105

TERF AT EFOBBIcEET 3L (1)
—— A O LR

E B E - B 73

STUDY ON TWO-VARIATE GAMMA DISTRIBUTION
AND ITS ENGINEERING APPLICATION (1)

——Fundamental Theory of Two-Variate Exponential Distribution—

By Masashi NAGAO and Mutsumi KADOYA

Synopsis

This study aims to develop the fundamental theory on two-variate gamma distribution
for its engineering application. The outline of the study is as follows:

(1) Methods of estimation of the parameters included in the probability density
function of the distribution, the shape parameter in the marginal distribution of which
is the same in each other, are developed by using the techniques of maximum likeli-
hood and moments. As the remarkable result, it is pointed out that the estimator for
correlation parameter is coincident with the usual definition of correlation coefficient by
the latter but not by the former.

(2) The characters of the two-variate exponential distribution, which is a special
type of the gamma distribution, is discussed theoretically and numerically.

(3) For the convenience of engineering applications of the two-variate exponential
distribution, numerical values of conditional probability under a given correlation para-

meter are provided in a table.

1. & B

WE, FEMCTETEABT 500, b ZIERKEHE 2P L g, ko —- 2R, ©—-2
AKEL, BWE, BEE, H25\REIR SEAKBECEET 5% 0ERZARCHEL TN L T5E)
ERDTE Y RN, SEERROBEE BRI o0H 5, “EBOHEHRIZE DB B
RTLOTH B2, HROFEOWRINTLA FERPRCAIM LIS DO TH D, ERARKTL o 0f
ATV, L LBECIIKEZ OMBAREN R L LA X BSEEERSMC LI 5B &1k,
DLAHBDECHTRL BEFIL X 5 RIBHRDMH o mT 0%, fok iSRS/ O & 5 wiasion
JFROGMERT DL e e 2D LS IedBRHRaMTR LT, SEEE, »RELH B4
FEEERC L > TERILL, ERSME LTOERAHEA L T HERLT OMOFERFHI A HTitd D
FUEN, —FROMELE L TIhE TN I HRIRTETCWBIERANDELS D THS, LT
EE, HSEBBE 105 LIENHOMBET2ERINIEA L RETH D100, BRESLOFHECEKDL X
HEET, AKHEIE EDO—DDRESE > T B,

CD XSRS, BOEBARCL ) OOHAERETFLT I DY I 2 L - 3 VEITITE T LIFHI

— 1 —



106 HARPRBIERFREIISTB (JB.45. 3

Zbhb, kExif, HEOERL S ABRKECHKEEYBEREZE LSS, ChHOEROFMIT
BESTFCGECERZBRBE LbbT, BEOL A, Thix—ELEHEECETRL T, data genera-
tion #f772\, BOAAHKERABOLLOFBCLELTHERYLET L5 ZEOFMALEL AT
VWa, bokb ) LIGBRICEWT, HFED data generation DEROBEC » T 5 EREORS
L3R, BEGHCEERERDY 1 av—va VTRV, Bolcilivbr sz bicdnhdhhicn
ERE[/DIEBETHRALRDE LB D,

APRRIERFSMN E UCAL Bt E b oL #E2 bh a7 v <M W T ZEROBHRYBREL, *
ORBEDKTHEANDIGAZN S BN TEELLLDT, I TRIZERO Y v = FH oW TOEMER
DEHEE, & CZEBIEES M ORBEROBM 2 AK IR OWTHRET S,

2. ZEHEHVINGHAEORR

#v =4t (C-574) 1%, K.Pearson OMEHMLE b\vbh b, TORBOFNCE LT, ERHM
TN B, IEEDAL E OIFERHAHCEHFELABHAOH 2L 5 2 &0 b, ICHETED TER
LOLESRTHADD, ‘

Lhl, ZEHEMOEEYZEB LISEEY v~ SBT3 HRILENL LARY SV, FHDIIT
FRZLTEDEL HEBIVA, v B0 BEHAAOEH s X 0% D Laguerre ZIHADH 5T~y &
ABEBC X AREARA W.F.Kibble OF%D, X bict OEERHKI~DIERRH %7 A.S. Krish-
namoorthy &OBEY, HHE TIERSEMHOTEL LBRH LFIROBILHO L EAEEIRD, foiis
AOEOLTR BN EERN A LR ABE TH - T, ME~NDIERAEWIBAI Y THE, RBHEMCE
HEhBREMEL DI, ZCTCRSBROMERE ELELEBERDO 5> b, ROBROFIHTE
B b DIC\TIEE OFEER [ Lo, BRMESLIL T Xk, ’

3. ZEHAVIDH

3.1 ERSERS
—BROH V< HHOBESHEPLL L ALIS XS CRATEEIR S,
f(x) = ‘BV;'(V) @ 2/BEVTE, £ >0 creeeresntineriitniiteiti et s [@D)

v IX3ER, BURIRERELVLhBRETHSD, OFMOVHHE E(x), G DX (x) X, Thith
E(x) =Py, D2&) =2  oereroreeemremminntimnntitis ittt st 2
Thzbhd, L1 v=1 OBERESHLLD, T f=2 DLETIHHBE 22 O 2-HHLLTE

LabhTnb,

XC, FAOBAHEEE vy, ve(uizev) OF V<G TH B ZEE 21, 22 OV TOSHBERIHRIZ L -
THHEINTWEY, T TRERCELWES, Tihbb yi=n=v OBFOEZ,ILHETII LT
T5h, SOBEOEWESHRBIH f(x1, 22) KK THEL DI,

1 Xy X2
Flrn )= . — exp| —— L
R T e I et pwa )

v=1 270 [ %%,
x (%1%g) 2 Iv-l(l—z (’::i:) ...................................................... (3)

e2l, KFOI'G), Iva(2) TR EFRF Iy oF v <BH, (—1) ROEH~Sy B THD, KK
TEHRINB,

iz, 0,0, BRIV p3BBTEHTH B, Itds, ER o IHRC I - TER/IATHH L5, pHEDE
LYy AR [v(2) D23 ERE D v OEC X » TREBESANACERIC/LS 2 b REMT

—_ 2 —



BRE-AB: YRy v ~owt 2 ofArBET s8R (1) 107

BB, FZTp I EATRFE LDV (3) RID 2, % ORAAFH f1(x), f2(x) BIT %2 &
EXIFBED 2 OFERGFH f(x]2) XxhTh (4), (5) XD XoHie3,

fx(xDES: f(xl, xz)dx:e:#wxl”_l exp(—%)

- 1 g\ [ T—— ( 4)
fg(xg)ESO f(x;, xz)dx1=mx2wl exp(—TZ)
_ fCxy, Z2) _ 02” x, \ot
Sf(xil2)= " 2
Sfe(x2) (O'xﬂz) 2 (1 op 21 (xz)
R S 2Yp S BE)
e R et L () (5

ET, %2 RGXICBED 1 OFHMNTHME (R R E(xllxg) 3 & O READE DX x2) TKRK
TExbh2,

E(x1]x2)=wl+ﬂ*p(xruaz) .................................................................. (6)

D%, %) =va,

uku#ﬁﬂlofﬁmhtt0156m,u&®%§®§ﬁktbﬂfﬁﬁok%ﬁbto

32 BRO#E

T, UEOHERAERCFEATIRE, FFEBRTO REORE 01, 0: FIV p THEEL I
e bits, & AT, “EBEF V~ORAOMER, IOREEEORERIBERLAVHEIEATED
T+, b RHRIEES BT 2B EMAE TV HIBER\. £2T, BELRTERY v ~41
EDWCELER LOBRMEY RS, BERACHELLI S ELELDTHS,

(Hh & £ =\

Wi, (3) RO vEEME LS EO"ERY v <SS n HOEE (%, x:0)(G=1,2, -+, n) &
DL &, FORBSH Pr XKRD L 3%,

Pa= L S [ G
{r'¢- (0:02) 3 (1 P)P 2 }" =t
2vVpxuxu \ ..
xexp[ . (1 ) tE Xy— 00(1 5 E} xm:} I;[ ( Tlaz(ll 2,0)) (8)
zhib
d(log Pn) 9(log Pn)  9(log Px) -0
day B do, - ap n

BEYLUTHEE, #5 V@ = Tva@) +1va(2)}/2 8 I OEHER Tv-1(2) — Ty (2)=(2v/2)[,(2) %8
WCEETS L, BRARISED L5,

1 n
{,\1 " tz X1t 02 —yiglxzt .................................................................. (9)
Iv(zvﬁei:?‘l
vy =t % » 1-p T 77 vl frerteeerenrereesenneeeeas 10)
P=n & 2VpEr) M
IU-[
1-p

KL, S, BERRTEZBR D,

x x
51_%’ T OO 1
g2

s, LB D &y RTEES vV ~AHOREMERL L8 LT,
DEDEREZDE, ¥R, REREK o,0, ZERCFEEEIDHEETE 523, HBECBGRTIEH 0

— 3 —



108 AP KR FE#HELI35B (H.45. 3

BRREERIND, (10) REBRTAEE LTRENCRD I %ET, R uBiilvxinn,
O ®”" =2 B]
SHBEOTEERYAV-D L, b9 ROBEER vpo 1 I2FD L 51EBT 5,

}dXz

v—1

quES:S:olexzqf(xl, xz)dxlde':ClS:xZT lep[ o’z(lx 5)
oo v—1+p _ X . 2 ‘\/E —
XSO 22 exp{ - (1—9)] Ty (—-W_p) Vxl)dx,
L e 12
1
v+1 v=1
I'w)-(o1o) 2 A—p) 2
LZAT, RPD 5 CETAIRSEY L L%, 5=V OFBRXAVLHE, THIKAD LSl
TEB7,

C1=

i [__} (_Ef_ )
"—So #rexn| = o\ VR ax

v—1
T (1-pyrtio?t szlFl(w pivs

[T Y O, (13)
n(l—p)"*)

v-1

C:=0a; 2
72120, Fi 3 AMBBESFAEKT

o T = I'(at+n) 2
1Filaiys z)ﬂﬁﬁ 2, P(r+n)7?

TH5b,
Lo T, RRBIKAD L IRRDLIBY,
qu—Clczso exp{ 7—p)

_ TG+ I+
EEOE
kL, FiiBgmpsc

F(a:b

}xz"”"‘lFl (y+_b HETIM xz) dx,

P
a;(1—p)

¢! —p)p+q+vU1p024F(D+p, vtqiv, P) ........................... (]_4)

I'(e) e I'a+m)I'(b+n) |

R RO

THbD, T p g CEGKHCO0, 1, 2HRATEIER I > TREANMEDLNR B,
vio=v0y, ve=v(¥+1)o? '
Vo1 =v03, vog=v(v+1)a,? }
viu=v(v+p)o,0,

LT, TERHVBHEnbOREOEA (2, 103G =1, ) L HEHRIhE—KE L0 ZROK
B U TR D 32,

n

— 1 a
X=X, =v0y, ;Z =Xp=v0y

o
[

1

e

—_— n J—
x2=x2=v(v+1)a?, ; 2 Xt =22 =v(v+1)0,?
i=1

xuxm—xlxz v(v+p)o10s

R, ﬁ?ﬁ@m:aa@%&t DOED LBl A,
(xl)2 (xp)?

o =
= =

(x1)2 ;5:2 - (?2)2

/= | ¥
N
i

IIM§

.




BE- AR : ZERVv/~A®mLt zoBAETAIHE (1) 109

A X2 (x)? A xzz__(';‘:)z
1= — y 02~ —
X1 X2

- 7 Tt 1L M
Var—(x)* Var— (2.0
COBRERD L, BESTHHCESTNIBBCHLT, o KOVWTIRRERE RRMs —BT5
E, & LU 5 B o OREMIEH ORI L HEFEBRM & —BT LWL LT
7o
Teds, By ¥BEME T HREOREREL L THAAELR D,

AN U}
G1= v’ 2=

v

2 P 2 e PP PRPORIUPPRRRPN 17
7 v(v+1)’ % v(v+1) an
pa—l
L X1 X2—Y

4. —EHEHSH

41 &% m R

PHBADEDTIE v=1 LB\ ieH VY =5, TibbiERSMCE I TEBN I ADRE0D, Zh
TOWTEET S, “EROERAMOERE L LEEHEI U EOBBRR» bEBCHEEIN D, ZORKR
HINBTHEOED LSS, Ik, BBXITXNCHOHELRALLOFE T3,

BELSHBEK

-1 A m 290 [xi&s e,
f G xz?_ 0102(1—p) exp{ o(1—-p) 02(1_!’)} xIo (wl——ﬂ 1710:) as
=zbubigi
fl(xl) :T:I— exp (_%) , fz(xz) =_01: exp (_%:-) .......................................... (19)
St TR
1 __m 2Vo [xig) s
f(x1]x2)—‘71(1_p) exp{ o,(1—p) Uz(l—P)} Xl°<1“P ‘7102) 0
SIFTESE
E(x1|x2)=01+*2—,0(x2—02) ........................................................................ (1))
eSS
D (1| 25) =02 (1 — p)2+2 Z’Z O(L— )iy wereereereesrnren e e s 22)

4.2 BH OH#E
(M & =2 2
(9), (10), (1) A»rb&kA»EBLRS,

O T Pt
2V p€
FRYS
1/7=l£: Il(ﬁ) e H 23)
P & 10(24/(351.771) ini
1-5
y S
B OO RS UUUU RO U UP SRR SRRSO
&= 17\1 s Wi 6'\2 (24)

LIAT, EROLREL T #RODBEIOFDLICTHIT IV, Tiobhh, FLOEHK 2 %

.._5_



110 AP R ARSI B (.45, 3)

245

ziEl—p VEmr =12, 00 m) oot (25)
EEHL, ThhrbiEbh ZEE K(z0)
I
K(“)EI;E:;“=K(‘A’ S 81y a) e e et 26)
ZRWEE, (23) RR2E¥DO XS5BT,
28 _L 50 K(2)  ceeerervereeserreeii ettt ss et e
1-p n & K@ @n

LichinT, bzt K@) OBFRERDTRNIBEUC fHERETHIER L -T2 R, &
Dz THLT Q7)) KRR EIND XI5 g HBIELTTE L, 7ok f DE—LELE LTHEOR
BEXFEZITFHETH B, ZOLSARFHOSZVRATC L » TRERBRLMBERD D & LIMEADEE
RERGERT B L L OMECTERND D, REOHECIISEOREFXFIHTETFTHA S,

(O ® = @

TERERAACHT 2 RER (14) AnHRAD L 51D,

vpa=plql(1—p)P+*gPg A F(P+1,q+15 13 p)  vrerrerereremmemnenianinniniiiinenn (28)

LichioT, FEOBRRILERC I - THETELNDLOBREXMEI >, HDWIL, BB v~/ T
v BTl THABEOBRE 7)) ReBv-5L, BERBISFDO IS5 S,

Ay - PAN -
01=2X1, 02=X2

Sols sl
R T Y T O O s 29
s=-21%2

X1X2

BT & » CHEESHBRC S Eh 2 BB TN THEETE 0T, DE¥CASNCBESHREROHEY
FARTH LD, nE, UBOHE T TN TRECEEYE - CEHT5,

4.3. BEIREHK

CERIEES T OESR (18) TRINHEESMEA=RTLEMOBEOFERE L TR ERL
THRLD, FTHHAMELEENCHUET A0 o % 0.3 L L L XOTE 5% © 1 fi% Fig. 1 TR
S

COWET 9 2BEE LSS HMERY =3¢ L LTRXTARDE, 7 9=0 T,

1 3
&=t exe(- 15 ,)

L anb, ERETI o T fE ) HEEEEERCIR T 5, oF T, 9 T onT, f¢& 7
OWNTIBEEB I 0 872D, 2V, HHRF p=y 1bE— FHABEbR TS 553, R CEMEHE
INE S DB DT, ZhEy p=7 Tl kEECET 2 5MlfRo% % Fig. 2 @),b),€) Rt, Zh
LORIC L > T2ED X 5 fEANRED bR,

i) 7=0 TiX & DML ST £ ) BB CORET DR LT, 7 A TIROhTE
— FAEBLRTL B, Z2DE—FIL, p BNREWZRENSR v HBBbLRTL 5,

ii) &= FOMBEIX, o BZRELBBIEONT, HHWiL, BRI AEZECONT, £ DEDFHENET
T3,

i) =— FOEEDORDIL, o AVNEWEE, F1z, 7 BREIWERE, PhEuy,

LIAT, TDE—FOMNBIISEDL>ZLTRDOLRD, WE, » XEELBAC T — FEETD
£ % bm EFETE, &m 13 [0S(67)/08)e=6n=0 2D (30), (8 RTRDDBID. (o, 7%0)

120 1 T@) _ny ettt
% ;—m_GCz) 30




ER-#E: “ERy v ~Sh: zoBARET 5% (1) 111

f(g.1)

L AT, pp BNEXBRBE (30) ROEDIBEMTHD, £ZT, HbodhUdzr G OEFHER
DTEHEZL, LicdiaT, Bl R L-T, én iRDOND,
O¥TE- FOFERREZRD L 5, B~y £ VBEROE{LR 2 - T

Lz _1(, Iz
2l(z) 2 [1 I(2) }
NEINDBR, BB~y eABEBOWEL LT, 0sI(2)/I ()<l (F5% 2=0 TRIL) TH5, &»

<

DOEFIC 7 Bl EE— FRFE LRV L2835,

L EDH#XAINT, 7 ¥EELEEED § O — FOME én %, o OE 4 DfECOVWTCRT & Fig. 3
DE5EiD, thIb paVNEFIUE, 72T b REERE BIWRY = — FixBlbhicas, o2t
KEIeBHE g DPSWENDTHHEAL T 2RFHFHINL S, T, 98 KRELADEONT, £
— Fa@Ehicliig tn=4a(y) FEHRCEL LY, HHEIMBREZ L2 EANTFHREND, Z ORI

_7_



EAREKBIRFEREIZEB (B.45. 3

112

‘uonnqinsip [enjusuodxa jeliea-omy jo Lysusp Ayiiqeqord jo ssjdwexy gz 81

(2) (9 (e)
P2 o 8 9 v z o 3 e 0O 8 9 b 2 o 3200 8 9 v 2 0
o055 &0 20! IANAN a0 VT
\l '\ YA 20 %/m_._o/ go
\ / \ /7% V1 rojg0'50 mo’._o
\ 010" o \ w
/ /// ul ,— i W
U ,ﬂ ol \YRuimg ol //:,/: ol
S- b- -
\LEEEED W WL
/: , \ //,
7 . __ o \[\ ol \i!
1o 0l | > g Kol
N N
\ \ | 0 0, _
/// \ \:\ o gafl, 0l [
vo . K .
o =] % (1)} o2-=1 / (1'3)4 00 =} (L'3)4
\NPR 1 €0 0
4
Yo 3.0 o
-4 '




RE - AR ZERy v =AHE 20BAicET 35% (1) 113

(o]

0 2 4 6 8 10 &m
Fig. 3 Positions of mode of conditional probability density function.
DEDISRLTRDONS,

7, 2900 DL ED (2) DEHTER

e [ a1 (413
L@="75—= [ 11(82) 21(82)? }

ERVDE, L(2)/I(2) %z OXREFCEBLT,
L(), , 05 012

—_— e

I(2) z 22
Elgh, Thk (30) RARRALT
—;2“'"—‘-%2(1—‘)'75—%—-") =12%p{(2_%) _0(%)] ........................ (33)

LIeBH ZNFHREVEE 0(/2) 1% (2-1/2) KHARTERTESE LT, (B RicATHE

_l-p 1—p
Em 2 z 2

BABRD, LIHT, (3 RRBVTELRZMNKELAIUL, 2>1/2 LLTEL, (33) Rt 2=
209/(1—p) Elch, LichinT




114 AR HEFEREI3TB (18.45.3)

1—p
4p

fm'=-l07]— 1=p Z%Z)‘z‘bi 7]'=-‘;—£m+
HRDDEEHDOFBRTH 5,
4.4. FEAFEEBER
EZH FOBEEDLDI, IRFHEMNIEHEREREYERL TR 5, HEMEETYAVRIE, Zhik
20) RE¥EETHE2ED I LELIRSD,

F@I’/‘)=S: fCEM)dE:S: 1—:0 exp (_ ii“:/)jo <214§ ¢5> dE e (35)
SHITLRD Z S p KRET B, o D 0.1(0.1)0.9 DECHLTD F(E[p) Offi%, » B LT
0(0.25)3. 00€0.5)5(1)10( 2)18, & B LT 0.25(0.25)10(0.5)14(1)18, 7z 0=0.6 X LTI 61T
WT 0.05(0.05)0.25 AN L7-¥3E% Table 1~9 [ZR¥, 7ciil, FFETEHMT E RLERL v OfF
BFT. HEXMBECGUTER £2h0.005 Zkic f(§]p) ke Newton-Cotes OFPHERFAREY A
v, KDC-I #FHL TR o1,

CORROFBAFEDLGIE LTZER (1, 9) DY 1 av—va VFEEELTRD, ZEROESS
RO, IEEEH 235 I OHERIAMD L Sk THL b,

y=5’—|—pzy(x—2)+o‘y1/i——pit et et eeree e et e taeae e et raer et aeraarareaenasnan (36)
z

o, PIIHELTERERETHS, EHOMOBE DEEMTE DX (yle) 1L EKF Lich b, &
M EEECA TN bhA2ET ERETE 3HED T v ¥ ATHO X 2 BBy & 50, %,y WNEESH
OB ERIEHRIELToEOERE L %,

y=5)+p%(x—£)+‘/ay2(1—p)2+2%p(l—p)xe ....................................... 3D
2720 e 1% (36) ROt THRHIGTAERTH DA, o2 ICERFLHECEETHVET, FQlx) OF

Y| Flylx)= [f?(u)du y Flylx)= F(£11)

&
( ®(u):standard normal function ) = L, f(€17)d¢
(E = Y/O'y ’ 1")(/0':)

y
®) | =it L e v L]

y =f(yix)

o

X X
Cu) ()
1 G-y _ 1 Yy px
FOID == exp (-5 3%) fU"‘)—m“P( 7 1=p) aya—m)
'z 2V / xv
y=9+p(z—2 xzo( 1_2\/7’;{7)
(a) (b

Fig. 4 Conceptional illustrations of conditional probability density function for
normal and exponential distributions.



EE-AR R AR orEHRET AR (1) 115

5 e=c[F(y|2)] THb, THHLLEEEE r=x T2 Y DLENEESMI o, 2 TEETIND,
Fig. 4 (2), (b) WREh5 X5 CERSHOBED (36) RTELOLRS ¥iX, KEHHO B A3,
F(y|2) F7cbb F(Elp oBsE LT,
Y=y[F(y|2)T=yLF(EIn)] errivererssvenoenns erierrnessirsessanrsaseeseseasansesrerasonssnsins (38)
DI TEXBNDC Eivbh b, Tibb FE|D OB#ENEALE b CEELREYRTHITH 5,
W E—OZEHIRRAOBEDERER D1 (5,9) RBANSETNIMRLEL L 5. D #Hkt
BB (§,7) TEbTE, (§7) 1D CAThEER P(D) 1T

p>={f s maean={ " sen{f,: scmaclan

@%1%&1%60::meumvozﬁkibbsm&umeﬁkvﬁmﬁﬁfﬁﬁ&ﬁﬁbh
%,z%B@xu/r@Tm,kméﬁ%?a BT LRI OBRICEHLE S,

P(D)_Eoe 2 {FCiu| i) “Feu ) dps  woevrevessinsesennnans el ee e i (39)

IR Ay BHEEBORRE, nxfEETHE, Flp BRCRINRTABE1L, ZOFBEREST
ETED, s '

5. #& E

UE, HEZEELIGEOBBOF L ZEE v =51 & { ISR OWT, BRIICHELT
ot ERY BT EDED LD, '

(1) ZHER» v < Hhixs LOF ORE L LT OZERER S M OBEHEC oW CRAMES X UBRM
%Eﬁ%ﬂﬁﬁb,Rﬁﬂﬁkﬁfaﬁtﬁ&ﬁ$%#~ﬁ?6 &mxoﬁ%u%%?éﬂﬁ@ﬁ$ﬁm
BEEDhAHBEREE B THZ LR,

(2) ELRIERHEEAHCOVTL, SHEEOEEY AHMHEYE L THRCL, <1, *
— FONE, BREFELEZHELIICLI,

(3) “EBIRESMCBE T A BRI E L AR T 509, B4« OMBFRES XOCRBIERCTS
IHERRROEAIHELERCELD, ChEFHLLEY {2 v - s v RFERRC BT 2ERFEOT
HEER LI,

SR, D EDBHRBREL S - BB X5 & & QR THEEIERSMC R 5 RER, BEROWE, 25
W D—H v < 5A~ DR %8 U TR THE~DILHEE 2 THL FETH 5,

FHROL Y X LHREL, AWEFRSEHTE, BHBRTELOM LB, BLTHELYRT S,
R R ARRCE L IGREREHREO— R ERY L .

2 £ X W

1) fed 2z, FARER . fkg—: %K;Dﬁﬁ&%OEﬁﬁkﬁT623®ﬁﬁ KK LHEL #6
% pp.49~51.

2) IMRREIL - FRMETF : FREOEROSMHCOWT, KR Lt 8%, H3~48, pp.51~53,

3) Kibble W.F.: A Two-Variate Gamma Type Distribution, SANKHYA (The Indian Journa
of Statistics) vol. 5, 1941, pp.137~150.

4 ) Krishnamoorthy A.S. and M. Parthasathy: A Multivariate Gamma-type Distribution, Annal
of Mathematical Statistics, vol. 22, 1951, pp.549~117.

5) HRE&EX : ZERO IG5 > CEEKEODE 2 H), KR LG F4%, F1 5, pp.9~15.

6) FREX : RO I-5He>0Tl), [BEMET, $4%, %25, pp.15~19.

7) fob i, OB BEARN, —HEEE—EESE, . 200,

8) Gradshteyn I. S. and I. M. Ryzhik: Table of Integrals, Series, and Products, Academic
Press, New York and London, 1965, p. 860,



116

?
83384

:ﬂ&'&b

W O\

vy
SFIAN

HRBKRPFEFERBIZFE (H.45. 3)

Table 1-(a) Conditicnal probability, F(&[5)x108, for two-variate
exponential distribution for p=0.1. The left column
shows § and the first row 7. (=0~3.00)

0o

242535
426247
565402
670807

750648
811125
856933
891632

917915
937824
952904
964326

972978
979532
984496
988256

991105
993262
994896
996134

997672
997782
998320
998728

999036
999270
999447
999581

999683
999760
999818
999862

999896
999921
999940
999955

999966
999974
999980
999985

999992
999995
999997
999998

999999
999999

0.25

236760
417481
555423
660710

741069
802401
849209
884933

912195
933000
948877
960993

970238
977292
982675
986782

989916
992307
994131
995523

996585
997395
998013
998484

998844
999118
999327
999487

999609
999702
999772
999826

999868
999899
999923
999941

999955
999966
£99974
999980

999988
999993
999996
999998

999999
999999

0.50

231121
408889
545605
650736

731572
793719
841493
878215

906438
928127
944793
957599

967437
974995
980800
985259

988683

991312
993332
994882

996072
996986
997687
998225

998639
998956
999199
999386

999529
999639
999723
999788

999837
999875
999905
999927

999944
999957
999967
999975

999985
999992
999995
999997

999999
999999

0.75

225615
400468
535945
640887

722157
785080
833786
871480

900645
923206
940655
954147

964578
972641
978872
983636

987406
990279
992498
994211

995533
996554
997342
997950

998420
998781
999061
999276

999442
999570
999669
999745

995804
999849
999884
999910

999931
999947
999959
999969

999982
999989
999994
999996

999998
999999
999999

1.00

220240
392215
526442
631161

712826
776486
826091
864731

894818
918238
936462
950637

961661
970231
976891
982065

986085
989206
991629
993509

994969
996101
996979
997659

998187
998596
998913
999159

999349
999496
999610
999699

999767
999820
999861
999892

999917
999936
999950
999962

999977
999987
999992
999995

999997
999998
999999

1.25

214992
384127
517093
621558

703577
T67936
818409
857969

888960
913225
932216
947071

958687
967765
974857
980396

984720
988094
990725
992778

994377
995624
996596
997352

997941
998399
998756
999033

999249
999417
999547
999648

999727
999788
999836
999872

999901
999923
999941
999954

999973
999984
999990
999994

999997
999998
999999

1.50

209868
376200
507897
612075

694413
759434
810741

851196~

883071
908170
927919
943450

955657
965245
972772
978678

983311
986942
989787
992015

993759
995124
996192
997027

997680
998190
998588
998899

999141
999331
999479
999594

999684
999754
999808
999851

999884
999910
999930
999945

999967
999980
999988
999993

999995
999997
999998

1.75

204866
368431
498851
602714

685332
750980
803090
844414

877154
903073
923573
939776

952572
962671
970635
976913

981858
985751
988813
991282

993115
994602
995769
996686

997405
997968
998410
998756

999028
999240
999406
999536

999638
999717
999779
999828

999866
999895
999919
999937

999962
999977
999986
999992

999995
999997
999998

2,00

199981
360818
489953
593472

676335
742574
795456
837624

871212
-897936
919179
936048

949433
960043
968448
975100

980361
984520
987805
990398

992443
994056
995326
996327

997114
997734
998221
998603

998306
999142
999328
999473

999587
999677
999747
999802

999846
999879
999906
999926

999955
999973
999983
9999%0

999994
99999
999998

2.25

195213
353357
481201
584349

667423
734218
787842
830829

865245
892762
914738
932270

946240
957363
966210
973240

978822
983250
986761
989542

991744
993486
994863
995951

996810
997488
998023
998444

998777
999038
999244
999406

999534
999634
999713
999775

2.50

190557
346045
472592
575344

658594
725913
780248
824031

859254
887551
910252
928440

942996
954631
963921
971332

977238
981941
985681
988655

991017
992891
994378
995556

996489
997228
997812
998274

998639
998928
999155
999335

999476
999588
999676
999745

999800
999843
999876
999903

999940
999963
999977
999986

999991
999995
999997

999999

999999

999999

2

999999

999

999999

275

186012
338880
464126
566456

649851
T17659
T72676
817229

853243
882306
905722
924563

939700
951848
961584
969378

975612
980592
984567
987736

990262
992273
993872
995143

996153
996955
997591
998095

998494
998811
999061
999259

999415
999539
999636
999714

999774
999822
999860
999890

999932
999958
999974
999984

999990
999994
999996
999998

999999

3.00

181574
331859
455800
557684

641192
T09458
765128
810427

847212
877027
901150
920637

936354
949014
959197
967377

973942
979203
983416
986786

989479
991629
993345
994712

995801
996668
997357
997905

998341
998686
998960
999177

999350
999486
999594
999679

999747
999800
999843
999876

999923
999952
999970
999982

999982
999993
999996
999997

999999



0.25
0.50
0.75
1.00

1.25
1.50
1.75
2.00

2,25
2.50
2,75
3.00

3025
3,50
3.75
4,00

4,25
4.50
4.75
5.00

525
5.50
5.75
6.00

6,25
6,50
6.75
7.00

7.25
7.50
7.75
8.00

8,25
8.50
8.75
9.00

9.25
9.50
9.75
10.00

10.50
11,00
11,50
12,00

12,50
13,00
13,50
14,00

15,00
16.00
17.00
18.00

Table 1-(b) Continue. (3=3.50~18.00)

3.50

173011
318237
439559
540484

624128
693216
750108
796828

835099
866377
891885
912647

929516
943198
954279
963238

970474
976309
981009
984790

987829
990269
992226
993794

995049
996053
996856
997497

998009
998417
998742
999001

999207
999371
999501
999604

999686
999752
999804
999845

999903
999940
999962
999977

999986
999991
999995
999997

999999

ER-AB: ZEBy v ~Ah zo@HcBT s8R (1D

4,00

164850
305158
423854
523738

607402
677192
735196
783245

822928
855613
8R2468
904482

922489
937190
949171
958918

966835
973257
978458
982665

986064
988807
991018
992798

994230
995381
996305
997046

997640
998116
998497
998801

999045
999239
999395
999518

999617
999695
999758
999808

999879
999924
999952
999970

999982
999988
999993
999996

999999

4,50

157071
292601
408670
507437

591015
661393
720402
769688

810710
844747
872909
896148

915280
930996
943879
954420

963029
970050
975765
980412

984185
987244
989721
991724

993343
994650
995704
996553

997236
997785
998227
998581

998866
9995094
999276
999422

999539
999633
999707
999767

999853
999907
999942
999964

999977
999986
999991
999995

999998

5.00

149657
280545
393992
491574

574964
645823
705735
756169

798458
833791
863219
887657

907897
924620
938406
949746

959057
966687
972930
978029

982188
985576
988331
990569

992386
993858
995049
996013

996792
997421
997928
998336

998665
998930
999143
999313

999450
999560
999649
999719

999821
999886
999928
999954

999971
999982
999989
999993

999998
999999

6,00

135855
257864
336093
461128

543869
615385
676813
729286

773894
811652
843488
870238

892643
911354
926938
939887

950621
959500
966830
972871

977841
981922
985269
988010

990251
992082
993575
994791

995781
996586
997239
997769

998199
998547
998829
999057

999241
999389
999509
999605

999745
999836
999895
999933

999957
999972
999982
999989

999996
999998

7.00

123318
236968
340043
432334

514101
585905
648485
702671

749321
789281
823357
852298

876787
897442
914808
929370

941548
951708
960166
967193

973019
977840
981824
985109

987816
950041
991869
993368

994596
995601
996422
997093

997640
998085
998448
998743

998982
999177
999335
999463

999650
999773
999853
999905

999939
999961
999974
999984

999993
999997

8,00

111931
217722
315733
405128

485641
557402
620800
676391

724817
766759
802902
833906

860392
882935
902057
918227

931860
943326
952944
960994

967718
973322
977984
981856

985066
987723
989919
991732

993225
994455
995466
996297

996977
997535
997992
998365

998670
998919
999122
999288

999532
999693
999799
999869

999915
999945
999964
999977

999990
999996

9.00

101589
200000
293058
379443

458464
529886
593798
650505

700450
744160
782196
815130

843517
867885
888726
906489

921581
934368
945173
954279

961937
968362
973742
978239

981990
985114
987712
989868

991656
993136
994359
995369

996202
996888
997452
997916

998297
998610
998866
999075

999387
999595
999733
999824

999885
999925
999951
999968

999987
999994

999999

9
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999999

10.00

92198
183685
271919
355214

432541
503365
567511
625064

676284
721550
761308
796035

826221
852343
874857
894190

910736
924853
936863
947053

955676
962958
969093
974251

978579
982205
985236
987767

989876
991631
993090
994301

995304
996135
996822
997389

997857
998242
998560
998821

999211
999474
999650
999768

999846
999899
999933
999956

999981
999992
999997
999998

12,00

75925
154855
233876
310865

384334
453301
517181
575692

628779
676553
719237
757135

790593
819982
845679
868054

887462
904237
918690
931103

941736
950819
958559
965139

970722
975448
979442
982810

985645
988029
990029
991704

993106
994278
995255
996070

996748
997311
997779
998168

998755
999157
999431
999617

999743
999828
999885
999923

999966
999985
999993
999997

14.00

62510
130456
200905
271575

340743
407157
469948
528562

582688
632212
677160
717668

753944
786248
814869
840108

862272
881659
898556
913234

925944
936919
946370
954488

961444
967391
972464
976783

980454
983567
986202
988431

990311
991895
993228
994349

995289
996076
996736
997287

998131
998717
999123
999402

999594
999725
999814
999875

999944
999975
999990
999996

16,00

51453
109827
172377
236857

301471
364825
425874
483871

538312
588895
635479
678046

716676
751516
782763
810646

835413
857318
876617
893557

908378
921303
932542
942288

950717
957989
964249
969625

974233
978174
981539
984407

986847
988919
990677
992165

993423
994485
995381
996135

997302
998124
998701
999103

999382
999576
999710
999802

999909
999958
999981
999992

18.00

42343
92399
147735
206256

266206
326152
384956
444746

495876
546901
594537
638635

679154
716136
749688
779961

807141
831431
853049
872212

889139
904039
917115
928554

938535
947220
954759
961287

966928
971791
975976
979570

982651
985287
987539
989460

991095
992486
993667
994668

996232
997349
998142
998702

999097
999373
999567
999701

999859
999935
999970
999987
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Table 2-Ca) Conditional probability, F(&|5)x 108, for two-variate

.0
268384
464739

608394
713495

790389
846645
887803
917915

939945
956063
967855
976482

982794
987412
990790
993262

995070
996393
997361
998070

998588
998967
999244
999447

999595
999704
999784
999842

999884
999915
999938
999955

999967
999976
999982
999987

999991
999993
999995
9999%

999998
999999

0,25

254465
444273
585827
691374

770061
828712
872423
904993

929258
947334
960796
970821

978286
983843
987979
991058

993349
995054
996322
997265

997967
998489
998877
999165

999380
999539
999658
999745

999811
999860
999896
999923

999943
999957
999968
999977

999983
999987
999990
999993

999996
999998
999999

0.50
241262
424671

564002
669776

750024
810870
856975
891893

918323
938319
953439
964867

973501
980020
984941
988655

991455
993566
995157
996356

997259
997939
998451
998835

999125
999343
999506
999630

999722
999791
999843
999882

999912
999934
999950
999963

999972
999979
999984
999988

999993
999996
999998
999999

FABRBIRAEE135B (H.45. 3

exponential distribution for p=0.2. The left column
shows £ and the fiirst row 7. (3=0~3.00)

"0.75

228737
405898
542902
648699

730250
793134
841482
878636

907160
929036
945798
958630

968446
975949
981679
986052

989387
991930
993866
995340

996462
997315
997963
998455

998829
999113
999328
999491

999615
999709
999780
999833

999874
999905
999928
999946

999959
999969
999977
999982

99999
999994
999997
999998

999999

1.00

216857
387921
522507
628140

710866
775523
825963
865245

895787
919500
937884
952119

963127
971631
978192
983250

987145
990142
992445
994214

995572
996613
997411
998023

998450
998848
999121
999330

999490
999611
999704
999775

999829
999870
999901
995925

999943
999957
999967
999975

999986
999992
999995
999997

999998
999999

1.25

205588
370709
502800
608095

691762
758053

810439

851737

884224
909727
929711
945343

957551
967071
974484
980248

984726
988199
990891
992975

994586
995831
996793
997534

998105
998545
998883
999144

999344
999497
999615
999705

999775
999828
999868
999895

999923
999941
999955
999966

999980
999988
999993
999996

999998
999999

1.50

194900
354230
483762
588560

672984
740737
794926
838133

872488
899734
921292
938313

951724
962273
970555
977047

982129
986101
989202
991619

993501
994965
996103
996986

997671
998202
998612
998930

999176
999365
999512
999624

999711
999778
999830
999870

999900
999923
999941
999955

999974
999985
999991
999995

999997
999998
999999

— 14 —

1.75

184763
338456
465375
569529

654538
723590
779444
824452

860957
889535
912638
931036

945653
957240
966408
973647

979353
983845
987374
990143

992314
994012
995340
996377

997185
997815
998305
998687

998983
999213
999391
999530

999637
999719
999784
999833

999871
999901
999924
999941

999965
999979
999988
999993

999996
999997
999998
999999

2,00

175149
323358
447620
550997

636428
706623
764007
810710

848568
879146
903764
923526

939346
951980
962046
970050

976400
981430
985408
988547

991022
992970
994502
995704

996646
997384
997962
998413

998766
999041
999255
999422

999552
999652
999731
999792

999839
999875
999904
999926

999956
999974
999985
999991

999995
999997
999998
999999

2425

166031
308909
430481
532958

618660
689847
748632
796924

836417
868581
894681
915790

932810
946496
957472
966255

973268
978855
983299
986827

989623
991836
993584
994964

996051
996906
997579
998107

998521
998846
999100
995299

999454
999575
999670
999743

999801
999845
999880
999907

999944
999967
999980
999988

999993
999996
999998
999999

2,50

157383
295082
413939
515406

601235
673272
733331
783111

824160
857855
885402
907838

926052
940793
952690
962266

969957
976120
981048
984981

988114
990607
992585
994154

995397
996379
997154
997766

998248
998627
998925
999159

999343
999487
999600
999688

999757
999811
999853
999886

999932
999959
999976
999986

999992
999995
999998
999999

2,75

149183
281852
397977
498333

584156
656909
718119
769285

811812
846983
875938
899682

919081
934877
947702
958085

966469
973223
978552
983007

986494
989280
991503
993273

994681
995799
996686
997388

997944
998383
998729
999002

999217
999386
999520
999624

999706
999770
999821
999860

999915
999949
999969
999981

999989
999993
999996
999997

999999

3.00

141406
269194
382578
481732

567426
640764
703008
755461

799389
835977
866303
891330

911903
928755
942513
953712

962803
970165
976111
980904

984759
987854
990334
992318

993502
995166
996172
996972

997608
998112
998511
998827

999077
999274
999429
999552

999648
999724
999784
999831

999897
999937
999961
999976

999985
999991
999994
999997

999999



Tablé 2-(b) ‘Continue. (5=3.50~18.00)

3.50

127038
245503
353403
449917

535012
609160.
673135
727874

T74371
813619
846564
874081

896962
915912
931547
944405

954947
963564
970590
976304

980941
984696
987729
990176

992146
993730
995000
996018

996833
997483
998063
998416

998745
999007
999215
999380

999511
999614
999696
999761

999852
999909
999944
999965

999979
999987
999992
999995

999998
99999%
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4,00

114119
223830
326283
419898

503993
578511
643796
700450

749213
790886
826279
856172

881294
902313
919828
934368

946398
956320
964480
971172

976647
981115
984754
987712

990110
992052
993622
994888

995908
996729
997388
997916

998340
998678
998949
999165

999337
999474
999584
999671

999794
999872
999920
999951

999970
999981
999989
999993

999998
999999

4,50

102504
204012
301094
391607

474362
548854
615062
673281

724012
767874
805537
837680

864964
888011
907393
923626

937173
948440
957780
965501

971866
977100
981394
984905

987778
990118
992021
993567

994821
995835
996655
997317

997851
998280
998625
998902

999124
999302
999444
999558

999721
999824
999890
999931

999957
999973
999983
999990

999996
999998
999999

5400

92062
185897
277715
364977

446100
520220
586993
646447

658861
T44676
784424
818682

848037
873057
894282
912209

927291
939932
950493
959288

966591
972639
977634
981750

985134
987911
990184
992042

993557
994791
995794
99660E

997268
997803
998234
998583

998863
999090
999272
999418

999629
999764
999851
999906

999941
999963
999977
999986

999995
999998
999998
999999

6.00

T4242
154225
235934
316418

393596
466083,
533044
594061

649024
698050
741408
779466

812650
841412
866206
887477

905642
921093
934184
945237

954540
962345
96E874
974323

978857
982622
965741
988320

990447
992199
993639
994820

995788
996579
997225
997751

998180
998529
998812
999042

999378
999598
999742
999834

999894
999933
999957
999973

999990
999996
999998
999998

7.00
59850
127816

200088
273660

346243
416161
482249
543757

600268
651619
697838
739092

T75643
807812
835958
860450

881658
899939
915631
929049

940482
950190
953408
965345

971183
976084
G80149
983618

986477
988855
990829
992465

993818
994936
995856
996614

997237
997748
998166
998509

999017
999355
999578
999725

999822
999884
999925
999952

999980
999992
999997
999999

8.00
48231
105826

169408
236149

303751
370414

434781

495876

553045
605896
654248
698081

137499
TT2690
803905
831431

855574
876645
894953
910793

924444
936167
946200
954759

962039
968213
972435
977842

981551
984666
987277
989460

991282
992800
994062
995109

995978
996696
997290
997779

998515
999011
999344
999567

999715
999813
999878
999921

999967
999987
999995
999998
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9.00

38855
87537
143211
203351

265790
328727
390719
450652

507704
561306
611101
656904,

698672
736463
770420
800738

827652
851418
872303
890573

906489
920301
932244
942535

951374
958943
965466
970910

975586
975547
982896
585722

988100
990097
991772
993174

994345
995321
996135
996810

997837
998540
999019
999343

999562
999710
999808
999874

999946
999977
999991
999997

10.00

31291
72344
120887
174764

232016
290931
350062
408230

464506
518191
565788
615976

659576
699527

735864

768692

798167
824484
847859
868523

88ATO9
902648
916563
928669

939165
948232
956045
962758

$68508
973423
977612
981174

984197
986756
981919
990743

992279
993569
994650
995556

996946
997911
998578
999037

999350
999563
999707
999805

999914
999962
999984
999993

12,00

20276
49286
85786
128379

175631
226155
278664
332007

385191
437383
487911
536254

582027
624968
664918
701807

735637
776468
794405
819586

842169
862331
880254
896122

910118
922419
933195
942603

950794
957904
964058
969373

973950
977883
981255
984140

986602
988700
990484
991998

994366
996055
997251
998094

998685
999096
999381
999578

999806
999912
999961
999983

14.00

13122
33473
60574
93683

131891
174203
219605
267112

315801
364840
413501
461163

507318
551561
593588
633182

670205
704589
736322
765438

792009
816137
837943
857566

875150
890846
904807
917180

928111
937738
946190
953591

960054
9656£2
970572
974811

978477
981640
984363
986704

990431
993153
995127
996550

997570
998295
998810
999173

999605
999814
999914
999960

16,00

8483
22668
42579
67959

98337
133094
171512
212828

256273
301101
346613
392176

437230
481273
523967
564928

603930,
640792
675397
707679

737620
765241
790592
813750

834811
853r86
871093
886557

9004C7
912768
923767
932322

942151
949761
956455
962329

967470
971959
975870
979271

984775
988887
991935
994179

995820
997014
997876
998497

999256
999638
999826
999918

18,00

5478
15310
29807
49034

72849
100941
132868
168099

206047
246102
287652
330109

372924
415594
457675
498783

538595
576848
613337
647913

680471
710954
739341
765641

789895
81216C
832515
£51050

BETHEL
883060
896749
909041

920044
929863
938602
946358

953224
959287
964628
969322

977041
982927
987381
990727

993223
995073
996436
997434

998687
999339
999672
999839

119



120

0.25
0.50
0.73
1.00

1.25
1.50
1.75
2.00

2,25
250
2.75
3,00

3.25
3.50
3.75
4.00

4,25
4450
4.75
5.00

5425
5450
5.73
6.00

6423
6.50
6.75
7.00

Te25
7.50
7.75
8.00

8.25
8,50
8,75
9.00

9.25
9.50
9.75
10.00

10,50
11,00
11,50
12,00

12,50
13,00
13,50
14,00

15,00

RABRBIAFEREISHTB (H.45. 3)

Table 3-(a) Conditional probability, F(§|») %108, for two-variate
exponential distribution for p=0.3. The left column
shows £ and the first row

o]

300328
510458
657481
760349

832323
882681
917915
942568

959816
971885
980329
986237

990370
993263
995286
996702

997693
998386
998871
999210

999447
999613
999730
999811

999868
999908
999936
999955

999969
999978
999985
999989

999993
999995
999996
999998

999998
999999

0,25

274699
474257
619130
T24235

800441
855662
895653
924399

945540
960682
971626
979532

985241
989362
992334
994478

996024
997138
997941
998519

998935
999234
999449
999604

999716
999796
999853
999895

999924
999946
999961
999972

999980
999986
999990
999993

999995
999996
999998
999998

999999

0450

251233
440482
582679
689273

769014
828546
872912
903921

930441
948630
962104
972072

979438
984876
988885
991838

994011

- 995609

996783
997645

998277
998740
999079
999328

999509
999642
999739
999810

999861
999899
999927
999947

999961
999972
999980
999985

999589
999992
999995
999996

999998
99999%

0475

229749
408984
548068
635491

738117
801436
849799
886628

914597
935785
951800
963878

972971
979803
984928
988767

991638
993782
995381
996573

997459
998118
998607
998970

999239
999438
999586
999695

999773
999834
999878
999910

999934
999952
999965
999974

999981
999986
999990
999993

999996
999998
999999

1,00

210081
379623
515237
622897

707817
774424
826411
866810

898082
922205
940753
954974

965849
974145
980459
985233

938890
991641
993720
993287

996468
997355
998022
998523

998897
999178
999387
999544

999661
999748
999813
999861

999897
999924
999943
999958

999969
999977
999983
999988

999993
999996
999998
999999

1,25

192079
352266
484121
391499

678167
T47590
802837
846552

880970
907946
929006
945387

958088
967905
975473
981292

985756
989173
991784
993774

995288
996440
997313
997974

998475
998853
999138
999353

999515
999636
999728
9997%

999848
999886
999915
999937

999953
999965
999974
999980

999989
999994
999996
999998

999999

1‘50

175604
326787
434657
561296

649215
721009
T79161
825936

863331
893067
916601
935146

949703
961091
9699T1
976874

982227
986366
989561
992020

993910
995359
996468
997316

997963
998456
998831
999116

959332
999496
999620
999714

999784
999838
999878
999908

999931
999948
999961
999971

999983
999990
999994
999997

999998
999999

7. (3=0~3.00)

1.75

160527
303066
426780
532283

620999
694746
755461
805039

843236
877626
903582
924281

940716
953712
963953
971996

978293
983210
987038
990013

992318
994101
995477
996538

997353
997979
998459
998827

999108
999322
999485
999610

999704
999776
999831
999872

999903
999927
999945
999959

999976
999986
999992
999995

999997
999998
999999

2,00

146731
280990
400423
504446

393549
668859
731807
783932

826750
861677
889994
912826

931145
945780
957425
966655

973949
979694
984206
987740

990502
992655
994329
995629

996636
997415
998017
998480

998837
999111
999321
999483

999606
999700
999772
999827

999869
999901
999925
999943,

999967
999981
999990
999994

999997
999998
999999

2.25

134108
260454
373529
4T7TI0

366890
643398
708263
762684

807937
845278
875881
900813

921016
937309
950391
960854

969191
975812
981054
985192

988450
991009
993014
994581

995803
996755
997495
998069

998513
998857
999122
999327

999485
999606
999699
999770

999824
999866
999898
999923

999955
999974
999985
999992

999995
999997
999999

2,50

122561
241356
352026
452236

541040
618408
684888
741358

788859
828480
861288
888277

910352
928314
942861
954593

964016
971558
977574
982358

986152
989153
991519
993382

994845
995991
996887
997587

998132
998556
998885
999141

999338
999491
999609
999700

999770
999824
999866
999897

999940
999966
999980
999989

999994
999997
999998
999999

2.75

111999
223602
329854
427822

516011
593928
661735
720012

769572
811338
846259
875254

899180
918814
934846
* 947876

958423
966926
973759
979230

983599
987077
989838
992025

993753
995115
996186
997028

99768T
998203
998606
998920

999164
999354
999501
999616

999704
999772
999825
999866

999921
999954
999973
999984

999991
999995
999997
999998

999999

3.00

102338
207103
308952
404500

491811
569988
638852
698702

750133
793902
830838
861779

887572
908827
926355
940709

952412
961915
969603
975801

980781
984771
987959
990499

992517
994118
995385
996385

997172
997792
998278
998660

998958
999191
999372
999514

999624
999709
999776
999827

999898
999940
999964
999979

999988
999993
999996
999998

999999



0,25
0,50
0,75
1,00

1.25
1,50
1.75
2000

2025
2450
2,75
3.00

3025
3.50
3.75
4,00

4,25
4450
4.75
5.00

5425
5450
5475
6,00

6425
6450
6,75
7400

Te25
7.50
175

8400

8.25
8,50
8,75
9.00

9.25
9.50
9.75
10,00

10,50
11.00
11.50
12.00

12450
13,00
13.50
14,00

15,00
16,00
17.00
18,00

Table 3-(b) Continue. (=3.50~18.00)

3650

85423
177541
270717
361027

445909
523837
594061
656387

711002
758344
798997
833619

862890
887477
908007
925059

‘939153
9650750
966254
968012

974323
979439
983574
986907

989586
991733
993450
994820

995910
996777
997464
998007

998437
998775
999042
999251

999416
999545
999646
999725

999834
999901
999941
999965

999979
999988
999993
999996

999999

RE - AR : RS v~ AW 20@RcBT s HE (1)

4,00

71281
152060
236857
321579

403315
480117
550802
614768

671847
722176
766098
804084

836675
864440
887942
07719

924275
938068
949506
958952

966725
973096
978302
982542

985985
988773
991025
992839

994298
995467
996403
997150

997746
998220
998596
998894

999130
999317
999464
999580

999743
999844
999905
999943

999966
999980
999988
999993

999998
999999

4450

59461
130123
206938
285900

363963
438926
509294
574143

633002
685737
732460
173457

809120
839907
866201
888789

907839
923803
937358
948601

957950
965694
972085
977343

981655
985179
988053
990389

992284
993817
995055
996052

996853
997496

998010 -

998421

998749
999011
999218
999383

999618
999764
999855
999911

999946
999967
999980
999988

999996
999999

5.00

49586
111258
180556
253727

327753
400309
469697
534753

594754
649330
698382
742012

780464
814076
843243
868383

889922
908273
923828
936952

947975
957196
964880
971261

976541
980897
984480
987418

989822
991782
993378
994674

995724
996573
997258
997809

998252
998608
998893
999121

999448
999655
999785
999867

999918
999950
999969
999981

999993
999997
999999

6,00

34453
81146
136937
198848

264213
330759
396635
460399

520985
577660
629970
677691

720780
759332
793542
823675

850038
872961
892778
909821

924407
936834
947376
956284

963782
970073
975332
979715

983358
986376
988870
990926

992617
994004
995139
996066

996821
997436
997935
998339

998931
999316
999564
999724

999826
999891
999932
999958

999984
999994
999998

7.00

23912
59010
103378
154901

211464
271087
332007
392725

452014
508922
562744
612999

659397
701807
740223
774740

805525
832797
856807
877823

896122
911975
925646
937385

947423
955975
963233
969373

974549
978500
982547
985595

988135
990247
991998
993447

994644
995629
996440
997105

998094
998752
999188
999474

999661
999783
999861
999912

999965
999986
999994
999998

8,00

16578
42797
TIT6
120009

168151
220562
275711
332190

388760
444371
498173
549508

597894
643008
684664
722791

757411
788617
816557
841419

863416
882773
899723
914495

927314
938391
947926
956103

963091
969044
974098
978377

981989
985030
987582
989720

991506
992995
994233
995261

996815
997874
998589
999068

999388
999600
999740
999832

999931
999972
999989
999995

— 17 —

9.00

11482
30961
58200
92516

132925
178268
227312
278836

331686
384821
437333
488464

537603
584282
628166
669035

T06T73
741349
772802
801225

826752
849548
869797
887694

903439
917228
929255
939704

948748
956549
963254
968999

973906
978086
981636
984643

987183
989324
991125
992635

994955
996567
997679
998440

998958
999307
999542
999699

999871
999946
999978
999991

10,00

7945
22346
43431
70998

104515
143213
186174
232407

280910
330719
380946
430799

479598
526778
571893
614605

654676
691961
726389
757958

786716
812757
836704
857203

875918
892519
907180
920074

931369
941226
949798
957227

963645
969171
973917
977980

981449
984404
986914
989041

992356
994706
996358
997510

998307
998856
999231
999486

999774
999902
999959
999983

12,00

3793
11567
23955
41305

63688
90937
122687
158417

197502
239255
282962
327919

373452
418943
463840
507661

550008
590554
629053
665324

699252
730775
759883
736603

810997
833154
853180
871197

887337
901734
914528
925853

935843
944625
952320
959041

964895
969977
974379
978180

984268
988743
992002
994357

996043
997243
998090
998684

999385
999718
999873
999944

14,00

1805
5942
13065
23687

38159
56654
79180
105595

135622
168881
204915
243213

283238
324450
366322
408354

450090
491119
531087
569692

606691
641893
675159
706396

735554
762619
787608
810565

831557
850665
867983
883617

897675
910268
921510
931512

940381
948222
955132
961204

971177
978757
984462
988717

991863
994170
995849
997061

998552
999302
999670
999847

16,00

856
3032
7055

13416

22530
347117
50185
69030

91231
116664
145114
176288

209832
245354
282432
320637

359544
398742
437846
476504

514400
551260
586852
620986

653512
684319
713334
740514

965845
789340
811033
830973

849226
865869
880986
894666

907004
918093
928028
936901

951819
963516
972593
979567

984876
988882
991880
994107

996950
998456
999234
999627

18,00

405
1537
3777
7515

13132
20968
31306
44360

60264
79068
100744
125185

152215
181602

213065

246288

280934
316653
353092
389909

426775
463384
499456
534742

569023
602117
633870
664163

692908
720043
745534
769369

791558
812125
831114
848576

864576
879182
892472
904523

925234
941958
955311
965862

974117

980515
985433
989180

994140
996899
998394
999184

121
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WARPERERERLEIIFTB (.45, 3)

Table 4-(a) Conditional probability, F(&|y) x10%; for two-variate
.. - exponential distribution for p=0.4.. The lelt column
__ shows Eland the?ifi_rstrrorw 7.(y=0~3.00) _

0’ 1025 050 0,75 1,00 “1e25 ! 1.50 1.75 2,00 2,25 2,50 2,75 3,00

0.25 340759 297873 260303 227402 198601 173398 151351 132071 115217 100487 87619 76380 66567
0.50 565402 507897 455800 408670 366093 327677 293058 261896 233876 208708 186122 165873 147735
0.75 713495 655667 601527 550997 503971 460319 419897 382549 348111 316418. 287303 260600 236149
1.00 811125 759434 709458 661393 615385 571530 529886 490477 453301 418330 385523 354820 326152

1.25 875486 832171 788950 746165 T04099 662990 623026 584363 547115 511371 477190 444610 413648
1,50 917915 883071 847212 81O0TIO 773894 737056 700450 664295 628779 594061 560270 527514 495876
1.75 945887 918636 BBITI0 859499 828256 796286 763851 731189 698514 666019 633861 602199 571154
2.00" 964326 943450 920637 896148 870238 843154 815130 786388 757135 727564 697852 668160 638635

2.25.. 976483 960740 ‘943028 923526 902423 879508 856172 831400 805773 779466 752645 725468 698082
2,50 984496 972772 959197 943879 926938 908508 888726 867735 845680 822706 798957 774572 749688
2.75 989780 981135 970841 958943 H45507 930611 914345 B96809 878108 858354 837663 816147 793925
3.00 993262 986942 '979203 (970050 959500 947590 934368 919894 904238 BBTATT 865695 850983 831431
+25 . 995558 990965 985195 978209 969998 960563 949921 938099 925135 911076 BI5978 879903. 862924
.50 997072 993760 989479 984184 977841 970428 961937 952368 941736 930062 917377 903721 889139
75 998070 995601 992536 988547 ORI6TI 9TT806 9TIIT2 963490 954843 945237 934679 923189 910793
00 998728 997027 994712 991724 988010 983527 978239 972116 965140 957296 548581 938997 928554

999161 997951 996259 994031 991215 98TT57 983624 978776 973184 966827 959687 951756 943030

4.25
4.50 999447 998588 997357 995703 993575 990925 987712 983895 979442 974322 968514 961997 954759
4.75 999636 999028 995136 996912 995312 993289 990804 987816 984289 980191 975494 970174 964211
5.00 999760 999331 998686 997785 996586 995048 993136 990807 988029 984766 980991 976673 9TITI2
5.25 999842 999540 999075 998413 997518 996355 994888 993082 ©90904 988320 985300 981816 977842
5.50 999896 999684 999350 998865 998199 997322 996202 994807 993107 991069 988666 985869 982651
5.75 999931 999783 999543 999189 998696 998036 997184 996111 994789 993190 991286 989051 986458
6.00 999955 999851 999679 999422 999057 998562 997916 997093 996070 994820 993318 991540 989460
6.25 - 999970 999898 999775 999588 999319 598949 998461 997832 997043 996069 994889 993480 991819
6450 999980 999930 999842 999707 999509 999234 998866 998387 997780 997024 996100 994988 993667
1675 999987 999952 999889 999792 099646 999442 999163 ©98B0O2 998336 99TTSL 997031 996156 995110
7.00 999952 999967 999922 999852 999746 999594 999387 99911 998756 998305 997744 997059 996233

7.25 999994 999978 999946 999895 999817 999705 999550 999342 999071 998724 998290 997755 997105
7.50 999996 999985 999962 999926 999869 999786 999671 999514 999308 999042 998706 998290 997779
7.75 999998 999990 999973 999947 999906 999843 999759 999641 999485 999282 999023 998700 998301
8.00 999999 999993 999981 999963 999933 999888 999824 999736 999618 999462 999264 999013 998702

8.25 999995 999987 999974 999952 999919 999872 999806 999717 999598 999446 999252 995011
8.50 999997 999991 999981 999966 999941 999907 999857 999790 999700 999584 999435 999247
8.75 999998 999993 999987 999976 999957 999932 999895 999845 G99TTT 999688 999573 999429
9.00 999999 999995 999991 999982 999969 999951 999923 999886 999834 999766 999678 999567
9.25 999997 999993 999988 999978 999964 999944 999916 999876 999825 999758 999672
9.50 999998 999995 999991 999984 999974 999959 999938 999908 999869 999818 999752
9.75 999998 999997 999994 999988 999981 999970 999955 999932 999903 999864 999813
10.00 999999 999998 999995 999992 999987 999978 999967 999950 999928 999898 999859
10,50 . 999999 999998 999995 999993 999988 999983 999972 999960 999943 999920
11.00 999999 999998 999997 999994 999991 999985 999975 999969 999955
11.50 999999 999998 999997 999996 999992 999988 999983 999973
12.00 999999 999998 999998 999995 999993 9999%0 999986
12,50 . 999999 999999 999997 999996 999995 999992
13,00 999999 999998 999997 999996
13.50 999999 999998 999998
14,00 999999 999999
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Table 4-(b) Continuve. (7=3.50~18.00)

3450

50526
116983
193379
274601

356565
436195
511331
580590

643215
698931
747815
790190

826533
857409
883419

‘905161

923208
938094
950300
960254

968331
974854
980099
984299

987649
990312
992421
994087

995397
996426
997231
997859

998348
998728
999023
999250

999426
999561
999663
999745

999853
999915
999951
999972

999984
999991
999995
999997

999999

ad

4,00

38316
92426
157812
230185

305790
381541
455051
524590

589009
647644
700214
T46734

787426
822659
852884
878599

900313
918522
933694
946263

956618
965106
972031
977656

982206
985872
988815
991169

993046
994538
995720
996654

997390
997969
998422
998777

399054
999269
999437
999566

999745
999850
999913
999949

999971
999983
9999%0
999995

999998

B- AR ZZH Y~ E Z ORI AR5 (1)

4.50

29032
72872
128379
192175

261015
332007
402735
471288

536254
596666
651940
701807

746243
785407

819585

849150

874517
896122
914398
929762

942603
953278
962106
969373

975329
980189
984140
987340

989922
991999
993664
994994

996055
996898
997566
998094

998511
998839
999096
999298

999578
999749
999851
999912

999949
999970
999983
9999%0

999997
999999

5.00

21980
57343
104129
159845

221830
287520
354610
421149

485573
546706
603724
656113

703620
746201
783969
817153

846060
871045
892484
910759

926242
939283
950209
959317

966874
973¥17
978252
982459

985894
988687
990952
992782

994256
995439
996387
997145

997748
998228
998608
998909

999333
999596
999756
999854

999913
999949
999970
999983

999994
999998

6,00

12570
35317
67959
109470

158345
212828
271093
331407

392176
452049

509918

564928

616462
664118

707679

747083

782389
813750
841384
865557

886557
904686
920244
933552

944795
954319
962328
969035

974626
979271
983114
986282

988886
991019
992761
994178

995329
996261
997013
997620

998497
999058
999414
999638

999777
999864
999917
999950

999982
999993
999998
999999

7.00

7169
21610
43930
74074

111456
155106
203808

356230,

311022
366902
422712
477446

530278
580559
627809
671708

712073
748839
782037
811774

838214
861560
882043
899905

915394
928753
940219
950011

958339
965389
971334
976328

980508
983993
986890
989291

991273
992906
994246
995343

996970
998045
998748
999204

999497
999685
999803
999878

999954
999983
999994
999998

8,00

4077
13146
28158
49594

77490
111499
150967
195025

242671
292850
344515
306679

448451
499056
547852
594329

638106
673923
716626
751153

782519
810805
836136
858674

878605
896131
911459
924796

936346
946301
954844
962146

968362
973633
978088
981839

984987
987620
989817
991644

994411
996295
997563
998410

998970
999338
999577
999732

999894
999959
999985
999995

— 19 —

9.00

2314
7956
17913
32893

53289
79180
110358
146371

186582
230228
276470
324450

373329
422321
470717
571902

563364
606691
647575
685800

721237
753829
783585
810565

834870
856631
876004
893157

908266
921510
933096
943104

951787
959267
965687
971177

975854
979825
983187
986023

990410
993479
995604
997061

998050
998716
999160
999455

999774
999909
999964
999986

10,00

1310
4792
11318
21633

36289
55618
79719
108473

141564
178520
218748
261577

306300
352202
398595
444837

490353
534642
577284
617944

656365
692369
725844
756743

785068
810867
834222
855245

R74064
890825
905680
918783

930290
940352
949115
956718

963288
968946
973802
977956

984508
989215
992559
994910

996546
997674
998445
998968

999554
999812
999923
999969

12.00

417
1716
4438
9151

16400
26663
40317
57614

78671
103466
131848
163550

198208
235384
274589
315305

357007
399181
441339
483030

523854
563460
601555
637903

672324
704689
734917
762972

788854
812595
834256
853917

871676
887641
901930
914664

925965
935955
944753
952472

965103
974635
981739
986972

990786
993536
995501
996892

998548
999339
999706
999872

14,00

132
66
1705
3774

7196
12368
19670
29444

41974
57464
7603+
97709

122428
150039
180317
212973

247664
284015
321626
360090

399006
437985
476666
514715

551839
5872
622329
655307

686584
716065
743690
769432

793293
815297
835491
853938

870713
885904
899603
911907

932734
949176
961982
971832

979320
984948
989136
992220

996100
998099
999097
999581

16,00

41
211
634

1523

3080
5578
9307
14562

21629
30770
42210
56122

72623
91762
113528
137842

164566
193508
224429
257054

291082

26194
362062
398361

434776
471004
506748
541814

575918
630887
640558
670802

699517
726634
752108
775918

798069
818581
837492
854853

885182
910152
930415
946640

959467
969488
977230
983148

990985
995317
997633
998833

18,00

13
73
239
‘603

1290
2456
4290
7001

10815
15962
22670
31147

41578
54115
68866
85897

105224
126813
150585
176413

204132
233543
264418
296508

329551
363276
397414
431701

465882
499719
532992
565503

597077
627565
656839
684802

711375
736505
760159
782323

822213
856377
885191
909147

928799
944718
957459
967545

981566
989845
994563
997164
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8.00

9.00

9.25
9.50
9.75
10.00

10,50
11.00
11.50
12,00

12,50
13.00

FARPIRBIEFFREISTB (H.45. 3

Table 5-(a) Conditional probability, F(&|7)x 108, for two-variate
exponential distribution for p=0.5. The left column
shows & and the first row 7. (3=0~3.00)

0

393469
632120
776869
864665

917915
950213
969802
981684

988891
993262
995913
997521

998496
999088
999447
999665

999796
999877
999925
999955

999972
999983
999990
999994

999996
999998
999998
999999

0.25

324351
545737
695906
797218

865245
910730
941030
961147

974462
983251
989037
992838

995329
996959
998023
998717

999168
999461
999652
999775

999855
999907
999940
999962

999975
999985
999990
999994

999996
999998
999998
999999

0,50

267120
469869
620644
730988

810710
867698
908073
936459

956284
970049
979558
986096

990573
993627
995703
997110

998061
998702
999133
999422

999615
999744
999830
999888

999926
999951
999968
999979

999986
999991
999994
999996

999997
999998
999999

0.75

219789
403529
551314
666920

755461
822151
871703
908108

934597
953712
967406
977154

984054
988912
992318
994695

996347
997492
998282
998827

999200
999456
999631
999750

999831
999885
999923
999948

999965
999976
999984
999989

999992
999995
999996
999997

999998
999998
999999

1.00

180690
345746
487946
605703

T00450
775015
832673
876618

909780
934368
952581
965927

975639
982661
987712
991325

993897
995721
997010
997916

998552
998996
999306
999521

999671
999774
999845
999894

999928
999951
999966
999977

999985
999990
999993
999995

999997
999998
999999

1.25

148425
295594
430417
547816

646447
727109
791695
842530

881973
912209
935144
952384

965238
974753
981750
98686€

990586
993278
995217
996608

997602
998310
998812
999167

999418
999594
999717
999803

999864
999906
999935
999955

999969
999979
999985
999990

999993
999995
999997
999998

999999

1.50

121825
252207
378500
493562

594061
679138
749431
806382

851780
887477
915215
936548

952806
965098
974322
981200

986297
990054
992809
994820

996281
997339
998101
998649

999042
999322
999521
999663

999763
999834
999884
999919

999943
999961
999973
999981

999987
999991
999994
999996

999998
999999

1.75

99919
214781
331894
443106

543757
631700
706479
768694

819533
860450
892955
918487

938341
953644
965345
974227

980925
985946
989689
992465

994514
996020
997122
997925

998509
998931
999236
999455

999613
999725
999805
999862

999903
999932
999952
999966

999974
999983
999988
999992

999996
999998
999999

2.00

81892
182585
290255
396499

495876
585289
663375
729960

785638
831431
868565
898309

921876
940371
954759
965865

974378
980860
985766
989460

992226
994287
995817
996948

997779
998390
998836
999160

999396
999567
999690
999779

999843
999888
999921
999944

999961
999972
999981
999987

999994
999997
999999

2.25

67072
154956
253210
353707

450652
540306
620584
690639

750496
800738
842272
876157

903482
925290
942534
956056

966579
974711
980955
985721

989340
992073
994127
995665

996810
997661
998290
998753

999093
999343
999525
999657

999753
999823
999873
999909

999935
999954
999967
999977

999988
999994
999997
999998

999999

2.50

54898
131302
220382
314629

408230
497063
578506
651147

714491
768692
814322
852202

883259
908445
928669
944764

957471
967429
975179
981174

985784
989309
991992
994024

995556
996707
997567
998208

998684
999036
999296
999487

999627
999730
999805
999859

999898
999927
999948
999962

999981
999990
999995
999998

999999

2.75

44905
111093
191392
279117

368678
455796
537477
611856

677985
735611
784974
826633

861333
889903
913182
931973

947012
958955
968371
975745

981486
985929
989350
991971

993969
995486
996632
997496

998143
998628
998988
999256

999455
999601
999709
999788

999846
999888
999919
999941

999970
999984
999992
999996

999998
999999

3.00

36709
93863
165876
246989

332007
416671
497769
573093

641313
701807
754490
799657

837852
869759
896122
917692

935181
949247
960474
969373

976382
981869
986141
989449

991999
993954
995448
996584

997445
998194
998583
998949

999223
999427
999578
999691

999774
999835
999879
999912

999954
999976
999988
999994

999997
9999%9



Table 5-(b) Continue. (3=3.50~18.00)

3.50

24489
66743
123888
192050

267112
345231
423131
498229

568652
633182
691154
742353

786894
825131
857566
884785

907404
926034
941253
953591

963525
971470
977786
982779

986704
989775
992166
994020

995450
996550
997392
998035

998523
998893
999173
999384

999542
999660
999749
999815

999900
999946
999972
999985

999993
999996
999998
999999

BE-ABR: “EY/ v ~4mE x 0@ ArBET 35%E (1)

4,00

16302
47230
91890
148064

212828
283050
355741
428284

498549
564928
626313
682040

731819
775650
813750
846487

874321
897760
917324
933522

946832
957693
966496
973589

979271
983789
987387
990218

992441
994179
995532
996582

997393
998018
998497
998363

999143
999355
999516
999638

999798
999889
999939
999967

999982
999990
999995
999997

999999

4.50

10829
33275
67732
113279

168099
229867
296089
364357

432520
498783
561748
620409

674124
722560
765641
803488

836365
864632
888710
909041

926071
940229
951918
961506

969322
975658
980765
984861

988130
990728
992782
994400

995669
996662
997434
998034

998497
998855
999129
999340

999623
999787
999880
999933

999963
999980
999989
999994

999998
999999

5.00

7181
23350
49642
86066

131719
185061
244177
307018

371590
436084
498961
558993

615265
667164
714337
756657

794173
827071
855635
880206

901166
918502
933802
946231

956533
965020
971972
977635

982224
985926
988898
991273

993163
994661
995844
996775

997504
998075
998518
998863

999335
999615
999779
999874

999929
999960
999978
999988

999996
999999

6,00

3141
11374
26266
48769

79180
117192
161992
212410

267055
324450
383142
441787

499208
554430
606691
655438

700314
T41134
777859
810565

839421
864658
886551
905399

921510
935189
946731
956410

964481
971177
976701
981238

984946
987964
990409
992385

993970
995240
996254
997061

998205
998915
999351
999615

999774
999868
999924
999956

999986
999996
999999

7.00

1365
5471
13654
27046

46438
‘72224
104383
142522

185934
233688
284710
337869

392046
446192
499371
550784

559785
645884
688736
728135

763990
796314
825197
850793

873300
892949
909984
924657

937219
947910
956959
964577

970959
976280
980694
984342

987344
989803
991810
993442

995832
997380
998371
998997

999388
999630
999778
999868

999954
999985
999995
999998

8,00

590
2603
6991

14723

26663
43479
65584
93106

125896
163550
205457
250851

298871
348613
399181
449728

499485
547783
594069
637903

678965
717040
752012
783850

B12595
B38345
B61243
B81463

899201
914664
928064
939611

949507
957945
965104
971149

576231
980484
984029
986972

991411
994404
996394
997700

998548
999092
999437
999654

999872
999954
999984
999995

—_ 21 —

9.00

254
1226
3532
7887

15028
25644
40303
59409

83167
111574
144422
181329

221761
265074
310558
357467

405065
452647
499568
545258

589235
631106
670573
707424

741528
772831
801335
827101

850228
870848
889118
905207

919296
931564
942193
951354

959212
965921
971625
976452

983939
989179
992793
995253

996905
998002
998723
999190

999683
999879
999955
999984

10.00

109
573
1764
4165

8333
14853
24286
37123

53745
74392
99149
127941

160544
196599
235638
277112

320417
364929
410025
455110

499631
543095
585078
625226

663263
698985
732254
762998

791198
816884
840123
861015

B79684
896269
910922
923799

935059
944856
953340
960655

972301
980746
986777
991021

993969
995991
997361
998280

999288
999715
999889
999958

12,00

20
122
427

1120

2456
4755
8381
13728

21193
31147
43913
59745

78809
101176
126813
155591

187284
221590
258138
296508

336250
376897
417985
459066

499719
539561
578254
615508

651087
62482
716518
746144

773636
798984
822213
843378

862553
879833
895326
909147

932263
950165
963798
974017

981566
987064
991018
993825

997164
998743
999461
999775

14,00

4

25
100
289

690
1444
2731
4774

7830
12179
18113
25920

35868
48190
63074
80647

100973
124046
149789
178060

208653
241312
275735
311588

348518
386189
424148
462132

499777
536774
572847
607753

641285
673278
703600
732158

958893
783775
806804
828005

865115
895648
920316
939908

955223
967016
975969
982675

991262
995755
998008
999095

16.00

1
5
23
72

187
419
848
1577

2739
4496
7036
10566

15307
21484
29317
39012

50749
64675
80895
99469

120406
143664
169152
196729

226211
257379
289984
323747

358185
393601
429101
464598

499317
534504
568426
601376

633175
663673
692749
720310

770653
814472
851877
883229

909061
930007
946735
959904

977975
988364
994071
997079

18.00

1
5
17

49
117
253
498

914
1580
2596
4083

6180
9C46
12850
17771

23990
31680
41007
52116

65128
80132
97187
116311

137485
160651
185711
212535

240959
270792
301823
333820

366545
399752
433196
460638

499847
532608
564723
596012

655507
710106
759184
802452

839911
871793
898494
920520

952794
973062
985192
992140
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Table 6-(a) Conditional probability, F(&|7)x 105, for two-variate
exponential distribution for p=0.5. The left column
shows & and the first row 7. (3=0~3.00)

0 2,25 0,50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
0.05 117503 82626 58092 40836 28701
0.10 221199 158963 114167 81946 58785
0.15 312711 229417 168096 123017 89925
0.20 393469 294382 219790 163781 121826

0.25 464739 354230 269194 204012 154225 116316 87337 65746 49278 36883 27556 20555 15310
0.50 713496 588560 481732 391607 316418 254282 203352 161901 128379 101419 79847 62664 49034
0.75 846645 740737 640764 548854 466083 392771 328727 273428 226156 186058 152415 124286 100941
1,00 717915 838134 755461 673281 594061 519497 450652 388093 332008 282305 238704 200796 168099

1.25 956063 899734 835977 767874 698050 628640 561306 497272 437383 382160 331863 280544 246102
1.50 976481 938313 891330 837680 779466 T18636 656904 595720. 536254 479409 425842 375991 330109
1.75 987412 962273 928755 8&88011 841412 790415 736463 680909 624968 569687 515933 464396 415594
2.00 993262 977047 953713 923626 887477 846170 800738 752261 701807 650380 598890 548135 498783

2.25 996393 986101 970165 948439 921092 8R8547 851418 810452 766468 720313 672815 624756 576848
2,50 998069 991619 980905 965501 945237 920174 890573 856861 819586 779377 736909 692864 647913
2,75 998967 994965 987855 9TTI00 962344 943411 920302 893175 862331 828176 791197 751934 T10954
3.00 999447 996986 992319 984908 974321 960255 942535 921126 896122 867732 836259 802083 765641

3.25 999704 998201 995167 990118 982622 972319 958943 942328 922420 899264 873006 843872 812160
3,50 999842 993930 996973 993567 98R319 9RO¥E9 970910 958207 942603 924031 902505 878121 851049
3.75 999915 999365 998112 995835 992198 986371 979547 969961 957904 943228 925855 905778 883059
4.00 999955 999624 998827 997317 994819 991048 985722 978574 969373 957930 944105 927816 909041

4.23 999976 999778 999274 998279 996578 993933 990097 984824 9T7RR3 969068 958206 945166 929863
4.50 999937 999869 999552 998901 997751 995911 993174 989321 984140 977424 968988 958673  94635K
4475 999993 999923  $99725 999301 998529 997259 995321 992532 9RRT00 983635 977152 969084 959287
5.00 999996 999955 999831 999557 999042 998171 996810 994807 991998 988213 983279 977033 969322

5.25 999998 999974 999897 999720 999378 998785 997836 996409 994366 991562 987841 983050 977041
3450 999999 999985 999937 999824 999598 999196 998539 997529 996055 993993 991211 987568 982927
5.75 999991 999962 999839 999741 999471 999018 998307 997251 995747 993682 990935 987382
6.00 9949995 999977 999930 999334 999652 999343 998846 998094 997004 993483 993427 990728
6.25 999997 999986 999956 999893 999773 999562 999217 998684 997900 996787 995259 993224
6.50 999998 999992 999973 999932 999852 999709 999470 999096 998535 997725 996598 995073
6.75 999999 999995 999983 999956 999903 999R07 999643 999381 9989R2 998397 9975V 996436
7.00 999997 999989 999972 999937 999873 999761 999578 999296 998875 998272 997434
7.25 999998 999993 999982 999959 999916 999840 999713 999515 999214 998TTT 998161
7.50 999999 999996 999989 999974 999945 999893 999806 999667 999453 999138 998688
7.75 999997 999993 999983 999964 999929 999869 999772 999621 999394 999067
8.00 999998 999995 999939 999977 999953 999912 999845 999738 999576 999340
3.2 999999 999997 999993 999985 999969 999941 999895 999820 999705 999534
8.50 999998 999995 999990 999979 999961 999929 999876 999795 999673
&.75 999999 999997 999994 999986 999574 999952 999915 999858 999771
9.00 999998 999996 999991 999983 999968 999942 999902 999840
9.25 999999 999997 999994 999989 999978 999961 999933 999889
9.50 999998 999996 999993 999986 999974 999954 999923
9.75 999999 999998 999995 999990 999982 999969 999947
10.00 999998 999997 999994 999988 999979 999963
10.50 999999 999999 999997 999995 999990 999983
11.00 999999 999998 999996 999992
11.50 999999 999998 999997
12.00 999999 999998
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10.00

10.50
11.00
11.50
12.00

12.50
13.00
13.50
14.00

15,00
16.00
17.00
18.00

Table 6-(b) Continue. (7=3.50~18.00)

3.50

8460
29781
65853

116277

178904
250525
327513
406335

483900
557745
626098
687844

742446
789826
830252
864223

892379
915424
934067
948991

960820
970110
977344
982932

987217
990480
992947
994801

996186
997215
997976
998535

998944
999242
999457
999613

999725
999806
999863
999903

999953
999977
999989
999995

999998
999999

BE - AR ZEH v~ Zo@RET 30i% (1)

4.00

4651
17913
42402
79180

127796
186582
253078
324450

397857
470716
540876
606691

667029
721236
769059
810565

-846059

876004
900955
921510

938264
951786
962601
971176

977921
983186
987267
990409

992813
994640
996022
997060

997837
998416
998844
999159

999391
999561
999684
999774

999885
999942
999971
999986

999993
999996
999998
999999

4.50

2546
10682
26987
53177

89878

136642

192130
254385

321126
390012
458854
525760

589213
648106
701719
749683

791923
828588
859997
886578

908821
927240
942344
954618

946506
972409
978677
983613

987473
990473
992790
994570

995929
996961
997741
998328

998767
999094
999337
999516

999745
999868
999932
999965

999983
999991
999996
999998

5.00

1388
6321
17000
35275

62337
98566
143541
196160

254826
317659
382694
448050

512054
573315
630764
683655

731545
774251
811805
844406

872374
896101
916025
932594

946250
957408
966454
973731

979543
984154
987789
990636

992854
994571
995893
996907

997680
998267
998710
999044

999480
999721
999852
999923

999960
999980
999990
999995

999999

408
2170
6566

15028

28910
49283
76788
111574

153287
201142
254014
310558

369330
428900

487932 -

545258

599913
651155
698465
T41529

780218
814555
844687
870848

893338
912491
918658
942193

953434
962701
907286
976453

981434
985433
988624
991157

993156
994726
995952
996906

998213
998983
999429
999683

999826
999906
999950
999973

999992
999998
999999

118
727
2459
6171

12860
23539
39113
60269

87395
120544
159430
203465

251812
303463
357311
412231

467136
521040
573084
622568

668954
711864
751075
786495

818148
846148
870682
891985

910326
925988
939260
950425

959751
967490
973871
979101

983361
986812
989594
991823

995012
997004
998227
998965

999404
999661
999809
999894

999968
999991
999997
999999

8.00

34
239
897

2456

5522
10815
19107
31147

AT575
68866
95275
126813

163251
204132
248813

296508 |

346345
397414
448820
499719

549354 '

597077
642360
684802

724123
760158
792847
822213

848354
871424
891614
909147

924258
937189
948179
957459

965246
971740
977125
981566

988180
992544
995368
997164

998288
998979
999399
999650

999885
999964
999989
999997

— 23 —

9.00

10
77
320
952

2300
4805
9003
15491

24876
37728
54526
75615

101173
131197
165499
203717

245343
289749
336231
384040

432426
480663
528083
574093

618189
659966
699117
735431

768787
799145
826533
851036

872784
891940
908691
923238

935787
946543
955705
963465

975470
983806
983479
993267

995754
997358
998378
999016

999651
999882
999961
999988

10.00

3
25
112
360

933
2074
4111
7449

12553
19917
30031
43341

60219
80927
105597
134220

166642
202571
241597
283208

326826
371825
417568
463427

508811
553178
596058
637050

675839
712186
745930
776983

805321
830974
854019
874570

892768
908775
922762
934909

954393
968593
978726
985813

990680
993963
996143
997568

999067
999658
999880
999960

12.00

13
49

144
359
790

1580

2919
5046
8248
12850

19197
27640
38514
52116

68689
88401
111337
137485

166743
898912
233713
270792

309741
350107
391419
433196

474970
516296
556765
596012

633725
669647
703574
735360

764912
792184
817171
839911

878935
910057
934306
952794

966604
976726
984011
989166

995216
997988
999191
999688

14.00

1
6

21
57
139
305

613
1148
2026
3393

5430
8348
12385
17798

24850
33801
44895
58347

74329
‘92961
114304
138354

165038
194220
225700
259223

294488
331159
368874
407258

445935
484537
522716
560147

596540
631640
665235
697150

755457
805970
848646
883862

912290
934767
952196
965463

982692
991757
996256
998373

16.00

18
239
454
813

1390
2274
3583
5453

3047
11545
16143
22046

29463
38594
49626
62721

78011
95588
115502
173753

162293
189023
217797
248426

280684
314311
349025
384530

420517
456684
492731
528375

597424
662037
720892
773172

818530
857019
889004
915067

952288
974564
987087
993738

18.00

1
3
9

21
46
94
180

327
568
947
1523

2369
3578
5257
7532

10544
14446
19403
25581

33149
42268
53085
65729

80307
96893
115529
136221

158935
183603
210114
238325

268062
299122
331282
364301

431908
499916
566404
629692

688447
741724
788977
830018

894171
937494
964877
981168
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0.05
0.10
0.15
0,20

0.25
0,50
0,75
1,00

125
1,50
1.75
2,00

2,25
2,50
2,75
3,00

3025
3650
3.75
4,00

4.25
4,50
4.75
5.00

5.25
5.50
5.75
6.00

6,25
6,50
6.75
7.00

Ta25
7450
T.75
8.00

8,25
8,50
8,75
9.00

9025
9.50
9.75
10,00

10,50
11,00

FAH R RFEREISHB (B.45. 3)

Table 7-(a) Conditional probability, F(§]y) %108, for two-variate
exponential distribution for p=0.7. The left column
shows ¢ and the first row 7. (p=0~3.00)

0

153518
283469
393469
486583

565402
811124
917915
946326

984496
993262
997072
998727

999447
999759
999895
999954

999980
999991
999996
999998

999999

0.25

89783
173177
250332
321464

386837
638125
792322
883355

935603
964947
981145
989961

994701
997225
998556
999254

999616
999804
999900
999949

999974
999987
999993
999997

999998
999999

0.50

52472
105540
158497
210769

261896
490478
664295
786388

867735
919894
952368
972117

983896
990808
994808
997094

998387
999112
999515
999736

999858
999924
999960
999979

999989
999995
999998
999999

0.75

30646
64175
99919
137277

175720
369913
543757
682994

786835
860450
910668
943897

965345
978901
987319
992465

995569
997418
998509
999146

999514
999725
999847
999914

999952
999974
999986
999992

999996
999998
999999

1,00

.17887
38942
62745
88889

116983
274602
436195
580590

698931
790190
857410
905161

938095
960255
974854
984299

590313
994087
996426
997859

998728
999250
999561
999745

999853
999915
999951
999972

999984
999991
999995
999997

999998
999999

1.25

T7349
201118
343913
484333

609340
713137
794925
856766

901980
934124
956436
971606

981735
988391
992702
995458

997199
998288
998962
999375

999627
999779
999870
999924

999956
999974
999985
999919

999996
999998
999999

1,50

50832
145589
267112
397364

522296
633182
726038
800318

857566
900337
931459
953591

969019
979584
986704
991436

994539
996550
997840
998658

999173
999454
999693
999815

999889
999934
999961
999977

999987
999992
999996
999998

999999

— 24 —

1.75

33225
104319
204741
321215

440839
553717
653674
737882

806002
859273
899750
929749

951504
966979

977797

985245

990299
993686
995929
997398

998351
998962
999352
999598

999753
999849
999908
999945

999967
999980
999989
999994

999997
999998

© 999999

2,00

21610
74074
155106
256230

366903
477446
580559
671708

748839
811774
861560
899905

928754
950012
965389
976328

983993
985291
992905
995343

996970
998044
998748
999204

999497
999685
999803
999878

999925
999954
999972
999983

999990
999994
999996
999998

999999

2,25

13993
52172
116277
201955

301479
-406335

509030
604005

687844
759034
817522
864223

900593
928299
948991
964173

975134
982932
988406
992200

994801
996564
997748
998535

999054
999393
999613
999755

999846
999903
999940
999963

999977
999986
999992
999995

999997
999998
999999

2.50

. 9024
36479
86347
157453

244829
341648
440942
536777

624824
702460
768565
823179

867124
901667
928258
948347

963267
974176
982041
987637

991570
994303
996183
997463

998326
998904
999287
999539

999704
999811
999880
999924

999952
999970
999982
999989

999993
999996
999997
999998

999999

2,75

5798
25337
63572

121543

196689
284041
377638
471715

561494
643543
715824
777508

828708
870172
903022
928538

948006
962618
973422
981301

986974
991010
993850
995828

997192
998125
998756
999181

999464
999652
999775
999855

999907
999941
999963
999977

999985
999991
999995
999997

999999

3.00

372
17492
46438
92973

156448
233683
319982
410147

499371
583753
660541
728135

785928
834085
873300
504580

929067
947910
962184
972842

980695
986408
990518
993442

995502
996938
997932
998613

999076
999388
999597
999737

999829
999889
999929
999954

999971
999982
999988
999993

999997
999999
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Table 7-(b) Continue. (=3.50~18.00)

3,50

1508
8203
24263
53082

96344
153712
223047
300969

383523
466788
547333
622488

690433
750170
801395
844347

879636
908096
930663
948277

961828
972113
979823
985534

989718
992753
994932
996483

997576
998342
998873
999238

999488
999658
999773
999850

999902
999936
999958
999973

999989
999995
999998
999999

ER-AR: 2BV v<ohtzo@BrET3HE (1)

4,00

606

3774
12368
29444

57464
97709
150039
212973

284015
360090
437985
514715

587782
655308
716065
769433

815298
853938
885904
911907

932734
949175
961982
971832

979319
984948
989136
992220

994471
996100
997267
998098

998685
999097
999383
999581

999717
999810
999873
999916

999963
999984
999994
999998

999999

4,50

241
1708
6171

15928

33330
60269
97783
145861

203465
268716
339188
412231

485261
555989
622568
683657

738424
786496
827880
862876

891985
915830
935084
950425

962496
971882
979101
984594

988733
991823
994108
995784

997004
997885
998516
998965

999282
999505
999661
999768

999894
999952
999979
999991

999996
999998
999999

50,00

95
762
3022
8428

18860
36194
61949
97000

141428
194499
254783
320346

388989
458479
526746
592022

652928
708501
758180
801761

839330
871197
897822
919755

937586
951902
963262
972178

979102
984426
988481
991543

993834
995535
996787
997703

998368
998847
999190
999434

999728
999872
999941
999973

999988
999995
999998
999999

6400

14
146
690

2229

5666
12179
23093
39701

63074
93891
132336
178060

230214
287544
348518
411468

474734
536774
596261
652128

703600
750186
791657
828005

859404
886160
908667
927371

942737
955223
965265
973261

979569
984501
988323
991262

993503
995200
996475
997427

998652
999309
999653
999829

999917
999960
999981
999991

999998

7,00

2
27
149
553

1585
3789
916
14873

25651
41211
62370
89690

123405
163380
209113
259778

314296
371420
429837
488249

545458
600419
652282
700406

744364
783927
819041
849800

876409
899158
918391
934477

947796
958716
967587
974730

980432
984947
988494
991259

995046
997255
998511
999209

999587
999789
999894
999947

999987
999997
999999

8,00

5
31
130

418
1104
2529
5171

9647
16678
27036
41473

60643
85031
114890
150213

190715
235853
284863
336813

390671
445366
499855
553171

604467
653046
698369
740063

777910
811834
841878
868182

890964
910489
927059
940987

952587
962166
970008
976377

985616
991446
995027
997169

998421
999136
999536
999756

999935
999984
999997

9,00

1
6
29

105
305
761
1687

3393
6293
10900
17798

27610
40945
58347
80241

106887
138354
174497
214966

259223
306573
356209
407258

458828
510057
560147
608395

654216
697150
736870
773173

805970
835276
861185
883862

903519
920399
934767
946891

965463
978082
986409
991757

995104
997150
998372
999087

999727
999923
999979
999995

10,00

1
6

25
80
217
521

1126
2234
4124
7153

11751
18403
27623
39917

55749
75497
99420
127630

160078
196548
236666
279915

325669
373222
421824
470721

519185
566543
612202
655663

696528
734508
769415
801157

829728
855194
877679
897352

923095
952220
968557
979770

987263
992145
995250
997182

999060
999706
999914
999976

12,00

1
5
16
43

107
241
502
977

1790
3112
5160
8205

12559
18571
26611
37052

50243
66492
86041
109046

135563
165539
198808
235100

274044
315190
358024
401994

446529
491063
535055
578005

619472
659078
696517
731558

793881
845566
887009
919209

943500
961323
974063
982947

993033
997347
999054
999682

14,00

1
3

9
22
S1

111

225
431
786
1368

2284
3674
5710
8597

12575
17905
24868
33749

44826
58354
74550
93581

115551
140490
168351
199007

232253
267813
305348
344471

384756
425758
467028
508121

588134
662885
730224
788855

838302
878772
910973
935919

968661
985751
993947
997588

16,00

101
192

348
606
1017
1651

2598
3969
5904
8563

12132
16815
22833
30410

39772
51134
64689
80598

98986
119924
143432
169470

197940
228684
261487
296089

369444
446007
522868
597271

666880
729948
785391
832759

904083
948872
974572
988154

18.00

1

2
5
11
23

46
86
155
270

456
745
1183
1830

2760
4065
5857
8265

11437
15535
20735
27220

35176
44785
56217
69624

85132
102835
122790
145009

196066
255201
320920
391192

463661
535899
605635
670950

783052
866792
923642
959016

129
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Table 8-(a) Conditional probability, F(§|y)x 108, for two-variate
exponential distribution for p=0.8. The left column
shows § and the first row 7. (3=0~3.00)

o]

221199
393469
527633
632120

713495
917915
976482
993262

998070
999447
999842
999955

999987
999996
999999

0.25

91529
180690
265795
345746

419897
700450
856172
934368

971172
987712
994888
997916

999165
999670
999871
999950

999981
999993
999997
999999

0.50

37718
81892
130711
182585

236149
495876
698081
831431

910793
954759

977842

989460

995109
997779
999011
999566

999813
999920
999967
999986

999994
999998
999999

0.75

15486
36709
63064
93863

128379
332008
536254
701807

§19585
896122
942603
969373

984140
991999
996055
998094

999096
999579
999806
999912

999961
999983
999992
999996

999998
999999

1.00

6337
16302
29954
47230

67959
212828
392176
564928

707679
813749
886557
933522

962328
979271
988886
994178

997013
998496
999256
999637

999825
999917
999961
999981

999992
999996
999998
999999

1.25

35206
131720
275261
436084

587644
714338
811184
880207

926684
956534
974951
985927

992273
995845
997808
998864

999421
999709
999856
999930

999967
999985
999993
999998

999999

1.50

17913
79180
186583
324451

470717
606691
721236
810565

876004
921510
951787
971177

983187
990410
994641
997061

998416
999160
999561
999774

999885
999942
999972
999986

999993
999997
999999

1.75

8975
46438
122743
233687

364898
499371
623222
728135

811177
873300
917600
947910

967911
980695
988635
993442

996285
997931
998866
999388

999674
999828
999911
999954

999977
999988
999994
999997

999998
999999

2.00

4438
26663
78671

163550

274588
399181
523854
637903

734917
812595
871676
914664

944753
965104
978453
986972

992275
995502
997424
998548

999194
999558
999761
999872

999933
999965
999982
999990

999995
999998
999999

2,25

2169
15028
49282

111573

201142
310558
428900
545258

651156
741529
814555
870848

912491
942193
962701
976453

985433
991157
994726
996906

998213
998983
999429
999684

999827
999907
999950
999974

999986
999993
999996
999998

999999

2.50

1049
8333
30252
74392

143785
235638
342561
455110

564295
663263
747944
816884

870619
910922
940130
960655

974679
984020
990098
993969

996386
997867
998759
999287

999596
999774
999875
999932

999963
999980
999990
999995

999997
999999

2.75

503
4554
18236
48588

100524
174714
267322
371329

478541
581452
674429
754155

819464
870845
909838
938485

958921
973114
982733
989105

993240
995871
997516
998526

999137
999501
999715
999839

999910
999951
999973
999985

999992
999996
999998
999999

3.00

239
2456
10815
31147

68866
126813
204132
296508

397414
499719
597077
684802

760158
822213
871424
909147

937189
957459
971740
981566

988180
992544
995368
997164

998288
998979
999399
999651

999799
999886
999936
999964

999980
999989
999994
999997

999998
999999



83558

6425
6.50
6.75
7.00

Te25
7.50
775
8,00

8,25
8050
8.75
9.00

9625
9,50
975
10,00

10,50
11,00
11,50
12,00

12450
13,00
13,50
14,00

15,00
16,00
17,00
18,00

Table 8-(b) Continue. (3=3.50~1800)

3.50

53
690
3642
12179

30611
63074
112169
178060

258323
348518
443162
536774

624702
703600
771566
828005

873339
908667
935442
955223

969495
979569
986536
991262

994412
996475
997806
998652

999181
999509
999708
999829

999900
999943
999967
999982

999990
999994
999997
999998

BE AR ZEPF vAH L ETOBMARET AR (1)

4.00

11
187
1167
4496

12771
29318
57431
99469

156137
226211
306738
393602

482259
568426
648595
720310

782220
833959
875931
909061

934558
953724
967819
977975

985153
990136
993537
995821

997332
998318
998951
999354

999606
999762
999858
999916

999951
999971
999984
999991

999997
999999

4.50

2

49
359
1580

5046
12850
27640
52116

88401
137485
198912
270792

350107
433196
516296
596012

669647
735361
792184
839911

878935
910057
934306
952794

966604
976726
984011
989166

992755
995216
996879
997988

998717
999191
999495
999688

999809
999884
999930
999958

999985
999995
999998
999999

5.00

12
106
532

1901
5350
12597
25794

47199
78717
121473
175505

239688
311864
389155
468361

546358
620424
688453
T49051

80152C
845769
882183
911469

934522
952306
965765
975771

983083
988342
992067
994666

996455
997671
998486
999026

999380
999609
999756
999849

999944
999980
999993
999998

999999

6.00

1

8
54
239
813

2274
5453

11545
22046
38594
62721

95588
137754
189023
248426

314311
384530
456684
528375

597424
662037
720892
773172

818530
857019
889005
915067

935911
952289
964942
974564

981769
987087
990958
993738

995710
997091
998047
998702

999442
999769
999907
999964

999986
999995
999998
999999

7.00

1
5

26
107
351
917

2375
5160
10197
18571

31509
50243
75843
109046

150126
198808
254267
315190

379902
446529
513159
578005

639528
696517
748127
793881

833633
867516
895877
919209

938090
953131
964934
974063

981028
986272
99C170
993033

996602
998403
999276
999682

999865
999944
999978
999991

999999

8.00

3
12
48

153

423
1040
2306
4686

8820
15519
25722
40422

60554
86887
119906
159730

206065
258206
315084
375349

437487
499935
561199
619946

675076
725765
771474
811937

847130
877229
902560
923553

940697
954500
965464
974059

985802
992525
996207
998141

999119
999595
999820
999922

999986
999998

— 27 —

9.00

1
6
21

67
184

457
1031

2145
4150
7532
12908

21010
32635
48587
69589

96207
128768
167305
211529

260834
314329
370901
429298

488214
546377
602626
655966

705610
750997
791789
827859

859257
886181
908939
927909

956184
974400
985597
992183

995901
997920
98977
999511

999897
999980
999996
999999

10.00

1
3

9
29
81

202

461
979
1939
3615

6379
10708
1775
26428

39141
55970
77485
104111

136071
173351
215677
262522

313121
366571
421785
477664

533111
587104
638744
687290

732180
773037
809663
842019

894423
932171
958047
974983

985596
991980
995676
997740

999434
999873
999974
999995

12.00

1
2
6

16
40
93
203

417
813
1505
2661

4507
7336
11511
17456

25642
36567
50722
68555

90436
116619
147212
182155

221215
263984
309900
358273

408321
459212
510103
560186

655058
739153
809758
866108

908991
940201
961978
976581

991888
997494
999303
999824

14.00

1
3
8

19
42
89
179

344
634
1122
1913

3149
5015
7744
11618

16962
24135
33519
45499

60440
78662
100419
125870

155068
187941
224292
263793

350437
443363
537365
627388

709289
780292
839111
885790

947439
978458
992086
997377

16.00

132802
191720
262599
343022

429407
517534
603176
682672

813595
902095
953862
980402

18.00

351
58T
955

1514
2343
3541
5234

7574
10741
14939
20396

36076
59794
93366
138033

194104
260749
335986
416893

581667
728568
840958
915741

131



132
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Table 9-Ca) Conditional probability, F(§|5)x10?%, for two-variate
exponential distribution for =0.9. The left column
€ and the first row 7. (3=0~3.00)

4]

393469
632120
776870
864665

917915
993262
999447
999955

999996

0.25

67072
154956
253210
353707

450652
800738
942534
985721

996810
999342
999873
999977

999996
999999

0.50

10829
33275
67732
113279

168099
498783
765641
909041

969322
990727
997434
999339

999840
999963
999992
999998

shows

0,75

1682
6577
16105
31398

53177
254385
525760
749683

886578
954618
983613
994570

998327

1999516

999868
999965

999991
999998
999999

1.00

254
1226
3532
7887

15028
111574
310558
545258

741529
870848
942193
976453

991157
996906
998982
999683

999906
999973
999992
999998

999999

1,25

3907
43548
161574
351710

560877
737341
859464
931844

969681
987502
995184
998252

999399
999803
999938
999981

999994
999998
999999

1.50

952
15490
75614

203717

384040
574093
735431
851036

923238
963465
983806
993267

997358
999016
999650
999881

999961
999988
999996
999999

— 28 —

1.75

220
5107
32373
107371

239659
410625
585660
734934

844704
916062
957841
980191

991240
996334
998542
999446

999799
999930
999976
999992

999998
999999

2,00

49
1581
12850
52116

137485
270792
433196
596012

735361
839911
910057
952794

976726
989166
995216
997988

999191
999688
999884
999959

999986
999995
999999

2,25

10
463
4780
23536

73130
165584
298153
452817

605430
736415
836278
905015

948284
973451
987093
994034

997368
998889
999549
999824

999933
999976
999991
999997

999999

2.50

2
130
1680
9976

36353
94471
191663
322504

470181
614099
737905
833538

900771
944263
970383
985056

992815
996698
998545
999384

999748
999901
999962
999986

999995
999999

2,75

35
562
3997

17006
50597
115601
215853

344411
485767
622154
739704

831499
897191
940681
967525

983076
991578
995986
998163

999191
999656
999859
999944

999978
999992
999997
999999

3.00

9
180
1523

7532
25581
65729

136220

238325
364301
499917
629692

T41724
830018

894171
937494

964876
981169
990340
995247

997751
998975
999549
999808

999920
999968
999988
999995

999998
999999
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T.25

T1.75
8.00

8.25
8.50
8.75
9.00

9.25
9.50
9.75
10,00

10,50
11.00
11.50
12.00

12,50
13.00
13,50
14.00

15.00
16.00
17.00
18.00

Table 9-(b) Continue. (3=3.50~18.00)

3.50

1
16
194

1280
5611
18123
46153

97193
175386
278803
399274

524853
643505
746196
828327

889479
932139
960171
977606

987911
993722
996857
998480

999289
999678
999858
999939

999975
999990
999996
999998

999999

BE-AB: ¥y v~ahL 2oMARET AHE (1)

4.00

1
21

184
1031
4150

12909

32635
69589
128768
211529

314329
429297
546377

.655966

750997
827859
886181
927909

956184
974400
985597
992183

995901
997920
998977
999511

999773
999897
999955
999980

999992
999996
999998
999999

4,50

2

23
163
810

3057

9234
23206
49978
94422

159492
244740
345868
455581

565349
667356
755947
828238

883923
924582
952826
971551

983436
990675
994917
997314

998622
999313
999667
999843

999928
999967
999986
999994

999998
999999

5.00

3
23
138
626

2247
6629
16576
35991

69195
119710
188933
275274

374161
478945
582336
677870

760941
829216
882456
921984

950010
969039
981444
989225

993931
996680
998235
999087

999540
999774
999892
999950

999978
999990
999996
999999

6.00

3
18

91
363
1211
3446

8548
18794
37148
66815

110495
169562
243446
329452

423135
519070
611822
696801

770833
832344
881219
918452

945706
964915
977976
986558

992017
995382
997396
998567

999230
999596
999792
999896

999975
999994
999999

7.00

2
13
56

206

652
1808
4456
9888

19960
37000
63503
101649

152754
216807
292258
376126

464412
552716
636883
713538

780408
836406
881516
916538

942787

961811
975163
984250

990256
994114
996526
997996

999375
999821
999952
999988

999997
999999

8.00

2

8
33
115

351
955

2343

5234
10741
20396

36076
59794
93367
138033

194104
260749
335986
416893

499982
581668
658712
728568

789568
840957
882789
915741

940893
959522
972923
982300

992926
997404
999122
999725

999920
999978
999995
999999

— 20 —

9.00

1
5
19
64

189
507
1239
2784

5789
11212
20333
34698

35972
85703
125047
174497

233688
301336
375325
452932

531153
607048
678055
742216

798287
845745
884696
915733

957883
980684
991844
996818

998849
999613
999878
999964

999997

10.00

3

1
35
102
271

659
1487
3126
6154

11397
19936
33067
52193

78656
113525
157394
210205

271164
338763
410906
485123

558836
629619
695421
754716

850619
916289
956762
979368

990880
996255
998567
999488

999947
999996
999999

12,00

1

4
i1
30
78

189
428
916
1850

3542
6446
11186
18557

29506
45070
66284
94061

129058
171554
221355
277760

405225
540451
668326
776919

860291
918504
955673
977484

995231
999211
999895
999987

14,00

78371
141251
229346
339262

462276
586571
700622
796165

921588
976392
994384
998931

16,00

1
3
7

16
37
80
167

335
643
1188
2114

6018
15016
33180
65589

117081
190437
284731
394715

625807
813072
925102
975879

18.00

1
2
5
1n
24
50

200
692
2088
5574

13269
28401
55088
97553

239527
444593
659695
828078
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