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FEKERRBZHERAS BEPE BERAEABZ MHIERER A
CHSERMARES » B4 Stein ZHBEBH R 2B EOMHIR  SHEREW

PER log(x+0.1), sinh-1 x, r+510g(£_‘1:5—). r+é log( 2:_—_5_?), r+

d sinh- (’%5‘) AHEHH BRENTANEEETEERAREZES » BDE
BT o MERIEE RS B ) 53 A (0 BEBRER RRETER
g1 Eh(x)=h(p)+Bias » A58 & M 7 T BSIRES o

LIRS (T R BT AR AL S TP & A log(%-+0.1), sinh=1%, sinh-1/ % =
RO R T I PR TR o B R — B ARG A RS MR S IR R R
shih 100 & (BRANSHE n=5 10, 15, 20, 25, 30 ;RS K » SPRILER
BB Xai, i=1, 2, -, 100 BERENEES BB A(Xa), i=1, 2, -, 100
SRR X B OB(Xa) 246 B (X)) 2B RRWEL Xa BN 0 A(Xa) 2B
FALFER] v/ 1 (A(Za)—h()) /(W (Za)s] Lo v 0 (Rn—p)/s T BT ¢ 534 o

Stein TREIREE R EMEERAN n BRI JUREE Eln) BELHE
F oo RIS no ZEE o Eln) Z{HFE no fIRMIER (EEENRE
BET) » BT no=E(n) B o m=21 EREAETRANBATFHER (8
FE) TREHTHEBERYE E0) £ > REATEINMEAE2BAE T
BERMRZHEEREREEAARD -

—

1961 FELBKISERE (Nilaparvata lugens) TEA KR REREES » (8H 1962 FLRKR
EHEEN 0 SEEEARHEEY  BSTHRNEHICERMZ EE » LABRERARNET
o

1945 4F Wald“® Fi 58 B BRMRE R T S0 A B K E R e MRMERT » IR AR o
RS It RAE— R E R EIREE T (strength of test) » L8Rk (sample size) BE—EIELR A
KNZRER/D o MRERIMETRARN AR RRE MR RE Y EE 2 EE » fim © Oakland®
I 2 T FE R R B FUR S TR IR 2R 0 WatersU LI A AR E BRAkE # Spruce budworm
FYEAIRIE » Wilson (1973) 4R4EBARAMRGE M J7 A T2 IR E R 5 100 J7 kA A AE R A BRI R B
B o 1977 fEAAMBSIEER Kunoth » g Ao G BAb R 77 B HE R I KRS 4R 7R e £ ] o B 22 98

I AFRAREFHBE RAWBIER » P -
2. RUEMABBERRYE > BT ERMYRED PR -
ATHRET0E2 A 19 AIE
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2 o LA BRI BRI R ILRTHIIE L 3 G2 5 455 (spatial pattern) AR A
ot 0= (EF7) pars gt BRES B0 (parameter) k (ELARBED » HEE
MBI BB k0 o

g% Anscombe ™ RfSFI—H (species) Ltk » T LR EREMTMIA » 3t k (LEHLBET
S (A9 G IERER LYY o B Lin & Chen (1979) Bisth A A MREZ M5 6 R BT
P4 K72 800 TR R IER 5 BB ICP UM » (L84 350 4 (14 44%) » AT » L &
(EBRAK o RARI + TEABRETE A S MR KA RREN Ik o

A AT LB RO 0 PR G TR 2 MR A » SRR T X M R B2 ¢ (8
BUR | (£ 2R SRR Stein RERBMEMAIIE  WAHBERMDATEAD (nitial

sample size) o

—# £
AT 128 SRREZOR R e BRI R b O 92 - AR 1975, 1976 s B
9 AhRE 11 A AE KA T M » S 10 REAME—K » HBE 5~T K FRME
1000 ¥RAAGRKAE » ML Lz B R (> ) ~ B EN G588 )l) ~ #E (B8 G17)
G BT LLReER - WHEBBL T FI 2 A ¢

% () [ 0 1 2 3 n

KKK L f A 2 i S

Aefr 31 /= NN=1000) o R BNV ERRATA  SUBEBAKICEL MK R TeH: » BRI I F B
RIMATEIERZ IR o AT 1975 FERTIEN 36 ML 36 BRLKE - SBERHR
BAMZFRE REH TR o

= RARHZHRRA Steinh ZpERiE
R A2 R EMMRY Stein 2 ZREIRE: -
(3 Stein —REERiE
WM Stein 4 1954 R » LRSI (sequential estimation) 2455 » LT
AR FITIIRE o SURBBRABAMPE o & X, x  BALRILLDHEHE N, o)
LML o S BB S no (BEINE X0 X B o %, HAERBE
s={ S xim - (2x) )/ u= 1) WUTARGHRL REER :

nzmax{[—g—}}-l, nﬁ—l} (1)

Rz Z=d'/ir 2d BEREMZEE 1 BAGEZ no—1 BRS¢+ HERREEEMS
fRBAE - RAEHER (D BB/HR ) :



n=max{[ ’L‘Ex-_‘[#l, nn+l} (2)

FESORER n 0 HEBAh RS —kbltE > $HIR (n—no) RBME » AR RIS L n
TEBMER TS » fERERRETY 1 14 o
R 8RR AR 90 R B

TEQ PR R L AR AR RE S (ARSI 4 SRS » M ARFY » A
TR MRS » {3 T REMUEE EE 2 W 0 A0S0 B O e i o

Lin §1 Chen (1979) G872 Tl =/ #i> w174

1. x/=k¥ sinh=(kx)!"24,) 2. x'=log (x+0.1) 3. x!=(x+a)

BHART S ESREITEREE g0 REEE g0 KEAREZES  (HEEEENRZE S A
WE NI Jgi] B lge| B0 BN 2 (5 FE0EE § ARENTEEE « HEE(WRTEIE » M A FTHIRA
LR ERRIIEEREE RN -

ARG Johnson (1947) M ATITHE » S 2 32 18k Bartleu (1947) 0 F50g » Shagif
ERA=F/M 1. x'=r43log (i;f ) 12, x'=r46 IOg(AiE%) 9 3. xl=r+4§ Sinh*‘(x;i) ’
b 70,84 [R§MA L (transformation parameter) o JLAASRARYE x/ 555 MES- 30 HE x 2 504h »
He x 2R x ZHREE 0 MERUBEESTNG o SN 128 MZE 5 JIH0HE = 6 i
o 35 X' =log(x+0.1), x'=sinh™'/ x S —LEIRFERHOE — B > HREETINEQ) © gk
(RMFFHE SR 2 FE BRI D A ZOHS R TR 1 ~ e SE 4 231
TR RTE I A [ EINMASY o AT AR B R STH MO R BN EE R R A 0 SERTAT LT
At m R s B EHE » TE T PEHUBE 2 1 R M REE {7 A4E o

# 1S EEBMRETE 128 BB AR

Table 1. Effectiveness of the five transformation functions in the 128 sets of data

. - ! | 91/SEgi | <1.96 | | 9:/SEqgy | >1.96
transformation function | and | g1/SEgs| >1.96 | or | g*/SEgy| >1.96
. | Bt Y OO SOSN
sinh=1(x) { 3a 1 1252(29¢, 37¢)
log (x+0.1) ‘ 3 ‘ 125 (32, 40 )
r+stog(-*7%) | 13 f 15 (1,15)
r-%ﬁ!og(jzi;%) ; 1 127 (22, 39 )
rasinn= (X7°) | 5 123 (18 , 25 )
|

a. Number of sets of data (out of 128 sets of transformed data) whose distribution approach normal
distribution.

b. Number of sets of data (out of 128 sets of transformed data) whose distribution still fail to
approach normal distribution.

c. Number of sets of data (in ‘b’) whose ¢, value is larger than that of the untransformed.

d. Number of sets of data (in ‘b’) whose g value is larger than that of the untransformed.
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PR 53 2 T P TR A2 R
OB 2 TR (B A 07 h KATERO. SAIESHE » KT BRBHAFILL 0, 0} 7
4H5 Hx) FEBLR BRI e FOREMAF A BORA (Taylor series expansion) BBBMIR(D) » B u, %
G A B R )
M0 =h) + K= 0+ M) ey P kR (3

pin = ELRGO) = LM = b+ 20 gy PO (4)

A a FRFREETYIELEN r KE% o

Th=E[h(x)— 1 ]* = h'(u)o+ ”m(’“‘;‘:’m(“) Myt [hg%ﬁ)—t[p&p:]

(1) (3)
+L,,(t_‘_’_;}:_(";‘)_#‘+...+1{u (5)

B (m Ax) AW M) ZRIRGIE - SEIRZE (I (6)) 7(H 5 B S8 2 & B ks I a0 LS

]éias: L“;;’EE)'OM‘ _ff_’j’g,ui) B (42)

Myt =it + R (6)

Rz A RRPOEYE e J=1, 2, AW RBIEE o R FHZ S HRBIEP.L 1 £ (noncentral
~distribution) HARZENRFS d=Bias/oy s HEIEE ne— 19 o

O T
Sl VR =Ty

~tn,—1, 8) (7)

WRQ)FZ t SR (0 BAGERS n—1 2 ¢ 54 » T BRI B o7 BE BEm -
d<p<i+d JRENERIES h(X)—dyi <h(u)<h(x)+dy » WIE h(x) =~ dy< st <h(xX)+d o FH— 84 26

PERAARENBRE SRS W ENIERRN )=m 2HBE EHBRERRERE » 5%
SRIERTEE BT 2 it o

M~ TR EER A2 EZRREZTTE
CREBBBIES) /1 [A(E)— W) /H(E)S) ZIBREY i
SRR x HHGIE o FUAYT o BIAIRAL » i Lindeberg-Lévy ZrhkMiRER S Y.,
Yo=y/ n (6= ) /o ZHRHE lim Fy)=lim ply/ n(f,— 1) /0 Sy]=00) » #Eht, 5, TR
Boon AR D) FEREREN IR 6 2 0 B0 » IREN T SRR @

Vv

g

ey Lz zNOLY "

Arb 2 T HBRKIR | o HLIRMEET MR (91021 Bickel & Docksum (1977) (Appendix A. 14.17))
A0 (8) IRAZ I (9) ZRINGE » iR (10)
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VI &) = b L ()2 (9)

nlhE —hw]
Wﬁ_h"(}:)b" e B 4 (10)

#% Khintchine KM% £ 7 —p (p JeBEUHIL) » Bt ()L —h(e) R 8P or8, P
00 BT H(E)Se B —h()o FRENSK (1) g3 :

h'(X,)S,
—ﬁﬁa —F (11)

i3 (10) 23 (1) 385K (12) BUIL > IRED o/ n LAY — h(u) 1 /1) S, W BT BEHE S RESH 45 o B R T
v/ n [h(E,) = h(1)]

R(p)o Vo [h(Z) = h(p)] Y
B 1/ € 3 A —— (12
e

oo {BEE n (EEUNRFEIED RIS o SHEBHAGEMBE X TE 0 o/ 1 (G—n)/S, L —~Z 3
n—co s I8 n {HRAHRMER v/ 0 (Ga—p)/Se 2 ¢ S (HBER n—1) o lLHERISE x RESHES
i 2 4B/ n [A(Z) = h() /W (%)S, 6 n (AR IRIERE IR TEEHIE ¢ 504 © S LSRR 2 R 45
FHHE AR gt o ‘ :
QLB HBRE HHARFVMEREF (n<30) FHB Y ML) ZHHSMER /1 [A(E)—h(e)]/H(E)S,

ZAEAL S

L SRR | BRI PR S i o

FE— ~ PR RA LR BRI 2 R AR 2 et » RS — R R A
B SR Z R 0 (B) pX=x)=/2/30f2) » FSMEE SATAR B2 8 o 4 et iR v e M it
100 445 JLERAUD n o —3t45 a=5, 10, 15, 20, 25, 30+ 6§ o EMEE L2 FiE
75 1 B Monte Carlo #7E4: #— (uniform) ZAEBMBAE Z, 0<Z< 1y T A Carnaham er al.
(1969) {778k » HAEA A :

Yig1=ay; (mod m)
Z;=J’s+:/m

Asb @203, m=2%, 3566387 ¢ J Z; fHfERS X 4 FANELR RET AT 1 RS2
KRB o £ (EEAR  WHBABREBEZZME pi=p[X=x;], x,=0,1,2, - ich » 2 Z, {Hi%
AN R TR LR X =x; o

Potpitpi < Zi<potpr++p;

HE—E R X (AR R R S MR 2 — I e ' HAR A AR 500 KA E B H S00

BMIE Xy, xe 0y Xs00 © 6§ X1, X3, Xy, Xy, Xy E@Eﬂ?ﬂ’lf{éﬁ%ﬁ% L85 0 18 xeo X0 Xon Xoy X10 FLAE
BLBAREE 2 iR PRI SE AT EE A 100 fHEE S LA SRS n=5 0 BE GBI n=10 % 100
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BREEENHARERE n=>5 FzEHALL E1EB IR 1000 HRMIL » X1 Xa - X * T
B X Xay oo, X0 RS L ERES  Xu, Xugy o X0 AR ZEERE e kgt JT R A 4 Y 100 fEEX
Fo HEEREE n=100 BREE n=15, 20, 25, 30 kf+ 100 BEEREENHARERE n~51 10
B2 AR L o R 100 4 2R R | FE RIS n B 0 LU 100 BE S ZAE (statistic) Za, A(Fa),
Vo (Fu— ]S 0 3/ 0 L) = h() ]/ (W (Z0)S] k=1, 2, -+, 100 » 5} BUELHE oy A(EL), V/ 0 (£a— p)/S,
Vo [AE)—h()]/W(%)S] 2534 0 HRRS 2 HHE - BEEEERRZBENE 1 frrk -

‘ hypothetical population ;

|
Random samples (size n) .

are taken.
o ! Ny | _ l . 1 1
i 100 samples ‘ \ 100 samples 100 samples ! ! | 100 samples| , 100 samples ) ‘ 100 samples
L om=s L w=10 n=15 ! L =20 | oe=2s =30
Calculate
U S S !
| R e | ' Vo n(x.,-—m VR UK = M1
l Sj h(x)s; .
1j=1,2,. 100‘ ‘ ! 7=1,2,+,100. |

B LSRR L HRFGR Za k(E), v r(Ea—p)fs, V' 0 ()= k()] 10 (Ra)s) D2 R
Fig. 1. The simulation procedure by which the distribution properties of statistics %,
R(xw), v/ n(Za—p)fs, v 1 [B(En)—K(2)]/[F'(%a)s] are studied.
* The values of ¥,; and h(%.;) are used to.simulate the distributions of %4 and
h(%,) respectively.
*+* The values of v/ 1 (%nj—p)/s; and;/n (A(Xnj)— h(y)},u‘[h’(x;)s,]are used to simulate
the distributions of v/ n(&.—g)/s and v/ n [A(Z.)—h())/ (A (X)s] respectively.
BT kB R — Akt » AR 1975 FTRAE 36 B KL 36 BRBEE - B—RE&
HEHEENE | 2 EERRER o
2. B[A(x,)] #BE hu) 2BREER KZ) <BERAE

Bk E h(x) 5 h(e) ZEEERERER (R (04)

gt

() =hy+ 2L TR, (14)

¥ noo B 0 LG ] = hu) » 4E/MEREE BHGE) HISE W) ZRERZREY n LWBI » BT
TG o 5 0 2B o 5136 BRI S MEEPIRARES 4 B o RESKN
n B ER(E) O M) ZEEE  SRRIIRE 22, 2o % 22, 2b b EMEETHRBAE R
36 MBI ERSR R B AEIL B RR R A T2 k% o 3 2 thZ IEAREL A%a) k= 1,2, -,
100+ BEERTFRIE g > A BBERGANME n B BA() ZAEUUE » LA he) (IILL o 2
2 MM | BAE)—H)| [he) 216 o GIREER 20 2 EAE,) 5 h(u) [BFT BT o da 2b
s n=5 B 0 16 S IBIRERE D » SUBSHRETE 2~6%211 » 2 n—10 BHHIHSEZ BITE 09~
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K2 EhE) BBE h(u) 2B

Table 2a. The extent of EA(Z)* to approach toward- A(u)®
population transformation, sample size n
e | twmeton T oy, e
06292 log(i+0.l) — —0.3805 | —0.2924 | —0.3093 | —0.3069 | —0.2969 | —0.3157
o { sinh-ig - 0.5971 | 0.6289 | 0.6142| 0.6121 | 0.6163| 0.5937
sinh-w/ % — 0.7115 0.7394 | 0.7326 | 0.7328 | 0.7361 | 0.7274
s ggsy [ loBEHOD | 17157 1.7153& 1.7461 | 1.7363 | 1.7409 | 1.7371 | 1.7893
2 ein { sinh=ix 24014 2.3998 | 24301 | 24201 | 2.4147  2.4208 | 2.4727
sinh-4/' % 1.5885 1.5866 | 1.6003 | 1.5954 | 1.5975| 1.5956 | 1.6194
10,4306 [ l08E+OD) | 22601 2.3347 | 2.3454 | 2.3539 | 23487 | 2.3468 | 2.3551
26,907 { sinb=ix - 2.9553 3.0206 | 3.0313 | 3.0398 | 3.0346 | 3.0327  3.0410
sinh=4/ % | 1.8500 1.8802 | 1.8850 | 1.8889  1.8863 & 1.8853 | 1.8891
141856 [ 1oBFHOD | 2.4756 | 2.5748  2.6227 | 2.6600 | 2.6536 I 2.6601 | 2.6592
4 a1 { sinh-ix | 3.1673 3.2617 | 3.3097 | 3.3474 | 3.3400 | 3.3474 | 3.3466
sinh-4/% | 1.9525 1.9965 | 2.0193 | 2.0374 |- 2.0341 | 2.0371 | 2.0364
19,3516 [ \CBEHON | 2.8796 | 2.9248 | 294841 2.9451 | 2.9494 | 2.9479 | 2.9695
5 o6 68 { sinh-1% | 3.5678 3.6132 | 3.6369 | 3.6336 | 3.6380 | 3.6364  3.6381
[bosinhTh X 21442 2.1662 \ 2.1778 | 2,1761 | 2.1782 | 2.1774 | 2.1880
a. The expectations of the transformed sample means at different sample sizes.
b. The transformed population means of the five hypothetical poplations.
& 2b LLOR(X) fEE h(u) Bz ISR
Table 2b. Values of the relative bias of Eh(z)
PPN | unstormaion | swweleszen
variance | unction | 5 ' 10 |15 20 25 30
0 6292 |{ log(x+0.1) | — - 02032 | o.om | 00202 | 0.0278  0.0595
4 sinh-1% — 0.0057 | 0.0592  0.0345 0.0309 0.0380
0% U iy x — 0.0218 | 0.0164 | 0.0071 | 0.0074 | 0.0119
} log(%+0.1) 0.0411 0.0413 | 0.0241 | 0.029 0.0270 0.0291
>-8852 { sinh-z 0.0288 0.0294 ‘ 0.0172 | 0.0212 0.0194 0.0209
48.132 U sinb-y/ % 0.0190 0.0202 ' 0.0117  0.0148 0.0135 0.0146
10,4396 } log(x+0.1) 0.0365 0.0086 | 0.004] | 0.0005 0.0027 0.0035
: { sinh-1% 0.0281 0.0067 | 0.0031 | 0.0003 0.0021 0.0027
9T U Gy 5 0.0208 | 0.0047 | 00020 | 0.0000 | 00014 | 0.0020
[ log(x+0.1) 0.0690 0.0317 0.0137  0.0003 0.0021 0.0003
14.1836 !{ sinh-1% 0.0535 0.0253 0.0110 | 0.0002 0.0017 0.0002
412,331 L sinh-y/ x 0.0412 0.0195 0.0083 | 0.0004 0.0011 0.0003
|0 log(z+0.1) 0.0302 0.0150 0.0071 | 0.0082 0.0067 0.0072
19.3816 |{ sinh-1% 0.0246 | 0.0122 | 0.0057  0.0066 | 0.0054 | 0.0059
08 U by x| 0.0200 | 00099 | 0.0046 | 0.0054 | 0.0064 | 0.0048
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4% I (FESE | BEHE AL log (£,+0.1) 2 3% 13 20.5% St —2 5t + thtt 7T 5 log (Fa+0.1)
S ERRAEEAR) o n= 1S B ARSI RASTE 04~T 42 St sglerls 0 n2 1S BEHE—KET
T MSEE TR IAA AN o ST RA— N TTIAALL | 35 AGu) 0B ERGE)
CSERMEZ AR o RIS » 3 2b L RAEMTHERT /L o % 2b FBUR & iz K
ANEHEREREEALE » MRS n<15 BRHED n>15 MBI o=5~u=10 &EE » K
KM EA/MERIE 1 (B 0%) ZHEIRIN n fE2HEA  EFHRNSMmE RS » Ta 2 iz A
o Bow ot fEZ R (BIESMERRZEE ) PIFHLL sinh /7, SRS RE LRt
sy o sinh ! §, BT EEAR log (F.40.1) Bi#HL sinh/ % R o
B A2 KR Eh(%) fE/MERBHLE M) ZRERE » SHANWRE hE) ZBRER
SURMHAE T, 2B o W(E) ZHREH o v.=h ()0 h(n) BFRBRES cv.=a/n B 5
WBLAN Z 2 RYE 5, ZBRAIARS | 0 1R h(R) ZHMBRERS Me/hs)  EELTF
SE o (EZ Y o p (ERK IR SARBEN R » 1038 3 BT » HBVIMREERE o (238 D
W N s =2, g=3 [ sinh~,/ %, < KR LR R4 IS 0.35617 ~ 0.32880 » H22 £ 0.04497 »
p=3, p=4 Fpsinh~t /%, ZAIEHBREAEL EE 002737 » <0.04497 o FEFTHEM= EEHE Y
HaLL sinh ™t/ %, 2 BRESES AN log (%,+0.1) EBAYE =1 BT log (u+0.1)=0 Bl Al(u)a./
h(u) BEBMBRA » B log (Fa+0.1) B2 EREE o sinh—%, 2 BRERHIANF log (£,+0.1) 5
sinh™h/ %, 2 o 20K 2 » K ITa % 1SR LS HEEDR o) BHEER AE) B Ae)
ZARAR A {E :
| #3 ERRMEE AE) fF MAEBREY

Table 3. Relative c.v. of #(¥) and ¥ from different populations

relative c.v. of A(X)

population mean g

relative c, v, of % |—— i - p—
' | log(x+0.1) ; lsinh-1x ‘ sinh-1/ %
0.1 1 C 10,3106 0.95346 : 0.48446
1 1 9.53823 | 0.80228 1 0.40114
2 i | 1.28346 | 0.61956 0.35617
3 | Lo osss 0570 0.32880
4 1 0.69114 ; 0.46319 ‘ 0.30978
5 L 0.6017 C0.42405 | 0.29552
- 10 } ] 0.42814 0.33188 _ 0.25513
15 | 1 0.36592 | 0.29326 (- 0.23462

i : | : i

3. Fa B h(E) AT RS e ek

SRR FR PR R B n SR INTIRBE S 2 5 » TSI 3 AL B B R 00 o 3t
—BRRETE » S8 | 2 RIS 100 [ £ (k=1,2, -+, 100) {0 » 4 BB %, 2 545 o 18
P 100 8 £y (k=1, 2, --+, 100) {HEZIHE g1, gs (gi-statistic, g,—étatistic) » SEg, (g {fiz BERE{R E) »
SEgs (g2 (A2 BN WIIR % 2RI ~ BIERTAAE 1 5 |0/SEql, 10:/SEgs| #1196
HURD %, 2 SRGE A FRIBSHRMEE o 78 n (EEN (Edh n (G365 n=5, 10,
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(15,20, 25, 30 REEfETZ) » 2K E 36 IBEREZ 36 {8 & 4l 0 4 LTRGBS R R EHUE

HRE o JURSRALEIER 4 o a4 dn n=5 By AH 36 AEGAER Z 36 0 & 4R 3 ML

BB > n=10 WAy 8 8 & 240 il i T » n QMG IERG D 3 TE A0 ELMBE 248 n » AE n=20 12

HEERTE » BEIRF2E F) 36 (B hk 42 & 40 i 22 MR TR il 0 #91 55.5~61.1%5 (22/36) o
24 AN S SRR IR R SR 2P YOI 2 TR R

Table 4. Normality test for the distributions of sample means and transformed sample

means*
transforma- sample size n S
tion function 5 10 15 20 [ 25 ‘ 30
log(x+0.1) | 8(22.2)** 11(30.5) : 21(58.3) 21(58.3) ‘f 23(63.8) [ 25(69.4)
sinh-1% i 10027.7) 15(41.6) | 26(72.2) 28¢(77.7) | 28(77.7) | 28(77.7)
. sinh-4/ % | 10027.7) . 14(38 8) } 24(66.6) 26(72.2) | 28(77.71) ‘ 28(77 7)
X 3( 8.3 ‘ 8(22 2) 11(30.5) ‘ 22(61.1) 20(55.5) i 7 20(55 5)

* With a given sample size, n, 36 % or h(X)-distributions are generated by simulation method, each
from one hypothetical population.,

** Number (the integer) and percentage of the h(X)-distributions, with both| g1/SEgi| and | g2/ SEgs |
less than 1.96, in the 36 generated A(x)-distributions.
K A% FEAELE O EM A R E % AL BHE—(RERRETE » WHEtiis .2 100 44
X (n=1,2, -, 100) {ETEHREL h(%0) (K=1,2, -, 100) Bk h(x,) 200 » iR A(Xu) k=1, 2, -+, 100
AT g1 gu SEgy, SEgy (LRTE A(T,) LR REYE » AT RS RALERN &R 4 o 7E n=5 I » 2K 36
flefe i B 2R 36 B A(5,) 2 iidy 8~10 {EIHBEEE » =10 Bf » 11~15 {HEBEHE » n {00
HLH TG EBORE n > KAIHE n>20 REfikBARE o TEARRM n [ FERREENT A(X.) LRI
ATH SEMVRREE Ak » n=30 BF A(%,) MBI BMALLAR 777 2BCREHE) 55.52MHME -
4./ n(E—p)/S» Gy n[AE)—h(e)]/[H(E)S] HBE t 5z g
B RS 0 53 3150 ER(R) = h(u) R h(R) 2 5 HBE 5 BRI TTREYER S » eRitHER +/ n [A(E)
—h()1/ T (%)S] BHE ¢ 5345 2 TTHERERRLK © SR ABLREER 2 R v/ n(Gam ) /S0 B/
LA(En) — (1) [ [ (%)S] HEIE ¢ Sz 5% o JEETEREHRRIIE - B—BERERTES » ke iR
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Table 5. The result of test of goodness-of-fit*

sample size n:
gransform_a- . :
tion function 5 | 10 1 15 j 20 } 25 30
log(%+0.1) 5(13.9)% | 16(44.4) l 23(63.9) | 23(63.9) ‘ 23(63.9) | 26(72.2
sinh-1% 6(16.7) | 1S(4L.T) | 20(55.6) ] 20(55.6) | 21(58.3) 23063.9)
sinh-1/ % 5G31.9) | I1SALT) | 23(63.9) | 22(61.1) | 23(63.9) | 25(69.4)
£ 0¢ 0.0) ‘ 1( 2.8) ! 11(30.6) 1 12033.6) | 11(30.6) | 16(44.4)

i |

* With a given sample size, n, 36 (x—p)/s and v/ n [H(®)—h{(z)]/[#'(%)s] distributions are tested.
**# Number and percentage of the distributions fitted well by r-distribution.
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W R REA R S RE BT - JE ¢ (G2 AR n 2RI » 2% n—15 BT
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nmmax{[iﬁi}i—-‘z+l, "o+l} (15)
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B(n) = (ot Dp Dxboni <7} - p X >} 40 (16)

A 0<O<L, y=(mi—1)z/d*, z=a*/t" o E(n) B ny B o* 2B 1R o* B— U MPRIERIES
2 AIEEMAEER no E o BUEWH no (RO E(n) (ERB/MY 0 1953 4 Seelbinder 34 (17)
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FEST | FEEE BB o =0.05 157 [ {4

Foadu ng o BFEZ ¢ F B(n) Hi1 no o5 (i
Table 6. Values of E(n) and n, o* under different initial sample sizes and different ¢
values when error size a=0.05

ng)'—l

c=dn/h'(1)o

% 0.1 0.2 0.3 0.4 | 0.5 06 07

240 388( 455) | 241¢241) | ‘. f |
120 392( 496) | 121(121) ! : ' |
80 96( 526) | 101132) | 81 81) : | |
60 400( 528) | 100(132) | 6I( 61) | 61(61) | |
50 403( s46) | 101031 | s3C6 | siGsn) '
40 408( 570) | 102143) | 48C64) | 42(d0) 41041) ’
30 417¢ 609) | 104(152) | 47( 68) | 32(38) 31031 |
20 | 435(684)  109(171) | 49 76) | 29(43) 22(28) 2121) |

10 496( 909) | 124(228) | s6(101) | 32(57) 21(37) 16(26) | 1319)

5 6611468) | 165367) | 74(164) ECICORMFTICD 19¢41) 14(30)

* Values of E(n) and ng.s are the numbers on the left of ( ) and in.the ( ), respectively.
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- 2
nn_,,=max{n°, -'1,\—[951h percentage point of ——x;]" -]—i—l} (18)
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PLR(E) = dy < h(12) < h(R) +dp} = p{2.0269 < h(12) < 2.1976} =0.95 (19)
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ECONOMIC SAMPLE SIZE ON THE POPULATION DENSITY
ESTIMATION OF RICE BROWN PLANTHOPPER!

YUN-MING PoONG, TsaN-LoNGg LiN? and CHIOU-NAN CHENS

SUMMARY

tein’s two-stage sampling method is applicable when the observalions‘;{t\gkcn from a normal
distribution.  Since the spatial distribution of rice brown planthopper ,Es not normal, data
transformations of the kinds log (x+0.1), sinh™!/ x, r+6log(v{}i), r+5log(—;i—g§:i--),
r+d sinh“‘(f{:{)are tried. The results show that the transformations are all ineffective.

Monte Carlo simulation is used to study the results when the sample mean % is transformed
by the transformations log(¥+-0.1), sinh™'%, sinh~Y/ %. Infinite populations which have the
same probability distribution as the data observed are generated, and from each population
simulated 100 sets of samples are drawn. The sample size n varies from 5, 10, 15, 20, 25,:30.
Results show that the variance of the transformed A(%) are much smaller than the untransformed
X. Also, #(¥) is asymptotically unbiased and bias is negligible. The studentized variables
v/ n [h(X)—h(u)]/[A'(X)s] approximate r-distribution better than the untransformed.

The sample size estimated by Stein’s two-stage sampling method is a random variable, Its
expectation E(n) is a function of the population variance, initial sample size n, and the width
of the confidence interval. Under various desired diﬁ“erejpes between means in different accuracy
levels, the value of E(n) almost reaches its optimual value when initial sample size n, equals
21. For economic reason, it seems reasonable to observed 21 hills of rice plant at the first
stage. The final sample size is determined according to the precision level required.
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