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SEEREISHT 5 FRARBOBKIZONT

SRR - 3% R 3546 (Eisuke Hida)
Sk - BF RFE B (Masafumi Akahira)

1. IXCHIC

B ORI RER TIIRMOBEE b OREMNAN b OERIESNT, Z DR OHER
FROEEN L ICoNnTR LS. ZRICH L TR TR TIIRENOBRERERK BT —F
CESWT TR B FREE XS ((GuT0], [T75], [AKI0]). Z DB, BT —F DE D Sy AR ILRED
DEEELOND, TR ELEB LTI RLRY. £IT, FeEEINS A RIZ W T-Hao#iEt
BIrESOCTRIRE AR L 0 ([AKHO00], [H00)), %7z, A XWBRAN» O FRIREE X, €
DEOEFSAORROBIMECE L THANAH L HN TS ([Gedd)).

ARTIE, T, WHHEROKREEICHET 2 KM TFHE, 1 BEHERIR OB, FHREDX
RIFHIE LTE 2 5. ARTIE, FBESHOEHEIC Awad and Raqab [AWRO00] 237 U 7= B rraeds
ZR4KMHE (record values) (ZZ DV TREH DREED FREENC AV TIR, Zh b LIZRID~NA X
BEER Y USSR BR AV A F IR Lo TFRIKM MR L, i, HENBANLHE
noOF RIS Z BRI 5 ((HAK0L). &bic, —BONFHOHEOREEDKMTFROTE
TN T HIER L, BRI, CIMHEESAR, VA TG, v RDEHEIZONT, BAERIRR
L E BT, BRT 5. 125, REIEICBIT 557 K UHERIC DV T Arnold et:al [ArBNOS]

2. {EEAHOBEDOTFAREDEA

FERIEF X1, Xo, ... (ZEWITIILISWO T LS R B B%L (probability density function &

LT p.df)
—bx
ﬂa®={% (=>0)
0 (z<0)
b 1 BHIEESH Bap(L/0) IRED £ 5. REL, 0 RRMOEMBRE TS, COLE, B
§kBEZI (record time) %
N(1) =1,

N() = min{k | k> NG —1), Xx > Xng-nh  G=23--")

LU, Z OREEL AV TREER Y = Xy (G 2 1) ERDT. W&, 20BN Exp(1/6)
POER S NERERERY MY = (Y,... ,Ym) KESOTRERO n F BICEH ShHERE
Y, (1 <m < n) OF R E RO 0 (CEBRICHERT 2 TEICOVTERD.

1A Bop(1/8)  LBERSNETRENY MY = (N,..., V) ORIRREFEEEK
(joint(j). p.d.f.) ix

m—l L.
Fr(yn, 2, - umi8) = T [%] f(ym;0)

i=1
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_Jometym (0 < ym < 00),
0 (% Dfth)

Li2%. I2IZL, F(+50) it Exp(1/6) O RSB (cumulative distribution function ¥ LT
cdf) EFD. THEY, ROZLBRYIOZ ERGHD (7 & 2iF, Absanullah [A78], [AS0]

(i) Yi = Xy i W v~ 5376 G(3,1/0) 1285 .
() Znm:=Yn—Ym (1<m<n) &T2L, Yk B5EX L&D Z,  ORMRHFIT
G(n—m,1/0) 725,
(iii) (Y, Yy) ?j.p.d.f 1T
1

gnym—l(y" - ym)‘n—m—le—ay,. 0<ym< Yn < 00),
I Yo Urmy Un3 0) = {r(m)r(n —m)  Im ( )

0 (E Dfth).
(iv) Y CESODRAHEERIZO L == m/ Y.
€I T, (i) ~ (iv) IZZESV T Awad and Raqab|[AwR00] 233 U7= Y, o XEF-Hi (4), (W), (P),

(H) IZOWTHBRD. Fie, ~A XWBR L Sl +OBAN S Y, OFHK OB (B), (C)
(CONTHE X, BIEMICLLBRNT 5.

(4) EfE (approximate method) .
RETR W = 20(Y, — Yom) 13, BEE 20 — 2m DA ZRH3H x3n_gm DFIHES. T2 T,
0<a<l&l,x2(2n-—2m)% X3, o, FHOTR100a% KET5 L,

Pr{x§/2(2n —-2m) < W < x%_a/2(2n -2m)}=1-a

Li2B. TNELY, Y, OEEERE]L - o OFRXMEIR, ROEK I ORDVIZY ICESQ OmL %
AT,

1 1
Pr{(l + %x§/2(2n - 2m)) Ym <Y, < (1 + %xf_a/z(Zn - 2m)) ym} =l-a

2H/OND. T, Y, OEHREFRKL - o O TR, HITFRRRITEFNEN

1 1
{1 + %xi(% - 2m)} Ym, {1 + %x‘f_a(% - 2m)} Ym

2725,

(W) Wald &
Y, ®pdf. %

o n—-1_0yn,
fy”(yn) — P(n) y’n e (yn > 0)7

0 (yn <£0)
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W22 B, 20 pdf (ITBWTRMBK O 7 Y IZES< Oy CBEHZIE-LOEg() ETDE

0 (& DAth)

LB, DT, Z = 2mYy Y 2B L, ZiE X3, HAICHED DT, Yo OEFEFEH L - o OFH
X

PHEBLNG. T, Y, DEFRE1—a 0T, HRTRRRZEAEN 2'lxg(zn), ;’_:;x%_a@n)
2725, :

(P) B#iEk (pivot method) |
W = 20(Y, — Vi) & T := 20V WEWCHIIZ, ZNEN X3, o 970, X3m S3FAICHED 2
Mo,

M = Ym) | By omam (B 20 — 2m, 2m @ F 5375)

F= 2n—2m/§7_n_ (n —m)Yn

LB, Fo(a,b) % Fop DA TR 100a% RET D &, Y, OEEKEL - o DFRXRIX

-m
Fi_a/2(2n —2m, 2m)) ym}

=1—-«a

Pr { (1 + E;mTFa/ZQn - 2m,2m)) Ym <Y, < (1 + e

NoELND. T2, Y, DEBEREK L - o 0T, ERIFRRFIEALTN
(1 + n- mFa(2n —2m, 2m)) Ym, (1 + n- mFl_a(2n - 2m, 2m)> ym 272 5.

(H) BXEHHEBEL (highest conditional density method)
Y =(Y1,...,Yn) BEX7 L EOY, OFMHTEREZ

1
I¥nVim UnlYm; 0) = { I'(n —m)
0

an—m(yn - ym)n—m—le-—e(y.,,—ym) (0 <Yn < Yn < 00)7

(F Dfth)

LR, 2T, KA B Y ICESL Gy TE Ex-b0E fLTBHE

n—-m-—1
1 mn—m <y’n —Ym ) e—m(yﬂ—ym)/ym
fYnlYm(yﬂlym) = (0 <Ym < Yn < 00),
0 (& DA)

Lird. IR0 ICEBRTHDOT, Yy OEBRE L — a OBRKENHEERE (HCD) TH
XX

Pr{l+w)ym <Yun <(14+w2)ym}=1-c
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Po/oND. 7L, (w,ws) T

(14w2)ym
/ IY Vi nlym)dyn = 1 — a,
(14w1)ym

Pl (1 + w1)ymlym) = Fropvin (1 + w2)ym|ym)

FRBHCEET b DL T 5.
®IC, [ARO0] & iZBIDBAD D, Y, OTFHXM AT 551 (B), (C) 25X 5.

(B) ~A X% (Bayesian method)
A ZDBRN D, REFHE 0 OFFIFEE & LT, Hartigan OBLERFAAEFREE py(0) =
6 (0<c<oo)hED. ZOLE, (Yo, Ym) DRBEEHEE L Yy OBEEEEITLTH

£ (Y Ym) = /o Fu o sy O)p11 (68,

o ym (yn — ym)" ™ gt

f(ym) = /ooo me (ym; 0)pH(0)do

lod y,;2
LB DD, Y OTRBER
m m+1 m n—m-—1 1
Sty = 22 _ LK (52) (=52) 7 0o
f(ym) 0 (%oﬂb‘)

725, EL,K=1/Bm+1,n—-m) &35 ZOTFREELY,Y, OEEREKL- o OFH
XX

b
[) F(unlym)dyn =1 - a
23 b, b THEIHNB. $ik,
b 5
| twmlvmdisn = [ fnlom)drn =1 -
LB b, B oWT, Y, OEEFRKL - o O TR, HATFRBRAIEAERY, T ic5.

(C) EiRt+57%Et (RICKSH) i (complete sufficient statistic method)

(4), (W), (P), (H) DFETIIRMOBH O ORDYIZ Oy, 10T 500 TH Y, (B) T D
ERFHE & LT Hartigan Db 02 AVZ0O0BHMTHS. L L, OB TIIEHM O ERN
FETH 00, TRICESWHWTEETFRIZITO FBRBRTHD, RYICBbNS. 2T, — KM
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X BB SN FERER, Y 2 REBOMERERE L, (X,Y) Djpdf % fxy(z,y;0) (0 €0) &
5. Z0r%, S(x) & X =z ITEFETH Y OESOESEE L LT, TR 4(z,y) &

sy e |} WES@OED),
o (g S(z) wEx)

ko TESHETA. FLT,YCRY 2L, 0<a<1iZPNT
1—a=Pe{Y € S(X)} =Bgld(X,Y)]
- / o(2,9) fxy (@ 0)dady, 0 €O 2.1)

LRBESER S(X)(CY) 2EDDLE, ZhE Y OEBRAEKL - o OTFRRMLVS. RwIZ,
Y B xtd dEEHAMERL TS, (21) &Y

/ / o(z,9) fxy (@) 3 (y)dedy=1—c, 0€O

THBHBND
[{ [ e svtainie - - @} fe=0, seo
LB, EoT, Y MODERTHEMNE
[o@uixyiz=1-a,  acy (22)

LhBH WE,U=TXY) L, X=gU,Y) tEb®RELTHLE, (22)1F

[ 6w, 9oy @iu =1~  acy (23)
L3, ZZT,
foy (uly) = fu(w)
P(g(u, y),y) = P(v)
THBHLEETH L, (2.3) LV

l—a= /¢(u)fU(u)du =Py{u<U <T@}
LB u, aNFETSH. o T
l1-a=Pxy{u< T(X,Y)<u}= PX’y{a,(X) <Y <b(X)}

L2, KR [a(X), b(X)]1XY OEEHREL - a OFRKML 22,
2T, MMRORREDHEICAONT X =Yy, ¥V =Y, B L, (X, V) ORREEIX
a'n

e y(z,y)={ (m—Dln—m— me
0 (ZDft)

m=1(y _ g)n~m-1e=0 (0<z<y<o0),
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L0, Y IR O (T DM BICRD. LER-T, Y =y 2527520 X 0%

AT B
1 (E)"‘" (1 _ f)"‘"‘”l 1
B(m,n —m) \y y y

0 (ZDfth)

0 )
Ixyy (zly) = (0<z<y<oo)

LY, 0 ITEBURIZAR . ZOFRHAHBEEZRAVC, U = XY EBHE, Uid_—Z 5054 Be(m,n—
m) ICBED 1B, Y OISR 1 — o OTRIKMI

o)

u

t-a=RlusUs=Poy {s<F <u}=por {Lcre
LVBONG. T,
P{ULu}=a, P{ULT}=1-a

LB U, WITOWT, Y OEFRFEK L - a O TR, LAITFRRATIEAEN X/w, X/u* 225,

3. BiERoRE

RIEIC ISV Tal CIE Bk (A), Wald 3k (W), #REE (P), BRI (H), ~A ik (B), =
f+a#EHE (C) 122V T =10.1,02,0.5; m=3; n=5DHEAIZ, 10000 EERVEL LI = L—
VI ETY, TRThOTFRIKMOWERE, KMOE, FRKMEZEE (%1~ 38M8).

K1l m=3 n=5DRE0FRXMOEBERSR

l—a |ONFE| (4 | W | (B (P) (B) (9]
0.1 0.9190 | 0.9192 | 0.8355 | 0.9497 | 0.9098 | 0.9491
95% 0.2 0.9219 | 0.9220 | 0.8338 | 0.9477 | 0.9130 | 0.9483
0.5 0.9187 | 0.9188 | 0.8348 | 0.9472 | 0.9086 | 0.9482
0.1 0.8944 | 0.8944 | 0.7740 | 0.8997 | 0.8496 | 0.8988
90% 0.2 0.8867 | 0.8868 | 0.7693 | 0.8961 | 0.8084 | 0.8941
0.5 0.8954 | 0.8956 | 0.7758 | 0.8947 | 0.8179 | 0.8954
0.1 0.8473 | 0.8474 | 0.6793 | 0.7935 | 0.6964 | 0.7951
80% 0.2 0.8473 | 0.8475 | 0.6795 | 0.7960 | 0.6956 | 0.7976
0.5 0.8433 | 0.8434 | 0.6779 | 0.7958 | 0.6931 | 0.7951

K2 m=3 n=5DHED 95% FRXEOXEIE

ON G| (4) W) (H) (P) (B) ()
0.1 52.9384 | 85.6055 | 46.9126 | 121.5517 | 59.7468 | 99.7117
0.2 26.6703 | 43.1278 | 23.6345 | 61.2374 | 30.1003 | 50.2347
0.5 10.5707 | 17.0936 | 9.3674 | 24.2712 | 11.9302 | 19.9103
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% 3. 28 Bap(1/6), 0 = 0.5 5Bl Rl 2.0248, 4.0466, 6.0333, 8.0338, 10.018

DEAIT, ya = 6.0333 F THE L723HE D ys = 10.018 O THIXH

1-«a (4) (W) (H) (P) (B) ()
95% | [6.520, 17.238] | [3.265, 20.597] | [6.119, 15.617] | [6.471, 31.080] | [6.195, 18.291] | [6.310, 26.498)
90% | [6.748, 15.574] | [3.962, 18.409] | [6.202, 13.941] | [6.686, 24.269] | [6.301, 15.267] | [6.473, 20.963]
80% | [7.103, 13.856] | (4.892, 16.076] | [6.370, 12.228] | [7.036, 18.827] | [6.487, 12.706] | [6.749, 16.510]
70% | [7.407, 12.816] | [5.601, 14.615] | [6.542, 11.205] | [7.352, 16.155] | [6.831, 11.367] | [7.004, 14.310]
60% | [7.691, 12.055] | [6.213, 13.517] | [6.722, 10.469] | [7.660, 14.449] | [6.831, 10.520] | [7.255, 12.900]
50% | [7.967, 11.449] | [6.775,12.619] | [6.909, 9.890] | [7.970, 13.222] | [7.005,9.881] | [7.510, 11.881]

4. CHAH

1997 4E7 B BUE £ CORMBHT (b 34.5~37.2 B, % 138.1~141.0 BEDHIR) TR o7
BO</=Fa— FORESICELTRD XS RERFKEHH 5.

3.7,3.9,4.4,4.5,4.7,4.9,5.0,5.1,5.2,5.4,5.8,6.1 (M).

TpEx, 10FB L TORRME y10 =54 Mo,y B FRILIEE DIEFRE 1 — o OFHIKMEIX
WDOED LIRS,

l1-o (4) (W) (H) (P) (B) (0)

95% | [5.531, 8.409] | [3.348, 10.628] | [5.423, 7.973] | [5.526, 9.196] | [5.430, 8.199)] | [5.434, 8.537]
90% | [5.592, 7.962] | [3.739, 9.832] | [5.445, 7.523] | [5.586, 8.495] | [5.455, 7.634] | [5.463, 7.895]
80% | [5.687, 7.500] | [4.228, 8.406] | [5.490, 7.063] | [5.681, 7.829] | [5.503, 7.098] | [5.516, 7.291]
70% | [5.769, 7.221] | [4.877, 7.979] | [5.537, 6.789] | [5.764, 7.451] | [5.550, 6.797] | [5.569, 6.954]
60% | [5.845, 7.017] | [4.877, 7.979] | [5.585, 6.591] | [5.842, 7.187] | [5.598, 6.588] | [5.621, 6.720]
50% | [5.919, 6.854) | [5.140, 7.625] | [5.635, 6.436] | [5.919, 6.982) | [5.647, 6.429] | [5.676, 6.543]

5. —ROKHDOBRAEDOTFIREOHER

—IC, FEREH X 2 p.df. p(x), cdf. F(z) Pbo ki, U= F(X) L+hiT, UXH
[0,1] EO—#5H U(0,1) IZHES. - T

Y = —log (1 — F(X))
(y > 0),

fr(y) = {0 (w<0)

B b oS Bxp(l) KRS Z e BHM5. ZIT, )b Y iFX DIEBMPBEHTHDH T
LICEE. 22T, WE, X1,..., Xn BEAVZEAIZEWTRY pdf p(z,0) ZHOooMmICHE
5L4%. EEL 0e®bTh. EF X = (Xi,...,Xa) LT, BEOOBLRIEER
§=0(X) oV TX =x=(21,...,%n) D& EOHEME d(z) AT, () = p(-,0(x)) >
B, LT, X1,.r. ) Xn BEBNCHSICOTRS pdf picftd & RELTER (5.1) (&2
TY;=-log(1—-F(Xi)) G=1,...,n) ETHiE, 11,... , Yo 1T BTSSR b IR
Eap(l) (o965 2225, L, FixpZpdf & LTHb2edf ¥ 5. PoT, HBITFE2HO
SHAATDEEDTFHXBOBRICRETE D.

(5.1)
YL L, Yidpdf
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5.1. YIRERSHMDHE
=T, Xy, .., Xn BESWDIBSZ, WY pdf

cape™®P  (0<z<a),
0 (ZDfth)

b OB SIS T 5. L, o, BiTRENL L,

1
AL~ e=7P)

LT3, TDLE, HE (maxlgiani,X) B (a,p) X T B +o%HBIC B, W¥, X =
(X1,...,Xn) ORBEZE = == (71,... ,2) ET 5 &, B (o, B) DAEBKIT

Ca,p =

L(e, B;x) = cj gexp (— Ewi/ﬁ) (0<zg) < z(n) < )
i=1

2729, LEFEROlogL/0B=0LY
ae~/P

‘:fié. 7’:'_7"5 I/, IL‘(I) = minlSis'n I;, :B(.n) = maxls,'sn Iq, T = (l/n) Z?:l Ti, ¥ = e—a/ﬁ /(1 - e“’/ﬁ)
&E¥5.
ZDLE, o, BOTNTROHEERE &, B LFTHIUT, (5.2) 1 b, y DHERL LT

§=eel? [ (1- emth) 63

EEXD. BIT, ZBRICI, 61 = X(ny =maxicicn Xi &L, (52) £V B=X + &5 % (5.3) I
RALT
e—&l/()_(+&1’7)

1 — e—81/(X+817)

¥ =

MO F=91%EROT, BU(G.2) &Y fi=X +an 28B5. ki, B, 51 #AWT
a2 = X(n) + ﬁ—.l
ny
EL,(52) £V B=X + a¥y % (5.3) KRRALT
o—82/(X+a27)

1— %2 /()'(+a2:y)

¥ =

MHy=42 ZROT, (52) &V o= X + 22 3B 5. &Iz

~

n B2
a3 := X(n) + ;?—2-

ELT, UT, ABROFHREERYELT, &, b Dk - co DL X DEREETN TN &*, §* 25
5. 22T, p(-;0,8) % p(-;a*, B*) THET 5.
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B 5.1 55 bl pl-s0 ) & bUBHEEAA N b AE & 30 DRAEBERLRDS &, KO LY
\Zizot-.

70.4878,75.8511, 72.3118, 73.4242, 71.492, 74.6821, 72.0552, 80.2314, 72.4681, 74.3722,
80.4015, 73.0246, 73.7204, 80.4591, 77.78, 80.9469, 78.1324, 75.6065, 77.5339, 72.6765,
737422, 70.1697, 76.6218, 76.9422, 78.997, 73.7404, 79.3767, 77.5787, 71.5385, 77.7493.

TDF—INLE2HOERTORKELRDD &
70.4878, 75.8511, 80.2314, 80.4015, 80.4591, 80.9469

LB, tOrE, TP, ZOYIEHEESF O p.df DR o, B OHEEEE ERROFETRDD &,

FhEh &t = 81.136, 3* = —5.665 L 72 5.
Wiz, p.df. p(-; 6%, B%) ICHE D EREROLES (5.1) V5 &, EROTRIER

0.165657, 0.499961, 1.91368, 2.10735, 2.18409, 3.41782

LB, CORGEICEWT, 4 BEOTEME Y, = 2.10735 25 6 FH DFCEAE Ye(= 3.41782) O
FHKEEE 2 HOLFETHERL, 51T (5.1) OHERTRICRT &, X4 = 804015 &<
(SRS 1 — o D Xe(= 80.9469) DFHEMITIROED L 51225, V VEROBEIT Y, Xe DOFED
FHRBICEENTNDZ LHBT0D.

1-a (4) (w) (H) (P) (B) (0

95% | [80.495, 81.099] | [79.005, 81.124] | [80.488, 81.132] | [80.419, 81.080] | [80.431, 81.103] | [80.444, 81.126]
90% | [80.534, 81.079] | [79.488,81.113] | [80.526, 81.124] | [80.435, 81.048] | [80.451, 81.069] [80.471, 81.108]
80% | (80.500, 81.046] | [79.942, 81.003] | [80.582, 81.100] | [80.467, 80.998] | [80.485, 81.010) [80.515, 81.068]
70% | [80.634, 81.018] | [80.192, 81.071] | [80.628, 81.073] | [80.499, 80.955] | [80.516, 80.961] | [80.554, 81.029)

Bl 5.2 BAREESEICHWT, Nrv— 8T T BARERARRE L TV D ERIATEET O 1998
FEH S 2001 4EF TOHCERD BAED

76.65, 76.67, 77.35, 78.41, 78.57, 79.17, 80.23, 80.56, 81.08, 82.23, 82.60, 83.47 (m)
TIhot. ZOREEE, HEHEUWHEEIME->TVD YEZ T, FROFENLEK o, B D

EEIE, Theh et =91.058, f* = 1.82x 108 k725, &b, E#(5.1) EAVS ¥, LR
B

1.844,1.845,1.894,1.974,1.987,2.036,2.129, 2.160,2.211,2.334,2.376, 2.485

Lird. T ORGIEICIVT, 10 % B OREME Yip = 2.334 55 12 F B ORERME Yiz(= 2.485) @
FRIKEZ S 2 MK FETHRL, S5 (5.1) OWEBRTRICET L, X10=82.23 WESLE
FELEEL 1 — a D Xio(= 83.47) O FRXMITKROEKD & 51725, Wald EIZE D TFRIKEIZOWT
m;E%®Eéﬁm@%@;DEwﬁnwfﬂw%MZ%K%anﬁﬁﬁihé.
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l-a (A) (W) (H) (P) (B) (C)
95% | [82.72, 88.65] | [69.63, 90.14] | [82.70, 89.35] | [82.32, 88.15] | [82.34, 88.43] | [82.36, 88.78]
90% | [82.93, 88.14] | [72.96, 89.76] | [82.91, 88.74] | [82.40, 87.53] | [82.44, 87.70] | [82.47, 83.05]
80% | (83.26, 87.50] | (76.41, 89.17] | [83.24, 87.97] | [82.57, 86.76] | [82.62, 86.82] | [32.66, 87.16]
70% | 18353, 87.04] | [78.48, 88.65] | (83.51, 87.42] | [82.73, 86.21] | [82.79, 86.23] | [82.85, 86.55)]
5.2. 74 TILADHDOEBE
X1, X2y, Xy oo s BIEHWVITHNIIZ, WRY pad.f.
azr®1
~(z/6)
Pa(z,0)={ 6= ° (z>0), (5.4)
0 (x<0)

Zb 2T A 7 (Weibull) 5345 W (e, 0) (28D FEREEFIL 5. EL,0>0,a>0¢33. =
DL E, MK a 22V T, Menon [M63] it o~ ! D#tFEEL LT

a1.= ﬁ\J n_ilz (log X; — Tog X)°

™ .
i=1

EREBLI. 72U, log X = (1/n) X0 log X; &7 5. #EER G X a ! DML ERMED > BT

NMrEZF L, T80T
-2
Var (671) = {1.1 +0 (l)} o
n n

&72Y, £ O Cramér-Rao O FHIZH+ 2 WiEZRIIM 55% Th 5 = L R bR T3 (Johnson
et.al [JKB94)).

WE, EREH X B pdf (54) EHOTA TAHT W(e,0) IKHED L X, Y = X*n:=0"¢%
B L, Y BB H Exp(n) KRS Z N0 B. 2T, X; = «; (i=12,...,n,...) TH5

LE GTVOERMBEEHELT
Y, =XM1 =12, .. (5.5)

EVOSBHERBENTST, Y1, Ys, .., Voo BTBTHSLIS, WP SIS Bap (01/&“)
KRS ERRLT, E2HOBRICK/ETE S,

™ 5.3 1993 25 1997 £ F TiZ, Fil) | OB XBEIFT CER S hi- B EHHRBET — 205,
BOoNEE22EHOEE TORBMEN

137.52,156.4, 312.32, 339.97, 414.2, 418.69, 512.12, 839.59, 1183.8, 1315.86, 1410.07 (m? /s)

Tholz. ZORKER, H2TA TABHITHESTVWBLEXT, FROFEN DB o1 DHE
EMEIL, 671 = 048443 £ 725, S iz, B (5.5) B AVB &, LFERORRHEIT, ThFh

25953.1,33847.1, 141109, 168115, 252731, 258419, 391656,
1.08667 x 10°,2.20857 x 10%,2.74743 x 10°, 3.16897 x 10°
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L h. COREEICEWT, 9ER ORI Y = 2.20857 x 10° 225 11 FE ORTHEE Yu(=
3.16897 x 10%) D FHIKM 25 2 HOF HIETHERL, SHIC(5.5) DOHEBRTRIZET &, Xo=
1183.8 ICEES S EFRH 1 — o D Xy, (= 1410.07) OFRIXIIROERD L 512725,

l1—a (4) (" (H) (P) (8) (9

95% | [1199.1, 1495.0 [931.8, 1673.5] | [1198.5, 1574.6]

—

1186.5, 1454.4] | [1187.4, 1477.9] | [1188.0, 1513.5]

—_—

80% | [1217.2, 1408.8] | [1049.6, 1536.0] | [1216.4, 1444.4]

1194.4, 1365.2] | [1196.1, 1369.1] | [1197.8, 1391.0]

[

90% | [1206.2, 1453.3] | [985.9, 1609.2] | [1205.5, 1509.1] | [1189.1, 1411.1] | [1190.4, 1423.0] | [1191.4, 1451.5]
[
[

70% | [1226.5, 1381.1] | [1093.4, 1487.1] | [1225.8, 1406.6]

1199.8, 1337.1] | [1201.6, 1338.1] | [1204.0, 1356.2]

53. HoIoHmDEE
X1, X2,y Xny... BIEBWICHMI, WTH pdf.
za—le—z/ﬁ
p(z;a,8) =4 B°T(a)
0 (z <0)
%4 oK < (Gamma) 537 G(a, ) WCHRED EREHFI L TB. =L, a,8>08T5D. ZDL
x X =(X1,...,Xn) OBz = (21,... ,20) KOVT, (a, f) DABEBIKIT

- n ) em (/B Xiny @
L(a, Blx) = Hp(m,»;a,ﬂ) = (s zl)ﬁnal‘e(oz)n
=1

(= >0), (5.6)

LB nh, BLEHERNX (0/0a)logL =0, (8/08)log L=0&Y
N G (57)

X =ap (5.8)
285, =701, ¥(a) = (0/0a)logT(a) LT5. ZDEE, (58) &V f=X/a L2B2b, Zh
% (5.7) ITRALT

%ZlogXi —log X = ¢(a) — loga,
=1

Tbb

X
(5 X"
20, (69 DaDfiEE a=6&(X) T2 ZIT, R i3 Xy,..., Xn DEMN T & T FEH DL
PGB T LR, LT, ohE (5.8) KRALT §:=4(X) = X/& LThiZ, (6,5) 1%
(a, f) DEAHEERIC/2 5 (JKBY4]). EBRTIL, Xi =i (i=1,...,n) DLE &(X), B(X) DR
BUEE 65, B L LT, Xu,..., Xn BESVICHTIC, WY (5.6) @ pdf p(z;&,8) &boH
Ve 53R G(&, ) WD L RARL, EDcdf & F(z;6%,6%) £ LT

Y; := —log (1 - F(X,-;&*,B*)) (i=1,...,n) (5.10)

LERER LT, B2HOBENFOBECRESELLNTES.

R, :=log =loga — ¢(q) (5.9)



M54 H25pdf p(-;0,8) EbOH =HHNLKRE X 100 DEELERSS
LIRLEEZRD D &

1.01357,6.38898, 7.54277, 8.27365, 9.26006, 10.4708, 11.3563, 12.9

Elgole. ZOLE ET, ZOH =D pdf OB o, BOHTEES LT
ZhZh 6* = 3.30488, 3* = 143078 L 12 5.
WIZ, pd.f. p(-;a*, B*) 165 BEETROER (5.10) ¥ AV 5 &, FROREG

0.0212516, 1.49216,1.99346, 2.32937, 2.80147, 3.40568, 3.8621, 4.7

L%, ZORREICBNT, 6 FH DI Y = 3.40568 75 8 H B DREIB
THT S FRXMEZE 2HOBEFETHRL, &5 (5.10) DFEBRTRICRET
ICESEHFRE L — o D Xg(= 12.9817) OFRIXEIIRDOED L S i1z 5.

l1-a (4) (W (#) (P) (B)

95% | [10.740, 16.291] | [7.469, 19.086] | [10.725, 18.912] | [10.518, 15.484] | [10.542, 1€
90% | [10.865,15.463] | [8.124, 17.846] | [10.846, 17.229] | [10.564, 14.640] | [10.597, 14
80% | [11.059, 14.597] | [8.933, 16.489] | [11.039, 15.680] | [10.657, 13.766] | [10.697, 13
70% | [11.225, 14.068] | [9.513, 15.616] | [11.208, 14.825] | [10.752, 13.238] | [10.794, 13

LU LTI, INrie s Ah, DA IAf, H o< DBA I a0 XT3
RIS ORER, Wald HRIZ & 2 FRIKMSMMOFEIC L B b0 & HRT, ROK
SEMICHD. MOFEC L3 FRKMIZ, ZRIZEKEIRVWESE2 3.
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