% o6E fEEteIr—

— M bR ETIL % Excel THBOTFRAT S
—TOEy & ODy ME - B2 ERME—

2017 £ 8 H
B8 1Tt BioStat AFZERT (BR)

B T (GLIM) Of% KD 57-90120%, KEEAM &R, 500
HEWATH 2 AW KEFH RIS L DRI L DT AN ETH S, L, mALEOFHHEE
FUTHEMETH D, #atY 7 MCHEZZRDION KN TH D, TORRLE LTELL ORE
%, HEBRE T T v Ry 7 AL LTHRYY, $EFY 7 ROV LR OMIR A A L
THRHMER DN ETHD. £ T, faRDD2DOIEM KGR OEFE% Excel 12X
DRMET 5 Z LT XD BB OWTHEMAERD, ety 7 FBRHE L TV WA D5
M EOREIZK U CTHRRD A 48R T 5. il T GLIM OB & FE T 58812, H 5 Excel
TEEZITY, HEHEREZER T8, HREZELLEMTE QW DINEMHRT LD
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7.2 FHRITHIE AW R LHE 66
8. 3SEDY I EA FibifRD B 69
8.1 NMENRTA—F LIIRNT A —F B HW Tk 69
8.2 SHMDYV I EA NHIFROFIRD L& 71
9. IMPZk3uyy b -Futy b - #2 B 73
9.1 ¥3tY 7 F JMPIZ X 3 —B{LBET L 73
9.2 JMPIzL 3Ty MNE 74
9.3 JMPIZLBAFubty M 78
9.4 JMP i &k 54 2 ExfEis 80
10. £ &8 84

Sk 86

5l 87

EXCEL, JMP 7 7 A )L —%& 90

11



1. [FLCHIC

2017 45 3 H O HAGHEAEWMSE - £ T [ RILBRETET L% Excel THROIEHT L] &
B C R ETRER TR oT. ZOBD 6 X—I0 0k L BBICHWTE R —RA
&Il 6 HE DO I F—21772 9.

—AL#IEE T L (GLIM, Genralized Linear Model) Dfif% Kb 5 7= 9121, KEHEA(S X
B, & DV, HHATHIE AW KEFRIC L 2R BB L DTN MNETHSH. Lo,
BEEOHFEBBRITEMETH Y, $F Y 7 MCHREE2ZRDION R TH D, TOREL
LTEZL ORETIE, REBREZT 7 v 7Ry 7 2L LTHRY, #itY 7 hofEnds & fER
DR %E ERET D50 L2V B HTH D,

—RIEET VOIS L LTEHELS D GLM ML TN 5 DT, —fR{LRIEET L%
GLM EF92 EXBINR DR, XKBIO7=D12, B/ 2 Fika OLS (Ordinary Least
Square regression) W HILTW 52, OLS 2 —fi%#ZE7 /L (Genelal Linear Model) & %
SWEEW. —RBIEET VL, BURSHT, BT, LOHOT e b B —ikib L7 BiE
THY, F@EORK/ 2 FEF (OLS) LiTHiRs.

At I F 1%, GLIM Off % Kb 5 7o 6O DI ME/ AR FH R O % Excel 12 X 0 Aldi{k4 5
Z IRV RBIECOWTHIREZIRYD, #atY 7 R L TR ili2 O EH EoREIZ
RLUTHIEDORAZIRT S, ZHICLY, GLIM IZRLFEEOEFLIEIC L 2FEET L
DN E AEICRZ D X H12705 2 L 2 W LT 5. Excel ([ZI35/ NROITHIBIE Mo -
TEY, INOEHWTREHET VTV X8 —KOFHFE Y — N RIZEBRT L2 LI1CkY
[FEHHE ) #AeL 7 5.

fE T GLIM OHGGE2 28T 5802, H D Excel TiEZITY, FHHEMEREZERT L&
%, BT ELSEMTE TV DOIDZHRTLH71-DICARTHD. iR, #atY 7
R Txi LW WHE~ OIGH EO# B, #Ety 7 SO % Excel (Y AKFEFIH T
HTEXoTHIATES.

=L LT, Hl R EMRREE TH D 50 X— 2 MESEERE (LDso), HDHWME, 50 /38—
T NENRE (ECso) ZHET D720 D7 m ey MEZFH L LTHRY EiF, GLIM O
ISV Tr Yy MERE~DISHZFIRT . 7y MEOFEFIL, (0, 1) KEOFERT
—ZI TEA RROFA RSB E HTIZD, KSR 50 S—k > bR AEZHHEE L,
ZD I5S%IEHEXHAHEET DB TH 5.



At IF—7TiE, GLIM TERILINFRIFIEICLY LDso ZHEET H 2 & Z2FFI L LT
WY L2, BELRAICT v ey ME, FHRRFROEMED 72 1 A8 B2 & Bl % 566 H 3
DHEDR, L OFEEBTRENTEE. L, HimMRDHNER S CEHEITEE 1R
ELERIBIZRO R B THY, FixDISHH D WIXIREEZRA D Z L IXEBFHIT L > THE
ThoTz.

HH SR (2008) & T—fRAL#IZET VAM] 13, GLIM OHEGHIZOWVTREMZ LR 2 &
D, BHEDOISHERRLT-DIIE, BHDOWRETH L. FRERN D, MEERMSEFEIFIZL
DERAIEIZOWTIE, AT Y VEROEFIPA RSN TWDHET T, ey MEIZET 54
RINTEV. F 2T, GLIM OFEGEHIZHI - T, Excel # AW KEEAfT & HFEEZ 7 7 By ME
OREFHE OB A MR L, FHEOIEHEICOWTHIRT 5.

VUEA N E L CRBIEBRNMAICEZ, B Y AT 4 v 7 o0fikHnicn Yy Mk
ETAHAEDOERSERUSHERE TS, TYrey MEBEOaY Yy METOYV I EA R
AT TH Y, EARICELZ I ISICHT 52 71 it & U TRBER/ RIS
i (2 BEoaEE) BNEE LUVEEZE > TWADT, GLIM O & 575 0 H%EE & LT
T 5.

A B Z [EIRIC K D ERAEE, MEET LV E2 Y v 7 BORATREILTE 235512
REINTEHETHY, HaT =22 ETHHEY 0L 5%FHET VI3 L Cid#A T 72
W ERITAER—R L Lir=a— b s TV AR I AR LIEL, GLIM OXle 59%
BRIRTEHET VCK L CTHEA TE 20T, KEEATEEUFIC K DEcALE & kP LT Excel
TOREFHFEICL Y T 5.

WMEtY 7 b IMP ZWTC, At I —THY L7z Excel TOFEREREINE LWLONDOR
EL N THE Y 7 o X+ 5. ek, ¥ty 7 vollha 7Ty 7Ry 7
AL LTTIERL, BEMICENZ T AXFromn EEfE-> T 5.

BOEORERE Y 7 MaIE, TEEITHEFHET 57200 2 ORIy =& W O < HRE % £
STW5D. BHERIBEE ORI EM Z L3RI LT, TT7A -~ T AEIA
TLHIENRLIELITEES. 20L&, HOMO TR NIC X 2 8EF 5 & a7 b
THE LIRS RO B R L 25 ld 5 2 L2k D, Excel D — MIAN LR
DIEL SHFEETE 5.



2. REEAFZEIRIZESTOEY M&

Finney (1971) 12 X W KEEAfHEAIRE A W71 vy MEIZE D LDsy DHETEEN RSN,
PR (1977, 2017), EFSHREE (1987) THEFES L, —RIVRGIEL L TERL T, &
DIFEE, BEAEFSE AW R GET, BEAB IO probit i% KE Z & ITHIEL,
BCHEE SN HEEM L OZEPERIIC 0 & 2o e AR LI & 272 HETH 5.

21 BRERLEVRRIZBFSAINFI—V F—X

274 K1 &2ITRTEIIE, HDERMIEENOHERD DT, WIFEHER THHED
N TW% Basic S CIERL SN T R T L7477 ) —%2HLTWD L o7, HEAED
OIS 256 D LDy DHEEITIX, i 2 BEXREIELN W EFbTHET. ED L9 IE
HLEDXWOTTN? ) EO-EMNLBRERLVE Vi EOEBRE THEDNIRD - F
~—7 R—=XOERITHIE LTz & bz,

AT74 K1 ATA4 K2
O yhERLIZEBLD,, JOEvk-0 vk - 2B XK
¢ —EQRBRGEDRRT—SH5TAEY LD, DIEER D EIZ, AR (1977),
FE#EE>T50% ML ELD; E95%IEFE ‘gﬁg&fﬁ%g&ﬁﬁ%, p335 lf’_s(é#‘l.'()l,\
Bﬁg*@ﬁrf?lﬁﬁiﬂﬁgﬁﬁ“ % Fiellerd &AL THELTLET.
SHSEROREEIERT e OUYRERERN-BAITLHETEDES
ODV;;%%@*%%@ﬁﬁﬁ?fﬁMT% [SLEVLDTE. ESLELELNDTLESH ?
B N
2EXHE R (R/ME I2&k% LD
CEARNDREMIUSHEDLD DHE ’ﬁméﬁﬁaggz%%ggéazrﬁﬁ
=&, B2ERMEB/AVDEEDATL S Ain D
FT. EOKSICHELELLVDTT M ?
2017.3.16 MR 1 2017.3.16 WATTR 2

#Et> 7 b SAS A3 1980 AFARICHEML S AU72 IR & PROBIT 7' 1 & ¥ ¥ MRS LTV T,
50 N—t L NEFEEOHETED IR 5, 10 73—t v FEFEEOHEE S AIRETH © FEBIITIT,
R R DORECTH - 72, IETIE, et 7 B IMP &, T OWHEEIZOWTHIG LT
W5, 728, IMPICKDMHEEICOWTIE, 9 mTrEL<IRT

A IR Et R 2 < DA o2 IF A5 K912, AT 4 K 3 1233 X912 SAS/
PROBIT Z iz IXTE 2 L DOEIZIIEBET IS 250 holz. BRINHEATE D LI



fkZ WEB THZE L TH Y 7ZHT, KAYICN->TLE-T-.

AT7A4 RA4IZRT I, v¥y NEOEAETHI
FEATWD RV RAT 4 v 7 AFOBHEE 2 FIV CRIRIZHIC TE 5723,
M2 EXHEIZOWTIE, EH LD I0DiEs 9 h.
A D DTEA 9 D

—HNTRRTTE D Z LIRS L T
o iz.

AZ7A4 K3

X7z, 5

2T4 K4

STH»>7T=

[—fBLiEEETILAM]

+SAS/PROBIT2fEX & TEHEMNTES
DD, FHoTULAELESS.

o O YNEBRDIGETHNIE, IMPORY
ATy EROFHEEEZRANTEHEIXT
&5, JOEYIEREH2EXN BT #RIC
D\TIE, ESLFBRNDFEASD.

+H5ER(2008) T —#R1LRFEET LA
TlE, EDQXSLHANRBHZIDEA5H.

2017316 Wik 3

P REEAMEARICEZIZAENTEIC
ENWTHS. AIRIFR7ZVVEAIRDIEST:
T, 7OEyk-O vk -H2EXN H D5
RIFELN.

* REBEIZELTOEA DT WDETER,
TiE z D ERXNRSATNSDT, =
hEERIERENMIYEST.

2017.3.16 KAFTE 4

L, IMP OV A= g U b R—
Zuby hMEE
HHHFR (2008) TiE, Dk H7%e
Tabty ME vYy ME 2 BEEIED —RIGRIEET L TR
SOFEGEEZB LT 2 Z LIRS TR

22 —ERBEETIVICESTOEY &

— i bIEEST L (GLIM) Tl
7= & &L, EALEREFR

 WIEHEE B =g, VB E g(u)=x"f=n & L

B=(X"WX)"'X"Wz
DW &z Z BRI SETRBEHE L, (1150 DULHREAENT- S5 CRIEA Y
Y. BRI, B HER(2008) D (4.23) KB L N@.24) KLV, BEAhw, B8 OHIE

probit {8 z, 1%
1 (éu an,
Wy = Var(Y)(an m+(, #’)(6/1,)

ThY, TNHLEBREFL, WRTHETKET LTI A—FOHELITH. B
Ry AT 5 AERSEMRICY v 7 Bk L L CTEEER SR O BRSO (1)1 5 &0
Z 12 probit lEPMEMNZHW BTV D, HRHRE (1987) OFE S EOT —X (£ 5-2) Z HW
THIRT 5. BHRIICIE T v By MEOFREOHIRIZIE, FHEIBEREEZ ERITTTZDICR




72 ME W EANMEDN TE . BIROBEENZRFEFRE L 72> T\ % Excel T
FEVTRFET 50, EMETHVITHEIR TA~— MIxE Lz, 2T, — T
TV (GLM) TERIL SN TV BITHIREE A FAVTHIOREIC X DRz e —fEitHE+ 5 =
Ll ZHICKY, REEAFEEIFIZE ST rE Y MEDFHEEZ—K D Excel > — k
FICEET 2N TE, FMERHEZHIFTLZLNTES.

ZITIE, HEBREy L, HEEME 4 & LR, HBEy L, HEEE po=y /n,
ETHRELLDHY, MGk T2 &, —KBLIEET L (GLIM) TOERERN R KFLIEE D
BpD5E50H0, BIET DI EICHMAERFWTZUV.

AL (1987) T/RENTWD [ a ey NMEIZKD LD DHEE ] 121E, KEFREOBERE
DIBERINTRENTNAHDT, ZHNEBEIC GLIM OHEHICHE > T Excel OFTHIEHE THIER
THZ LT

AT A R SITRT L) ICEHE RS : p226-32 OFITT m By MBI X D NKIE R & EF
%Z Excel THEAITL, RFEEICOWTHMAED D Z LIC Lz, XHRICIE, # 2.1 (IR 4E

BIDNREINTEY, EASZEFIZONVTHEEFIEN TEIZRH TS,

AT7A4KS

Excel [Z&kAHREEAfT=EIF

* ERINIRE (1987), EHE-EIT—FDH
ST : 226-32, [CREhTLWAHITTFAO
EvrZEBRICEARBEEAFTZEIFEZE
Excel [ZE{TLTH&KD.

e BN S Excel [TIZEAFZ=MIGDEY
BHLTLDT, ITHIBEEEFESLHEL.

s FBAWIXITHIOHRABAERLZDT, I
LDT, fMERIMILwEL, XDHIZ EIzwE
HTTXW=(X*w)T ELTEHELES.

2017.3.16 HiRITHE 5




# 2.1 LDsy Z 3R D5t F (FA)

piea BB mgkg BEORE S U FECHEER Tmrbey b
i (/A b 1.35) ni Vi Di probit

1 101 10 0 0.000 —00

2 136 10 2 0.200 4.1584

3 183 10 5 0.500 5.0000

4 247 10 8 0.800 5.8416

5 333 10 9 0.900 6.2816

6 450 10 10 1.000 00

FERERIL, Ak 135 TRESNZEG BT 248 10 IEHOEB O TH Y,
FECOHBEN RIS TS, AR L CHERO ARG HRIY, 7 E1 Rl
Wi/ D T EBRERICE BTV D, 21 TR T LT T EA NlligRk &%, (KW A
BECOHBEN 0 N—tr EPDESCHIC LA L, 5HENOREILH LR, H5HH
BENORBITELNITRD 100 /X—& & MR 2 K 9 e GO RO PR T S il
e BT TV D,

1.0

0.8

0.6

0.4

0.2

0.0

1.8 2.0 2.2 2.4 2.6 2.8
A= x

X 2.1 74 Ko H I

23 7REwvw k&

MELUSERR Y 7F A Flifik & 22 5% L LT, BEESRSMAERICHNONT
. MEFET NV ELTEZALRLIE, HBIRB S0\ —k > e HEBELFHEE L, 1F
WlRAEZ HEBSOIRN RO LMETH D, v 7EA Nl ZEED TIETH D5 Z LT,
FHARFEOZ LWRRICIN#ETH 7. 22T, HOMEX T HHBEp, =y, /n 12D



WTEBERS O Ml S—ty bm @7 (p,) I25E2MATT rEy NE#H]
probit, =z, =@ (p,)+5
L, TOEBNE z (CKEEAMEEIFIZE > TR 2.2 ITRT X ICERED TIH 5.

Iy FERE, HEERERN 0% B L 100% DAL, v A T AERKEB LT T A8
[RREZ2D, ZOFEETEHERDITTHHNDL ZENTERV. 2ODIZ, filHnlc 1 %
Mz, Bty 12 0.5 2z T

»,+0.5
n,+1

pi* =

DEIICHBAREZFE BTy b)) LTFrEy h2RETELLIICLT, EAMN
ZEFZAT O RIS b BT 5. 72720, HEBLEREN %D, n=10 & Lz & &
BLERIT 4.5%, 100%DF 51T 95.9% & 72 0, BREOMEE NS RDNA T ANET H. K 2.1
T%ﬁﬁﬁﬁ%&ﬂ%%&&éﬁaﬁ,mﬁ$@ﬁ%%?5ik%ﬁﬁéﬁ,%ﬁﬁﬁ®ﬁ
HEEICHIME & L THW D RMIZ VW o TEIET 5.

Tr ey MEL, MR x5 R ER
z, = By + Bx
ZHTIOD. HTIEDDLNIZERND,
7, =®D(z,-5) =D, + Bx. - 5)
(2 Ko TR OHEEME 7 35 505 BRI OV p & KR HER 72 o 2 FV T

_@U%+A%—5):@(%_”—5j=@(-ﬁ—5+l%j

o O O

DEITRTENTESL. BIFK z,=4,+Fx OUIFIXL =—p/oc-5, HXITIp =1/c
THY, ZOBRND u=—(B,-5)/p ELIEHERFEZE o=1/p0NEHTZXS.

# 2.1 @ Excel > — F LD probit 1%, HERZBBEERSMO TRIMERE LT & D/R—
TUhR x 25 EMATZLDOTHS. HBR p, =0.200 (X925 probit 13 4.15684 TH Y,
Z i, Excel ®EI#K

probit=®~'(p,)+5=Norminv (0.200, 0, 1)+5=4.1584
TRAEINZLOTHD. p =00 OHFEIT,

probit =@~ (p,)+5=Norminv (0.000, 0, 1)+5=-
E7RY, p=1.0 OBFABKIIRI ENTERY., Frby MEWTE S i=2,..,5 D47KRA
¥ b EHAWTHOF TEUREMRZ SN 2O K 2.2 THD.



R, Tavty NEHT DA ZhuE, V7 EA FEiRRO BB ER S E R
AL 75700 EE L TERINTELDT, 5 2MAT-01%, BHEN~A FRITRD
WIS WWEHZTT A0 E FOTRTHS.

probit
%]

2
1.8 2.0 2.2 2.4 2.6 2.8

PRI

X 2.2 Fr bty MEICHT DEBROH TIED

VI EA FHBROBIEALIC ES T, WRRMENEAET D, @E ORYRIITIE, X O
N CIEIFEAROHEEEIZK L TY 1TENETH D & OMBORENFET S, K 22 #H5
NE Y ESBENRR Y Lo TS Ll sid. L, RWEFOMBIE 7z I LT, 2
HOADENE, Var(r)=z(-z)/n 72DT 7=0.5 TRAKLRVESHTIER. 7rE
v NEBLLIZGA1CIE, W2 r=05 THRMIZRY, E0WERET DI EIETERONOT,
RO E B LT HEIFOPI AL L 225, 728, b ORBEIZOWTIE, 4 2.6 81 4

TR

24 Excle &b REEAFTERIFICESTOEY k&

Excel D — h ECOHREBREZ 72/ T7 UV SENIORT Z LIINE o T, HETIE
EHBRENRT Z LIS 5. £ 2.2 ICHEESE L7 probit 184 V7= BIR 8 OHEE
EORREICH &, AAMEEUROHE Y — F2RT. 20—k EoRLE FIED »
5 FNE10) OFFIAICFHHEOBEZ =T



FIE 1) HI= p, N

0% & 100% DHE

R\ T m By hEHE

Excel ® Intercept 3B X Slope BAE A W TlRIFIREL

,BO Intecept (x; DHiH,

z*DEPH) = - 7.621

2 EXEE X 0D,

B =Slope (x1 D, z* D) =5.559
RO D.
#* 2.2 Excel iIZX D7 vy MEOHHIEIZXT 2 EAN X [EF
. REC HEL ijﬁ probit mlF  HER HIE s 10)
ROT g gy P I Wl MR probit T i
i dose x, Xy y n P z* 3) M gz 5w 9) @ 0,
1 1011 2004 0 10 0.000]| - 3522 0.070| 3.001] 2.762 3.253  0.270
2 136 1 2134 2 10 0.200| 4.158 4241 0.224| 4.161| 5.146  4.081  0.160
31831 2262 5 10 0.500| 5.000 4957 0.483| 5.000| 6.362 4.907  0.050
4 2471 2393 8 10 0.800| 5.842 5.681 0.752] 5.833| 5367 5.743  -0.061
53331 2522 9 10 0.900| 6.282 6.403  0.920| 6.271| 3.011 6.574 -0.172
6 450 1 2.653| 10 10 1.000| - 7.130  0.983| 7.531| 1.045 7.413 -0.283
X 1) Intercept()=| -7.621| B=| -7.621 8) HHT B, = -9.598 2.1E—01|
FAYP A ATH] Slope()=|  5.559| B ~=| 5.559 BA= 6411 EHFn
1) [ER RS DI 2) AR5 B A xXTwx)'x"w;
6) | 23.69 54.12| 6) [ 7363 -3.205| 7) [119.58
54.12  124.34 3205 1.403 277.70
x"wx xTwx)! X"y
FIE 2) HEES NI B, =-7.621, & B =555 % v — LT [4R¥ - A MRS 2l
DIHERED 1T 5.
FIE 3) B0 £ SRz R B HEE (|

NEHE STV

ELTC—FELCEE

" =-7.621x,, +5.559x,, =3.522

7" ==7.621x,, +5.559x, , =7.130

(2 Excel DITHIOFED I Mmult & HW T

O = Xg=Mmult (X OFPH, pOHH)

THZLENTED.
1 2.004 7621 | =] 3522
1 2134 5.559 4.241
1 2262 B 4.957
1 2393 5.681
1 2522 6.403
1 2653 7.130
X n



"X, probit DHEEE 72D T, =Normdist (5" -5,0,1, true) (ZX> THIRIZ
R
M, =@, -5 =Normdist (3.522-5,0,1, true)=0.070

My =D(n,—5) =Normdist (7.130-5,0,1, true)=0.983

AT7A4 K6

JOEYNE#TOMIEEz EEHW

Zae sy NE R
V7% g(u) =07\ (u)+5=x"p=n,

‘ on, LOi=s)
*m‘IE}[ﬁ 7 ! 1 : i —_
[EL Z, + (,V [a i } n. + ¢( - 5)
ﬁ%t Wy w, = 1 [alui Jz — 7, [¢(Uz - 5)]2
VaI‘(K) ani H, (l_ﬂz’)
2017.3.16 HHR{THE 6

A4 ROy [ZHBHEROT, AT CHAROEAMELZKD 72012 p, & L.
T THWESSITOWTIE, F2.6H Mg TR

FE4) AT A R 6137 K 9 ITHIIE probit fifi z, Z IR L - THET 5.

4=wn+££¥152 =3.522+(0.000-0.070) /Normdist (3.522-5,0,1, false)
¢(771 _5)
~3.001
zézn6+££ﬁ:f@2 —7.130+(1.000-0983) /Normdist (7.130-5,0,1, false)
¢(776 - 5)
~7.531

FNES) AT A F6IRTLIICELw, 2R THEAET .

[, -5

L= =10* (Normdist (3.522-5,0,1, false))”2/(0.070*(1-0.070))
/41(1_/“1)

=2.762

10



AU

A =10* (Normdist (7.130-5,0,1,false))”2/(0.983*(1-0.983))
:u(,(l_,u(,)

=1.531

FE 6) EAMEEUREE f=(XWX)' X Wz ZHETHOOERIITIIW ThH DR,
KABEFRLUIMNT 0 TH Y AEFREZ T Fbw & LT Excel TITAIE XY MLODE:
R,
X*w= (X O * g OHiPH)

L L Transpose BAELT

(X *w) =Transpse (X *w OFilH)
AEET D &

XTW = (X *w)

CRMEIZ D Z L BIER L, BHE Y — ORI E XK 5.

1THIW L LTo3E

11 1 1 1 1 276 0 0 0 0 0|=]276 515 636 537 3.01 1.05
2.00 2.13 2.26 239 2.52 2.65 0515 0 0 0 0 554 10.98 14.39 12.84 7.60 2.77
xT 0 0 6.36 0 0 0 XT'w
0 0 0537 0 0
0 0 0 0 301 0
0 0 0 0 0 105
4
R7 hlw & LTORE
1 200 | *| 276 =] 276 554 276 515 636 537 301 1.05
1 2.13 5.15 5.15 10.98 554 1098 1439 1284 7.60 2.77
1 2.26 6.36 6.36 14.39 X*w)’
1 2.39 5.37 537 12.84
1 2.52 3.01 3.01  7.60)
1 2.65 1.05 1.05  2.77
X w X*w

I HICHEMITINZ XTWX =(X *w)' X Til® L, Minverse BIE T3ty #dT41
(X"WX)'=Minverse ( X'WX O#ilH) Z5H T 5.
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276 515 636 537 301 1.05| [ 1 200 | =| 23.69 5412 7363 -3.205
554 1098 1439 1284 760 2771 | 1 213 54.12 124.34 -3.205  1.403
(X*w)" 1 226 xX"wx (x"wx)"!
1 239
1 252
1 2.65
X
FIE7) R X Wz =(X*w) z ZEtHET 5.
276 515 636 537 3.01 1.05 3.00 | ={119.58
554 1098 1439 12.84 7.60 2.77| | 4.16 277.70
X w=x*w)" 500 | xTws
5.83
6.27
7.53

A 8) FA bt X FIRHRE A ATHIORE = =[ (X WX)" [[XWz] TRFIL, 20k [E

Bl LTlalRtRE[-9.598,6.411] & LTROHA TN S.

X 1) Intercept()=| -7.621| g ,=| -7.621 8) BB By = -9.598
FHAATF Slope()=|  5.559| "= 5.559 pr=l 6411
1) FEURARE AIME 2) £R%K - b At x"wx)"'x"wz
6) | 23.69 54.12| 6) | 7.363 -3.205| 7) | 119.58
54,12 124.34 -3.205  1.403 277.70
x"wx x"wx)™! x"wz

FIF9) [HAT] fr= & MV THEM D & 7 = xp THIL, & 5IHENM," £ O
n " —n® EHELIERIN RSN TN S,

ZZETHLIIAINMTHD.

3.522 1 2.00
4.241 1 213
4.957 1 226
5.681 1 239
6.403 1 252
7.130 I 265
) I%

9.598| = |3.253 0.270
6.411 4.081 0.160
EHp 4.907 0.050
5.743 -0.061
6.574 -0.172
7.413 -0.283

”(2> ”(1)_” @)

12
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AT7A KT

Excel [CXHREEHFHSEIFE

*E HE ., HEL probit El HEEE AlE W 10)
Et A [ e I==3 : [==4
AR dose 3 ™ s g ewin Rl pobh | 7 M %
i dose '_Xo roon y 2% 3) }7(1)-. U 4) z 5w 9) 7](2) }7(1)_”(2)
1101 i1 0 10 0.000] - 1 352210070} 3.001 2.762”'3.2531 0.270
2 1361 210 0.200]|4.158 I 4241 1 0224] 4161 5.146|:4.081= 0.160
3 a3 510 0.500 || 5.000 I 4.957 | 0483 5.000 6.362=|4.907: 0.050
4 24711 8 10 0.800 ] 5.842 1 5681 10.752) 5833 53671157431 -0.061
5 3331 9 10 0.900 | 6.282 | 64031 0.920) 6.271 3.011I:6.574= 0.172
6 45 [LL 10 10 1.000] - Lziol 0083 _7530] Loastiza3l 0283
I g~ - I H e 3y
_X_ 1) Intercept()=| -7.621] Yo~ -7.621] | I8) HT57 fo | -9.59§ 21E o1
FYAATH Slope()=| 5.559 18" 5559} : A=l 6411 SEHFn
R REOBIE  2) %ﬁé‘% T TR X
6) | 23.69 k2l 7363 -3.2 58
54.12 124.34 3205 1.403 277.70
X"wx (xTwx)! X"wr

wrsie mmne  3x1. EHEZRLG T, EHANASA—2OFFITE 7
BYRT. 5YMVILBE THRTITBT—BTS.

ATA RO L, AP TIIREOESMEEZR L7y, &L, £z, yidp &T5.

FE 100) 3270 -2 20 L IEAAELNT, EHMb ATV EHWSNEOT, [EH] f~
o — LT REC B MDA ZEY S 5. ZnB 29 A 2 LAT, &
Fan [HH] ™ =[-10.04L 6603 2373 55,

r=| -9.598 8) i £, =| -10.041| 1.1E-02
sy g sl |P0 Rl
A= 6.411 BN=| 6.603| N HFn

FIE 10b) FIE 10a) & FFEOLIRZITVN3 A 7 /VE T [HH] ™ =[-10.069, 6.615] 2315 5

na.
~=1-10.041 8 pe "={-10.069| 4.2E-05
394 2 LA Bo ) BHT B
s 6.603 gr= 6615 T

FIE 10c) R4 A4 27 VB ETHE, #=np —n@ BRI 3 HRIZT T 0T, F
FRNE53x10% &7 5.

13



B¢"=|-10.069 8) T B, =| -10.070| 5.3E-08
Bi=| 6.615 B~ =__6.615| FJiFn

4% 147 /)VH

FIE 10d) BRI/ NESSLL T 3HICRAR DD T, SY A 7 IVHZITWD, RN/ INEGELLT 3 M1
FT—HL, FEHML82x10" 725D THIR L A& T4 5.

#* 2.3 [E 5 EIHOELAFE EYFIC L > TE OV HEEE

1) Intercept()=| -7.621| So*= -10.070 &E%mEammo&EJH
Slope()=| 5.559| pi~<| 6.615 pir=l 6.615 FEHFN
ERAREL PIME 2) (R %k - AT (XTwx)'xTwz
6) | 20.64 47.13] 6) | 10.320 -4.498 7 | 103.94
47.13 108.13 -4.498  1.970 240.72
XTwx (x"wx)*! X"wz

25 50/8—t 2 FHBREDHTE

EERTHD 720D, 50 85—t FOBNKTCTHIHETH D, ZOMELEEHET
LEBRZATO Z LIIREEZR 0T, MEMICE OO EITH LT TEZ ERIZKRD, v
7EA FHIBRET 50%& 25 HBEHET 5. KALETEHLNZOL, probit EICKd 50|
JRARER DT, FELA 50%HBLY B probit fEIX, 7, =@ '(0.5)+5=5TH Y, 5,=5=4+px,
DRGNS, x,=(G-£,)/5 THETES. £ 23 OREUFERE,HH 2.3 1257 T X 912 50%
KB RIT,

5-B, _5-(-1.621) _

B 5.559

X4 LDs, = 2.278,

LD,, =10>*"* =189.7
ELTHEESND.

LDy, DL 95%EHEIKFIE, #itdih 751 Tidre <, M7 Th 50T, RETCaR It
1D 5% ER XA & 135872 5. [EUREMROMEST 7O 95%EIX B OHEE T IEIL, TFik
W 72 b D J71E, BUF/NT A —Z DOHIZOW T OIEMEZRF X 2 EHR D 5 75
15 (5 5.6 i), [FURIERRO I5S%EHIXHE O WHEE T 271k (B 5.5 8) Rdbv, 2T,
VR 72 512 78T

14



1.8 20 22 24 26 2.8
A ExX

2.3 LD,, DHEE

%4k LDy 1%, LDy, =(5-4,)/ B TELTHETE D2, HfkVar(LDy) ZRMTH Y,
Var(f,) & Var(f) 7 H3ERE (FA21E) \HEET 5. LDy =(G5-4)/f \22WTH L BT
R+ % L
LD, _5[(5—,50)/,51J 1

d, === - =—0.151
oh, o, 5
| (5-p)/ p iy
b0 ACPIB] 5h)_ s,
oh o, 5

NESND. ZNHEHERZ Fbd & L= L X2 LD, 580%, ey 8dTs (X wX) " %
e 2 g,

[-0.151 -0.344 | [10.320 -4.498] | -0.151| = [ 0.0011 |
d’ 4498 1.970| | -0.344

(xTwx) ™! d

Var(LDy))=d" (X"WX)'d =0.0011

=Mmult ( Mmult (Transpose (d OFiH) , (X' WX)" OFPH) , d DFPH)

ELTRESND. ZORMETIZLT, £ 24 [TRT & 512 LDy, DIl 95%(EHEIX [ 23
L95% : 195%=2.278-1.96\Var(LD,,) =2.278-1.96x0.0333=2.213
U95% : L95%=2.278+1.96\/Var(LD,,) =2.278 —1.96x0.0333 =2.343

ThHv, TOHET (1633, 2205 L LTHHETES.

15



# 2.4 LDy 1 JONTEL 95%(E X [H]

G- HB AR d daT(XTwx)d %I dose
®HLD 50:| 2.278' do=-1/1"= -0.151] Var=| 0.0011] L95%=| 2.213 163.3
LDsy= 189.7 -(S_ﬁOA B 1/\2= -0.344 SE=| 0.0333] U95%=| 2.343 220.5

274 K8

L Dy Dt &35 18195% {5 FR P

1) Intercept()=| -7.621|| fo"=| -10.070 8) HHT Bo ={-10.070 8.2E-11|
Slope()=| 5.559|| p1*<| 6.615 s 6.615| FJn
[FRARER WIHIME ) AR%Kk - BEAT (XTwx)"'x"wr

1
6) | 2064 47.13 | 10320 -4.498]! 7) | 103.94
47.13 108.13 | -4.498 1.970]! 240.72
xXTwx / (XTwx)" N, XTw;
\
\
SpOp S R d aT (X wX)d 5% dose

HHLDsof| 2278 do=-1Br=| -0.151F Var<| 0.0011FL95%F 2213 1633
IDs= 189.7 k5.8, yp P -0.344f  sEA| 0.0333fUosu 2343 2205

£2. SEESEITH(XTWX)1ZAWN=TILE
wirae wEGE SR CHELSENSIS%EERBEEHET . 8

26 VYU EA FHED 95%/A\—t > MEFERS

R 2 L2 a12lE, £ OREE KR 2BRICEYRERRD 95%EHEXHE b &b TR
TIEBRZN. EIAB, YIEA FHBROEBEKXHZ R AT L8E Y 7 Mdd e,
SAS/PROBIT T, 24 \RTEIICHATEL L DBIRDB®HSH. LinL, 7T 74
DB FEEL TS IMP (Verl3) TiE, FRAEHITITRW, FHIFE 95% X H 2
IMP 57— 7 VI I TE 50T, EhREbE 7oy Mo TERT 2 Z LIZARETH 5.

%< DIEREEY 7 BT, NI A=ZIZET 0B BATYI NI Sh DD T, Tha v
T Excel TU7EA Nl £ D 95%EFXHZH < Z LITEE L <13, 71 il
D IS%EHEXMIE, Yuty NEBLTE 4 IZOVWTONBEHET D, Var(h) i3,

Var(n,) = Var(,BAOxOJ + ,élxu)

16



Predicted Probabilities for Response
With 95% Confidence Limits

1.0 o

0.8

0.6

Probability
(o]

0.4
0.2

0.0

Dose

2.4 SAS/PROBIT (2 & % 95%(EHX[H D F B (SAS 9.3 D User’s Guide)

THY, H=Lx, + B, 1E ST A—FTET BB OT, YR B ONEVar(f), HE
B D5 ar(B), s DS Cov(B, B) 75,
Var(n,) =Var( ﬂAOxOJ. + ,l@lxu) =Var( ,30 )xoq 1.2 +2Cov( ,30 , ,3, )xo,ixl,i + Var( ,3, )xl’i2

CLTHETAZ LN TE S, LZAT, SHIsSEITING,
Var(f,)  Cov(B,,5,)| [10.320 -4.498

CoviBp)  Var(R) }:[—4.498 1.970}

LTSRN TWADT, fFHI0EETHE LY. 22T, x,=1 &LT, B L

x, = (xy,,%,) (B L THOBMILGHATI ZRATE 2 BT O ERHETH S,

(XTWX)" =

Var(n,) = x,(X"WX)"'x," =0.202

Var(n1)=| 1 2.004| 10.320  -4.498 1 =| O.202|
X

-4.498  1.970 2.004
(xXTwx) ! x.’

7u ey NEHAE A KT D IEAR D 95%EHE X I,
L95%(7,) =, —1.96 Var(h,) ,  L95%(%,) =3.189 —1.96+/0.202 = 2.307
U95%(#,) =1, +1.96 Var(h,),  U95%(7,)=3.189+1.961/0.202 =4.070

LLTHESRS. 07 b x =(Lx,) COVWTHERL, ZOEEER 25 (7T

17



5 || e foﬁ e Y OSIEAEIRY
z* 4) z 9) n@ Var@m) 195% U95%
- 2.736| 3.189  0.202 2307 4.070
4.158 || 4165 4.043  0.093 3.446 4.641
5.000|| 5.000| 4.806  0.049 4461 5332

L Bt

O B N W A O o N ®© ©

. OHEESE 5842 5.839| 5758  0.072 5232 6283
.’ 62821 6.182| 6.616 0161 5830 7.402
i 7838| 7481 0317 6377 8.585

B 2.5 7mEy MEHEIKT D AR O RS X BIUFERR L 95%(F HEH X H

AZ7A4 K9

95%1E #8 X [

o JOEYRERICH T B EIF/ AT A—2HHE
ETE-OT, AREROEEED S FHE
TIVAETRKED, 5% EFERMEETELS
57 LIZHL.

Var(m):| 1 xl,,-l 10.320  -4.498 1

-4.498 1.970 X1,
xTwx)™ x,"

s JOEYNEMDBEEMT, T EANERIR
2% 9 %95%E R EtHa<.

2017.3.16 EEHETTHE 9

Trty MEH (ERSMDONS—1 2 FR) ISHT D 95%FEKEZ W T, 95%(F X
RO TIRE & LIRMEZ 7w ey M (BEEMSM) LT, HARIHTLV7EA R

Hh#R & D 95S% (S IX R DO FHAE X,
i =Normdist (3.189-5,0,1,true)= 0.012

L95%( ) =Normdist (2.307-5,0,1,true)= 0.004
U95%( /) =Normdist (3.189-5,0,1,true)= 0.176
ELTRDD. ORI OWTEHE LIEREK 2.6 (277

A R 2 EBRFERICH XD HEAIT, ERERICH L THESNTEZYZEA R

18



AR A X 2.6 I RTHOIT, {HiE, TO IS%EEXEZRT Z EA, FEBREEROEY) 72 B
L.

0 e - aran
’ e M ME IR osamic
v p*  ut  195% U95%

I 0.000 |  0.012 0.035 0.004 0.176
/ oI 0.200| 0202 0.169 0.060 0.360

0.4 s
OHEfEE 0.500|  0.500 0459 0.295 0.630
0.800| 0799 0776 0.592  0.900
0.900| 0.881 0947 0.797 0.992

820 22 24 26 28 1.000 0.998 0.993 0.916 1.000

0.2

2.6 HBLRITHT 22 7 EA Fillif & 95%15 HHIX[H]

274 K10

VU EAREER vs TOE YRR

18

o [FEAISNTI-FETZE. O (ITOEYFEHRDIFIEE. 0%E
100%[FFOE YR EBRMRTELLND T 0 NR/TREINLL. o
E OO TFMNZRELTLNBIENRR VSN S.

2017.3.16 WHR{TH#E 1 0

% O— AT T M D8R 7 O, BUR/ST A —F OHEE L SE OFH
MNERDRERTHY, FHEOHERBEICO W, ek EbEbThsn. £/2, 7uby
MEDFEROMFUCEE LT, BURREOMFINERITH D b O OERKEROMERO 412134
SHRITALT= 720,

WEtY 7 hOHINTIBEOTITIIB HAUE, ZDF7FI% Excel IZa ' — L TEBRT —X
DIFIRD % OFF RO T & T D 95%IFIIKE /2 & OHES BIEC TE 5. #7HY 7 bivb
H S I ATHNIOIE IOV TR, 55 9 FETRT.

19



2.7 &

1) BBz OAES LU TaE Y FE#R LTy DS

H23HT, TRy MERLIZGEOSBIZOWT, RO K I
JRWEIFH O HBLER 7 (2% LT, 2 HAOMDaEIL, Var(z)=z(l-z)/n 78DT
=05 TRRERVESBHTIE ARV, ey B LAESAITIE, W 7=05
THAMNZ2 Y, SN ERET D2 LI TERVDOT, SBOWKEERLE T S0

SR ISLE L 72
EEIZEHR L TAHIUE, n=10 L Lz & XIZ,
7,=0.01 Var(z,)=0.01x(1-0.01)/10 = 0.00099
7, =0.1 Var(z,)=0.1x(1-0.1)/10 = 0.009
7, =0.5 Var(r,)=0.5x(1-0.5)/10=0.025

DEITHLMNIERD., Tubey NEBIE, ERSMAON—E2 bRz 5 2272 b D7
DT,

7, =0.01 1, =Normsinv (0.01)+5=2.6737
7, =0.1 1,=Normsinv (0.10)+5=4.7184
7w, =0.5 17,=Normsinv (0.50)+5=5.0000

DEIICFHETE 2.

MBLE 7 ON58IL, Var(zr,)=r,(1~-x,)/n, T, 7BEy NEHIL, n=0"(r)+5 Th
0, TO5K Var(n) EROEV. BRAMOARND Var(n) 13, B [07(1)+5] %
z, TSI L, EhE Var(z,) OWMINGEITTRDLZENTES.

Var(n,) = [—6@6;@[. ) } Var(z,) {—aqj@;[(”‘ )}

LD BRSO — L bR @ () OWIE, ERGAOSABEE o®@,) My LY
B 28 IR T L O ICHERE R d(n,) &722BMR0D, TOWHERD.
o0 () 1

N N S I

Var(ni):[M} Var(r,) :{¢(77-1—5)} m(1-7,)

or n,

i i

LB,

27 WZn =10 LEEL, 7, 2B ST HEEDVar(n,) & Var(n,) =3, Var(z) 1%, 7,=0,
7, =1TO0 &Y, 7,=05THERKIZRD. )5, Var(n)iE, 0.1~0.9 OFPHATT 7 v b THHK
MR D LITENIINRWA, 0 7213 1 IS <ICHONAMIZ EF-T 20T, JRfiR 7, 2k L

20



T, FoHMEEET 2 Z &ITTE R0,

>

0.030 6
0.025 5
0.020 4
c =
=0.015 =3
s L
> =
0.010 2
0.005 1 L
0.000 0
0 0.2 0.4 0.6 0.8 1 0 0.2

27 WERzOSBEBLIOT oy NEH L= g D4

2) RIEEHFESEFBTRHVWSHEE 2 EEH W

ATFGAR5T, by NEHTOU 7L L TR AE R LT,

g(;l’li) = @71(:%')4'5 inrﬁ'zﬂi
R IEAE z, 122V T,

¢(77i - 5)
ERTVINI R LT, RiiEEHE—356 &, Vo 7B,
g(r) =@"1(7ri)+5 = xiTﬂ =7,

on. .
Zi:77i+(pi_lui)(a_lzl}:ni+w

FHEAE I,
) o fom)_ (pimm)
z,=1,+(p ﬁi)(aﬂgj e P17, = 5)

(X 5.

Trty MEHK n, =07 (1, +5) & p, TOWL LTESGEIT, g, -5 &OFERERL
TW5. ZoRERIE, K 2.8 OESRSAOSAMAEBAEE L p DR E L THRT LB L
LTV ERSAONHAEE o) OMSIE, KPR L-BROBEROMEE TH 5. i
B A A L7 i O RO 1, WlE s 2 LIXEWTHD. M o@n,) DM

ISR BIE f() 70T, HAE L7 HROMATIT,
on _ 1 1
o o7 ()| -5

21
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=]
o

0.8

0.6

1
1

0.4

0.2

0.0

S = M W o Ul O =1 WO

2.8 IEBAE O AR B OERE U T2 IEMI A DS —F > SR DB

L%,
HHw 1
" Var(u)\ 0n, (- 1)
THZ2l-., L2AT, BEhrwid, SEOUEAROT, RAT, ZETOMSXEHNT,
KDL D.

Var(n) = = Var(u)| 28| = Var(uy[ 22208 | __s0=p)
w 0 ou n, [¢(77i _ 5)]

i i .

ZoXiE, 1) TOFrvy NEBRLEGEDHE BT 5.

22



3. REEAFTZMIIR/IZLSHODY ME

31 AOYy FEBTOEAFESEF

SETCHRITHT D BSOS IERS A O & LTERESN TV D R AEHND T
nbEy MECRDY, BEOAPERE LTEESNDIu AT v I 0z Anicn Yy
MERTBE Y MECRDVEDNAS LI TEF. AT FI11LICRT LI, vV
MEZ AW LD, & EOEHEXBEOHET 27200 ) 7 B gu) BRIOWEMRE 2z 1%
HHFHER (2008) (RSN TWD—iEH(4.24) B LUK E23) O AEGICETE 5. EL<
X, 33 MiEESREOZ L.

274 K11

OOy E#TOEAFEEIF

YO OBBMDLHEE zE EAH W DFHERERDS
0y R
V7% g(u)=log[u, /| (1-u)l=x"p=n,

; on, =1L
il I z, Zi=ni+(yj—‘ui)( ”fj=,7i+M

ou, (1= 1)
1 (op Y (1- 1)
E;}L w, w, = [ H; j _ ni[ﬂi H; )]
Val‘(K) 8771 )uj(l_Juf)
2017.3.16 WEIRTTHE O A7aEy rERS. 11

254 KDy 1, KR TIEAROEAMLRHS70ICp L, Yidu & L.

# 22 OFaEy MEDExcel V— F&FE 3.1 [T EHICeYy MEICX D KIEERT
EEFLERD L IICETT S,

FIE 1) vy NE#Oz* 2u Yy NEBRKTEISHRZ S, 22T, vYy MI+5 &2
217D, BT ey MEEDRROLE DO TH .

23



ZZ*=10g[—]+5=Ln (0.200/(1-0.200))+5=3.614

Zz*=10g(%j+5=Ln (0.900/(1-0.900)) +5=7.197
— D,

95 &, Intercept MO Slope BIEIC LV, BURMEREDNFHEINDL DT, o ,30
LBOMCIEDOREEY S5, ZORELE LT, EIRREOHEMy NEH SN
5.

Intercept()=|-16.232| fo"=-16.232
Slope()=[ 9.357| p1"=| 9.357
[EIPTZEY - @IE Ll A FRE A

FE2) [FURAREOHEEE n Zifin Py NEBMTHBEROWEM 4 25H5HT 2.

exp(7, —5)

=———— ——  =FExp(2.523-5)/ (1+Exp (2.523-5))=0.077
1+exp(7, —9)

1

_exp(, —95)

= —Exp (8.594-5) / (1+Exp (8.594-5))=0.973
1+exp(n7, —5)

6

& 3.1 vy MEOYHIEIZ - 5 EAM & BF

¥ HEL L Bl BUob BF B HE T

d t = A [ e = . =4 e

ose I mm m P % g MBI MR logit | T i
i dose x, X, vy n p  1z* Dg® 2yu 3z Hw  4x? yWx@
1 101 1 2004] 0 10 0.000] - 2523 0.077 1.439 0.715 1997  0.526
2 136 1 2.134| 2 10 0.200| 3.614 3732 0220 3.618 1.714 3.434  0.297
3183 1 2262] 5 10 0.500| 5.000 4.938 0485 5000 2.498 4.868 0.070
4 2471 1 2393| 8 10 0.800| 6.386 6.157 0.761 6372 1.820 6317 -0.160
5 3330 1 2522 9 10 0.900| 7.197 7371 0915 7.184 0.781 7.760 -0.390
6 450 1 2.653| 10 10 1.000| - 8.594  0.973 9.622 0260 9215 -0.621
X Intercept()=| -16.232| 8= -16.232 1) EH B, =| 20.298 9.3E—01|
T HPAL AT Slope()=|  9.357|8,"=| 9.357 B = 11.123] SEHFn

MUREREL AIHME 1) FRE AL xX"'wx)'x"wz

FlE3) vvy METOU 7 BT

g(/ui) = 1Og(1Lj = xTﬂ =1
—

i

72T, MHIEMEz, B L OES w, 1,

24



on. =L
z, =1,+(p, _:ui)(ij =T +M

8/11- ,Lli(l—yl,)
2
' Var(Y;) 6771' :ui(l_:ui)

LEHEND., Futy MED Excel DEERX A EXHZ 5.

z, =1, +M=2.523+ (0.000-0.007)/(0.007*(1-0.007))
(1= )
=1.439

zo=n,+-2s"He —g 594+ (1.000-0.973)/(0.973* (1-0.973))
ﬂ6(1—ﬂ1)
=9.622

_ n,‘[/ui (1 — K )]2

=10*(0.077*(1-0.077))"2/(0.077*(1-0.077))
,ui(l_,uf)

11
=0.715

el =)V

(0.973*(1-0.973))"2/(0.973*(1-0.973))
,u(,(l_,u(,)

66

=0.260

FE 4) EITH% XWX =(X*w)'X Tit®E L, Minverse BATo 8L 8ATS
(XTWX)' BEO X'Wrz=(X*w)'z ZitHET 5. BEIRREE
B =[(xX"wx)" [ XTwe]
THEAEL, TOMBEN [EH] LcEREEE L TR 5.

Intercept()=| -16.232|p =|-16.232 4) H B = -20.298 9.3E-01|
Slope()=|  9.357|8,7=| 9.357 pN=| 11.123 SEFHFn
[lEARE HIIME 1) AREK BAAT x"wx)'x"wz

779 17.76 26.498 -11.566 39.43
17.76  40.68 -11.566  5.073 92.10
x"wx x"wx)"! X"wz

FhE 52) 55 1 YA 7 VA TRONATZBR ST A —2 %, DIRBAMIRICE DO 2R 0 ST 5.
HENIZE 2 A 7 VOERM EEIFNETSND. FERICERT LB 5 1 71
T, EHSNTBREUZEBNES RDDT, MRKRE-TET 5.

Bo"=-16.232 4) ®HT o =]-20.298

F2H A7 IVE
pi=l 9357 pir=| 11.123
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B3 S - Bo={-20.298 4) B Bo =[-21.177
| g 11,123 S~ = 11.508
B4 S Bo={-21.177 4) BB Bo =[-21.211
| pi=| 11,508 pi~=| 11.523
S s - Bo={-21.211 4) B Bo =[-21.212
| g 11523 pi~=| 11.523

#£ 32 vYy MNED6FA 7 I)LE TOILHREH

X% Bl B gy [\l B fHE E& )
e N mm e MK e g e RN g " i
i dose x, X y n p 1z* 1) ;7(1) 2) u 3z 3w 4);7(2) ;7(1)-;7(2)
1 101 1 2004 o0 10 0.000[ - 1.884 0.042 0.840 0.407 1.884  0.000
2 136] 1 2.134| 2 10 0.200| 3.614 3373 0.164 3.633 1373 3.373  0.000
3 183 1 2262| 5 10 0.500| 5.000 4.859 0.465 5.000 2.488 4.859  0.000
4 2471 1 2393 8 10 0.800| 6.386 6.359  0.796 6.386 1.626 6.359  0.000
5 333 1 2522 9 10 0.900| 7.197 7.854  0.946 6.970 0515 7.854  0.000
6 450 1 2.653| 10 10 1.000| - 9361 0.987 10.374 0.124 9.361  0.000
X Intercept()=| -16.232|B, = -21.212 4) FH B, = -21.212 6.8E—22|
FARA AT Slope()=|  9.357| 8 =] 11.523 BN =| 11.523|
EUFFRE OIE 1) ARE AT x"wx)'x"w;
6.53  14.89 40.328 -17.623 33.03
14.89  34.08 -17.623 7731 76.79
xX"'wx x"wx)! X"wz

32 AYY FEBTD 50%HIMEDHETE
1Yy METORFBRENE, 7oty MEDHE LB RRLN, £ 33 ITRTHIIZ
LDy, =188.2, 95%[E#HXHIE (161.5,219.4) LIFIZFUKERLRD. ZDZ L2 b, LD,D

BHHICE LT, EH02ERLTHLAZIIRLCTHS.

# 33 vBYy MEIZKD LD, OHETENM &Il 95%(5 FE X [H]

GBI fEASR d dT(XTwx)d ¥ dose
KIELLD so=| 2275 do=-1/81"= -0.087| Var=| 0.0012] L95%=| 2.208] 161.49
LDsy= 188.2 -(5.ﬁ0A)/ﬁlA2= -0.197 SE=| 0.0340]U95%=] 2.341] 219.44
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FEORLBLOBRND, Frty MEX, ERSMOMRE LR LUy TER
NTOD BB MR Z DTN D720, M/ EORETIREHE 20 RiE LaE<S 2
L. 7, v¥y METIE, MEREEEERS L ORBESMBECH D, LB T
HY, W EDFHENEL THD.

R OHEEMB L OZ D SE & £ 3.4 1RT. HEHIIZZ N 6 OHEEH D 95%15H8
X7 E T, FHEOBEEZLTZWVDOTHLN, TbOREIETe AT v 7 it e HEET
H120OHE EOEEOTEDIELNTZLDOT, MRAETHS. BHESVIAT S L,
[ B =-21212 1%, #Ax$? 0.0 CcoMET 1.0 mg/ke) TOBY Y FOYFTh v HH
T E Ty FT6134x10%%E 05, f,=11.5231F, WA RS-0V on Yy F oy
Thod.] LDXHT, EREROENRITESEL LTEL, B<ERERI 20

#£ 34 vvy MECXAEIFREOHEME L SE

tRE HEE( Pag: SE
B 21212 40328 6.350
B 11523 7731 2.780

7Yy MEICOWTORFEOHETEICHOWTIE, Fuby MNECRLEFEFELFEU TH
D, 5 EOFRITHEZ AW R LETEHEMORTOT, 22 CidEET 5.
3.3 f#iE

By MEOHE 2 5 £ OE S w, I,

677;' Di — K
zZ; =1, +(pi _/’l[)(_] =nt—

Ot (1= 1)
2
W=—i—{@q:ﬂwﬁgﬂﬁ
" Var(z)\ on, (1= 1)

LEMENG. nYy NETO Y L BT
gw»=m4fﬁLj=ﬂﬁ=m
_/Ui

DT, WEDOAREHWT

27



o, _ dlog(s,/ (1= )
Op, g%
V(=@ +p A-p)
o w/(-p)
B 1
(- )
LRMEEND. Ehow L, HEOWEAROT, WRT, ThETOMHREANT, KOk
I D.

1 T: 11— p)
H; (1 - /ui) n[[/"[ (1 — 4 )]2

Var(n,) = Var(ﬁ[){

ZORMND, SEOEH w T,

1 P 2l )Y
"= Varay  arey A =T

LB,

28



4. REEAMTESEIFICL 5 2 EXEE

41 RIMBERTETA TILDHDOER

EHEDOHBRPELZGI LA, Yoty MEBLOr Yy METIE, #HEMEIMED
GE/NEHE) &0 BB THD. ZD1DIT, FEIRESI< otz > 7 EA FHiFRO 7= DR
BPBEL 2%, B/IMEDSAEEE LT BN TV DR/ IMBE A A Z OME 28> T
2.

BoMBIEAE, T A T4 LRGN DD . HEUERS AT D X9 A x 12D
W, M HEID & EHSAIC D ERIERIZ, UA TASARITHE D EE x \ZOWTC, xtHE
W5 L /MBE A & 70D, Liedo T, R/MBESAIL, UL TAnmE b0z b.
B/ MBAE S A1, BRI & RIARIC — 1L O feLE FERIE A R D, B A BB T AR IEH
A L RERIZ Y 7 A Rt e LTHOW BTN S.

A TNNSHL, HFMT—ZDONAAE LTHLNTWAED, F/MBESARICOWNTIE, St
oA 2 EICHLD (fff 2 XA H) LB TEDZENALNTWT, UA T VERT o
v FTIERH S TWA D, HB/IMBESAAITEFOFEL > TS,

FARFRMT CHOW LN TV D U A TGO ¢ O&EZRY, & LSS
(CHRAMBESAT & 72 % U A TSR, FaRFRRIT T o TV 203, H/MBE AR
DFRBHPEIARND T, U A TIVG5A0 & e/ MBS A O BRI OV TR

U A TN DB MBEBF(0)1%, ¢ ZHmRHE L,

F(l):l_exp{_[éj”}

ThHx2b5, RE (scale) N7 A —H%% a, BIR (shape) /NT A —% % p L\, HLZIE
ThD. HERBEERE (1%, BEMERFOZ  THI LT

B
f=Lo exp{—(ij }
(04 (04

NWESND. BRESHEBFO I Ct=a AT DL Blinbs,
F(t=a)=1-¢"=0.632

CERTRESND. LEER->T, VATAGHDORENT A—4 L, TR 0.632 L7220,

BB LED EE) HRT.
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41 ZRENTA—ZZ2a=10 LETEL, BT A—%% =05,1,2,4, 6 L E{lLsH
7L EDUA TN OMEREERSE () & BREOMAEE (5) % Excel ® Weibull B4 %
HAWTHFE L, Excel (IZXLVIERLIZMRT 7 7 %2R

0.25 10
p=6
0.20 /\ 08 »— /|
/ Weibull (t, B, a, false)
0.15 A 0.6
0.5 Weibull (t, B, a, true)
0.10 04 -
2 1
2
0.05 +— 0.2 - Z
5
\ Jﬁ=6
0.00 ! ' : ’ : ‘ 0.0 ; . . : ; !
0 5 10 15 20 25 30 ¢ 0 5 10 15 20 25 30!
=a 20 3a = 20 3a

B 4.1 UA TAGMOMERERERE () & RBomE% h)

DA TNVDHDORENRT A—H % g=10 & L7=OT, BESAMAEEKTIE =10 TEIHRS
TA—=EBL=051,2,4,6 L8> THR U MM 0.632 285 Z ENK (F) 2 OAER
IND. WHREEBABOLEIL, A< UTOLREIZHMBDYOIRE 2D, >1 OHEIC
X OIR T, IO E—27 1 THICBEITS. IR T A —420 p=4 OEAITITIERY
AL, B>4 OEEITE, HEREERZOILNSHIZEL, AICEE5I< LH1TkY,
MEHRED.

42 T4 TLNDTER/IMBESTANER

TA TV AAOREM ¢ 1220 T y=n@) & AR AT, Weibulla  H Kt 2K
gy =In(@) & L, Weibull g D% oy, =0=1/p £THZEIZLY, EHGAMEFEEED
A I M A Er o i /IMBME 5 AF (SEV : Smallest Extreme Value Distribution) [ZEZ#ix 5 =
EMTED. INOETA TN DORTESABEEFO) I a=exp(ig, ), B=1/0y, AT
% BAMBESATDRT A =21, ug,, 04 &TDONEEN, STRO S THBITE 5 &
Bbn 25481201, “SEV” 13kk< Z LizT 5.
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- tﬂj|
F(t)=1-exp —[—j
a

" /o

_1_eXp__[exp(,u)] ]

=1-exp {—expliln( expt(,u)j H
=1-exp {—exp (mﬂ
c

ZZT, x=ln@) & LT, ROKIMBIESF

F(y)=1-exp

1

_CXP } » —0< Yy <o

U A TG & B/ BB AT OBIRRIE, B & EIERSMOBR LK THD. =
DL D BB EATH Z LT X0, UA T & IR & FRRIS, CEIE” & LT ug,
0, BHEFRZE L L Toy ZAVWTERT I ENTES.

/MBS AR OWERE EBIE f(0) 13, BHESMBEKFx) Zx THY 52 &2k,

f(x)=— exp(;’u)exp{—exp[x_’uj}, —00 < Yy <0
o o

DEOLND. NT A= u, =20 ELTNTA—HXg, % (15 1.0, 08, 04) &%=
& E OMERE LRSS LR MEEE X 42 (TR,

1.0 1.0
Ospv= 0.4

usev=2.0

0.8 0.8
/ 0.6
0.6 N 0.6
A
0.4 1.0 0.4
OSE\H 5
15
0.2 0.2 /

0.0 O-O 1 T T T T 1
-2 -1 0 1 2 3 4 5 -2 -1 0 1 2

4.2 f/MBES AT OfERE LR () L BEomE% h)

usev=2.0

4 5
x=In(?)
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T A TN OMERE LB DOIGIRIL, TR T A —% <1 OEAICHARLY, f>1.00
BEITAICHEEZ O A T IR TIZH 208 OMEN—E TIE o7z, IOV TH
KA ED Z L8V oy, =1/ DRE SITHhDdvb DT =5 Bk O K KE I,
Uy =20 DALIE L 72D, o, =1.0 DFEITIE, ZEICHRIEE] < b O DOIESL A O35 RIS
DRI,

BRESABEEIL, VA TS AOEAEITE, K 4.1 1R LEEL DI Weibull <1 DEEIC
IO RN, f>1.0 DFAIC S TR TH 128, B/AMBMEN A TIL, oy, =1/ DK
XL T STRIL RS TND. £, y=u,, =2.0 BT 5 PRI,

F(x=pu)=1 —exp[—exp[ﬂﬂ —l-e'=0.6321
(o2

E—ETHDHILIE, VATADHD t=a BE120.63212H2 L LRUTHS.

SO & S CRAMMEAN AL, 8T A= pg, 3L Doy, 1B L TR & FEEOME %
Fot I, FhT — 2 ORATICEE LT U A 70 £ £ e 18 R 7o 4 oS 45X
RO HEE I B L C BT B 2 B LT 5.

%/ NRAE 53 AT
Fx)=1- exp{—exp(uﬂ
o
D1 ZEDITBITL~A T A 1 28, BLICxEE2 s &
ln(l—F(x))z—exp(ﬂj
o

LRV, SOOI ERD &, BT L2 EnTE D,
In[-In(1-7)]=B,+ Bx

f:fib, ﬂ':F(.X'), ﬂ():_g ’ ﬂlz_

FMEES AL, 2 BICHEEIS 2 LIS LV BILTE 20T, Faby MEHSIER
2y MEICKE L 2 EAEOE L bIRER TS,

43 RIMBERTEL T EA FHIIRE T 54 2 EXEUE

FH B R R D 1 8D D SR B/ MBI 4> A 1,
Fypy (1) =1—exp[—exp(f, + Bx)]
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THY, AT7A4 F1IR2ITFT LI 2 BISHHZIWMD Z &i2LY

g(#)=In[-In(1-
L7, MEEz BLUOESW, &

on, P~ M
z.=n+(p —u) —=|=n+
P =1, @,M{@J Tt

, U7 BRI,
W= B, +px=n

,uj)(l_lui)
1 [@{]:mkma—mm—ﬂmz
Vai”(ﬂ' )\ 07, (1= ;)
pey, W 11 !
a/ui - ln(l - /ui) 1- H,

—In(l - 2,)1 = ;)
LT, rYy MELRBRICHETE 2.

AZ74 K12

H2EXNMEBLTHDEHFESEIE

O OBBMNOHIEE 2z & EA w DEFEXERDS
V7B g(w)y=h[-In(1-w)]= B+ pfx=n

LA 2

z, =1+ Yi K

~In(1- 4)(1- 12,)

B w, ol =Ind = p)A - )T
” ’ /ui (1 - tuj)

2017.3.16 MEHRITRE

O KFAEyh-ASyrERES. 5

ATA RHPD y 1%, RXPTIIEEOEEGHAKLT-Dp, &L, Yidr & LT,

# 3.1 ®a Yy MED Excel — & £ 4.1 [T T K 9 ITHH 2 BExEEIC L D KIEES
frEmEFE72D L HICEETS.

H1) vy NEMO z* &4l 2 XA CEIHZ 5.
mzi=o

T, Ml 2 EXERICHS &
X, BT ey MELEDRERDOEEKDT-OTHS.

z,*=5+log[-log(l1- p,)] =5+Ln (-L

n(l1-0.200))=3.500
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z*=5+log[-log(l- p;)]=5+Ln (-Ln (1-0.900) ) =5.834

95 &, Intercept MU Slope BEIZ LV, FIRMRELDS FHE S LD DT, BED ,BO L
BOMNAED L %EY SF 5. ZOFERE LT, BIRREOHEER  NEHSND.

Intercept()=| -9.214 (f,"=| -9.214
Slope()=| 6.046 (p "= 6.046
EIPEEES = e FRE A4S

FIE2) BEUREREOHEENE n 20t 2 oA (R R R/ IMBIE S A) T HBLROHEEE 1

EEET .

, =1—exp[—exp(n, —5)]=1-Exp (-Exp (2.523-5) )=0.116

s =1—exp[—exp(n, —5)|=1-Exp (-Exp (6.829-5) ) =0.998

K 4.1 i 2 EAEIEOOIIMEIC K D HA AT & [BlF OfE R

e

L

2 mlfE  HER AHIE L

o B
dose WV g g P e meem wem B eem
i dose x, X, r n y z* nM U z w n® yOpy®
1 1011 2004[ 0 10 0.000| - 2.905 0.116| 1.841| 1.157| 2.643  0.262
2 1361 2134 2 10 0.200| 3.500 3.686 0.236| 3.512| 2.343| 3.510 0.177
3 183| 1 2262 5 10 0.500| 4.633 4.466 0.444| 4.639| 4311| 4373 0.092
4 2471 2393 8 10 0.800| 5.476 5253 0.724| 5.467| 6319| 5246  0.007
5333 1 2522 9 10 0.900| 5.834 6.038 0.941| 5.796| 5.035| 6.116 -0.078
6 450] 1 2.653| 10 10 1.000| - 6.829 0.998| 6.989| 0.769| 6.992 -0.164
X Intercept()=| -9.214 | =] -9.214 HH By =| -10.790 1.4E-01|
FHALATH] Slope()=| 6.046 |8 "= 6.046 A=l 6.702| SEHFN
[R5 WA fiE TR B x'wx)"'x"wr

FIE3) i 2 FExEIETO Y > 7 B

g(u,) =log[-log(l-p)]=x"p=n,

DT, WIEMEz B L OEL w, i1,

=2.523+(0.000-0.116) / (-Ln(1-0.116)*(1-0.116))=1.

+ Vi~ H
—IOg(l - /’li)(l - /ui)

Zp=n

841

_-n, [~log(1 - )1 )]
,Ul»(l - :ui)

Wi

=-10*(-Ln(1-0.116)*(1-0.116))"2/(0.116*(1-0.116))=0.715
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TFE 4) BFAITHZ XWX =(X*w)'X TiFHE L, Minverse BA%k T/or#dtsy #1751
(X"TWX)"' BEXO XTWr=(X*w)'z ZFETDH. HRteE%
B =[(X'wx)" [ x"wz]
TRHAEL, ZO/REN (B8] LR E LTROLATWS.

Intercept()=| -9.214 | ,*=| -9.214 B3 B, =| -10.790| 1.4E-01
Slope()=| 6.046 |8 ,*=| 6.046 B =l 6.702| XN
[FUFRAR S ) HE R AGAF x"wx)'x"wy

19.93  46.93 10.864 -4.593 99.45
46.93 111.00 4593 1.951 237.58
X"wx xTwx)™! X"w;

FlE 5a) 1V A 7 VEHTHELNZBEIFAT A—=2%, 1) BEASHICEO 2 ZED S
5. HEWIZE 2 YA 7 VOERFEZEIRNFEITIND. FRICERT L5 5 A
INVT, W ENTARENCEANELS 2D DT, RKRE-T2E9 5.

r=[ -10.790 T By =| -10.893
Jefes . 0 0
F2HA T . e
B 6.702 B 6.743
r=[ -10.893 T By =| -10.892
Jefes . 0 0
F3VA T . e
B 6.743 B 6.743
Bo=| -10.892 T By =| -10.893
R I
” p"=| 6.743 A=l 6.743

K A2 IORT L OICH 2 EREBIETORIRREIT, vy y MEOLA LR R D N,
LD, =227.5, 95%fEHEXHIL (194.4, 266.2) LXovmOIHEESND. Zhid, B5EDK
WIEGIZIT e Uy MEIZHABARVS, SHETIEIEIES RO THD. vk, v
v MEE OWEBRENE, ERIT501% AT REEOSA IOV TH 8 = TR
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F 42 A2 FAEIEC XD LD, OHEEAE & TPl 95%(F FE X [t

36

%% B B SEV Bl HBE AIE T
d g Xj‘%f Hj [ e e e e
s I mm e PP e g WEl HEm Sy R mem
i dose x, X roon y z* ;7(1) U z w ;7(2) y/(l)_q(z)
1 1011 2004 0 10 0.000| - 2.623  0.089| 1.575| 0.886| 2.623  0.000
2 1361 2134 2 10 0.200| 3.500 3.494 0.199| 3.500| 1.981| 3.494  0.000
3 1831 2262| 5 10 0.500| 4.633 4363 0.411| 4.649| 4.013| 4363  0.000
4 24711 2393 8 10 0.800| 5.476 5241 0.720| 5.466| 6.302| 5.241  0.000
533311 2522| 9 10 0.900| 5.834 6.116 0.953| 5.750 | 4.618| 6.116  0.000
6 450 1 2653 10 10 1.000| - 6.998 0.999| 7.134| 0.341| 6.998  0.000
X Intercept()=| -9.214 |8 ;=] -10.893 T By =| -10.893 2.5E-10|
FHAATH Slope()=| 6.046 |8,"=| 6.743 Bh=l 6.743| SEHFN
[l AR A1 B RE5 BhAS x"wx)'x"wz
18.14 42.71 13.604 -5.755 90.42
42.71 100.98 -5.755  2.444 215.65
X wx x"wx)™! X"wz
G-BB wEHX 4 iT(xTwx)'d x¥ dose
RHERLD sy=| 2.357 d=-1/8,"=| -0.148| Var=|0.0012| L95%= 2.289| 194.37
LD 5= 227.5 (5-B, ) /P=| -0.350| SE=|0.0348| U95%=| 2.425| 266.16




5. BMITHZAWN=OD Y MEICKD VT EA FEIRDHETE

51 EHRITHNZRAWN=-ODY ME

—IRALIIGE T /AR T DB T A =2 OHEEICIE, EERTERIFICE D Gk E
BTSN 2 SOFERD L. THE TR L TEEERMS & FYRIC L D HET,
H RO BB HIES D U > 7 BB O & Excel O — F Ot RAUSHZAT Z &
CXY, KEERMFEEROT N TY ALEEZD LR EBTEE.

RAEEATEEIFIC L DRLEL, Vo 7BEEEAWTy 7 EA Mz ERIEL, A
7 EEYRAHTIC & 0 BIREREZ R, TOHEMEND 7 EA Pz MEEAICHEE LT
o TEBATH 2 AW RoBiEE, YRR Z W T 75 A Filli# e L To R M E
EFRKT D0, BEUFEAOH TIEO TIERL, ¥ 7EA Fl#ROH IO EEHET S HETH
2.

H HER(2008) TiX, v ¥y MEOHIRICKEERMS E[EIFIC K 5&LIETERLS, 1E
WATHNE MO RLIEN RS TWS. £ 2T, E8IT8 &2 Wiz Lik%z Excel ¥— kL

TEHTLZZLITTA.

AT7A K13

TBERITIZ A= ALiE

o REEAFEEMIFIEH M=, D E
HiRIEGENDI=ZAD.

s RIEFJBRAEN—BICANOSA TS,
EDESIZERTNIXNNDTIEAESH.

o HBSER(2008), —fRILBHETILA
P91, £7.381 AERIGETIV R7.2 HhD
FROFETT—2ZHIELT, ODyrEHL
H2EWMEHIZDULNTEXcel CHELT
HE3.

2017.3.16 WHk{THE ] 3

37



# 5.1 (AP LR £ 72) I HALREEY A SKRBE SN 7 M AV O E A
APRE L DR E F L O b D TH D AXRPRE 1.6907 DEEITIL 59 PEF 6 JLOFETTH Y,
IREE R DIZONTHTEITHM L, S 1.8839 DA I2IE, 60 PLH 60 PEAFET L
TWD. VU7 EFA Nl e LTREBEr Y AT 4 v 7 0fixbTEH . dHERELZ x, & L
LERICHER L L, KA TEZOND.

B+ Bx) 1
" l+exp(B, + Bix,) " l+exp(B, + Bix,)
WS e & 0 BEL L CRADNELND.
Inz, =g, + f,x, —In[l+ exp(fS, + 5,x,)]
=6+ fx, +In(l-1x,)

S OIS L LERERAETO Y V7 BENRONS.

In [LJ = ﬂl + IH2xi
1-7,

# 5.1 W7 FAVOWTET—% (HH)

B x5 i it B
i TR x, 0 1 BT n; P,

1 1.6907 53 6 59 0.102
2 1.7242 47 13 60 0.217
3 1.7552 44 18 62 0.290
4 1.7842 28 28 56 0.500
5 1.8113 11 52 63 0.825
6 1.8369 6 53 59 0.898
7 1.8610 1 61 62 0.984
8 1.8839 0 60 60 1.000

GePB F e B C BT, CSmgl™)

REEE L 1%, BRE VAT v 2 ShOHERRE GEE®R) K8 LT, ZREh0
WEE x IS T 5T — 2 0BG BN B IR, 2ESMICHED & LTERSND. R,
TOMBEE 7, & Lz L X2, o l8F y, EORISAE X 5T 2 EY

n.

i Jﬂ.iy, (1 _ ”i)(n;*y,)

1

f(yi;ni’ﬂ’-i) Z(

CHED LB L, FREND 2 ST D REAE In L 13,

mg:m“?@mﬁa—mymm}:m{m}uun@+m,ggma—m)
y .

i i

ThHV, REEE InL %4 & BIZONTEIEL, KXEHG5.
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InZ =ln| ' [+yInz, +(n —y)In(l-7,)

n. TT.
=In| ' +yiln( . ]+niln(1—ﬂ".)

i

—in| " |+ 5,08, + Bix) - In[1+ exp(B, + Bx,)]

ENENOMBEEOTN L ZHRKIZTDHLIIE, g, pr=a—hr - T7YETRRE
5. TNENORILEE nL, % FRRE N RKOREIE,
nz=3" 1L, = Zﬂh{(i ]ﬁ (-7 )" }
Thh, ZoHiF,
Ini= val{ln[;"_}+y,(ﬂo + f.x,)—n; In[1+exp( B, +ﬂ]xl_)]}

L, IR ERWERE L TUREND. =a— by s 7V U, HEEE InL % FRF
¥ B,.p TS LENX, S6ICENLORBGAE B, B TRy LicX el ET 5.
F9, InL % B, & B TRMHS L TRREHED.

InL. A
uilzan f=yom xpfy + i) =)V T
oB, 1+exp(f) + B, x;)
InL. A
Upp = ok :|:yi —-n xplby + i %) x; =y, —m;)x;
op; 1+exp(f, + B, x;)

LD I BORMASRAEU (RAaT7_X7 kL) LT

N
Zizl Uy

- N
Zizluiz
ELT, £, u,bu, ZEIHITH L L TRMDTS.

L 0L exp(fy+fix) .[1_ exp(fy + /%)
Y8 B lvexp(By+fix) | l+exp(By+fix)

} =-nr,(1-7;)

2

hyy = 0 Inl, =-n7;(1-7,)x; = hyx;
b b
2

hiy = 0’ Inl, =hyy =—mr(l=7;)x; =y,
BB,
2

iy = 0 Inl, =-n7,(1 _”i)xiz = hillxi2
BB

INbZ, 2x2 O 2MBDRMAITINH (~y BITHH , FHRITHI=-H) L LTELD 5.
BAD~yBITH] (IFHRITHIL ) OWATHNN B HATINE L 72D,
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Zi]ilhilz /- —Zilhm _Zi]\ilhilz
Z:hizz ‘Zl/’m _lehﬂz

1_| Vi Vlz} 2{ Var(f,) COV(ﬂO’ﬂl):|
Var Vo Cov(fy,13) Var(f,)

52 1EHITIIZALzExcel IT&dAY Y ME

F 52 12 AaT T MU BIOERITHNI ZHOTExcel IZL D =a— bk s TT7
HORE Y — b &R,

% 5.2 WBATHIE TR ¥y MEIC X B IIE T O 5

T A | HBL HEE | 2) XK

M s = | o

3) IO 4) 2By (~ 21T H)

i HExi| y; n; Di T In(Z;) Uiy Ui hin hin hin hixn
1 1697 6 59 0.102 0.500 | -40.896 | -23.500 -39.731 | -14.750 -24.938 -24.938 -42.162
2 17242 13 60 0.217 0.500 | -41.589 | -17.000 -29.311 | -15.000 -25.863 -25.863 -44.593
3 1.7552| 18 62 0.290 0.500 | -42.975| -13.000 -22.818 | -15.500 -27.206 -27.206 -47.751
4 1.7842| 28 56 0.500 0.500 | -38.816 | 0.000 0.000 | -14.000 -24.979 -24.979 -44.567
5 1.8113| 52 63 0.825 0.500 | -43.668 | 20.500 37.132|-15.750 -28.528 -28.528 -51.673
6 1.8369( 53 59 0.898 0.500 | -40.896 | 23.500 43.167 | -14.750 -27.094 -27.094 -49.769
7 1.8610| 61 62 0.984 0.500 | -42.975| 30.000 55.830|-15.500 -28.846 -28.846 -53.681
8 1.8839| 60 60 1.000 0.500 | -41.589 | 30.000 56.517|-15.000 -28.259 -28.259 -53.236
InZ= | -333.40| 50.500 100.785 -120.25 -215.71 -215.71 -387.43
DYIA By= 0.000]| -37.856 | -37.856 50.500 | 120.25 215.71 6.743 -3.754
X g,~=| 0.000| 21.337| 21.337 100.785| 215.71 387.43| -3.754  2.093
8) ﬂ(mfl)—|—(I(”””—|_1U(”””: ﬂ(m) 5 y™b 6)I(m'1) I I 558551

FIE 1) AEX T L THE R ITRT D TE y, OB p, GECE) PEREINATVD
FURREOPIIMEE LTH =0, f=0%%5%, HEME D, x =1.6907 % LT

_ XA+ B%)  —pxp ((040*1.6907)/ (L+EXP (040%1.6907))=0.5
1+exp(B, + Bix,)

ELTRAESNTWD. oz, bEEEIED 1 2O T, T 05 £72>T5D,

FNE 2) Excel (1213 2 T34 Binomdist B H 5D T, AL EInL 13,

int, - H

;/

i (l—ﬂi)("‘_y’)}=Ln (Binomdist (6,59,0.5,false))

=-23.272
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THETE . MEBEE DL ZRKCT DR 7, 2B ST 50, 7,32 LTHEH
1 HD 2 ERBITER RO T, KT HEICRALHFLELRNDOT, gL THE
L3z e\, HEEAE 2, = 0.5 DEE DX I

InL =y Inz +(n—y)n(l-7,)=6*Ln (0.5)+(59-6) *Ln (1-0.5)

=-40.896
7D, ENENORBALE InL 22 CTRIEOELE InL
InZ'=Y" InL/=Sum (L Ofil)=-333.40

WTFBRICGEHRE STV

FIE3) SR O ERAREIC 5 1 B [BORIT, HER A = 0.5 1ok LT
u“:alnLl=y1—nlﬂ1=6—59*0.5=—23.500
T 0B
olnL,
="z = (y, —mm)x, = (6-59%0.5) *1.6907=-39.731

SEHEHENTWS., ZRENDu, Eu, Di=1,..,, N IZOWTIZ TR

5
T

3" u, ==sum (u, DHEFH) =50.500

Zluiz ==Sum (u, DHiH)=100.785

NTIERIIREINTVND

FME 4) AL DRYRERELIC L 5 2 ORI 2UT, #HEME 2 =051x LT

2

hm:a Inf, =-mm(l-m)=-59%0.5*% (1-0.5)=-14.750
Py
2

hmza I, =My % =-14.750%1.6907=-24.938
b
2

1

hoy =2 g 54 938
OB Fo
821nLi 2

By =———"=hyx; ==14.750%1.6907"2=-42.162
OB

5
T

SRS TND. ZIEID by s by s by IR TZRERDS,
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zzlhill =Sum ( hj]] 0)%‘@) =-120.25
N = N Yiran
Zi:lh”z _Zizlhizl =sum ( hy, OHiPH) =-215.71
ilhiﬂ =Sum ( hy,, D#EiIPH)= -387.43
RFBICRSATVS.

FhE 5) FIE 3) CTEHE SN 1O u, & u, DilZOWNTOEFEZHENT kL A=

1

TR LU ETA.

N
Dt | [ 50.500
S | [100.785
i=1

12 ELY 2X2 DITHNT F & O TIHRITH

\

FlE 6) FIE 4) TEHE INZ 2 BEOMS OEED
) B Y

N 215.71  387.43

> 2 | [12025 21571
2

FME7) FHFHRATHNT OHATHNZFE L, FURARERO 5B BATI 23T 5.

120.25  215.71 6.743  -3.754
21571 387.43 -3.754  2.093
I fH8AT51 I B 8ATS

=MINVERSE (I D#i[H)

FIE8) ==a— by« T 7V EOF 1 BB OFRE CHEIGHAREE FHd 5.

-37.856 B 0.000 . 6.743  -3.754 50.500
21.337 0.000 -3.754 2.093 | [100.785
ﬂ(m) _ ﬂ(m—l) 4 I:I(mfl)J‘l U™

-37.856
21.337

B OEIFH = O OHFPH + Mmult (17 OFPH, U O#FIFH)
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AT7A4 F141Z, FIE1D) 2HFMEE) ([ZHOWTHRAYL LR R AR T

AT7A4 K14
FERITIZRAWN -0 YRE
=AY YhE W
ERITHIIZRALN-O YR E
wome EC & | B HEE | A& | o
g v | = . U DEH : NI DEFH
PSEe w2k | o= e e 1751 R AT 5 FiR
i MExi|yi ni| pi T In(L;) Uil Uiz Iin Iin Iin Iin
1 1697 | 6 59| 0.102 0.500/[-40.896|[-23.500 -39.731 || 14.750 24.938 24.938 42.162
2 17242 | 13 60| 0217 0.500||-41.589||-17.000 -29.311 || 15.000 25.863 25.863 44.593
3017552 | 18 62| 0290  0.500{-42.975||-13.000 -22.818 || 15.500 27.206 27.206 47.751
4 17842 | 28 56| 0500 0.500||-38.816||| 0.000 0.000 || 14.000 24.979 24.979 44.567
5 18113 52 63| 0825 0.500{[-43.668| 20.500 37.132{| 15.750 28.528 28.528 51.673
6 1.8369 | 53 59| 0.898 0.500|-40.896||| 23.500 43.167 || 14.750 27.094 27.094 49.769
7 18610 | 61 62| 0984 0.500[-42.975|[| 30.000 55.830 || 15.500 28.846 28.846 53.681
8 1.8839 | 60 60| 1.000 0.500|-41.589||| 30.000 56.517 || 15.000 28.259 28.259 53.236
n L= |-333.40] 50.500 100.785 120.25 215.71 215.71 387.43
g ﬂO::" 0.000 | -37.856 |-37.856 50.500 | 120.25 215.71| 6.743 -3.754
iz gl 0.000] 21.337] 21.337 100.785| 215.71 387.43| -3.754  2.093
ﬂ(m—l)\_l_hwj)'[l U(,H:f ﬁm U(ml) I(m»l) 1»1%%&%&
2 a 7 AN e 7
N\ = B s /
\\\\ \—\:}:‘,"'l‘"nn.......... m____..-.‘:.\ - :: -,
~ ---...-. ******** ‘-‘-—r_‘_——::r
O m—
2017.3.16 EiB{THE *JJ%{IE(#(O, 0) _G, Gﬁwﬁ?ﬁf‘ﬂlﬂi /\7)‘ ]4
—3DELIF, SEXHMORT.3 E—H.

1 BEDmigm 2 T8 U D%SR), 2BOmEs0R%Z HERITH TOER] &L

FIE 92) HHF Sic p OFPHT — 2 % a2 — LT " OF — X OFPFIIED A& 1LY fF1F
e, FED NHFMEY) ETHHBICEHR SN, ROMEERFD.

-53.853 | | -37.856 N -15.997
30.384 21.337 9.046
B2 = g 4 [Iu)T Uo

FIE ob) FIE 92) & FEEEICHEE S g7 OFET — 2 22— LT "D OF —F ORiH
OB EM T2 L, FIED MOFIES) £ THAHBINICHER S, KOME
1%, TOXSIC L TREREEAET S, BsEEO "V IckT 5 fnE T
EERVIR L & HETS.
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# 5.3 EFRIZE S TRONIZ RTA—X

m=0 m=1 m=2 m=3 m=4 m=>5 m=~6
Bk = 0.000 -37.856 -53.853 -59.965 -60.708 -60.717 -60.717
fEZ p~= 0.000 21.337 30.384 33.844 34265 34.270 34.270

# 54 WHRITHI R AN T Sy MEIC & B A 2 R B R

PIE" 3

L o R R D IR ) oy | 4) 2R (~oelT /)

% & i i A

i HEx;| y; n; Di T In(Z ;) Uiy Ui hin hin hin hixn
1 1.6907( 6 59 0.102 0.059 | -20.223 2.543 4299 | -3.255 -5.503 -5.503 -9.304
2 1.7242| 13 60 0.217 0.164 | -31.921 3.158 5446 | -8.227 -14.186 -14.186 -24.459
3 1.7552| 18 62 0.290 0.362 | -38.067 | -4.451 -7.813|-14.321 -25.137 -25.137 -44.120
4 1.7842| 28 56 0.500 0.605 | -40.087 | -5.898 -10.523|-13.379 -23.871 -23.871 -42.590
5 1.8113| 52 63 0.825 0.795 | -29.360 1.904  3.449|-10.261 -18.586 -18.586 -33.664
6 1.8369( 53 59 0.898 0.903 | -19.407 | -0.291 -0.534| -5.157 -9.472 -9.472 -17.400
7 1.8610( 61 62 0.984 0.955| -5.902 1.778 3309 | -2.653 -4.938 -4.938 -9.190
8 1.8839| 60 60 1.000 0.979 | -1.270 1.257  2.368 | -1.231 -2.319 -2.319 -4.368
InL= | -186.24| 0.000 0.000 -58.48 -104.01 -104.01 -185.09
DB By=| -60.717 0.000 [ -60.717 0.000 [ 58.48 104.01 | 26.840 -15.082

fHZ p = 34.270 0.000 [ 34.270 0.000 [ 104.01 185.09(-15.082 8.481
g) g +(I(m—1)T1 U = g 5) gh gy g 7) T5y L4558

HEE ST RRREL & & DEEHERR 21T,

B,=—60.717, SE(f,)=+/26.840 =5.181

B,=34270,  SE(B)=/8418=2912

EHEEIND.

HEBRIZHT 20 VAT 0 v 7O H IO REEZ K 5.1 (2R3, (KRE CIIHE
HHARMELIE O TR, HIE &I BRI, ERE TR Ml L 72 o T C, Rl eidzE L

2o TWT, HTUTDITRWEITE R RV,
1.0

0.8

B 0.6
m o
H
0.4
0.2
0.0
16 17 18 19 2.0

S HRE

5.1 HBLRIIKT 2027 1 v 7 O EHDH T
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53 YU EA FEIERD 95%EHEXHE

7 EA FHIBRO 95%EMX M OHEE LR, 2.5 OEEAT Z EIFOSGE & Rk
BRI THNTE D, REEATE IElJrrﬁO)iE'/\ DRELSHATING, BT & ERREZ K
D % FHAEK

B=(X"WX)'X"W;
OO (XTWX)" B, WSESHTTE
(XTHX)" :[ Var(f,) COV(ﬂo,ﬂl)}
Cov(fy.B)  Var(B)
ERDIEEENLT, N7 MV x, =(,x,) ZHRALE2HIEATH#HE
Var(s,) =Var(f, + ﬂlxu) =x,(X"WX)"'x
THEE LTC.

AT 2 O Te R ETEOB AL, ¥ 7 A FHBRICH 3 56 BOLEBE D 2 BEO R
TH (N |ATSIH) 55 L, BHWRITH 1 =—H OWATHIN SIS BATINE L7 b 2 L
T TIORLTE -,

# 5.4 O, =0.059 D BWEHEXME KD H7-I21E, SEBEESBATIIIR O r Y >

(B + Bix)
1+ exp(B, + B,x,)

mlREREC B,, B ICHIGLTWAHDT, NIk L Z Licb. ZoXERIFAICS
WTEHET LU 7B (nyy RER) 1, KK

ﬁi zln(l_ J ﬂ]"'ﬂz

TEHEZLNDDT, HEM, ([ZOVWTOZHIE, N7 b x, =(,x,) ZERAT
Va’”(ﬂi) = Var(ﬂo + ﬁlxl,i) =X, (_H)_l jT
DU TR AR D = L ITE S, BIGR 5=+ P, 122U T OSUlEHK I %

L95%(n,)=n, —1.964/Var(n,)
U95%(n,) =n, +1.96\Var(n,)

TR L, BRI L0 95% (EHIRH £ m 2 v b A

exp[L95%(7,)]

L95%(x,) =
0( l) 1+exp[L95%(nz)]
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exp[U95%(n,)]

U95%(x;) =

TRD L. MR L LEDILDD, Excel z HONWIEAES TH D, HEEM 7, 1L,

1  1.6907 60717 | = 2,777
1 1.7242 34.270 -1.629
1 1.7552 -0.566
1 1.7842 0.428
1 1.8113 1.356
1 1.8369 2.234
1 1.8610 3.060
1 1.8839 3.844
X B n

DEHZ, THA ATHNX L BIRREHES 7 ML g OBTRO D ZLENTED. 5 OHH
Var(h,) &, DWIERWATING, AD~ v BITH] (ERITH) OWEARIAAT, 4 ITHIE
TDHTVA LATHNDRT L ONTDO2RERNTHLRO L Z LN TE S,

| 1 1.6907| | 26.840 -15.082|| 1 1.6907 ["=0.082
-15.082  8.481

Var(n,) = X (-H)™ X
Z DOy HEE T R, D 95% 15 HE X I

L95%(7,) =-2.777-1.96+/0.0.082 = -3.339

U95%(n,) =-2.777+1.96~4/0.0.082 =-2..214

ELTEAETE S, MBRITHT D 5% EERMHIE, oy T
Losvi( ) = exp[L95%(7)] _ exp(-3.339) _
1+exp[L95%(771)] 1+exp(—3.339)
U95%(r) = exp[U95%(7,)] exp(-2.214) _ oq
1+exp[U95%(771)] 1+exp(—2.214)
ELTRDDLZLENTED., ZOFEEZETD i IZOVWTHVIELT, £ 55 2155.

HEEMER LY 95%EHEX M A2 B Ex DY X TitE L, o0 E/A TR
B ATA K157,
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#£ 55 HESHT-L 7 EA Nh#o 95%(E X

A0 O i e BRIV rIzoNT
i xq x4 v,  n; D T; N e 195%  U95% | 1L95%  U95%
111 1697 6 59| 0102 0059| 2.777] 0082 -3339 -2214| 0.034 0.098
2|1 17242] 13 60| 0217 0.164| -1.629| 0.042 -2.030 -1227| 0.116 0227
301 17552| 18 62| 0290 0362| -0566| 0.022 -0855 -0278| 0298 0431
41 1.7842] 28 56| 0500 0.605| 0428| 0017 0169 0.686| 0542  0.665
s|1 18013 52 63| 0825 0.795| 1356| 0.026 1.039 1.674| 0739 0.842
6|1 1.8369| 53 59| 0898 0903| 2234| 0046 1813 2654| 0860 0.934
701 18610| 61 62| 0984 0955 3.060| 0075 2523 359 | 0926 0.973
8| 1 1.8839] 60 60| 1.000 0979| 3.844| 0.111 3.190 4.499| 0960  0.989

274 K15

Oy T D 9I5%IE F8 X H]

1.0 5

wfEHE-& UFRIDOHEEE
Zj HEDHT :

o NZODBEN .

0.5 0

0.4 -1

0.3 -2

0.2 -3

0.1 -4

0.0 * 5

1.65 1.70 1.75 1.80 1.85 1.90 1.65 1.70 1.75 1.80 1.85 1.90

7; =1/[1+exp(=77,)]

O Y EBRBEOHEENEIRERICHTLTUR
2017.3.16 WiR{TIE IZHFLTHEY, YTIEHABLEIEZLALLY 15

Var(n)=x1 "'x;

54 HIREMN10/—t U FELRLIAELETDIL 95%EBRMAE

THATH 2 AV T2 SR

B 1
for 1+exp[_(léo +:81 xpo)]

THZOLND. ZOXZE X, IZONTRE p,/3—t > FMBIRE 225 HRI,

47

FHECRD HATRE RS LDy, bE DI RUEHE K %k 5 IR,
A B AT EEFORA LIRS, LD, 055 d (XTWX) 'd o2 Td' T'd LLT% 2.4 L[
BRCRDDZENTESD. —MRIITHBIERR p, L 725 X ) Zexti & x, 13,



LD,

LLT,

E A

LD,

Y = _,5,0 +In(p, / (1-p,))
Py S
B

ZONEIE, RFA—FIZ L DRI %
b B
axﬁu — :Bo _ln(po /(l_po))
op, Vin
INHHANWE2RERICL VRO END. £ 56ICHESBIHOMETEON-FER
—60.717, f,=34270 /20T, 10 5—t 1 BRI,

_—f,+In[0.1/(1-0.)] -60.717-2.197

d, =

LD, =x,_ =1.707
10 =0l B, 34.270
INT A=Y DRI,
0:-1:— L _ 0.0
B 34270
dZ@—m@MU—%DZ*Q”TJW”=40w
: iz 34.270° '

EIRDOT, mlVar(x, ) 1%, TERITH &R Z ATERAT

-0.029 -0.050| 26.840 -15.082 -0.029|= |0.00005079 |

-15.082  8.481| | -0.050
d’ 1! d

Var(x, ,,,) =0.00005079

TRODZENTED. £ 5.6 ITRTEIITSE(x,,,)=0.00713 2% LI, LD, =1.707 D
95%(EME X IE, (1.694, 1.722) LEtE &I 5.

# 5.6 HEEN10/3—tL MR HEOHE

BIR Bo=|-60.717| 0.000 |-60.717 |-186.24 0.000] 58.48 104.01] 26.840 -15.082
B g1~ 34270 0.000] 34270 WL 0.000 | 104.01 185.09]-15.082 8.481
ﬂ(m—l) + |:I(m—l) :|7] U(m—l) :ﬁ@ U(m'l) I(m'l) I'lﬁj\ﬁ&jjééj\ﬁ

P=| 0.10 d d’ (1) 'd x  dose

XHHELD , = 1.708 do={ -0.029 Var=| 5.1E-05| L95%=| 1.694| 49.39

LD ,= 51.004 d=| -0.050 SE=| 7T.1E-03| U95%=| 1.722| 52.67
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5.5 LD DIEFEL: 95%(EFEX ]

& 2 MBI p, & 722 & x, ORI 22 E 8 X, BTENIR Lz & 9 I i T81%
FeBIANTE 2 RIER TR TS L E2R LT, AT A4 R 15 OHEE SN RIRER E ETO
95%IEEX I & COMHEEL, YEISM CTRILTHDIN, HDHHHEK p, & 72D HE X, D 95%1F
R, XM E T S%EHEXMEE COlME 725, A7 4 K161RT X1, &
HHELER p \oxtT 5 ny=In[p, / (1-p,)] %85 X S FATRERD, 95%FHEXH O IR
& FIRZREE) 5 i E TOXBHE X D OMEREHE, FEL < 2bku.

A7 A K16

IERES SRR KA

EROS%IERE | e, » EARMEERTHEHEE

X 4,725 OEWLEERMIE, BE

xERDD RAFDBELRALTHS.

ol * TR (1963) BUEBHE a2,
312-315.

T e RICDHEEIEDNIS%IEFE
X ITHETEREIZHLT
ET TR, BHED

Ada | Bar RECOLTOR
xAL95 X/\O X/\U95 Eﬁa)—egs%1E§EEFﬂﬁ 'i
EBTIERIZES.
2017.3.16 WR{TH 16

Z5 A RTHE o & LTWBR Yy, L AR 5.

LD IZ DWW TIEREZR 95%EHIXENEL, EURER n= L8, +Bx D 9I5%EHXHZ HKIT KD
DI EMTED. FIN (1979) 12K, 9S%EHIXMO FIROMEEL % £ & L7z & X2
R105 (2B 2 BRI EOHEEIL, Ay, =By + Bl THZBND. T OHEE R, D 95%
FREKREIL, 20 0B 5

9SVIZHELC A = 75, +1,[Var(is,,)
THZBND. ZO LD 9SWEMMRD, x, OWHEE 7, 2185 X B PAT /2 E#R L D%
sIX, po&ELD, L7
n,=In[p, /(1= py)]

(ﬁAo + BIJ’&L%) +1, \/Va’”(ﬁo + ﬂAlfch) =T
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THEALBND., TONRE S [ITOWTHRS ZEIZED, X O FMUlD 95%EFHIXFE DX KD
5N5.

A 02
[W)_ﬂ} {MWHM} Lgs{yar(ﬂl)_f_}g% o

a a

NITEHETH DD, 5 I2BL T2 %A
a+bx,os +CXjos =0
L h. T, 2IRADMBDRUZEY x5 ZRODZ LN TE D, fRIZ2OH DD, /hS
W8 Rpes L7210, REWTD Ryos 725,

# 56 b f=-60717, [=34270, HELSETH 1 LY, Var(B,)=26.840,
Var()=8.481, Cow(B,B)=-15082% i\, 1,=196 & LTa, b, ¢ ZRKICEY ZAT A
K17 IR T LD ICEHET 5.

ATA4 K17

LD, oM IEHE1295%1E #E K B

;T"rj.f"(f}’n) =26.840
26.840 -15.082 .
115082 8481 Var(5)=38.431
S Cov(h,. ) = ~15.082 2K AD
t =1.96 N
“ RO
po] 010 | no= 2197 1D, 1708 [ £95%-] 1.691 f{y‘:—bt\fb:—dac
a= 8646 b= 10139  c= -2972 U95%| 1.720 | 7 2
{Var(/‘%) (= fo)’ Hzrﬁov(ﬁm[s’,) 2010 ‘W]J {Vm(ﬂ)—ﬁ—,}mso
I [
a b C
2017316 MR a, b, c 1%, 2R DIREL 17

m,=In[p, /(1= py)]=In[0.1/(1-0.1)]=-2.197

1 — B’ (=2.197 - 60.171)?
t2

1.96°

a=Var(f,)- =26.840— =-864.6

b= 2Covf f)+ 2(77, —2/30)/31 — 2x(_15.082)+ 2><(—2.197—169(;2717)><34.270
t :

=1013.9
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8.4892

s B
=V ~ L —g481- =-297.2
c=Var(i 2 1.967
B & 2WAOMDONARITICA L T
—b++b* —4ac

Rygs = = (1.691, 1.720)

2c
155,

56 HHMETI 44 5—0OXEALVz 95%EERXMH
Ta ey MEIE, 50 X—t v MUER LD, Z EREICRD L2 HEL LTHLBA TS, &6
IZ, LDy, DR 5% EHEXM RO HT-DDOFEE LT “7 4 7—0RA” 1280 ERL S

nic. 7 4 7 =0 (Fieller ) 1%, EMRDAMIHE S LAET D EYRREOUIF g, LIS
DL

A7A4 K18

) LDgy & 1D95%1S 1R

SLDs HE M HETE DIS%EERMZERDHD
=812, E#HMIZTFiellerdX 1M EHNI T
5.

¢ TFieller® =X 11X, LDsy A AR B D LI
LOTHFEINDZEND, LLOIERELERE
XEz#HEET S5 THS.

¢ LD, A EIREHRDIS%EERMEHELS
EED AE x hoiEELTYH, RCKITFE
BI5.

2017.3.16 AT 18

p=B18 %ZH-oT ISUIEHEXMEZ EMIZEHAET S HETHS. Collett (2003) 1%, it
SEATHEZANT T 4 F—DOROEH AT T\ 5.

HEShEZEREEE BBLOBR L, %% Var(B) L Var(B) & L, 0%
Cov(B, )L T5. WOBM w=p,-pB 2EZ25. BEf MNP LB OTRHEERL D

DT, y OHFHEI,
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E(w)=p8,—pB =0
R0, w OEIE
Var(y) =Var(f,) —2pCov(f,, B,) + p*Var(B,)
THZLND., TOLE, B & 13, ERHMHED LIESNDDT, wik, FEEICE
HLo AT AE W
ﬂo ob,
\/Var(w)

%, BEMEEHSMERD. o T, t, B, EEERSAOmMla S THLHELIZEXIZ, p
D100-(1-a)% 13 FIX T

3 ‘Stw/Var(l,//)

DEMNB 2L 725, WlzE2FL, Z&EXLE LT,

ﬁoz - 2/01301&1 + p2ﬁ12 - tiVar(l//) =0
ERD. Var(w) 2 Var(y) AT 5 &

B =208, + p* B? — 12| Var(By) =2pCov(B,. B) + pVar(B) | =
Lh, REBEE, ROLIIp KT KAABLRD
| B =Var(B)ed |+ | 2Cov(By, B =28, | p+| B2 = Var(B)el | p* =

ZD2WHEKXD 2 SORIL, p DOT-DOD IS%EFEXRE &7 5.

2K a+bpt+ep’=0 O ¥ a, b, ¢ X, TNTH,

a= ﬁoz - Var(,éo)tj

b=2Cov(B,, Bt -2/, 3

c= ﬁlz - Var(ﬁl)ti
&0V, NFHHETH D73, s (AL T 2K

a+bp+cp’ =0

LB o T, 2IRADMMDARIZIY LDy, D 5% EFEXMERDH Z LN TX 5. il
20HDN, NSV R E72D, REWINR Syes 725

#£ 56 b f=—-60717, [=34270, HSEIESEATH 1 LY, Var(f,)=26840,
Var(f)=8481, Cov(f3,,3)=—-15082% >, t,=196 L Ta, b, ¢ IE
a= B2 —Var(f,)> = (—60.717)* — 26.840 x1.96% = 3583.5

b=2Cov(f,, B)i2 =28, =2x(~15.082) — 2x (—60.717) x 34.270 = 4045.7
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c= B2 —Var(B)i2 =34.270° -8.481x1.96 =1141.9
DESITEREESND. Zhb & 2 RAOMDRFUITRAL T

—~b++/b* —4a

€ —(-1.764, —1.779)
2c

LD DOT, & 57 O Excel DFHHE Y — MIRT K D12 LDsy DIEMETR 95 %15 18 X [
LDy, =(1.764, 1.779) %155

ﬁ:

# 5.7 HEEN B0 N—% o &R HEDOEM 95%(EHE X [H

[E1)5 D95 Yo (FHE KR 2> 5 DE

po| 050 | g 0000 LD, 1772 | L95%| 1.764 . —b+/b> —4ac

a= -932.8 b= 1053.1 c= -297.2 U95%=| 1.779 195 = 2¢

7 47— L BEH
P0=L_1129_J o= 0.000 ll)p0=| 1.772 | L95%=| 1.764 —b ++/b> —4dac

a= 3583.5 b= 4045.7 c= 1141.9 U95%=| 1.779 2c

EfE72 LDy D 95% G X R OE VL AR 727 4 7 —DHUT KL > TR LR, "IfiToO
FIFD 5% IEHEXMNS DEHFER L —8+ 52 L 2R L. 22T, 2 kKXol
T DN GRKOT=D, “T7 47— & LTiL, 2 kO

—b+~b* —4dac

2c
|:2C0V(ﬂA0a Bl )ti - 21805’1 :| + \/[ZCOV(,@O > ﬁl )ti - 2:6305)1 ]2 - 4[1802 - Var(ﬁo )t;}
2[’@12 - Var(ﬁl)ti}

ﬁ:

PRI LU LT TIIRENL TS, ZORITEMETHHDT, LD 2 RADIEA
BAEFHEL, TORIC2RRNOMERD D LWV oT-5HRIEZ#IO 5.

74 7 =D, Tk 2 SOERUANGE > EHOLOERAFRIKH £ KD 5 720
— IR EZ T THY, LDGIISHLEbDTHS.

[E17 D 95%EHEX [ 6 DEMNE, LDy DA BT LD I LTH, AT A R 1612770
koI, HEMICHHFRETH L DT, #HRELL.
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BERITHZRAN-MH 2 EXBUERICE DOV EA FERDHEE

6.1 Excel VILN\—ZFRW=RLE

FAFE AT E AR A4 5 R LB SOV TE, BRERSMME WS 7 m ey MEICH S
&, Yy ME BXO, #i 2 EXHQEEZRLTE . HRITHIE WA EEIETIE, 7a
By METIERS BB VAT 4 v I 5Miak v 7EA Nl LTHWSr Y v MEIZDOW
THIE TR LT, RETIE, 7 EA Nllific BfEEIMBRE 10 2 V28 2 B s>
WORT.

RAEEAMT EEIF A 5 R AETHE, (Frby ME vy ME, fili 2 ExEE) oLo
FETS, Vo7 BEIG LIZIEE 2, OFHE, BEO EHw, OFHRANRR 57210 T,
HEOTDDOFEFR—THDHZ L ERLE.

HWITHE AN DEREDOSEE, BEMMBEERE 7=F(x) L LLZIC, ZhEhD
ﬁﬁ%ﬁa:ﬁbfm@$nﬁwﬁmﬁﬁ%é%$ﬁ2E%ﬁuﬁi&Lf,ﬂ@tﬁ%i
%75, TNETROMEAEY TOMBIEL 7 L LI &0, TRENOLEE, 2 EH6
DR

Sfan,m)= ( J;; (1= 7,) )
Vi

TERIND. KT 270D A E InL i
InL= ZA; InL = Z{Vlln|:(ni ]ﬁiyf (1- ﬁi)”f*y; :|
= = Vi
Thd. V7EA NMIRE LTORBEOANRE-> THRBLEDOERIL, RLTHD. 1F
WATH 2 W T B LiEIL, B InL % BB 04T D /8T A — 2 TRy L7eXxE 2 a7 B
Bl L, EHITNRNTA—FT 2RSS LEEROBEBST-ERITIE L C=a—hy - T
T U AETREEE InL 2R Kb L=,

A RO D 2ITHEIEELTYH, IO EEMIZ Excel IZATIL, fRERDDHZ L
RS TERW., BfEZIEDDE 1 4L LT, Excel YNV A_N—%ffio T AfEERdD DT
EEHETS., ZNET, Excel DY NANR—TORLEZRLTIRN>T-0IX, HitY 7
FTIESLT L RIS L TWRWS 7 EA RO 95%EHXM, LD, 72 & D 95%(ZHHIX [
DFEM EORBEZfFE 720, FHRITHOWATINTH 5oL niiTia bEZE Lehb T
o, K& D, Excel DY N—"TL, IWHOTZDIZLHEARGILFHATIING R
AN
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Excel @Y NAS—TlRERZRD D Z L1x, HEHET VO EONE % M|

bLdH b,
b 5.

CRERT DM

Hb=a—hy « 7V ECTF Y LU VTARIEBE L TOFEO-DODOEET

274 K19

H2EXNBELTOHTIIH

g BB N P4 4= -
Pop ¥ =t B HEEAE S 1750 U D% 1780 1 DESE
" o
i HEx y: n; Di ;" In(L;)] =z Ui Uiz Lin Lin Lio 1i2
1 1.6907 6 59 0.102 0.095 -19.415( 0.100| 0.431 0.729 5.564 9.407 9.407 15.904
2 17242 13 60 0217 0188 -31.515| 0208 1.904 3.284| 11.049 19.050 19.050 32.846
3017552 18 62 0290 0338 -37.674| 0412] -3.605 -6.328| 21.352 37.478 37.478 65.781
4 17842 28 56 0500 0542 -39.017| 0.782| -3.415 -6.093| 30.032 53.583 53.583 95.603
5 18113 52 63 0825 0758 -30.007| 1.420| 7.910 14.328| 36.164 65.504 65.504 118.648
6 1.8369 53 59 0.898 0918 -19.536| 2.497| -3.109 -5.711| 35.417 65.057 65.057 119.503
7 18610 61 62 0984 0986 -5.126| 4.247| -0.488 -0.908| 16.687 31.054 31.054 57.791
8 1.8839 60 60 1.000 0999 -0.053| 7.036| 0372 0700| 2246 4231 4231  7.970
i In L=-182.343 0.000 0.000 158.51 285.36 285.36 514.05
Yk Lo"=[-39.572| 0.000| -39.572 0.000 158.51 285.36| 10.427 -5.788
i pir=] 22,041 0.000] 22.041 0.000| 28536 514.05| -5.788  3.215
B[ HT 1> g U I I s
pof 010 | = 2250 LD,o| 1693 [295%] 1672 | peip—dac
a= -3522 b= 416.7 c= 1232 U9s%=| 1700 | M~ 2¢
AO7THIU LU HFHRITH | OFERXZE
wrate ®EGE OB RBMORICHZBEITT, MIXFTOEY 19

F-OPybDEEEL<RALTHS.

A 74 K20

fE2E N B ZE L 95% (558 X

ETICHTEMEI/NNTY

20173196 W ST

BT EARHEELUESD

AELAMLTLNS.
20
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6.2 RIMBIENHZLYT EA FRIRE T 54 2 EXEE

e/ MR 5545 D RS 15, RPBCIREE x (2R LT, (LBRT A— 2 % p,, , THRST A —
S ko, & LTRO LD ICERSNS.

w=Fg,(x)=1- expl:—exp[mﬂ
O ey

1
r=1- exp{—exp[—@Jr—xﬂ
Osgr Osey

S M 7 A R i fe )

o E

)7 1
By=- SEV, B =

O sy O gy
L LT
ﬁzl—exp[—exp ,Bo+ﬁlx)]
ICEBAT HZ &N TED. 2HITHEAIRSHZ LT
ln[—ln(l — 72')] =B, + px
MIEALT 52 &M TE, REEBEAMTZEUFICE > TREMARD D Z L1355 4 = TRLE.
ZO KD AR, TEEATEE KD D 72D DRI & M HAL T D 72 D SRR 2 E T
5. Excel IT13 2 A DOHEREE N H 5D T,

InL —ln{ J "(l—frl.)"'y‘}=Ln(Binimdist(yi,nl,ni,false))

CE o THEEELZEZTIE LIV, B OREY 7 M, 2 AT ORER B X A B
5D TIERL, 2 WAMOMAGDLEREZ GO, Hiffion Yy METIE, XETRIN
BB L 725 X912, MABDOERETOROMEBLE L L.

Excel DY NV —% W BEOFHERKREEZ £ 6.1 (-7, ZNE TRLULEEIERIT
Fl7p Eh e B E Lign., 72, MKEHEZ EotfAa b < 7. Excel @Y L3 —|Z
KV, ®EEBE nL ZRKIZTDH LI, BEREBREB & B % /W AA—TELEEETTH
%.

HF5HER (2008) OF 74 12 (PR TF 4w 7EFN, by NEFL, BEETFIL)
O 3 O ESISET VORI H Y, BEETVOBEAEN b > & blnEik b
TW5. 12720, FRMRED R ENTWVRNO T Excel DY L R—TRD7ZENFFREAE L
WNHIBE2S T E 72Uy, 7238, Dobson, Barntt (2008) ¢ Table7.4 (21X, 3 FEOET MIHKT 2
RS RSN TEY, Excel DY A AN—TROZEIFREAIE LN & AR ST

56



# 6.1 BT FHRF—HZIZ Excel Y N—% W4 2 EREEE CO R R

[PESIE (PESSE
*EC TE AR HBLEE| #EEfE HoLE HEEE SR InL,

i & x Vi n; D D x; 3)InL; T; InL, EHIAE
1 1.6907 6 59 0.102| 0.632 -38.129 0.095 -1.792  -19.415
2 17242 13 60 0217 0.632 -23.689 0.188  -2.242  -31.515
3 1.7552 18 62 0290 0.632 -17.103 0.338  -2.521 37.674
4 17842 28 56 0.500| 0.632  -4.270 0.542  -2.444  -39.017
5 1.8113 52 63  0.825| 0.632  -7.705 0.758  -2.860  -30.007
6 1.8369 53 59 0.898| 0.632 -12.686 0918 -1.912  -19.536
7 1.8610 61 62 0984 0.632 -24.852 0.986  -0.999 -5.126
8§  1.8839 60 60 1.000 | 0.632 -27.521 0.999  -0.053 -0.053

IR Boo=|  0.000| -155.954 | | -39.572 | -14.822 | [-182.343

fHx g 2=  0.000[4) FinL 22.041 | FilnL

1) A i LR

FIE 1) WIHEE L TR =0L =075,
FlE2) #EME LT 7, =1—exp[—exp(/§0 +lel.)} EHRENDOFETS.

FINE 3) KA InL, & 2 A BAE A > TEHET 5.
InZ,=Ln (Binimdist (yi, ni, n;, false))
FIME4) mL, OFEF L ZF5ET 5.
InL=Sum (InZ, DFiH)
FlE5) Excel DY NVR—% T2 ANSHF T a s >T RAUS>SYNNR=T KLY TTIT
A NCT D, T—H >V R— TERENT 5.
FIE 6) YA SR—DRT A—HRET, [HE€enLtr, DR E 28R,
[ omie p & pofEH &ty L, T5.

PUEDOBIECHE LN ENEDOAITRIN TN, KD O HEEEICE, EHETH
HMIA P LB EINTND = L IS AU ETH 5. R D R FE

nL==3" [y In(%)+(n - y)n(-7)]
THELEZLDOTHD.

Excel DV A NR—D R XX, — BB ETLORAUCE bbb, # 6.2 ITRT LT
(BT A= 2 % p, BEO TRST A— 5 & o B AVEIRIBO £ £ Ch A Kk

WL ENTED.
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62 MIEARTA—H % u,, BER BIAT A =5 % o, &IV

IPENSES (IPERIE
E FECE AR MBI HEEE aECbE HEREAE P ECL
H & x Vi n; Pi T InZ, T In(L;)

1
1 1.6907 6 59 0.102| 0.095 -1.792 0.095 -1.792
2 17242 13 60  0217| 0.188 -2.242 0.188  -2.242
3 17552 18 62  0.290| 0.338 -2.521 0.338  -2.521
4 17842 28 56 0.500| 0.542 -2.444 0.542  -2.444
5 18113 52 63  0.825| 0.758  -2.860 0.758  -2.860
6  1.8369 53 59  0.898| 0.918 -1.912 0918  -1.912
7 1.8610 61 62 0.984| 0.98  -0.999 0.986  -0.999
8  1.8839 60 60  1.000| 0.999  -0.053 0.999  -0.053
YR po=| -39.572 | -14.822 1.795 | -14.822
& p~=| 22.041| FalnL 0.045 [ Filn L=
B A iR

IR A—Z DBEIE, HHEL LTH=0& B =02LDLHITLATHRVIILIEE
AN THIEEEDOR KL TEDLDOTHLN, IWIE T A—F % 4, & oy, DBREITIT,
PIE OB EIITEERLETH 5.

P/ NT A—F p, AL, BN 50% & 725 K5 et & Ay, =1.8 5%, TBRA
T A—=H oy, (I, ABHEOFMD 1/4 BE oy, =0.05 252, FIE6) &FEERIZY LA
—TRBLEEELRKRILTDE, 4, =1.795B L Vo, =0.045%155. ZOFRKENGIEHR
iz,

p=—tor o 175 957 51 _5pm4

Ogy 0.045 o

DEIITERTE, BEUREEE AWK LEORRE BT 5 Z LR TE 5.

6.3 FWMITHZAN=HELE

A £ T, Excel DIEAREAED L CFRIEEIZ L > THEFHELZIT-> TE 7253, Excel ® Y
W= fifi o TREE LICHRLMNRDO LN D Z &K 6.1 TRLT-.

R & R L 0 o 7 F A Rl BT MBS % AV B 2 EhaIc oL
T, TR L. SR ROMEEE L, 1%

InZ, = 1n["’]+y,, In(z,)+ (1, — y,)In(l - 7,)
Vi
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THhY,
7 =1—exp[—exp(ﬂ0 +/lei):| o l=m= exp[—exp(ﬁo +/lei):|

ZRALEHT S L,

n;

InL = ln[
Vi

}"'y; ln{l—exp[—exp(ﬂo +ﬂl'xi ):|} _(ni —y,.)exp(ﬂo +ﬂ1xi)

NEBND. L B TR LT 2= 7 B,

olnL. (1=7r.)z,
U, = : :yl( 02 =(m, =¥,z
op, T;
olnL.
U, = et =U,x,
op,

772Uz, =exp(f, + fx,)

LD, SIBHITH L B TR LT, 2RO DA ZE S THBITHIOER 255 T 5
o’ InL, yi(d—7)(7; —z,)z
Iy =~ =" 2 -
By 7T

Ly, =1

(ni —yi)zi

11‘21 :Iilz

_ 2
Ly =1yx;

F 62 THELEZRMELEHE Y — MT £ 63 ITHERITINOFITOHREREZ ANT,
Iy A TH 2 R U7k R 2 7”T. Excel Y A= HWFICH YR LEREA R L C& 1z
DX, BOXEEEDOHFERICOBMBEEZ ARG LEET LI ERNICHANEDT 52 L1275 &
WrLizinbThS.

#£ 6.3 Excl Y /L S3—"TxECLE DI KL% DTEHRATHIOFHH

~ e B
s o0 O ek e 51 1 DEH
o HiEx y, n; Pi T In(L ;) Zi I Iin Ly 1y

1.6907 6 59 0.102 0.095 -1.792 0.100 5.564 9.407 9.407 15.904

i
11
2 1 1.7242 13 60 0217  0.188  -2.242| 0.208| 11.049 19.050 19.050 32.847
3 1 1.7552 18 62 0290  0.338  -2.521| 0.412| 21.353 37.478 37.478 65.781
4 1 17842 28 56  0.500  0.542  -2.444| 0.782| 30.032 53.583 53.583 95.604
5 1 18113 52 63 0.825 0.758  -2.860| 1.420| 36.164 65.504 65.504 118.648
6 1 1.8369 53 59 0.898 0918 -1.912| 2.497| 35417 65057 65.057 119.502
7 1 1.8610 61 62 0984  0.98  -0.999| 4247| 16.687 31.054 31.054 57.792
8 1 1.8839 60 60 1.000 0999 -0.053| 7.036| 2246 4231 4231 7.971
A B = -39.572| -14.822 158.51 28537 28537 514.05
fix g = 22.041| FilnL 158.51 285.37| 10.426 -5.788
28537 514.05| -5.788  3.215
1 T4 8
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BHE BB A E L RMD T2 2 1%, R0 EETLHD L, FrolthiE
AbUXUERRT 5. 227 X7 MBI MERTienie=a— by« 7Y AT
LE R TENE, RSP IELNZ & OMEENFLND.

FIE1) WIMEE LT, 97 B, =0 L B =020 L T5.

FlE2) HBROHEEM L LT
7z =1 —exp[—exp(ﬁo +le1 )J
=l-exp (-exp (0+0*1.6907))
=l-exp(-1)=0.632
ELTHEEBELDOHETS.

FIE3) AELE InL, & 2 THOAMBER > TRHR T 5.
InZ, =Ln (Binimdist (yi,ni, m1, false))
= Ln(Binimdist (6,59,0.632, false))
=-38.129
FIE4) i, OEF WL ZFETS.
InL=Sum (InZ, O#iPH)=-155.954

FIE 5) Y AA—D8T A—a%ET, [T el vl, [BEE : il iBieg,
[eromie s b p ot 2ty bL, T5.

FIE6) I S, =-39.572 LIHX 3 =22041, InL=-14822 BfFSh5.
FIE7) FHRITHND i=1 OEHRZ

; _{yla—m)m -2)z
L1 2
4

_(n1 _y1)Z1j|

=-(6*(1-0.095)*(0.095-0.1)/0.0957%2) - (59-6)*0.1)

=5.564

72121, zi=exp(-39.572+22.041%1.6907)=0.100
I,,=1,,5=5.564%1.6907=9.407
I, =1,,5=5.564%1.6907=9.407
l,,=1,%"=5.564%1.6907"2=15.904

ELCEETS.
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FIE 8) HHAITFHID 1, DEREFHHETS.
I, =Sum( I, D#iFH)=158.51

FIE9) HEHRITHIDI % (2x2) & LTEIET S.

158.51 285.37
285.37 514.05

FIE 10) et T80% 1 CTRHE T 5.

I=

10.426  -5.788
-5.788 3.215

I'=Minverse (] O#%iH) =

6.4 SDEESBITINZRNCTEA FEIIRD 95% S8 X H

HEE SNTRUR/ ST A — 2 L HBLROHEE 7, 13,
7T, =1—exp[—exp(ﬁ’o +ﬁlxi)]

EHEINTVD. FUREROHEEMIT, # 2 EiiEZ i

i, =In[~In(1-7)]= 4, + fix
ThY, ZOHEED 95%EEXEIL, 5.3 L RfkRE 25 THERIT & 25 B35 BIT5
X,

1_1{ Var(f,) Cvao,/»’l)}
Cov(ﬂovﬂl) Var(ﬂl)

D ERENLT, X7 MV x, =(,x,) AL 2R T
Var(n,) = Var(,HA0 + ,81)‘1,1-) =xI"'x"
THET S.
L95%(5,) =, —1.96Var(7,)
U95%(n,) =n, +1.96\/Var(n,)

CHE L, BRI L0 95 IR 2 il 2 TP

L95%(#,) =1—-exp{-exp[L95%(17,)]}
U95%(%,) =1—-exp{-exp[U95%(#,)]}
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# 64 HESNT-L 7EA Nh# D 95%(E HE X

AN
s T B e e EHRERIC T Iz AT
5]
Ui HEx y, n; D T; n n” St L95% U95% | L95% U95%

1.6907 6 59 0.102 0.095 | -2.233 -2.307 0.045 -2.723 -1.892| 0.064 0.140
1.7242 13 60 0.217 0.188 | -1.410 -1.569 0.025 -1.878 -1.259| 0.142 0.247
1.7552 18 62 0.290 0.338 | -1.070 -0.886 0.013 -1.108 -0.664 | 0.281 0.403
1.7842 28 56 0.500 0.542 | -0.367 -0.246 0.007 -0.412 -0.081 | 0.484 0.602
1.8113 52 63 0.825 0.758 | 0.557 0.351 0.007 0.190 0.511| 0.702 0.811
1.8369 53 59 0.898 0.918 | 0.827 0.915 0.011 0.713 1.117| 0.870 0.953
1.8610 61 62 0.984 0.986 | 1.418 1.446 0.018 1.182 1.710| 0.962 0.996
1.8839 60 60 1.000 0.999 - 1.951 0.029 1.618 2.284| 0.994 1.000

0 1 N L AW N =
— e e e e e

6.1 il 2 BT R 2 E RIS X O BLRIT KT 2 e/ MBE 547 0 & Tidw

FHE 1) HEEME 20, HE SN EYRERE B, =-39.572 & §,=22.041 Z VTR D X 9 1R
Rans.
7T, =1—exp[—exp(ﬁ0 +ﬁlxiﬂ
=l-exp(-exp(-39.572+22.041*%1.6907))
=l-exp(-0.100)=0.095

FE2) HHE p \ZOWT O 2 BRI g, , HEEME A 1L, HESHRERRE S, =
—39.572 & f,=22.041 Z AN TIRD L 9 IZEHEN .
7, =In[-In(1- p))]=Ln (-Ln (1-0.095) ) =-2.233

A

7, =In[-In(l-7,)]= B, + Bx=-39.572+22.041*1.6907=-2.307

FlE 3) HBUROHEM 5, O3 EVar(h) 12, X7 bV x =(,x,) &R 2 KX
Var(n,) = Var(,@0 + ﬁ1x1,1) = xll"lxlT
THEES 2.
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R 1 1.6907 10.426  -5.788 1
Var(n,) =

=0.045
-5.788  3.215| | 1.6907

FIE 4) HEEM A O 9B5%FXHIE, KOXHICHESND.

L95%(55,)=-2.233-1.96*sqrt (0.045)=-2.723
U95%(#,)=-2.233+1.96*sqrt (0.045)=-1.892

FIES) HEM 7 12, KA TEHESHS.

L95%(#,)=1-Exp (-Exp (-2.723))=0.064
U95%(#,) =1-Exp (-Exp (-1.892) ) =0.140

“HE% Excel >— M EIZEBIL, FNE1) 726 FE 5)

TFlE 6) w4 HE, B, &
L, Excel DA ZHWTH 6.1 (23T L9 IEXT 5.

F TOHEEE 2 BIRGFH
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1. ERITHNZRWN-TOEY MEIZK ST A FHIROETE

71 LE/NTA—8 4 EMIRINT A =5 o DHERE

NAEBEAMTEEIFEZHE D) 7 By MEIZOWTE, 2 ECTHELIRLE. [FHiT8 2 H
WAH7r bty MEIZOWTIE, Byy MESIFIERBEOREERE L 22D T, ZTNFEFT/RLTZ
otz

SR x,, i=12,.,n (T 2MBR L LT 2BBEERDMOT 7 EA Filh#iL, 2
FIFHEIER M2 @ & L2 L SN NLEANT A =S &y, BIRNT A =S o L LTEHEIZ,
WRDOXITERSND.

ZoRE,

ERERITEIT D Z LIz kY,

1
ﬂoz_ﬁ’ ﬁlz_
o o
LT
T, Z@(ﬂo +ﬂ1xi)

DEITHERET LI LENRTED. BT 2ZEI28Y, ploZMnD R0 bR
DT A =2 T 2mBaABNEE SN2 A v bR&H L. MELELIE, 7,250
TO2HBEDHE AL L L& X

InL= Z" InL, :Zn lanniJzz’i” (l—ﬂi)"‘y'}
. . Vi

TEFR LD . Excel 121X 2 AT DR N &H 5 D T,

i

InL zlnﬁn’}ﬂ'f" (1—71'[)"'”}=Ln (Binimdist (yi,ni, i, false))
y

k> THETZ LN TES. Excel DY AN—ZHNWT, 1nL ZmKIETH L85 A—
HLBIOL ZERDD., F 7.1 12”7 Excel ¥ — M- 7=FlEE w7,

FIE 1) MEHEE LT =0& B =0y FT 5.
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FlE2) HEME LT 7,=0(B +Bx) ZENMEIHETS.
;= Normdist (B, +pBx,,0,1,true)
FIA3) AL InL, % 2 EAMBEEZ > TRHE T 5.
InZ,=Ln (Binimdist (yi, ni, mi, false))
FlE4) L, OEF InL ZFHETS.
InL=Sum (InZ, DHilH)
FIE 5) Y AN—DRT 2—23ET, [ enLtrL, L IROR B 2 B4R,
e oEie s b g ofEEEy L, T%.

#£ 71 BT FRF—ZIZ Excel IV NR—F AN B Yy MNETOELMR

Zaryk R R

B FECE AP MBI HEEME SECLE HEEAE B HETENE S EOL

i HEx Vi n; p: | 27, 3)InL, T; InL; T; In(L ;)
1 1.6907 6 59 0.102 | 0.500 -23.272 0.057 -2.680 0.057 -2.680
2 1.7242 13 60 0.217| 0.500 -12.316 0.179 -2.366 0.179 -2.366
3 1.7552 18 62 0.290 [ 0.500 -7.822 0.379 -3.267 0.379  -3.267
4 1.7842 28 56 0.500 | 0.500 -2.243 0.604 -3.478 0.604  -3.478
5 1.8113 52 63 0.825 | 0.500 -16.522 0.788 -2.312 0.788 -2.312
6 1.8369 53 59 0.898 | 0.500 -23.272 0.904 -1.785 0.904  -1.785
7 1.8610 61 62 0.984 | 0.500 -38.848 0.962 -1.494 0.962  -1.494
8 1.8839 60 60 1.000 | 0.500 -41.589 0.987 -0.777 0.987  -0.777
R By=[ 0.000 —165.884| -34.935| -18.159 u "= 1.7709 | -18.159

gz p = 0000 FiimL | 19728 il o ~=] 0.0507 [ Fin L=

1) e 5) A 6) HIlfi%

FIE 6) B : EROADONENRT A—H%Z u=18, WIRXTA—F%Eoc=01%, HIHIHEL
LTY A ARN— ko THBLEELIRKRILST D, 7L,
m;=Normdist (xi, 4, o,true). HEINZ 2=1.7709, 6=0.0507 LV, [FEYF
T A=A

<0 17709 .
= =-34.93, =
2 6 0.0507 2

11
& 0.0507

NELND. 2B, ROLNT-RMELEICE, EHETHIMAEDODEELEEN
TWAZLICHEBRNLET, BV 7 NeBEIBERD 5.

=19.72

Excel DY NWAR—DRSIE, —RIGBEET VORI E 5bhd, £ 7.1 (TRT LI
MENT A= % y BIY BPRANTA—=F o 2 VT2 HMIEO T E THOIRALMEZRD D Z
EMTED. 2L, NIA=ZOENEZENTWLDOT, WIHHEORIE Z W WIIEICT5
EFHEBMLTLEY, RLEELRNILEHDLDT, FEETHELEN NS RD LD
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CHIME A SR T D, A S LTI, (BT A—% 4 0%, MK p=0.5 &7 2 e &
B, REERIFA—=Fold, EROHD p-c 70T u+o £700 X5 70 HBIE 0.16 £7213 0.841
O END 4 & OEREEE FWD

(RAELE, EOLIRFIETTT) hEeDERMICIEWLT, TEEARRILT 2 HIET
T EOEZIZ, HHEOZ LI THY, REITRS> TRV, T2 TRLULEFEICAILT
WX, T 5 BEUZ X D HEEME 35 DAvTcRe, 2 B ISkHS T 2 REMEIC ) LT B 22045
BB ARE L CTHREE) L, ZNOOEPRRKERD LK) RBEBONT A =2 52155
HiEEREEES S ), L—bTE 5. o, [RELIE, MTTH) EOEMICE, Mk
(EE)DHETT) EOEZXTEIEA D

7.2 BHRITNZERAWERLE

# 7.1 T/, Excel DY VW —%ffio TR EMENP RO ONDHZ 2R LT L
BHED 95%[EHH XM DHEE ML EE R e AT A 2155 Z E N TE V. £ 2T, XL
FEIZOWT 2 ORI % Excel v— b EIZHEDIAA, AL GEAITHIZRKRD 5.

FHEOREALE InL, 1%,

InZ, :ln[nij+yi In(z,)+(n, —y,)In(1-7,)
Yi

72D T,
= @(,Bo +ﬂ1xi)
ERANLEET S L,

lnLi :1n[nij+yi 1n|:@(ﬂo +ﬂ1xi):|_(ni _yi)ln[l_@(ﬁo +ﬂ1xi):|
Vi
DEFHLND. B L B TR L TA a7 BT

OlnL,
op,
. ¢(:Bo+,31xi)
(b(ﬂo +ﬁ1xi)

o) 1|

OlnL,
op,
72720, z, =B+ B,

Uy=

¢(:Bo +ﬁ1xz‘)
1_@(ﬂo +ﬂ1xi)

—(I’li _yi)

Uy=

=U;x;
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L%, EBHITH L BITED 2BORBD DA E IS TIHBITHIOER 5 HET 5.

Ly, :_82 Inf,
aIBOﬁO
(B +ﬂ1xi){ Ji - =i }
@ ) 1-@ A
:_¢(ﬂ0 +ﬂl‘xi) (130 +,5'1x1) (ﬂo +ﬂ1x,)

_)’i¢(ﬂo +ﬂ1xi) B (n; _)’i)¢(ﬁo +181xi)
o (fy+ ) [1-@(p+8x)]

—d(z V2| 2 n — + Vi | (n, =)
=4(z) 1[@(4) 1-@(z )} o { z) [L—@(Q)T}

Ly, =1x;

Iy =1,
Ly =]i11xi2
# 62 THEEEEZREKRALEZHE Y — NS £ 63 IZIERITHOEITOFHEXE ANT,
OB AT I 2 3B LT fE 2 0”3, Excel Y A AN—Z HNTICHY K LEIEA R L TE -
DIE, HOXMEEEORIRLOBERA KRG LEET 2 EICHNE ST 5 Z Lt/ s &
FEL TS,

BHEZ RO RS A TE L RN T 2 2 &1, R EETLHL L, ooy &

b UL LIERBRT 2. SR LA a7 X7 MBI MERITIE b Bz, =a2— ko -
77 AETREERKMETENE, RBOAPIELNT L ORRENF BN D.

7 7.2 Excel YW A—TXELEDORKILZEO T v vy MERITHIOHE

N i
st ST O mm el 7911 B

i G HEx oy, n pi T In(L;)| z; I Iin 1y Iin
1 1 1.6907 6 59 0.102 0.057 -2.680 | -1.581 16.076  27.179 27.179 45.952
2 1 17242 13 60 0.217 0.179 -2.366 | -0.920 28.798 49.654 49.654 85.613
3 1 17552 18 62 0.290 0.379 -3.267 | -0.309 37.385 65.618 65.618 115.173
4 1 1.7842 28 56 0.500 0.604 -3.477 | 0.263 35430 63.214 63.214 112.786
5 1 18113 52 63 0.825 0.788 -2.313 | 0.798 30.879 55931 55.931 101.307
6 1 18369 53 59 0.898 0.904 -1.785| 1.303 19.934  36.616 36.616 67.260
7 1 18610 61 62 0.984 0.962 -1.494 | 1.778 10.566 19.663 19.663 36.594
8 1 1.8839 60 60 1.000 0.987 -0.777 | 2.230 4.566 8.602 8.602 16.205
IR By =| -34.935| -18.159 183.63 32648 326.48 580.89
fHx p,~=| 19.728 | FilnL 183.63 326.48 6.967 -3.916
326.48 580.89| -3.916 2.202

T I ll\iﬁa’(jj: St
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FIE 1) 726 FNH6) £TIE, £ 7.1 TOFEELFELCROTHIKTS.

FlE 6) GIH B, =-34.935 LHE f,=19.728, InL=-18.195 BEFHN 5.

FIET) BEHITHOi=1DEZ %

_ _( n) +d(z N " (n, —»)
O S AR 1)[@(21)2 [1—@@)}2}

=0.1143*( -1.581*(6/0.0569-(59-6)/(1-0.0569))

+0.1143*(6/0.0569"2)+(59-6) / (1-0.0569) ~2)
= 16.076
72720, 21=-34.935+419.728*1.6907=-1.581
#(z) =Normdist (-1.581,0,1,fals)=0.1143
d)(zl)=Normdist (-1.581,0,1,true)=0.0569
Ly,=1,,%,=16.076%1.6907=27.179
I, =1,%=16.076%¥1.6907=27.179
l,,=1,%"=16.076%1.6907"2=45.952

ELCEET .

FIE8) 1HAITHID 1, DEFREFHHETS.
I-llzsum(l[,” O)%ﬁ) =183.63

FIE9) HHITHIDOT % (2x2) & L TEETS.

183.63  326.48

I=l" 37648 580.89

FIE 10) o HAL P HATH A2 1 CTRHEAT 5.

6.967 -3.916

I '=Minverse ( I O#i}]) =
-3.916 2.202

TG HATHINHAE CENE, TNETHRVIRLURLTERZY 7 EA RO 95%(E1HE
zﬁ@ﬂ%,m%mﬁ¢®%%Eﬁ&%&g%%ﬁﬁé:&ﬁf%b
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8. 3D EA FHIRDLE

8.1 fIE/NTA—R LT

THE T, HERISHBRIC T AT (v 7 4570, IERDAR, RAMBESROH TITD %,
BB E BRI X DI LlE, HRITH 2 W Te i BIE TN IS OW T T2 TE T2,
BRISHFCIERSMEZME S oty MEL oD RAT 4 v 70> vy y MEE, 2
RAHRTHY, 1ZL AR 7EA Nli#RE 0D, B/ RIESAR 2 V240 2 B ok

RINT A =2 ZANHE

i, RREICERLSBEZGIK U 7EA FlIfRERD L EZRLTE.

Z T, Excel DY NN Lo TRHELEEEZRKALT L HET, L3O 7EA K
A EREX L THEROEVWEZEIE TS, 294K 21 ouyy o<, #HEX
z =B+ Bx, ERVEHEBSTESNA TS, Frby b a2 EXHROMTIE, 4&6%

i

HEMLE LTS, MEXzH0D & 2 BORMDAERICRLDTHLN, aLé a2l

I G EVITIERRTIE & 72 0 RISy XN EHEZ 72 D DO TRl C& 7=

AT74 K21

A yk-7OE vk -f2E 5

Yy Zae vk [iPESS PN
A FECER AR MBI HEEME R HEEME xR [ HEEME R
i H&Ex Vi n; D TN In(L;) N In(L;) i In(L;)
1 1.6907 6 59 0.102| 0.059 -20222| 0.057 -20.303| 0.095 -19.415
2 17242 13 60 0217] 0.164 -31.921| 0.179 -31.639| 0.188 -31.515
3017552 18 62 0.290| 0362 -38.067| 0.379 -38421| 0338 -37.674
4 17842 28 | 56 0.500| 0.605 -40.087| 0.604 -40.051 0.542  -39.018
5 1.8113 52 63 0.825| 0.795 -29.360| 0.788 -29.459( 0.758 -30.006
6 18369 53 59 0.898| 0.903 -19.407| 0.904 -19.408| 0918 -19.536
7 18610 61 | 62 098] 0955 -5902| 0962 -5.621| 098 -5.126
8 1.8839 60 60 1.000[ 0979 -1270| 0987 -0.777| 0.999  -0.053
FilIn L=]-186.235 | Fl In L=|-185.679 | 1 In L=|-182.343
BIR po=| -60.716 w1771 w1795
fHZ gi~=|  34.270 o™= 0.051 o™= 0.045

ExcelVL/\—[2&Y, HYBAEERAIELE.
fA2E X M E B (R/MBIES ) DHTITHA KD

wrale WEGE b \Z Lk, BEXEBDORTAIZRENTNS

21

69




MIEREAWZSAIE, #ESNTE T A—200h, v I7EA RROBRERET S 2
CIHREETH D, ey MEOE, MEIRE x (ST 2Bz, O 7 EA N,
RIEEMEERI M % @ & LIn & Z1T, B SNT A2 %y, WIRNNT A =L %06, & LTz
Bals, MOESICERSIND.

ﬂ}=¢(%_¢%mJ
GNOR

1
7[1' - @(_M_F_xl
Ownor  Onor

DX IR ERT L LIk Y,

Z DK%,

1
pr=-t g
O nor O nor
ETHLicLy,
T = @(ﬂo + ﬁlxi)

ICRIERICT D2 ENTE, ZORNORELELZERL, NT A —F B & B IZ O TR

4y Lz,

TONBNRTA—=L ey, TBRAT A= e, ELTH, ZNLEHAOTR#STS
Tl FRETCIE B ANEMEL 72 A, Excle D Y A N—% FHWAEAICIE, P IR D3 T
POINDDT, (typrs Oyor) EAVTHIEMEZ T2, NI A—XOBERSITIIRS TH 5.

By MEX, YZEA FIBICe AT 4 v 7 A DTV T, BHEIZIRE

exp(f, + B x,)
I+exp(f, + Bix,)

ERWCE . 70ty METHWERLEAT A—5 % 4,0, WRATA—S %o, & LI

e,

7 =Fo6(x,) =

1
ﬂoz_m’ B=—

Or06 Oro6

TEXZ2BLEHT L L

X — Hiog
€X I
p( O 106 ]

1+ exp[xi ~— Hioc j

O 106

7 =Fp6(x) =

LAY, MRS NT A=A D p 1, B0%IBEROHERR L 25, bhDA,
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Hroc =~

CEE B, oI RD.

Ml 2 EREIER, VA R IR MRIE A %,

%o, BHRAGA— S ko L LTRO LS ICEHREND.

A/ MBE

RDT, 63.2%HIRELRDME x5, OHEEMEIZ

IR DY;

F(x|yﬂw)==1—exp[—exp[ ‘%EV] —exp[ —exp(0) ] =0.632

w=Fy,(x) :1—exp|:—exp(

BO g, 1, S0%HHEEOHEEE

82 3FEDLYTEA FHIIRDOIRKDLLE

AT A R 21 OMERE AW m Py MEIZIAT,

Xi — Hsey J
O sy

TiE7e <,

o TUWNA.

RIZTm ey ME, 2 BBIETRO LR AMRER 8.1 27R7.

SR x,

WXL C, L@

(/uLOG » o6 )& nicm

INT A —

v ME, [F

£ 81 3OV T EA NHMRO/NT A— 2 HEE
SN 2k PAI=P LIPERSEY
WA FECE AR HBIR| HOEME EOLEE | HEEM BOLE | HEPEE SBOLE | HEEE B
i HEx  y; n; p T In(Z;) T In(L ;) T In(Z;) T In(Z;)
1 1.6907 6 59 0.102| 0.059 -20.222| 0.059 -20.223 0.057 -20.303 0.095 -19.415
2 17242 13 60 0.217| 0.164 -31.921 0.164 -31.921 0.179  -31.639 0.188 -31.515
3 17552 18 62 0.290| 0.362 -38.067 | 0.362 -38.067 0379 -38.421 0.338 -37.674
4 17842 28 56 0.500| 0.605 -40.087| 0.605 -40.087 0.604 -40.051 0.542  -39.018
5 18113 52 63 0.825| 0.795 -29360| 0.795 -29.360 0.788 -29.459 0.758 -30.006
6 18369 53 59 0.898| 0.903 -19.407 | 0.903 -19.407 0.904 -19.408 0.918 -19.536
7 1.8610 61 62 0.984| 0955 -5902| 0.955 -5.902 0.962 -5.621 0986  -5.126
8 1.8839 60 60 1.000| 0.979 -1.270| 0.979 -1.270 0.987 -0.777 0.999  -0.053
A In L=|-186.235 | Fi1 In L=| -186.235 | 711 In L= -185.679 [ 11 In L=|-182.343
R By=| -60.716 | 06" 1772 pyor”= L7701 pspp”= 1.795
i g = 34.270 | 0,06 0.029 [ o yor"= 0.051 | ogp™=| 0.045
HeEME 7, OFREIFIEL, ZNENERRDLD, HAE L, OFREIX, 2 HSAOEHA

RN AR WL TW D RS, #l 2 XA T -182.343 L r Yy RED -186.235 (Z

e 3.843 & K& HEHIIEM 2 EXEIEOH IO R LR IND.
R 0.556 REWDS, HEFAICITIE

~MEIZ

EIEIE
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Excel — b ETHREHE x [ZOWTHIN A TENENOHEEM 7 235 L Excel
DA ZFHWTAT A K22 Z1ERk L7=.

AZ7A4 K22

SFEDETILDLLE

o B2ERMTR (B/IME
0 EXH) OHTIZHIE
o £ 749RLTLND.

0:6 . QD:/‘“JI“%?Q(D:)X
os | FAZEAE S 0 H 1) DIFSHT
o “ OE M (ES 5 %)
, 7REYE Iz LThTALLE
01 ....... BYAT A HAA>TLY 5.

00 ===wr= D:)“J ~
160 165 170 175 180 1.85 190 1.95

2017.3.16 W#R{THE 22

i 2 BdaE (R/AMBMESAR) O &H TEHNs, E&TOMEFRME TERMERICIBRELT
WD ZERHARND. vV y ME (BPRAT 4 v 7040 OGN T rey ME (E#SAM)
IZXF L TOTPLD ERoTHDD, T< hbTnThs.
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9. JMPIZ&dAYy h-7AEY b -f2EXH

9.1 #EYVIFIMPIZ&LB—3LEBRETIL

ity 7 FIMP (Verl3) ZHWWT, =Yy MLk, ety ME, i 2 EXHEQEIC X 28T
Z1T9. IMP TO 7 7 A VERUE, Excel DG &ITHZRY, £ 9.1 ITRTEIITKISY &
HHERE (0, 1) L L, TENENOHEBE n, ZERPMLELRL. BNETIEH Y &
0L LSRR LEL & T 5.

# 91 H7 +hETFT—HDIMP TOTFT —H K

= i =R x T y ni P
1 1 1.6907 59 1 53 0.10
2 1 1.6907 59 0 6 0.10
3 2 1.7242 60 1 47 0.22
4 2 1.7242 60 0 13 0.22
S 3 1.7552 62 1 44 0.29
6 3 1.7552 62 0 18 0.29
7 4 1.7842 56 1 28 0.50
8 4 1.7842 56 0 28 0.50
9 5 1.8113 63 1 11 0.83
10 5 1.8113 63 0 52 0.83
11 6 1.8369 59 1 6 0.90
12 6 1.8369 59 0 53 0.90
13 7 1.8610 62 1 1 0.98
14 7 1.8610 62 0 61 0.98
15 8 1.8839 60 1 0 1.00
16 8 1.8839 60 0 60 1.00

IMP O T ZEBOBLR] TiE, BREBICARRIEDY %, SHZAEICIRE x, BEion, &
BETHILICEY, HEMICE Yy ME (@227 ¢ v Z[EF) Mibhb. [ &0
£2) TIE, BEENRe AT 4y ZEREROHINTMA T, /T A —FZ OHEE T 538
L BATHINHEE CTE, EEO/—&» MEIKHT 2 HEEE & EfEZR 95%ERX MO A7
59°90%, HDHWIE, 9% N —t L MR EEEOEEHKELRET LI LNTED. 6T,
ROC Wit x /1772626 TE 5.

IMP D TE7LVDHTIED] TiE, HKHERTHEREDY %2, EH¥linzty 5L
HEIRIC AR DO RAT v 7] PNRIREN, BT AVIEOREN CHRE x 2% E LETT 5.
AW, TZEEORR) LREOHNFERTHD.
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IMP @ TEFLDOHTITHD] T (AFERDAT v 7| DEHBICEIRSN-HIC, 7
Fovetma—%ERAL, [BIEBREET V) ZRIRT DL, £ 92 ITR-T LI 44,
BEO, TV 788 n8ins. TV 788 27Vvyv o458, nyy b, 7oy
I, R R (2 EARTE) 72 EDRBND. (DA 2T VE T 35 L IERL, 2 I8, Poisson,
REDNBIRTE D,

#£ 92 JMPIZLD —LBEET V] OER

280927497 ~| _gmmmosr FE [Captmwon v
MANOVA o o
BT S | | |
— USR8
AROIZF19Y B e =
T J=3 ,»'(-‘;.‘( ﬂ“,.)
EFOIAF 197 : | bl

LEBINT-F

e reppap-e——ram | I 2101 17) % 5
ETFERUGAR YY) AZe9k || 17 >3 (B) Joryk
e A 75=> 3%

—RACBHEN | .
HEORE|

BEOAIY-=2T NEE

- ) v _ B

92 JMPIZ&5ODw k&

—ILBRIEET ML DYy MEEGIRT D, FIETBILBETT L, 24T 2 1A,
Vo 7B Ccryy EERIRT A,

# 93 [—RILBEET L] TOurYy MEDRE

Tk (R7E) o An Vv B (v 7 A RihifR)
MANQVA v ¥
RS- B ;) EZ
BEROIATIYI : P
IBFEOY AT Y Poisson e

: s o
eI -F pud
EFER(TAN YY) NEE
—BABETN |
BEORTY-Z2T
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# 94  T—B{LBIEET V] TORFEOZTT T a » OFIR

FT v a v DOFR AT Ty b SN DLRAT
NAGLIRTE... FAME vs. AF2-TYMLTEPVAEZE | 33t
! FAHE vs. AF21-TVMtPearsonZE | RalE

puLti:d

)

E

it

FBHE vs. TE7 VAT E TS E XS

B FHUE vs. PearsonE .
B iR ve Tearson TETUREE

Jaz710 » PearsonfZ=
27OV > AFI-TUMLTE 7 A%RE
SDRE ' | AF1-7 /Mt PearsoniEE

i
it

ETNA170Y
MROER

PUEL »
AIVTHORE »

# 95 [—{bBIEET V] TOrYy MEZKDERERT

—{LIREET I DH TII

EE: ni

&y

EF)UEP(y=0)

S ZI8

US> OREE. Oy b

HEEK: BAE

ATHR—2 3> (FFEHFDEET) = 481

ETINEEDIRE
T (F1)*WHAE AELLH-2% BHEE pfE(Prob>Chisq)
=59 136.485109 272.9702 1 <.0001*

TE 186.235403
)\ 322.720512

BSEMEE D28 HHBEE plE(Prob>ChiSq)

Pearson 436.2958 479 0.9194
FE7>X 372.4708 479 0.9999
AICc
376.4959
NS A—FH#EME
] HEME IREERE AELH2%] plE(Prob>ChiSq) THUSHIRF LRISHEER
thF  -60.71745 5.1807114 267.87418 <.0001*  -71.44235 -51.07882
=E x 34.270325 2.91214 272.97022 <.0001*  28.853907 40.300527

BoNT-fERE, £ 54 OBELLETS. £, EFALREOMED (584 O-1)*%t
O FE1L, 186.235403 T Excel ® InL=-18624 & —F+ 5. T 2A—FOHETEHEOYI /D
HEEMEIE, B, =-60.717, MLV x OHEEML, £ =34270 1Tkt L—5T 5.
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(HNORAE] OFAE T« A=a—nb [THIE],

PP OEHHXE ] 23R L, IMP

F—=7MCHAL, Y= b ETEEZHETS.
# 96 nYy METOIZEA NHFROHEEM TS L O 95%E X DOLRAE

q =

P(y) 5t Iy Iy
= i = x T Yy | ni p =i ®E TFHI95% _LE#HI95%
o 1 i 1.697 59 1 53 0.10 0.059 0.043 0.034  0.098
o 2 i 1.697 59 0 6 0.10 0.059 0.043  0.034  0.098
o 3 2 17242 60 1 47 0.22 0.164 0053 0116  0.227
0 4 2 17242 60 O 13 022 0164 0053 0116  0.227
o 5 3 17552 62 1| 44 029 0362 -0.072 0298  0.431
o 6 3 17552 62 O 18 0.29 0.362 -0.072  0.298  0.431
0 7 4 17842 56/ 1 28 0.50 0.605 -0.105  0.542  0.665
o 8 4 17842 56/ O 28 050 0605 -0.105  0.542  0.665
o 9 5 1.8113 63 1 11| 083 0795 0.030 0.739  0.842
o 10 5 1.8113 63 0 52 0.83 0795 0.030 0739  0.842
0 11 6 1.8369 59 1 6 0.90 0.903 -0.005 0.860  0.934
o 12 6 1.8369 59 O 53 0.00 0903 -0.005 0.860  0.934
0 13 7 18610 62 1 1 098 0955 0029 0926  0.973
o 14 7 18610 62 0 61 098 0955 0029 0926  0.973
o 15 § 1.8839 60 1 0 1.00 0979 0.021 0960  0.989
0 16 8§ 1.8839 60 O 60 1.00 0979 0.021 0960  0.989

IMP 7 —7 M EnT-H#HER, BXY, 95%E#EXEZ EafdbtErey ] ffio

T, 77 7MbLicfiRa M 9.1 (TR

1.0 0.10
0.8 o
0.05- o
(@]
o (@]
0.6 0.00
> $ ' O
0.4
-0.05
op o
0.2 —P(y) StEst
---F yoFHI95%  -0.10 o
0.0 -- -9 yD LRAIO5%
165 1.70 1.75 1.80 1.85 1.90 1.70 1.75 1.80 1.85 1.90
TR x L

X 9.1 JMPOEREPE 2y NTOEK (2¥y )

HWEXNnEa Y27 0 v 7 i,
BI2DITIE BN E 72 > TV AN, 95%(5 HE X [HIE,
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BT o TG, FRET By FINBIRENRE x I LT UFMIR->TEY, nYy Ml
POHTILOITIE, HRANRHLZENTRRINTND.

IMP DENTND DL, WHEEDOKENTERELTNDHIETHD. M 92 IS D/—
U MRERET D L, %@F%ﬁ)é‘ﬂb\iﬁﬁ Z7eLTHhan%.

WHETE
IEESNEBR(y=0) BE xOTAE TMI5% EMI5%
0.0500000 1.685803 1.665572 1.700748
0.1000000 1.707606 1.691277 1.719895
B e X 0.3000000 1.746997 1.736798  1.755402
0.5000000 1.771721 1.763858  1.779200
P LV EE 1O . EERELT <R, 1.00
o 5% (y=0)
EEx (Taws)  EEKE 0.05
o1 0.80
0.95 . —~
0.3 (IDI
0.5 =
< 0.60
ma v i~
iy
M
fu 0.40
S
Q_E[‘
0.20
ok |[#even]|] Az |
0.00 -
1.65 170 1.75 1.80 1.85  1.90
BE xDFE

X 9.2 WO AT & HRER (B k)

IMP OFERIZ, 55 B T/RLK Excel TOFERRE T 5. #ity 7 2T TR, 5
BIENT Ty 7Ry 7 AMIZROBETHD. ZDEHIZ Excel #HWFEEZITH 2 &
T, Bty 7 hOHER Yy 7 EHEETHLIZLY, i 7 ARG L TR
IR AR 72D

& 97 &5 BT LT Excel TOWHETE D 95%(EHAX [ D 2 E 4k 5

[B1)7 DS Y AGFE X [ 2> & DEH
po=| 0.10 ne= -2197 LD,&| 1.708 | L95%=| 1.691
a= -864.6 b= 1013.9 c= 2972 U95%=| 1.720

7 4 7 —DORUT L HEH
po=| 0.50 ne= 0.000 LD, 1.772 | L95%=| 1.764
a= 3583.5 b= 4045.7 c= 11419 U95%=| 1.779
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S DT DIE, 23T A —F OHEEEICI 2 T, % 98171 K 9104 i #4741 % Excel
U= MIEVIATeZ L THD. HEEMEB LS EHWS Z LIk, FEOHEEMEN
fRITAZ %, ZTNETHRIIKLRILIZET-.

#* 98 HGEOHT) (v h)

T DFEE JMP D 5 Excel ¥ — h ~D~<— 2R |
> —BEREETIIOHTIIH| | HWEBDHDER A B C
HATLIEGE.. 38R 1 ?EE{ECD 5
wr mEx|| L ST
BT | z)# 26.840 -15.08| 4 7 - -
HEBORAK | MEEx  -15.08 8.4806|| 5 gpr 26.84 -15.08
#EEOIE 6 B x -15.08 8.4806

93 UMPIZ&BTREY X

IMP ToO 7ty MEL, —ILBEET LD 75T [y b)) 2BIRNT 5.
OEMEL, vYy FOBEALFRETHS.

£ 99 [—BAWEET V] TOTuEy MEDRIE

Tk (FAZ2) oAn Uy B (T EA Nk
MANOVA ” %
SR -4 B IER B
2EOIATAYY :I_E oJvyk
VERFOYRFA97 Famse FOryk

' it .
HBINF-K PS¢
EFEER(CIA MY EE
—BABTRTTN | NER
BEOAIY-=27T

MR RAZ R 9.10 ITR-T. BoNRE, £ T1OMRLHET LS. £, T A—
5 OHEEMO YV OHEEIE, S, =-34.935, B x OHEEMIL, £ =19.728 IZxHE L—8cd
5. BT NVEEROBRED 15842 OCD)*HELE L, 185.679167 T Excel ® InL=-18.159 &
=L, ZhiE, IMP TOXECLEOFEATIE, 2 HOoMOERHZRN TS
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HTHDH. F 8.1 TIE, Excel TD
InL=-185.679 & —#9 5.

# 9.10

HET IMP CRBEOLEOHFEEZIT->TEY,

[—fAbBIEET L] TO7aty MEICL AN

—EIRAZET ILDH TIEH
B ni

&y

E5)ULEP(y=0)

sk T I

> JREE: )

e Bk
ATYR— 3> (FFEHDAG) = 481

EFIL2EDIRTE
EFII (-1)*WWAE AELLH2%F HHEE pfE(Prob>ChiSq)
=5 137.041346 274.0827 1 <.0001%*
SEE 185.679167
LN 322.720512
BEEWSE  b12]% HMHE pfE(Prob>ChiSq)
Pearson 435.4817 14 <.0001%*
FTETOR 371.3583 14 <.0001*
AICc
376.2814
ZHRDIRE
EF BHE AELH2: piE(Prob>Chisq)
=E x 1 274.08269 <.0001*
INSA—HHEE
IH HEFENE ERRE AELHA2F plE(Prob>ChiSq) THIEHAEER LAISHERER
e -34.93526 2.6395037 268.94431 <.0001*  -40.28918 -29.92927
VB x 19.727934 1.4840583 274.08269 <.0001* 16.914808 22.739736

WHEE OfE R A X 9.3 17 BN 10%

DA OHEEEIL, probit LD, =1.706 , 95%

FEXMEL (1.691, 1.717) &725. v¥y NMEDOEALL, logit LD, =1.708, (1.691, 1.720)

CIRIFRBRDOHEEE & 72> TV D,
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PHEE

BESNZERE(y=0) BE xOFHE TMI95% LM95%
0.0500000 1.687475 1.669956 1.700977
0.1000000 1.705891 1.691152 1.717431
0.3000000 1.744271 1.734546 1.752502
Bz X 0.5000000 1.770852 1.763209 1.778184
1.00
WHEE LIEUVVEREE 1D k. BELTIEELY,
. ER(y=0)
BEx  (PRNE) EEKE 0.05 0.80
0.1
0.95 ~
0.3 9
0.5 =
ETT. g 0.60
5
-ll\J
<
X 0.40
™
Q']_P_I‘
ok |[xrven || an7 | 0.20
0.00
1.65 1.70 1.75 1.80 1.85 1.90

X 9.3

9.4 JUMPIZ&k 52 EXBUE

RE xDFANE

WHEEE D ATy & R (e ey )

—HRALRIZE T WS K DA 2 R EGEZ BRI 5. FIETBRILBIEE T L, 5040 T 2 14,

Vo r7BBTrYy FEBEIRT 5.

#£ 911 [T—ALBIEET V] TOH 2 EREIEDOKE
FiE (FRZ) /o Ah Vo B (7L Rihig)
MANOVA V| [EE8HS -
RIS E R BF
15 O0vyk
BEQIATAYY — ,
- Poisson JoEvk
IEFEQYATA9Y .
| o P
. . =]
BN -F W
EEZBEERIAR YY) NEE
—wierET | | LSELRRE:
BEDAIY-=2T
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7 912 [—{bEIEET V] CTOM 2 EXEIEIC L BN

— LR EEET ILDHTIIEH

B ni

&y

E5I)LEP(y=0)

o 1B

U > D848 FEXTER-Xi41

WEL: BRAE

ATHIR— 3 (FrFEHDEST) = 481

EFIIN2EDIRE
EFI (F1)*WWARE RELEHh-/2F HHEHE pfE(Prob>Chisq)
=5 140.378005 280.7560 1 <.0001*
ELES 182.342507

fa)n 322.720512
EEEMRETE H2%& HHEE plE(Prob>ChiSq)

Pearson 437.0237 14 <.0001*
FTE7R 364.6850 14 <.0001*
AICc
369.6081
ShERDIRTE
ER HBHHE AELH-12%F plE(Prob>ChiSq)
BE x 1 280.75601 <.0001*
INSA—HHETENE
Iy HEEME REERE AELbH-12%F plE(Prob>ChiSq) THIEHERR LAKSHEIRR
7))y -39.57231 3.229046 281.77577 <.0001*  -46.20362 -33.53859
BE x 22.04117 1.793088 280.75601 <.0001* 18.690245 25.722461

BONTEREL, £ 6.1 OFBELILKTS. P, EFAREOBRED 1548 D(-1)*%F
B PE1E, 182.342507 T Excel @ InL=-182.343 & —%9%. T A—ZOHEEMEDOYI /D
HEEMEIE, B, =-39.572, M x OHEEMIE, £ =22.04115% 6 L—ET 5.

(FNOBRTFE) OTNE T« A=a—0nb [PHIME], DEHOEBEXE] 23R 1L, IMP
F—T ML, — b ECEEAEHETS.

IMP 7 —7 M ST HEER, BLY, 5%EEKME [Endbe ey b o
T, 777 LR E W 9.4 1R T. KET Yy MY, K 9.1 IR LEEr Yy MEDY
B LT D E R 0 74 QLS E, U TFROBAEBERHE SN TS, 20D
2, TNENORET 2 HOA % H UID TR OBEREBEEN BRI REL LY, Thb0
EOTMTHHDOEINDHEEEN, InL=-182.343 L rn ¥y MNMETD logitInL =-186.235 X
D389 KEL o TWDH I Emb b, 2 EXEIZL 2 UIDBFEICH T h T
HTEWTRD.
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#£ 913 M2 EXHEIETO V7 EA NHEROHEEM IS KO 95%(F fE X [ DO LRAF

Fal

-

= i =R x

o 1 1 1.6907
(o] 2 1 1.6907
O g 2 1.7242
o] 4 2 1.7242
9] 5 3 1.7552
o 6 3 1.7552
9] 7 4 1.7842
o 8 4 1.7842
(o] 9 5 1.8113
o] 10 5 1.8113
o} 11 6 1.8369
O 12 6 1.8369
O 13 7 1.8610
[o} 14 7 1.8610
O 15 8 1.8839
O 16 8 1.8839

1.0

0.8

0.6

0.4

0.2

0.0
1.65 1.70 175 1.80

= X

X 9.4 JMPoOEREGDLY 71y FTOMER (i 2 ExH)

i 2 BRI LD

op
— P(y) St

- - -1 yOFI95%
- - -9 yO LHI95%

T
59
59
60
60
62
62
56
56
63
63
59
59
62
62
60
60

1.85

<

D = O D O O O O O

1.90

ni
53

47
13
44
18
28
28
11
52

53

61

60

0.10
0.10
0.22
0.22
0.29
0.29
0.50
0.50
0.83
0.83
0.90
0.90
0.98
0.98
1.00
1.00

RE

1.90

P(y) & P yd T yD
=k %E TFM95% LEM95%
0.095 0.007  0.064  0.140
0.095 0.007  0.064  0.140
0.188 0.029  0.142  0.247
0.188 0.029  0.142  0.247
0.338 -0.048  0.281 0.403
0.338 -0.048  0.281 0.403
0.542 -0.042 0484  0.602
0.542 -0.042 0484  0.602
0.758 0.067  0.702  0.811
0.758 0.067  0.702  0.811
0.918 -0.019  0.870  0.953
0918 -0.019  0.870  0.953
0.986 -0.002  0.962  0.996
0.986 -0.002 0.962  0.996
0.999 0.001  0.994  1.000
0.999 0.001  0.994  1.000

0.10

o
0.05
o
o T S — e
o
-0.05 o ©
-0.10
170 175  1.80  1.85
=E X

AT, RRETOEEKEOEARE < Ro> TN 5.

1Yy ME S A 2 BHEE T OMHEE ORI A2 HELERD 10% D

Z K 9.14 \TRT. TOREICELEEAL
REDICHEE SN, ¥y METOFENE 51.004 1%, #ili 2 Fxi8iED 95% LR 51.216 & (A
W, M 2 EXIEE TOTPHIE 49.350 1%, 1y MED 95% FIE 49.122

BRE LT AD
ERIBE 7> T 5.
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EHETE

BESNEER(y=0) =RE xOFME THMI5% LM95%
0.0500000 1.660625 1.633039 1.680925
0.1000000 1.693283 1.671580 1.709404
B anr X 0.3000000 1.748609 1.736185 1.758336
0.5000000 1.778753 1.770217 1.786166
T LICVVEEER 1D . BEL TS, 1.00 —n
o HEE(y=0)
EEx  (TaERZ) W EEKE 0.05
01 0.80
0.95 . —~
0.3 o
0.5 =
% 0.60
e v B
i3
M
ﬁ 0.40
hEd
Q_E
0.20
ok |[xeven ][ A7 |
0.00
1.65  1.70 1.75 1.80 1.85  1.90
BE xDOFAIE
9.5 WHEEMO AT EE & ISR (2 ERHER

# 9.14 vy Mk S 2 EXHEEE THIBLERD 10% D856 OHEE O ik

HEx B HEEHE oY vh fRERHER 7
SPEGERE 010 PHfE 1.708 1.693  0.014
195% 1.691 1.672  0.020

U95% 1.720 1.709  0.010

BaEE 010 THME 51.004 49350  1.655

195% 49.122 46.944  2.178

U95% 52.468 51216 1.252

7 (CS,mgl™)
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10. F&®H

Zu bty MEIZED 50%BSE&E LDs) DHEEIE, Finney (1971) (X W /rEh, BIfEICE-
TWD 00, FREOY AW KIEREATEEIROFHEFIETH D, EHIZ, LDsy O
IEfE7R 95% (5 XM OHEE X, Filler DRUZ X DFRADNREN TS, Z2D72HIZ, I'mE
v MEZ R Yy MEZEZTSE, DWW, R/AMBEA 2 ATz LD OHEE 72 E12-o0
TEALT 200N REETH - 7=,

—RALRIEET L GLIM (2L Y, 7uty bE vyy MED D WITE/IMBE DA I D0
TR ARV ATRE L 72 0, Excel DFTHIEIE % IV T IKE B A & AR X OMERITH %
AW KEEE %2 1 8D Excel >— F FICEBTAZ &N TX T~

[Al—>— h ECHE SN BUF/ T A —& L3 #d T4 % FVC LDso 38 KO8 LDy D
ITIEL 95% [ HE X [H 3 L OVIEMEZ: 95% B XM OFEME R L R L. 7ok, ZOFEFIEL,

Trty MATHLRY Yy METHINTHETHY, JLHBICHWD ZENTES.

AT A K23

F=EDH

o —BEBEEETILEEOHEEXHTVILNDE
WADTZaT7ILHIZES>TEY, LDy K5%4E
ALEOEBBICDOLTIEE RS TLVELY.

o — 3 EHEHBETIL(GLIM) THULWLNEIRIEEH
FERRELCIERITIZRAV-RAZEZDETE
1BFE%, ExcelCERTESHLOICLT-.

¢ 7AOEwE, AODYE, H2ERNHGERLADTHIC
XIS TE, ISAADORLEARFINS.

2017.3.16 WMTH 23

Excel 12 X BIEWITHIZ TR o1EIE, GLIM ORI £ OTIERIE ORIE, A1, A0
BIOXMITHO 0 R H25E 0GR ST 522 ENAETHY, HEFY 7 b
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DX L TR WEICOWTAESICE BT AN TE S,

friEE I T — 0B 4mIA X, [HEaBRT — % OFGEHENT) T, 3 CIcafLTn5. #
MR T — % OfTIE, ARFTHUI0 2 SRR ©, SRESMZ U A 7oA e Lzl
RN ERTHY, At — LR, Excel BXOWEY 7 ~ JMP & AW =& Bk
FERIZL TS, BRIZEENLTWD L1, GMmBO—K (Fr215), JMP I2XL5
SR B BREL DR Sy, 1SV TRERML :mb“(&;%ﬁ@“&‘, ZEIZLTH BV,

B &K

1. Itz
2. FHkRT —ZOFIR 4
3. AT NS HDEHTITDH 13
4, BB EAINERER 7 — 2 OFE R 35
5. IMP OFan o 78 &4 RTINS O T oo 48
6.  FFIER] O R EAE M 2 1D F A 53 AT OTE ) - 6l
7. NEWTON-RAPHSON {2 L2 % 0 fie Kb~ — 77
8. Al ofrsk 85
9. ZINFIZkAF AR 315 95
10. AR ED A (T A2R) 102
1. 7877 A/ EE = 95%(E X ] 109
12.  TMP (2 & D% SO8 B B O R 121

Sk 126

Fol 127

Excel, IMP 77 A/ 132

BAIEE, R T AR - N OMED FIERTH Y, FEEEO LN S T B 7 fif
ATV, Hex RICHER S GO AMEZERTHIE N Z2RITTNDE. KeIF—iF, £
DOHFO—EOFEEICEE LT, EHALOMEZED TE LD,

At IS —iF, wEEt I T —URoEEE I —, 1§10 [0 EWREEORIS, 2167
— 2 OMBEPIST S D WHEE, FATIERE ], 155 18 [1] LD50 %K % 7= D Bk AM ],
%5 26 [B] KA EDDFBT 3L - FBEOHE, MESMB IO~V Y oS, 72
EEBECLT, HIlBELE TExcel ICL 2B KHHAEE #HVWTEEELE.
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2 & XM

Collett D.(2003), Modelling Binary Data 2nd ed., 106-11,Chapman & Hall/CRC.
Dobson A.J. 7 (2002) &, ZRJNEEE, HILFTRGER (2008), —BALIEET VAR, 73-6,
139-48, JE 55 2 AT, a7 HAR.
Dobson A.J.,Barnett A.G.(2008) ,An Introduction to Genaralozed Linear Models 3rd ed.,124-31,CRC
Press.
Finney D.J (1971), Probit Analysis 3rd ed.,50-80, Cambridge University Press.
YA THIIE (1977), SENEFAT — GHEIEARYT 1, 330-9, HUKHRZ.
Ve CHEEE, LT IE DR (2017), FrRicEhREAT, 286-90, HUKHIRZ.
ER DO (1987), it 37 — X OFEFHENT, 226-32, YA T2 T4 AN
PrviE (1979), FERRER, 312-5, IFREFH AL
EGTTHE(2002), AEWREIEOEIS, 2 167 — 2 D ESNIR T2 HEE, FATHERE,
http://www.yukms.com/biostat/takahasi/rec/010.htm
EETTIE (2004) , LD50 & 3RO D720 D A TEAM,
http://www.yukms.com/biostat/takahasi/rec/018.htm
EETTHE(2007), (R ESIEBL T 2550 - Bt OHEE, B A0 B LU=~ dhifi o ii
http://www.yukms.com/biostat/takahasi/rec/026.htm
EETTHE(2015), FFmralBR T — 2 DOFEFHIRAT,
http://www.yukms.com/biostat/takahasi2/rec/004.htm
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* 5l

Binimdist 2553 A 40 | 95%(EFHIX H S AT
Binimdist 56 | Excel WHEE
Binimdist 65 Excel BIREHELE
Exp fa ¥ 94 | Fiellerd>z{ 747 —D3
Intercept ilaE 9 Fillerd> =,

Ln H R %5 24 GLIM Genralized Linear Model
Minverse W75 11 GLIM — AT T L
Mmult i)y 9 GLM Genral Linear Model
Normdist EHRS A 10 JMP HT7

Normdist 65 JMP ue v hME
Norminv WOEH 7 JMP T NLDOHTILD
Slope i 9 JMP T IIVERDORRIE
Transpose 1T DHRE 11 JMP DN/ ks

Weibull TAT NS A 30 | JMP ERANEA

VLN — 54 | IMP — AL T v
VIV — 65 | JMP B ek
Collett (2003) 51 | JMP WHEE

Dobson, Barntt (2008) 56 JMP TWiHEE

Finney (1971) 3| JMP 3L

Finney (1971) 84 JMP HREhbE ok
F A (1987) 3 | JMP HREDbEToyk
Pe/A I (1977) 3| JMP TR ROBR
1R (2017) 3| JMP oA (RRE)

YN (1979) 49 | JMP R OAEHE X [

H H5ER (2008) 2 | JMP R - kL

H HH5ER (2008) 4 | JMP R - kL

HH 1 5ER (2008) 37 | JMP T

H H5HER (2008) 56 | JMP B OLRTF

1BE DR =0 =A% 39 LDI10 10—t &
2MEDIR AT ~ BT 39 | LD50 95%f5 #E X [H
Al H B =R 38 | LD50 95%( 5 FE X [H
2RI FIEE 15 LD50 F A

2IRIE Ganind 46 | LD50 PA=IANES
2RI Sy B BAT A 17 | LD50 PR CE A

2R D T47—DE 53 OLS Ordinary least Squares
2R DR DA 50 | probit WOERL AR

50 N—tE N ESE R 14 PROBIT 7mi %

50%H B s NS H 26 | S FHh#R AR AR
95%{ 5 #H Xt 45 | SAS/PROBIT 95%(E #H X [H]
95%{ & #H Xt LD50 14 | SAS/PROBIT

95%1 5 HE X ] L.D50 52 scale/XT A—H RE/NT A—5
95%{ 7 #E X ] SAS/PROBIT 17 | SEV fe /BB 53 A
95% {5 #E X [ WHETE 49 shape/ ST A—% AR T A—%
95%( & #H X i AR AR 16 | X FHALATH
95%{ 5 #H X fH] L TEAR R 19 oy

95%( 5 #H Xt 1ERE 49 | BT LY FET- %

95%{ 5 #H X ] It 51 ST IMP

95%{ & #H Xt Taey MEHE 18 | A7bhH LS —

95%1 5 e X ] TR LR 49 WHETE 95% 15 #E X [H
95%{ 5 #H X fH] Bl (2 36 WHEE IMP
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bk
bk
TTEAR R
LT EAR R
T AR R
VAR R
AR AR
AR AR
U7 AR iR
AR iR
LT EAR R
TTEAR R
AR HR
T AR HiR
=y aav4avi%
b =y:if
I
LN —
LN —

N LN —

N LN —

T YA ATS
VAU A S
VAUZArS
VAUZA"S
ValZ A

—a—h e TTINE
Za—R e TGTIE
Za—R e TGTIE

INTA—H

A=A
PA=I AN S
7ae sy N
7aey NE i
Zaey NE i
A=Y X
7ary MEHE
ZaevhE
PA=I AN S
PA=IANS
AN
AN
FA=I NS
FAI NS
~v T4
~v 1T

~ 4T

AL FT—IR =R

M JLR—
TEWATS

Ry

Ry
95%{ 5 I X [H]
95%{ 5 HH X [H]
95%{ 5 #E X ]
95%{ 5 i X ]
NG A—BHETE
Zae v hE
TR D Heis
SN il
FH 2 SO Hh AR
B ER AR
PGl

1FE D557 20
2B R A
PARI
N7 H
A
PLE/NTA—H
TR ST A—H
X

2 g
L.D50
AR D —
TRy

A== NS
[EZVANES
TEHATH
2B Bk
TRty
95%{ 5 #H [X.[H]
A

2R KD
95%1 5 i X [H]
Fiellerd> =
UNZZEE
f2 B Ek
PRIEAL

W

(2N
SBAE EH AR
95%{ 5 FE X [
JMP

L.D50

7 EAR iR
US4

— AR T L
AT (AR
TEMITS
2PEDIRIRS31TH
2y NE
TEHAITH

54
66
69
71
16
19
45
62
71
64
71
56

38
39
59

56
54
57
57
46
15
14
85
14
67
39
40
54
48
51
52
53
51
51
78
69

18
21

18
78

64
79
64
39

46
39
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HEFT 58]0

T LDHTILD
BT NVEEORE
N/ E
DN

N/ E

U B%L
V7B

0 AT o7 iR
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