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KT LR =M (Rule of Three) BT 5% 1F

o
(EAIHAS HERAEEHELIRER, LR 400020)

¥ E.“EFRAH =" (Rule of Three) B H BRI FHEAMFAERFAMAA LAME
ZHER, PRAAETHLORA ALAZRBIHAL LIRS, AMI—KReE EHELZ—FTR.—
FBR , L PRI — kR 5 AR =R E T4 A Louis 3fo W Kk W LR 65 kb 74 ¥,
HiBit E RO HAL S R 3k D AT IE AR F Rk M WA RS0,

R EFRA =R ARG U ARAH
RES %S :0241

L s A R 2R THE A HYLZ R (Ber-
noulli random variable) , T HE X4 FHER KN p 8T, IR
R R [AER 76 n WAHE M ST MR8 2 1, AT
FKLKBHERSE, ARG HNESFRTRERENBER,
Mgt R LR A =% (Rule of Three) BJF[ R
B R ZE REME R p WEHE 95% MEH L
B, MEERETF 3/n,

EHER LBRA=ZMEN" of 58— kB H &
4, BN 2 A MR 3R p (BN AH X 80 /) o 3] A B R B
RERILE ERH=DMERSREILEE, B0k
W, A EER T HEAPERME N HIULER, MAEREE n
NEIFEA AL, MEE I AT Sibiix
MBI ER TR O, LM IRELIEESL FART -
EENRE-TEYEAEMN TS, AmEL -G
EREEXE M LRI =50 BI6E 7 RI45 50
95% {5%i EFR%ET3/n.FTLA, 4n =10,p, =0.3;n =
100,p, =0.03;n = 1000,p, = 0.003 ;4K itHHE, (1t
kb p, 9 p WIEEIER) Y,

1 FieHkiR

T ERA=EN MR BB =AAREN S
B3 0 LABEIE, 4.3 — 54346 (Binomial distribution) .
B s 5345 (Poissondistribution) L4 & 1 KB

« UWFSHHE:2004 -01 -06

X kERIRE A

(Bayesian approach) , H # fin A — Bt Louis(1981) 4
X ERAZENT WEL, ERRERZI EE
HEPRAENSR R ERA LR EH,

1) — 14345 ( Binomial distribution)

& BEYLAE & ( random variable) X J&—> "4
WHER, WEBRA WS (parameter) n( REE K
A Fp( B REMMER)  URE n D IME, T
BREEHRERBRAIRRNT

P(X=0|n,p) = (g)p"(l -p)"=1-p)
MEBZEKE«ZT,(1 - a)100% BEXREIMEH
LR, AER( -p)" = o« WRHFER, RKBBp <
1 - o', TR p BYEE LR p, EXCH 1 - & B

p.=1-a"

HaiER, (0,p,) XANEEATRIp A -
a)100% B {5 X B, £ & % HEF KX (Taylors
expansion) 7] {83

™ =1 -1In (a)/n + [In(a)]?/20% + -
a¥bifE, g

1 - 2-In(a)/n

B

ERWH: TR RFFFHOR B RITE (HAF([2003]40 &)
EERT B3N (1968 - ), B BT, ERTRAEN, FENBESRAREHARTR.
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p. = - In(a)/n
MAERFEKHE« = 005 WHELZT, - In(a)
- 1n(0.05) =2.996,Hit.p, &+ 54T 3/,

2) #5474 ( Poisson distribution)

fi§#5 BEHLAY B (random variable) X 22 437 8- Br]

W ESE A = np BTEOLT
P(X =0 | A =np) = exp(-np)

REMRE R K exp(-np) = - o, HEESHAMAR

%8 (natural log) ENTAEHE p < — In( ) /n, TIAT4E
p., =-In(a)/n

TR « = 0.05 KWIERT ,p, BT 3/n,

3) Louis( 1981) 44k fiipk )

{E Bickel and Doksum( 1977, p. 180) XA {iH &
e FHH T IRR S, WAHER LIS, MFEEHE 8
RIXTR (B n M[F]) Z7F FroCL 3 2 AR 3 H
f MllimS, = - n(a) 0L ZHIESM 1 - o
In(a)/n, RIFT EIE ).

v g

1 - =8/n
T Louis RS fEBAT MR K ,S, = 3 B—
AR BB Z M BUE, MXRIF A RITZ a0
FioR1BE) 95% B A5 X B LA L 31 & tE B HE 3 Louis
SR, M EENERMAR B S mH

Ri#E#p” (uniform prior on p) # I IREEFT-RGHYLER
HFE -

4) N K (Bayesian approach)

BRIRFEREE p BB T Beta(a,b) 1

_I(a+b)

a(p) = r(a)r(b)Pu_ (1 -p)”

0<p<l

BT A ITSCR E S (a,b) , A REFE/T T RESEHT
BEp FIRABF . SRAFAERp BT E

Beta(1,5),b = 1; FRFE b KT 1 MERZT , 30T
BMEp2AETLO; MY b = 1 0, FRATHLER p W22,
¥ &40 uniform(0,1) X MERZ T , FATHER
p R RBRARSF (conservative) KR BRIH. ETHES
e B5EAET 10, FIARNBFREEp HE2Ha = 1
ROFUERFRHRAOERZ T IS+ A 1.8 1

FRRATEBeta(1,8) MIEHRZ T, ARG b (83T T 37T
LR p YR

B

Bl 7EBeta(1,6) 9ERZTF,
TR b (A FERERE P %M

fE w(p) ~ Beta(1,b) MIFGLT, AT G BO TR B IO AL 47,
FHELFEEHREp WEEXE(BEKE )
PO<p<p !l X=0bn=1-(1-p)" =1-¢
ny

p.=1- oV

HEF 2= RT3 (Taylors expansion) , W33

1 -a"™ =—In(a)/(n +b)

Bp

p. =-In(@)/(n +b)

FrLAF G 85 sk 48 19 Rule of Three( Bayesian Rule

of Three) % |
3/(n +5)

BA b= 1, i IRIEREMAE, 5 b = 18F,3/(n +
) AEKE, FIEEN " R#ESHERN =%
W (Improved Rule of Three) , T itk i 28 RTAE = p BJ
B T X5 HFHE 3 (uniform prior;Beta(1,4) ,b = 1),
2 gRath5ite

NT B LR JL AR % (Rule of Three,
Improved Rule of Three & Bayesian Rule of Three) {d]
EIE R BRAE, BT LUK ZHOEBIE L @ = 0.05 4
ANEARRB o A TAHE SR T %17,
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E2TAE 5 # %% F LM Z %07 (Rule of Three) # & 41+
F1 ZHEBEFR(a =0.05,x =0)
n - In(a)/n 1-4o"" 3/n 1 - &Y 3/(n+1) 3/(n +20)
3 0.998 58 0.631 60 1. 00 000 0.527 13 0.75 000 0.130 43
4 0.748 93 0.527 13 0.75 000 0.45 072 0. 600 00 0.125 00
5 0.599 15 0.450 72 0. 600 00 0.393 04 0. 500 00 0. 120 00
6 0.499 29 0.393 04 0. 500 00 0.348 16 0. 428 57 0.115 38
7 0.427 96 0.348 16 0.428 57 0.312 34 0.375 00 0.111 11
8 0.374 77 0.312 34 0.375 00 0.283 13 0.333 33 0.107 14
9 0.332 86 0.283 13 0.33333 0.258 77 0.300 00 0.103 45
10 0.299 57 0.258 77 0.300 00 0.238 40 0.27273 0. 100 00
20 0.149 79 0.139 11 0.150 00 0. 13295 0. 142 86 0.075 00
50 0.059 91 0.058 16 0. 060 00 0.057 05 0. 058 82 0.042 85
100 0.029 96 0. 029 51 0.030 00 0.029 23 0. 029 70 0.025 00
CRLY PHFFTANFER FL1F“” RIENE 3) MEXTEATREER p AT RS, W AT E —

REHHE  ME2HE7 5 ERAEREFHRENE
BTF(X =0),95% BEXE MR E2 5 -
In(a)/n” RIEEL PRI T;HE3F141 - o' 15
IS T 55 4 3)“3/n” BER ERA=0"
RIBHEEME;FESFIL - V0" RIGEHEFHIERp
BTt (Beta(1,6) ,6 = 1), FIH N KEEK
H;E6 5“3/ (n+1)” MEMHBHENERA=
00" Improved Rule of Three -R1{H ;% 7 51“3/(n +
20)" ISR REERSRIE, (HERR b = 20, fEX B
b =20 B ZATRNIFEVIE 19 1 JLI{E , T3
LRI RLEOESERE,

3 &g

WRiE E R FRE P BEE, TLERILTILESEE:

1) Yngkhf,1 -1 - """ UR BN
RLEEAME3/n F13/(n + 1) BIERARE F 3 E AT
BETRBHEMEEE »n BAXMBMEL, & n - «
i, Rule of Three(3/n) FEBM YA FEHE,

2) B HUMBERMNTER, EEELF (n <
100) BBt/ ERA=EN" “3/(n +1)” FFR1B
BERUE, LR EBRA=H” (3/n) SR8 BT
BEEEL - o',

A& M 6" {H, BET R Bayesian® E R b =1
W7 “3/n + b" BYJ7 BERSRAEL, AN BB HEH o '

4) fEn =20 MIESRT, RATATR ERA =35
" “3/n" HHLAEHEUBR , MEA A0 =207]
YR BRI =3EI" 6 BIPR S &1

B A 30k
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Preconditions About Rule of Three

YANG Jin
( Computer College, Chongging Technology and Business University , Chongging 400020, China)

Abstract:In those researches of sample test, especially in the works of experimental data counting and statistics, Rule of
Three has been applied widely. But few people understand its origin really , and there are little research work have been
down on the theory$ reasoning. It has be regard as a general rule. Four different ways. Binomial distribution, Poisson
distribution, Louis distribution and Bayesian approach are used, Which are. Then the rule is verified and companed
through real investigation data, and four tenable conditions of the rule are given.
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