥ ﬁ_gﬁl PN
#® oo ﬁ%:’{iﬁi{%ig}_ FH4® o SEBIEFRB R4t ® P N TET A 0 32— 8~ %
+me s @prdm AL pEtw o 2wl gt w25 L1 AGV Hd

RiGE L AGV iE 1+ ATehg + @ s
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B R A D R e R W g p Aple o Biotid H 305 3+ @ o Fd
ARFF L12ETFTICF+ ™ Z R et ZFET AT B AR 43, s - 3
33+ W o A FIWE 45 0 TFT 480 CF %4 ¢h T3 | (group
mapping) > % o AR s LA LL]E 45 I — FestE o (mapped group) & i sk
o BH(plate mapping) #% = g = E T & 4B P ERE i Lir § B A
N R I P T R G

W %[2]4 % 9 41;2 (Hungarian method ) fefz fk4r et » £ 2 E ¥k
fakow R (heuristicrule) kiEim+ ™ et BT E > I I EERKRHE KL RE
AR TR R R TEPRER > F a3 ] VA B T ¥ pE T (total completion
time)sht i A] o J A7 ¥ A A fe it L F bk i > e &_TFT-LCD h2 & &_

i 14 A (continuous production) > # & (T EE F|hE L L E FEED R @

A NT g Y T ;ﬁ“uﬁ:g AR e o

Av iAok AT A F G s FPEATTFTF®m{cCF+®
z_ R enie & B 2 (composing relationship) » 7= ¥ 4 &5 - CF+® ¢ » H gL+
W ERRE TFT 4+ ® ko > »Z HTFT + micp A 5% CF+ ™ e [ 2 & |
(number of composing members) - ®] 1.4 € % A et K1 5B TFT + ™45
BCFFmen s ff (hoZBAT CR-1F+® 3% TFT-24- TFT-5 7 + ™ 4 &t &
F o AHCF-1+ ®menpdfics 20 0 8 TFT ™ fe g8 % & TFT-5 4o TFT-2

F MmN o CF4 ™ A fiche kAR S > A TFT 4 ® 1 T 2 B 8 oot s 4%

B E[A]F R KR AF A LR PRI st mfa
(multiple solution) - & i3 i 3% & 24| (linear programming) -7 > A 4% fie e
RF B DS EfEY PN CFF mac e Sk ) i dopt A RV R R
AFpsadbg a2 7 s F®m TR R g o
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TFT-1 |\ TFT-2| TFT-3|TFT-4 | TFT-5
CF-1] O 1 0 0 1
CF2| 0 0 1 0 1
CF-3| 1 0 1 1 0
CF-4| 1 1 0 0 1
CF5| 0 0 1 0 1
Bl 1.4 + @ 2B % E

1.2 = % B AL

AETY o ARATHE: TEORFEEE BABRS S - g
2 AR E ~ o AR LI R K E[A]0 B RO BT R AR e e g
AR RSB E- ATwE2 > RRBTFT ™ TRAHSSEE - pELF

HEBE AL THE TP LR Y Hpiddh 3 4 & TG0 o

13 #h~ %
AT BRI T F o F A LBRRNE R EAF R LS R

FEA0%E YT RRLRHE AR 5 o



FoF AR R EECRAIY

i

AR A RRLETE R 2 A piA KRR BCAN[4] - BRI T A

Apmyaddag a2+ ool sfzo

2.1 #7350

ki TFET =+ ® k2 Y%

m.:. CF+ ™ mz %%

i TFT &4 i 2 4
j o CF &4 j 2 %
o3

S

Zﬁfﬁ%"fﬁﬁ”\i‘)ﬁﬁﬁi
H: % - B+ ot B

W &- Bkl i

Ay * 5 kB TFT+ @9 % | BAFREIE m BCF+® 2 5 @A

fFehag > B9 1<i<n > 1<j<n » 1Sk<N > 1<m<N »

Xy = 12 F % kB TFT +® ¢ 0% | B AT S m B CF+ @9
Fj BAFE FRMXx,,=01<i<n 1< j<n 1<k<SN1<m<N -

Q=1 » F kB TFT+ % ¢ 4 A4 ke % m & CF+ ® ¢ chflir »

B, =0 1SKk<N - 1<m<N o * %  £3 3 X, 21 flq,,=

j=1 =1



Max Z:Ya)M:[

Z Z z z akimjxkimiJ N N
k=1 m=1 i=1 j=1 _ a)(z qumj (1)

an k=1 m=1

PR

N n

szkimj :1l i:1,2,...,l’l, k:1,2,...,N (2)
m=1l j=1

N n

zzxkimj =1l .] :1121---1n| m :1,2,...,N (3)
k=1 i=1

qukm >szklmj’ =1 N m = 12 (4)

=l j=1

Xiimir Qi - DINArY variables, V k¥ i Vo, ¥ j

Piadce 7B+ Sl $-BIAFLEA"REAFY 5 -BEF Y
Bt CFH®mintmfe Bprupg P TREWDIHw s - BHEHLT &)
i FP RS BEABEF-F O EBESF T 20 ()20 (3) 1
#1% - TFT/CF 45 7 it $ & 3]- CH/TFT &4 -

YR(4) A AP E Y ”‘ku@;TFT%@ﬁk%ﬁa?;”mmCF~F®mM‘§

Ro bt Wi- BRI DE ST REL ZX,W]>O L=1
=l j=1

n n

-’F ZXklmj _O ’ E] 9 m =0 -
=
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2.3 F P
BR CF+ @2 TFT+® o N=10 5 B+ ™ § ¢ 7 0kf n=20
PAF O A TS5 00%T P RS AR 0 & P AR Flkp=6-

R¥E L ENT BT 0 21 PRERINRIERA AR L3R T

I
=
e
et
W
¢
/5’
1a
|§\

- wf2(H 21) -2 CF+ ® chie & i 500 4o “rif
AEpREART Fefim g5 BLAEOFRRIING > T RiFLfE 2 Wad

Btk o @ 0 B CF+ ® e 4 B lics 5 33 (Bl 22) -

TETO1  TFTOZ  TFT03  TFTO4  TFTOS  TFT0B TFTO7  TFT08 TFT08  TFTIO
CFO1 1 0 0 0 1 1 0 0 1 0
CFo2 1 0 1 0 0 1 1 1 0 0
CFO3 0 0 0 1 1 1 1 1 1 1
CFO4 0 1 0 0 1 1 0 0 1 0
CFO5 0 0 1 0 0 0 1 0 1 0
CFO6 1 1 1 1 1 0 1 0 0 1
CFO7 1 1 0 0 0 1 0 1 0 1
CFo8 0 1 1 0 0 0 1 0 0 0
CFo9 0 1 0 1 1 1 1 1 1 0
CF10 0 1 1 0 1 0 0 0 1 1

e

21 H RS Bcen R e it %

TETO1  TFTOZ  TFT03  TFTO4  TFTOS  TFT0B TFTO7  TFT08 TFT08  TFTIO
CFO1 0 0 0 0 1 0 0 0 1 0
CFo2 1 0 1 0 0 1 1 0 0 0
CFO3 0 0 0 0 1 1 1 0 1 0
CFO4 0 0 0 0 1 1 0 0 0 0
CFO5 0 0 1 0 0 0 1 0 1 0
CFO6 0 1 1 1 0 0 1 0 0 1
CFO7 1 1 0 0 0 0 0 1 0 1
CFO8 0 1 1 0 0 0 1 0 0 0
CFo9 0 1 0 1 0 0 1 1 0 0
CF10 0 0 0 0 0 0 0 0 1 1
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3.1 K AL~ 74 3
AT BRAFRARERY BAER NP ZARE AL TR THE
e A TFT 4 ® P TR A g i o> @ 7 5o = (v 5 {17 ko4

it

AEh At e WER T Eal oA I AFpHEY TARELD
(first-select-first-out) ez 1) Hukte 7 TremZ A F g & g 15 - TFT p £+ @ » ¢

Ei- 2 @LANute AN ZER AN 5 0 2 e A AP

AEE R R AL A A S R S R RS TRT R
NER e F S B RAEEH- FANOTET PR o L P TRT g~ + ™
BT RR AR AV B o dod ot o - B TFT PR+ ® R - CF 4 ® “rpgpe sy

i dr o FRE AT UL CF+® kR A TFT p £+ @ o

P F AT - B WP AT 0 - BFRPHEELERCEFmER S EX
FNBF® Rl E g NBREAERT VEH - - B3 FELALE- CFF
MOE R g TFT+ ™ F TRERGVEE o Bk =+ - 3 CF+ fﬁ?‘,:fi*ﬁ k i s
= R (composing member) » B 5 k1B "8 A o F]yt - TFT + ® F 7 R R 8F A o

F\:" ﬁﬁ*_q_ﬁ&mﬁ';ﬁ?)iﬁ-(lvxk)'



AP BERPERP G LABELRF § PREV IREF® > AP ]
,ﬁ@f«ﬁgjwﬁ,y MAaE st mop e AN P+ ™o P fﬁfiﬁ,%?ﬁﬁ]wﬁ’
At K E R4t ™ o WEIFRBAF R R HBEFEI 2w U g 4 Pk

+ m .

PABEER BXET- CF+ ™  enE SR APHITEL > 43
CF+® hTFT p ff= @ » 7 W3y CF + @ “r 4 en TRT Jh e $508 3 i 1 3p )

s F® s A4 TFT P+ ® o

ol 14 977 > AFEfREFA KNS € A4 CFF m{cTFT+ = it b % o
KFCF+ @ frTFT+ e p ¥ 3 NB > 2 47 - FLV = [v)]
1<i<NA<j<N > k2 ECF+ ™ {cTETE® dft o b 55 5 5B TFT+ = £.%

iBCF+ ™ chim & f > Rly, ;=10 E Ry =0 s F#AHE NP CFt®
et o B A FTFTHmar & ehfi & v 2225 ={j |y, =1} B&

Bt Bl b kRg(source port) F SR e TFT+ ™ SR ={r, 7, o, 1ps } 2 1% =)
R EAR R B S RTFTH ™ o Fr =0 % 4 BAB KRHED G F

TERTFT+® c NU)R £ iZ2- B U~ 4% B#ceo

hob it AT L RRET A XA B T F AHHF - AR o
ThELFT-CFE® > AP RRBE I MG+t m B LR IrP RaSE P+ @
b TRAEIERE S UERELPNF I TRAEMGVER > XY B xR+ @

PREL(L) - H A iddhdrm YA FFE 2 RS - 35 AT IR idap £+ @

é_:hlm;f}i';, °
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3.2 % - F REfz:
SAcR; & & N TFT+ ® = A 08 B (2 T 5 5% & /% Loading_Sequence i
o R R A PR T S R VAR E A it e A %

B> REAEA D P BE m g pFeL o

Procedure Loading_Sequence (i, S;, R;, V, ti, t;)
Step 0 : 3k =_% #c4~ 4 18 loading = 0, un_loading =0
i dz S=S,R=R,

Stepl: %R ELOTFT + ™ o 25 3
RA :{jIjER’VH'lJ:l} ’ RB :{j|j€R1vj+l,j:0}

Si=UljeSvi, =1 n8,={1jeS.v,, =0}
Step2: - E TR &
D =S,nR > D,=8S;-D,»C=8S,R>C,=5,-C
Step3: H A e Kirehg R+ @
® IFN(D)21> 4D 8 & p cnTFT=+ ® 4n b chfh 532+t 2+ ®IFN(C) 21 >
BCiEEpanTFTHF a3t r+ @
Stepd: o TRELF® > E VDR Lt @
® While N(D,)>1, Do
IF N(R4) + N(Rp) < p,
Load a cassette 4, Rz = Rz +{h}, loading = loading + 1
Elseif N(R;) >1,
Unload a cassette / in Rg, Rz = Rp - {h}, unloading = unloading + 1
Load a cassette k£ in D,, D, = D,—{k} > Rz = Rp + {K}, loading = loading +1
Elseif N(R,)>1,
Unload a cassette / in R4, R4 = R,~{h}, unloading = unloading + 1

11



Load a cassette £ in D,, D, = D—{k}, Rz = R + {K}, loading = loading +1
Endif
End_while
Step5: wTRELEF® » E Y C R Lt ®
® \While N(C,)2>1, Do
IF N(R4) + N(Rp) <p,
Load a cassette 4, R4 = R4 +{h}, loading = loading + 1
Elseif N(R;) >1,
Unload a cassette / in Rg, Rz = Rp - {h}, unloading = unloading + 1
Load a cassette k in C,, C; = D—{k} > R4 = R4 + {k}, loading = loading +1
Elseif N(R,)>1,
Unload a cassette  in R4 R4 = R—{h}, unloading = unloading + 1
Load a cassette £ in Gs, Co= Co—{k}; Ri= R, + {K}, loading = loading +1
Endif

End_while
Step 6:#1?1 Mt =t + A -loading + A, -unloading > # ¥ A, ~ A, #_loading/unloading

3.3 % - F3Ehfzz

hom ik o AP TR BEEOE N L L TAELD ) aafeg > A WE g
- CF*@%é’#%ﬁ%&q&Q%ﬂ““gaaﬂTFTM,F—W—F@g_:uofp,—z;w N CF+ @
RIEPHER+®E NGE G NET & o F NER AP 220 L@ 3% > 7

WAL ERE - AFFEEB]k KfRP EF @ A JE B PR A
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3.3.1 #EEP

N, : & BE 2 484 ¢ %8 (chromosome)#ic

CR=N,xP, : 2fc4d ik
P, REF
MU=N,xP, " R%% 7 i
End_Count @ & % #&F e % #ic

Epoch_length @ & i f2/2 3 =2 Al ¢ 2 e S

332 4 ¢ MWL N2 A dpH Mg 2

B ATFIREE - g - BREE® AR c AT U- 25 NB
Ao e EX=[x] 0 ISiSN AR & wf@e o B i %M 2 A3 4
PAFAFENACFE ® s o de B 3L 77 0 LA AT PR m g
AR o Azke Rt HPE - B d Mgy H A2 2 S AEWA AN, FET

SCF+ ® % &g B o

6|8 |5(3]2|9 1107 |4
B 31 %4 AT

3.3.3 i J& S #ie(fitness function)
BAFFEZY @SB kTR - A MOy A AR
TR Wi € o MATFITE 2 il pddied EdeT !

F(X) = Utilization(X)

13



3% e o Utilization(X) 2~ B Slic > B p ehd %2 - P R+ ™ g 1E A (X)

ENT e R A F o BHGEH I T

Function Utilization(X)
Fork=1 N
I=Xp
Call Procedure Loading Sequence (i, S;, R;, V, ti;, t;)
4= 2 p R+ ®ipkeL

Endfor

N
Utilization(X) p=1- LZ[(E —t,) =TT
NTM

334 F A4 350
& Fliw & 2 241+ 47 @W(reproduction) ~ % fiz(crossover)fr % % (mutation) =
f8i8 8 & (operator) k A # F O H A e feR A kA 2 FTeng d W i o

A7 g endg B9 2R B~ ;¢ i & (tournament selection) [5] - # A & pr g A%
N
* RN ER S WA S AR 7”%4 R R MRS EER T

wi@m&mﬁtiiﬂ—i’#ﬁ?

N,
N Ak Ce A S e

I

IN,E% 488 -

L A E P e ¢ A EA NA S R B AT A e
BATEOR G o Jpd AR RBEFDAT P AL L BE DT R AT RS
eh 3 [9) it 4T
HF- CHLSMEW AL - AR E ERENRLRFIf L R

FeBh— A5 - o g - BRAT (AP K 3.2a)
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HF= RGBS I DI EL R B E G ATFIES S E EAF ARG o
(47 & 3.2(b))
HF= 8 DAL ATIEL > F R DR T E AR AA

(%% ® 3.2(c) Cutting point

Parent 1 1/7(5/3|2(10/8|6|4|9

Parent 2 2|19|7(3|1[4|10|5|6|8

Offspring1 [1|7|[5|3|2 108 ]|[El|6 |8

Offspring 2.5 1 2 |97 |-3 2[4 |10] 6 M| [

(b)

Offspringl |1 75}3(2(10/8]4|6|9

Offspring2 [2]9|7|3|1/4|10{6|5|8

(©)

Bl 3.2 44 %47

RREL LA AN, EAS Y P E I MU =N, <P, if > 5 - F 4

dR O RERWPES BAT) 2 BAFOAFE > 4o 33 1T
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335 ¥kt
AAFIRE A A BHLES ERTE - TR LEE XA ko
35 BB R o
® xE e A¥cr i end count TP gk o

® & (Mg infasF 7 Epoch_length @ j2 5 & > B¢ ok o
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44

S

s
Bl
=
A
[

AT 0 BARFENIOIREP AE T ATF B 2R A % o P BT
i * 7 "k 48 _AMD Athlon (TM) XP 3000+ 2.17GHz 1GB DDRAM> I 12 C++

Pooly S JNDE =27 I

A1 g~ AR SRR T

A g R L FA A A K k2R % > TFT 2 CF+ ® S N
fom o KB @R BHLn o KB AW R BRI p A7 o CF fhir eh
¥ % £ 90% » TFT fhir enT 35 % 5 4 850 > & & 41 £ - 77 54 4 e (binomial

distribution) -

PR %.‘*Tﬁﬁﬁﬁiﬁ*\P%iﬁ’—?—!“*Tl%—fx’j%]:’:iﬁ’,,t!féi’agﬁg]»iﬁ’
AEGHT BHEEA YL PE2s354 56 AW TR (FEE 2 A -
AW S T A4 TFT + Mgkl St B s cnpd fF 2.5 5 493120 T 5
OREER > ALY RE T A - B ® F4opE 0027 2 0.057 A AN
o e R P RIS X AR A T o B RS -

ERATR Y TP RAEREE T BB F R R EDOR SRS o

ARG FIR R 2 DS ER AT A B R L N, =100 ~ %
Fed P=0.6 ~ % %% P, =006 ~ 34| % & i End_Count = 100000 ~ . i f# 4%

A% p P o e ¥ Epoch_length = 500 »

42 % i 45

P EGRFEES A 4R 429704 41 HH e+ mpER S 0.02T
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R F 0 242 R H 2kt L 0.05T iR % o o

o

P RBEA RS A DA H 3T A B ALHCZE L #ig(generation) 7 LCD Ry 0 LA

AR R K W EF g s el < 5 43 0.027-0.057 -

% 41 H e+ mpE L 0.027 s S %

8 =% S "L fE B PR o) enfE AFT Y AT fE
N=10, n=20, p=6 | 2 93.8% 90.3% 98.3%
3 95.0% 97.8% 98.2%
4 93.6% 92.5% 98.0%
5 94.6% 97.1% 97.8%
6 94.1% 92.4% 97.7%
N=10, n=20, p=12| 2 93.0% 92.9% 96.7%
3 93.7% 92.9% 97.3%
4 93.4% 94.6% 97.1%
5 93.1% 92.9% 96.9%
6 93.6% 91:2% 96.7%
N=10, n=20, p=30| 2 91.5% 96.5% 94.7%
3 90.7% 96.5% 94.8%
4 91.3% 91.2% 95.0%
5 91.1% 93.0% 95.4%
6 91.3% 93.2% 94.8%
N=15, n=20, p=6 | 2 94.9% 99.4% 99.4%
3 94.4% 99.3% 99.4%
4 94.0% 99.2% 99.4%
5 94.9% 99.1% 99.3%
6 94.8% 90.1% 99.3%
N=15, n=20, p=12| 2 93.6% 93.7% 96.1%
3 93.8% 93.2% 96.3%
4 93.3% 94.3% 96.6%
5 93.7% 96.0% 97.0%
6 94.1% 95.5% 96.8%
N=15, n=20, p=30| 2 93.5% 93.6% 95.3%
3 92.9% 93.3% 95.2%
4 93.0% 91.8% 95.3%
5 93.0% 94.6% 95.3%
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6 92.8% 92.9% 96.0%
N=20, n=20, p=6 | 2 95.5% 99.1% 99.2%
3 95.2% 97.4% 99.2%
4 95.5% 96.4% 99.2%
5 96.6% 95.4% 99.1%
6 96.4% 95.8% 99.1%
N=20, n=20, p=12| 2 95.7% 94.7% 100.0%
3 95.7% 97.9% 100.0%
4 95.6% 92.7% 100.0%
5 96.0% 97.7% 100.0%
6 96.2% 94.9% 100.0%
N=20, n=20, p=30| 2 94.3% 93.0% 100.0%
3 94.6% 94.9% 100.0%
4 97.0% 95.3% 100.0%
5 95.8% 94.5% 100.0%
6 93.9% 93.7% 100.0%
3 42 8 =gt mE R L 0,057 i
s i KE 1R BB fR AT T 1R R
N=10, n=20, p=6 | 2 89.9% 86.3% 97.7%
3 91.2% 96.7% 97.5%
4 90.0% 88.0% 97.1%
5 89.7% 95.0% 96.8%
6 88.7% 86.1% 96.6%
N=10, n=20, p=12| 2 90.9% 90.4% 95.6%
3 91.2% 90.4% 96.4%
4 89.7% 92.6% 95.9%
5 89.5% 90.2% 95.4%
6 90.1% 88.0% 95.0%
N=10, =20, p=30| 2 88.5% 95.2% 93.3%
3 89.1% 95.2% 93.3%
4 88.6% 88.0% 93.4%
5 86.3% 90.6% 93.6%
6 85.6% 90.8% 92.4%
N=15, n=20, p=6 | 2 93.4% 99.3% 99.3%
3 92.6% 99.1% 99.3%
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4 93.6% 98.9% 99.2%
5 94.0% 98.8% 99.2%
6 92.6% 85.9% 99.1%
N=15, n=20, p=12| 2 92.6% 92.5% 95.5%
3 92.5% 91.7% 95.6%
4 92.7% 92.8% 95.9%
5 93.1% 94.7% 96.4%
6 92.9% 93.8% 96.1%
N=15, n=20, p=30| 2 93.1% 92.7% 94.6%
3 92.5% 92.3% 94.4%
4 91.6% 90.2% 94.4%
5 90.9% 93.4% 94.5%
6 91.4% 91.0% 94.7%
N=20,n=20,p=6| 2 94.9% 98.9% 99.1%
3 95.1% 96.9% 99.1%
4 95.7% 95.6% 99.0%
5 95.5% 94.3% 99.0%
6 96.2% 94.7% 99.0%
N=20, n=20, p=12| 2 94.8% 94.0% 100.0%
3 94.6% 97.6% 100.0%
4 95.1% 91.6% 100.0%
5 94.7% 97.3% 100.0%
6 94.7% 94.0% 100.0%
N=20, n=20, p=30| 2 92.8% 91.2% 98.8%
3 93.1% 93.1% 99.3%
4 93.1% 94.8% 100.0%
5 93.3% 93.8% 100.0%
6 93.5% 92.9% 100.0%

dHCE T R A R R R T T U T R ]
FRE T HOFARE LT A £ R e A E R g g IR

T% >~ AFLFREZOFE LA G o o A - BHRIPEEEY 2 I
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