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abstract

This paper is concerned with the problem of selecting variables in multiple discriminant analysis
with high-dimensional multivariate binary data. Let @ = (z1,...,zp)" be the variables considered,
and it is assmed that x;’s are 0 — 1 variables. Here we consider a high-dimensional situation where
p is large or similar compared to the sample size n. In fact, the DNA fingerprint data (Nakatsu et
al. (2000)) considered consist of p = 84 and n = 89. One of two variable selection methods proposed
by Wilbur et al. (2003) is based on the marginal discriminant powers D;,i = 1,...,p, where D;
is (the sum of squares due to within-groups)/(the sum of squares due to between-groups) for the
i-th variable. They proposed to select the variabeles whose D;’s are significant, assuming that x;’s
are independent. In this paper we first give a model selection criterion AICE by introducing a
class of appropriate parametric models. Next we propose a selection method without assuming the
independence of x;’s which is a sequential procedure based on the conditional discriminant powers.
The stopping rule is based on the probability of misclassifications and the model selection criterion
AICE. We also propose a modified selection method by starting from a reduced set of variables
based on the marginal dicriminant powers. Our methods are applied to the DNA fingerprint data to
find some better subsets of variables.
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O L) ZEEICK LT, Wilber et al. [1] 13 2 DOEERINEFIRELCL, /2, byEDaI 04
OB B:DENE DNA 74 v =7 ) v b F= 8 P ORHNIT L2 LA TWE, ZOLERT—%
T, ZHO¥iEp=84T, 77 I34H,S L) 2RI n =89 TH 5. FH SNI-EHOMOFEME
#L LTE, iR ELZHVTNS, SITEMZ2HETVEBEL TV, RESNTNDS 22004
PRI IEEH BB OB X 2 kL, BRBED Dy = by /wi; (by (35 i ZEORER T LA, wi; 1355
i BEEOBNTEHM) ICHEDLHETH> T, ZAONTVAEFVIZHEALRLDTRI LW & 2EE L2V,

Aiwcix, Wilber et al. [1] 12X o TERSNMEIH LT, HieeBB L5252 HMET S, £
F, MY 2HEFNVO L & TERRIRD72ODT TV ELBAL, THENVEIRKEE AIC Z#AT 5 HEE2RE
T5. BRILOBEIE, TRTOEROMIK LT AIC HEZRDLOINETH ), ZETREIEED
MARETLIEPEEL LD, ZOHED 1 2L LT D NREVEHD O BKEIRT 2 T2 RET 5.
Rz, BEMOMBEEZEL, &UN D HFEEZHOWAHELSG R L. BEOHE, BITNALHOFEME
WL LTEERBERETNTO AIC V5 HEDIRET 5. &M D, HEtEo@HIcS-oTE, D; #
HICE T, ERxHLBEKVAATLOMBHATA2HEDIRET S, 518, L OEHHERRE:E DNA
T4 A=) b F=F AL, BRI EREEL .

KHTIERO L ) IR EN TS, TF2H/HICBVWTIE, SIS DNA 71 o —FY v b F—%
WZOWTHEZFHE 52 5. RIC3HITIE, RfSCTHV SN IEMERIFIE: & AU, B0, EHp=
DHEFEIZ OV THMT 5. 4HI2BWTIE, Wilber et al. [1] 12& o TRES N AL EBIRE 2 M § 2 &
EHIC, TOMEEYIRETA. 3515, FNOOMBEEEEE LIz 2 BHRIEZRET 5. BESN
ToEFORIEICB VT, BTN A OFEMAELE & L CRRBIERIC X A FHMEICIN A TE 7 VEHMEIMEIZ X 5
iz 52 T AL kRIS, SENICBWTIRELAGEREE Py o a Y oL >WTo DNA 7 4
YH=TV TSI L, BRREROME RV,

2 DNAZ4 YV H—=FTV Y b TF—%

DNA 74 2% =7V h&id, DNAZYWLZL EDMFOZETH-T, 2D LI ki3, &%,
IREEE T2 DNA AR E 2 W TES RS, SNODESNAMIFE O/ K37 — it s ofg
WL IR R 2 3 AR E LCRIHTE 5720, DNA 74 v —7) v rEXiZRTwa, ZokIHi
LTDNA#RZZEICEY, AYOiEE2RET 5 EBETERARLMIELITDOIL TS, LaL, EETiE
K7 DNA BEFIOHICEEL TWA 72D, BRTFZFDObDEMHRT S I L IEIEFICELLLOFNELEETS.

22T, ., BETFFOLOEMRELZWT, HEEZHENT 5 HEORBIEDLNTE TS, 1k
BZT-OW CICHEEEL, BIET L E0I10281L3 2 DNA ORFIZIE LI L, FHUC X > TEBT 2 5ETH 5.
DX H 7% DNAEYIEDNA v—h—¢ i Tn5b.

BARICIE, HABEORFITYR L TE LN DNA 74 > 7 —7) ¥ F % 2 EETHEICZER: L, DNA
RN —DOREEHERT B 2 L& o TEROHEI P Tb IS, KL T, ) 7—F5HTid, hyED
OB FEORADDS, FEORME S OMEWEAEE DNA 74 v /=7 Y b TROITSZ LR HME
T5. BEFEE, BHRETHL2HLVIEIMERETH L0, SHICHE—-PHETH LD EIETH 502
LoT, BTADODT7NV—=TIZHFITLNTWE, 7=, B5N7DNA 74 #—71) » h& DNA v —
N—%WETAH5ZET, DNA 74 H—=F) b DNA~S— =@l CnLTwb e A% [1], F
TeZFH)ThwEZAHE [0] L LTHEBIELAZDDTHS.

L7225 T, 2ZTHH) DNA 74 v H =T Y b TF—=FIZRD LI ICEKEL, p O X — 1 %%
Ti, .o 2y BQED TN —T Gy,... Gy CBWTEMENTEY, Fg 7/ V—7 Gy 2B 5 p RLE
e =(x1,...,2p) OBIES

Gy :c§9),... ,az%"i), g=1,...,q,

29 = (@9, 29, =1, o0 F7203 1 oftik L

o pg ¢



ERRICEZE R 2 BT — 7 1D CHBIOBEHFEINE DNA 74 2 =7 v 7= ~DIeH

EFRDY. 2T, BHOXRIT p BEFEAE N =n1 + - +ng I3EZVD, HH0IE, TREDIRIVE
RILT — 8 DG BT BRI OLEGERME L % 2 T <. Wilber et al. [1] 12X o THfrE s, b
TERITDODNA T4 0 H—=T) V N T OEEE, BTHIERDO L0555 0 LOFEREOH 5%
BoOMSRINTEY, £BEOT— 4511,

p=84, q=4, n1 =23, no=ng=nyg =22,

n=mny+ns+n3z+ng =389

Thb. ZOTF—FIFUTOLI)IIEES. BN %MHE (Nakatsu et al. [2]) 22V T, ko Table 5 %
SNz,

77,1:23 n2:22 n3:22 Tl4:22
Gi xgll) T xz(;ll) G xgzl) L 331(921) G x(l?i) L 33](3?1) Gy Jt(é) L | x;gﬁ)
1 1 2 2 3 3 4 4
s P x;; 2 x;; o9 x;; S P x;;
1 1 2 2 3 3 4 4
l'gn)l I ml(m)l 1'5732 I ml(m)z x:(l’ﬂ)g, > T 1'1(7“)3 xgn{; > T 1';(m)4
= = = = 4
A y§1) sy T y;l(Jl) ET ng) sy T y;l(72) Ef ?AS) y T y;l(73) i y§4) sy T y1(7 )

Gy #HERECHMEDO by EO Y

Gy . BHHERECTHEFED by ETa Y

Gs . PHEBRETKIE LD ZEEO Py ED I Y
Gy FBPMEBETAKT LD EED Py ET T Y

BHOSp=84Thsrt, 26N EHROHIE, 222 -1=193x10® @0 H5. TNHLETOES
DR U TR IR P2 TV A REME 2 3T 5 Z L B FETE T, BYU 0 ICX 2EEEIROTFITEH T
kv, 22T

"p~n’, TEBOM 2P

LV RIRT, AUTIC L TRV E 52 A EROME RV A OMBEEEZ 5.
3 PR

% COHBPIEDNEZ SNT 2D, 22 TREBORAIT 2 57 — 5 OHIBIIZE T hE 2 EHEHI B & ek
REEEAHCLZOT, SHEOHEICOWTHEEICE Lo THL. #FL {1, Krzanowski and Marriot [3],
McLachlan [4] 7 & & B S 7z,

3.1 IR¥ERREIC K 21
pRTER ® = (21,... ,2p) ¥ BOREGy,... .G, THMESH, B Gy B skr ... 2l
Y¥h. Zok s, BEEHMMBATY B B X OBNTARMBAGT W ER0 L gk s hs.

q q TNg
B = an(@(g) —z)(zY — &), W = Z Z(xg_g) _ j(g))(mgg) —z9y.
g=1 g=1j=1
22T, 29 3G, 0Py, 2 RETHTH-T
0 _ L5~ 0 LS\,
~ _ g P g
j=1 g=1j=1
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Th5b.
FHECHBIS hx,i=1,... ,m ORENRZ ML h 3 WIBOXOTHRVEAME L > ... > 6, > 012
LT ABEANT ML ELTEREND., 2212, m=min(p,q —1). X DIEREIZIE ¢ & h 3EA RN

Bhi = éiWhi, h;WhJ = néij

@ﬁ?‘f&) ::L:, 5ij 5i7Dj\‘7 77“‘@?]1/7“675)’)'(, (S“:L zkjﬁ‘?&&ﬂbi&j:()“(&)% if:,
by1=... =L, =055,
FrI i3S NAFRAHOBNE © = (21, 2p) OISR, $F 2 5L 0FEA 2\ OEAEHHIH L

z = [hl,... ,hq,ﬂ’:m Zg-g) = [hl,... 7hq,1]/(l1§-g)

REMET A, 2oL X, KO IELEH I TIE
L <™ @
Z(Q) = ;g szg = [hl,.. . ,hq_l]ljf(g)
j=1

EEEDL. O, 2z & KO IFHEH RIS S & OEEEEZ AR D ITWEAHRT 5. Thbb, Yl
FRE

min ||z — 292 = |z - 292 = z € G.
g

LERES,

I OA R S 5 W ILH BRI L o TS NG, ShSOHEEL LT, SEAYERIC
HIR L7 & & QRS 5 P PRI > THET A LA TEL. ZOLD) pHfEEEOWEEL L
T, &M (Cross-varidation Method) 8% %. 14, m§9) RHMT DL XL, T b mg_g) 21
D B TIEHEHI B B L TR 2 /1 TH 5.

COFEMSEHIEICB T, HELE kD2 L&, BENTFARBRT W OMT5 % Ko 2 LEHN D 5
B, p>n—qoLEEW AERICADFESAREECS 2 LV HEASS S, 08, KISERBEAL
BRI n,p AED XD BB ETO BB ERINS,

3.2 WARBEEICXZHM

PRIER T = (x1,...,2,) &, TG, DL LT ay,... 2 BELIHYT, z; ~ B(1,609) 124t
IbDETH. ZZTa~Bn,b) IZEIHERI O n MORTEREVELALLED2HSAEET. b %
Gi,...,Gg OWITNRIHBIL7zwE LI, 2 Gy BT 5L 2ORER

I;g) 1—z(9)

(1-62)

LHEETESL. 221209 130 o tiEERTH - T

i 1~ )
0, ——inj

n
g j=1

P

L, =11 (6)

i=1

EFREDL. RRNEEEZ Ly DR E B BHEANHBT 5 TH- T,

max L, = L. = mgg) € G,
g

EHEIT B, 7, SOEIIZLTHRILZ S ORMBIEOMERAIEENFO L & EFRICLT, 7
Y EFBIHBL, 20LXOBMPETHET S, ZoBHaicy, 29 2HNT L x5 25 20
2 LY B CHERL L 72 JOREHE R % RIS 2 SRR & 2 ikt 5.
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4 BBGRIRE

Z I TIE, 12U Wilber et al. [1] TIRE S NAZZKB O 2 0E L 7256 O L RGEI L 20X, £
ORERZIES 5. RIC, BEMOBIIELME L 2 WG OEREERELZRET 5. £z, LOEKOM
DI TH B 0% WD 0T T NVEEMEEL 52 5.

4.1 R OMSEZ R E LA BOER
Wilber et al. [1] 1I&% DNA 74 »#—7) ¥ b 7= 5 O T, p RiZEK = (x1,... ,2p) 12D
WTROZ L REL THNTE T T A,

1. p EOEEIIH ST,

2w e G, ~B(1,60Y),  i=1,2,--,p
SoLE, BMTSARAATH] B = (biy) L BTSRRI W = (wi;) &0 TRO 2 0 OLHERE:
RREL TS,

4.1.1 ZRERE ()
5 DO SN HEBMOZEORE L2 R LTV L KR

ing =(9) _ ;) 2

D; = % - Z 1"9
v (9) —(g

%2 B. ZIT, st D, o) K0 ERE L THDILIZLY,

b, RERLIT,

Z(gjg) _ 9_5@(‘9))2 _ Z{ E?) . E?)J_Uz(‘g) 4 j£9)2}

—Z(g) 9z9)° 17 —(q) )

ML, D 3ET— 5 O EBEFHLZFIMEL TV DL I ED5 05
Z0EHIZLTROBNI: Dy, Do,... D, ZREHOBEEE L 2, BHAERL T . %EE, Wilber
et al. [1] TRIEEBFICHEMRE 21TV, AESEKEERT 2 HELREL 0D, BARMIZIE, Hik
DT OF B
Hi oM =... =9

(3
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ZfatE Dy = bii/w, THWTHREL, AELZL 3L« 28A. FHH 413,
P(Di > dl‘Hl) =0.05

EARLTIDTH LD, B_NEZREICLYFOTNDS,

4.1.2 ZRGERE 2)

%72 Wilber et al. [1] Ti, EAKn ERTCHp 29EVAHLWVIEp >n — ¢ HEIcBwT W 2E#
SET I LrEECH L0, WIB %

b’LJ
THEBL7 & X OHBBRORIEIC T FELRELCwD. V OFAHEY 6, dEd2EE~7 L%
hi = (hy;, - jlpi)’ L35,

V= (vi), wij=

Vh; = (;h;, i=1,--- ;m =min{p,q — 1}.

HEIRT LB %
M = {Ik| Bl 1o04 C:ij‘b’c, }Nl]m; ¢ (Cki <;O¢> , Cki <1 ;O&)) , o i=1,--- ’m}

ET A, I, FEHE oy 1T,

7 1 5 1 1
P (hki < Chi (504)> =P (hki > Ci (1 — 504)) =5

B0 THED, INLOHLIENEZMELFIAL TED TS,

BRI 2 ARE L7 A OZFGRIUILL LIS DV 5.2 2 2 LS TE B, —fIS, EWFENR S,
BEBIRIEM I BT 5 0B 2 RUIZ LAV, MZEASRDO SNV EEH I TV 5.

D, MVHEDIENE U TH 20 E) PERANTHR. BRILOBEDO BT HMIHOBRELED 1>
& LT Schott 5] 2L 2 b DB 5. ZIUIHEMPTEREORKED L TORFRTH B4, HLEREOEARY
ERTEDHIIL2MHET— 5 D L) HHEHGATOBATE S Lbho T d (FARS [6]).

Z DRBGEFAABIFTHI OIS s D 2 FERNZHED Kb DTH %75,

9

P e R )
= " T 9n — 1)
i=2 j=1
DHOEHNC N (0,07 ) THHILEHVD. 2212
p2 _Pp=1(n-2)
" (n=1)2%(n+1)
GOT =5 T
FEARH :n =89, KILE : p = 84,
p i—1
—1 ~1)(n-2
SN r2 =6247258, L (P=1) _ 3961364, o2 = Iw — 0.8702996
P 2(n—1) o (n—1)2(n+1)

g/ )

top/Onp = 24.50315
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TH oMU FIIEL SN D,
372, Wilber et al. [1] 123V TEKAS 4 2 L MTHOBGEI AL 2F 55 2 EARENTA.
L7h55C, MUMOREZEI L a OBEBIREDO TV T) XL EE 2 LENS .

4.2 EBEOMNEDIREZ I LI E DEEGER
4.2.1 ZRERE (3)

FEMOERE L2 & ARRICHET R Dr,... , Dy 2 BEW #HWTRD L, ZNHEKE SOIEIC
x5,

D

W=Dy > 2 D;

2 = i,

ET 5. DTGB
il = l,ig 22,... ,ip =P

95, OFD ($1,$2,... ,.’Ep) 1Z2oW T,
DAL TWE, Zh kb

POER x PSRIEN S,
-

B:<b11 b/21> by, 1 x (p—1), W:<w11 w’21> why 1 x (p—1),
byi | Box |7 Ba:(p—1)x(p—1) wor | Way ) War:(p—1)x (p—1)
ERBILT, Bl a, OREE R LRI
Bag.1 = Bay — bayby 'y = (bij1), 0hj=2,...,p
RO B, FRRICER vy O BRI AT

1 ..
Wagq = Wag — warwyy Wy = (wij.1), ,j=2,...,p

BROL. 11 OWBEERWZ, HDHVIE, z PHRONE EOENE D; HEtEE

bii-l .
Di|1: 222,...,p
Wig-1

LEFL, D2‘17D3‘1,... ,Dp‘l DR KN T B % EA.
DUFNER#ED B LT, EBOEK iy, ...,z PIERFEEINET L, 22T, i5BHEO-0HL720T
i1=1i0=2... ip=k &35, kEOEHK {x1,... ,xp} 2RIREIND &

B— B11 Blg Blg % (p — ]C), W= Wll W12 W12 tk X (p - k)a
" Bay:(p—k)x(p—k) War | Way Waz: (p—k) x (p—k)

EARILT, Al{m, . o} OB BRI AL

Bos.1 = Bay — B21Bﬁ1312 = (bij1k), hj=k+1,...,p
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#RDD. FARICER {21, ..,z OEEZ BT HRENT
Was1 = Wag — Wy W' Wia = (wij.1.1), L,j=k+1,...,p.

2RO L., NS DOFEFHMEMITHEH T, 21,... 0 PG ONI2E FOFEMNM D, Hete

big1.k . .
Zji|1~~k:u;‘l‘1 k’ Za]:k+17"' P
§i-1---

AL, ZOmhoRRb OG5 A% E A,
FCIRE S N EGEIRED TV T A AEKO L D IZE E bbb,
(1) max D; = Dy,
(2) InzaXDm'1 = Dizlil
(3) m;XDi‘il’iz = Dy o
C T, AR
F7z, FEHEOLD, BIENTEROBZ T %,

(ily"'7ik):(17”'7k)

L, Bap = (i, -,m0,) = (01,0, 78) ERT.
COFFEZW OESTHNOHITH EZHNE20, ZZTRITF—IDIHIIn & phELo2h, HHn
En—q<pDEHEICZETENRNEL W) RESLDH L. N2 RN 50RO IFEREIREZRET 5.

4.2.2 ERERE @
CCTCRERERE 3) 0BIEXEZ L. 5 D; # KX S DJHIZIEA

D, > Dy, > -+ > Dy,

ZITIET BB Ay, @i, ) OFRDSOIIZERE LT EEOZER {z, ... x5} ER. T k(< p)
HOEEN RIS 5 BEESEHRERATY) B, BENFHBEATH W, 23k, TIT, EEERE (3) 28
HLTOEROR 2 B2 RO .
COXIIBETHIET, FTRLDIE, FEBILTHON LOBEELERELRATE X, ZOdh 5l
SEHEDARGE 2 Af L7 RGRIUC L 0, MR OEWERZR 2L ICL o THICEE L E R 2R3 L A5 hE
. 255000, pEhb/ISVE ZBAZ LICE DERKE KTCROME IR TE L2 LR 5.

4.3 EFIVIHli L
DL L GRENZEEOMOF T, EOLRBOMA R L HF 2% 2 72D IR HBIEAH W S
L. T TR RFE AN L CEBBRINE T NVICE DS ET VA B AT 5.

4.3.1 ZEBREBEFVEZHEL-BGA
pRIER = (21,... ,2p) IZHF LT,

GQ:NP(H(O’E)? i:ga"'vq

L¥ 5. Gy ODRE S ng OBEARIZS LT, BMFELMMAITIE B, BPSEHARRATE R W, 45F A1
5% T = B4W &35, &RAREn=n1+...4+n, £ 55, OO EBEOEHD ) = (21, , x3)
DHBNCE L CoLEiE b b, EY 0 (p— k) BMOEH @2 = (Tpe1, -, zp) HBIERE b 7220w 2 v
IETFNE

¢
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(3]
=

F—=F D CHDOEREINE DNA 714 A —F1) ¥ FF—F~DIH

pli) = ! sk,
pd ud) s (p—k) x 1,
211 212 211 kX k, 212 1k x (p — k)7
b ’ So1:(p—k)xk, Xoa:(p—k)x(p—k),
) = pd) — Sy oy pd?

Th5b.
ZDEE, BETIV M., 1T H AIC I
AICw — |W22.1| 1 1
v = —nlog oo + nlog EW + np(1 + log 2m) + 2 qk+p—k+§p(p+1)
22.1

T4z bhb (Fujikoshi [7]). 22

B B W, W, T T
B o Bz g, 11 12} o n T2 ) W Tk x (p— ),
By By War Waa To1 Too
Wao.1 = Wag — Wa Wi, Wi, Taoq = Too — TonTy7' Tha.
CITnEpAEEELEn < p OBHEICE |1IW = 00EE L AGETH L. Tk W EeToE
FN TR 720, TREBREVIROMEER

[Wag.1]

AICy, = —nlog (Toa1|

1
+ np(1 + log 2m) —|—2{qk—|—p—k+ 2p(p—|—1)}

FHWAZ LT 54,
— 2, BREOKERT, FEEONEERHET VEEZ, AICT, 2KDT, KB TRDLNIEHD
MOLSZFMTAHIEDNTES.

4.3.2 M3 2 HEFNERE LGS
TITH, pRIEH T = (21,. .., 2p) DEBSEHVITHT, G, 0btTox % 29 = (xgg), o
29 e gy, s

xgg) ~ B(l,@%g)) e xl(,g) ~ B(1,91<,9))
L35,
ng ng
O SR ¥
j=1 j=1
LB T
ygg) ~ B(ng,9§g)) e yl(,g) ~ B(ng,eég))

THb. x1 = (1, - ,2p) PVHHNEHL TCORERE L L, T2 = (Tpg1, -, 2p) (FBIHEHRE 2% 0
V) RFLE

Myp:00 = =0
CEFRT A, 22T,
9(9)
1 0(9)
o0 = | : |= a0 | 69k x 1
0}(}9) 2
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LOEIT B L, AIC HMEIZRD LS 1252 5.

AICp = —QAr?ax log L(©) + 2 (JAL./8F X — & —%%)

k

q p
=22 > o <£§>> =23 S {51088 + (s — ) log(1 - 0 }
J

g=1j=1 g=1j=1

P
-2 Z {y]() log 95-') +(n— yj()) log(1 — 6’3(-'))} +2{gk+p—k}
Jj=k+1

: i A 1w . . o 1o .

Thh.

SR BRI A S L2 a L ARES, BEKROHICH LT, EFVM %%%, AICE # W TF0O%EK
DHOEEE XS A LN TEL. &b, LU D; tEZ VA 2 L3RI O M IZH ) 37
VI EREELTWADS, AIC |2 X %3l 3tk 2 g L2 b DIZh > Twa,

5 JoH

{44k Table 5 TH2Z 5N MY ERITDT 4 A —71) ¥ b F—=#12xb LT, ZHGERE: (1)~(4) %3
ML, REGZEBOME RS I 2R A5, 5B, JITEEHr;  x(j) LELTWVS.

5.1 EBOGERITA 1), @) DRRLER
Wilber et al. [1] 12 £ 2568 (1), (2) TEENRZIRD &) RERDPSRIEN TV 5.
J1 = {x(13), 2(54), z(34)}
J2 = {2(9),2(12), 2(13), x(16), 2(19), 2(32), 2(34), 2(36), ©(39), x(43), 2(45), 2(46), =(48),
x(49), 2(51), 2(53), 2(54), 2(55), 2(84) }
22T, D DREVEED» L BREREBRSFTEEE 2, BIEINTEHOM T U TRl EEHE 2 RD 7z D03
Table 1 TH» 5.
ZORIIBITE, TNENOHBIIROEB) THS.

] D BIENEH

AICp : 2WSGAGERZELIGED AIC
CDo @ EEEHFIEIC L 2 HFIR =
MLy @ ®KEEEICEZHFI R
CD, : CDy 0% (CV) B
MLy : MLy D% (CV) i

T/, TNODHEERDBIZH 2o TUTOMID 2 VIMBIEZ4T> T 5.
(1) EBSAERE LSED AIC 12BWT
EABERTEEP R LT B &, SHEPARE L R olzizd, ZORMITBEL 2h o7z,
(2) AICE 12BWTh; =00k X loghy; =0 & L7
BIINT2EHOM Jo 13 SteplI ITHIEL T b, ZEHKOM J1,J2 L0 D L VEBOHMPLH LI LEF
EL7w.,
INOLDRERDPOLRDZ Ebh o7,
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7 — 212350 CHBIOZHEIRE DNA 7 4 =71 ¥ b T —= 5 ~DILH

Jel

X
Sl
AN
p
izl
(3]

Table 1 SRS ZARTE L 72885 O ZEGEIR

Step [[ 2% AICpE CDy MLy | CD; ML, Step [[ 2% AICg C'Dg MLy | CD, ML,
1 [[ «(13) [ 1509.17 | 75.28 | 75.28 75.28 | 75.28 43 || =(24) 993.71 | 100.00 | 98.88 | 98.88 | 98.88
2 || ®(54) | 1443.44 | 66.29 | 66.29 | 66.29 | 62.92 44 || =(17) 992.73 | 100.00 | 98.88 | 100.00 | 98.88
3 || (34) | 1395.27 | 74.16 | 76.40 74.16 | 76.40 45 || =(11) 993.00 | 100.00 | 98.88 | 100.00 | 98.88
4 || (48) | 1369.60 75.28 | 75.28 75.28 | 64.04 46 || &(27) 993.27 | 100.00 | 98.88 | 100.00 | 98.88
5 || (32) | 1337.82 77.53 | 79.78 77.53 | 71.91 47 || &(41) 993.53 | 98.88 | 98.88 | 98.88 | 98.88
6 x(9) | 1304.96 | 80.90 | 83.15 | 68.54 | 80.90 48 || =(61) 993.80 | 98.88 | 98.88 | 98.88 | 98.88
71| ®(36) | 1282.93 | 80.90 | 83.15 71.91 | 83.15 49 || =(82) 994.07 | 98.88 | 98.88 | 98.88 | 98.88
8 || (12) | 1258.46 | 84.27 | 82.02 79.78 | 77.53 50 x(4) 994.34 | 98.88 | 98.88 | 98.88 | 98.88
9 || ®(84) | 1236.40 | 84.27 | 89.89 | 84.27 | 85.39 51 || =(58) 994.60 | 98.88 | 98.88 | 98.88 | 98.88

10 || «(19) | 1219.41 84.27 | 88.76 84.27 | 84.27 52 || «(81) 994.87 | 98.88 | 98.88 | 98.88 | 98.88
11 || «(39) | 1205.28 | 85.39 | 89.89 | 83.15 | 85.39 53 || =(10) 994.82 98.88 | 98.88 | 98.88 | 97.75
12 || «(45) | 1193.12 | 84.27 | 88.76 | 82.02 | 86.52 54 || &(47) 995.27 | 98.88 | 98.88 | 98.88 | 97.75
13 || £(49) | 1180.95 | 84.27 | 92.13 | 84.27 | 87.64 55 || x(66) 995.73 | 100.00 | 98.88 | 98.88 | 97.75
14 || «(55) | 1168.78 | 88.76 | 94.38 | 83.15 | 88.76 56 z(3) 995.28 | 100.00 | 98.88 | 100.00 | 97.75
15 || «(46) | 1155.48 | 94.38 | 93.26 86.52 | 89.89 57 || ®(52) 995.15 | 100.00 | 98.88 | 100.00 | 97.75
16 || «(16) | 1146.56 | 92.13 | 94.38 | 85.39 | 92.13 58 || &(15) 995.32 | 100.00 | 98.88 | 100.00 | 98.88
17 || «(51) | 1137.64 | 93.26 | 93.26 | 91.01 | 92.13 59 || «(65) 994.68 | 100.00 | 98.88 | 100.00 | 97.75
18 || «(53) | 1128.52 | 93.26 | 93.26 | 92.13 | 92.13 60 || ©(44) 995.04 | 100.00 | 98.88 | 100.00 | 97.75
19 || ®(43) | 1117.02 | 93.26 | 93.26 | 93.26 | 92.13 61 || «(80) 997.00 | 100.00 | 98.88 | 100.00 | 97.75
20 || «(14) | 1103.73 | 95.51 | 94.38 | 94.38 | 92.13 62 || =(26) 998.30 | 100.00 | 98.88 | 100.00 | 97.75
21 || =(40) | 1093.21 95.51 | 95.51 94.38 | 92.13 63 || ©(62) 999.60 | 100.00 | 98.88 | 100.00 | 97.75
22 || (22) | 1087.44 | 95.51 | 94.38 | 94.38 | 93.26 64 «(5) | 1001.00 | 100.00 | 98.88 | 100.00 | 98.88
23 || (28) | 1081.66 | 95.51 | 94.38 | 94.38 | 93.26 65 «(6) | 1004.17 | 100.00 | 98.88 | 100.00 | 97.75
24 || (70) | 1075.89 | 95.51 | 93.26 | 93.26 | 93.26 66 || (20) | 1007.34 | 100.00 | 98.88 | 100.00 | 97.75
25 || ®(64) | 1070.11 95.51 | 93.26 | 94.38 | 93.26 67 || (38) | 1010.51 | 100.00 | 98.88 | 100.00 | 97.75
26 || ®(71) | 1064.34 | 95.51 | 94.38 | 95.51 | 93.26 68 || (59) | 1013.68 | 100.00 | 98.88 | 100.00 | 97.75
27 || ®(77) | 1058.57 | 95.51 | 94.38 | 95.51 | 93.26 69 || «(68) | 1016.85 98.88 97.75
28 || ®(42) | 1052.34 | 94.38 | 95.51 94.38 | 95.51 70 || =(83) | 1020.02 98.88 97.75
29 x(7) | 1046.95 | 94.38 | 95.51 94.38 | 95.51 71 x(2) | 1023.19 98.88 97.75
30 || ®(78) | 1041.57 | 94.38 | 95.51 94.38 | 95.51 72 || ®(23) | 1026.36 98.88 97.75
31 || (50) | 1035.84 | 94.38 | 95.51 94.38 | 95.51 73 || ®(25) | 1029.53 98.88 97.75
32 || (30) | 1027.98 | 96.63 | 96.63 | 94.38 | 95.51 74 || ®(31) | 1032.70 98.88 97.75
33 || #(56) | 1025.27 | 96.63 | 96.63 | 94.38 | 95.51 75 || ®(72) | 1035.87 98.88 97.75
34 x(8) | 1022.56 | 100.00 | 96.63 | 98.88 | 95.51 76 || ®(74) | 1039.04 98.88 97.75
35 || (63) | 1019.85 | 100.00 | 96.63 | 100.00 | 95.51 77 || ®(76) | 1042.21 98.88 97.75
36 || (67) | 1017.14 | 98.88 | 97.75 | 97.75 | 96.63 78 || ®(79) | 1045.38 98.88 97.75
37 || ®(75) | 1014.42 | 98.88 | 97.75 | 97.75 | 96.63 79 || ®(69) | 1048.01 98.88 97.75
38 || #(21) | 1011.24 | 100.00 | 97.75 | 98.88 | 96.63 80 x(1) | 1051.23 98.88 97.75
39 || (73) | 1007.74 | 100.00 | 97.75 | 98.88 | 96.63 81 || ®(29) | 1054.46 98.88 97.75
40 || «(18) | 1004.32 | 100.00 | 98.88 | 97.75 | 97.75 82 || #(33) | 1057.69 98.88 97.75
41 || «(37) | 1001.89 | 100.00 | 98.88 | 98.88 | 97.75 83 || «(60) | 1061.99 98.88 97.75
42 || #(35) 996.20 | 100.00 | 98.88 | 97.75 | 97.75 84 || ®(57) | 1067.49 98.88 97.75
e AICE 12DV T

Stepd4 IZBWTIHRAD AICE 22V, FHBIHFRIZB TS CDy, CDy & & 312 100%I27% -
w5,

CDy 122\ T

Step34 12 BV THBIWHREL 100%12% > TWwb, F72, ZNLIED Step3b, Step38~46, Step55~68
IZBWVTh 100% 0¥ EFEF L TAH. LA L, Step69 DBV CIEATIINERIC 2 ), Fg
HREE N7 M VHBEEN AL E 2 5 12O P HEE & % 5 72,

MLy l22oWT
FIRIArRERAY 100%12 7 BB DFATEAN 2 Hr o 7253, 90%LL L & 7 B H DT CDy & ) A7 nwiEs
DHL; Stepl3 2RKD LN T 5,

CDylzonT
Step35 12 5\ C 100% D HEIIH# 2 EH LT\ 5. 7, 2ABED Stepdd~46, Step56~68 |2
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BOBERRL  HUREH ZEOK EES # Ble—

Table 2 FRIZPEZ A} L 72856 O BGEIR

Step [[ 2% AICpE CDy MLy | CD; ML, Step [[ 2% AICg C'Dg MLy | CD, ML,
1 [] «(13) | 1509.17 75.28 75.28 43 || (37) | 1004.21 | 100.00 | 98.88 | 98.88 | 97.75
2 || ®(54) | 1443.44 66.29 62.92 44 || =(35) 998.52 | 100.00 | 98.88 | 98.88 | 97.75
3 || ©(48) | 1417.78 75.28 | 75.28 75.28 | 71.91 45 || @(24) 996.02 | 100.00 | 98.88 | 98.88 | 98.88
4 || (34) | 1369.60 75.28 | 75.28 75.28 | 64.04 46 || &(17) 995.05 | 100.00 | 98.88 | 98.88 | 98.88
5 || £(19) | 1352.61 80.90 | 80.90 | 80.90 | 78.65 47 || =(11) 995.32 | 100.00 | 98.88 | 98.88 | 98.88
6 || (40) | 1342.09 | 82.02 | 80.90 | 69.66 | 80.90 48 || =(27) 995.58 | 100.00 | 98.88 | 100.00 | 98.88
71| ®(39) | 1327.97 | 82.02 | 82.02 70.79 | 82.02 49 || &(41) 995.85 | 100.00 | 98.88 | 98.88 | 97.75
8 || (45) | 1315.80 | 84.27 | 84.27 | 79.78 | 76.40 50 || «(61) 996.12 | 100.00 | 98.88 | 98.88 | 97.75
9 || ®(36) | 1293.77 | 84.27 | 85.39 79.78 | 74.16 51 || =(82) 996.39 | 100.00 | 98.88 | 98.88 | 97.75

10 || «(50) | 1288.05 | 84.27 | 85.39 83.15 | 74.16 52 x(4) 996.65 | 100.00 | 98.88 | 98.88 | 97.75
11 || «(14) | 1274.76 | 84.27 | 86.52 78.65 | 83.15 53 || ®(58) 996.92 | 100.00 | 98.88 | 100.00 | 97.75
12 || «(16) | 1265.83 | 86.52 | 87.64 79.78 | 85.39 54 || «(81) 997.19 | 100.00 | 98.88 | 100.00 | 97.75
13 || =(56) | 1263.12 | 86.52 | 87.64 79.78 | 85.39 55 || (10) 997.14 | 100.00 | 97.75 | 98.88 | 97.75
14 || «(30) | 1255.26 | 88.76 | 87.64 79.78 | 85.39 56 || &(47) 997.59 | 100.00 | 97.75 | 100.00 | 97.75
15 || «(46) | 1241.96 | 89.89 | 88.76 85.39 | 85.39 57 || (66) 998.04 | 100.00 | 97.75 | 100.00 | 97.75
16 || «(18) | 1238.54 | 89.89 | 89.89 | 84.27 | 88.76 58 z(3) 997.60 | 100.00 | 98.88 | 100.00 | 97.75
17 || ®(22) | 1232.77 | 92.13 | 92.13 87.64 | 91.01 59 || ®(52) 997.46 | 100.00 | 98.88 | 100.00 | 97.75
18 || «(32) | 1200.98 | 92.13 | 93.26 | 87.64 | 93.26 60 || =(15) 997.64 | 100.00 | 98.88 | 100.00 | 97.75
19 || «(80) | 1202.94 | 93.26 | 93.26 | 88.76 | 89.89 61 || =(65) 997.00 | 100.00 | 98.88 | 100.00 | 97.75
20 || «(44) | 1203.30 | 93.26 | 93.26 | 88.76 | 89.89 62 || =(26) 998.30 | 100.00 | 98.88 | 100.00 | 97.75
21 x(9) | 1170.44 | 95.51 | 94.38 | 88.76 | 92.13 63 || ©(62) 999.60 | 100.00 | 98.88 | 100.00 | 97.75
22 || ®(12) | 1145.97 | 94.38 | 93.26 | 92.13 | 91.01 64 «(5) | 1001.00 | 100.00 | 98.88 | 100.00 | 98.88
23 || (84) | 1123.92 | 93.26 | 96.63 | 91.01 | 93.26 65 «(6) | 1004.17 | 100.00 | 98.88 | 100.00 | 97.75
24 || (49) | 1111.75 | 94.38 | 95.51 89.89 | 92.13 66 || (20) | 1007.34 | 100.00 | 98.88 | 100.00 | 97.75
25 || ®(55) | 1099.58 | 93.26 | 94.38 | 91.01 | 92.13 67 || (38) | 1010.51 | 100.00 | 98.88 | 100.00 | 97.75
26 || (51) | 1090.66 | 94.38 | 95.51 93.26 | 94.38 68 || (59) | 1013.68 | 100.00 | 98.88 | 100.00 | 97.75
27 || ®(53) | 1081.54 | 94.38 | 95.51 94.38 | 93.26 69 || «(68) | 1016.85 98.88 97.75
28 || ®(43) | 1070.04 | 96.63 | 96.63 | 96.63 | 95.51 70 || =(83) | 1020.02 98.88 97.75
29 || =(28) | 1064.26 | 96.63 | 96.63 | 96.63 | 95.51 71 x(2) | 1023.19 98.88 97.75
30 || (70) | 1058.49 | 96.63 | 95.51 96.63 | 95.51 72 || ®(23) | 1026.36 98.88 97.75
31 || (64) | 1052.72 | 96.63 | 96.63 | 96.63 | 95.51 73 || ®(25) | 1029.53 98.88 97.75
32 || ®(71) | 1046.94 | 96.63 | 96.63 | 96.63 | 95.51 74 || ®(31) | 1032.70 98.88 97.75
33 || (77) | 1041.17 | 96.63 | 96.63 | 96.63 | 95.51 75 || ®(72) | 1035.87 98.88 97.75
34 || (42) | 1034.94 | 97.75 | 97.75 | 95.51 | 96.63 76 || ®(74) | 1039.04 98.88 97.75
35 x(7) | 1029.56 | 97.75 | 97.75 | 95.51 | 96.63 77 || ®(76) | 1042.21 98.88 97.75
36 || (78) | 1024.17 | 97.75 | 97.75 | 95.51 | 96.63 78 || ®(79) | 1045.38 98.88 97.75
37 «(8) | 1021.46 | 100.00 | 97.75 | 98.88 | 97.75 79 || ®(69) | 1048.01 98.88 97.75
38 || #(63) | 1018.75 | 100.00 | 97.75 | 100.00 | 97.75 80 x(1) | 1051.23 98.88 97.75
39 || (67) | 1016.04 | 100.00 | 98.88 | 98.88 | 98.88 81 || ®(29) | 1054.46 98.88 97.75
40 || «(75) | 1013.32 | 100.00 | 98.88 | 97.75 | 98.88 82 || #(33) | 1057.69 98.88 97.75
41 || «(21) | 1010.14 | 100.00 | 98.88 | 98.88 | 98.88 83 || «(60) | 1061.99 98.88 97.75
42 || (73) | 1006.64 | 100.00 | 98.88 | 98.88 | 97.75 84 || ®(57) | 1067.49 98.88 97.75

BLTH 100%I2%>Twb, LaL, CDy &FEFEIC Step69 LLEEIZ B\ CHGHATHI AR IZ 2D,
EAMEREANT DV BENICARE R 5 7O E 0 HEE L 7 o 7-.

o MLiIZDWwWT
HIBE A 100% & 72 28 OMIE MLy & FERIZEEN L 205 7255, 90% LI E & 7 2255 oHix CDy
IV DL WEHOM, Stepl6 IZBWTHNL TV,

5.2 ZRGEIRTTE Q) OFE
O TV YEOIGE 2 4L L 72 A OZERHORIE: (3) OfiH % Table 2 1252 Twhb. F72, BITNAEHK
DL ZFDOEHORITT 5 AIC LHRHIHERL 5.2 Twb,
%B, BAEFEEIT) ICHo TRIZED ISR T T OIS 5\ WV IMEIEE 1T - 72,
(3) BHGEFUZB T, D(iliy,... ,ix) RODPECBCTHTOMAE THNEL 2D & X JMEHSAFE
Y%hlzw, 0/0 — 1 & LCEHERFT- 7.
INLDRERNPSRDZ LD bh o7z,



BRICL LR 2T — 712D CHPIOERGRIRE DNA 74 =7 v T =7 ~DJuH

e AICR 12D\ T
Stepd6 I2BWTHR/AD AICE &), F/-HBNIELTH CDy T 100%D MBI HFHEIZR > T,
F72, A FHRI CDy & CD1 D5 T 100% & 7% 2 EBOMD T, AICE RN b5 D
1% Stepd8 TH 5.

e CDy 2o T
Step37 IZ BV THBIA FERD 100%12 % > T\ b, T2, ZRLED Step37~68 I2BWTH 100%T
A, LhL, Stepb9 LFEIC BV CTERGEATHIVHERIC R Y, BEAMPCEA X2 M VAEEI AR E
% % 7= OFHEDHEE L 7o 7.

[ ML(] [ZD2WT
BB E2S 100% 12 7% 2 BB OMSITIN L D o 7205, 0% EE 2B b DIZDoWTiE CDy & [FIFIC,
Stepl7 IZBWVWTHNATW A,

e CDy122nT
Step38 IZBWTHFIFERAT100% 2% > TWwb, F 72, FhLUED Stepd8, Stepb3, Stepb4, Step56
~6812BWVTH 100%I12% o TWwab. LirL, CDgy ERFEIC Step69 PUEIZ 35\ THABATHI 25 #12
%, FAMEREANYZ b VHIEER AR E S B 72O 7% - 7z,

o ML;iIZoWT
HIBIA AT 100% 12 7% 2 25 OME M Lo L FBRICBIN 57225, 0% L %55 b DIZonTidE
CDy &) DA OM, Stepl7 IZBWTHNATW S,

F RIS A D S OFERDF DS, 1286 WOEEN LR OEEIZB VT 100%2 90%LL E ok
REEHETVS,

5.3 ZEBOEINITE (1) DR

ZITHE, o0 LOMHIOEKRERY, £N50hrs i (3) 12ito TERE BIGRSHIELHEHT 5.
oL, MHOBEHOEDNIE, MElE D, OREVENSRAL, BRI, OPZHEE 1LE»S 84
FTHRLLTWE, ZRNEROBLETEMERE (3) 2@l L. 20L&, RO L) LEBOMICER L.
T, MMOERE {21,... 2} & L EORINAEMEI {2, ... 2y} LEL, DHIOLE
Kl@ﬁﬂbt{m,“,MMmH}k%@ﬂt%ﬁ%ﬁt{%ﬁﬂ“wxﬁﬂxﬁhﬁk?é.::T,%h
ENOFERORAD S kB TOBEBS b5 {afy),... ey} & {afh o afh iR L.

S THBIMNE N2 w1 HMOZEEL L BEVEAT T SIS VEDIGE % AL L 7235812 381 2 ZBHGRIR T
bIEITNDEF ICECIE R, B2 S kFEHETIORIRSNAERICENELZVTHS ). LL, Tpp
DO L BEEA D 2 A I ENENOLEEORIINBIEF IS EE RITT. 2F0, 20L ) LK
DA EDRE &I L 72 ETOERD S EROME % 5. HBFEOEHOHMIE Table 3 THZTh 5.
FOERTHOLNTWDS Sq,...,So FIGEIERIRENAEHOMTH > T, BROFSLETEUTOL ) ICH
WThHzZHN5.

Sy = {13,54,48,34}, Sy = {19,46,39,45,36}, S5 = {55,9}, S; = {32,49,84,12}, S5 = {22,14, 16},
Se = {12,9,53,43}, Sy = {32,9,84,49,55,46,43}, Ss = {56,30,46}, Sy = {18, 22, 32}.

T/, JICBIARBO2LHOLEH 2T DTS, EELTVWELA, ROLHIZE5EZL6N5.
S, = {21,73,37,35,24,17,11,27,41, 61,82, 4, 58,81, 10, 47, 66, 3, 52, 15, 65}

MR E LCT40 Az L &0 AIC LHBIRHERAD Table 4 TH A, INLDERNPHLRDZ EHD
notz.
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BERLBERL  HEE wEAR #EESE

X

E

1
|

Table 3 EIXN /2%

4 8

J7 51,36,9,32

J8  51,12,9,32,36

J10  $1,19,9,32,36,84,12

J11 S1,19,9,32,36,39,12,84

J12 $1,19,9,45,32,84,39,12,36

J13 S1,19,9,45,49,12,84,36,32,39

J15  S1,52,55,54

J17  51,55,55,54,51,16

J18  51,55,55,54,53,16,51

J19  S1,52,55,43,84,12,32,51,49,16,53

J21  S1,52,55,53,84,12,14,46,32,49,16,51,43

J22  S1,52,55,56,32,84,49,55,46,51

J25  51,55,55,55,64,32,84,49,55.46,51,28,70

J26  S1,52,55,12,71,51,53,64,57,28,70

J31  S1,5,55,12,64,51,53,70,57,22,28,71,77,42,7,78

J33  S1,52,55,55,51,28,32,9,12,84,49,55,53,43,22,70,64,71,77,42,7,78

J40  S1,55,55,55,59,9,12,84,49,55,51,53,43,28,70,64,71,77,42,7,78,8,63,67,75,21,73
J61  S1,52,55,55,59,80,44,9,12,84,49,55,51,53,43,28,70,64,71,77,42,7,78,8,63,67,75,5.

AICE 122w T

Step39 IZBWTHRAD AICy &1, FHHNIIBWTH CDy 1220 THBIAYHES 100%12 7% -
TWwh, F72, CDgy & CDy O CHBIRHED 100% 12 7% 2 EHOMD % 0T, AICN D/ %
% b DL Step36 TH 5.

AICE 12D\ T

Step40 I2BWTHRAND AICE % & 1), F72 CDg (22 THBIBIHEA 100% 12 7 5 EHOMATN T
W5, F7, CDy & CDy O} T 100% & 7 2EBDOMD 5hT, AICE BB/ 5 b Dl Step36
ThH5b.

CDy 122\ T
Step35 (2B W THBIMFERY 100% & %2> T b, T, ZLIBED Step36~40 i2BWTdH 100%12
oTWh,

MLy 122w T
HIBIAI R ER DS 100% & 7 A ZEBORMSEN L o 72705, 0% EE %25 B DlzoWwTid CDy &R,
Stepl7 IZBWTHNLTWS,

CDl IZDOWT
Step36 (2B CTHBII =AY 100%12 7% > TV 5.

MLy i22wT
HBI RS 100% & 72 2EHOMIE MLy L FRBRICHN L 57285, 90%LLEE %2 b DIzDonwTid
CDqy £ )DL WEEOHM, SteplT I2BWTHRATWS,



ERRICEZE R 2 BT — 7 1D CHBIOBEHFEINE DNA 74 2 =7 v 7= ~DIeH

Table 4 #IHIZH % 40 858 A 72356 O HGEIGE

Step Pz AICN AICg CDg M Lg CD1y MIq

—
oo
8

1 x(13) | 9290.62 | 1028.54 75.28 | 75.28 75.28 | 75.28
2 x(54) | 9234.33 962.81 66.29 | 66.29 66.29 | 62.92
3 x(48) | 9203.84 937.14 75.28 | 75.28 75.28 | 71.91
4 x(34) | 9175.47 888.97 75.28 | 75.28 75.28 | 64.04
5 x(19) | 9167.45 871.97 80.90 | 80.90 80.90 | 78.65
6 «(40) | 9161.08 861.46 82.02 | 80.90 69.66 | 80.90
7 z(39) | 9162.63 847.34 82.02 | 82.02 70.79 | 82.02
8 x(45) | 9161.13 835.17 84.27 | 84.27 79.78 | 76.40
9 «(36) | 9163.78 813.14 84.27 | 85.39 79.78 | 74.16
10 x(50) | 9166.59 807.41 84.27 | 85.39 83.15 | 74.16
11 x(14) | 9166.57 794.12 84.27 | 86.52 78.65 | 83.15
12 x(16) | 9160.01 785.20 86.52 | 87.64 79.78 | 85.39
13 x(56) | 9165.74 782.49 86.52 | 87.64 79.78 | 85.39
14 «(30) | 9165.19 774.63 88.76 | 87.64 79.78 | 85.39
15 x(46) | 9163.94 761.33 89.89 | 88.76 85.39 | 85.39
16 «(18) | 9162.28 757.91 89.89 | 89.89 84.27 | 88.76
17 x(22) | 9145.51 752.14 92.13 | 92.13 87.64 | 91.01
(

32) | 9140.51 720.35 92.13 | 93.26 87.64 | 93.26
19 x(9) | 9136.75 687.49 94.38 | 92.13 89.89 | 89.89

77) | 9084.37 558.22 96.63 | 96.63 95.51 | 95.51
32 x(42) | 9074.70 551.99 96.63 | 97.75 95.51 | 96.63
33 x(7) | 9072.03 546.60 96.63 | 97.75 95.51 | 96.63
34 x(78) | 9073.85 541.22 96.63 | 97.75 95.51 | 96.63
35 «(8) | 9044.43 538.51 | 100.00 | 97.75 98.88 | 96.63
36 x(63) | 9039.12 535.80 | 100.00 | 97.75 | 100.00 | 96.63
37 x(67) | 9034.51 533.08 | 100.00 | 98.88 98.88 | 97.75
38 z(75) | 9033.73 530.37 | 100.00 | 98.88 97.75 | 97.75

(

(

20 x(12) | 9129.20 663.02 94.38 | 93.26 91.01 | 89.89
21 x(84) | 9131.63 640.96 93.26 | 94.38 89.89 | 93.26
22 x(49) | 9123.08 628.80 94.38 | 94.38 89.89 | 92.13
23 «(55) | 9116.70 616.63 93.26 | 94.38 91.01 | 92.13
24 x(51) | 9096.82 607.71 94.38 | 94.38 93.26 | 93.26
25 «(53) | 9095.59 598.59 94.38 | 94.38 94.38 | 93.26
26 x(43) | 9089.14 587.09 96.63 | 96.63 96.63 | 95.51
27 «(28) | 9093.40 581.31 96.63 | 96.63 96.63 | 95.51
28 «(70) | 9088.73 575.54 96.63 | 95.51 95.51 | 94.38
29 x(64) | 9091.07 569.77 96.63 | 95.51 95.51 | 94.38
30 x(71) | 9082.90 563.99 96.63 | 96.63 95.51 | 95.51

(

(

39 x(21) | 9030.58 527.19 | 100.00 | 98.88 98.88 | 97.75
40 x(73) | 9699.11 523.69 | 100.00 | 98.88 97.75 | 97.75

DUF O X9 ICAGFH L TIRE S N AL E0RIRGE (3), (4) 12Xy, BHBIHERIERD ik /NS R B2
BOMBEWEINRTWE, —J, TELRTLHWEKOMT, BHOEWVWESHTAZLLEETH L.
nB, TITRESNLFETIIRVY, ROEROM

. = {x(8),2(9), 2(13), 2(16), 2(22), 2(24), 2(27), 2(32), (35), (37), z(42), 2(48), 2(54), 2(55),

x(57),2(58),2(60), z(67),(70), z(71), 2(84)}
T, EOHMETHHERR100%DH AT TH L Z E2EZ LIV, J, OZHKOKIZ 21 HTHSL. 22
TEZONLERERET, 20X 2WEE2 dOBHOMIE, 728 2 IEEHEERIRE (3) T2 oM/ 38T
Hb. J EBIAIGRIEN S EEGRIEIC L Bk D B .

6 G
AT RIC 2 7 — & OHIBIRIEIC B 2 B HCRINEE % > 72. Wilber et al. [1]1F, Z5R oM

TR L CEEGEIRE (1), (2) 23K LTV 5. KBTI OMGE 2 1) B 7 ZH0RiRgE (3) &
ZOBIER (4) #4RE L7z, 72, BIETNEROMOZY % I 5 364 & L CRH R 365 SR
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T+

R 572, BROTEMETIVICHED (GHMABZRE L.

EBEDODNA 74 =71 v b T — FITRE L7 BH0EIRG: & £ 7OV E 2 @ L7z, fEsko )T
X, CHIBIEIRERAS 100%12 % AEBOME ROIF A Z N TE o7, L L, BELLFEICLY, BT
NEBOBIZE L 505, IR TERI 100%I12 % 2 EHOME RO 52 e Taz, T2, HBIyHhR
RO CIRBEREEOM & T IVEHEIEEICEED (B 2 ZBOMIZLT L =B L 2w 2 E MR SN,

ERIC 2 MET— & O34, HIBIhERDS 100%E < 1% b &, BIENZEBOMIZE S OERE GEATWS
RS SENDE, —7F, HHREOHNHRE - 2 EHOMIE, MWD WERTHN R ET LI LN
T&A., ELO%BET A0, MITOHMIKTET S, L L, KL CIRE LMy Mraiite Liw
TRRINFET L) T, TREHCTHNITLI P ROSNS.

FIES
BHREOH IR ERTAY FATHEE L, SSICRLT, BILHL LI+, $7AR%E, BT
GE7T, LIRS 2 5 [ 52 REAIL T — & AT OB LIS | (2006 4£5) 70 SBFEBIB A 21T Th ) 5.
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Table 5 +FYEQDITDT 4 Y —71) 7 —% (Nakatsu et al. [2] & V) 51H)

WWWWwWwwWwwwwwwNNNNNNNNNNNNNNNNONNNNNNONNONNNDNNONNNODNODNDNDREFRRRRB R B B 28R e e e

000000001100110000100000010000010001000100000010010000000000000000000000000000000000
000000001100110000100000010000000001000000010000010001000000000000000000000000000000
000000001100110000100000010000010001000000000000000001000000000000000000000000000000
000000000000110000100001010000010001001000000010010001001000000000000000000000010000
000000001000110000000000010000000001100000000101010001000001000000000000000000010000
000000001100110000000000010010010001000000000000000001000000000000000000000001010000
000000001100110000000000010000000001000000000100000001000001000000000000000001000000
000010100000110000000000010000010000000000000000000001000000000000000000000000000000
100010100000110000000000010000010010000000000000000001000000000000000000000000000000
001010100000110000000000010000010011000000010000000001001001000001001000000000000000
000000000000110000000000010000010001000000000000000001000000000000000000000001000000
001000100000110000000000010000010010000000000000000000000000000000000000000000000000
000000000000110000000000010000010001001000000000000001000000000000000000000000010001
000000000000110000000000010000011000000000000000000001000000000000000000000000010001
000000000000110000000001010000010000000000000000000001000000000001001000000001010001
000000000000110000000000010000010000100100000000000001000000000000000000000000010001
000000000000110000000000010000000000000000000000000001000001000000000000000000010001
000000000000110000000000010000010000100000000000010001000000000000000000000000010001
000000000000110001000000010000010000000000000000000001000000000000000000000000010001
000000000000110000000000010000000010000000000000000000000000000000000000000000010001
000000000000110000000000010000010001000000000000000001000000000000000000000000010001
000000000000110000000000010000010000000000000000000001000000000000000000000000010001
000000000000110000000000010000000000000000000000000001000000000000000000000000010001
000000001101010000100000010000000000010000000001000010000000100000000100000000010000
000000001101010010000000010100000000000000010001000000000001000000000100000000010000
000000001101010000100100000100000000000000010000000000000000100000000000000000010000
000000001101010000100000011000000001000000000100000000000000000000000000000000010000
000000001100000000100000010000000001000000100100000010000000000000001100000000010000
000000001100010000100000011000000000000000000000000000000001000000000100000000010100
000010001000010000000000010000000000000000000000000000000000000010000000000000010000
000010001000010000101000010000000000000000100001000010010000000010001000000000010000
000000001000000000100100010000000001000000100100000000000000000000000000000000000000
000000001000010000000000010100000000001000000000000000001000000000000000000000000000
000000001001010000000100010000010000000100000000000100000000000000000000000000000000
000000001001010000010100010010010000000100000000000000000000000000010000000000010000
000000001010000000000000010000000000000000000000000000000010010000000000000000010010
000000001000000000100000010100010000001000000101000000001001010000000000000000010100
000000001101010000000000010000001000001000000101000010010000000000000000000000000000
000000001101010000000000010000010000001000000101000010000000000000000000000000000000
000000001101010000100000010000010000000010000001000000000000000000000000000000000000
000000001110000000000000010000000001001000000101000000000000000010000000000000010000
000000001000010000000000010000000000001100000101000010010000000000000000000000000000
000001001000010000000000010000010000001110000001000100000000000000000000000000000000
000000001001000010000000010000000000001000000101000000000000000000000000000000000000
000000001000000010000000010000010000000000000100000000000000000000000000000000000000
000000001100011000001000010001000100000001000100000000001001000100000000000000000000
000000001100010010001000010001000100000000000000000001000100000110000000000000010001
000000001100010000001000010000000100000000000000000001000100000000000000000000000000
000000001000010000001000010000000100000000000000000000000000000000000000000000010001
010000001000010000001000010001000100000001000000000000000000000000000000000000010001
100100001000011000000001010000000100000000001000000000001000000000000000000000000000
000100010000010000000000010000000100000001000100000000000000000000000000000000000000
001000001000010000000000010000000100000000000000000001000000000000000000000000000000
001000010000010000000000010000000100000000000000000000000000010000000000000000000000
001000010000010000000000010000000100000001000000000100000000000000000000000000000000
001000000000010000000000010000000100000001000000000001000000000000000000000000000000
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000000000000010000000000010000000000000000000000000101000001000000000000100000010001
000000000000010000000000010000000000000000001000000000000000000100000001000000010001
000000000000010000000000010000000100000000001000000001000000000010000000000000010001
000000000000010000000000010000000100000000000100000001000000000100001000000000010001
000000000000010000000000010000000100000000001000010001000000000000000000000000010001
000000000000010000000000010000000000000000000000000001000000000000000000000000010001
000000000000010000000000010000000000000000000000000001000000000000000000000000010001
000000000000010000000000010000000100000000001000000001000000000000000000000100010001
000000000000010000000000010001000100000000001000000001000000000010000000000000010001
000000000000010000000000010000000100000000000000000001000000000000000000000000010001
000000000000010000000000010000000000000000000000000001000000000000000000000000010001
000000001100001001000000010001010110000000100000000000100001000010000000000000000000
000000000000110000000000010000000000000001000000000000000000000000000000000000000000
000000001100001000000001000001000000000100000000100000100000000010000000010000000000
000000001000110000000000010000000000000000000000000000100000000010000010000010010000
000000001100000101001000000001000000000100100000000000100000000000000000101010100000
000000000001010001000000010001000000000000000000001100000001000000100000000010000000
000000001000010000000001010000000110000000000000001000000001000000000000000000000000
000000001000010000000001010000010000000100100000000000000000000000000000000000000000
000000000001000000000001010000010100000100000000100000000000000000000000000000000000
000000001000010001000001010000000100000000000000000000000000000000000000000000000000
000000000100010000000000010000000110000000000000000000000000000000100000100000000001
001010000100010100000000010000000000000100000000000100000000001000000000000000000001
000000000001010100000000010000000000000000000000100000001000000000000000000000010000
000000001001010100000010110000000100000000100000001100000000001000000000000000000000
000000000000010000000000010000000010000000100000000000000001001000100000000000010000
000000000000010000000000010000000100000000000000000000000000000000000000100000010001
000000000000110100000000010000000000000000100000000010000001000000000000100000000000
000000001100000000000000010000100100000000000000001000100000000000000000000000000000
000000000001010000000000010000000100000100100000001100000000000000000000000010011001
000000001001010000000000010001000000000100000000100000100000000000000010001000010001
000000001001010000000000010000000000000100000000100000000000000010000010001000010001
000000001001010000000000010000000000000100000000100000000000000000000010000000011001
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