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1. EFC&HIC

— AL RRIE T L (GLIM) DfRZ RO B2 011%, A8 BT E[EF, HHVIE, THHRIT
F AW KEF R AL THY, BIIE, 2O Y7 M GLIM A EESN T\, Excel
X /R OITHI B E M > TRY, TNHEAWTKERI AT VIV A LEFEETL2L
NTED., KET GLIM OFiaaEFE 75882, HS Excel THEZITW, FHHEME R H B
THZEL, Binad ELEME CE TV AN LR THT-DICH L THS.

WL 7 LE MR TH D 50 /X —T U NISE B (LDso) ZHEE T 5720 D7 vt v MNEIT,
GLIM [ZEEGENTWD. KRR TIL, GLIM Z VT LDso ZHEE T HZ L& E L THY
EF5. BRI ae Yy MEE, R OO B AT X EF A A 550
ENEL O ETRENTEZ, HHPHER (2008) (2%, A7V 2 Ef D E A E B &
[EF DOFER D RIFILTNDD, TRy MEICBL T, E#RATHIZ W RO BB RSN
TWDIETTHY, HEIBENARE RSN TR, £, o ETYH, Hit 7 oy
FDO==aT Vil >TLESTEY, EH EOEME~DIL A FIZHOWNTO FAIT RS
LT,

Zaty MELSMTIR H &I 2 5| <G /M5 a7 B E U CLDso DHEE ZITOH
BNZHOWTH, Excel IZEVFHRZBEERICIT/RIZENTES. IBIT, BERLVEVCEHME
P D7D DR F v — I R —RELTH R BIE DI TN D103 —8 U NSE & (LD1o) &%
DX I HOWTE, Excel IZXDHEEZITHIZENARETHD. ZDOXIITEE % 7255 T
Excel ZHW=53ckD, & EEAH W2 720 0] o LR Tx5.

2. REEAFZEERIIRICKSTAEY bE

Finney (1971) I XV KB AT &R 2 H W7 ae vy MEIZED LDso DHEEIEN RSN,
P/ (1977), AT IR 35 (1987) THEKEES L, — MR HiEEL T R L T2, 20 Hik
1%, BRI FEHWZEHR LT, EABIO Probit EAMDIRLI LIZHIIEL, #Ti
HeE SN HEE M E D ZENITRIAIIZ 0 /RT3 AN R LT 7T HiETHS.

GLIM T, M4 EQ)=n , Vo 7B %% gu)=x"f=n L Li-Lxz,
B=(X"WX) X"Wr [ZXBELfEEEREATV, Probit i z 35 L OVE 7 w,

on, 1 (ou Y
SRR _”")[a_Zj’ " Var(r) (ﬁj

EHBRELL, IWWRTHECHETHILETHRIA—FOREEZITH. HBLRICH T HEIX
JEBERIZY 2 BB L U CRE E TE L4 A7 O3 A 4347 @ (1) 12 5 % Z7- Probit 235 #k
FHZHWBILTWS. HRHREE (1987) 2 5.4 i T — 22 AW T, BRI 7 vy MEDE
FCIE72<, GLIM TERLSITWAITHIFHAEICKY, KIE E A &[A 7% Excel > —b E
RS S. £ LIS 1 VANV GOHE Y — R T




K1 ey MNEOPIHMEICK 3L E A E R

; WELE . E probi R HBE WE w10
i Wl HEE R probit | 7 el
i dose xo X1 roon y z* 3) ;7(1) u 4z 5w 9 ;7(2) 7](1)_;7(2)
1 1011 1 2.004 0 10 0.000 - 3522 0.070] 3.001| 2.762 3.253 0.270
2 136 1 2.134 2 10 0.200] 4.158 4241 0.224] 4.161| 5.146 4.081 0.160
3 1831 1 2.262 5 10 0.500] 5.000 4957 0.483] 5.000] 6.362 4.907 0.050
4 2471 1 2.393 8 10 0.800] 5.842 5.681 0.752]| 5.833| 5.367 5.743 -0.061
5 33311 2.522 9 10 0.900| 6.282 6.403 0.920| 6.271]| 3.011 6574 -0.172
6 4501 1 2.653 10 10 1.000 - 7.130 0.983| 7.531| 1.045 7.413 -0.283

X 1) Intercept()=| -7.621| o] -7.621 8) H#7 fo =| -0.508] 2.1E-01]
F A AT Slope()=| 5.559| pi=| 5.559 e ER
EURE OE 2) ke B (XTIX) X W:
6) 23.69 54.12] 6) 7.363 -3.205 7 119.58
54.12 124.34 -3.205 1.403 277.70
XTwx (xTwx)* XTwy

HBLR 3 28 0% & 100% D354 A B\ = probit il 77 &5 5k H & x, 725, 1) Intercept LY
Slope B TRIRREOWIIMEE KD, ZbE 2) [FRE - Bh A S E Al O Z D B+
%. 3 HeE Y 2 Mmult 3T =x B CEHEL, HBLROHEEM u% 1, =0, -5) %
Normdis BE%% CTrt59%. 4) #i1E probit % z, =, + (v, — )| $(n, —5) THET. 5) EAHw
Zow, =n [, -5)] 10— )| CHETB. 12721, ¢y, —5) I3, 5 UETE H 554 Ol 355 1
THY, Normdis B% D BI%E K : false TRHE T5.

EATEEIRARE = (XWX) X Wy 23ETD-0DOERITIIW THHH, X
FHELIAMNE 0 THOR G EHZEZ IR w LT Excel TITHIERIMV O X *w 2315
L Transpose B30T (X*w) 23 E325L X W=(X*w) LRMEICRDZEEEML, 3HE
= hDOEBEE R S TWD. 6) SOIZFEFITHIZ XWX =(X*w)' X TiHEL, Inverse
BT B BT H (XTWX) ™ ZFETS. FEECT) X Wo=(X*w) z bRIREEL,
8) Wbt XIFIRAR M AT S ORI pr =[ (X WX) [ X"Ws] CRHEIL, Zowk Ras[H
FILEERREEELTROONTWS. 9) [H B 1R 5 ™ % v T &l 72 %
n? =xp" cEEL, S EM Y LY —n® ZHE LM RARSA TV, Z2
FTHE 1AL ThD.

1007 7Y -2 0 LIEAARELRT, EHMBREVLHESNLDT, g™ 4= —L
THREC IS I INCE D B ARV ST 5. Zhass 2 (20 H T, B =[-10.041, 6.603]" 73
Bohs. FAEDMMIRAZ{TVVE 3 (2L B T ™ =[-10.069, 6.615]" 73155415 FAE I 4
Ao HETHE, =Y —nP A NEELT 3HTEIZTNT 0 T, EHAIE5.3x10° L7¢
D AREDINBURLLT 3MICRERRDDT, 5 5 A7V HZITWD, BREBD/ IR 3 #TE
T—HL, FHE82x10M LRDDTHUR LA T35, fERAE2FR 2 1TRT.

# 2 OEYFEED D 50%EE &3, log, LDy, =(5-3,)/ f,=2.278, LD,, =10>*" =189.7
LLTHEESND. LDy O EMEE KM, 6-8,)/ A% B,& B, CRISSL, Zhbait~s
MLdELT=exiz, S d (XTWX)'d L7 n2lhb% 3 IR T ISR E TS,



#* 2 B S5 A HOEANEEIFICE > TR HEE E

1) Intercept()=| -7.621| Bo"=| -10.070 8) T HT fo =|-10.070 8.2E-11|
Slope()=| 5.559| pi*=| 6.615 pir=| 6.615| SFJ5Fn
MURERE MIHIE 2) £R%k- AL AT (XTwx) x"wy
6) | 20.64 47.13] 6) | 10.320 -4.498] 7) | 103.94
47.13 108.13 -4.498  1.970 240.72
X"wx (xX"wx)* X"w;

%3 LD, BLOSTI 95%(EHiX i
(50 )IB1 wisn d  dT(X"wx)'a x4 dose
LD 50=| 2.278' do=-1p"=| -0.151] Var=| 0.0011] L95%=| 2.213] 163.3
LDso= 189.7 -(5.85")p*=| 0344 sE=[ 00333\ ussw=| 2343 2205

3. REEARZEBRICLSADY MVESKLIUR/NMBESHTZAHWLSAHE

H BRIk 32 H & BOG BRI IE B 0 A1 O B R A &2 VW57 me Yy MEIZAUDY, #ER
DIFRPLRLT WP AT v 7 i ey y MERMEDLIAEIIZ/R>TETZ. Y v h
1E%& Wz LDy EZE O FEIX B OHEE 355151, HHFHER (2008) 1RSI TV D —EE
MORGIZEHEHTEL. ey MNETIE, HEBLRIC 2 HAoMEZ, Voo HEELT
gu)=loglp, | L—u)=x"p=nELTNDHOT, fHIEMHz BEOEALw, &

on, Vi Hy 1 (0w ) _nlu@-pw)P
VT BILCED, LDy b2 OE R OHEE 187 vy MELREECAT22 5.

FEBRITHK 1 @ probit 24t 7 % logit 284 27 =In[y, / (1- y)]+ 512, HBURHEEME 4% u4 =
"I (L+e"°) T, MHIE probit z ZAHIE logit z, =7+, — ) [A-w)]C, EHwz
wo=n 1@ ) [ Q= )] = [ Q= )|\ B E 5. I B =[-16.232,9.357] 1Dl
CHT, HAFAZNVHTR™ =[-21.212,11.523] [ K 5. BIIREEIL, 7 eE Yy MEDY
B EeEERDIN, LDy, =188.2, 95%(FHH X [T (161.5, 219.4) LIZIFRIUAH R E2D.

KA EOHBREPEEZGI<GAE I, R/BESfEZHEKCHRETL2LERNDHD.
I /MBS A7 O BAEITARNE, Fyp (1) =1—exp[—exp(B, + Bx)] THY, 2 BICHEKERDZ L
2k, Vo BEUE, g(u)=In[-In(l— w)]= B, + Bx=n L7320, WIEME 2 B L O EL w, %,

e mlEIn@- g)@- w)F
—In(l-p)A- 1) ' (L= 1)
ELT, BYy MELFRBRICEHETES. n¥y FED Excel — & ZH LT, #IH1E
B=[-9.214,6.046] M 5IZUH T, & 5 A/ H T g™ =[-10.893, 6.743]" 2L K L,
LD,, =227.5, 95%(E#E X [iiE (194.37, 266.16) L4 T i@ o IHEE S D,

4. ADy MERICHT HERITIZEAVE-REHE

FAE B A E RIS LDl TIEOHEE AL, FHRITH MWk BIEL—BT 2508, 7
AR WAT AN (2570 % AR B A SRR IC KDk Lk, GLIM (23 L TOHD
EWHITHY, FTHU0T —203H5 L0705 6 1w TERW. [HRIT2 HWickk LA,
ZOIIRMRIDTILND, BEDATA=2%FFOFT VD 1 BEORM T N7y (Z=27 B

z,=mn+



H L, 2 BEORBAITH (~®1T5 H, EHATH I=—H) % BT 5.

IRGA—ZHD 2 DEAIE, Excel TOITHIFHE SR 5 1T EM TED. T A—2%
23 LLEDEATY, NIA=ZOS IS AT (1) OB A Y 7 M ERERBIE,
Excel (ZHEHERITI D> TWDBY AN =% INT, B ELZEER KL T2ZLTASIC
BRI DN TES, AR HER(2008) @ (%72 H7 FHOEET—% | #HANT
FFHIEHEIC LD A8 3 % Excel ¥ —RTIT785. % 4 (coifEic g =[0, O 2 A yLi=
S N

# 4 HTRHOETEITH T HDy MEICI DU IE COFHE RS R

age [0 LB MO v om | s oms

i HEx |y ni| pi Ti In(L;) Uil Ui> Iin Iin Iin Ii»
1 16907 | 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 17552 | 18 62 0.290 0.500 [-42.975( -13.000 -22.818| 15.500 27.206 27.206 47.751
4 17842 | 28 56 0.500 0.500 |-38.816 0.000 0.000| 14.000 24.979 24.979 44.567
5 18113 | 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 18610 | 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
50.500 100.785 120.25 215.71 215.71 387.43
Bl o= 0.000 |-37.856 | -37.856 | -333.40 50.500| 120.25 215.71| 6.743 -3.754
fEx gl 0.000] 21.337| 21337 Iz 100.785| 21571 387.43| -3.754  2.003

ﬂ(rml) { D) Tl U= ﬁn) U(m—l) I(m—l) 1-1 A IAST

YU R L 3 3 [ 10 ]’1 U™ =[-37.856,21.337]" THY, "V ICZ0H s EMAT
L, ZOfERE UV IEDOHAEEVOITD. ZOIICL TR E R A AT 5. F 50
B o BV Izxt32 B RECAE LRV R LTz, 72k, <tk = -186.24 TH o7,

#£5 MEFEIZE-TELNIZ AT A—H
M AmlE 2WIH 3mlH  4mH  smEE elnlH

YJf po™= 0.000 -37.856 -53.853 -59.965 -60.708 -60.717 -60.717
& pi~= 0.000 21337 30.384 33.844 34265 34270 34.270

5. Oy kkIZ& LDy EEEOD 5% EERMOHE
154751 % I 7= SRR TR D B I 56> B LDy &2 OF B BX %k H 2 J7
WalE, B A X AR O84S, LD, 04y id" (XWX) ' ok z2<d' T'd 2L <
# 3 LABRITROBILNTESD.  BUSHD py & 725 &5 Bl B x, 13,
1
Py = ~ ~

1+exp| (4 + fix,,) |
THZBND. ZOREx, ICOWTHE py/8—t v NEGER & 72 % B,

_ ~Botn(py 1 A py))

xPo
o
LD, ZONENL, ST A—=HIZ X DIRWS E




0%, 1 0%, f=In(py /(L= py))
s B OB Vi3
ELT, ZnbHWE2%®EATLYURDO NS, £6I1ZFES5EIHOKETE LI HE
BAEICIZ, LD, ZERDHDHE 1708 L720, 20 95%(EHEX ML, (1.694, 1.722) LitHEINS.
F26 FHEENI0ONN—F "R uyy MEICIDADHEOHE
Yl Fo=]-60.717| 0.000[-60.717|-186.24 0.000] 58.48 104.01] 26.840 -15.082
fif X F17=| 34.270| 0.000| 34.270 InL 0.000] 104.01 185.09|-15.082 8.481
R e & A oYy i
P=| 0.10 d d7(D'd x  dose
X %ILDp: 1.708 do=| -0.029 Var=| 5.1E-05| L95%=| 1.694| 49.39
LD,= 51.004 d.=] -0.050 SE=| 7.1E-03| U95%=| 1.722| 52.67

6. LD DIEFETT 95% 5% X
RURT 4 v MO BREHEKMOR e R, FERER 5, =x8 O
Var(n)=x1"'x/ THV, BTIFRT LI EZTD BWEEXEZRD D, ZOFERE

7 =1L+ exp(-n)] |

WA LT, HBRICHT 2 95%EHXMEFHE 5.

£T v PRT 4 v 7 RO 95%[EEX M DA

A& POk &5 B HEEH [EJFE AR DN T TIZOWNT

Xo X1 yi ni | pi T 1 4B L95% U95% | L95% U95%
1 1 1697 | 6 59| 0102 0059| -2.777 0082 -3.339 -2.214| 0.034 0.098
2 1 17242| 13 60| 0217 0.164| -1.629 0042 -2.030 -1.227| 0116 0.227
8 1 18339| 60 60| 1.000 0979| 3844 0111 3190 4.499| 0960 0.989

EE, i=10%586 x, =

LD1o 2O W T IERMEZ: 5% EE X WX, 7ic
TRDDBZENTES. TN (1979) |
ZRIT BRI

L/f:_.&% \—-’ xL95

[l 1.6907] CTd Y, H, =xB=-2777 L 720, Var(n,)=0.082, LI5%=
—2.777-1.96/0.082 = -3.339 705, 7, I DN TId 77,45, =1/ [1+€xp(3.3339)] =0.034 & 72 5.

B EOHEWIL, 7;, =

B9 2 EIRER O BSUNEHEX A2 ZE L
IZEIE, 95%EHEX O FIROHEE M Z X5 &
ﬁ0+ﬁ1£L95 TEzbh5. TOHE

I8 75, D O5WAZHHIX I, Xpo5 12H31T 2 95WIEHEIX T =775, 21, Var(n;,) THZLBIS.

ZD D 95%1E i dh B a3,

Xo D HEEAE 1, %

WD X B EATREREDR

R,

(,éo +31£L95)+ta\/Va’”(,éo +,é1;‘L95) =15 CHALND. ZORE Jpg5 IZOWTIRZLIZED, T
D TR D 95%(F I IX R DX KD LS.

{Var(ﬁo) {

[24

NITEHETH D,

o _:Bo)2
2

Xros5

:l + |:2C0V(BO ; ’gl) + M} X105 + {Va”(ﬁl)

ICBILT 2 IR a+bX,q +cxogs =0 70D, 65T, 2 IR DfE

A

a

2

fl }Cws 0

DARITEY X8 ZRODDZEINTED. FRIT 2 DBHDHD, NSO A Rygs £720, KXW
Xyes L72%. F 6 O XY, Var(B,)=26.840, Var(B)=8.481, Cov(B,, j,)=-15.082% i\,

1,=1.96 LT 95% M5 # X [#I%, (1.691, 1.720) &

RHRSND.



po=| 010 | po= 2197 LD,o=| 1708 [L95%={ 1.691 | | _pib?—dac

a= -864.6 b= 1013.9 c= -297.2 UB%=| 1.720 | %

1. RIMNBEDTRERAWIZBED LD EIEFEL 5B IEEREDOHTE
FAZE AT E BUFIZ &0 e/ MBIES M 2 W2 582> TE, $TiimLiz.

HITHN 2 2581203, WITRT RSNz v 5.
oinL,

oinL,  y.(1-x,)z .

U, = L= P —(m—y)z, U, = =U,x,, 727120 z, =exp( 5, + B,
B, 7 op ( )
o°InL. v,l=7z )7 —z,)z, )

Iy =- = -y,)z,—= Ly =Ly, Ly =1, Ly =1yx;

Y it

IhHEDHEAREELE 4 DYy METO Excel V— M2 AT 52 L12X0, Kb
WA 2 V=3 AT R 2 5. KEFEIC L 0 8o = -182.343, g™ =
[-39.572,22.041]", LD, =1.693, IEfk7Z: 95% (54X (1.672,1.709) ™5 Hh 5.

728, # 2~7 T/RLT- Excel TORFFEMERIT, #5778 IMP OT£F v 0OH LD | TH
R—hSNTWDI— AR ET VTR Re— T o2 LR L.

8. &,

LDso ®7 0ty MEICEAHEE X, Finney (1971) I2L0ERfbLEN, BHIEICE>TWVDHHD
D, BFEONT5 0% AT 8 A& UG OF R T THY, LDso DIERET: 95% (5 fH X
M OHEE VL, Filler OXUZEDFEXDVIREIN TS, 2072012, by MEZnY vy MEID
BRIHE, HHOZE, F/MBIES A2 - LD DHEEREITHOWTERILT DDA
HECThoT-.

GLIM |21V, Fubt vk, By MEDH DT R /IMBAE 55 A0 12DV THE— B 7280\ 08 7T E
720D7C, Excel OFT5IBI% % FV T GLIM (X% K B A A & [BlF B L OME AT 512 FH -
KB % 1 # D Excel > —hk FICEBTHZEICLT-.

Al ——h ECHEE SN BR/ANTA—=ZE5BEIE5 BATHZ T LDso 3K TN LD1o @
Il 95%fE FHIX M B L OVIEREZ: 95%(E XM O HAE RE R LTz, 708, ZORREITIEL,
7aEyMETHRY Y METHL T X CTHBETHY, IWHBIZHWAZ LN TEA.

Excel (ZXAERITHIZH Wi BEIE, GLIM ORI 5T IERIEOME, A1, £
MBI EHTHEIN R H 556 OB S Hr 728 ICb#H 752N AR THY, ik 7k
DHRHEL TR WEIZ DWW TE G ICH AT DM TED.

X ®
Dobson A.J.3% (2002) &, FR)IEE, LT &SR (2008), —fAL#RIEET VAR, 73-6, 139-48,
JREEES 2 i, ez
Dobson A.J.,Barnett A.G.(2008) ,An Introduction to Genaralozed Linear Models 3 ed.,CRC Press.
Finney D.J (1971), Probit Analysis 3 ed.,50-80, Cambridge University Press.
Ve/ARIIE (1977) , SEANFEAT — FHE & AFAT 1, 330-9, HUKHIMZ.
EAT DI (1987), Fk - Hoh 7 — X ORERHENT, 226-32, YA =T 4 A
VI (1979) , EOFRHEGETS:, 312-5, HERRH BTt
WS SE  mABATHE, T105-0014 HGUERMEIXE 1-12-3 =T LT THER[E 1005
BioStat #f 7% ik & #1:, TEL/FAX 03-3452-8035, E-mail: takahashi.stat@nifty.com






