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''1 cHAPTER r

INTRODUCTION

Sampllng and lnspection of ehi¡xnente of Whitefish drawn from

Canadian Iakes, prior to shipping to the United States market, is

necessary in order to rnaLntaln qrrality ln the exported fleh, as well

as avoid reJection of shipnents that reach t,he United Sùates, with

': the concomiüant wastage and loss to the CanadÍan Fisherman.

Federal inspection services are made avallable to Fisheries

fn Canada for the purpose of detecting shipnents with an unusually

high cyst, Triaenophorus cra_soqs, contont and prevent,ing shi¡rnent of

these parcele to the United Stat,es.

An important parü of the sampling inspect,ion operation is the

statistical procedure that is followed in arriving at a satisfactory

sarnpling plan: For example, the size of the sample, the equaüing as

nearly ae.possible of the probability of reJecting a satiefactory

parcel with the probability of' acceptj.ng an unsaüisfactory parcel and

the underlying theoretical disbribution arrd its related assumptiono

must be considered in the impl.ernt:nü¿rti.on of a sampling plan.

Recent research on the sampling ar;pect of t,hÍs problem was

based on the aesumption that thr: distribut,lon of fish with cysto

followed a Negative Binomial DisùrlbutÍon (N.B.D.) (Paul-1961¡

Goldemith -L963) ,
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The obJecü of the presetrt' investlgtrtion isl

,,n, (f) to examine the suit,abi.Iity of fhe N.B.D. as a model in the :;":
;::_:1:r:;::;r

Fisherfee amPllng work, and

(Z) to calculate the s:lze of sample neces8ary to ensure an

acceptaUle probablllty (producerst and conftumerst) when Whttefieh - .'
.t a.,t.'....t , .t 

'.

. ..:.. . .....' .-.--...:. a ...,

; , ,:,:.,. 

,: ,, 

,,. 
,: 

,

'

HISTORÏ

Mil1er (tgSZ) eald, rrTria-enophorus crassus ie a tapeworm whÍcht

, in one of ite ifinaùure otages, io very common ln the flesh of Whitefish

r in Canadlan Lakes. Here it appears aB a yellowish cyet about one-half

, tnctr fong, filled with viscous yeillow fluid and a long, coiledr thin

ì ,o"rn. These cyete, while harrnless to nran and animal, are obJect,ionar

in appeerence, ard when numerous, render the fish unmarketable.rl

Since infested fish are unmarketable, the Canadian Government

',t,1,,, had to Paesr under the Fieh Inspection Act'¡ a eet of WhÍtefish Inspection 
,,,',,,;t-,'.,t,',.,

,, Regulatlons (1954) and Lte amenqlments (fg:ig) üo control the infestation 
::,:,,;,;:

."' rate in exported fish. "':"¡""'t,''

Kennedy (194S) recommended to tire Fis¡eries Department that a

i s"rnpling p1an, consisting of samples which were suffíciently large
:1... rr --^ 

t',t..,':.,, enough to give valid comprutatlons, Bhoutd be used to determÍne whether , ..,.r.,

or not a shipnent of Whitefish was acceptable'
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oakland (fçfO) suRgested a seqrtenti.el oamp)-lng plan which had

the advantage of requirlng a smaller sanple size on the everage, than

rlicl tire non-sequentLaL pJ.ans. llowever, thl.e pLan proved lnpracticaL

becauge more than one sample Has somet,lmes requLred from a eh|pnent and

lnepectj.ng offl-cers, as well as Flshemen, obJected to thla procedure'

PARAMF]TRIC PROCEDUNE

The procedure used tn calculatl¡rg the parametere p and k Ln the

Negative Binomlal Dl-etríbution ie the'one set fort'h by I'Itlllamson &

Bretherton (1963) in the lntroduction to thelr Negative Binonial Tablee'

These tables are used in the ftttlng of the Whltefish data ae well ag

Ln the construction of the tables in determtntng eanple slze'

INTffiPOI,ÀTION

Linear f.nterpolation ls ueed because of lte slmplÍcityt and

because the dlfference between it and non-llnear interpol¿tfon is

negliglble.

Thls negligible dlfference

involved are qulte maII ( ( I) anA

means of lnterPolatlon.

is due to the fact that the numbers

are negligibL¡f affected by the two



CIIAPTi!;}ì II

,:r_, ,:,,:. -..¡_:,:

THE NIEATIVE IIII,¡0MIAL DISIRIBUTION ,:,,t.'t,,'....,

The N.B.D., as described by Wilks (L962)r is a dietribution

: of a discreüe varlable x yrhere the variabler (the number of cysts)
..-,

'. runs from zero to inflnit,y. Since pneviousr workers have described

.,,:; ùhis dlstribution in detail, only a brief <ìiscussion of iü Ís pre-

eented here.

From the work of Goldsmith (L963) ttre N.B.D. has the form

(q - p)-k where p) 0r q = I * p and k) o is not necessarily an integer.

From t,his expression the general term of the N'B'D' Lg

P(x) = (rcrx-¡1 
-.-ü-.- r--' 

x¡ (r<-r) t qk**

If one lets x equal the number of cysts (x = O, L, 2, " " 'rl)

then the general term of the N.B.D. yields the expect'ed frequencies

for x cysüs.



FITTINC k and e FROM POPULATI0I{ Ì'IOMþNTS

The population variance d2, of the N.B.D. is glven by

Dln - kpq, and the population mean P by }¡ o kp.

Thus, lt, follows that
)6- = ¡.trp

Therefore
)'

¡¡p = 6 --y

and hence

p = 62-8,
F

Ueing this form of p, it follor¡s that

k =r+
ctï

2. 2
Sirnilarly from sample momentsr on replacing d- by e-

and l¡ by f
2_DE8-X

=

l¡æ Jx
2_A-X



UFFICIENC.T OF MOMT;NT M¡;THOD

The reciprocal of the efficiency (fisher I9l+I) is glven by

E-r

If p(L/9 tor anY k, or k)IB for

ie assured. AIso the moment method has a

values of ¡ when X/lt)6, for large values of ¡ when k)13r md for¡

in the intermediate zone when (k+p)(t<+zl )15 (suss & Físher L953)

It

Williamson & Bretherüon (f9$) wrote the N.B.D. in the fomt

pk(r-q)-k, vrith the general term

P(x) - (ttr-fl¡ Pkqx
xt (t-r) ¡

where O(p4Ir k)0, k not necessarily an integer and q = I-P'

Upon let,tlng * equal the nr¡mber of cysts (x = O, L, 2t " " "r1)¡

the general term of the N.B.D. then yields the expected frequencies for

x cyeto.

any pr then high

htgh efficiency

efficlency

for emall
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MLTHOD OF I'4OI'IuÌ'¡TS AND CU}4UI,ANTS

,i From the general üerm of the N.B.D. of l{il-liameon & Brethertonr ,,,.,.,
'i !t:t:tt'

- the ¡noment generatlng functlon te

&\+.
M(t) = le"x r(x)

É::

= f "t*(k+*-ri 
!pkq*

)c=o xl (k-1) ¡

- rqîftSS (q"t)*/x{

= pklt-q"t)-k

I The moments of the disüribut'ion, howeverr are more easily

I obtained frorn the cumulant generattng function, K(t), which is the

. ' Iogarithm of the moment generating function¡ i.o.¡

'.,:, K(t) = loe M(t)
:::.1

. /,- t ,-\

',". roe lpk(l-q"o)'* I\/

= -k ros /L-¿ )
\ p/
/ + \

Ë -k log I r¡¡q-qe" J

\p /
l.\

='-k lo8 / r-g(e"-r) Il-I
[v/



I

= -* Lnt"*-.) - É("t-r)t -
\q {

glnce et -I + t + t2 + ....o.
Ir 2l

K(t,) - nG(,. r'- !'3 * ...) * Lh + ¡2+ t3 * ...) '
Lrl 2t 3t / apz\ 2t 3t I

* Lh * +,2 + 13 * ...) ' * .'...1
F\ 1íri I J

The general tem of the moment generat,Lng functlon ie

&
\_ t.rl- ¡t- t'
¡c=O ' rt

and consequentþ on equatíng the coefficients of tt w" obtaln
.rl

FIt-Eg , the D€ôrl e ...........¡¡......(0)
p

= 12 = Eg + kÌq2 o kqÞ + Lq2 = Eg, the veriance "P2 FF lr-3
If ühe first two moment,s ere eat{msted from sample monente, then

p ie esülmated by f
s

,rarrr)

Setting I - l-p rn (0), k ls found to be esülmated by Eg-
1-p
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APPROXII{ATION OF E-ANd K BT THli }¡rIiTHgJ- OF ¡IAXI}ÍUM LIKELI.HOOD - HAI¿DANE (1941)

The ¡naximum llkelihood method of estlmatlng the parameters

p and k has been dlscussed by many writers, e.g. Haldane (t94t),

Anscombe (fç50), and Sichel (1951). The follor¡ing appnoxinatlon

makee uee of the meühod descrÍbgd by Haldane (1941) usJ.ng the

(¡r+f)tn term of the N.B.D. vrhich Ís given by

naximum
Rt_

N=,)
)FO

:..

P(x)=(¡<+x-f)!'Pkql'
xt (k-l) t

Let n* be the observed frequency of x

value of x observed, the totalonumber

n*r and the mean of x, ¡ - t fu 
**.

In thÍs paperr the likelihood is defined by

R f 1n--
-tl_ lP(*) I x
x={L J

and hence the logarithm of the likelihood, L, is given by

Rr
'ç=O

RI
)r4

(1)

evenüs, R be the

of obeervations

l= n* log P(x)

( x-'

"* ln 
ros p * x rog q * å roe(lrFs) - los -r)



. t-0

To obtain the value of p and k whlch gives naxlnun likelihood,

the flrst partlal derivatives of the logarC-thn of the likelihood with

rsspect to p and k ere taken and sot equal to zero¡ i.€'¡

Rr/i1 L n*fkq-xpj=0

l{axtrnr¡mLwhenbL-Oc-0p

I

andò{:*0

è / \å { \
stnce Þ-L = 2_ ç/ ¡ -=¡- 

1 = L'x i t(r;F)îp ibp x-o ^ln r-el i=o - | p(r-o¡ j
Then L ls naximum when

!4., when

RB
f lxks= I ço
x=0 x=0

r
and upon substitublng N for 

S U *d fl for I xßv Ìre obtain

Nkq = ,¡Np

fron whence

p 
= 8g .. r..... ... r . . . . o.. o o ö o. ... r...... r... (2)

/t
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Therefore the best estimate of p nrakes use of the arithmetic tll€âll¡

Slmitarly, L I's mar<Imum when

RR

R/x-l\
l\--lòr-Ln*ftogp+L!/

òX rc={ ^\ e4k+a/

1. e. ¡ Vfhen

Fron (2)

P = k(r-P)
p

Thus p= k
l¡+k

= N IoB I ............"'r""'(3)
'p

=Nroso*rã#"ãn"-o

RR
I f ñ,.=-Niogp

lel'x e:Jr+I

Therefore equatlon (3) becomes

N log lt+ I - nr*nar. . .+th, - nz*n3*.. .hn
tk/ -=-ç- lç¡D-

The solutlon of this equatlon, other than k = &t provides an

estimate of k. Using the iterat,ive process of Neryton-Raphson

(Wntttafter and Robineon - I9tú), the best estlnate of k i.s obtal-ned'

.... - nR = O ...(4)
Iffi--Ð



CHAPTEN III

,,r:¡ ,,,- ,.,-,,-,,-,, FITTING THE NffiATM BINOMIAL DISTIIIBUTI0N T0 TÍHITEFISH DATA ;,,.,,,...,,j,,¡:

In the folÌow:ing investigation the N.B.D. ie fitted to Whltefish

data from flve I¿kes in l,fanitoba. In each cese the goodn€es of fit le ..:''.:'
tt: 

t't t 
' 
'tt ',, meesured by a Chl-Squared test. ': _l:;.

.::_:-: -_-.-.--",, Chi-Squared Ls glven by 
,,r,,r,.,,.1.

2n
X^=Ë {or-ur)2

0.05 n_3 '-r -f-
where

0, 1s the observed frequency in the ith cIaeo,

E. is the corresponding expected frequency for the Íth claee,
L

n-3 ls the degree of freedomr and

O.05 is the level of slgnlficance of the test

(probabillty of reJecting the Nr.rtl Hypothesia when Ít, is tnre. )

The NuII (HO) ana Alüernate (Ht) hrnotheeee

HOt the N.B.D. ig a good model for Ïhiteflsh cyst

distributÍon,

Hl, the N.B.D. ia not a good model for l{hitefish cyst

distribution,

nust be fornulated in order to complete the t,est.



'.f::i:-'j:.7:."j}]:1-.]..::'i:.:..:..:;:;:ì':li,:{*i:':-*i.;:i¡'".iÈ:.:lli:':'+
; :-: l:.1::ii":f i..ìr..:+:ì_:-:-::4"-.4::ï:{.1

u

A eígnlficant chL-oquared value deeÍgnaües the reJectlon of

,' the H^ and the acceptance of H.,, while for a non-elgnlficanü value '-,'. " "

the reverse ls true,

Þ<pectedfrequencleglessthanoneareSroupedviththose

ì.:' l.wnedtately folloring until the expected frequency becomes one or . .. 
i..],

:': --- -l ¡ i:-'; :¡.t:': 

"::
i' 

greater. The correspondlng obeerved frequencles are also grouped' :

.. ..-. ..,.,.,..,

,.,t ... 
t'

TABLE 3-I. Medium Whitefieh CYets
From Knee lake (1960)

Cysts
0bserved
Frequency

Expected
ProbabilitY

Expected
Frequency

0

I
2

3

ti

6r , .bh373

2L .31115

.L4969

.06102

.03l+36

22

u

52.8O

37.O3

L7.gr

7.26

l+.Oq

TotaI 119 .99995 r18.99

Mean = 0.93 Varlance = L,25

p=0.?4 k*2.7O

The calcul¿ted chJ.-sqr.nred goodneee of fttr wlth two degrees

of freedom, is equal lo L7.752, This slgnifl'es I poor fit of the

N.B.D. to the deta (since the crltical value ls 5.991).
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TABI,E 3-2 Medir¡¡r Whitefieh CYsts
From Kisse¡mew l¿ke (196I)

Cyets
0beerved
FrequencY

Expected
ProbtrbilltY

Expected
Frequency

0

I
2

3

4

5

{

29

I9

1ó

6

b

I
l+

,5'U+52

.141+¿+0

.0Bl.l+o

,o53gh

.038,|+1

,o2849

.10875

l+3,O2

1I.4I

6.1+3

l+.26

3,o3

2,25

g.5g

TotaI .9999L 78.99

Mean = I.8? Variance = L3'32

p=0.14 þ= 0.31

The calculated chi-squared goodnef¡s of fit, Ìfith four degrees

of freedom, ls equa¡ to 28,L20¡ thus signi.fying e poor fit (since the

critical value is 9.488)"

79
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TABTE 3-3 Medium Whitefish CYsta
From Dore l¿ke (1962)

Cysts
0bserved
Frequency

Expected
Probabllity

Expected
Frequency

0

I
2

3

b

5

6

7

I
9

1o+

490

¿Lg

12r

59

28

14

9

I
3

6

b

,53T2I

,2LO2l+

.10905

.06099

"03535

,02092

,or255

,00760

.00464

.00284

.OOl+52

5LO.4g

2O2.Ol+

r04.90

58,6L

33,g?

20.10

w,06

7.30

l+,1+6

2.71

l+,31+

TotaI 96L .9999L g60.90

Mean = 1.10

p = 0.36

VarÍance = 3.04

k = Q.62

The calcul¿ted chi-squared goodness of fitr with eight degrees

of freedom, ls equal to 12.918, this signifying a good fit (since t'he

critical value is 15.507).
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TABI,E 3-4 Medium !'lhitefish Cysts From
South Indian r¿te (I9ó3)

Cysts
0bserved
Frequency

Expected
Probability

Elxpected
Frequency

0

I
2

3

4

5

6

f

99b

338

L3l+

62

15

10

6

I

,6t+650

.2O3IB

.0t!289

.03638

.0l:652

.00?66

.00360

.oo32l

1013.07

3r8.38

129.89

57.oL

25.8g

12.00

5.61+

5,O3

TotaI L567 .99991+ 1566.91

Mean = 0.64

p = O.5O

The calculated chi-squared goodness of

of freedom, ls equal to 8.826, thus efgnlfytng

critical r¡alue is 1I.O?0)"

Variance = L.29

k = 0.63

fit, wlth five degreee

a good flt (since the
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TABLE 3-5 I'lectium !ühitefieh Cysts
From Co¡morant tate (1963)

Cysts
0bserved
Frequency

Expected
Probabillty

Expected
Frequency

3T

30

3L

26

18

11

L3

l+

6

5

h

l+

2

l+

.20255 38.28

2

3

,4
5

)

6
I:7
,s

9
'1,',';': 10

,r' II

L2

+
L3.

,L7207

.L3856

.l.:O952

.0t35?4

.0(,673

,o:;L7b

.Ol+000

.03087

.02.378

.01929

.0:1405

.0]079

,o:t523

32,52

26.r9

20,70

L6.20

72.6L

9.78

7.56

5.83

b,l+9

3,b6

2.66

2,Ol+

6.66

TotaI 189 .99992 188.98

Mean - 3.61

P = O.2l+

Varlance = I5.2O

.þ = L.Lz
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The calculated chi-aquared gooclness of fítr wíth eleven

;t,: degrees of freedom, is equal to 8.86!, thus signifying a good fit

(elnce the critl,cal value 1s 19.6?5).

Thus in three out of the five lakes chosen, the N.B.D. ie a

good model for the lfhitefish data, and the following table providee a

su¡ilnary of the statistics calculated for each of the l¿kes oarnpledt

including those of the five lakes previouely presented in detail'

TABLE 3-6.

A Summary of Statistice Calculated for each cf The Lakes Sampled'

Number
I¿ke Tear of fish Mean Var. P k x2

Molson 19óI l+57 2,I8 29,5L O.O7 0.u L52.L58tt+

- ^È r Parrr, .. :',¡:t. n f:962 388 0.98 6.69 O.I5 o.I? 107.158rs¡{' :..1".,,,:.,.i:

.:1ai:-a::t:':::

,, n L96j úl o,8z 5.78 0.14 o'r4 128.0091+* 'r,,,..,¡,;,'¡,

. .. . ... .:'..: '

Knee 1960 rr9 0.93 r.25 O.?b 2.7O L7 '75Tt

i' t96I 90 0,96 I.4{} 0.65 L,77 L.992

.t Lg6Z 35? L,59 8.27 0.19 0.38 32,357*

fr Lg63 3g2 0.98 r.gg 0.49 O.g5 3,gg3

r 1g64 206 1.19 2,36 O.5O 1.2r 3,036
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TABLE 3-6 CoNTINUED

Number
Lake Tear of fieh Mean Var. P k *

Kiseeynew----- r- 1961 79 r.8? L3,32' 0.14 0'31 28'r2o''

t L962 94 O,35 O.4o 0.88 2,1+5 o'o9r

i ff Lg63 97 O.8l+ b.39 0.19 0.20 20.872+l.

AttawaPiskat
I 

-- - Lg63 222 0.44 O.72. 0.61 0,69 6'761+

I r, 1964 L26 0.38 o.53 o.72 0.98 0.8ô0

i

1 ti,o*pson 1961 68 o.3l+ 0,62 o.55 0'69 0'605

I t, ¡,;962 2L5 0.36 0.89 o.4o o.2l+ 4.51+0

I ,, Lg63 114 O'33 O.77 O"h3 O,25 2.935

, " Lg6t+ 79 o.37 0.83 o,h5 0.30 9.808x

I Do"u 196I y;93 1.11 2.86 o,39 o.7o 16.953

,' Lg6z g6L 1.10 3.oh 0,36 0.62 12.918

rr Lg63 608 0.86 L,65 O,52 0.94 3.639

Reed Lg63 263 9.16 L7l+,O6 0.05 0.51 57,894+r

, tt large-Lg63 7L 5,77 75.7L O.O8 o'48 L2'581+
i' : ..i
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TABI,E 3-6 CONTINULD

ïear
Number
of fish Mean Var. kp x2

South

ll

tl

ll

tl

tl

tl

il

Indian
rg61

L962

L963

l-96b

large
1961

n L962

n L96j

Jr¡nbo
I96I

n L96Z

n L963

o.76

o,6b

0.6/+

o,5g

0.86

0.86

o,57

0.50

0.1+9

0.59

3.61

3,1+9

5OO.288rs*

2O2,3Jr6tt+

8,826

10.620rÊ

233.b5ll$t

0.915

63z,b99tt+

9'3o5u

b'25L+tç

8.869

9,1+78

r59L

1528

L567

$2

527

8I

2l+6

353

35

],56

3.81n O.2O

2,28 0,28

r,2g o.50

o.g6 0.ó1

h,g6 0. u
L,62 0,53

2,85 0.20

0.19

o,25

o,63

o.g4

0.18

o.g7

0.14

tl

tl

]-65 O.77 L.67

o.73 0.67 1.0O

L6,36 o.o4 O,O2

L5.2O O,2l+ I.12

L7.06 o.2o o.9o

Cormorant

Paínt

L963

L963 L37

From table 3-6, one can see that the N'B'D' is

for whitefieh data in Just over or€-half of the lakes

or lack of fit in the various sets of data nay be due

a suitable model

sampled. This fit

to many factors:
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I) A favourable earnple mey have been drawn even from a highly

infest,ed lake.

Z) An unfavourable sample may heve been drawn from a previously

favourable L¿ke.

3) The grouping of the data in the table may have caused a few

fits to be unfavourable.

The data for Molson l¿ke, for example, does not, fit the N.B.D.

The values of the paramet,ers p and k for this lake are quite compatible

with each other, while the mean and varian(.:e are larger t'han average"

The sane is basically true for $outh fndiari l¿ke.

The data for Dore lake, on the other hand, does fit the N.B.D.,

r,rith the values of the parameters p ancl k being reasonably well spaced.

Thuo, on the whole, ùhe parameters p and k are quite irnportant

in determining goodness of fit of !^Ihiteflsh data.

Even though the data from the lakes sampled fits the N.B.D. in

only about fifty percent of the cs,sesr, and some variable factors enter

into the fittÍng, the N.B.D. will be considered ag a suftable model

for Whitefish cYst data.

GRAPH IC AL SEPRE.SEN TAT ION

The following.is a graphical representation of the nunber of

cysts per fish (observed and expected) for the five lakes which were

previously dealt with ín detail.
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CHAPTER IV

SA}/jPLI] SIZE AND STJNSITIVTTÏ

The calculation of sample size and sensitívlty is made usÍng

Williamson & Brethertonre tTables of the Negative Binomial Probability

Distributlonr.

Oakland (fç¡O) used the assumption thaü k remai¡ed constant,

under both the NuII and Alternative hypotheses. This assunption, as

well as the one statlng that the weight of the fish remaine constant

under both hypothesee, is also used here

The values in the tables are calculated as follows:

p = n ñ -I l-^-^ ^4 --L: -- r, ,1, ii, (none of which are shol.¡n ln the table) corresponding

to ø((10) and ø,((20) , l.-F$5) and 1-P(50) respectively, were calculated

i according to the formula

p= I
;î(ffi)TT

wnere

n: sample size

w = weight/fish

I.R. = infeetation rate in cysts per hundred pounds

cf fieh.

(e.g. Ho:I.R" = 10 cysts/toO Ibe. fish)
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l(IO) corresponds to a 10S leve1 of significancet

o((20) comesponds to a 2olÉ level of significance, 
r¡..;,,,.,¡,

1-F(35) comesPonds to

H':I.R, : )J cysls/fOO lbs. of fish,

I-P(50) corresPonds to

H':I.R. = 50 cysts/fOO lbs. of fisht

ea

o(- tr (r+x-l)l_ ,r,*
i+r xl (r*1.) I okr-x

^"xp = f (t+x-r) r. lt 
-' ç4 x¡ (t-r), orn**

sensitivity: I-P -
êÐ
\_/

:er*f

x,., .\. P.(Kfx-r/L -r
k+xI x¡ (r<-1)' qi

.-.r.:.:...; . :., :

r, (not shown in the table) is the critical cyst level' ,,'::,.,¡,.,:,

p is the probability under the NuI} hypothesis, and ' i ":

D.istheprobabitityundertheAlternatehypothesis.-I

I"R. takes the values O.IOI O,2Or 0.30 under HO and 0'35 
¡,:;,r,,,,,...j.,

and 0.50 under H,

w takes the values L, 2, 3, l+t

k takes the values 0.10, 0.30, O'ó0, 0.90¡ L'zOt I'50, 1'80t

....ó....(A)

. . . . .. . . . (C )

where

2,1+O, 3.00.
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After the P values (i.t. Pr P1r nl) i't*'" been calculated' iL

ls necessary ro refer to bhe appropriate probabilities in williamson

& Brethertonrs rTables of the Negative Binomial Probability Distri-

butionr. Under each value of k, the probabilities which irønediately

bound 0.10 and o.2o are obtained along with the corresponding sensi-

r .1
tivity I r-s(¡¡) "'d I-B(50) )LJ

Certainvaluesj.nthetab].osaremissingbecausetheyare

beyond the tin^:itations of lrlilliamson & Brethertonrs tables, and can-

not be calculat,ed"
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Relationship of Sample Size to'sensitivity
I-B(35), 1-B(5o) as k, w, and I.R. varJr'

][.R. ". 0"1o w tt f,

siäe 4(ro) r-P(35) 1-P(50) "¿(zo) 1-P(35) 1-P(50)

k = 0.10

1 .OO9 .O3O 'O4O '0O9 '030 '01+0

.ooo .005 .008 .ooo 'oo5 'oo8

', 2 .018 .o51 .067 "OI8 '051 '067

.002 .oI2 .021 .002 .oI2 .o2I

'

t 3 .026 .Oó9 .OBiì .026 'oó9 '088

l .*u .o22 .o33 'oo4 'O22 'o33

' 4 .oil .083 .J-oc .o33 '083 '1oo

i .ocr5 '.O3O .oAr 'ü)5 'o3o 'ol+1

i

5 .o¿+o .og7 .I1ó .01¡o 'og7 ' 116

.oo8 ,O7g .Q53 "oo8 'O3g 'o53

6 .046 .108 .Lzg '0/+ó '108 '].29

' .olo .ol+7 .064 ' oro 'ol+7 ' 064
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Sample
Size "((ro) I-P(35) 1-P(50) ¿,(2o) r-p(35) 1-P(50)

10

,051 .Ll6

.oLz .O53

.056 .]'.26

.015 .06r

.0ór .133

.01? .067

.067 .l4I

.021 .O'.ll+

.0?1 .Ll+5

..o23 
.o77

.o7'l ..L53

.026 .085

.081 .158

.o2g .089

.083 .L62

.030 .o92

'141

.O7l+

.149

.OBI

.15S

.o89

. rb)

.09ó

.r72

.I02

. r?g

.10?

.194

.113

.184

.113

.051

.012

.056

.ol-5

.O{:1

.0r?

.067

.0i11

.o71

.o23

.O''17

.026

.081

.o29

.083

.030

. ¡,LÞ

.o53

.r26

.061-

.r33

"067

.141

.O7l+

.r45

.o77

.Lr3

.095

.158

.0gg

.r62'

.092

.I4I

.O7l+

.r4g

.08r

.158

.0gg

.L65

.og6

.L72

.102

.r?g

.10?

.lgL

.113

.184

.}}3

12

L3
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Sample
SÍze ¿(ro) 1-p(35) I-P( 50) d( 20) 1-p(35) r-P(50)

L5

IÔ

17

.088 .].:67

.o33 .q91

.o92 .]-72

.036 .102

.o95 .1?8

.038 .1O?

.o97 .r78

.o39 .10?

.IO0 .r84

.041 .113

.I00 ..18?

.041 .116

.l-o8 .r91

.o47

.11r .r98

"050 .L27

.191

.12_0

,198

.L27

.1gB

.L27

.20()

.L35

.ZOi)

,r3.5

.2r7

.TL6

.2L7.

.r4ö

.227

.L56

.o88

.o33

.og2

.o36

.o95

.038

.o97

.o39

.l /'h

.041

.L00

.0.|+I

" 
I08

,04?

.111

.050

.!67

.09?

.L72

.102

.v8

.I0?

.f?g

.r0?

.194

.113

.Ig7

. Iro

.1gl

.120

.198

.L27

.I9I

.120

.r98

.ru

.rg8

.L27

.206

.r35

.206

.L35

.2J7

.146

.zyl

.11+6

.227

.L56

18

19

20

2L
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Sanple
Size "((ro)

r-Pþ5) r-p( io) ÅQo) r-Pþ5) r-p( æ)

i:.4:_:::t_t_._,.

a2

2l+

.lr3

.051

.IL6

,O53

,rgs

.L27

.206

.L35

.085

.0r4

.w6

.041

.Lg?

.070

.229

.o95

.261+

.L4

.2W

"U+5

.1L6

,o53

.02ß

.001

.Q53

.006

.076

.013

.o97

.017

"II2
.o25

.Lag

.433

"r98

.L27

.206

.L35

.085

.0Ir+

,Ll+6

.oÀ1

.rg3

.o7o

.229

,095

.26b

.L4

.2fr

.Ll+5

,?,47

,L56

.22'l

.L56

.LÌ2

.025'

.L88

.066

.21+O

.IO2

.283

.139

.3L3

.L66

.31+o

"19I

,2A7 .113

.L56 .051

I .02Ê

.00I

.o53

.006

.o76

.0r3

.o9?

.oI?

.LT2

.o25

.L29

.o33

.227

.L56

L = o":"0

.LL2

.025

.188

.06ó

.24Q

.102

.283

.L39

.3L3

.L66

.31+O

.I9I

l

I

,?

4

6
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Sanple
Size o{(ro¡ r-P(35) r-Ir( 50) ,^(2a) r-F(35) }-P( 50)

.w6 .310

.o41 .L63

.164 .332

.o5r .184

.L73 .31+8

.o57 .L99

.1gg .365

.066 .L6

.198 .371+

..o73 .226

.2L3 ..392

.083 "zbl+

.223 .l+Oz

.o9o .255

.229 .l+I2

.og5 .266

.)6lt

.2Lt¡

.383

.235

.l+O2'

.255

.l+!3

"266

.414

,no

.l+l+6

.303

.l+58

. JIO

.4O)

.3ø+

'f.l+6

.041

,164

,05r

.].77

.o57

.188

.06ó

.1g¿

.o"13

.273

.083

.223

.o90

.2?-9

.og5

,310

.r63

.332

.194

.3tß

.rgg

,365

.2L6

.371+

.226

.392

.21+l+

.l+O2

.255

.l+Lz'

.266

.365

.216

.383

.235

.l+Oz

.255

.l+I3

.266

.l+31+

,290

.l+l+6

,303

.l+58

.316

.1165

.324

9

10

11

t2

L3

14
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Sanple
Size c¿(ro) 1-P(35) r-p(50) c(zo) r-P(:r) 1-P(50)

L7

.102

.01+9

.rL3

,o57

.1r8

.060

.L23

,064

.Lg3

.a?2

,L39

.076

.Ll+5

.08r

.1,50

.084

.278

.Lgg

.2go

.zLO

.303

.223

.303

.223

;3.L6

.236

..323
.2)+3

.33L

.25L

.31+7

.267

.33\

.25L

.31+7

.268

.31+7

.268

36'+

.285

.364

.285

.387

.309

.387

.309

.¿ùo

,33t+

.21'þ

.LAz

.252

.113

.258

.L18

.261+

.L23

.2'7'6

.].33

.283

.139

:2þ
.Ll+5

.296

.150

.l+23

.278

,l+31+

.29Ci

.l+J+6

"303

"l4J+6

.303

.l+58

,.JL6

.l+61+

.323

.¿l?I

.33L

.l'ß5

.3b?

.47r

.33L

.485

.31+7

.l$5

.31+7

.l+99

'.],6t+

.h99

.36b

.5L8

.387

.518

,397

.537

.r+10

I8

L9

20

2L

22
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Saniple
Size "{(ro) 1-P(35) r-P( 50) Å(20) If (35) I-P(50)

2l+

.]-57

.o90

.L66

.0gB

.3ti7

.26'l

.361,

.285

. J+10

.33U

.Àr0

.331+

E--qé
.4L4

.059

'31"O

.Ll+2

.i+?3

.¿L)

. l+tj6

.279

.5U
' .32l.

.561u

.368

.303

14'l

. tL)

.Ió6

.l+85

.31+7

.l+99

.36t*

.537

.410

.537

.l+I0

I .056 .165

.oo4 .o35

.105 .27L

.or5 .o92

.It+5 .3b8

.o2'l .149

.186 .406

.044 .I99

.zÌh .l+58

.058 .25O

,2t+5 .l+95

.o?8 "289

.o56

.004

I 11Ã

.r45

.Cz'l

.186

.044

.2L4

. o58

.21+5

.0?8

.1ó5

.o35

.27:l.

"og2

.31+8

.11+9

.L0ó

.rgg

.l+58

.250

.l+95

.2gg

.ã,l+

.058

.340

.)J+2

.l+23

.2L5

.486

.279

.5ZJ+

.32l.

.564

.JOö

l+
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SampIe
Size o((ro¡ }-P(35) 1+( 50) G{Qo) I-P(35) r-P(50)

.27r .526

.og3 .323

.288 .521r

.ogg .356

.L24 .38r

.o5r .263

.]..l+2 .408

.063 .290

.L55 .l+22

.071 .305

.1?6 ..461

.08ó .31+5

.I91 .l+67

.a97 .352

.103 .369

.o55 .287

.597

.À08

.6Lg

.l+i6

.l+67

.352

.l+83

.369

.5].6

.LA5

.531+

.l+25

.552

.Ll+j

' .l+57

2.ne

.27L

.og3

.288

.0gg

.3r7

.LZl+

.3tt0

.ll+2

.356

.L55

.380

.I f o

.397

.1gr

.406

.rgg

.)1o

.323

.551+

.356'

.575

.381

qa?

.408

ÁôÊ

.l+22

'.O41

.4OI

.ô4)

.l+67

.655

.l+83

.597

.l+08

.6Lg

.1n36

.61+3

.l+67

.655

,l+83

.680

.5].6

.531+

.706

.552

.7L3

.562

10

1T

T2

t)

14

:: r . :l '
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Sample
Size cL(10) I-P(35) 1-P( 50) o(20) 1-P(50) 1-P(50)

15

I6

18

I7

.L15

.063

.!29

.074

.!36

.07g

.u3

.084

.r6L

.098

.1.04

.066

.110

.070

lto

"o77

.396

.30t+

.l+O5

.3Ð

.1+25

.3U+

.425

.31+4

.l+h5

.)ö>

.378

.3L5

.389

.326

.l+13

.35}'

.46e

?Éo

.l+92

.41,|r

.l+92

.4I/+

.]+39

.¿+39

.?J5

.115

.232

.Lzg

.uL

.IJO

.254

.u3

.27O

.IOI

.279

.]..69

.2BB

.]!76

.299

.196

.499

.386

.5!6

.t+O5

.531+

.l+25

.531+

.l+25

.552

.l+b5

.)O1

.l+57

.572

.468

.592

.49r

.572

.l+68

.593

.l+92

.593

.l+92

.6!3

.5L5

.6!3

.5]-5

19

20

2L

22



39

Samp1e
Size ,d(10) I-P(3 5 ) 1-p(50) .{(20) r--P(35) I-P( 50)

23

?A

.].,27

.093

.].35

.090

.4L3

.35l-

.l+39

.377

.310

.196

.206

.135

.592

.l+91

.5L5

.l+39

3

.og2 .237

.00? .o59

.11+4 .378

.O25 .11+8

.2W .l+73

.04ó .232

'265 '51+2

.O7t+ .3O3

.301 .601

.094 .3'lr

.l.25 .l+22

.Ot+1 .280

k = O"9O

.302

.og6

.l+61+

.2?3

.562

.325

.63L

.409

.672

.l+62

.5r9

¡Jör

.0Ê2

.00?

.11+4

.o25

.2W

.0À6

.265

.o?l+

.301

.094

.31+l+

.L25

.237

.o59

.378

.149

.l+73

.232

.51+2

.303

.60r

??l

At.1

.4/Z

.302

.096

.464

.223

.562

.325

.63]l-

.409

.672

.l+62

.'lL3

Ãlo

l+

6



40

Sar;rple
Size d(ro) I-P(35) I-P(50) ¿{(20) r-P(35) I-P(50)

B

9

.148

.o59

.!77

.o75

,tgó

.09r

.108

.o53

.f.22

.062

.]..45

,0?8

.!62

.090

ì?ì

.o97

.l+62

.32l-

.505

.366

.531+

.397

.431

.33L

.448

.31+B

. .l+85

.3gl

.505

.408

.526

.431

.56L

.l+3I

.596

.l+67

.628

.505

.525

.l+29

.568

.l+76

.5go

.500

.6L3

"526

,625

.51+O

.3"!8

.lli8

.4r4

1n,7

.l+35

.rgó

.223

.108

.Zl*t

.L22

.27]-

.L45

.292

.L6?

.303

.r?1

.672

.l+62

.703

.505'

.723

.531+

É,4r,

.579

.448

.611

.l+85

.628

.505

.61+6

.526

.7 l*l+

.561+

nA<

.596

.'lB6

.628

.6t+5

.525

. ó80

.568

.698

.590

n]lA

. bI,

.726

.625

11

10

12

t3

14



¿ù

Sample
Size c{(10) 1-F(35) 1-p(50) '((20)

1-P(35) 1-F(50)

.113

.o67

.b53

.376

.!27 .l+77

.o'17 .401

.L36 .5Oo

.08¿l .l+25

'L45 ' 5oo

.091 .l+25

.10? .l+52

.0?0 .390

.IIó ' 
.l+67

.O77 .l+O5

.].2' .481

.084 .419

.L36 .5LL

.Og3 .l+5O

.553

.À8r

.580

.51-1

.580

.5Ii

.þQ'7

.542

.542

.l+83

.325

.ryt

.209

.L27

.22O

.!Jo

.23L

.u5

.255

. .L())

.269

.L'.l6

.2BO

.18?

.291+

lqq

.569.

.Tfi1

.5ga

.500

.5go

.500

.6L3

.526

.625

.540

Ae.q

.553

.660

.580

.'135

.637

.66a

.580

.6ó0

.580

.695

.6a9

.695

.609

.663

.51+7

r-ó

1?

18

I9

20

¿L

22



42

Sample
Size .(ro¡ I-B(35) I-B(50) ú((20) r-P(35) I-p( 50)

2l+

.L01

.0?0

.r10

.o,17

. /+50

.398

.483

.lû)L

.211-

.146

.2?-U

1En

.580

. ó09

.51+2

I .108 .303

.o11 .086

.zLj .l+69

.o5I .208

.269 .576

.068 .257

.106 .40r

.O32 .21+l+

.L36 .l+82

.Ot+1 .323

.!75 -537

.970 .381

k = 1"20

?Êl

| <^

')o>

.304

kl,r7

.l+2'l

.>¿t

a/ /
. Joo

.580

.l+29

.61+0

.l+99

.108

^1 
ì

.2L3

.051

.269

.068

.337

.106

.381

.:-36

.l+31

l?5

.303

.096

.4öY

.208

.576

.257

.6lv'l

.l+01

.707

.l+82

.775

.537

.381

.L36

.>o>

.3ol+

.667

.l+27

.736

.523

.'173

.580

.811

.640

13

4



Lr3

Sample
Size l(ro) I-P(35) I-P( 50) l(20) 1-P(35) 1-P(50)

B

9

.209 .580

.090 .1t29

-.115 .481

.o53 .368

.L}l+ .5L7

.066 .l+05

.160 .551+.

.o83 .U+5

.L7g .5'.13

.O9'l .l+66

.120 ..510

.Oó8 .l+23

.r3g .5?4

.081 ,U+9

,u7 .557

.og8 .473

.695

.55b

.591,

.¿l9O

.693

.531+

.653

.557

.606

.63L

.555

. b)o

.583

.67o

.598

.208

.o90

.21+l+

.115

.¿ lV

.134

.30l+

.160

.3n
1?O

.21-o

.l-20

..233

.r38

.2/,ú

.147

.580

.429

.625

.481'

.655

.5L7

.695

.55b

.?00

.5?3

.6L2

.510

.633

,531+

.653

.557

.695

.551+

n't A

.591+

.7U6

.633

,t /.1

.653

.793

.695

q1 A

.63r

.736

. o)o

.71+7

.670

ì,ìì:ì'

10

1I

T2

L)

l-l+



It+

til:t"" o<(ro) r-p(35) 1-P(50) o(20) 1+(35) I-P(50)

L5 .]o4 .l+99 '6L3 '269 '67b '758

.064 .l+28 .5t+g '168 ' 58I '683

.O?4 'l+57

20 .120 .532

.082 .l+74

2L .I3o .5Lg

090 .l+91

,

: 22 '10C

.0?0

.295 .695

.r9o .606'

.2A2 .63l.

.I3I .555

.2!5 .631

.L67 .583

.254 .670

'L75 '5g8

.268 .683

.L8? ,6L7

.20I

.!l+2

16 .!22 .5n

. O?8 .t+57

I? .13I .555

,085 .l+87

18 .JJ+2 .555

.094 't+87 'L!+2 '555

1g .11O .5yl 'zt+O '656



l+5

tåi::" /(ro) r-P(35) r-p(lo) d,/.'o) r-p(ri) r-p(lo)

23 .110

.0?g

2t+ .I2I

.08?

.2r5

.154

.230

.].67

k = 1.50

1 .L33 .363 .À50 'L33 '363 '450

.01? .I15 '281+ 'Of7 '1I5 '281+

2 .W .51+6 '61+6 '21+3 '5t+6 '61+6

. o5o .267 .381 '059 '267 '381

3 .3?+ '657 '"lt+1 '32h '657 '71+7

.o9r "3g5 .5!g '091 '395 '5L9

t+ .141 .49I '620 'l+01 "72'8 '81I

.0l+6 .319 '/'5I 'I4I '49I '620

5 ; r84 .5.,7 .6'17 '450 '?84 ' B/+4

.O?I .l+II '52g '184 '577 '6'17

6 .228 -63t* '73t+ '228 '631* '731+

.o9B -t+77 .603 '098 'l+77 '603



l+6

Sarnple
Q.i ¿o o((ro) r"-P(35) r+(50) 

^Qo)
l-F(35) r.-P(50)

I

.r25

.05ó

.168

.088

.182

.094

.1"18

.064

.r37

.o77

.L00

.059

tl Q

.o72'

.L27

.0?9

,529

.l+O7

.581+

.466

.62L

.508

.55L

.b57

.580

.l+94

.530

.l+52

.557

.l+8O

.583

.5Q9

.659

Ã(1

.69'l

(ary
a)/ |

q2l.
o()*

.61+2

.665

.583

./'t I

.636

. bþJ

.596

. ó90

.6?-7

"705

.61+L

.268

.r25

.3?J

.1,68

. )l¡/.

.182

.2L5

.118

.zjg

.7.37

.nB

.168

..305

.191

.203

.LU

.677

.529

.720

.58U

.7/,+8

.62].

.659

.r5L

.677

.580

.714

.618

.,131+

.61+2'

. bô)

.583

.776

.658

.904

.69'.1

.830

.731+

.752

. Þo)

.789

.?11

.80?

.73b

.8?c+

.756

.769

.'lo5

'ìl

i

t3

14



l+7

Sarrple
Size 6/00) 1-P(35) r-F( 50) "( 

2-o) 1+(35) I-P( 50)

t5

16

L7

,!U7 , ó09

.094 .537

.11L .567

.o75 .503

.l.zt+ .596

.082 .53b

.L35 .596

.0gr .534

.l_11 .567

.o77 .5L2

.L23 ..586

.08? .527

.I3l+ . ó01+

.w6 .54r

.105

.o75

,7?J)

,661

.228

.14?

.257

.!72

.2?2

.195

.287

.1gg

.226

.r5g

.?J+z

.L73

.25?

.L86

.201

.11+6

.697

.609

.?1L

.636',

.731+

.663

.731+

.663

. ó90

.6n

.705

,64t+

.720

. óó1

.?81

.720

18

19

20

2T

2?



48

Sample
Size d(ro) 1-p(35) r-p(50) a(zo) r-P(35) I-P(50)

2l+

lt?

.095

.Lzg

.095

.2L7

.160

.233

.1?¿+

I .r58 .418

.o2o .146

.281+ ,6L3

.066 .328

.116 .l+59

.Q32 .287

.l|79 .57r

.oel .i.g3

.225 ,658

.O9I .l+gb

.!?)+ ,561+

.o5l+ .l+35

I(:-fé
.514

.225

.7L2

.l*rl*

.600

.l+26

.701

.548

.?51+

.6L7

.6g9

,579

.r58

.020

.28L

.066

.375

.116

.4óo

.L7g

.225

.091

,275

.f,u:

.4I8

. ]À6

.613

.328

.723

.l+59

.790

.57L

.658

..1+91+

.'lL4

.564

.5Y+

.225

.7f.2

,l+51+

.808

,600

.861+

,?0I

.751+

.6L'l

.806

.689

L',

6



l+9

Sample
Size "¡(ro) 

1-P(35) I-P(50) cd(zo) 1-P(35) r.+( 50)

9

"L6l+ ,6]17

.O79 .l+91+

.rL3 .557

.O5I .l+55

.r28 .600

.068 .5O2

.I58 .61+3

.ogg .550

.106 ,57)

.061. "49r

.L37 . "625

.o84 .547

.101 .576

.065 .506

.r1o . .604

.o7o "53:l

.7\2

.61+3

.697

.600

.730

.65r

.'151.

.676

"7n
.662

.752

.691

.720

.665

.7)5

,682

.328

.164

.201

.L1,3

.231+

.L28

.273

.15g

.301

.r81

.22O

"L37

.21+8

.160

,262

.17I

.751+

.6L7

.67L

,557'

.'lO7

.600

,71+2

,61+3

.758

.666

.?08

.625

.''30

.6rL

'.?41

.676

.81+2

,71+2

.777

.697

.810

.'730

.826

.75L

.957

.792

.813

.752

.8)3

.777

.81+3

.?89

L0

L1

L2

13

14



50

til::" ,4(ro) r-p(rr) r.-p(50) 
"4120) 

r-p(r5) r-p(lo)

L5 .L12 .632 .71+g .293 .77L .852

.og? .567 .ó98 .198 .?O1 .8oL

.090 .575

.2n .7n

.L56 .662'

.21+3 .752

.L?o .691

' 
t* .128 .632 .259 .752

I .O89 "575 "183 .691

1g ,110 .6!2 .2r4 .72O

.o?8 ,560 .I5t+ "665

16 .Lo6 .600

.O?L .1l+L

l.? .117 .632

,:. 20 .L22 ..630

"088 .580
:.

.,t-

2L .L3l+ .61+8

.og8 .599

::-,: 22 .109

.080

,23L .735

.16g .682

.21+7 .71+9

.183 .698

.265

.r99



,L

tåT:t"" ø((ro) ry(35) r-p( rc) ¿1zo) r-p(r 5) r-p( lo)

2l+

,r22

.o9r

..r03

.o76

.2L6

.163

.231+

.L7g

l+

.202 .5L5

.04ó .2L2

.LOO "l+l+I

.026 .2b8

.uI ,637

.056 .45r

?103 .53O

.Ojg .381+

.144 "638

,062 ..503

"r99 .7O7

"099 .585

k = 2.1+0

.6]..7

"3Ll+

" 584

.3.9L

.?29

"566

" 
ó90

.565

"755

.6b5

.8r?

.7n

.2O2

.04ó

"360
'.L00

.l+65

.1?1

"2rt+

.103

.311+

.r44

.385

.1gg

.5L5

.2r2

.?r8

.441

.841

"637

.?0r

,530

.782

.,639

,829

"707

,6n

.314

,81"I

.581+

.g8g

"729

.8r8

.690

.861

.755

"900

" 
8r?

6



52

tffi::" ¿f.(ro) r-p(15) r-p( rc) /r?o) r-P(ll) r-P( lo)

"',) 7 .L32 .645 .?84 -2A8 .755 '859

.Oó8 'lt+O .7O5 .!32 '61+5 '?81+

,', I .1?O .7O'l .820 .3OI '803 '884

' .o73 .611 -75O .L?o '7O7' '820
'

9 .L2O .658 '793 '206 '71+6 '8'3

.068 .573 .73O .L2o '658 '797

, fO .153 .'lO5 '81,t+ 'zt+g '781+ '869

¡ og2 .626 .756 .L53 
"lo5 '814

r 11 .lLo .650 .806 ]79 .8oo '898

' .067 .577 .756 .1?8 '725 '854

*, Lz .14¿| .7o5 .830 .22)- .772 '873
:l.: .o92 .638 .78b . .144 '7O5 '830

" 1l q - AA1 ;5 .7g3 .890 ;

" L3 .1r5 .667 .860 ..25

. .o75 .605 ,767 .L73 .73O '852

1.,, 14 .L?J+ '697 '848 '27o 's14 '898

.082 .638 .782 .I85 '756 '862



53

tff::' o((ro) r-p(rl) r-p(¡o) d(zo¡ r-p(rr) rç(ro)

15 .Lo4 "67r .797 '2rB "182 '873

,o?1 .6L6 .757 .L52 '7n '836

.O?I .ól+0

I 18 .I13 .688 '2L' '?84

i .o8r .ó40 , 'L57 '736

,',' 16 .].2ß .7O4
.i

.o9o .652
,:,

r? .1ol "688

.252 ,806

.rgr .756'

"27L .830

.rg8 .?84

.253 .810

.1go .767

"209 "783

. .L57 .740

.?26 .'.197

.173 .757

1g .1O4 "6'I8

.0?6 .631+

20 "118 "697

.og? .655

2L .r3l "7].:6

.og8 .675

22 "r12 .2b7

.085 .L92



54

t#l:" á(ro) 1-p(35) r-p(ro) d3o) r-p(31) r-p(rc)

23 .126 .2Lo

.09? -].63

u+ .Log

,094

k 
= 

3.O0

I .21+5 .5g5 . .?O4 '2t+5 "595 '7Ol+

.o72 .27g .406 .O72 'n9 '406

2 .L37 .5¿+1 .687 'l+28 '791+ '875

.O3B .331+ .t+gg "L37. '51+L '687

3 .229 .7O2 .82Ì .229 '7O2 '82r

.084 .5I8 "683 'O8l+ '518 '683

b .150 .6t+7 .791+ '37L '7g7 '891

.Oó2 .5OZ .686 '15O '61+7 '791+

5 .!oz' .626 "76r .21O '71+8 '81+9

, .o48 .5Og .668 '102 '626 '76L

6 .1)+3 .?06 .835 .267 '809 '901

.O75 -6OL .76L 'Il+3 "106 '8J5

.230

.181



til::" ¿(10) 1-p(35) 1-P(50) {ico) 1-p(35) I-P( 50)

'' 7 
,'lr', 

'.'rl, '.lrl '.:; .i: ',ZTu

55

, 8 .Irl0 .71+5

.083 .663

9 .r09 .7Q2

.06r+ .627

10 .144 .750

L2 .148

.098

13 .L22

.082

1/+ "L36

"og3

.089 .693

LL .111 .2æ

.0?o .L72

.zhO .821+

.IlrO ,?4,

.29O .81+5

,I8r .776

.226 .8r5

,144 "75O

,2\9

.1&g

"255

.L78

.274

"Lg5



56

Sample
Size ¿(ro) l-P(35) I-P( 50) d:Qo) 1-P(35) 1-p( 50)

16

.L20

.085

.r05

.o75

,r20

.og7

.L35

.0gg

.L28

.096

.108

.081

.L25

.09ó

"1r0

,085

,232

.168

.2æ

'I¿i6

.220

.1ó4

.21Ð

.I8I

.220

.169

.21+O

.196

.208

"L62

.230

.182

L7

L8

I9

?ß

2L

22



5?

uil:}" a((ro) r-p(t5) r-p(lo) d(20) r-p(:l) L-P(50)

23 .11?

'o9o

2h .r08

'084

.zLg

.L?5

I.R.=0.10 :g-2

k = O.10

I f .018 .O5I .067 .OL8 .O5I .067

i .002 .012 .O2I .OO2 .OJ:z .O2L

i 2 .o33 .083 .I0O ,O33 .083 .100

.oo5 .o3o .041 .oo5 .o3o .041

3 .046 ..108 .Lzg .046 .IO8 .Lzg .,::..:.:
,,.: t...:.: 

.1... 1.:._'.

.OlO .OI+? .O6t+ "QIO .OhT .064 ''t"i'i'''ti''''

.,,',,',: ;,,, 
: 
:;1., ;',:,

b .056 ;.126 .r¡19 ,056 .L26 .149 
"'::'i'

,ol5 .061 .oÊ1 ,015 ,06r .081

: 5 .067 .14L .L65 .067 ,Il+1 .L65

.021 .071+ .096 .021 .O74 .096

.211)

.Lg3



58

t3itl" ¿d(ro) r-Pßr) r-p(ro) ¿(zo) r-p(rr) r-P(ro)

,L53

,085

.L72

.102

I

.O7'l

.026

.083

.030

.og?

.036

.og7

.039

.L00

.04r

.Il-1"

.050

.il.ó

.053

.L53

.085

.1.62

.o92

.L'12

.102

.r7g

.107

.187

"}Ió

.1gg

.L2'l

.zo6

.L35

.r7g

.10?

.I84

.113

.rg8

.L2?

.206

.L35

.077

.026

.Q83

.03o

"o9z

.036

.og7

.o39

.IOO

.0.|+1

.Ll"I

.050

.116

.053

,]'.62

.og2

.L7g

.I0?

,lB4

.113

.L98

.L27

.206

,r35

.zL1

.Lt+6

.zz7

.L56

.227

.r56

9

.227

,L56

.22'l

.L56

k = 0.30

.188

.0ó6

.r7g

.ro7

.LÛ7

.ILó

.199

.L27

.206

.L35

.2L7

'Il+6

IO

]J.

L2

I .o53

.006

.14ó

.01+1

.053

.006

.1,46

.04r

.r88

.066



59

Sanrple
Size "{ro) r-Þ(35) r-P(¡o) or(zo) I-Pß5) 1,p(50)

3

l+

o

7

I

.o97

.017

.L?g

.o33

.L6l+

.05I

.188

.066

.2L3

.083

.229

.og5

.113

.o57

.r23

.0ó4

.229

.og5

.290

.u5

.332

.184

.365

.2L6

.392

.zlth

.l+12

.266

.2W

.2LO

,283

.L39

,3bo

.19I

.383

"?35

./+13

.266

.t+t+6

.303

,\65

.321+

"31+7

.268

.361+

.285

"Q97

.017

.L29

.o33

"L64

.05r

.188

,a66

.?L3

.083

.229

.og5

.252

.IT3

.26/,+

.L?3

.229

.og5

.290

.Lb5

"332

"184

.365

.2L6

-392

.21+I+

.l+Lz.

.266

.l8b

,2go

.t+t+6

.303

.283

.L39

.31+O

¡I91

.383

.235

.l+13

.266

.l+t+6

.303

.l+65

.321+

,1+85

.31+7

.l+99

.36b

.303

.223

9



æ

Sample
Size ¿a(10) r-P(¡¡) 1-P(50) o,@) 1-P(35) I-P(50)

IO

u

,L39

.o76

.+50

.084

.166

.0gB

.105

.015

.186

.044

.2h,

.078

,288

.099

.Ll+z

.063

.3?.9

.21+3

.31+7

.267

.36/,+

.295

.zTL

"o92

,406

.1gg

.l+95

.289

.551+

.356

"408

.290

,397

.309

.410

.334

ilùo
.334

k - O.ó-0

.3bo

.L42

.l+86

.279

.)Þ4

.369

.l+83

ê69

,283

.L39

,296

.r50

,3L3

.L66

,LO5

.0r5

.186

.o44

.ø+5

.o?8

,288

"0gg

.31+O

.Il+2

.4éIl

.323

.l+85

,3b7'

.l+99

.361+

.ZTL

.og2

.406

"Lgg

,495

,289

.551+

.356

,597

.408

'51Ë

.387

.537

.410

.537

.41-o

.3[+Q

,Lh2

.lg6

.279

.561r

.369

"6Lg

.l+36

t2

1

2

3

.ó19

,l+36

l+

,655

.l+83



6r

Sarnple
Size ,d(ro) r.-pß5) r-P(50) o't(zo) Ì-p(35) r-P(50)

7

I

.L76

.086

.103

.055

.L29

.O'14

.J'l+3

.084

.104

.o66

.LLg

.o77

.L35

.o9o

.r44

.o25

.4ór

.31+5

,369

.287

.l+05

.323

.b25

.3/,&

2ryÊ.

.3L5

,tù3

.3rL

.l+39

.377

.378

.1l}8

,59t+

.l+25

.l+5?

.3?8

.l+92

.Àr4

.5L5

.l+39

.380

.L76

.406

.Lgg

.232

.L?g

.250

"Ll+3

.279

.r6g

.29g

.rg6

.206

.L35

.64r

.461

.655

.t+83

.5L6

.l+O5

.531+

.l+25

.562

.l+57

.592

.l+gL

.5L5

.l+39

.693

,53\

.w

.562

.593

,l+92

.6L3

.5L5

9

TO

1I

L2

"l+6|,+

.24

.378

.1,49

t

k = O.9O

.I+6.+ .I44

.223 .o25



62

Sarnple
Slze c^(ro) 1+(35) r-p(50) d@l I-P(35) r-P(50)

3

.265

.O7l+

.L25

.04?

.L77

.o75

.108

.o53

.LU5

.0?g

.r?I

.og7

.127

.o77

.r45

.0gr

.51+2

.303

.l+22

.260

.505

.366

.l+3L

.33L

.t$5

.387

..526

.113]j

.l+77

,40I

.500

.l+25

.63L

.409

.5L9

.3gL

.596

.467

.525

.l+29

.5go

.5C0

.625

,5bo

.580

.51L

.609

.51+2

.265

.O7l+

.9L+b

.L25

.414

,L77

.223

.LoÉ

.27L

J)+5

.303

.ra

.209

.L27

.23L

.Ll+5

.51+2

.303

'ór+I

.t+22

.703

,5O5

.r6b

.l+3L

.6Lr

.l+85

.61+6

.526

.569

.l+77

.590

.500

.63L

.l+09

.7L3

.5Lg

.765

.596

.61+5

.52'

.6gg

.5go

.726

.625

.660

.580

.685

.609

I+

6

I

9



63

Sample
Size ¿d(ro) 1-Þß5) l-P(50)

'(QO)
r+ ß5) I-P ( 50)

L0 .116

.O7?

.L36

.o93

.L}o

.o77

.1167

.l+05

.5II

,l+5O

.l+83

.l+3L

.469

.208

.40r

.2)+h

.537

.38r

.l}81

.369

.55h

,1.+l+5

.268

.L76

.291+

.rgg

"22h

.L57

.625

.540

.6&

.580

.609

.5b2

It

12

.213

.a5L

.106

.032

.L75

.0?0

.IL5

.o53

.160

.083

k = 1"20+

.565

.3Olr

.523

.366

.640

.l+99

.59b

.490

.653

.557

.2f,3

.051

.337

.10ó

.I+3L

.L75

.214h

.115

.3Ol+

.160

.469

.?j08

.61+7

.401

,775

.537

.625

.4gl

.68'

.551+

.565

.3OI+

.736

.523

.8L1

,640

.7l.6

.591+

.,16L

.653

3

4



6b

Sample
Size Á(to) r.-F(35) r+(50) l(eo) I-pß5) r-F(50)

I

9

.rao

.0ó8

.14?

.088

.L22

.078

.].h,2

,Ogtl

.]..20

.082

.r00

.070

.I2I

.og7

.21+3

.050

.9IO

.l+23

.557

.l+73

.527

.l+57

.555

.l+87

.532

.471'-

'63r
.555

.670

,598

*&I0

.L20

.2L+b

.Ll+1

.295

.1go

.2L5

.Lh.z

.25t+

.L75

.201

.Ll&

.23O

.L67

,61?,

.510

.653

.557

.695

,606

.63L

.555

.67Q

.5gg

.51+6

.267

"7f'6

.63L

.T+7

.6?a

LO

iL

L2

.6116

.381

I .51+6

.267

k * 1.50

.6b6 .2b3

.381 .050



65

Sample
Size lr.o) r-P(35) r-P(50) c(20) r-pß5) r-p(io)

3

l+

.Il+I

.046

.228

.0gg

.168

.088

.1L8

.06l+

.100

.058

.L2?

,O79

.Lr4

.o75

.L35

.o9r

.¿l9l

.3Lg

.631+

.l+?7

.58h

.l+66

.55L

.457

.530

.452

.,593

.509

.567

.503

.596

.531+

.620

.l+5L

.731+

.@3

.697

.597

rOO)

.583

,663

.596

.705

.6hl+

.40r

.r41

.2?ß

.0gg

.32L

.1ó8

.2L5

.]-L8

.27g

.1ó8

.?o3

.L2?

.257

.L72

.2È7

.198

.729

.49r

.63b

.t7i

.7æ

.581+

.659

.55L

.TLh

.órg

,665

.583

.731+

.663

,glr
.620

.73h

.@3

.go4

.697

.907

.73h

.769

.705

.752

,665

6

.7Ir

.636

9



66

tffi::" a((ro) r-p(ri) r+(5o) 
"4izo)

r-p(rl) r-p(æ)

,L?å

.08?

.105

.415

.L29

.o95

*586

.527

.?,1+2

.lT

.20L

.146

.2.33

.L7l+

.705

.64b

I

Lt

L2

3

h

.28tr+

.066

.L79

.065

.r24

.c54

.1r3

.05r

.L58

.0gg

.6]ê

.328

-5?L

.393

.564

.l+35

.557

.I+55

.6h3

.550

k: r¡$o

.T!2

.l+:5t+

.70r

.5/,,8

.6g9

.579

.687

.600

.75L

.676

.281+

.o66

.460

.L7g

.275

.L24

.20r

.I13

.273

.159

.613

,328

.790

.57L

.ä4

.564

.67L

.55?

.71.,2

.6b3

.TLz

.l+51+

,861+

.701

.g06

.689

.77?

.697

.926

.75L



67

t3#å" o{(ro) r-p(ll) r-p(:o) ol?o) r-pß:) r-p(lo)

6 .L3'.1 .625 .?52 -Z2O .?06 '813

.O8l+ ,5t+7 ,6gL ,L37 '625 '752

7 .rro .604 .?35 .262 .?41 .81+3

.o'70 ,537 .682 .1?L .676' .789

I .10ó .600

.0?L .51+L

g ' .L28 .632

.0gg .575

ro "\22 .630

.ogg .590

.227 .?27

.L56 .662

.259 .752

.183 .69I

.23L .735

.L69 .682

u .109 -265

.ogo ,Lgg

L2 .103 '.231+

,076 .L1g

k = 2.1'P

r ,loo .4À1, "581t .3& .ru8 .8Lr

.026 .2t+8 .39I .l0o .I+.41 "581+



68

'3i::" "¡(ro)
r-p9r) r-p ( æ) dþo) r-p(ll) r-P( æ)

2 .IO3 .53O .690 '251+ .7OI .816

.O3g .381+ .565 .103 .53O .690

'.. i .L99 .?o7 .81? .385 .829 .æo

:. .ogg .585 .727 .I99 .7}'.1 .8L?

b .170 .7O7 .820 .301 .803 .88',+

.o73 .ó1r .750 .1?o .70? .82O

5 'L53 .705 .814 .21+9 '781+ '869

.og2 .626 .756 .L53 -7o5 .81¿+

6 .11i4 .705 .830 .22L '?72 '873

.og2 .638 .?8t+ .1Å.4 .705 .830

,,,:, 7 .!2h ..697 '81+8 '27o '814 '898

.:: .o8z .638 .782 .185 .?56 -86?

É .r28 .704

.ogo .652

9 .rL3 .ó88

.252 .806

.r8t .756

.2L5 .781+

.L57 ,736"0gr .6bo



69

tilå:" a{(ro) r-pßr) rç(æ) ã(?o) r-pbl) r-p(ro)

IO .rr8 .69?

.08? .655

IL .Lr2

.o85

L2 .Lo9

.094

t+ .I4O .7h5

.o83 .663

5 .Ll+J+ .75O

.?O8 .783

.L57 .7W

.21+7

.Lg2

.23O

.L81

.4O .82/+

.1r{O .T+5

;226 .8I5

.r44 .750

:': ..- .j

a:: .;a.:,r: -:,: ::;

k e-å-sgg

1.L37.5h1.687.t+28.791+.875
.038 .33tþ 't$g 'L37 '5bL '687

, 2 .L5o .647 .7gl+ .33L '797 '891

.A62 .5O2 .686 '150 '6b7 '791+

''.1

3 .w .706 .835 .267 '809 '9Ol
',' 1

.' .075 .601 "76L .r43 '706 '835

.0gg .683



70

Sarnple
Size ol3o) r.-P(35) r-P(5o) C(zo) r-Pß5) r-P(50)

7

I

.14$

.098

.L36

.og3

.I05

.475

.L35

.099

.108

.o8l

.110

,085

,r08

.094

,2L9

.149

.274

.Lg5

.200

'1t+6

.w

.L8r

.21+O

.Lg6

.23O

,L82

,&g

.175

9

10

1I

L2



7L

I.R. = 9.19 \ta3

tffiåt" o,(ro) r-P(35) r-P(50) d,{¿o) rçßl) r-P(:o)

I

2

.026

.004

.0l}ó

.0r0

.061

.017

.O77

.026

.088

.9,+3

.097

.a39

.069

.o22

.r08

.Ol+7

k * O,_IQ

.0É8

.Q33

.L29

.06J+

.159

.A59

.r78

.1"07

.L9r

.L20

.206

.r35

.026

,0o4

.Ol+6

.0I0

.0óL

,0r7

.a77

.026

.c88

.oh3

.Og?

.039

.069,,

.Q22

.108

.au7

.L33

.o67

.L53

.085

.179

.107

.088

.o33

.L29

.064

.LgI

.L20

.206

.L35

.r58

.o59

,L?g

.L07

.L33

.a67

3

b

6

.L67

.o97

.2L7

.146

.r08 .191

.ob7 .L20

.2L7

.1¿16

?

.L53

.085

.167

.497

.L7g

.107

.L08 .r9I

.o47 .r20



72

Sample
Size o(ro) :-þßl) t-P(50) cn(2CI) r-P(35) 1-P(50)

.liL6

.o53

.116 .206

.o53 .L35

.o76

.013

.L29

.433

.LT3

.o57

.2L3

.083

.102

.01e9

.L23

.064

.L¿+5

.08r

.Lg3

.o70

.2go

.Ll+|

.3.L,ß

.199

.392

.?J'J+

.278

.Lgg

.303

.223

.33L

.25L

.2?7

.L56

k = o.30

..21+O

.LOz

.340

.Lgr

.l+tz

.255

.l+h6

.303

.33L

.25L

"3610

.285

.387

.309

.o76

.013

"L29

.o33

.L73

.O57'

.Æ3

.083

"240

.l-02

'2çlo

.L8

.29O

.Ll+5

.206

.L35

.Lg3

.070

.290

"LU5

.3hß

.Lgg

"392

"21&

.1v23

.?'79

.L,J+6

.303

.l+1L

.33L

.227

.L56

.21+O

.102

.31+O

.L9r

.402

.255

.w6

.303

.l+1L

.33L

.l+99

"36/,+

.5Lg

.387

.,..''-.:: :;: ::::

t
:: : j .:.

3

l+

6



73

Sa.rople
Size "¡(ro) r-Pþ5) I-P(50) ø{(20) r-P95) r.-P( 50)

2

.166

.0gg

.].b5

.Qz'l

.2L5

.o?8

.L?.h

.05L

.L76

.096

.lJ5

.a63

.7h3

.084

,11_0

.o?o

.36b

.285

.3t$

.u9

.l+95

.289

"3gL

.263

.461

.31.5

J86

.30b

.h25

.3bl+

.389

,326

.410

.331+

k = 0.60

.1123

.45

.561+

¡3,68

.b67

.352

.531+

.142,

.468

.389

.5L5

"l+39

.3L3

.Ió6

.].,l+5

.o27

.u$

.078

.3L7

.L2&

.3go

.L76

.2L5

.IL5

.2fr

.7JaJ

.288

.L76

.499

.364

.31+8

.l4g

.l+95

.289

"575

.3gL

.6¡¿

.4óL

.l+99

.386

.53b

,h25

"572

.r+68

.537

.410

"t&3

.L5

.56L

.3ß

"6b3

.l+67

.693

,53t+

.5'12

.468

.6Lj

.5L5

h



T+

Sarnple
Slze ç"i(ro) r+ß5) r-p(50) 

"a(zo)
r.-Fg5) r-p( io)

.L35

.090

.209

.046

.L25

.ab7

.lg6

.091

.L45

.0?8

.II3

.067

.Lì+5

.o9L

.L25

.08¿+

.439

.377

.1+73

.232

.1t22

.280

.534

.397

.l'ß5

"387

.l+53

"376

.500

.l+25

.tß3

'l+19

.553

.491

.609

.51+2

"325

"19I

"?-3L

.Il+5

.2,84

.18?

.l+13

"232

.6LrL

"t+22

"723

.531+

.óLI

.l+85

.663

"51+7

"5go

,500

"63?

.553

.562

.325

.TL1

.5\9

"786

.628

.69g

.590

.735

,637

.685

.609

-2ø6

.L35

k s 0"9o

.562 .209

.325 "046

.5tg ,3h4

.38r .L25

"628

.505

"l+35

"trg6

.59A .27L

.5oo "l-h5

<1 <

.l+39

2

3
ì

7



75

Samptr-e

Size ¿d(ro) r.+95) r-P(50) s;(zo) r.-Þ(35) r-P(50)

.LLO

.o77

.269

.068

.L75

.o?0

.131+

.066

.120

.068

.104

.064

.LI+z

.094

.130

'o9o

.576

.257

.537

.3gr

"5L7

.w5

"510

.w

.l+99

.ì+28

.555

.h87

.51+9

.hgl

k p 1"20-

.667

.t&7

.61+0

"l+99

"63i
Ã?i.

"631,

"555

"6L3

.5lrg

.221+

.L5'7

.269

.068

.l+3L

"L75

.274

.L3l+

"210

cL4V

"269

.168

.2L5

"].l+2

.268

.18?

.576

.257

.?75

.537

"655

.5L7

.6Lz

"510

.67/,+

.581

.63L

.555

.683

.6L3

.609

"51+2

.tÉ3

.l+3L

T .667

.l+27

.8II

.640

.Tv6

.633

.T6

"63L

.759

.683

3

l+

7



76

t!i:å. ;iro) r-p(tr) r-p(ro) c/,Glo) r-pßi) r-p(rc)

8 '12r "23o

'08? 'L67

k = Ànlo.

1 "32b .657 .747 .321+ .657 '74?

.o9r .395 .5Lg .091 "395 'r:lg

2 "288 .63b "?3t+ .228 "631r "731v

"098 .b77 "6a3 .098 "b77 '603

3 .18? .62L .?3t+ '3t+2 "71ß '830

.094 .508 .6tz .l-82 "62L "73t+

t+ .Loo "53A "663 "2?8 .TLI+ '807

.058 .tþ52 .596 .L68 "619 '731+

5 .L47 .609 .720 "2?ß .687 "?81 
it

i.. : :_:

"ogt+ .537 "66L "Lt+I '609 '72O '"'

6 .L35 .596 "287 .734

.o9r .53tt .198 .663

7 "L3h .@l+

.096 .51+I

.257 "'l2O

"i-;ó .66L



77

6 .L29 .233

.A95 .LT+

', k * Ì,8Ð .' , ..,",:ì' 
o* "i?5 .723 .806,,ì,,,ì: 1 .rL6 .l+59 "6@ "375 .723 .8oö 

,.,:,,,,,,...,,
:j::.':': . . .:..':.o32 ,287 .t&6 "116 "I+59 .ó00

2 .Lzh .561þ .689 -2'15 "TLl-r .806

.054 .t35 .579 'T2I¡ "564 .689

3 .r28 .óOO .73A .23b .7o7 '81-o

.oó8 .5O2 .65J. .128 .600 "73O

6 .128 .632

.089 .575

7 .Ð4 .61+8

.ogg .5gg

.259 .752

.r83 .ó91

"?Jr7 .T+9

.L83 "698



78

täi:å" .d(ro) r-Pßl) r-P(æ) cd(zo) r-pßl) r-p(æ)

g .IO3 ,23¿t,

.0'16 .L?9

E= 2"1€ .,' ,, 1,.' ,'

r .L?1 "637 .72g .t+65 "841 "889 "l'"" "'

.a56 .r+iL "566 "1?1 .637 "?2g 
l't'..'."''1:1.¡¡i''

2 .L99 .7O7 "81? -385 .829 .9oO

I .099 .585 "?27 "199 "7A7 "817

', i .120 .658 "793 '2a6 "?l+6 "853

I .oó8 "5?3 .73Ð .Lzo "658 .793

1 b .L44 .7O5 "830 .22]- "772 .873

.o92 .638 .?81þ .L44 .?o5 "830

5 .104 .67L t797 .21-8 "782 .873

.o?I .ó1,6 .',15? "L52 .72? .836

6 "113 "688

.o8r .640

7 .L31 .7L6

"2L5 .781+

"L5? '736

"226 ,797

.ogg "675 .LT3 .757



79

Sanp1e
Slse r((Lo) I-Pþ5) r+(50) AQO) I-P(3i) r+( ¡o)

l¡

1

2

3

l+

6

7

.Log

.084

"229

.084

.Lt+3

.o?5

.109

,oó4

.r48

.098

,L20

.085

.L35

.099

.L25

.096

k '" 1n00

.82L

"&3

.835

.76L

.230

.T8I

.229

.oB4

"267

.LLt3

.290

.L81

"2Ag

.1¡É

.232

"L{¡8

"21'+O

'Ì f]

.208

"L62

.?02

.518

.706

.601

.7A2

.627

.702

.519

.809

.706

.8L',5

.7?6

.82L

.683

.901

.835



80

Sanple
Size .i(ro) r-pß5) r-P( 50) ;alQo) r"-pß5) 1-P(50)

4

.108

.0s4

.o33

"005

"056

.015

"47'l

.o26

,o92

.036

.100

"041

,IL6

.o53

I.R.

,zlg

.L75

=lu

.433

.oo5

.o56

.015

"g?7

"026

.o92

,o36

.100

oOJr'I

.Lt6

"o53

.083

.030

.L26

.061

.CI85

..L72

,r02

"167

.liL6

.206

.L35'

È O"1O Tr

k g _0"10-

.LCIo

.041

.149

.o8L

ìdd
¡Å /()

.10?

.xg8

.L27

"2L7

.11ó

.227

.L56

.o83

"030

.].:26

.CI6L

.\53

.085

.L72

.LOz

,187

"I-LÞ

.206

.L35

,100

.041

.149

.08r

.L?g

.lo7

.rgg

.Ln

"2L7

-Lh6

"227

.L56



8I

Sample
Size ç{(ro) 1-B(35) r+(50) aþo) r-Pß5) 1-P(5o)

I "097

.0r7

.L64

.051

.2Ð

.c83

.113

.o57

.L39

.a?6

.L66

.098

.196

.01+4

.229

.og5

.332

"1,94

.392

.214.1+

.2W

.210

,323

.21+3

.361r

.295

.o97

.oI?

.161+

.05L

"?L3

.083

.212

.113

cJL)

.L66

.i.96

"OÅ+lu

.229

.og5

.332

.tr84

"392

.21ù

J,A I,

"290

"l+6b

.323

.l+99

$61,

.283

.L39

.383

"235

.Iþt+6

.303

o LYó)

.347

.518

.387

.537

'4I0

./,ß6

.279

k å,9#q

"ar,',j

.L39

"383

.235

.446

.303

2 t.r1. Jtr t

.2æ

]4

.293

"].39

"387

$49

.lü10

.331+

"40ó

.].gg

.406

.].gg

k * 0"@,

.486

.279



g¿

3#3t" c{.(ro) r-p(:¡) r-p(io) c<(zo) r-Þß¡) r-p(æ)

2 "2g8 .55b .6]:9 "28$ ,55h .6L9

.099 $56 .l+36 .og9 ,.356 "1,36

3 .L76 "l+6L "53t+ .380 .6t+L '693 .',..

.086 .31+5 .t+25 ,L76 "461 .53b ,'.
j:i'.,:,

I+ .Lzg .t+o5 "4gz .232 .5L6 '593

.074 "323 .l+11+ 'L29 'À05 "492

5 .10/+ "378

"066 .3L5

6 .!35 .t+39

.og0 .377

"2?9 "562

"L69 "l+57

,2ü6 ,5L5

.L35 "l+39

t< 
=-9-119,

1 .265 "51& "53L "Zë,5 "5b2 "63L

.O7l+ "3Oi "UAg 'O?4 "3O3 "409

2 "L77 "5O5 "596 .414 -7O3 "765

"o75 .366 "t+67 "!?7 "5O5 .596

3 .L45 .l+85 .5W "27J' "6tI '698

.O78 "387 .500 .Lt+5 "hß5 '59O



83

t3iå1" ;{ro) r-p(:i) r-Þ(¡o) ¿{zo) r-p(ø) r-p(io)

.580

.511

"221+

.L57

6

,L27

.o77

.il-6

.o77

.1r0

.077

.!+77

.40r

"h67

.l+O5

.l'ß3

"h37-

"?o9

"L27

"2(,8

.L76

.569

"u77

oO42

"5tr}

"609

.5112

"61+7

.l+01

"625

.J+6I

.6L?.

.5L0

"695

"606

.670

.598

.6@

.5go

I

2

3

l+

.toó

.o32

.115

.o53

"L20

.068

"]..22

.078

"L20

.a82

.40I

.?J+l+

"481

.368

.510

"1123

.527

"!+57

"532

.l+7h

k.= 1.20

.523

.366

"59!+

.l+9O

.631

.)))

"337

"106

"2/'+l+

"TI5

"zLO

"1?,0

,295

.rg0

"251+

.L75

.736

.5?3

.7L6

¿591+

.ru6

.63L



64

u3it1" o((ro) 1-Pß5) r-+(5t) øi(20) r-,e(¡i) r-p(ro)

6 .12L ,?3Q

.o8? .L6?

k * Iq5g_

r "11ù .49r .52O "40I "728 .8}}

.oJ+6 .3I9 -t+5L .Ll+I "l+gL '620

2 .168 .58b .697 .32Ï "72O "80tre

.088 .t+66 "59? "1ó8 '58t+ .697

3 ,1oo "53O .663 "2'18 "TL| .8O?

.058 .l+52 "596 "l-68 "óL8 '73h

t+ .11¿' "567

.o75 "5Q3

5 .L23 .586

"087 .52?

6 "L29 "233

.a95 "1'/4

"2:;7 "?LL

.L72 "636

.u2 .705

.L',13 "64I$



85

u!Hå" 
o1(ro) :.-p(rl) r-p(rc) oi(zo) r-pßi) r-p(lo)

E_s 1"_80.

L "]:7g "5TL .?01 "to6o "790 -864

, .065 .393 .5t'ß "L79 .57L .7or

li., 2 "1L3 ;55? .68? .2oL "677- .77?

.o5r .l+55 "600 "113 .557 "587

3 "r37 .62, "?52 "'Ðí> .7og "8tr3

.084 "5h7 "6gL .131 "625 .',152

¡ h .106 "600
.22',7 .727

"L|,6' "662

"23r "735

,L69 .682.0gg "590

6 .103 ,23!+

"0?6 "1?9

k I ?uÅ'o

1 .I03 .53O .690 "25t+ "TOL "8I8

.o39 ,38h, .565 .103 "53O .690

"071 "5/,+L

5 "L22 .630



86

tffåå" oliro) r-s(¡r) r-Þ(io) .,,'.(e,c) rçßi) r-p(lo)

2 -L?o "707 '820 '30L "803 '88¿Þ

.073 .ó11 .75O .uo '7O7 's2o

3 .]'l+t| .7O5 "830 '22T '7?2 '873

.OgZ .638 '78h '}h¿e '7O5 '830

t+ "L28 .?0J+

.090 "652

5 .118 .697

.08? "555

.?52 .806

.191 .756

.208 .783

"L57 .71Ð

"21¡Q .821+

.11+0 e745

6 .109 .?3O

'084 '18L

. E*?"ffi .,,.
'':-j'

L "150 ,5h? ,Wb .33L '797 '891 
:;:r::'::

.062 .5O2 .666 .L5O '6tv7 '79h ìt.'.tt'

2 "1&0 "71,,5

.083 .663

3 .tr48 "2\9

.098 'LJ+8



87

t3iå1" ¡ro) r-pßr) r-p(io) c,i(eo) r-pßr) r-p(ro)

I+ .105 .2OO

.a75 .lJ+6

5 '1Og .21+$

"o8r .1Ê6

6 .Lo8 .?J9

.084 .L75

I.R.=0.20 w-l

k * 0"10

1 .018 .051 "a67 .01-3 .051 "06?

"@2 .ol2 .021 "OA2 .012 .02r

2 .o33 ..083 .1,00 .o33 "083 "L00

,OO5 .O3O .Ol+L .Cß5 .O30 'O4J'

3 .0l+6 .108 .L29 .046 .lo8 .L29

"cIo "obT .oóte ,oI0 .ol+7 .064

':':' h "uoTt, .:: :H "It, :r: :::i



88

Sanple
Size ,¡(ro) l-P(3r) r-p(io) ¿(zo) r-p(t:) r-p(lo)

'6

L2

.o67

.ozL

.077

.026

.083

.030

.o92

.o36

.097

.439

.100

.041

.ILL

.050

.11ó

.O53

.11ù

,o7h

.I53

.085

.L62

.o92

.r72

.102

,L78

.10?

,I87

.116

.198

.L2'.1

.206

.L35

.L65

,O96

.ug

.L0?

.I84

.LL3

.1gg

.L27

,206

.L35

.2J7

.Ll+6

.227

el)O

.227

.L56

.o67

.021

.o77

.026

"083

.030

.o92

,O36

.o97

.o39

.L00

.041,

.TI].

.o50

,116

.453

.11+1

.O7l+

.L53

.085

.L62

.o92

.].72

.LO2

.179

.r07

.I87

.Lr6

.198

.w7

.206

"r35

,L65

.og6

.r78

.107

"rg4

.113

.l_98

.L?7

.206

,L35

"2L7

"Lb6

.227

.L56

.227

.r56

?

9

10

u



89

Sample
Size "{(ro) r.-Pþ5) r-P(io) d,Qo) t-P(35) L-P(50)

I

2

.o53

.006

.O9'l

'017

.L29

.o33

.1.ó4

.051

.1"88

.066

.Ã3

.083

.229

.o95

.II3

.057

.11+6

.Ol+1

.29

.o95

.29O

.L\5

.332

,r84

.)o2

..?J6

.392

,241+

.l+J"z

.266

.2þ

.2L0

E' o.to

.L88

.066

.ß3

.L39

.3hD

.191

.393

.?35

.h].3

.266

.l+l+6

.303

.40)

.324

.31+7

,268

.o53

.@6

.O97

.oLT

.L29

.o33

,16[

.051

"188

.0óó

.2L3

.083

.229

.095

.252

.lr3

.Lt+6

.04I

.229

.og5

.29O

.u5

.))4

,184

c)a)

.?J6

.392

.àbl+

,l&2

.266

.l+3b

.290

,L88

.o66

.Æ3

.139

.31+O

.191

.383

.235

"¿ú3

"266

.l+l+6

.303

.l+65

.32b

.À,95

.31+7

3

I+

6

7

I



90

Samp1e
Size ,(r.o) r-Pþ5) r-F(50) ÅQo) r-Pþ5) r-P(50)

.L23

,064

.139

.o76

.r50

.084

,L66

.096

å6Ll

.?ß5

.387

.309

.¿ùo

.334

.r+10

.33h

k o 0..60.

.31+0

.1J+2,

.486

.279

.561+

.369

.619

.l*36

.26b

.L23

.283

-L39

.296

.r50

.3L3

.166

.r05

.015

.186

.044

.2-h5

.o7g

.2S8

.0gg

-I+116

.303

.b6l+

.323

.l+85

.31+7

.h99

.36/,+

.499

.36b

.5Lg

.387

.537

.4ro

.537

.lù0

.303

.223

10 .323

.w

.31+7

.267

1T

.361+

.285

L2

2

.105

.0r5

.186

.04l}

,21+5

.o?8

.288

.ogg

.zTL

,O92

.406

.Lgg

.\95

.289

.558

ô56

.zTL

.o92

.406

.L99

.3t&

.Lhz

.t$6

.279

.561+

3æ

.619

.l+36

,l+95

,289
3

l+
.551+

$56



9I

t3î:1" ,4110) r-pßr) r-p(io) o1çzo) r-pßl) r-p(rc)

5 ,LI& '¿+06 '4É3 '31+O '5g7 '655

,063 .29O .369 'rA2 '408 ',l+83

6 .L76 .4ó1" .53t+ '380 '641 '693

.086 .31+5 .t&5 .L76 '461 '534

't .LO3 $69 .t+57 "406 '655 'W
.o55 .287 .378 'Lgg '483 '562

8 .L29 .\O5 .t+92 ,232 '5L6 '593

.0?4 .323 '4I/+ 'L29 '\05 'l+92

g .W .\25 . 5L5 '250 "53h '6L3

.084 .3t+t+ .t+39 'Ll+3 '\25 '5L5

10 .I0lr .378

.066 ,3L5

u .LL9 .4lJ

.o77 .35L

lZ ,Ljj ,l+jg

.ogo .377

.279 .562

.169 .l+57

.299 .592

.tg6 .49L

.î¿06 .5L5

.r35 .\3g



92

ur|ll" .d(ro) r7ßl) r-F(¡o) d.,(zo) r-pGl) r-p(lo)

I

2

3

.I/¡l¡ .378

.A25 .lr+8

.265 .51+2

.o74 .3O3

.L25 .h22

.aL? .280

.r77 .5O5

.o75 ô66

.109 .43r

.o53 ..33L

.r45 .I$5

.078 .387

.LÊ .526

.og7 .43L

,L27 .h77

.o77 .40I

.141+ .3'18

.a25 .r48

,265 ' 
.51+2

.0?r+ .3Qj

.31+l+ d.6rù

.L25 .b22

,J+1"4 .703

.L?7 '5o5

.2Ð .56b

.r0g ,43r

.Z'IL .6I[

.IIçJ .485

.3o3 .61+6

.1?L .526

.209 .569

.L27 .l+77

k -.O.90

.l+61+

.223

.63L

.rO9

.519

.381

.596

.t+67

.525

.1.&9

.590

.500

.625

.lhO

.580

.511

.b64

.223

.63L

.¿109

.7L3

.51_g

.765

-596

.61+5

. .525

,69g

.5W

.726

.625

.660

,580

ì4

6

7

I



y)

tSil:" o((ro¡ r-p9r) r-p(ro) o4zo) r-pßr) rç(lo)

g .145 .5oo .609 .23L .59O -685

.091 .t+25 .5t+2 .Lt$5 .5OO .609

. ro .116 ,l+67

., .'o?? 'Ào5

Ll .L36 .5rr
I ' .O93 .l+5O

.268 .625

.L76 .51+o

.291+ .6&

.199 .580

, !2 .LLo "lß3 .24 .609

.0?7 .l+3L .L57 .51+2

E i' }.Po

I .T3 ,t+6g .565 .2L3 .t+69 .565

.O5L .208 .3Ot+ .O5L '208 ,304

i

2 .106 .401 .523 ,337 .6tfl .736

.o32 .21+h ,;,66 .to6 .4or .523

3 .L75 ,537 .6lto .431 .775 .8rL

.O?O .38L ,t+99 "L75 ¿3? .640

b .115 .48I "5gl+ .21+b .625 ,'l]:6

.O53 .3æ .490 "L[5 ''j]81 '59i.+



th

uåi:ll" .¿(ro) r-pßr) r-p(lo) ol?o) r-pßl) rç(:o)

5 .L@ .55b '653 '3ot+ '685 '76L

.083 ,U+5 '557 '160 '55L '6'3

6 .Lzo .510 ,63L .210 .6L2 'TL6 ,,,,,i-, ,l

r 
',¡,1,,t';'.-..,''.,t.

7 "Lbl .557 '6?0 '?Al+ '653 "71+7

.o88 .t+73 '598 'W '557 '670

.

I g .L?2 .527 '295 '695

, .0?g .b57 .190 .606

9 .1J12 .555

.09t) ,lß?

to .120 .532

"O82 .b?l+

11 .100 '20r

.O?0 'Ll+z

L2 .12I .23O

.L67

.2L5 .63L

JJQ. .555

.25b .6?0

.L75 .598

.087



95

Sarnple
Size ø((rc) 1+þ5) r-p( 50) d(zo) r-p95) r+(50)

t

2

.2h3

.050

.1Iù

.046

.*8

.098

.168

"088

.ITê

.064

.I00

.058

.L27

.O?9

.TT'+

.o75

,51+6

.267

.491

.3L9

.634

"l+77

.581+

"l+66

.55L

.457

.530

.452

,593

"509

.567

.5O3

k = L,qo

.61+6

.38L

.6?n

.45L

.731+

,6o3

.697

,597

"665

.5t3

.663

.596

,705

.61&

.21+3

.o5o

.401

.11+1

.2?ß

.098

.32L

.L68

"2L5

.LL8

.278

.168

.243

.L27

.25'l

"L'12

.5/,+6

.267

.729

.49r

.63b

.477

.720

.584

.658

.551

.TLb

.618

,665

.583

.7lr

.636

.61+6

.38I

.8II

.620

.?3t+

.603

.80¿+

.697

i75?-

.665

.907

.731+

.769

,705

3

h

6

7

I



96

til*" ,((ro) r-pþr) r-p(50) "*(eo) rç(rr) r-p( ru)

9 .L3, .596

.ogr .r3b

ro .L23 .586

.087 ,527

.2Ë¡1 .',131+

.198 .663

.u:2 .705

.L73 .6/,+l+

.20ru .ro5

.O75 ' '1¿s6

12 ¿L29

.o95

g=Jé9,

1 "?ßl+ .6L3 -7]:2 .28t+ '6L3 '7]-2

.066 ,3ß ,b5t+ .066 .3æ '45b

2 .L79 .ïTL "?01 -l+60 -79O '864

.06:" "3g3 .51ß .L79 .5TJ' '?01

3 ,L4 .56b ,689 .275 .714 '806

.O5t+ .t+35 .579 'LZt+ '56h '689

h .LL3 .557 .æ7 .2or .6TL .777

.o5l .t+55 "óOO .1r3 .557 .687

.233

,LT+



l#r|i.i¡!'i:l::¡.'i,'¡:.ji.i:.:.:.+i.iii':ii'...¡:¡;i..;i:...i,..:..'i..."..l.'.....i..'.'.!:'".i;ì:.i:.f;i;+;:',:';''.¡l;i.'';'i"+Í:i'

t3Ï::" ¿(ro) 1-Pb5) r.-P(50) d(20) 1-Pþ5) 1-P(50)

, ,];56 .6t+3 ,75L ,273 '7/c;2 ,,826

.089 .55O .676 .I58 .6113 '75]-

' 6 ,L37 .625 .752 .22O '?08 '8r3
:,

.084 .rtil .69r .L37 .625 ..752

'l "IIO .&l+ .735 ..262 .?¿ù '843

.o?o ,597 .682 .L?r .676 '789

: É .106 .ó@ ,227 .727

I .0?1 .51+I ,,L56 '662

I g .r28 .632 .259 .752

.089 .57:- .I83 .69I

,, Io .L22 ..630 .23L '735.

'' .088 ,58O .1ó9 '@2

u "Lo9 .265

.ogo .lgg

., L2 .Io3 .23b

.L7g.o76

ïl



98

'il:1" lro) r-p(r) r-p( lo) ol?o) r-p(rl) r-p( lo)

k a'2'-@

r .1oo .441 .584 '360 '?I8 '8rI

.026 .21+8 'lgL '1oo '41+1 '584 :::" ': '

,:...,,,.,,.,.... . ..,'

z .ro3 .53o .690 .251+ '?o1 '818 ,,1,r 
,,,,,;,,,,

.o3g ;îJ84 .565 'IO3 '53O '690

g "199 .7O7 .81? '385 '829 '9oo

.099 .585 "727 '199 '7O7 '81?

Ir .I?O '707 '820 .'3Ol '803 '88/+

.073 .611 .75O 'r?o '7O7 '82O

5 .153 ' "'lO5 '81À '249 '78t+ '869

'o9z "626 '756 'L53 '7o5 ' *rL 
¡,.,,,,,.,..,;,.¡,
.:: t..'_..'....

6 .t4I .'lo5 .830 '22J. '77?. '873 
.',,,:.,'.,;.. 

'

. .092 .638 '?8.|+ '11+4 '7O5 '830 - :' '"'''''''

7 .!2h "697 "848 '2'..,0 '8r4 '898

.082 "638 .782 '185 '756 '862 :: :l
.¡.i,li.t,,'.,'

8 "L28 .?O'+ '252 "S0ó

.o9o .652 "181 '756



99

tff:}" ¿(ro) r-p(r5) r1(lo) ,((zo) r-P(rl) r-P(50)

g , ,113 .6ÉÉ

.081 .640

10 .f18 .697

.og? .655

'21r711 .112

.og5 .'.92

12 " 
1o9 'no
.og' .191

k =.?.oQ

r "!37 '54:. .687 -l+28 '791+ '875

"o38 .33b 'l+99 '137 ' 5i+1 '687

2 .150 .61+7 .'l9l+ '33:- '79'l ' 891

.062 ,5oz .686 "150 '61+7 '791+

3 .w .706 .835 '26'l '809 '9ol

.o75 "60r ,76r '!l+3 "106 '835

l+ .140 .7b5 .21+O . .82)+

.140 .71+5

.2r5 .784

.!57 .736

.208 .783

.r57 ..?40

.og3 .663



Sample
Size /(10) r.-P(35) 1-p(50) o(20) 1-P(35) r-P(50)

.144

.0gg

.148

.ogg

.L36

.093

.105

.o75

.L35

.ogg

.108

.081

.110

.08ã

.108

.094

,750

.683

.226

.I/r4

.2r9

.148

,271+

.rg5

. ¿\Jl)

.r4()

.2/,+O

.I81

.240

.186

.23O

.182

,2L9

.L75

.915

.750

I

9

10

11

L2



r01

I.R. = O.20 w = ?

Samp1e
Size ø((1o), 1-P(35) 1+( 50)

^(20)
r-P(35) 1+(50)

I .o37 ,083

.oo5 .o3o

.056 .L26

"oI5 
' 

.061-

.077 .L53

"026 .OB5

.o9?. "]-72'

.036 .Loz

.1oo .L8?

.041 .116

.11"6 .206

.o53 .L35

.og? "229

.Ol7 .Ogj

k = 0.I0

¿1O0

.o41

.149

.o8I

.1?g

.10?

.198 .

.12'l

.2r7

.146

.227

.:.:56

k = 0.30

"293

")39

.o33

.005

.o56

.0r5

.o77

.026

"c92

.o36

.100

.041

. IIÔ

.o53

"ag1

.01?

.083

.030

.].'26

.oó1

"L53

.095

.n2

.]02

.18?

.116

.206

"L35

.100

.o41

.149

.081

.1?g

.10?

.rgg

,r27

.2J7

.lJ+6

.227

.!56

.283

.r39

i

4

.229

.og5

I



102

Sample
Slze J(10) 1-P(35) r-F(50) JQO) r-F(35) 1-P(50)

3

l+

.164

.05r

.2L3

.083

.ï13

,05,1

.r7g

.o76

"Lóó

.0gg

.332

.194

.)92

.2U+

"29O

.210

.323

"2t+3

,36b

.295

,383

.235

,l+l+6

.303

.jl+7

.268

.387

?ncj

.410

.331+

k = o.60

.l+86

.n9

.619

.l+36

.5)b

,l+25

.164

.051

.2!3

.083

.252

.113

.?83

.l3g

.3L3

J66

.732

.194

.392

.?)i+

.1+31+

,29O

.t+6t+

,323

"l+99

.364

.383

.235

.U+6

. )U)

,l+85

.3L7

.518

E,\N

./+10
6

2

3

.186

.044

.288

"ogg

"u6
.08ó

.406

,rgg

.551+

"356

.l+61

.31+5

.186

.044

.288

.0gg

.380

.v6

.406

.lgg

"551+

"t>o

.64r

.l+61

. i+8ó

.n9

. OIY

.t+36

.oY)

.53/,+



103

tili:" ¿{ro) r-P(lr)
:.

r-p( lo) JQo) r-p(lr) r-p( io)

::: 
4 .!29 'l+O5 'l+g2 '232 '51,6 '593

.O?4 .723 .414 'LZg 'À05 'l+92

,',,, q .IO4 .378:..t ¿
.z7g .562

.oóó .3]:5 '169 'l+57

.206 .5L5

.L35 .l+39

6 "135 "l+39

"ogo .377

k = 0.90

1 .26, "51+2 '53L '265 '5t+2 '63i.

.O.¡4 '3O3 '1*09 'O?l+ '3O3 '409

2 "yl\ .505 '596 'À14 '703 '765

.vl5 .366 'l+67 "L77 '5O5 '596

3 |}l+5 .l+85 '5go '27L '6II '698

.O?8 '387 ' 5OO '11+5 'l+85 '59A

4 |127 'l+77 ' 580 '2o9 '569 ' 660

"O77 '4OI ' 5I1 '!n 't+77 ' 580

5 "L16 .l+67 .268 .625

.L76 .540.o77 .bo5



10J+

SampIe
Size ,{(ro) I-P(35) l-P(50) o(zo) I-P(35) 1-P(50)

.I10

.077

.106 .r+01

.O)2 .2)+h

.rL5 '481

.o53 .368

"120 "510

.Oó8 "l+23

.122 .5n

.0?8 .h57

.120 .532

.og2 .b74

"I2I

"097

.2?,1+

.r57

.483

.l+7L

.337

.106

k = 1.20

.523

.366

.591+

.490

.63r

.555

.244

't'ì Ã

" 
2ro

.12p

,295

.r90

.251+

.L'15

.230

.].,67

,609

.51+2

.6117

,40f

.625

.48r

.6L2.

" 510

.695

.606

.6''!o

.598

.736

,523

n1 A

.591+

.7]..6

.63r
3

l+



105

Sample
Size l(ro) r.+(35) I-P( 50) Á(zo1 1-Þ(35) r-p( 50)

ll

:.:ì ;.:

4

.11+1 .49I

.046 .319

.róg "584

.088 .b66

.100 .530

.O58 "l+52

.L14 .567

.o75 .503

.L23 .586

.08? . ,527

.Lzg

.og5

k : I'19
.620

.l+5I

.697

.597

.663

.596

.40r

.14r

.3?).

.1ó8

.n8.

.L68

..257

,liz

.21+2

.L73

.233

.1?¡+

.'128

.49r

.720

.584

.?14

.6rg

.7I1

.636

.705

.61+l+

.8I1

.620

.801+

.697

.80?

.731+

6

1

2

.1?9

"065

.Lr3

.051

.57L

"393

.557

.l+55

k = I.80

.?01

.5i.+8

,687

"600

.790

.5"1L

.6?1

.557

. /¡60

.ylg

.20I

.IL3

.8ér¿+

.?0I

n1'l

.697



106

tilll' ,((ro¡ r-p(rl) r-p(to) ¿(20) r-p(rl) r-p(lo)

3 .r37 ,625 .752 '22O '70Ê '8r3

.o84 ,5b7 .691 .131 .625 '752

b .106 .600

.o?1 .54r

5 .]..22 "630

.227 .727

J56 .662

"231 .735

.169 .682.ogg .580

6 "l'03 '231+

.076 .L79

k ,i, 2.40

1 "IO3 .53O "690 .254 '?01 '8r8

.o3g .38b .565 '103 '53O '690

2 .r?o "707 .820 '301 'ga3 '884

"o73 "61'1 "75O 'r?o '7O7 '820

3 .1[4 .7O' .83O '22J '772 '873

"o92 ,638 "'l}b '141+ '7o5 '830

t+ "I28 '?O4 "252 .806

.L8L .756.o9o "652



10?

Sanple
Size a(ro) 1-P(35) I-P(50) o(zo) 1-F(35) r-P(50)

6

.r18

.08?

.Log

.og4

.69'l

.65'

.2O8.

.L57

.230

.L81

"783

.?!0

.Bg1

"794

I .15O .61+7

"062 .502

.r4o .7b5

.083 ;663

"148

"ogg

.r05

.o75

.ro8

.o8L

.r08

"og4

k = 3.O0

.791+

,686

.33l- .797

.I5O .61+7

.240 .821+

,Ir+O .71+5

.2L9

.r4g

"200

.rh6

.il+O

¡186

.z]g

.L75

2

l+

6



108

I.R. EO.2O v=3

Sanple
Size ¿((r.o) r-P(35) 1-P( 50) ø(20) 1-p(35) 1-P( 50)

I .046 .108

.OIO .Ol+7

.o77 .L53

"026 .O85

.o97 .r78

"o39 .10?

"1L6 "206

"O53 .I95

.l..29 "29O

"O33 .LL5

.2l';3 "392

'083 '21+4

k = o.1O

.L29

.064

.l-?8

.IO?

.206

.\35

"227

.r56

k.= o.39

.3LO

.I9I

.l+l+6

"703

.ob6

.010

.o77

.026

.w7
'.o79

.116

.o53

.108

.olil

"153

.095

,r?8

.l-0?

.206

.L35

.!29

.0ó4

.r?g

.107.

.206

;135

"227

"r)ô

+

¿r

I .L29

.o33

.?L3

.o83

.290

.145

.392

.ZJ+h

.31+O

.1gr

.41+6

.303



109

Samp1e
SLze o(ro) 1-F(35) 1-p(50) ¿(zo) 1 1+(35) I-P( 50)

.l+99

.361+

J+

.Lt)

.0ó4

.L66

.098

.)03

.2?3

.361+

.295

.?61+

.L?3

.3].3

.L66

.l+J+6

.303

.t+99

.361n

Ã?¡,

.l}10

.?J+5

.o?g

.L76

.086

.w

.081ù

.l+95

.2gg

.461,

"3t+,

.425

.3U+

.l+39

.377

.36h

.295

.l+10

.334

k = 0.60

.561+

.368

.53b

.l+25

. .5]-5

'l+39

.2b,

.0?8

.380

.f7.6

.250

"w3

.206

.r35

.31+l+

"L25

.l+95

.289

.64I

.4ó1

.531+

.l+25

.5:.:5

.l+39

.64r

.l+22

E A,.

.369

.693

.531+

.613

.5r5

.f35

.090

b

.L2,

"047

l .l+22

.280

k = 0.90

"5L9

.38r

"1 
?

.519



1r0

tåî::" ø((1o) r-p(35) r--P(5o) "t(20) r-p(rl) r-p(lo)

z .1r+5 .485 . 590 .27L ' 
61I ' 69S

.ff/8 .387 .5OO 'Ll+5 '485 '59O

3 .I4 5 .5æ .609 .23L '5go '685

.091 .b25 '5t+2 ' I45 ' 5OO ' 
609

4 "110 "b83

.O77 .l+3I

-.,.'

Z .WZ .555¿

:: ; 
'o94 tl+g'l_' 

, -

b .L2r

.og7

lc = I.Z0

r .L75 .537 .6ho .49L '775 '811

.o?o .38r .+gg "L7.5 '537 '640

2 .Lzo .51O .63L .210 '6f:2 '7L6

. 
"068 .b23 .555 .L2o .51O '63L

"221+ .609

.I57 .51+2

.2r5 .63L

JJ+Z .555

"?30

.L67



111

tåTll" d(ro) 1-pß5) 1+(50) a(zo) r-p(35) 1-P(50)

kj. 1.50

I .228 .63b .731+ .228 .631+ .731+

.o98 .l+77 .6o3 '098 .l+77 ¿603

z .IoO .j3:o .663 .278 .7]..4 .807

.o5g .h52 .596 .168 .618 .734

3 .L35 ,596

"091 .531+

i ¡ ,L29
j

' "o95

t;, 3 "];28 "632

.089 .575

k * 1o8O

1 .Lz:h . "561+ .689 .275 .7!l+ .806 
:..,1",:¡,.,

' .o5lo .t+35 .57g .Lzh .56t+ .689 ,,, .,.
:.:: : ::_...i,.

. r .':.': .:.1: -'. aa

2 .].-37 .625 .752 .23O .?O8 .8L3

'084 .51+7 .69I "L37 .625 .752

,287 .734

.1gg .663

,?33

.L7l+

.25g .?52

.193 .69r



ri.2

t!i:à" ø(r0) r-p(35) 1-P(50) a(ao) 1-P(35) r-P(¡o)

h' .lO3 .231+

10?6 .r?9

. k-2,40

, t .r99 .7O7 .817 .385 .829 .9oo

2 .LÀ4 .7O5 .83O .2?J .772 .873

.og2 .638 .?84 .144 .7O5 .830

" 
3 .113 .688 .2L5 .?84

t. ^I "O8r .64O "L57 "736

' h .Lo9 .23cl

'084 "181-

'

k - 3.00

]. .143 "706 "835 .267 .809 .901

oulS .6otr .76L .143 .706 .835

2 .1Àg

. .098

.aLg

.r48



113

tËi;:" /(ro) r-p(r) r-p(50) al,(20) r-P(35) 1-P(50)

l+

.L35

.o9g

.108

.084

"o16

.015

.o92

.o36

"IL6
.o53

.164

.051

.Ll3

.o57

.L26

.o6r

.L72

.lo2

.2o6

"L35

"332

.I8l+

"2go

.210

= 0.20

k = O.IO

.149

.o8L

"198

.L27

"2n
.L56

k = 0.30

"383

.?35

"3b7

.268

.21Ð

.181

.zLg

.L75

w-4

.o56

.015

.og2:

"o36

"116

"o53

.L64

..05r

.252

.1r3

.L26

.oó1

.L72

.102

.2O6

.L35

.332,

"l8r+

.\3b

.2go

.149

.081

,198

.Lzll

.2n

.L56

.383

.235

.1,ß5

.347

tr.R.

¿

?

2



u4

täft"" ,((10) r-p ßr) r-p ( r) ot(zo) r-pßl) r-p ( æ)

3 .166 .36t+ .l+lo '}Li 'h99 '537

.098 "285 .33b 'L66 '361+ '4Io

,ì 1 .2ß8 .551+ .2gB .j5t+ .619

' .Ogg .356 't+36 "099 ê56 'l+36

2 .L29 .405 't+92 '232 '5L6 'SBl

, .O?4 .323 '414 .,L29 'l+O' 'l+92

'i 3 .L3, .t+39 '206 '5L5

I .O9O ,3':/7 'L35' 'l+39

t .L7? ,505 '596 't+I7 '703 '765
:.: :

:i::;,,' .o75 ''J66 "t+67 .L77 '5O5 '596

..'::

."O77 .,01 '5lI 'L27 't+17 '580

,. 3 .II0 '14ß3
.22\ .&9

.L5? .5\2.O77 .lÐL

k = 0.60

"6tg



t3î::" ¿(ro) r-p(ø) r-p(io) ¿1zo) r-p(ri) r-P(50)

k -'-1.20

1 .II5 .lÉ1 .5gl+ 'zt+h '625 '7L6

,o53 ð68 .490 .rr5 .lÉL '591+

2 .L?2 "527
.295 .695

.rgo .606.0?g .h57

3 "121 .23O

.08? .L67

k = l.5o

r .168 "58h "697 ..3Ð '72O '80¿l

i .oee ,466 o 5g7 .168 .58t+ '697

2 "1r4 .567

,,o75 '5o3

3 .L29

"095

.257 .7rl

.L72 .636

.233

.r?l+

. k = r.89,

1 .1r3 .557 .æ7 .2or .67L '?77

.O5l "l+55' .600 'l.I3 ,557 'æ7



uó

tilfl" 
"¿(ro) 

r-pßr) r-p(æ) d.(zo) r-pßr) r-p( rc)

.063 .69

2 .106 .600 .227 '727

.o?r .5tù .L56 '662

3 .IO3 '23t+ r:
. ;.1.::

.076 .L79
1,,,,,

k . 2.!+0

1 .1?O .707 .820 .30r '803 '884

.o73 .órl .1fr .l?o '7O7 ',820

2 .I28 .70¡+ .252 .806

.rgl ,756.o9o .652

3 "109 "23O

'084 'rgr

k c ?.00

1 "140 .'il+5 .21+O .82b

.r4o .7b5

2 "105 .200

'.o15 'Lt+6



Ir7

Saninle r/rn\ r n/ar\-sî;;- a((ru/ L-Pvz ) r-P(50) o(20) I-P(35) I-P(50)

.o69

.o22

I

.lo8

.08r+

"026

.004

"046

.010

.06tr

.or7

.O77

"026

.068

.ob3

.O9?

.o39

I.Bt

.?r9

.L15

u-1

"o69

,O22

.108

,OI+7

.L33

.o67

"L53

"085

.L67

"o97

'.179

.r07

'n 0.30

k î 0.10

"088

,O33

.Lzg

.064

.r5g

.Q59

.1,78

.r07

"I9I
.]'.20

.206

.L35

.026

.@4

,046

.010

,0ór

.ou

.O77

,026

.088

,oh3

.097

.O39

.ro8

.Ol+7

.r33

.o67

.L53

.085

.L67

.09?

.1?8

.L07

.oB8

.o33

.L29

.0ó4

,159

"o59

"L?g

.r07

,rg1

.r20

.2O6

.L35

2

3

b

6



IIÕ

SampIe
Íiize d,(ro) I-P(35) r-P(50) o{Qo) r-P(35) l-P(50)

I

,J.08

,Ol+7

.116

.o53

,l9l
.120

.206

.L3'

.r08

.Ol+7

.1,r6

.O53

.rg1

.120

.206

.L35

.2J'7

.11+ó

.227

.L56

.2L7

.14ó

.227

,Lr6

k - 0.?0

.zbo

.I02

.340

.191

.4O2

.255

.U+6

.303

.33L

,25L

.361+

.285

.076

.0I3

.L?g

.o33

.L73

.o57

.2J-3

.083

.?J+O

,L02

.26h

.L?3

.Lg3

.070

.29O

.1.l+5

.3hß

.rgg

,392

.?J+4

.l+23

.n8

.bb6

"303

.21+O

,102

.3ho

,1gr

.l+Oz

.255

.til+6

.303

.47L

.33L

.499

.36/,+

I .076 .L93

.or3 .o?0

.L29 .29O

"o3g .Lb5

.L73 .3h8

,057 .L99

.2)3 "392

.083 .UJ+t+

.r02 "278

.0/+9 .I99

.L4 .3O3

.oó4 ,22i

b

t'-: :'.-.

6



lLg

Sanple
Size ø((ro) 1+(35) r-P(5o) ¿tzo) r.-Pß5) l-P( 50)

7 .L45

.081

.L66

.098

"u5
.Q2?

.2J+5

.0?g

,1,2l+

"05r

.L76

.086

.IL5

.063

.33L

.25L

.31ß

.u9

"hg5

,289

.391

..263

.l+6L

.31+5

.386

.3Ot*

.387

.309

.29O

,Ll+j

.3L3

.L66

,b?L

.33L

.l+99

,36tr

.5Lg

,397

.537

.410

.l+23

.2L5

.561+

.368

.61*3

.l+67

.693

.531+

.572

.4ó8

.¿+IO

.33hv

.361r

.285

Ê

.31+8

.Il+9

I

.l+95

.289

k - 0,60

,b23

"215

"56b

.368

.467

.352

"53b

.b25

"l+æ

,3gg

.Lh.5

"o2?

.21+2

.079

.3L'l

.L?J+

.380

.L?6

.2L5

.LI5

.57'

.3gl

.64r

.461

.499

.386

t+



r20

tSÏou:" 
¿(ro) r-p9l) r-p(io) àþo) rçßi) r-P(lo)

7

I

.r43

.094

.l.lo

"0?0

.L3i

.090

,l+25

.344

.389

ô26

,l+39

"377

.5L'

.l+39

.25O

.LI+3

.?38

.L76

,2O6

.L35

,53t+

.l+25

.572

.l+68

.5r,
.l+39

.613

.5L5

I

2

.2O9

,04ó

.L25

.on

.Lg6

.0gr

.u5

.079

.rI3

"o67

.l+73

.232

.l+22

.280

.53\

.397

.1185

.387

.l+59

.376

k -.0.99

.562

.32'

.5Lg

"38r

.628

,505

"590

.500

,553

.491

.2Og
'.04.6

.31+l+

.L25

.t+35

.Lg6

.27L

.Lb5

,325

,Igr

.l+73

.232

,ó4I

.l+22

.723

.53U

.6u

..t$5

.663

,5b7

.562

.325

.7L3

.5L9

.796

.628

.69g

.59o

.n5

.637

3

4



: 7 .L25 .48I

. .0*4 .4r9

I .iro .l$3

LzL

tåî:1" 
ø{(r,o) r-pßr) r-p(lo) o4zo) r-p(rl) r-p(lo)

ó .L45 .5oo 'é09 '2'3L '590 '685

.O9L425 '5l2' 'It+5 '5OO '609

.O77 .l+3L

.28o .637

.18? .553

.221+ .6oq

.L57 .51+2

k - I.29

r .269 .576 .667 "269 '576 '667
; .068 "257 ,u?7 "068 '2'57 '1427

ì 7rÃ xq,n ' -I .??5 .8I1', 2 .L75 .537 ,61+0 "l+3

.o?o .381 .499 .L75 '537 'ó'+o

:;- 
ãr , ',.,.:,,;,,,tt:.ì1,..,rr'-.

,,,, 3 "134 .5L? .,633 '.270 '655 .-71+6

.:, .066 .t+o5 .iit+ .131+ .5L7 .633 :";"i',1"t,,';;i"' 
1"

b "120 "510 .63L 'zLO '6L2 ',7L6

.1.:i .068 .l+23 .555 'I2O "5ro '63L .:....
-,- "..,.::.: ::ii
:t'l::-l: 

': 
:: -:i::

5 .Lo¿+ .4gg "6Li '269 '671+ '758

"o6b .h28 "5hg .l{É .58r '683



L22

sanpre _(ro) r-p(35) r-F(50) a((zo) 1+þt) 1-P(50)
.::t Slze ø^ì¡v' - r 1¿" ¡ -

6 .L42 '5r,
.094 .lß7 

"

: .a,

, ,j 7 .I3O .549
:: i

,.-.,'-:' .090 .49I
'.' ''.- 

)

I ,LzL

.08?

.2L5 .63L

.l'l'2 .555

.268 .683

.It? ,6Ð

.23O

,L67

k o 1.(0

I .32h "657 '7h7 '321+ '657 '71+l

i .091 ,3g5 "5Lg '091 '395 '5L9

2 .228 .631+ '731+ '2?ß '63tr '731+

, .098 ' .t+77 '603 '098 'l+77 ,.603

.:_t- . .. .

.-1.:t.
1.-:-:-...:

, 3 .I82 .62L '73t+ '3t'2 '71'ß '830 ,,',, ,.,
_:::i..::. .og4 .5Og .6t+2 .1g2 .62L .731+ .:.:.:.:..:.,:

b .roo .53O ''' '663 '278 '7J)+ '80?

. .o5g .\52 .ig6 .róB .618 .731+ 
i.,_r.',.r.r.

.Lt+1 "6Qg .72O '228 '687 '?81

.094 "r37 ,66L 'rb? '609 '720



L23

t$i*" ¿{ro) r-p(r) r-p(:o) 
"¡Qo)

r-pßl) r-p(lo)

7

.L35

.091

.L3h

.096

.r29

,O95

.596

.53h

.604

.51+L

.287

.198

.257

.TË6

.233

.L7l¡;

.731+

.663

.'l20

.66L

I

I

2

.ILó

.o32

.L24

.051+

.L28

.068

.L37

.081r

.L32

.08?

.l+59

,287

.564

.l+35

.600

"502

.625

,51+7

.632

.567

k - I.80

.600

.l+26

.689

.579

.730

,65L

.752

.6gL

.7h9

.69g

.375

"}}ó

.275

.L?J+

.23b

.L28

.23O

.L37

.293

.lgg

.723

.l+59

.TLI+

.561+

.707

.600

.708

.625

,77L

.?01

.808

¡OVU

.906

.6g9

.810

.730

.8L3

.752

.852

.80r

3

l+



Lzb

tSTl:" ¿{(10) r-Pþ5) 1-P(50) 
'qçzo)

r-pßr) r-p(lo)

6 .12Ë .692

.og9 .57'

7 .L3t+ '61+8

.ogg .599

.259 .752

.183 .69L

.21+7 .7\9

.r83 .698

8 .IO3 '234

.ai16 'L79

k = 2.1+0

1 .r?1 .637 '72g 't+65 '841 '889

.056 .t+5L '566 '1?1 '637 '729

2 .r99 .707 '81? '385 '82g '9oo

.099 .585 '?27 'r99 '707 '817

3 .r2o .658 '793 '206 '71+6 '853

.068 .573 
"l3O 'Lzo '658 '793

h .r44 .70' '830 '22L '772 '873

.ogi- .638 '78t+ '1'{4 '"Io5 '830

5 "ro4 "67- 'lgz '218 '782 '873

.o?r .616 "15l. 'L52 '727 '836



rrlij:ii:iiìt¡,¡i!tì'¡,: tÊtitt$lilriì:*iiii*¡':#i¡ilii;+¡¡riï

t3ft:" ¿{(ro) r--Pg5) r'-P(50) o((20) r-Pß5) r-P(50)

L25

6 .L13 'éÊ6

,081 .6/,+0

l'1., 7 .13L .71:6

.2L5 .781+

'L57 '736

.226 .797

.L73 .757.ogg .675

I .ro9 '23O

.O8t{. 'lt}L

tc:-å-æ9

' I '22g '702 '62L .229 '?OZ '82L

I .ogl+ .5Lg .6g3 .oB4 '518 '683

2 .Llfi .706 '835 '267 '809 '901

.o75 .601 .?ð1 'Lt''3 '706 '835

,,,:'

,.,:, 3 'l'09 ''702 '29O '8b5
-:::i 

"o6t+ .627 'r81 '776

4 .r48 ' 
',2L9

:il;::r .098 tI48
:.:.:

5 .Lzo .232

.Ió8.065



L26

tffiåI" 
,4{ro) r-pßr) r-p(rc) "d(zo) r-pßl) r-B(ru)

6 ,L35 '21+o

'099 'I8l

,, 7 .Lzj .2o8

, .096 'L62
:

I 'IOg '?J9

.O8r+ 'L75

I.R.cO'30 wz2

k = 0.10

1 .046 .106 .þg '04ó 'ro8 'f.?9

.o1o .04? .064 'Olo 'obt '064

2 .o7'l ..L53 'r?8 'o77 'L53. 'r78

.026 .085 .Lo? '026 'Og5 'ro?

3 .og7 .1?8 .206 Og7 '1?8 '206

.Q39 .ro? .L35 'o39 '10? 'L35

i,, Ir .L16 .206 .227 . "116 
''206 

'227

,053 .J35 .L56 'O53 'L35 'L56



L27

Sample
Size a(to) r-p(35) r-P(50) l.(zo) r-p 95) r-p( 50)

2

3

l+

I

2

3

.L?g

.o33

.2L3

.083

.L4

.0ó4

.166

.098

k - 0,30

-

.31+O

.1gr

.l+h6

.303

.361+

.85

.r+I0

.331+

k ¡e .0.óO

.56/,+

.369

.531+

.l+2,

t)L)

.l+39

.L29

.433

.2L3

.083

.26/,+

"L23

.3L3.

.166

.2U5

.078

.380

.L76

.e50

.LI+3

.290

.L45

.392

.21+l+

.l+l+6

'.J43

.l+99

.361+

.l+95

.289

.6¿ù

.h6L

.534

.l+25

.31+O

.Lgr

.li+6

.303

.l+99

J64

.537

.tù0

.561+

.368

,693

,53|.+

.6L3

('t Ã

.29O

.Ll+5

.392

.21+4

,303

.223

.36h

.ß5

.U+5

.078

.]t76

.086

.Ll+3

,081+

.l+95

.28

.46r

.31+5

.l+2,

.31ú+



L28

u3itl" 6((10) r-pßl) rç (lo) ¿{zo) r-pßr) r-B(lo)

4 .L3, ,l+39

.ogo .377

.206 .5L5

,L35 .l+39

,, k * 0.90

'' r .::, '.:; '.'rll .:; '.':, .'rl,

2 .rt+5 -h85 .5go '27L '611- '698

O?S .387 .5OO .It 5 "hß5 '59O

3 .Lt+5 .5OO .609 .23L "59O '685

.o9I .l+25 .5t& '145 '5oo "6oq

t+ .1lO .t+83 '22h '609

' .o77 .43r .L57 '5h2
,'

k = 1.20
l.:,: I .L75 .537 .6110 '431 '775 '8rr

.O?O .38I .tgg .L75 .537 'êl+o

,,t,,, 2 .120 .510 '63L '.ä0 '6L2 '7L6

.068 .t&3 ,555 .r2o .510 '63L



i;i,*{1li¡ri'.,$írilt:;i11j.#it!ìiiiïiË'iÍiiii,j,=, ii+li.irilli¡i;r.itti!Íi#ii¡¡S'x'::r¡t:,

tzg

tffitl" /(ro) rçßr) r-p( io) a.(zo) r-BGl) 11( ro)

g .Lhz .555 ,?J5 .63L

.Lhz .555.094 .l+87

4 .12L .23o , .,, ,., l

.og? .L67 
' ::

i.' .., : ':, 't'.

k*,I.5O 
'r'

1.228.634.73b.228.63t,.731v*
"098 .t+77 .êo3 .c98 '1+7'.1 '603

2 .roo .53O -663 .278 '77h '807

.058 .h52 .196 .L68 '618 '73h

3 .L35 .596 .287 .73b

.Lgg .663.09I "531+

4 .Lzg .233

.O95 'IZ+

k - I.8O

L .Lzt+ .56b -689 .275 '7L4 '80ó

.Q54 .t+35 .57g 'l]2l+ '56b '689



irj:$iiiî;iiiirii:i:i:iì ixi¡,¡tr¡i¡!rii.,,#i:iiii¡:ii:i+ir,":r,.l it,:*,.'$Ì$¡::iriiii:'#íi*n,lìtf,'$

130

t!it:" ,{(ro) r-p(35) r-p(:o) a((zo) r-pßl) r-P(:o)

z ,L37 ,625 .?52 .23o .7o8 'tr3
.084 .5b7 .ó91 'L37 .-625 '752

3 .r28 .632 .259 .752

.r83 .6gL.089 .575

t+ .103 '23b

.076 .r79

k = 2.1e0

1 .I99 .7O? .8L7 .385 -82g .9OO

.og9 .585 .727 .L99 .7O7 '817

2 .I¿f4 .?O5 .830 '22L '772 '873

.a92 .638 .784 .1¿l+ .?05 '830

3 ,IL3 .ó88

"081 .640

l+ .109

.084

.2J-5 .781,

.r57 .736

.230

"r$1



13r

tSitå" c{(ro) r-pßr) r-p(io) AQo) r-pßr) r-p(æ)

k = ".00

1 .!43 .706 .835 .267 .809 .9Or

.o75 .60I .76L .Ll+3 .?06 .835 ' ' ; " ''"'"'.._.'..:'.:..:.....

2 .UÉ .?).9

.098 .1À8

3 .L35 .Zlv0

.099 .18I

4 .Lo8 .2r9

.og4 .L75

I,R.-0.30 w-3

k - 0.L0

r .061 .L33 .L58 .06L .L33 .r58

.ol? .067 .A59 .O1? .067 .059

2 .ag7 .r?8 .206 "O97 .L78 
.-206

.o39 "lo? .L35 .A39' '10? -L35



L32

Sample
Size r.-P(50)ü(ro) r"-F05) c((zo) , r-F(¡¡) r-p(rc)

.hoz

.255

.3tß

.Lgg

T .L73

.o57

.L23

.064

.L2-4

.05r

.JJaJ

.og4

.L¿+5

.09r

.303

.223

.t&5

.31+4

.53b

.397

k = 0.?9,

.l+Oz

.255

.361+

.285

k 10"60

.l+67

.352

.5L5

.l+39

k = 0,90

.628

.545

.609

.51+2

.L73

.Q57

.26/,+

.L23

"3L7

"Lzh

.250

.LE3

.3t$

.rgg

.41+6

.303

.575

.381

.531+

.l+25

.723

.531+

.590

.500

2 .b99

.364

.61+3

.L67

.6Lj

.5L5

.38r

.263

2

.l+35

,L96

"23r
.11û5

.500

.l+25

.196

.o9r

I

2

.786

.ê28

.695

.609



L33

t3i:1" o4{ro) r-p(::) r-p(io) dao) r-pßr) r-p(ro)

k Y 1,?0,

r .r34 .5L7 -633 .no '655 'T+6

.06ó .l$5 .531+ .Lit+ .5L7 .633 ,";',:" 
',,

2 .Ll+z .555 .23-5 .63L

.LÀ2 .555.09J+ .l$7

k=L.E

I .L82 .62L .731+ '3hZ '7h8 '830

.094 .508 .642 .1Û2 -6?J .731+

2 .L35 .596 .287 '73t'

.09I .53t+ .198 '663

' ksL'80 
.:,:r.',''r..:.

r .r28 .600 .73O .23b .7O7 '810
.":.'-,.:..'

.068 .502 .65L -L?8 .600 .73O ;: ':':'

2 .L28 .632 .259 .752

.1ri3 .ó91.0gg .5?5



L3b

tffi:}" l(ro) r-pgr) r-p(:o) o(20) r-p(rl) r-p(lo)

k = 2.40

1 .r2o .658 .793 ,206 .71+6 '853

,068 .573 .73O .120 .658 '793

,:.::..: .

2 .Ir3 .688

.ogr .ó40

r .ro9 ,7O2

.064 .627

2 'L35

.0gg

k = ?"OO

"215 .78h

.L57 .736

,2W .81+5

,LBI .776

.?hO

.L8l

. I.R. * 0.30 r¡ o l¡ . : .:.' .

l' ,' t'. rt ì,t 
't 

,

F T-g'10 ,..",.,,,'¡,::..: i .:

1 .o77 .L53 .Ï?8 "O7',1 .153 .u8 :

.a26 .085 .LA? -0?6 "O85 .107

2 .116 .206 .227 .1L6 .206 .227

.o53 .L35 .];56 .O53 -L35 .L56



L35

t3îå1" ¿((10) r-pßi) r-B(rc) d(20) r-pþ¡) r-B ( ro)

l< = o'30
;

I .2L3 .392 'l+116 '2L3 '.392 'u+6

,t;:,, .og3 .zli+ .9o3 .o83 'zld+ '3o3

"'t 2 .L66 '36b ''+10 '3L3 't+gg "537

, .098 .285 '33t+ "L66 ..J6b 'I+ro

k o= 0'60

. I .L76 "t+6L '531+ '380 '61,Ã '693

.08ó .3t+5 .t+25 .L76 'l+6L '531+

" 
2 .L35 'l+3g '206 '5L5

i .o9o .377 "L35 "t$g

:r k e 0.90
.,','.i

'.,r I 'I45 't,þ5 "59O '2?L 'óU' '698
''r: .o?B .387 '5oo 'Lt+5 'hß5 '5go

2 .110 't+ß3 "22t+ 'é09

::"; 'O77 't13L ,.L57 '5hz

lil::::



].36

Sample
Size d(ro) 1-pþ5) I-P(50) ct(zo) r-Pß5) l-P(50)

I .J20

.0ó8

.I2L

.087

"100

.058

.f.29

.og5

.5r0

.l+23

.530

.l+52

.625

.5b7

.6,12

.5LO

"'lLl+

,óI8

.7L6

"63L

k 3 l.2O

.6jL .2lo

.555 .LzO

.23O

.L67

k = 1,50

.663 "218

.596 .1ó'6

.233

.L74

k = 1.80

.752 "23O

.6gr .ïJ7

"231+

.L'79

t2

I

2

L

2

.708

.625

"907

"731+

.813

.75?

.L37

.og4

.103

.o76



L3?

t3ïtå" /.(ro) r-p(rr) r-p(ro) o((20) rçßr) r-p(rc)

8,1-?-i&g

I .r44 .705 .83Û '22L '772 "873

.o92 .638 .?8t+ .14¿Þ '705 '830

t, Z .Lo9 -23O

.084 'r81

I .I48

.098

2 .r08

.084

k - 3"OO

"zLg

.L48

.2Jg

.L75



CHAPTIìP' V

SU}II,4ARY

CONCLUSIONS

The mathematj-cal aspect of the N.B.D. has been shown in terms

of the work of Gotd.snith (f9(ú) and WiLliamson & Bretherton (L963).

a-:,,,: The fitting procedure \"Iê,s sliornm anri five randonrly chosen

lateswereusedasexamplesofthisproced.rre.Asu¡nmaryofthe

ì statistics calculated for each oÍ the lakes sirmpled rvas presented

I along with the chi-squared, val-ucs.; for each Iake. This summary 
'showed

-

i ti*t in just over half of the -L¿.kes sa,rnple,i the N.B.D. was a gooû

modeI, but that the goodness of fit was influenced by factors subject

, to variation. on the whole, the N.B.D. was consid'ered' to be a suit-

r able model for l^lhitefish data'

1ables have been constructed which shov¡ the relation of
,,.1

,.,j sample size to sensiti-vity (1-P) at di-fferent levels of significance

,,,,i (c() as k, w, and I.R. vary. Frorn these tables, the sarnpJ'e size

which gives maximr:n sensitj.vity for specific values of k, w, and I'R'

nay be deterrnined. "
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RECOI'IYrE\IDATÏ0NS

(I) An exLensioncf the sei: of tables showing the reiati-on of ..,.'.r.'...

sanrple size t,o sensltlvlty to fncrud.e further varues of the paraineter 
l"'""''j 'i

k, such as 0.20, 0.40, 0.50.

(2) .{ mcr.e extenslve stud;i, of the effect of the parameters . .:.:. ::

p and k on the )ß criterion for goodness of fit of the N'8.0. to

l¡'lhitefish data.
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