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Repeated significance test for Cox’s regression model
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RARATHE T A0Y IR FI 5 WA ALK N85, Chang, Hsiung 4 Hwang (1999) #4
AR B-HAe T FIEARY 6 256 544, #1M#ki (martingale theory) R 3t#LilfL {counting pro-
cess) #97 ik, Rl T —EAE FIBFIIE 5 4 S 369 EMMF IR (repeated significance test), A
AT A ARV 4R e ik ST A A ARFLE A nd B85 Cox BSFEA 8 h— TR SHLE KRGS
WEF IR, BT MEARR, AITAL B2 BTN, R AN SIF] A SALALR o5 4R
BETRF X, RIS s B8 B bR & 692 T 1764,

R85 Cox @Y, FAMEMET, EX#
Absiract

The sequential method has been used extensively in survival analysis. Sometimes, we
are interested to test the multi-dimensional parameter in the survival model. For para-
metric survival data with staggered entry, Chang, Hsiung and Hwang (1999) proposed a
martingale method of constructing repeated significance tests to test a multi-dimensional
parameter. Here we apply their method to the case of Cox regression model with simul-
taneous entry. A simulation study and a survival data study are included to indicate our
tests are satisfactory.

Keywords: Cox regression model, repeated significance test, orthogonal martingale.

ARSTAT M Cox HA B4 5 Ml 0y, A BIR AN M T | R4 (likelihood theory),
TR Wald 4% 40318 MUt #40T 431  (the partial likelihood ratio test statistic)
HAD AU YR E 43 F (the partial likelihood score test statistic). BAERE p 44 0d
EERRMARB AN LY, EINHE S A AAF 558 (2 distribution), Cox(1972)
RS I T GG E R T 3 Peace #= Flora (1978) Pl Blé M Wald &3H & folst it R 7
RAFRIRE SR, 5 1T FORA TR EHIR —BR LA 95 K AL (size) TR H (power),
7 Lee, Harrell, Tolley #= Rosati (1983) Bl$ st B4 7 %3t 4 Wald BT 43 F0
€ ZABRE G EFHOLK, 0t Murphy (1993) AR £ 34 Tk MAnMod | wid A T 409




- BARLERR LA Ny S AT 5 . ARIEF LT M PO 7 ok R HTR R, FsbH

PUEE B EA AR AR UEF SR A HM T, A Tsiatis, Boucher % Kim (1995)
EARES T SMARNAENEY, RALMHRBOMT 1 RE & — MM (LR TAKAS
T#4# (nuisance parameter)). & Chang, Hsiung f» Hwang (1099) #3547 £ ¥ 4= 1 R
AR B HE T4, M (martingale theory) &3 #6842 (counting process) 67 42
th T —RE FIRT R ST 3 41 2 Bt Tl B MR R o K SUIE RO 69 5k | MACRIT A A 40 R

Ai_'_)\H%' Més Cox @M SHATRT

gl c e S NCE PN L ELY ﬁifjr FANE, S0 2SR \ﬁkfifﬁ" F ALRF M 4418
(calendar time filtration) &—16#t, WAL LAY S5 5 — 9§ R i T RE R, Pl
éﬁ‘cfﬂﬂiiﬁﬁ A-PPRE 3 il Bt Chang, Hsiung # Hwang (1999) #] /742409 $0i8

LR~ ETH, P Hd Rebolledo (1980) ey s 1BIR 5 IIEH T Syt K . #HRGAE

‘ 451&-1.*524&1?31\ th— 4 RO ], 42 R A P AGH4R, G40 E 3 k3 U0 L MA A B M LR 0B

69 5 4L R By, A MM RAAUR ki — 18T AR E S R A RO EHMEMRT , A LA
FIMANR W F ik AR R A AR M8 Cox BB T2 S MARMKR FIM, EAHLH FRM
ABFME) Cox T, th Sellke #2 Siegmund (1983) T 4o 28R BAL $IBRAL 36 T2 80, FT L
Rebolledo (1980) #9#: P SARMRE A hiRk F LRG3 48 3R YT 8 $nl Ak FL AR
RIVFATH BRI 6Y & 40 2 F LA A,

BT RIELOMAL, AAIT RN G BB T AU ERETIRANLERAL
SRS

2. Cox OFSHMEREZLERE
AT ASSE L CEMRNE (lollow up study) 8, #345 32IR 69 46 K4 (censored
survival data) 69¥) 3, Cox (1972) HER AILHIHEA (proportional hazard model) &—1{8i
R 45 BARMEY 7 o SR b kMOt M (failure time) T 658MF (hazard rate) A 4= p &t
HFFRTEE (covariate vector) Z e BETHBTXAFHAR,
Ms;Z) = l’lﬂ]lﬂp{i' <s+hi{T>s2}
= Apls) exp(A'Z), s> 0,

P Kot Bie (baseline hazard) Ay —1EA %83k B &E, p HEAF 5 2L —EA Joth 8114
¥>’tn AT TR, AMEROR p =2 5, AEXEMGRBE AR RS B, EHRIELR

= ﬁﬁﬁhﬁleﬁ#%o

2 {TLUi 2, = 1,2, 0} B84 n BEIHZRMREOBOMMIER R T,
U, # Z; =(Z;, Z;9) %‘3’]&‘!‘% i BEE é‘)%ﬂiﬂé‘ ), ErRet M AR BT a G £, KIUER (1)
R T 90T, Ty 40 U, 15289, (2) 2, 7 HE— @5 FHLH 69, (3) LA TRE T,AU,
AT, (4) HAMEEN  HRL f[: Aolu) du < oo. jﬁﬂ? Xi=TinU, & = Uricvi
N;(u)=1{)({su_,5'.=1}, Yi(u) = Lixizw A4 .7‘—1——0'{N Yilu+), Z; 0<u<t} it .7'_!
Rt N;(t) R—{83 #0852 L 3%/8 842 (intensity process) A

Ai{t) = Yi{t)Mo(t) exp(B'Zy).
/_'.z\
Mi(t) = Ni(t) — Ai(t), ¥ A{t) ﬁf {u) du,

1 Fleming #¢ Harrington (1991) £322.3.1 T4 M;(t) £ 185806 7 THh#k (local square
integrable martingale).




BT R e BAZEERT ¢ B e 04 (partial likelihood), £iM4 X, = T1 A U At & =
1{T<UAt}1 i~ {J X /\t>)( /\?‘} j\ u)—I“ <u, b= ll,ﬁii’i Cox (19(2) éﬁ:ﬁfi —T“fs'
FEBE M ¢ na44n \#M»M%

= [ exp(8'Z;) r"
=1 Zfﬁﬁi exp(ﬁrzf]
B30 A BB T 15

LB, = 3 / {ﬁZ—mg( -tu)eﬁ’zi)]dm(u),

=1

B3 T ARG SRR B

UnilB,) = oIl
' wleP%i
Zf( EH Z}‘/}(/ )e)m )dn-f,-(u), [=1,2.

__/ . [;rn.l (ﬁ: t) = n l(ﬂa t)

; - _ Y ZaYi(u)ef B
Un,'l(ﬁ: {*) - n 2 16 t) JZ;/ Un U)( Z:i:l Yi(u)eg'z,

) dM;(u),

£

L ZaVi{u)e? i1 ZnYi(w)e? o2,
Z( '§1 Z,_ Y u)eﬁz Zj2 - ;121 yi(,u)e,@'z.- YJ‘(U)e
(B, u) = — ‘
n . . ﬂ Z‘ 2 i
Z(Zﬂ _ Zi=nl Z,lY,(u)e . ) Yj(u)eﬁ Z;

= Yoy Yilu)eP'2

ATAE a,(B,u) HVRMEMHT &, GIEEHTT, APUEA §=0.% n— oo 8, MMBERIKY
(strong law of large numbers) T4s, £ a(3, u) 'ff»fﬁ} ‘

lim a,(3, u) = a(F,u) as.

#| R Fleming #= Harrington (1991) 622,454 324.2.3, KT 4e U, (3, ) # U, 208,
ff*;%/%ﬁ’f‘éfl%zr‘ Tk, tb Fleming 4= Harrington (1991) ¥69% 52 2.5 24 #ifoidl | #4704 —18
L AE (M() fo w)o(u)eP % du; B § £ §, (M;, M), = 0, #1A Andersen, Bor-
gan, Gill = Kexdmg (1993) R 5E 11.4.1, 348 25T HRltG 4 1848 (the mutually predictable
variation process) i )

(Un,l(ﬁ: '), Un 2(16: }) =0,
ESLH S A O arsibRE R T, KW U, 1(8,) # U,4(8,) REL,
& Pgde PO SRAHEH B4 B+ L BB, $8A B, = (87 : 9" = uf +
{I—u)(B+ %),O <u < 1) seshE A D R rcs {convergence in probability).
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AR Rebolledo (1980) #y#: % s 45R % 1840 Cox #8564 BHandiit ¥ 11 (local asymptotic
normality) *T##%]

~ n{) r: 1(16 + ‘\%’ 2 3 G1(f,) )
XH® 2.1 f PR T, nz(ﬁ+ 0 £ (D]0,00))* ¥ 5304 ¥ Gat) )

AP Gi(-) #o Gy(-) Bz ﬁ*ﬁ.ﬂﬂ—f’}%’iﬁz 0 ﬁ‘)maﬂfr& (Gaussian martingales), #4 | £ 4
$ER :

t EafZ, Y, BZiyN 2 !
anlt) = Fga f (Zn— Az i) )) Yi(w)Ag(u)e® 1 du,
1

Ep(Yi(u)ef 2y
_ t Ep(Z1pV1(u)e? ™) Ea(Z11Yi{w)e? 1)\ \ 2
92(” = Eﬁ/{) (ZI2 - E@(Yl(U)EB‘ZI) - G(ﬁs U) (ZH - Eﬁ(yl(u)eﬁ’zl) ))

Yi(w)Ao(u)eP 2 du.

R 22 f PUO T EHMEES (€ [0,k] R B ()€ B, A i=1,28 =12
TH

1 . .
sup 2001, (80, 1) + gu(t)] B 0
te[ok] {12 ﬂ]

e

gult) = a(?),

2 . A
Ea(Z Y (n)eP %) az
) = k — ] 1
912(1) 55/; (Zn BV ()ef %) ZiaYi{u)Ag{u)e® *' du,
gn(t) = 0,

g2(t) = gt).

S RN LR REMT Lenglart T F X, SdE® 2.1, £I0 2.0 fe it (mean
value theorem) T T & IT,

ald) (:jﬂ,l(ﬁr{’} ) 2 b 22 By ( Gf(t) )
£® 23 kPO ZLT, \/_(Unﬂ(ﬁat) £ (D[, 00))* T 35k B} Go(t) = G;"(t) ,

Kt GHD) — 4101(t) — dagua(t) o GE(t) — bogalt) ARWH2. RKLF A 06y & 4¥k,
AEEHES B g,(1) F 92(t)e

A4 ok 5 By

fn,i(s):inf{tzo: <~\;_;1—_,,‘,-(ﬁ‘-)>t>s}, i=1,2.

bt (1) # qolt) MRBBEELBRG S, A1 = 12, (L
a(t) as. (Pg), fATIHTF B8],
7138 2.2 & PO 2T b i =12 BA

sup | (1) — gi‘l(t)' -+ 0as.

te(0k]
WRIE2.3, 515222 Pk AT AR (strong representation theorem) T#%
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: > {It 1~n t Bd’t s
RE 24 & PO 2T, L ( U,,:;Eg, :;Etg ) Blest 5l Bo(g) — ( B?Eti ) R BE(t)-

1
Prt— dogia{gy (D) F7 BE(L) - dot AR LEHIERTF BE S (standard brownian motions),

Siegmund (1985) F 165 VL2 A P28 T H—# % R TOR T E T 5 i A s {W,(t),0
St < oo} A—EAARHSE (drift) p HHNES, ABT b > 0,mg > Q0 ZF, & £45 005

T = inf{t : £ > my, |W,(1)] > bVE}.

EXEEBER Hy: p = 0 RBIBWIB H pn#0 R Ay, A BE MR E A min(T, m)
Hokddk (¥ m > my), BAER Hy HASLBEAE T < m . BHELLEREITTAHA
KIL24, HBEH O RE-MELAFNAT, tlhoifami Hy: 8 = By ¥, BEFH
mp, M, di Fo dy ZF (;f\—‘? m > mo), Hiti= 1,2, t&ﬁ‘lﬁa‘}ffﬂ T; #= 7 aHE

T, = inf{t >0: <% Ti (B, -)>£‘2 uoy > d; \/;‘%ﬁn,i(ﬂm e }

Fo
1 -
= lnf{t 2 0: <%Un.i(ﬁnr')>t 2 m}

db A A AT (1) A ) A (To A ) iR A0, BABR Hy ML SHE T, <
m K Ty < npo EEATIEMAF AT, T H &R I8 2 AP0 95 5 b Ao 37— 4e 77 9038 By
HEHMF R GRMER L RFBFARPRE AU,

3. B{EMER
3.1 AEAIMRE (complete sequential test)

BARARIRY T2 KPHRE R T, Uy, Z; 99 S fe R BB Ao(u) Bt Fe4MEEE: $5F
e 3, FARLU; = oo 8, Uy BRI A 5% U(0,5) MR M2 &8 o, Ag(u) = 1: %
BRT 2; = (Zj, Zp) £F Zyii = 1,2 RECBAHBER P(Z; = 1) = P(Z;; = 0) = L
o BBLARRE Z; T, X; = T; BIERA-FAYRA 7% ehisfisie, ERIBAR n = 100
GWIRT, RIUEFIA G 1R R,

I Ty = inf{t > mo - (Wo0)] 2 dVE} , R W, 2—~MREFESE 0> 0) 653
E¥. o Siegmund (1985) FEHATRA 194012421, K AYoil

1 -
%Un,i(ﬁol t)

Pa(Tigy < m) = (d = d™)(d) log( =) + 4d™'9(d) + o{d ' ¢(d)), (3.1)

BulTyay <m) =1 - ®(d — v/mp) + {¢(d ﬁu)/(v@u)} (1 +l0(1)'),

£ P, RUBA W, hikEnA, © 40 ¢ 5 HRIBRE RS Bes SRS A 5L T,
AMERERERE Hy 0 B =B = (0,0) 0 REBE mg Fo m Ak, b LERAMIE BEYE
B foap, REBR o +o0r— oy = 005 Fdr (31), 4 oy = (d; —d;")p(ds) log( 2 )+

447 p(d), THE d; 8945, & B = (51, 0h) th, RE2APHER py = ¢, = /nf, o
pz = §2 = \/nfa, ®EMRE I EEE

I)(ﬁl’ﬂz) (T‘l <M 5}{. T2 < ?]2)
- p(ﬁ:,ﬁz}(Tl <m)+ p(ﬂ:.ﬁz)(TZ < 1)~ p(ﬁl,ﬁzJ(Tl <n, Ty < 1)
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Hb PO ZTRBALY B = (8, o) $1BREDE, BRI, HAVT Susbdb £ AR MR
& At

m(f(fh <m)+ ]u:U(dg) <m) - pm(T(’d,) < ?n)]::“‘z(,]}’(h) < m}. (3.2)

WA EARIICIROIIR T ), L AR SRR RA N B8 PREELLBHEEA my

Aom R, SBRGEETIHA; (2R A4 R B8 2M FF M S o9, SITER

WM ¢ 34 [0,3] 89 AS, 3 ;;%s%r‘n;rﬂ&‘; AL TETFER, LA ESETE MBI mE s
BALA Y BB YA,

ARUFR2Y, At A EAS BT EMTEMGERE, AT HF—HATHL L2 (3, 0) &

fh, F_EBT5RAE AL = 1,0.1,0.01,0.001, 0.0001 BRI B Mk & ) BANRIE —F1

'aﬁm (3 2) iﬁﬁftﬁrzf%&ﬁaﬁ #E'd!ﬁﬁﬁwﬁzw*% AT HRY At ot e}_%

3.2 B FHRT (group sequential test)

BUAFIRE RSO BM LA LR M7k, FURAS 2RSS AL R8Y 8 B fodn
ROy A AL, KATTRIRE R A MR,

'ﬂ‘ﬁ"*ﬁ‘f{élj d;, dg, At Fa I{, -ﬁ.fﬁiﬁ.

f}:inf{t?_@[t=k-£\t,

—%0,1,1-(,@,%,,,1-(:.)) > diVi, %t‘i’kﬁtfﬂi},

AEREIPEA inf @ = 00, 4
Ty = inf{t 2 0t = k- AL W, ()] 2 avE, R P LR,
WA 24T, B P PR R SR A8
PPENT < KAL R Ty < KAL)
B id g4

P,y € KA + Py(Tiy,, < KA - P (Tiayy € KAOPW(Tiy, < KAL),

i plons2) , Py #o P, 8% £ P50,

ELfT#ﬁkﬁii“ ﬁ{{"iﬁtl@i—"éﬂ oy A7 0y HE )+ ay - ey = 0.05 , A P(T’
KAL) = oy, BAIMEFAES 10000 R5FH SHER T Tl S KA 6’}tbli'= B %\é‘:
FHARETRE— o, SHRIBTHEES (EIUS ) ag &uﬂtwrﬂi,tvrfsrfdﬁiﬁmﬂ;?54#;
EHATEE d) Fo dy 8.7

A P b B p PHRERMBROERRT S (B U = co) . BMMERAHERET 5
($eF U ~U(D,5)) #olE 5. #t K = 5,4t = 0.05 #FRRAY (dy,dy) , BUERKD n = 100
BITRAF P, HRIHA3, BT p, BFH10000:k SMARRERTH PR T, <
KOt 8 Ty < KA 85068, p, R AHM MRS ERTHAEGER HEFXRAR p,, p 5T
#0000 RMBIAHPHR T, ) < KAt 817, < KA #bk, dAIMERTUA S .
P, 8 p H 465 HL,

B 5 AR R 2 (2001),




1 M o = ap = 0.025324 ( BB dy = dy = 3.02441 ), U; = oo AEAETF Y
(Bv, Ba) #= AL 4, FIRIFZBBRARE HRATEIRE /1 (RT 6 p RAHEIRE ),

(31, BanNAE | 1 0.1 [ 0.01 [0.001 [0.0001] p

(0.0,0.0) | 0.0108 [ 0.0252 | 0.0386 | 0.0413 | 0.0454 | 0.0500
(0.1,0.0) | 0.0207 { 0.0416 | 0.0513 | 0.0565 | 0.0604 | 0.0648
(0.0,0.1) |0.0218 | 0.0414 | 0.0550 | 0.0562 | 0.0625 | 0.0648
(0.1,0.1) | 0.0299 | 0.0634 | 0.0742 | 0.0856 | 0.0786 | 0.0794
(0.3,00) {0.1175 { 0.1775 | 0.1907 | 0.2018 | 0.2127 | 0.1980
(0.5,0.0) 0.4298 | 0.4976 | 0.5360 | 0.5420 | 0.5420 | 0.5393
(0.0,0.5) | 0.4330 | 0.4976 | 0.5325 { 0.5348 | 0.5336 | 0.5393
(0.5,0.5) | 0.7796 | 0.8344 | 0.8610 | 0.8596 | 0.8631 | 0.7766
(L0,0.5) | 0.9979 | 0.9990 | 0.9994 | 0.9992 | 0.9997 | 1.0000

W2 $t oy =y = 0.025324 (B HBEY d = dy = 3.02441 ), U; RIS 2% U(0,5) &
SAETEIES (B, B) 4o AL, ARG ERIR S A IERE H (AT 6) p ARMERE 7).

(B, BNAL | 1 01 | 001 [0001 [00001] p

(0.0,0.0) [0.0110 [0.0268 | 0.0387 | 0.0426 | 0.0418 | 0.0500
(0.1,0.0) {00198 | 0.0415 | 0.0538 | 0.0562 | 0.0587 | 0.0648
(0.0,0.1) | 0.0191 | 0.0412 { 0.0540 | 0.0578 | 0.0576 | 0.0648
(0.1,0.1) | 0.0266 | 0.0560 | 0.0710 | 0.0769 | 0.0764 | 0.0794
(0.3,0.0) |0.1000 | 0.1512{ 0.1796 | 0.1826 | 0.1789 | 0.1980
(0.50.0) | 0.3764 | 0.4485 | 0.4795 | 0.4864 | 0.4853 | 0.5303
(0.0,0.5) |0.3532 | 0.4258 | 0.4580 | 0.4639 | 0.4665 | 0.5393
(0.5,0.5) |0.7210 | 0.7989 | 0.8262 | 0.8299 | 0.8314 | 0.7766
(1.0,0.5) |0.9964 | 0.9982 | 0.9979 | 0.9982 { 0.9983 | 1.0000

~

3. £ n=100,U; = 0o KU; ~ U(0,5), Al = 0.05,K =50 d) = dy = 2.66 (s85#5L8
oy = = 0.02532) ZF, HEMTRE (4, ) RERZLHIT H . p, FRLH po

(B, ) | Py B, P
(0.0,0.0) [ 00490 { 0.0451 | 0.0533
(0.1,0.0) | 0.0635 | 0.0586 | 0.0639
(0.0,0.1) | 0.0667 | 0.0630 | 0.0657
(0.1,0.1) | 0.0881 | 0.0778 | 0.0700
(0.3,0.0) | 0.2150 | 0.1839 | 0.1885
(
(
(

0.0,0.3) | 0.2185 | 0.1865 | 0.1979
0.3,0.3) | 0.4157 | 0.3647 | 0.3232
0.1,0.3) | 0.2523 | 0.2198 | 0.2114
(0.3,0.1) | 0.2645 | 0.2148 | 0.2008
(0.5,0.0) | 0.5676 | 0.4966 | 0.5075
(0.0,0.5) | 0.5521 | 0.4893 | 0.5106
(0.5,0.5) | 0.8644 | 0.8248 | 0.7501
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AETTRS0BE A T 75 B R 25 R 4R M IR, A7 04089 45— 14 2 Rl 2 vk 1] 64
HETAABEIR, £E—HP, £113)M Andersen, Borgan, Gill 4= Keiding (1993) #{ 1.3.1
LR E BT RAAGIETHBATHAN, G BT H LA T R 65180 R, f2dp b B A A B
By & JL R FAR R O BHSIHILAY, & TS0 R 005 SAVHT R i ed T FAH AT 69T 10, 4
T8 40 F AL A B A 40 Bl A 0F W) 3 R 45404, 484944 P -REOR B FHLEE B RS K
TREVEE, EREEAT S B2 THBE ST g WA T TR LR A A h R g
M A,

ABR IR 7 LTRSS BRI AT RS 1)) Wald i 31§ (Cox)
AR T I E A RO MR T 43S BEEAHBAEARE Hy: 8= 0, &
a8, ARBAZLT, EFHEr AL AT RHEY R EF 5, AR A d ) di g
ATHRRB A SRR S 40F, BRI RARR B Ao(t) = [ Ao(s) ds it
11463, Lt K ANIURM Breslow (1972) #3¥ (£ Hy: 8 = (0,0) MxZLT) |

. rrt 1
Aﬂ(f,)zj;fo mdwj(s).

WUCTRAHES I — R A B R e SR8 m S8 55 FHBIT 2 0K JLBE R 7060 B 642
BFHERRETH 5 S BE 1M, VAL AR T L0905 ME R RIS T A SLB 0N, fik
AFHPRBTTRORRAT, ol L FHOFE, WHLEESF, —£4 205 MAESEH
TARA, £t 14 LaEHLARBRESEM, ILSLRATLCHM (censored at death), 1
@»’tﬁ!]ﬁ%\ﬂ*f’nﬁ T B 5844 X Aﬂ.’if'! ﬁfr‘}@ﬁ_ﬁ:ﬁ;ﬁ%ﬁ%&;{:Ig]égﬁ;}.ﬁﬁig-/\ﬁtzﬁﬁl CE S
AR, (FHH) WAL G 0 M, AU AL 1 40 Flak MG A 5,

HE~ 2R AL AYERT

7 -1 BEIEAERSM
TTY0 25 mmsEdn

b
Zip =5 1 EABGIERAA (AR BRAL) MAERGTHRE2090,

ETHEBERTELE~EUFRT 2, , Wald BERHE2EE 6.24, S0 0LL B 7 it &
ZAR 6.15, £ p 4 (p-value) ¥-1# 0.02, Lt 2 €L ERRT Ho: 0 =0, 88
BYHEBRT Z, , Wald A 43t E 2405 26.28, M4 ok 455 %31 8 2465 1919, £ p 44
$HelAt 0.01, LHRERIIER Hy o §; = 0 9K, #ELT AL EERT Z, Fo Zy , 8]
Wald 4552 S8 22404 28.727, sbey p 6-15% 0.005 , &4ER Hy 2 B = (0,0),

KAVRAAL MR I 677 AR T AT 2 B R, B my = 0.01 = 1 = 0.06,
BERLESE o = 0.05, REFEAMEMBT, AP HLLUERT Zy o, BB ES 779
AMEELRESRR Ho: 0 =0, ARATELSHRAT Zo 4, ARRES 185 £REEE
BBWE Hy: By = 0, RALSRHFLE-THLUP (B ooy = oo =0.02532) 8, AMEBEF
T93REFEAER Hy : B = (0,0),

T BT RS @, AT K = 5 At = 0.1, BBEKRREA o = 005, AKX PiELS
YRAT Zy o, AREE K =2 HEEREEMNE Hy : 5 = 0, ABATELSPERT
Zp M, BBRE K = | WEBREARE Hy : f, = 0, HALSAYTATHEYT (I
@ = oy = 0.02532) 8F, AEEE K = 1 B9EL Hy: B = (0,0), ditbT ot BB FET
2 b AT IR 214G Bl dX B R 694k T AR AR E 69 ik SRR A PR T TS #9805 B SRS D,
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