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ANV HEOERT XM

WHAKET NA&%—  (Kouichi Kotani)
MEITAKLT AMRKT  (Takeshi Ishikawa)
WH AT HE&HK  (Takanori Tamiya)

§1. iEO®E

CCTCH2BEBI7A TV AB BT EIRRBEOHRFHIRMIi>OWTERT
2. 7A7TNWHAHBRXBEEHERLRLT. KEXHLZ2HDO1OTH 3.

2BEIA Tt W, A) LI EERYE (pdf) XRXNTEXORBXS> %2
DPHETHD,

f(x)=%-u§f“exp(—<§43 (x20, AEA=0,))  (1-1)
CCT. cRREBBT. 1RERBETHS. ,<1or&Eik x=0 T B#KL
HEEAL. L=10EQ3EB2HT. 2 >102 & x=0 T pdf & 0 223
B THD, COIIDRNALDPBIE>THHERR I EXE 2RI 3.

CCTERISZTHMER N BHAWE] RBERTVEIHDOT, ChikKE
EnDIEERHE Z <Z2<:: <Za<+++<Z<++<Zus D>5B, BLOBD
mfE Z,Zz- -Za BBLT. THARXZETVT Z. (s>m) 2FFTH L
SHMBETHD, ChicH LT, M28BXKMEI X Z,: -, Z. ERMIERDS
1BOIEEHHE Z2:<Z:2<++ +<Z<+ - <Znw DsZEH*THIZHMETDH
5, COBERUEERMOMELAENCRRAULUTHY. XROFHMBEX. &
ZEREBXMI TR —EEHMETH 5.

Z. OBATHMOBREES EFHARME VWS, Z=(Z\,Z2, + + -, Z») WA
Uizl &iZ. CHAIZSE2NRBEIEIBERIEZ. OFHMARLYS (TRbB,
8:2->S ), SORBHRELORIL(D,UZ) ] okELTWS, U, FHH
RO LFHRMEFA—-RITDIZLIIT B,
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BLORBRERPBRUBEBBLTREISIBEINEHIDT. 5o0»LDRD
ROXSRELWRL TH L,

—RDODH T4 TN AH BHED>H

W R BE Z, X, X
ff B 8% e, 0 u
REBX 0= a b
BRBH A A (+¥)

§2. AIRFAXMOER

FHRMELLULTREBOARFIZRUTIEXERHOBBBOHRIN. Tho
D IRE) 2PIREXEALZ2TRIE2620, ¥F, CCTRFARMOIR
fE - REZBIZHNUT IFE) THEICL:2BKRTS, Chid. FHARMSH
(L(D),U(Z)] THExohBLERF. L, ULL TH.

L{aZ+bD=al(Z)+b 1=*(,1- - -1) (2-1)
UlaZ+bD=aU(Z)+b
EVSEBERBEBITZBDOIEBBILVWIZLTHE, CoEUENEI-TAIE,
RWUEZET DS TURY) EKO=(0,02 KEBELZV., (MEREHN 0 0L
ERBETREFREFPA2BERTRIEXS, COBARERT b=0 2ZxhiEX
W, )
FHRXMD YR ELTRD2D2%2F X5,

B1oOUYRAY : R(5,A)=1-Py. {Z.€8} (2-2)
CCT, Fp.AdZ€¢SI &, Z.OBETFHEMIcELIHBERT.

B20VRY : RE,0=- [ 725 0,0az (2-3)
::'G\ f(z; O’A) ‘i Z-’-"(Z\.Zz, ot ',Za) @ﬁﬁpdf%ﬁ?o

S# [L(D.UD] TEX 5B EER, Ral8, )= Ep s(U=-L)

TLROBFRARMOBXOEN %0 28 L LTH->-HOTH 3B,
CD2DDVYAIERVT. BOVFHEMA2B3-D0FEHRER2YDEISILER
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TE50%., AXBRHMTHEIBELESD TRrBEL KHhiTHENATS.

(1) EXBEPEAD LB BRBEP2VEE

EBHEAMN1I-—cn, TbBR (G, NS »FRTEIXAESTHRXM § o
&% A: L, COREORNPTREOLD, $h2bb

Rx8aA)=min Ra(5,1) (2-1)
5 EN:

2BETS 60 2ALOLETOREABL - c ORAREFHEM (best in-
variant prediction interval: BIPIXET) WS, ¥-FHXMS 2
DHLLTD IHH] 2RATEET S,

Ra(8oA)
R'Z(By A-)

(2) BRBBALBRMTHD L &

e(a,k)z (2'5)

FEFHURMS T, £EDAIHLT R(3,A)3c 2WET I3 LD 2RI K

1-cDFHERMEVY., ThED2EEY A, THEF, CAREERZOE (4
ShiEf#¥E (robustness of validity) | 2H22 0S5, COSDODREHHE %
eg(3)=n%€z‘nn e(d,X) (2-6)

TEHT D, e. BREWEZE Y S ik ThRFAMBYE (robustness of efficiency) |
EHDLvd,
A OWT e, #BRAKTHSFURM. ThbB
e.(8%=max _ e.(d) (2-7)
5 €A?
FWETH0° A KM URRR@TFMEM (BRPI) 205,

DE ERBESRMOBEOBEAKBEICHROMEEACTERBER RN
DHEOFHRMoOEHBREOH S EERNA Lz, CORXCDOFHRR. BEHXB
2B U THorgenthaler (1986) ¥ & FGross(1978) W T WA HF#&HE %2 B &IZ L -,

RKOBXREDHBREDOHER>TWEIN, TR, ERIIEDHEED
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DHEFRTHEC L. $2bE, REAM]L - ¢ T, DOREHE e, L HK
BEIRELTBLOVIBKTHVCORSIHETH B,

§3. RFO—-RE LTI XM O BB

(1) MBREBEETIN (E-BEFN)

k. FPHURHMBUABEREREEFT IV (CZTREh Estinator— &8, BBL T
E-BEFILEES) LHEIOTHBEIATVWE, 3 2bb 6=(0,02 OF
rEHER0=(0,0) 2T, ¥y b
Zf_::,éll

6=
EOKD, TOWOpdfSREMTHEI L ARIDORIHE.

PriasWwsgl=1—-¢ (3-2)
FVEEAB]l - c0FHXM
T +a0.5Z.2 9.+87- (3-3)
2B5, CorE B20oURAIK
(
R2=(ﬁ-—a)E.L E‘j
THEN., CHIZHEEFREL S, 0 —free REELRZO>TWS,
RHFEORX T,
(1) a=—0 @ B8=+0o OHEOTFHRM. I 2OLOBAUFHEXM 2K
5,
(o) AEE, o, BLLT. TRHEAWORAHEDO TS KT LW e /2
DRERAT S,
EOSUBOVThAITHEILL., LErHUYBL0EHEEH. 74T VAFDOFHR
MiItBUTRRZDOVTREREZR TR, CHhIZHL, TZTH
(N) PriasWssl=l—¢c 2§ THRIOICEOT, B—aBBNIZRBIED
e, BEBRET S,

W= (3-1)

(3-4)
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EWSNBTHEDD. COLd2a, BOREDHFR. WORHE-EEHNSD
FRHBLTOTHRITHIZRDEI,, B30I al-varitkdUhrnhi,
MERIBBEIAOISILHNLEE (EFH(1982)$ M) UANAKEBELZOT.
TR, BBEOFEERAT 5,

(2) BEQOIAIVAKOFURMOEY S (BEDAHREEHR)

2BETATNVEH W, ) it US> HEEBX %2 X'=slogX LEBRT
5L X'k BHEAE Ev(u,b) Ri>. 22T, u=logd, b=L/X T, Zh
THhOUBEBBPIUCRERBRTH S, Ev(u,b) 3. FEBBERAXTEX OGRS
DHETHD,

_1 _x—u _ _Xx—u .
g(x)= 5 exp{ 5 exp( 5 )} (3-8)
(—oo< x <)

ChARNEBERERIIETZOT, BHEIBOMATELLE, ETHNALKLE -
BMEFNWHAATES, T2bB, Wi, D) hoDHERIE

X1<Xe< - <Xa< "+ <Xe< " - <X,
KHEWT, X=X, Xz Xo RHETOVTX. DFHRXMERDEI DY IZ,

Xi= logX: (i=12--n) LEH/L. E.(u,b) OIEEHKIE

Xi<Xo< + - <Xn< + + <Xo< + + <Xn
BT E, X=X ,Xor Xa) KHLIKX.OFHXMAEE —HEFLEMAL
TR, TOWREE U+a'bsX. s U+48°0 L35y, CORMOTEDHE
RISRERLT. X, OREFHRM

exp (U+a*b) =X.Sexp (U+8%D) (3-5)

1825, COFHEMIE A —freeT. B2DURX I ik,

Rz(é‘,k)=%—Ea.A{exp(’z\f+ﬂ*f5’)—exp(r&’+a*’5')} (3-6)
TEx6Rh 5,
TATNVAHFOTFHRMIIDOTOREORIETART., COFRERALT
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W3, Mann & Sanders(1969),Mann(1970),Antle&Radenaker(1972),Lavwless(1973),
Engelhardt & Bain(1979,1982),Fertig,Meyer & Mann(1980)F D0 HEHH 5. -

EU. CRABGHEOVWTRHBRKEDVTRBERLTORY, X, bFr1EMd X
NEBEPOTFHARMOERTLUEL T, RXEBBLTVBILTERY, ¥/,
WFRY 2BAMEOBERYVZE > TV S,

§4, BEMBERESBEEFIV (P-BEFI)
ST, ROFHMAERICMAT, E-BREFNTHVEERYy FE2EBEL
T.

Zs—,z\-s/
W= 4-1
5. (4-1)

EOSEHBRRES FRERET B, T, Z, BZ. OFXEFHETHE. Ch
. 27 THAFHEES LA, [Z4a 02487 &> TRMFHLT
FZLVWSBHRTBHINTHE, COFRN%Predictor— &, BLTP-BEEF)L
WSl T B, S HeILKFHEME2RDBIER &R, WM TR D
CEABRTH B,

§5. BRARETFHURMIc>WT

BT, ¥EXE0TFHRM [t +atzt +81t2] 28ttt OBTHRETS
B, (tite) BRORTART, BHERNWUEFERKTHEOHERT

¥ 3 P -2 E-%
W(a, x) (X. ) T (&)
Ev(u, ) (X.D) (%)

(#) CoBEs. NEBRRZVIS, WIRBILZ./ ¢ 123,

¥, FTIBRRIEIIL. ¢, BRAR]L —cDBHTL - a BN LRBX
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SiedboLT B,

P-& E-#HiMbT. FTHRMORZIIZOVT, RKO2HODEHENBKY L
Do

EBHA (Lt BEZSRATWREE, §(tit2) & W=(Z:—~t D)/t D

pdf P BBROFE. [t +a' t,t +8 t:] OB, HBVREOHR
HOMESTTEIHOXREFHEMORT, REAEEFH LTS
HbDODS BT, R B J/ALELZZ3FRXMTH 5.
(Coxeaix, A (1980) , &M (1982) L iFEMHERIZ L TNeynan-Pearson®
HEOEMPAELXZFMBUTHEMETES, EL. BETOBMHZGEBLETDH
%, )
BT, 6(tit2) #(t,t2) —BI P11 (Best Invariant Prediction
Interval) &BEA,

EHEB ki CO, k%L T.
ti=ti—ketz, t2=kit2 (5-1)

DHEERHBLE, 6Ltz & 3t ,t22RBRA—OFHRXMTH 3.,

(EEMEZ2D TER)

AKE¥oim0vziE, BEBAR(L 2 25225, ThOoDBBEBKLLT
EEDITHRMORT., ZBROFRHRMMBP (L.t THBEZ L ERL. EHB
Wt ta) RR2B(tV,t2 WHOVWTH. G-D)of#2HELLEXTHIE.
8(tnta) 8t ,t2D LRALELSS(tLt) FizeEXTHBIFEXL., &
DTERDIRE(U ) ORTOBEBERBIIA~ASGTLBTEDI LI L E
AL TW3,

EHEBOMDOL 22 LT. BAKREARTHE (E&) 2BLUP (BLU
E) &U. RBBEEAEFHE (#EE) 2BLIP (BLIE) 233k %,
S(BLUP,BLUE)=6(BLIP,BLIE) THh 3, #%>7T. 3(BLUP,BLUE)
2FxTHTE, 6(BLIP,BLIE) WEXBZLEXERL (ChoDHHERS
HERPEAFHCBOTILKEDREIPDORDT, CO220MBEDLEIRET—
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BIZBOO2LKHDTHBD) .

ER2o0EHEIP 65ttt . G-D)ORXRBEE2BREIZIEED(t) t2 »6
2L bhB[t tatz,t\ +0t:] OREUCETOERBOMBLETHERIBEDOT
RTCOFURMOBTHREODHDOIIRO>TVWE, COBKRTI(t Lt 2LHE
(ttza) —BIPIEHESN,

COEI2E#E( Lt —BIPIH, RMOEGEPRUHEORIOERDD
DEYVHMEL (t+tate<Za) RBILBHD. TbEH, FTHXMHIHERO
DHBERBOLOWSIXRGHLRILIFEIVEDS. Bils B n ILEVHEIZ, 2O
ESRCLBBECIBBEE H#oToBER. L#E (L., 12 —BIPI %28
ELT., max{Zant +atd, t +8¢t] 2RABT 3. CHhHBFAEHEEHMILT. C
20T (t,t) —BIPILHYE, BULRETERT.

BEDESRHUTHBRRERDOFHRME kDI S>LTHLE MELLTE>THY
B0, (t,t2 LLTYDESIBRT7 - 2BRELOPEWS3LTHB, &
DHBRESDELIARBRT., EULBLoTRATHERPEAHERTLKLAMSH
TOS3XRZEEE2HODHDDOEXOCRIMVOMHFEDLEERLY, Boh- XXX
ERFHRMO2IDS, TTIBNALEZERKTHRBRZDOEINT LIRS,

§6. 747NV 4DT X M O K

(1) BEIBHRH S XICL S FRX M

BIEIAHEu,b) 2L THOREZTHARME(t 12 THRT,
(tta) 2RELTRDOA4SDOFHRMELBIT I LT S,

©® &(BLUP,BLUE)

® &x(FLUP,BLUE)

® &« (CROSS,BLUE)

@ o&e(BLUE,BLUE)

D35, OroQFTRP-XT,. ORE-BTHD, CCILBBTIHEHKI
BEORKHRBEKROEY TH 3,
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Ev0,D) 2 5 DIEEM I BU <U2< + - <Un< + + U<+ - <Un BT,
U=*Us, -+, U LU, DRBESXCIY - LA BEA 2 TR Th.

A4 (6-1)

&5, ¥/, V1EQL#&EL,

BLUE (BREBERRH#EEE)

~~ g

1
u = K(KEEtIQ—KIZth)X* (6'2)
>’= %(—Klztlg—Kmmmx*

K..='1Q1

K =='1Qm
K2="mQm
A=K11K22—K?2

BLUP (BBREFEARETHE)

XY =t wQX " (me—wQm)+ U (1—*1Qw) (6-3)

FLUP (B#BEFARTFUR)

XY =Xot B (me—ma) (6-1)

CROSS (Cross Validatory Predictor: % X#H&E T I &)
5(§C:=){:4'Cl(ﬂle"ﬂ2n)

: (X:—X:-Ma)(ma—quu)
a=x-e—a+l (6-5)

Z (ﬂf{—mx-sm)z

img-mt+

D Eo#ghs Biz oW Tk, Balasooriya & Chan (1983) 2#$#BXh -\,
LtROILSDETDOw 2 n=B,m=11 DI O2VT. KOFEIRTRD I,

(4) 10,000 D E0,1) & DIEERH EN <Xa< - - <X11< - <X1s ®E

Bhrdbo<0. TAEROMIZOWT. XuXn - - Xu2HOTulbo



178

BLUES XUXs(5=12,13,14,15 OBLUPS%#HHEL. WO 34 % W<,
Pria*sSWsg8*=0.9 » B 308 DRI TA —a* KBNLREHLDERD

%o
(8) 7470 o DMERITEX <X2< - <Xu<- - <Xis 55,
HEBETHRMBEIATVWEHDELT. 109Xy, ,l09Xu BLUL

THOoNRT-as8*2HWT. 109X, (s=12,18,14,15) ORMTOR-EWKT
D(ti,ta) —BIPI [L,U] #25<3%, [e%e’] X DTFHEMTH B,
£ DRXKEET B Oic, £ (n) oFfH%. 2 =1.0,1.5,2.0,2.50%
REZERDTIA TN RHPSD10,000DIHEHIH B O>DVWTETL, FHRMEO
EHRBIBIE., §2TRR-HRELCREDRLEHAL:. BEERLITE
LI, COKRITEhIE, A eA*={1.0,1.5,2.0,2.5} XBRETHIE. HRIEAEIO
$T. BXTVWE3420FHRMOP TR, s =12,13,140 2 & 8 (FLUP,
BLUE) ¥, s=150 % % 0v(BLUE,BLUE) ¥ L bR TH B Z L
bhd, EFUTHKBLIPREROBOTHEN., CORKRIR. SFHTHERE
DELDEEO>THSNBSev (BLIP, BLIE)=8x(BLUP,BLUE) »#&%¥L
PBREODTHRERMIIZ>TOIDLYTRRENVIE., BLU., s KEVLE
. E-MEFNVOFBHRTHIZLETRBRL TS,

(2) REMHFET HX

BHEIAE2RHITIFER. BHEIAGOURATOBRBHERDEL FTUEIE
2322e. B LDOERBEIABZLL DPSBZVWEASTHEXDI LWV IR
BH5., LrLEITHON-ERELBUEHERTERLU-EME. BH2>AG
INANRZAEREL THOREEBELS, NIRZAERELZVEDEITEY
SWHRFHXMERDOARVWHLLEXLZONERTHSS. LOLEEP -
BARE-BMEFTNVETATNVABIZEAALESILULTH, WORHRRMBE 2
WHEETIH. FHRMEBRTBILETERY, TITROEIRITXR%ET
B '

REILHBAIRZVA VA HOMB I OTR. 28 [1,2] 30k
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[1.5,2.5] 20 S EMRBENIBERELATHEE VDA TS (Bala-
sooriya & Chan (1983)%/8) . £ZT. ¥ 6 Ch oD KM A ARBEO B E
R EBEEOETEULTERB LTS, Thbb, AOBHEERES
A={AuAa s DA RBERBLEVIEEELTUATRORS K> B RFHRF
EFHEMEBRL. TORPTRERBOEXBET LS HFEBEXORE, &
B, OB LTEEHZCREBRET LI EEET 0], ThABNOS
ERVBLYTAMFERHBROLHRIY - KAROHEIREL L STH B,
COEHETIR. A BBREHMoBLED(t . t22—BIPI §d (tLt2)2%BERT B3,
B3P, CCTEBIRMGTS 6ttt XKD3DTHB (WTHhHHP -
BEFIV)

Q6*(BLUP,BLUE)

@6*(FLUP,BLUE)

®3*(CROSS,BLUE)
CIRBRTIHHBOAKURBEIRDOEY TH S,

WLA) Do DIBEREHEU <Uz<* - <Un<+ - <U:<+ - <Us wHnT,
U=*Uy,* +,Un) 2U. DB R - £HETF R ThEh.

KA I DA (7-1)

mé ‘wt wi

53, ¥ (VH ' 2Q &L,

Ty =L emigix (7-2)

(Ki='m*Q'm* )
BLUP
XU =w*Q*X +0:°(mi —'w*Q'm?) (7-3)

FLUP, CROSS

(6-4),(6-5) L FB. 7LD BG: kBEMIORB,
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EREBBACHLTEORE[t +attst +8't] DRTH OIS

St ta B, RELERBEEXATHD L EIZ, (t,t2)—BIPI Th DK,
HMOBRBE A ODLEREITREY, ECT. LOHEBA  ODHOWTHRTSH
STHREKBEB T FHXMEROKIIKLTHEBEKT 5,

a.=min a*t, B.=max B* (7-4)
LEAX RAEAX

UT. [titactat +B8.t2] %28(t,t2d THRL., ChERFHFAEFIR
BMi (CIPI :Conservative Invariant Prediction Interval) B XZ &

5, SO . BIREKREEHL. B20OU A I K.
R2(8.,A)=(8c—ac)Esm1, (1 2)
TExXoh B,

Az, A*2 LT, Af={1.0,1.5} BXTA={1.0,2.0) L7t 2 DHHEME
£2WwmT (n=6B,m=1,s=5 OHEEO2VTOH) . COHROFERE. §T
ERALEBEIARH S ROSEGLAENIZRARTHS, EL. ZCTR
4DLIHA>3al-YaryOoEBER200THE, R2OERBICIPIDOHT,
REDEEBEALOIBHRT, ATDOBERS"°(CROSS,BLUE) ¥, AtDH
41 8%°(CROSS,BLUE) BENRThERTHBIZLERLTWS, L.
COFHMFRNBFHAXMERFHIIEVIET, AREO>TREBLOYURI R H
MNELRBRYFTET (MELRBRBOBCVDOEYR, Tok-dic#iiic) . FTHXMHN
B RVTEFBITROBRBRELLBYVTEBLOSIRKEEHODTW S,

ChEYUETIORREABRZHEIGHTHXMTHS, 26, CIPI 2HHE
WTBABRY TR, 6t L,t22D(t,ta) B, 20 L TO(T-2))DBOKIHELH
WA ERHEIRIZLZODTWS,

(3) MIEHT X

BEEMBEICTEED. A'={A,d 2§35, A=0,°) %
1.=0,8§),1.=[&,82),12=[£20)
DIODOEMIIAMT S, CORMEALET. LORLHERL 2RD T,
ﬁellwaﬁughmtﬁéﬁmb‘iélzwtiﬁghmtﬁﬁﬁmb.
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A€l. DLERCIPISt,t) % RATS. COXSRLTHSREFHR
M%x 6ttt TRLU., ChERLHTRXM (AP I : Adaptive Prediction
Interval) & ®B&, COBKRIE1IZ2AAEHITHS S, M1 TERFHRME
DHODLPLYHI. RABWKENTIRMERLTWS., ME1,=1.0 ,1.=2.
0 DHBET. A HIq, I, IOVTFAERERSIDILE>T. RATEWO
EEELTERER [T =[a’,8'] , I1%=[a?B?] , [¥[a%8'] 2RSSV
3¢ ERLTVS,

CHDESRUTHSRIZAPIDYRAIB, RAXTEXSGHhD, 22T IV
FREXMOoRETERT,

R1(8°,A)=1—§ Prifer wel?| al—-rPrilery ,werv | x}

Ro(850)=32 [ 1% - Evera(tol A€ 1) -Prif el A}
T4 | 1% Ee-ra(t2l A e1)-PriXer.la}
CDeE, REKE]L - e TOBR.(3%5A)=e (VAEAY) %FI-To08AR
DWT, 0RO E2HBRLTVWS, Tibb,
R2(8%8)SR(5. 1) (VAEAYD
BRNT B, Tobb, REARE2B-ZILIOL 22T HES. IRBRTRTH
B2, TDEIRUBRABLZIMAORLNIT, RiEHERe (3 2 BRI TE2LH%

A*2F B, 54=0° REEAHAWETEAPITHS., Tt 1%
(tte) —BABALHTFRHRME VY, (L, t22-BAPI &7,

RBRE. CIPIRDPVTIRAREDLAL 2BEOA IOV T, £BDOBAP
IOSHEERAEREKILRATHS. Pk Y, n=15,n=11,5=15 OHE T,
YIal-YaroEKik2000ThBd, ST, 3Lt izbiFB(tuta &
LT, AV'EBERhB3BLDOHLTOHHEEAVWTEATHh 6RED
BAPI2#->THBERTVE. —HTHPBEIK. HFMBEEDER DT
APIWRCIPI#REVEPEVCEVIBHRTHRRALTWS, -, BELZH
OBCIPIDHALRBERBILHCORIOHEAMN D, RILRATRX
GR. TTRHELTHIBEIABHELBAPIORERXR TS,
APRDVTREROBAP I ¥BHEIARHEOBRER DOV T SHTVDS
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B, A2V TREITRRVEONSDON, TD2ODRMLOFHINNIER
THd., LrL., YTal-varyosel., poXFExX %% n,n,s DIH.
BEITARDOTULHRRZOVYE, BENRZERITERZOVERAbDAh 3,

§7. ¥¢%

ERBERMODFHD. 2O 1EBERXOBEORMFHOMBE~07 70 -F0
12200, AT B HRLVBYTE:, BRRL2ZHATELHBOZIR2
BAMBETHIN, RKEABBHRBEERALYMWEITR2VE WS BKRT, 1 8AY
BCEHEAROFRHMETHE, 71T NVDHEZXBERYVTR. ERXORT
ETVWBAEONBEIGRESFANTCHNEREROMBEIRETEIN, TOFKR
DIRE] KOVTHREKRHEATETOVRY, £, Wb BE-BEF)L
BUL-DHOEISIERBRAIRATETWEIN, CHATRATFHELOEEL DMLY
Ve o B, BEAABHFXZOBOB IS TV RHRHERLOT. AL
KERBEEBOH U THHDOIIRBEREITEI20rLVIMEND S,

ZFIThbhbhit. FHRMO TRX] 0EBERRL. SFHELEMFH 2
FRIZITASP-BEFIVHREL. SOBRKBROBEHHEBREL TE X
TCIPIR®BAPI*#HBETEIFHEREL. B4O0TFHHFROBEEWART
/-, WICIPIRBAPIRHAVTAAGREERZRABLEENREETD
55,

ChETHBALTERCLORBBT. UTOERETLTHELA S,
OBEIGREFRNE2EZEXIIRY. BAHEI LB ZTAREVCHOOFHED
T, P-BEFAUFHBEOBNTFHRXMEELE XD, CoLE, ATHEL
LT, BLUPRBLIPRKLKOGRTIVBEHEFLUPEAVEGFHBDLT
PTRBDIN, RPFVXSITH 5.

QLDEEHEHE L 25 CHBLTP-BEFNVTHEKRKEOPCIPI 2@BHRT S

L. AFTHMELUTRCROSS (R XHBALXTHUE) tHVEESEGOHR

BEOEITH S,

QAPIRHEHIICIPISXHRT S,

DODKRLBERY, BAMEOBAPIWR. CROSSTiE#%<. BLUP
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HBHVERFLUP:R2AOVTHESRNS, |
BEAZIVBEALT, o222 EE, BARELIZWL,

2
COHERXERTAICHI-D, AHAPOHBABERBRELIUREBELER
WEBRAAVFPEOEENECLERBRHELUET,

B E Wk
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£l BEIABRBIZEIDZ7A TV HFDLDDFAEWOREHBXB XY

HEOLE (REAMEO. 9 :n=15,n=11 OHE; HEOHFREAIXER)
E2FHFRXORDa* ,8*OMIT LBBa* . TERBL* D E2XRT,
FHRMIE., AXD@E-5) XNOoETEIOND. ELDHEOMD LB
FHRMOPLHYRIL2®E, TRIEHEE ) LA THFOTH S,
BROFAIIRESERDEFNTH D, HRPREDRE. A (2-5)KXNB &
C(L-B)XTEBELEZDBDOTH B,

S oY e‘.B8* | 2=1.0 A=1.5 2=2.0 2=2.5 | RiEsp%

12 | §ev(BLUP.BLUE) |-0.198 | 0.775 | 0.429 | 0.295 | 0.224
0.277 | (0.999) | (0.998) | (0.997) | (1.000) | 0.997
8ev(FLUP,BLUE) |-0.186 | 0.774 | 0.428 | 0.294 | 0.224
0.276 | (1.000) | (1.000) |(1.000) | (1.000) | 1.000
8 ev(CROSS,BLUE) | -0.337 | 0.919 | 0.500 | 0.341 | 0.258

0.343 | (0.842) |(0.856) |(0.862) | (0.868) | 0.842
8ev(BLUE,BLUE) | 0.086 | 0.823 | 0.453 | 0.311 | 0.236

0.647 | (0.930) | (0.945 | (0.945) | (0.949) | 0.540

13| 8ev(BLUP,BLUE) |-0.375 | 1.815 | 0.913 | 0.601 | 0.446
0.464 | (0.991) | (0.913) |(0.990) | (0.981) | 0.990
8 ev(PLUP.BLUE) | -0.371 1.798 | 0.905 | 0.595 | 0.442
0.459 | (1.000) | (1.000) |(1.000) {(1.000) | 1.000
8 ev(CROSS.BLUE) | -0.476 | 2.090 | 1.028 | 0.868 | 0.492

0.540 | (0.860) | (0.882) | (0.891) !(0.898) | 0.860

3ev(BLUE.BLUE) | 0.153 | 1.855 | 0.930 | 0.811 | 0.452

' 1.026 | (0.969) | (0.973) |(0.974) | (0.978) | 0.969

14 | 3 ev(BLUP.BLUE) | -0.532 3.620 1.601 0.993 0.7113
0.655 | (0.999) | (0.999) | (0.999) | (0.999) 0.999
.531 3.617 1.598 0.992 0.712
0.654 (1.000) | (1.000) |(1.000) | (1.000) 0.961
8 ev(CROSS,BLUE) | -0.638 3.951 1.723 1.064 0.762
0.695 | (0.915) | (0.928) | (0.932) | (0.934) 0.915
8 ev (BLUE, BLUE) 0.263 3.762 1.649 1.020 0.730
1.470 | (0.961) | (0.970) | (0.973) | (0.975) 0.961

3 ev (FLUP, BLUE)

.
(=]

15 | d ev(BLUP,BLUE) | -0.748 8.472 3.085 1.733 1.183
0.906 | (0.972) |(0.983) | (0.989) | (0.992) 0.972
3 ev(FLUP.BLUE) | -0.742 8.533 3.068 1.738 1.186
0.911 (0.965) | (0.979) | (0.986) | (0.990) 0.965
3 v (CROSS,BLUE) | -0.832 9.479 3.325 1.870 1.272
0.962 | (0.369) | (0.903) | (0.917) | (0.922) 0.369
8 ev(BLUE,BLIE) 0.352 8.233 3.004 1.714 1.174
2.014 (1.000) | (1.000) | (1.000) | (1.000) 1.000




£2. CIPI (RFHFEFHARXME) OHED LK

n=15,n=11,s=15 DL & T, A*=A* ="(1.0,1.5) BT

A*=A%= (1.0,2.0) XBEL

(2-6)icb & TVTWBH,

B, ThZThoFHXM
DHRE., CCTEXTVEIRYVD(t,t)DMATDOEDOH T,
ANMRTBERBBEALHMUTHEOR 25 %255(t,t2 ODR,%
AFRLT. AXQDbESOTHEERT WS, RENHBI.
CCTR2ODIBINEVETH D,

BROREDRET X -S4 TRLTBW,
X0, AXER.

%h % PR iE
FHHKR A=10 , A=15 h &
& ' °(BLUP,BLUE) 0.981 | 0.415 0.415
3 '- °(FLUP,BLUE) 0.981 | 0.415 0.415
§ - °(CROSS,BLUE) 0.931 | 0.394 0.394
§ ' °(BLUP,BLUE) 0.952 | 0.415 0.415
§ ! 5(FLUP,BLUE) 0.971 | 0.423 0.423
3 - 5(CROSS,BLUE) 0.976 | 0.425 0.425

%h % PRt
FHHX A=10, A=2.0 % #
31 °(BLUP,BLUE) 0.963 | 0.242 0.242
§ 1 °(FLUP,BLUE) 0.963 | 0.242 0.242
8 - °(CROSS,BLUE) 0.9311 0.234 0.234
8 2 °(BLUP,BLUE) 0.933 | 0.251 0.251
§ 2 °(FLUP,BLUE) 0.938 | 0.253 0.253
§ 2 °(CROSS,BLUE) 0.992 | 0.267 0.267
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#3. BAPI (BREALHWTHRME) ORI IUCBEI HEHY

FHIRMEOUHE-ZD1

n=15,n=11,s8=15 >, A*= {1.0,1.5) BREL B4, HX
DHROLEFIZ>VTR., £2., oYL KE (BHEIFBEHBEDS
GHR1L. LR, 55D THELELTWS) . REHRI
2O0BFEHUANE-HTHOPLRZOTHMNOTORMEI > T
B, BB, ARt HYTI3HI%E2 7] LBUEY, THT
MG TBBLIETH D, CORE. (t1,t)DEMBFEDLERDOWVWT,
REDEOBRTFHEXMBCIPI IV BHATHh, TOHTH
3 a(BLUPT 5, ) oL b AR THI L ERLTVS, ¥/, %
hid, BESHGEHEOHT, BERTH o/ Sev(BLUE, )&k D B iR
EHBEIEFCZEHRLTVE, TOHMABILE,

% B 3 5 &1
F AR A=1.0 A=15 £ £

8 a(BLUP*-°,-) | 0.989 | 0.447 0.92 2.38
8 a(FLUP™-°,-) | 0.989 | 0.447 0.92 2.38
& A(CROSS °,-) [0.932 | 0.400 2.97  2.97
8 a(BLUP*-5,-) 10.979 | 0.503 | 0.87 1.95
5 a(FLUP™-5,-) 10.986 | 0.480 0.87 2.13
8 A(CROSS-5,-) |0.982 | 0.432 3.26  3.26
8 ev (BLUP, -) 0.475 | 0.578
8 ev (FLUP, -) 0.472 | 0.576
8 v (CROSS, +) 0.425 | 0.531
8 ev (BLUE, -) 0.489 | 0.588
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#4. BAPI (BR#EMEIEHTFHRME) OoMBRSIUEBHIGRERT
XM olB—ZD 2
A*= {1.0,2.0}) THBECLE2DTVT, £3. LR,
COHE. BHEAGREROF B, ¥ BEBREOBAPI XY HHE
EHERIPENCLERLTVS,

% B o #l
FHH A A=1.0 A=1.5 £, £,

8 A(BLUPT-°,-) | 0.970 0.354 0.71 2.38
8 a(FLUP*- %,-) | 0.970 0.354 0.71 2.38
8 A(CROSS'- ©,-) | 0.932 0.258 3.07 3.07
& a(BLUPZ-°,-) | 0.958 0.436 0.87 2.13
& a(FLUPZ-°,-) | 0.963 0.467 0.85 2.06
& A(CROSS2- ©,+) | 0.993 0.297 3.07 3.07
8 ev (BLUP, +) 0.475 | 0.628
8 ev (FLUP, -) 0.472 0.626
8 ev(CROSS,+) | 0.425 0.582

8 ev (BLUE, *) 0.439 0.635




