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A= 39 AL Frsr) A EE

Q9%

g AaudzA JuAY, & Zx(strength)7t 29 AujEE F2 o
3 a8y, 2T 32 Faude FaReEn 2Qxunsdgol XgHE 7}
W 2d atoA] A A A 2 3 universal optimality)dttie Zo] #& A o}, a8
22, g9 wido] ZE 3% AuWIANE HrtEte F=7F Basit oE
FFstd 499 wige] ZxE t(=2) AuvfERAE Brlste SEE AUGT
S =

FAA FdgeEY AgAgHAAN 89 F7b AoEA BE A F2 AAMEE o] &3
o A¥E ok i ygE AdA & 4 & u 8w yge] dEAH A (fractional
factorial design), ¥ 374 8 (saturated design) =¥ ZXE3}7 & (supersaturated design)& AM&&
t}. Lin(1993, 1995), Li®t Wu(1997), Crosier(2000), Fang, Lin® Ma(2000)& o]# 8 (&)X 3 A
o] disted AFstdt. Fang, Lin, Winker?t Zhang(2000)2 9% & (uniform design)ol &&=
Mg AAEAct SAqMAEe dEAAY Hd d7E HA27AA ASHD dHMukerjee
9} Wu(1999), Bisgaard®} Gertsbakh(2000), Liao® Lyer(2000), Suen® Chen(2000), Zhang3}
Park(2000), Cheng® Mukerjee(2001), Ma, Fang® Lin(2001)). ®B] % (asymmetric) 3 2uj<g
(Dey(2002))0]} 2 @ulEE& Lean A AT ¥ (Chan, Ma93r Goh(2003))ell th& =8 =
Yetan itk 23y, fE7 AgAgeEA FAuujde]l obd  FAMA Wu) 4 (nearly
orthogonal array)& 25 A9 o AR Ey Auygde HEE o Aol F R8T Ma,
Fang# Liski(20000% Huwdoly S A mujd g wE7] fste Had A ES AA
3 dth. Jang(2002)2 Ma, Fang® Liski(2000)0] A <¢HgE /3L ol &35te] ZAIF wuijge] A
A ATE & F UE FEES AUsAT. o] FRES Y99 Hidel F=E 220 Amuld
A7t Frrste FEEold.

ZAx 3 Hunde FEFEH RAATIZEE] EFEHE MTHEE oA A HAH
(universal optimality)3tthE o] #& A4 Uvh(Das, Dey®t Midha(2003)). ‘HAHHst'd st
o B¥E3 #AdV[FEe] oid HHVIEEY AAA  dEd HZ¥FEE vy
(Markiewicz(1997), Xu(1999), Druilhet(2004)). Kreher(1996), Chateauneuf, Colbourn®
Kreher(1999), Chateauneuf$} Kreher(2002)E 7= 32 Fuwdd] sl AF3tn Aok 28
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A% 39 Amujde Fe) 98 S

22, 499 dlde] A% 32 FALuEJANE Friste F=0F dasith ol FE 99
o vigoe] ZE t(=2)Q ANMEANE Hrldle SEE ACE F Utk o] FEE NUF
od FAge Ad@FeAM Foid AEAYE HrMEg + UE =TEAN 88 F U R
th. =3, o] 255 389 combinatorial mathematicsE@ GAME F8% EFE AIRE & 9l
g Rolt},

2. Wige AaH & Hrte] A &=
Mol AnA(FEsE 2)E B o e e F kA 2AL o] &dT

23 D) 7 Goln 74 FEe) 2e WEZ tEhuth
20 2 99 F Y GelA 7 3 2] e NER vehdn,

e F A 234 & UEFHE AYE e B3 AuAFolg FaEad. 1y, $YE #d
ol FEs 3 o4 AuwdS Zua & wrh gl ¢ 7HA 42 F=sb 3¢ Hawde
FEHREY RANEZEE] TEHE 7MY 2 solA A A A sHuniversal optimality)3}th
t Zo] A ot F=sF 3A Auwelde (FAunzd DI (Fuzd 2) 9o g e
(Aunzd 3)e 87

(Amzd 3) dele] A AY DN 2 £29 2Fo] 2 WAL Uehud,

of Mde s Nxr 439 dog WA A=( ¢y, €y,..., €,)0 ZEZ}
t(t=2,3,.,7)Q Amuldo] 57 AY 2AL e 2ok

(Aazd 1) 2 QAN F +Fo] 2L WED v

(Amzd 2) delo) T Ao N & s29 2ol e WE Yeud

Az t) oo the] FolA Z £3e 2ol 2e WEZ Ve

of W et gool Mol FE ¢(=2) AWHLUIE Brhshe FE5) Basl Ao

Jang(2002)& ZARTHLY AL YEE & ¢ Yt FESS AU o FES
& g9l ol 4= 22 AHGALE Frhse FESITh Jang(2002)8 PHS FFsH
W $eE Adol Nxroln, sl 99 24247 1,2,...,¢,2 o594 e delo )

AA=( ¢y, €9,..., €0 ZE} t{t=23,.,7)d AZNIAsE Hrlae Z=
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fc[)j( Cil’ czz$ 1] c;)=
]. q; q q.i, N
H;qu. k,—1k22=: 'k,.2=1q>’( N c.~,,c,-z.c,»l(kl'kz’--wkj)— Hjs=1qi )
_ 1 |
D](A)"' ( 7’) 1<i (i _._({I.srei(fcbi( Cil’ cizy-.-, czj))
J

D(A) = g:lD (A)

I
OA) =TT

AAM,d (),0,(+) (G=1,2,...,0% A% [0,0)008  gz3FsHgsold
®(0=0,00=0(G=1,2,...,08 #5lt. ¢, , ¢, ,..., c;= A9 99

1 2

AN ol N . (ki kge . B)E Ch Caenn, €4, 9 014
(Byikg .. k) #2289 assdn, —N o o oo c,; e
H s=lqi‘ 1 2 j

oM 7t +E2FY FFHUESF]

O(A)7} 19l 7AesE Zxrh t Auude] 711 104 dolds s ZE7 19 Fa
oM Heixik, D (A (RAxzd HE BAsHA €. D (A) #el 001¥ (Fnzz
NE TEFIA Ha, 0dAM FolAFE FH (Fuzxd HE BFHA £ A do. e &
A2 D, (A). D,(A) 59 &l 0ol He A AES Wittt D (A) @744 0o HH
ol Wid& Fx=7t ¢t Huugel HE Helth

Pielou(1966)°] #¢tgt th¥A A F(diversity index)E o] &3 A9o] pnx A 49 oy
dol ZAE7F t(t=2,3,.,r) AW IANE Hrtelr] 4 F22A e Fe & oE
=g AANE 5 ot

E(A)= (17?) 1sil<i§...<i,«S1’]i‘i2"'ii
J

E(A) = ZLIE,-(A)

A7NA, J; i 5 AdA 999 jAY 9 ¢, ..., ¢; G G FFAS
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2 39 AmiE e Brter) A 2=

(evenness index)o] t}.

E(A)9) kol to] AAESE 27}t A@ude] g tolH BlAFEE FEs} t
Amugeld PejRch Ej(A)s Rnzd HE B 9ot E(A)gel 108 (Auz
4 HNE BESA Ha, 1M Bojd4E HH (Aazd HE UEFIA 2 &4 do s
Aug E(A), E(A)S9 ol 10 & A #ES Winst E(4) &A% 10 59 o
WS ZEs} ta A@ejdel He Reldh

3. & o

Aol Nxrelx, Al d9 FHdaxst 1,2,...,9,2 c°Fod Uxn, ZHE7t
t(t=2,3,..,7)% A g g OA(N,7,q, X gy X ... X q,,t) e % 7)8 3},
O (0=0,;(N=xG=1,2,...,0) & ¥31 28N ALY $5& 3 ze 371A u

4 D1, b2, D3l Wty L3 Ba}

1. 20 % A9

o ARe A E(esoltion’t MY 2 RAYYUY o= YRANESEAH oo

I=ABD= ACE= BCF= ABCG & o|43% &3 po] gadc

01101100
01100011
01010110
P'=(00001111
00111010
00110101
01011001
#ne a3 Ao HYEBAES Ay

A=BD= CE=FG= BCG= BEF= CDF=ABCF= ABEG= ACDG = ABCDE

ol AL FaFHree wFgHo A GAT FaFH 20 wEALo] AFH gl AY
oltt. o] AYe FEE ALY HEte 2HAA AAXT F2E ALEE X 31F% 2
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31 HAay g7t &%

j D (A) E;(A)
1 G 1
2 0 1
3 0.2 0.9333

E 312 B34 o] Ade =t 2% AYYS & 5 Utk & 0A(8,7,2,2)8 w718 5
=1

2.2v' 2 A g

o] AYL M E(resolution)7t W 27 2JAA¥Ye 'é— YEAAH o ZA Aoy

I=BCDE=ACDF = ACEG & o] ¢34 o3 go] xdd).

1010101001010101
1100110000110011
10011060101100110
b=| 1111000000001 111
1010010101011010
1100001100111100
100101 1001101001

Fnz Fan Ag Ast #AE AR EEE] EPRAS AW

A = BDG = BEF = CDF = CEG = ABCDF = ADFEFG
AB= DG= EF= ACDE= BCDF = BCEG = ABDEFG
AC= DF = EG= ABDE= BCDG = BCEF = ACDEFG
AD =BG = CF= ABCE= AFFG = BDFEF = CDEG
AF= BF = CG= ABCD = ADFG = BDEG = CDEF
AF = BE= CD = ADEG = BDFG = CEFG = ABCDEF
AG= BD= CE= ADEF = BEFG= CDFG = ABCDEG

ol Age FanAeE, FAFHS 284 AL mEtHo YA F& AFelrh
ol AYe FEE ZAlE7] At 2-A ALY F=F AMNHA E 329 ®oh F 328
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AT 39 Auwjd g Brier] AE =

Tatel o] AL FErt 32 AYYL & F Aok F, OA(16,7,2,3 )08 E7¥ 5 ok
BE7F 301 A S HelM AFE A9 BAE 2AATE L AR BAA YHn Asgt
BAY ARz AEe A9 BAY E£0E 2UAREHEHE 2FHA YA L ¢ F
gtk 2, Ash #Ags 2R HE e BEE JLe & F AT

¥ 32 HuY H7t &=

i | DA | E(4)
1 0 1
2 0 1
3 0 1
4 0.2 0.95

3.2¢' ' A9

of AYe MPE(resolutionst VI 2 LA —;— gnAgoA el

I=ABCDEFG & ol %34 tgn Zo] EHHT

b3'=

01111110111111111111111100000011110000000001111110006000000000000
0111110111111111110000001111110000111100000100000111110000000000
0111101111110000001111111111110000000011110010000100001111000000
0111011110001110001110001110001110111011101001000010001000111000
0110111101001001101001101001101101110111011000100001000100100110
0101111100100101010101010101011011101110111000010000100010010101
0011111100010010110010110010110111011101111000001000010001001011

2z a7 A% Ad BAY 2544 F A% WuRAS AWy
A = BCDEFG, AB= CDEFG, ABC= DEFG, ABCD = EFG

394 REFAgo] 4AAREHEH Do) YL e & 4 AUtk o] AYY BEEFZ ZAEY
93ted 28N A4 ZEE A E 339 o E 332 E89 o A¥Le FEI} 69
AYYe ¢ 5 Ak &, OA(64,7,2,6)0)8 B/ 4 Ut
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¥ 33 FuA #7 2%

i | DA | E4)
1 0 1

2 0] 1

3 0 1

4 0 1

5 0 1

6 0 1

7 0.5
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