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v CHAPTER I

INTRODUCTION

Sampling and inspection of shipmeﬁts of Whitefish drawn from
Canadian Lakes, prior to shipping to the United States market, is
necessary in order to maintain quality in the exported fish, as well
as avoid rejection of shipments that reach the United States, with
the concomitant wastége and loss to the Canadian Fisherman.

Federal inspéction services are made available to Fisheries
in Canada for the purpose of detecting shipments with an unusually

high cyst, Triaenophorus crassus, content and preventing shipment of

these parcels to the United States,

An important part of the sampling inspection operation is the
statistical procedure that is followed in arriving at a satisfactory
sampling plan: For example, the size of the sample, the equating as
nearly as possib;e of the probability of rejecting a satisfactory
parcel with the probability of accepting an unsatisfactory parcel and
the underlying theoretical distribution and its related assumptions
must be considered in the implementation bf a sampling plan.

Recent research on the sampling aspect of this problem was
based on the assumption that the distribﬁtion of fish with cysts
~ followed a Negative Binomial Distribution (N.B.D.) (Paul-1961;

Goldsmith-1963).




The object of the present investigation is:

(1) to examine the suitability of the N.B.D. as a model in the
Fisheries sampling work, and

(2) to calculate the size of sample necessary to ensure an
acceptéble probability (producers' and consumers') when Whitefish

shipments are sampled to determine the cyst content.’

HISTORY

Miller (1952) said, "Triaenophorus crassus is a tapeworm which,

in one of its immature stages, is very common in the flesh of Whitefish
in Canadian lakes. Here it appears as a yellowish cyst about one-half
inch long, filled with viscous yellow fluid and a long, coiled, thin
worm. These cysts, while harmless to man and animal, are objectional
in appearance, ard when numerous, render the fish unmarketable.,"

Since infested fish are unmarketable, the Canadian Government
had to pass, under the Fish Inspection Act, a gset of Whitefish Inspection
Regulations (1954) and its amendments (19%8) to control the infestation
rate in exported fish.

Kennedy.(l9h8) recommended to the Fisheries Department that a
sampling plan, consisting of samples which were sufficiently large |
enough to give valid computations, should be used to determine whether

or not a shipment of 'Whitefish was acceptable.




Oakland (1950) supgested a sequential sampling plan which had

" the advantage of requiring a smaller sample size on the average, than

did the non-sequential plans. However, this plan proved impractical
because more than one sample was sometimes required from a shipment and

inspecting officers, as well as Fishermen, objected to this procedure.

PARAMETRIC PROCEDURE

The procedure used in calculating the parameters p and k in the
Negative Binomial Distribution is the' one set forth by Williamson &
Bretherton (1963) in the introduction to their Negative Binomial Tables.
Thesé tables are used in the fitting of the Whitefish data as well as

in the construction of the tables in determining sample size.

INTERPOLATION

Linear interpolation is used because of its simplicity, and
because the difference between it and non-linear interpolation is
negligible. |

This negligible difference is due to the fact that the numbers
involved are quite small (<1) and are negligibiy affected by the two

means of interpolation.




CHAPTER II

THE NEGATIVE BINOMIAL DISTRIBUTION

The N.B.D., as described by Wilks (1962), is a distribution
of a discrete variable x where the variable (the number of cysts)
runs from zero to infinity. Since previous workers have described

this distribution in detail, only a brief discussion of it is pre-

sented here.

From the work of Goldsmith (1963) the N.B.D. has the form
(q - p)"k where p> 0, q =1+ p and k) O is not necessarily an integer.

From this expression the general term of the N.B.D. is

(ketx=1)1 o
P(x) =
) x1(k-1)1 &%

If one lets x equal the number of cysts (x=0, 1, 2, ceosenl)

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

for x cysts..




FITTING k and p FROM POPULATION MOMENTS

The population variance 0’2, of the N.B.D. is given by
2= kpg, and the population mean p by p = kp.

Thus, it follows that

2
o “ = pipp
Therefore
2
pp = & “p
and hence
2
p=0 =i
N
Using this form of p, it follows that

~ .2
g 2-71
Similarly from sample moments, on replacing 0’2 by 32

and p by X
2% k= _%

x | széf




EFFICIENCY OF MOMENT METHOD

The reciprocal of the efficiency (Fisher 1941) is given by

EL = 4 _p _+ 3p°

3 alkR2) 24040 (k43)

+caoto-0

If pC1/9 for any k, or k>18 for any p, then high efficiency
is assured. Also the moment method has a high efficiency for small
values of p when k/p > 6, for large values of u when k >13, and for u

in the intermediate zone when (ktp)(k+2) >15 (Bliss & Fisher 1953)
A

Williamson & Bretherton (1963) wrote the N.B.D. in the form

p¥(1-q)7¥, with the general temm

P(x) = (kix-1)! pkqx
_ x1(k-1)!
where 04 p4 1, k>0, k not necessarily an integer and q = 1-p.
Upon letting x equal the number of cysts (x =0, 1, 2, ceeeeel),

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

x cysts.




METHOD OF MOMENTS AND CUMULANTS

From the general term of the N.B.D. of Williamson & Bretherton,

the moment generating function is

)
M(t) = Zetx P(x)
x=0

etx (ktx-1)! pkqx
x$(k-1)1!

lliﬂg

(=]
=) (e (qeh)*
x=0 xI(k-1)!}

= p¥(1-qe")7¥
The moments of the distribution, however, are more easily
obtained from the cumulant generating function, K(t), which is the
logarithm of the moment generating function; i.845

K(t) = log M(t)
= log ( p¥(1-qe®)7¥ )

= -k log(_l_:gsﬁ)

p
t
= ~k log (gm-ge )
P

=' <k log ( 1-g( et’—l)) |
P



= (_B(et..l) - P_i_(et'-l)z - ssesee

1 q

Since et-l+_t_.__+ﬁ+......
11 21
K(t)-k(g(t+p_2_+_3_+...)+g_2_ t+:c_2_+1_;2+...)2
P 21 31 22 21 31
+g_3___(t+ﬁ+ﬁ+...>3 +:>
3p3 21 31

ol
> pet
x=0 r!
and consequently on equating the coefficients of ﬁ we obtain
rl
Pllz'kﬂ ’the mean .0"...00........‘...0.0’.0(0)
P
0’2 . 2 2 _
= = kq + k29" = kgp + kq_ = kq, the variance.
M2 P 2 2 2
2p P P

If the first two moments are estimated from sample moments, then

p is estimated by X _

2
8

Setting q = 1-p in (0), k is found to be estimated by Xp
° i




APPROXIMATION OF p and k BY THE METHOD OF MAXIMUM LIKELIHOOD - HALDANE (1941)

The maximum likelihood method of estimating the parameters
p and k has been discussed by many writers, e.g. Haidane (1941),
Anscombe (1950), and Sichel (1951). The following approximation
makes use of the method described by Haldane (1941) using the
(x+1)th term of the N.B.D. which is given by

P(x) = (k + x = 1)! pkq:’c S ¢ 9
x!(k-1)!

Let n, be the observed frequency of x events, R be the .
maximum value of x observed, the total number of observations
R R
N = Z n, and the mean of x, p =1 Z xn .
x=0 . N x=0

In this paper, the likelihood is defined by

R n,
L)

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

x[Z_—O n log P(x)

L

R X=1

x=0x

= Z n (k log p+ x log q + g;o log(k+s) - log x!

\

)

/




10

To obtain the value of p and k which gives maximum likelihood,

‘the first partial derivatives of the logarithm of the likelihood with

respect to p and k are taken and set equal to zero; i.e.,

© Maximum L when d L = O
22

‘ R | R
Since ® L = Z n
O p x=0

Then L is maxiinum when

i i
kg~ =0
2 (o

i
Pq

i.eo, when

R R
: Z nkq = Z n_Xxp
x=0 x=0
¢ B | R
and upon substitubting N for Z ny and pN for Z xn_ we obtain
: 3 _ x=0 ’ x=0
Nkq = uNp

from whence

p : kﬁ .....‘.....I....Q..O.‘.......l...l'...(z)

}l
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Therefore the best estimate of p makes use of the arithmetic mean. -

Similarly, L is maximum when

R ! 3:}
di=) n, g p+ ) 1 |-
dk x=0 =0 kts
R R )
=Nlogp+§:__g.__ Z ns='0
x=0 ktx s=x+1
i.e., when
R R
;_L Z n, = -N log p
k+x s=x+1
=Nlog_]_._ooolcooo'o.llbooolooo(B)
P
From (2)
p
Thus p=_k_
}1+k

Therefore equation (3) becomes

N log (1”'&) - nl+n2+.oo+nan - n2+n3+.ao'+nR - esse - l’lR = 0 ono(h)
k (k+1) , (k+R-1)
The solution of this equation, other than k = -0, provides an
estimate of k. Using the iterative process of Newton-Raphson

(whittaker and Robinson - 194k4), the best estimate of k is obtained.




CHAPTER III1

FITTING THE NEGATIVE BINOMIAL DISTRIBUTION TO WHITEFISH DATA

In the following investigation the N.B.D. is fitted to Whitefish

data from five Lakes in Manitoba. In each case the goodness of fit is

measured by a Chi-Squared test.

Chi-Squared is given by

2

(0, -E)
0.0;><h—3 g:; E

i

where

0

; is the observed frequency in the ith class,

Ei is the corresponding expected frequency for the ith class,

n-3 is the degree of freedom, and
0.05 is the level of significance of the test

(Probability of rejecting the Null Hypothesis when it is true.)

The Null (HO) and Alternate (Hl) hypotheses

Hoz the N.B.D. is a good model for Vhitefish cyst

distribution,

H the N.B.D. is not a good model for Whitefish cyst

l.
distribution,

must be formulated in order to complete the test.
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A significant chi-squared value designates the rejection of -
the HO and the acceptance of Hl’ while for a non-significant value

the reverse is true,

Expected frequencies less than one are grouped with those
immediately following until the expected frequency becomes one or
greater. The corresponding observed frequencies are also grouped.

TABLE 3-1. Medium Whitefish Cysts
From Knee Lake (1960)

Observed Expected Expected
Cysts Frequency Probability Frequency
0 61 S wam 52.80
1 21 .31115 37.03
2 22 14969 17.81
3 14 .06102 7.26
N 1 .03436 1409
Total 119 .99995 118.99
Mean = 0.93 Variance = 1.25
p=0.74 k = 2.70

The calculated chi-squared goodness of fit, with two degrees
of freedom, is equal to 17.752. This signifies a poor fit of the

N.B.D. to the data (since the critical value is 5.991).




TABLE 3-2 Medium Whitefish Cysts
From Kisseynew Lake (1961)

Observed Expected Expected
Cysts Frequency Probability Frequency
0 29 o 5hls52 43.02
1 19 o 14440 11.41
2 16 »08140 6.43
3 6 05394 L.26
X b 03841 3.03
5 1 .02849 2425
6 b .10875 8.59"
Total 79 .99991 78.99
Mean = 1.87 Variance = 13.32
p= 0.1 k= 031

The calculated chi-squared goodness of fit, with four degrees

of freedom, is equal to 28,120, thus signifying a poor fit (since the

critical value is 9.488).




TABLE 3-~3 Medium Whitefish Cysts

From Dore Lake (1962)

15

Observed Expected Expected
Cysts Frequency Probability Frequency
o 490 «53121 510.49
1 219 .21024  202.04
2 121 +10905 104.80
3 59 .06099 58,61
s 28 .03535 33.97
5 14 »02092 20.10
6 9 .01255 12,06
7 8 00760 7.30
8 3 00464 L. L6
9 6 . 00284 2.73
10" b 004,52 leo3l
Total 961 «99991 960,90
Mean = 1.10 Variance = 3,04
p = 0.36 k = 0.62

The calculated chi~squared goodness of fit, with eight degrees

of freedom, is equal to 12.918, this signifying a good fit (since the

critical value is 15.507).
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TABLE 3-4 Medium Whitefish Cysts From

South Indian Lake (1963)

The calculated chi-squared goodness of fit, with five degrees

Observed Expected Expected
Cysts Frequency Probability Frequency
0 994 «61650 ' 1013.07
1 338 .20318 | 318.38
2 134 .08289 129.89
3 62 .03638 57.01
. 15 .01652 25.89
5 10 .00766 12.00
6 6 . 00360 5.64
7" 8 .00321 5.03
Total 1567 «9999L 1566.,91
Mean = 0.64 Variance = 1,29
p = 0.50 k = 0.63

of freedom, is equal to 8.826, thus signifying a good fit (since the

critical value is 11.070).
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TABLE 3-5 Medium Whitefish Cysts
From Gormorant Lake (1963)

Observed Expected Expected

Cysts Frequency Probability Frequency
0 31 20255 ' 38.28
1 30 17207 32.52
2 31 .13856 26.19
3 26 «10952 20.70
L 18 08574 16.20
5 11 +06673 12.61
6 i3 '.05}7h 9.78
7 L . 04000 7.56
8 6 .03087 5.83
9 5 02378 Lo b9
10 b .01.829 3.46
’ll b . 01405 2.66
12 2 01079 ’ 2.04
13 I .03523 6.66
Total 189 .99992 188.98

Mean = 3,61 Variance = 15.20

p = 0.24

k= 1.12
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The calculéted chi-squared goodness of fit, with eleven

degrees of freedom, is equal to 8.869, thus signifying a good fit

(since the critical value is 19.675).

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

good model for the Whitefish data, and the following table provides a

summary of the statistics calculated for each of the lakes sampled,

including those of the five lakes previously presented in detail.

TABLE 3-6.

A Summary of Statistics Calculated for each d The Lakes Sampled.

Number

Lake Year of fish Mean Var, P k ;(2
Molson 1961 457 2,18 29.51 0.07 0.17 152,158
n 1962 388 0.98 6.69 0.15 0,17  107.158%
" 1963 793 0.82 5,78 0.1 0.1k  128,009%%
Knee 1960 119 0.93 1.25 0.7h 2.70 17.752%
" 1961 90 0.96 148  0.65 1,77 1.992
" 1962 357 1.59 8.27 0.19 0.38 32.357%
n 1963 392 0.98 1.99  0.49 0.95 3,993
" 1964 206 1.19 2.36  0.50 1.21 3,036




TABLE 3-6 CONTINUED
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Number o
Lake Year of fish Mean Var. p k K
Kisseynew
1961 79 1.87 13.32 0.14 0.31 28,120%
" 1962 9l 0.35 0.40 0.88 2.45 0.091
Attawapiskat
1963 222 0.44 0.72 0.61 0.69 6.761,
"o 1964 126 0.38 0.53 0.72 0.98 0.840
Thompson 1961 68 0.3 0.62  0.55 0,69 0,605
" 1962 215 0.36 0.89 0.40. 0.24 L. 540
" 1963 114 0.33 0.77 0.43 0.25 2.935
" 19614 79 0.37 0.83 0.45 0.30 9,808%
Dore 1961 1493 1.11 2.86 0.39 0.70 16.953
" 1962 961 1.10 3,04, 0.36 0.62 12.918
Reed 1963 263 9.16 174,06 0.05 0.51 57,8943
" large
1963 31 5.77 75,71  0.08 0.48 12.584




TABLE 3~6 CONTINUED
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Number 5
Lake Year of fish Mean Var, P k X
South Indian
1961 1594 0.76 3.8, 0,20 0.19 500,288
" 1962 1528 0.64 2,28  0.28 6.25 202.316**‘
" 1963 1567 0.6l 1.29 0.50 0.63 8,826
n 1964 812 0.59 0.96 0.61 0.94 10.620%
" Large
1961 527 0.86 4.96 0,17 0.18 233, 1,513¢
non 1962 81 0.86 1.62 0.53  0.97 0.915
non 1963 246 0.57 2,85 0.20 0.14 632,499
W Jumbo '
1961 353 0.50 . 1.65 0.77 1.67 9.305%
W 1962 35 0,49 0.73  0.67 1.00 o254
won o 1963 156 0.58 16,36 0,04 0,02  =mme—ee-
Cormorant A
1963 189 3.61 15.20 0.24 1.12 8.869
Paint 1963 137 3.49 17.06 0.20 0.90 9.478

From table 3-6, one can see that the N.B.D. is a suitable model

for Whitefish data in just over one-half of the lakes sampled. This fit

or lack of fit in the various sets of data may be due to many factors:
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1) A favourable sample may have been drawn even from a highly
infested lake.

2) An unfavourable sample may have been drawn from a previously
-favourable lake.

3) The grouping of the data in the table may have caused a few
fits to be unfavourable.

The data for Molson Lake, for example, does not fit the N.B.D. |
The valﬁes of the parameters p and k for this lake are quite compatible
with each other, while the mean and variance are larger than average.
The same is basically true for South Indian Lake. |

The data for Dore Lake, on the other hand, does fit the N.B.D.,
with the values of the parameters p and k bging reasonably well spaced.

Thus, on the whole, thelparameters p and k are quite important
in determining goodness of fit of Whitefish data.

Even though the data from the lakes sampled fits the N.B.D. in
only about fifty ﬁercent of the cases, and somé variable factors enter
into the fitting, the N.B.D. will be cénsidered as a suitable model

for Whitefish cyst data.

GRAPHICAL REPRESENTATION

The following is a graphical representation of the number of
cysts per fish (observed and expected) for the five lakes which were

previously dealt with in detail.
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CHAPTER IV

SAMPLE SIZE AND SENSITIVITY

The calculation of sample size and sensitivity is made using
Williamson & Bretherton's 'Tables of the Negative Binomial Probability
Distribution!,

Oakland (1950) used the assumption that k remained constant
under both the Null and Alternative hypotheses. This assumption, as
well as the one stating that the weight of the fish reméins constant
under both hypotheses, is also used here.

The valueé in the tables are‘calculated as follows:

P=p, p, pi, (none of which are shown in the table) corresponding
to K£(10) and &4(20), l—P(BS)'dnd 1-p(50) respectively, were calculated

according td the formula

1
n w(I.R.) + 1

g
l

where
n = sample size

weight/fish

=
i

il

I.R. = infestation rate in cysts per hundred pounds
of fish.

(e.g. Hy:I.Re =10 cysts/100 lbs. fish)
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{(10) corresponds to a 10% level of significance,

ol(20) corresponds to a 20% level of significance,

1-p(35) corresponds to

lel.R.

1-B(50) corresponds to

1

= 35 cysts/100 lbs., of fish,

H.:I.R. = 50 cysts/100 lbs, of fish,

== X
A= Z (ktx=1)} p ceesseseslA)
' =+l  x$(k-1)! qk+x
/v b'q
P= Z (k+x-l)(,~ pl OIODOOIOO(B)
0 x1(-1)! g
X .
sensitivity = 1-B = (etx-1)! P1 TN (1))
ol xi(kL)! g

where

r, (not shown in the table) is the critical cyst level,

p is the probability under the Null hypothesis, and

Py

is the probability under the Alternate hypothesis.

I.R. takes the values 0.10, 0.20, 0.30 under HO and 0.35

and 0.50 under Hl

w takes the values 1, 2, 3, 4,

k takes the values 0,10, 0.30, 0.60, 0.90, 1.20, 1.50, 1.80,

2.40, 3.00.




29

After the P values (i.e. p, Py, pi) have been calculated, i%
is necessary to refer to the appropriate probabilities in Willjamson '
& Bretherton's !'Tables of the Negative Binomial Probability Distri~-
bution'. Under each value of Kk, ﬁhe probabilities which immediately
bound 0.10 and 0.20 are obtained along with the corresponding sensi-
tivity (1—5(35) and l—B(SO))

Certain values in the tables are missing because they are
beyond the limitations of Williamson & Bretherton's tables, and can-

not be calculated.




Relationship of Sample Size to Sensitivity

1-B(35), 1-B(50)

as k, w, and I.R. vary.

<047

IR, = 0,10 w= 1l
A(10)  1-p(35)  1-p(50)  oH(20)  1-p(35)  1-P(50)
k = 0,10

009  .030 .0LO .009 .030 040
.000 005 .008 . 000 . 005 .008
018 .051 067 .018 ,051 067
002 .012 021 .002 012 .021
026 069 .088 026 .069 .088
L00L  .022 .033 .00k 022 .033
033 .083 100 .033 .083 .100
L005 .030 LOLL 005 .030 oLl
OL0  .097 116 . 040 097 116
008 .039 .053 .008 .039 .053
oL6  .108 129 046 108 129
.010 L 06l . 010 LOL7 .06
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Sample
size  Sl(10) 1-B(35)  1-B(50)  A(20)  1-B(35) 1-p(50)
7 L0516 J14L .05 L1116 4l
012 053 074 .012 .053 LO7h
8 056 126 J149 .056 126 J149
015 .06l .081 L0315 .061< 081
9 L0061 133 .158 L061 .133 .158
.017 .067 .089 .017 067 089
10 L0674l .165 067 41 .165
021 LO7L ,096 .021 .07k .096
11 071 J145 172 071 J145 172
.023 .077 .102 | .023 .077 .102
12 077 153 .178 .077 .153 .178
,026  .085 .107 026 085 .107
13 081 .158 184 .081 .158 .84
,029  .089 .13 .029 .089 113
1 083 J162 .18L .083 162 .18L
,030  ,092 J113 .030 .092 113




32

Sample
Size 4(10) 1—?(35) l—?( 50) Al 20) 1—?( 35) l—?( 50)
15 088  .167 .191 .088 167 .191
L0333 .097 .120 .033 .097 120
16 092 .172 1,198 .092 172 .198
,036  .102 .127 .036 ,102 127
17 .095  ,178 .198 .095 178 .198
038  .107 .127 ,038 .107 .127
18 097 .78 206 097 178 .206
.039 107 135 .039 .107 135
19 .100 J18L . 206 100 .18 .206
oL J113 135 0Ll .113 .135
20 100 .187 217 .100 .187 .217
oLl L116 J1L6 LOLL J116 J1L6
21 ,108 .191 217 108 .191 217
OL7  .120 L6 JOL7 .120 146
22 11 .198 .227 J11 . 1é8 .227
050 127 J156 050 127 156




33

Sample

sive. A0} 1-p(35)  1-p(50) A(20)  1-B(35) 1-B(50)
23 JA13 .98 .227 113 ,19¢ .227
051 W27 156 .051 127 .156
28 116 .206 .227 J16 206 .227
053 .135 .156 053 W35 .156
k = 0,30
1 028 . .085 12 028 .085 112
001 JOLh .025 .00L JOLL .025°
2 053 Ji6 .188 053 146 .188
006 .04l .066 .006 oLl .066
3 076 193 2L0 .076 193 240
013 .070 .102 .013 .070 .102
4 097 .229 .283 097 4229 .283
017 .095 «139 017 .095 ,139
5 J12 .26 .313 .112 o260 .313
.025 ','123 .166 025 123 .166
6 J29 4290 340 .129 290 2340
033 W5 191 .033 45 .191



34

Sample
Size  ol(10) 1-B(35)  1-B(50) oA 20)  1-B(35) 1-B(50)
7 46 L310 365 46 .310 .365
LOL1 163 216 041 .163 216
8 6L .332 .383 164 332 .383
051 184 .235 L051 .18l .235
9 173 J348 402 173 348 402
L057  .199 .255 .057 .199 255
10 188 365 413 .188 365 413
L066 L216 .266 .06b .216 . 266
11 198 3Th W3h 198 .3Th 3L
. ® 073 ! . 226 . 290 0073 - 226 [ ] 290
12 213 W392 AR .213 .392 AN
.083 24k .303 083 2Ll 303
13 223 402 58 0223 402 458
090  .255 316 .090 255 316
14 \229 412 65 <229 412 465
095  .266 32 .095 .266 .32




Sawple  (10) 1-B(35)  1-B(50) JA(20)  1-B(35) 1-B(50)
15 202 278 .331 240 Jh23 JTL
L9 L199 251 102 .278 .331
16 J13 +290 347 252 W3k 485
057 210 .268 .113 .290 347
17 118 .303 347 258 Wb 485
060 .223 o268 118 .303 347
18 123 .303 364 o260, olils6 499
06k .223 .285 .123 .303 364
19 133 W316 36, W2T6 W58 W99
072 .236 285 ' «133 .316 364
20 139 323 .387 .283 L6l .518
076 J2U3 .309 139 .323 .387
21 S a45 G331 .387 290 WATL 518
081 .251 .309 J45 331 .387
22 0150 ' 031+7 ol&lo 0296 ch85 0537
08 o267 .33h 150 o3h7 410




Sample

Sine J(10)  1-B(35)  1-B(50) A(20)  1-B(35) 1-B(50)

23 J157 W37 410 .303 485 537
L090  .267 334 157 347 410

2l J166 J36L 410 313 L1499 .537
.098 .285 334 166 36l 410

k = 0.60

1 .056 165 o 21l .056 165 .24
QOOI-J- 0035 0058 -OOA 0035 0058

2 .105 W27 340 .105 271 2340
. 015 » 092 . 12’-2 . 015 . 092 ° ]ll'z

3 145 .348 423 45 W348 423
L027  J149 - .215 .027 J149 .215

L ,186 406 486 } .186 06 486
JOLL 199 .279 LOLL, .199 .279

5 L2l JL58 .52l .21k 458 524
058 .250  © .321 058 .250 .321

6 245 W95 . 561, 245 495 .56,
078 .289 .368 078 .289

368




Sample

S’ A1) 1-p(35) 1-B(50) o(20)  1-B(35) 1-B(50)
7 271 .526 .597 271 526 .597
093 .323 L1408 .093 323 408
8 288 .55k 619 288 554 619
099 356 136 .099 .356’ 136
9 26 381 467 .317 .575 613
051 263 352 128 381 JL6T
10 L2 408 L83 340 W597 .655
J063  .290 .369 L2 408 483
11 .155 422 .516 .356 .608 .680
071 .305 405 .155 422 516
086 345 425 176 JL61 .53
13 191 467 .552 397 L6L3 706
097 .352 5 191 467 .552
14 103 369 © 457 06655 713
L055  .287 .378 199 483 .562




38

Sample

18

sine  oN10) 1-B(35)  1-B(50)  o(20) 1-B(50)  1-B(50)
15 15 .386 468 .215 499 .572
.063 .304 .389 J115 .386 468
16 129 L1405 492 .232 516 593
. 0714' . 3 ‘?-3 - lelll- . 129 . Z6-05 ’ - 1#92
17 136 425 492 J2L1 534 .593
.079 J34L AT 136 425 492
A3 425 .515 .250 534 613
10814- 03141# 0&39 .]-Li-3 01+25 . 515
19 A6L WLLS 515 .270 .552 613
.098  .365 439 L1161 b5 .515
20 J10L 378 4279 562
L066 315 .169 L57
21 L1110 .389 288 .572
070 326 176 468
22 J119 413 <299 592
077 351 186 491




SA10)  1-B(35)  1-B(50) S(20)  1-B(35) 1-B(50)

27 WA13 310 592

083 351 196 W49

35 W439 206 515

090 .377 135 W439

k =0,90

.082 « 237 .302 .082 <237 «302
.007  .059 .096 1,007 059 096"
Jkh 378 L6 kL .378 L6l
025 L8 .223 025 .48 .223
209 4T3 .562 209 WAT3 .562
o6 232 .325 L6 232 .325
JO7h .303 409 O7h 4303 .409
.301 L6001 , 672 .301 601 672
0% 3T 462 09k W37L k62
125 W422 .519 kL L6 713
L7 .280 .381 125 W422 .519




Sample

ample  4(10) 1-p(35) P50 A20) 1-p(35)  1-B(50)
L8 J462 .56l .378 672 L
059 321 31 J1L8 462 .56l
8 177 .505 .596 L1 .703 765
075 W366 467 a7 505 .596
9 196 J53h .628 435 123 786
091 397 .505 .196 .534 .628
10 108 W31 525 223 .56k 65
J053  .331 429 .108 431 .525
11 122 JLh8 .568 241 .579 680
,062 348 L7760 J122 AR: .568
12 <145 ‘.h85 . 590 271 L6111 698
078 387 500 L5 J485 .590
13 162 .505 613 .292 .628 716
S .090 .408 .526 162 .505 613
1 71 526 625 303 .6h6 726
L097 W43 .540 171 526 .625

L0




Sample  /10)  1-B(35)  A-p(50)  A(20) 1-B(35) - 1-P(50)
15 J113  L453 553 .325 663 .735
L0867 376 481 .191 547 637
16 127 AT .580 .209 .569, . 660
077 W40 511 .127 AT77 .580
17 136 . 500 . 580 .220 .590 660
L08L  JL25 L5101 .136 500 .580
18 45 .500 609 231 .590 685
L091 425 542 J145 .500 . 609
19 107 Wb52 542 .255 .613 685
L070  .390 483 .165 .526 609
20 16 467 268 625
L077  JLO5 176 540
21 L1250 W48 280 .637
L08L4 . 419 .187 553
22 136 .511 o 294 660
.093 450 .199 .580

LiBRARY
OF ManITOBA




Sample

gEple o((10) 1-8(35)  1-B(50)  K(20) 1-p(35)  1-B(50)
23 101 450 211 580
070 .398 146 W51
21, 110 L483 22 609
077 431 157 542
k¥ = 1,20
1 108 .303 L3681 .108 303 .381
o1l .086 .136 o1l .086 136
2 213 469 .565 .213 169 .565
L051  .208 .30l L051  .208 .30k
3 269 .576 66T 269 .576 667
068 257 427 068 . .25 427
L 106 401 .523 .337 v 736
032 .2LL .366 .106 401 .523
5 136 482 .580 381 707 73
LT 323 429 136 Whe2 .580
6 A75 537 640 3L LTS 811
LO70 381 499 175 .537 640

L2




Sample

S’ A10) 1-B(35)  1-B(50) (20 1-B(35)  1-B(50)
7 ,208 . 580 . 685 ., 208 . 580 .685
090 429 .55l .090 429 .55L
8 JA15 Lkl «59% <24l .625 716
.053 .368 490 L1315 481 594
9 A3k W517 .693 .270 .655 L6
10 L1600 J55h .653 .30k .685 761
.083  JLAS 557 . 160 .55l .653
11 .179 .573 695 327 700 .793
097  JLbb L606 179 573 .695
12 120 510 .631 210 - J612 716
068 423 .555 120 .50 .631
13 138 534 .656 233 .633 . .736
L08L  J4A9 .583 .138 534 656
14 AL7 557 .670 244 L 653 SR
088 LT3 .598 LT 557 670




S
awle  0) 1-p35)  1p0) K20 1-(35)  1-B(50)
15 106 499 613 269 J6Th 758
06k h28 .549 168 .581 683
16 a2 .52 295 695
78 Jb5T 190 606
17 131 .555 202 .631
085 487 131 .555
18 L2 .555 215 631
09h  .h8T A2 .555
19 J110 51T L24L0 .656
O7h WL5T 163 .583
20 120 532 254 670
082 LT .175 .598
21 130 .549 268 683
L090  J491 187 .63
22 .100 . 201
.070 J142




-Sample

SP° o) 1-p(35) 1-p(50) ol(20)  1-B(35) 1-B(50)
23 110 215
.078 « 154
2, 121 .230
.087 167
k = 1,50
1 133 .363 450 133 363 450
017 115 .28 017 .15 .28
2 o243 546 L6L6 <243 546 646
050 .267 .381 .050  .267 .381
3 324 657 CSINT 32 657 ST
091 395 .519 .091 .395 .519
! A4 W49 .620 0L 728 .81l
LOL6  .319 L5 VAR K | .620
5 8L 577 677 450 .78l .8LL
071 LL1 .529 J8L 577 L6717
6 228 .63k T3k .228 634 T3k
.098  JLTT .603 .098 LT7 . 603

L5




Sample

e o10)  3-p3s) 1-p(50)  A20)  1-B(35) 1-B(50)
7 125 .529 .658 268 L6717 776
-056 01+O7 n551 .125 0529 0658
g 168 .58 697 321 720 .80L
088 Jhéb 597 .168 .58 .697
9 .182 l. 621 ‘731+ 0314‘2 0714'8 -830
. Ogh . 508 . 6142 * 182 . 621 . 7324»
10 118 .551 665 .215 .658 752
06L  Jb5T .583 118 .551 665
11 137 .580 711 .239 677 789
077 Wh9h 636 137 580 711
12 .100 . 530 683 .28 Tk 807
L058 452 .596 168 .618 .T3L
13 18 W557 690 2305 734 .82,
L072 480 627 191 . 642 .756
1, 127 .583 .705 203 L665 769
079 .509 L6l 127 .583 .705




L7

Samle  y10) 1p(35) 1-P(50)  oK20)  1P(35)  A-P(50)
15 » 147 . 609 .720 228 L687 .78l
094  J537 661 147 .609 .720
16 A1k 567 257 Wi
L075  .503 172 636"
17 2L 596 .272 734
.082 534 .185 663
18 135 .596 .287 734
091 .53 .198 .663
19 L1111 567 .226 .690
077 .512 159 .627
20 123 .586 2 705
L087  .527 Y I
21 34 60k .257 .720
.096 .54 .186 661
22 .105 .201
.075 146




om

saple o) 1-p(35)  1P(50)  20)  2-B35)  1p(50)
.117 .217
.085 .160
2L, .129 .233
.095 17
K = 1.80
1 158 J418 L514 158 418 .51
,020 L1146 .225 .020 L6 ,225 -
2 . 284 .613 . 712 o 284 613 .712
L066 . 328 L5k .066 .328 L5k
3 J116 J459 L600 .375 723 ,808
032 .287 426 116 WL59 . 600
L 179 W57 701 W60 790 .86l
J065 4393 .548 179 W57 701
5 225,658 750 225,658 750
L9 L9k .617 091 .49k 617
2L .56k .689 .275 7L 806
054 L35 .579 26 .56k .689




49

1-B(35)

Sample  (10) 1-B(50)  ol(20)  1-B(35) 1-B(50)
7 <164 617 .7&2’ 328 154 . 842
079  JL9L 643 164 617 JTh2
8 J13 .557 687 201 .67 77
L0510 455 .600 113 557 .687
9 <128 .600 730 e 2314 . 707 .810
' ,068 .502 L651 128 .600 730
10 .158 643 751 273 SN2 .826
.089 550 676 .158 643 751
11 106 573 727 .301 .758 .857
L061 491 662 .181 . 666 - .792
12. <137 625 752 « 220 . 708 813
084 547 691 137 .625 752

13 101 L576 2720 268 T30 .833 .

.065 506 665 .160 651 T
1 J110 - L60L 735 262 L .813
.682 J71 .676 .789

.070

<937




50

.199

Sample (1) 1-p(35). 1-B(50) oA(20)  A-P(35) 1-p(50)
15 132,632 J7L9 293 LT .852
087 567 698 .98 701 .801
16 106 4600 221 .27
071 541 156 - .662
17 J17  .632 W3 752
080 575 170 L691
18 128 632 259 752
089 575 183 691
19 110 .612 2 720
078,560 5L .665
20 122 .630 231 T35
088 .580 169 682
21 34 648 LT LT
098 - .599 183 .698
22 .109 . 265
.080




. 51

smple  j10) 1-p(35)  1-P(s0) o200 1-pOS)  1-P(5O)
23 122 216
.091 163
2L, ..103 234
.076 .179
k = 2,40
1 +202 .515 617 0 202 <515 . 617
LOu6 o LR12 3L JOL6 .212 TR
2 ) ° 100 - ohl-&l s 5810' ° 360 ’ . 718 ° 811
.02 248 .391 100 WAL - 584
3 A7 L637 129 465 841 .889
1,056 J4S1 566 171 637 729
I 103 530 6% .25, 701 .818
.039  .38L . 565 .103 .530 .690
5 AL .638 .755 3 JT782 ,861
062 503 645 4 .638 755
6 299 LT07 817 2385 .89 900
099 585 727 199 707 817




52

Sample

aple  (10) 1-p(G35)  1-p(50)  oA(20) 1-8(35)  1-B(50)

7 132 .65 78k 248 .55 .859
068 .5L0 .705 132 J6h5 .78l

8 .170 . 107 .820 .301 ;803 . 88L
o3 L6 750 70 707 .820

9 120 .658 793 206 b .853
068 - 573 .730 120 658 793

10 153 705 on 209 .78k 869
.092 .626 . 0756 ' 0153 0705 0811-5

11 110 .650 806 279 .800 . .898
067 L5TT 756 .78 J725 854

12 4L J705 L8300 221 T2 .873
092 638 8L Jhh 705 830

13 15 L667 860 .255  .793 .890
075 4605 767 A7 T30 .852

1 a2 697 .88 270 L8l .898
082  .638 782 756 862

185




53

Sample

iple g10)  1-p(35)  1-R(50) A(20)  1-B(35) 1-B(50)
15 Aoy W67 197 218 .782 L8713 -
07 L616 757 152 J727 .836
16 128 L0k 252,806
.09 652 181 LT756°
17 .01 688 271 .830
LO7L  W640 198 L78L
18 113 .688 215 JT78l
081 " .6LO J157 .736
19 .104 .678 0253 .810
076 J63L 190 767
20 118 697 208 .783
087 655 57T W0
21 31 .TI6 226 197
.09 675 A73 LTS
_22 <112 o 247
.085 192



Sample

o N

Sive A10) 1-p(35)  1-B(50) o(20)  1-B(35) 1-B(50)
126 . 210
.097 .163
2L «109 «230
.08L .181
k = 3,00
1 245 595 .70k 245 .595 . 704
072 .279 4,06 072 2279 406 .
2 JA37 0 W5u .687 428 9% .875
.038 334 499 .137 541 687
3 «229 .702 821 229 .702 .821
.08L .518 .683 LO8L .518 .683
L, 150 J6LT 9L .331 797 .891
L062 502 686 150 647 L7954
5 102 J626 761 .210 J748 .849
LOLE  .509 668 102 .626 L76L
6 A3 706 .835 .267 .809 .901
075 761 143 .706 .835

~601




55

ng;i;;e A10) 1-B(35)  1-B(50) X(20)  1-p(35) 1-p(50)
7 105 4668 815 W33h  BA9 «925
055 576 «750 «192 +761 8Tk
8 A0 JTHS 240 .82
.083 663 «140 oTh5
9 .109 «702 «290 845
+06k <627 «181 776
10 RIVARIN 226 815
- .089 683 bl 750
11 -.lll. 260
070 <172
12 J1L48 «219
.098 W18
13 o122 «255
.082 .178
ll& ) 0136 027l¥
-093 195



Sample N/ -
anple  /(10) o{(20) 1-B(50)
15 .120 .232
.085 .168
16 .105 .200
075 L6
17 .120 .220
.087 16k
18 135 «240
099 .181
19 128 - +220
.096 169
20 .108 «240
081 186
21 125 .208
096 162
22 110 .230
.085 182




57

021

Sample _ - -]
Size A(10) l—P(35) 1 }3(50) &(20) 1 P(35) 1 ?(50)
23 T 117 243

090 «193

2l .108 .219

084 175

I.LR. 0,10 w=2
k = 0,10

1 018 051 067 .018 .051 067
002 012 021 .002 .012 .021
2 .033  .083 .100 033 .083 .100
.005  .030 OLL .005 .030 L4
3 046,108 2129 OL6 .108 129
010 047 064 - .010 OL7 .06k
L 056 .126 149 056 126 149
015 061 081 015 061 .081
5 067 ALl 165 067 ISTAY 165
021 074 .096 ' 074 096




Sample  )10) 1-p(35)  1-B(50) oX(0)  1-B(35)  1-P(50)
6 077 .53 178 077 153 178
026 .085 .107 026 085 .107
7 083 162 184 083 162 .18
030 .092 113 030 .092 113
8 092 L172 .198 092 72 .198
036 .102 127 036 .102 .127
9 097 178 .206 097 .78 .206
039  .107 135 039 .07 135
10 .100 .187 .217 .100 .187 217
LOL1 0 W16 A LOLL 16 146
1 J11 .98 227 11 198 .227
050 127 156 050 W27 - .156
12 116 .206 227 116 4206 .227
053 .135 156 053 135 156
k = 0.30
1 053 JLkb .188 053 .16 .188
.006 +OhLl 066 006 L4l 066




59

Sample

SocS oA10)  1-B(35)  1-B(50) o(20)  1-B(35) 1-B(50)
2 097  .229 .283 .097 .229 .283
017 .095 139 .017 .095 139
3 129 - .290 340 129 .290 340
033 L5 .191 .033 45 .191
L 6L 332 .383 164 332 .383
051 .84 .235 051 .18l .235
5 188 .365 413 .188 .365 413
066 216 266 066 216 266
6 213 4392 L6 .213 .392 Jib6
083 J24L 303 .083 24k .303
7 229 412 465 229 412 465
.095 266 321 .095 .266 324
8 JA13  .29%0 347 252 434 485
057  .210 .268 113 .290 347
123 .303 .36 .26l AXA 499
06h  .223 .285 123 .303 .36k




Sample

IS {10) 1-B(35)  1-B(50) oL20)  1-B(35) 1-B(50)
10 139 323 .387 283 - L6k 518
076 W23 309 139 .323 .387
11 150 W347 410 .296 485 537
08L  .267 334 .150 347 410
12 166 .36k 410 .313 499 .537
098 .285 .334 .166 .36 410
k = 0.60
1 105 L2271 340 .105 270 340
015  .092 142 ,OL5 .092 142
2 0186 01006 01&86 0186 oh—Oé .L&86
Ohh 199 <279 Ol .199 279
3 245 W95 564 245 W95 564
078 .289 .368 .078 .289 .368
4 .288  J554 619 .288 o554 619
099  .356 436 .099 356 o436
5 Q42 .408 483 350 597 655
063 .29 .369 142 408 L83




e

Sampl ,
ample  j(10) 1-B(35)  1-B(50)  ol(20)  1-B(35)  1-B(50)
6 476 L6l .534 .380 641 .693
086  W345 425 176 6L .534
7 103 369 457 .L,0b .655 713
.055  ,287 .378 .199 483 .562
8 129 .405 492 .232 .516 .593
LO7h 323 AT .129 405 492
9 43 W425 .515 250 .534 .613
08, 3Lk 439 143 425 .515
10 104 .378 279 562
066 «315 169 U457
1 J19 W13 .299 .592
077 351 186 491
12 A35 439 206 515
.050 377 135 439
K =0,
1 ALh 378 L6l kb .378 L6l
025 J148 ,223 025 148 .223

61



Sawple  y10)  1-B(35)  1-B(50) A20)  1-B(35) 1-B(50)
2 265 o542 631 .265 542 631
074 2303 409 oy/A .303 409
3 Jd25 Wh22 .519 bk J6hl 713
LOL7 280 .381 125 422 519
L Q77 .505 596 AT .703 765
075 366 467 177 .505 .596
5 108 W431 .525 223 560 645
L053 o331 429 .108 431 .525
6 45 W485 .50 .27 W61 .698
078 .387 V500 A45 0 Wk85 590
7 ATL 526 .625 .303 AN 726
8 JA27 W4T 580 209 .569 660
077 WJLOL 511 127 WKTT 580
9 LS .500 609 .231 590 685
091 425 5h2 45 .500 609

62




Sample

oo cM10)  1-B(35)  1-B(50)  A20) 1-B(35) 1-B(50)
10 16 W46T7 268 625
077 405 A76 W540
1 136 .511 294 .660
' 093 450 199 580
12 110 483 .22 609
077 W31 157 .542
k = 1,20
1 213 469 .565 213 469 .565
051 208 .BQh 051 208 304
2 106 J40L .523 337 LT 736
032 W2h4 .366 .106 401 .523
3 175 W537 L6140 431 WT75 .8l
070 .38L 499 175 .537 650
L 15 L48L .59 2Lk .625 716
.053 368 490 J15 481 <594
5 160 .55k .653 .304 .685 6L
.083 Lly5 557 2160 554 .653




6l

Sample

Sime  SA(10)  1-p(35)  1-B(50) o(20)  1-B(35) 1-B(50)
6 » %20 « 510 +63% »R10 612 STLE
.068 423 o555 120 .510 631
7 QLT .557 670 2Lk 653 T
088 4T3 .598 KT 55T 670
8 a2z .527 295 .695
078 457 «190 606
9 dk2 .555 215 .631
09 487 dh2 555
10 120 .532 25 670
082 WATh A75  .598
11 .100 «201
.070 142
12 121 «230
.087 167
k = 1.50
1 243 WShé 646 .23 . 546 646
.050 «267 .050 <267 «381

.381




Sample

WIS _(10)  1-p(35)  1-B(50) o(20)  1-p(35)  1-B(50)
2 REVARRY i} .620 0L 728 .811
OL6  .319 51 141 491 .620
3 228 634 T3k 228 634 734
098 W77 .603 098 JA7T .603
5 168 .58 .697 321 L720 .20L
088 466 <597 168 581 697
5 118 W55 665 215 658 752
06k W57 .583 .118 .551 665
6 100 .530 .63 278 T 807
| 058 452 596 168 618 3L
7 127 .583 705 .203 665 769
079 4509 X 127 .583 .705
8 . 1114- . 567 . 257 ’ . 711
075  .503 72 636
9 135 .596 287 J734
091 .534 98 663




66

Sample

SRS Sl10)  1-B(35)  1-B(50)  o{(20)  1-B(35) 1-B(50)
10 123 .586 252 705
087 527 173 SOl
11 .105 .201
075 146
12 .129 .233
.095 174
Kk = 1,80
1 28L  J613 712 281 613 712
066 .328 L5k 066 .328 5L
2 179 W71 .701 260 .790 .86
065 393 .548 179 571 701
3 12 J564 .689 275 R .806
054  J435 579 124 .56k 689
L 13 .557 687 <201 J6TL 77
051 W55 .600 J13 557 687
5 158 L643 .751 273 742 826
.089  .550 676 .158 643 751




67

Sample

So® S(10)  1-B(35)  1-B(50)  oX(20)  1-8(35) 1-B(50)
6 37 .625 .752 .220 L7708 .813
LO8L 54T 691 137 625 752
7 .110 604 735 .262 JLL 843
.070 «537 .682 A71 676 .789
8 106 600 227 a7
071 o541 .156 662
9 128 .632 <259 .752
089 575 183 691
10 Jd22  .630 231 735
.088  .580 .169 .682
11 0109 0265
.080 199
12 .103 o234
076 179
k = 2,40
1 100 WLhd .58 .360 718 811
026 W28 391 ,100 AL 584



68

Sample

S® Ji10)  1-p(35)  1-B(s0)  ol20)  1-B(35) 1-B(50)
2 .103 530 690 .25 701 818
039 384 565 .103 530 690
199 .707 817 .385 .829 .900
099  .585 727 199 707 .817
L JA70 707 820 .301 .803 .88l
| 073 W61 750 .170 707 .820
5 153 705 814 249 78 .869
092 626 756 .153 705 L8LL
6 Q4 705 830 221 72 873
092  .638 78, 1k 705 .830
7 A2 697 848 .270 814 .898
082 .638 782 185 756 .862
8 128 704 © .22 .806
090  .652 181 756
9 q13 0 L688 215 784
08l J6LO 157 736




A(20)

Sampl
ample  10)  1-B(35)  1-p(50) 1-p(35) 1-p(50)
10 +118 697 «208 783
.087 655 157 « 74O
11 J12 247
.085 192
12 +109 «230
LO8L 181
k = 3.00
1 W37 W5h1 687 428 194 875
038 334 499 137 541 687
2 A50  J647 9 .331 797 891
062 «502 686 150 +64L7 <194
43 .706 .835 267 4809 .901
.575 .601 ,761 o143 .706 835
A AK0 LTS o240 824
083 .663 JU0 TS
5 oLhls «750 o226 «815
089 683 oLliki 750




Sampl / - - '
ample  (10) 1-B(35)  1-B(50) o200 1-B(35) 1-B(50)
6 148 .219

.098 148
7 136 27k
.093 195
8 +105 « 200
075 146
9 2135 .20
099 181
10 .108 240
081 .186
11 110 0230
.085 .182
12 .108 219
084 175

70




I,R. = 0,10 w=3
c10) 1-B(35)  1-B(50) o((20)  1-p(35) 1-B(50)
k = 0,10

026 069 088 .026 069 .088
00,  .022 .033 00k .022 .033
OL6 108 129 046 108 129
010  .O47 06l 010 OL7 06k
LO6L 133 .158 061 133 .158
017 J067 059 2017 067 .059
LO77 JA53 178 077 153 178
026 .085 107 026 .085 107
088 - .167 191 .088 167 191
OL3 097 120 043 .097 120
097 178 .206 .097 178 .206
039 107 135 .039 .107 135
.108 191 W217 08 L1591 217
047 120 146 047 .120 146




72

Sample

amle  (10)  1-p(35)  1-B(50) =(20)  1-B(35) 1-p(50)
8 JA16  L206 227 116 206 .227
053 .35 156 .053 .135 156
k = 0,30
1 076 193 240 076 193 240
013  .070 102 .013 .070 102
2 Jd29 .290 340 129 .290 <340
033 W45 192 .033 145 JA91
3 JA73  W348 402 173 348 402
057  .199 255 J057. .199 .255
b 213 W392 il 213 392 kb
L083 W24 .303 .083 o2l 303
5 J02  .278 2331 <240 423 471
09 199 .251 102 278 .331
6 23,303 360 <261, b6 499
06L  .223 .285 123 .303 364
7 JAL5  W331 .387 290 A71 518
L0081  .251 309 L5 331 .387



73

L(10)  1-B(35)  1-B(50) {200  1-B(35) 1-p(50)
166 361, <410 «313 199 «537
098 285 334 66 364 410
k = 0.60

k5 W348 423 L5 348 423
027 L9 .215 027 49 .215
245 495 .56k 245 W495 561
078 .289 .368 078 .289 368"
.121-; 0381 OL'I67 0317 [ 575 06[4'3
051 263 .352 a2, .38 467
A76 W6l 53h .380 651 .693
.086 345 kiS5 176 461 <534
«115 .386 468 o215 o199 572
.063 304 389 J15 .386 68
JA43 W425 515 250 534 613
08L  J3hb 439 L3 Wh25 <515
J10 .389 288 W5T2

070 o326 176 468



Th

Sample

aible  J10)  1-B(35)  1-B(50)  A20)  1-B(35) 1-B(50)
8 135 439 «206 «515
090 377 135 439
k = 0.9
1 209 4T3 562 209 W73 .562
OLé6 232 325 ~OLb #R32 325
2 JA25 422 .519 o3k NI51 713
OL7 4280 381 125 422 519
3 196 .534 628 435 723 786
091 397 .505 196 .53k 628
& o1l 485 «590 271 611 698
.078 387 « 500 15 485 .590
5 J13 453 553 .325 663 735
067 376 W81 191 547 637
6 45 4500 609 o231 590 685
091 J425 o542 145 +500 609
7 125 483 «280 o637
. 081& olbl9 0187 * 553 ’




SA(10)  1-B(35)  1-B(50) A(20)  1-B(35) 1-B(50)

J10  W483 .22l 609

077 W31 A57 o542

k = 1,20

269 .576 667 269 J5T6 .67
068 257 oh27 068 257 427
A75 537 640 J3L T8 .811
070 381 o499 A75  W537 6LO
JA3h 517 633 270 655 6
066 405 o534 Ja3L 517 .633
«120 510 631 «210 612 716
068 o423 555 120 2510 631
+104 499 613 0269 o7k <758
06L 428 .549 68 L5681 .683
JAL42 «555 0215 631

WO9L  J487 k2 555

130 «5LY o268 +683

090 491 J87  L613



Sample

S ol10) 1-B(35)  1-B(50) A20)  1-p(B5) 1-p(50)
8 121 230
.087 167
k = 1,50
1 324 .657 ST 324 W657  WJTWT
091 395 .519 .091 .395 .519
2 .288 06315 ® 73‘,4 0228 96315 ‘73[+
098  JLT7 603 098 L7 4603
3 JA82  .621 T3k o342 JTh8 .830
.09, .508 642 182 621 734
L 100 .530 663 278 JTh .807
058 452 <596 .168 618 734
5 JALT  L609 720 228 687 781
004 J537 61 147 609 720
6 135 o596 287 JI3L
091 .534 .198 663
7 a3 W60k 257 o720
096 J541 wiub 661




77

Sample  /(10) 1-B(35)  1B(50) o(20)  1-B(35) 1-B(50)
g .129 233
.095 7L
k = 1,80
1 J16 . 459 600 375 723 .808
032,287 426 o116 o459 .600
2 124 .56k 689 275 7L 806
054 435 .579 J12 56k 689
3 128 600 730 .234 707 810
068 502 651 .128 600 730
L 37 .625 752 .230 708 .813
084 W5L7 691 137 625 2752
5 132 .632 749 .293 771 852
087 567 698 .198 0L .801
6 128 632 +259 752
089  .575 .183 691
7 J3L  J6L8 o247 L9
' .098

<599

.183 698



78

S10)  1-B(35)  1-B(50) (20) 1-B(35) 1-B(50)
.103 234
.076 179

k= 2,40

A7L 637 <729 465 841 .889
056 451 566 171 637 729
199 L707 817 .385 829 900
099  .585 727 199 707 817
.120 .658 .793 .206 < 7h6  +853
068 .573 .730 120 658 .793
ALk 705 830 221 72 4813
L0092  .638 .78k RN 705 830
0L 6T 797 218 782 .873
LO71L 616 <757 152 727 .836
JA13 L688 215 784
081 L6L0 157 736
A31 LT16 2% 197
098 L675

173 757



79

Samole  /10) 1p(35)  1-B(50) oA(20)  1-B(35) 1-B(50)
8 .109 .230
.08l 181
k = 3,00
1 0229 .702 .821 .229 .702 .821
084 .518 683 08l .518 683
2 JAL3 LT706 .835 267 .809 901
075 J60L 761 143 706 835
3 109 702 290 845
.06l 627 181 776
L 148 o219
.098 148
5 »120 T .232
085 168
6 .135 240
.099 181
7 .125 .208
096 162



S(10)  1-B(35)  1-B(50) A(20)  1-B(35) 1-B(50)

.108 0219
.08l 175

= 0.10 =5

k = 0,10
033 .083 100 .C33 .083 .100
.C05 030 041 +005 «030 . 0Ll
056 126 <149 056 126 149
.C15 061 081 o015 o061 .08L
077 153 78 077 153 .78
026 .085 107 026 085 «107
092 172 198 092 172 198
036  ,102 - .127 2036 .102 127
«100 <187 «217 .100 .187 «217
oOLl»l 0116 0115'6 001-{-1 0116 0111'6
116 206 «227 o116 ;206 «227
055 135 .156 .053 -135

.156




279

S(10)  1-B(35)  1-B(50) o((20)  1-B(35) 1-B(50)
k= 0,30
097 229 283 097 .229 .283
017 095 .139 017 .095 139
.051 184 .235 ,051 184 «235
2213 .392 L46 .213 .392 kb
.083 2L, .303 .083 2LY .303
113 «290 347 252 A3k L85
057 .210 268 J13 4290 347
JA39  .323 .387 <283 oh6h .518
076 243 +309 2139 323 .387
0166 03 6L& ! .1&10 031.3 o2&99 . 537
098  .285 334 166 364 410
k = 0,60
L1860 L406 486 186 406 486
Ol 199 Ol 199 279




Sample

sample (10) 1-B(35)  1-B(50)  X(20)  1-B(35) 1-8(50)

2 0288 554 619 «288 « 554 W519
099  .356 436 .099 356 436
176 461 o534 380 L1 693
086 345 o125 176 L6L .53
«129 405 1192 232 +516 «593
O o323 WATA 129 405 492
«10k 378 o279 0562
066 .315 169 457

6 O35 439 206 - 515
090 377 135 439

k= 0,90

o265 W5k2 o531 205 o542 631
O7h 303 409 07 .303 409
A77 0 .505 .59 L1k . 703 765
075 366 o467 177 «505 <596
o1h5 L85 «590 o271 611 698
078 387 +500 145 485 590




83

Sample

amle (o) 1-B(35)  1-B(50)  A(20)  1-P(35) 1-B(50)
L o127 LTT +580 o209 .569 680
077 401 .511 127 477 .580
5 J16 o467 268 625
O77 o405 176 540
6 J10 483 o22h 609
077 W431 .157 .542
k = 1,20
1 106 L401 .523 337 W7 .736
032 J2h .366 .106 0L .523
2 J15  W481 o591, 2L W625 716
053 .368 490 115 81 5590
3 120 510 631 210 612 W76
068 o423 555 J20  L510 .631 o
4 J22  .527 0295 695
078 o457 190 L5406
5 120 o532 254 W570
082 AT 175 .598



8L

Sl o10) 1G5 1B(50)  ol(20)  1PG5)  1-p(50)
6 o122 «230
.087 167
k = 1, :20 v
1 AL 9L 620 0L L7288
046 319 51 AL 9L .620
2 .168 .58 697 0321 720 -80L
088 466 597 168 .58h 69T
3 100 .530 663 278 T 807
.058 o452 <596 168 618 o3k
L o1lh 567 o257 o711
075 o503 172 636
5 <123 <586 o212 o705
087 527 o173 WA
6 129 .233
.095 A%




85

S
ample  (10)  1-B(35)  1-B(%0) A20)  1-B(35) 1-B(50)
k = 1,80
1 179 val 701 o460 790 864
065 393 o548 179 o571 .701
2 113 4557 687 +201 HTL 777
051 o455 o600 o113 0557 .687
3 «137 0625 o752 o 22 708 .813
084 o5hT 691 2131 625 o752
L 106 2500 .22 o727
071 o551 2156 562
5 0122 ° 630 [ 231 073 5
,088 580 169 682
6 103 0234
0076 0179
k = 2,40
1 .103 «530 «690 0250 o701 .818
039 38k . o565 .103 530 +690




86

A(10)  1-B(35) o(20)  1-B(35) 1-B(50)
«170 707 .30%L 503 L8814
073 LAl 170 707 820
Akl W705 221 JI72 .873
092 .638 RINA 705 80
128 o 10L 252 806
090 652 181 756
118 597 208 783
087 W555 o157 <40
.109 2230
.08L o181
50 L4477 331 W797 .891 S
062 502 .150 647 .79
.ll;O 07145 02£}O .82[}
083 663 140 oTL5
J148 .29
098 148



Sample _i10) 1-B(35)  1-B(50) <d(20)  1-B(35) 1-B(50)
L .105 .200
.075 46
5 ,108 240
.081 .186
6 .108 .219
.08 175
IR, = 0.20 wewl
k = 0.10
1 018 051 067 013 051 067
002 .012 021 .002 .012 021
2 033 .083 .100 .033 .083 .100
005 030 JOLL 005 .030 0L
3 OL6 108 .129 .OL6 .108 129
010 JOL7 06l ,010 .0L7 .06,
L 056 J126 149 056 W26 49
015 061 081 LO15 061 081




88

Saple  1(10)  1-B(35)  1B(50) A20)  1-B(35) 1-B(50)
5 067 L .165 067 4L .165
021 OTh .096 021 .07 .096
077 J153 178 077 153 178
026 085 .107 026 .085 1107
7 083 162 184 083 162 184
1,030 092 113 036,092 113
8 092 72 198 092 .72 .198
036 102 127 036,102 127
9 097 178 .206 097 178 .206
039 107 135 039,107 135
200,187 2217 100 187 .27
Q4L .16 46, OLL 116 146
11 JA1L 198 .227 ALl 198 .227
W050 . ,127 156 050 127 156
116 .206 227 A6 206 .227
053 J135 T L1s6 053 135 156




A(10)  1-B(35)  1-B(50) A20)  1-B(35) 1-B(50)
k = 0.30
053 J1hb .188 .053 A46 . L188
.006 Ol 2066 006 LOh1 066
097 4229 .283 097 .229 .283
017 095 139 HOL7 095 139
129 .290 340 .129 .290 340
033 W45 191 .033 L5 .191
J6L - .332 .383 164 332 .383
051 184 .235 051 184 .235
0188 . 0365 -1113 0188 0365 9413
.066 216 o266 066 o216 266
C.213 392 L6 .213 392 k6
.083 o244 «303 .083 2LL «303
229 W12 165 .229 L12 465
095 266 .324 095 .266 324
113 «290 347 252 434 o485
OO 57 ] 210 [ 268 ] 113 L) 290 ) .31&7



Sample

awple  j10) 1-B(35)  1-P(50) oA20)  1-B(35) 1-B(50)
9 «123 .303 +36L, o264 AN 2499
LO6L 223 .285 .123 .303 .364
10 JA39 323 387 283 NN 518
076 243 «309 139 W323 .387
11 JA50  W347 410 .296 485 537
08L  .267 334 .150 347 410
12 #166 364 410 313 499 537
098 .285 334 166 364 410
k = 0,60
1 105 W27 340 .105 271 340
015 .092 42 015 .092 142
2 A86 W46 486 186 406 486
O W199 279 JOLh :199 .279
3 245 495 564 o255 495 .56k
078 289 .368 078 .289 .368
4 288 W55k W619 288 W55k W619
099 356 436 .099 356 436




91

Sg’;gﬁ@ A(10)  1-B(35)  1-B(50) K=0) 1-B(35) 1-B(50)
|
5 w2 508 -483 340 0597 .655
063  .290 369 42 408 483
176 <461 «534 «380 641 o693
7 JA03  .369 457 406 655 <713
055 287 378 199 483 .562
8 Jd29 W405 492 0232 .516 <593
OTh 0323 WATA 2129 405 492
9 A3 W25 W5L5 250 W53k .613
08L  W3hk 439 143 425 515
10 204 W378 279 0562
066 315 169 W45T
1 JA19 W43 299 592
077 351 186 491
12 135  W439 206 515
090 377 135 o439



S(10)  1-B(35)  1-B(50) A(20)  1-B(35) 1-B(50)
k = 0,90
1Akt 0378 .l+6l+ 1Ll o3 78 ' olbél&
025 A48 0223 025 148 v223
«265 o542 631 o265 o542 631
LO7h 303 109 OTh «303 409
JA25 o422 $519 3kl 06M «713
OLT «280 «381 J25 0 422 .519
0177 .505 0596 om 0703 -765
075 .366  .h6T A77T 4505 .59
053 .331 429 .108 431  .525
A4S W485 «590 271 611 .698
078 387 «500 «1h5 485 «590
ATL 526 625 303 HL6 726
097 W43 540 71 o526 625
127 AT «580 «209 .569 660
077 0L o511 127 477 .580




Sample

S® ol(10) 1-p(35)  1-B(50)  A(20)  1-B(35) 1-B(50)
9 145 « 500 609 «231 590 585
091 J425 o542 145 +500 .609
10 116 AubT 268 625
077 405 176 .540
11 136 «511 e 294 <660
| 093 450 199 .580
12 J10 .483 o221, 609
077 431 157 L2
k = 1,20
1 213 469 o565 213 469 .565
051 .208 304 051 208 «304
2 106 LL0L .523 337 WL 736
032 o 2Ly 366 106 «401 «523
3 175 537 640 W31 775 .811
070  .381 499 175 «537 640
b JA15 W48l 059 2Lk .625 L6
053 .368 490 J115 481 594




b

samle  j(10) 1p(35)  1-B(50) oA20)  1p(35) 1-P(s0)
160 .55k 653 30, 685 .6
083 .bbS 557 160 W55k 4653
6 «120 «510 631 «210 o612 .76
.068 423 555 «120 «510 631
7 LT 557 670 2L W53 ST
.088 473 «598 o147 «557 670
g 122 521 295 4695
078 457 «190 .606
9 G2 W555 215 W63
09 o8T A2 555
10 120 o532 255 670
- .082 ATl - o175 «598
11 ' «100 201
070 C elh2
12 121 230
.087 167



(10)

1-B(35)  1-B(50)  oA(20) 1-B(35)  1-B(50)
k=1

253 o5hb b6 243 o546 L6
050 267 .381 050 267 381
4L W49 620 JLOL . 728 811
’ 00146 0319 ol}5l .11&1 01&91 . 620
228 634 T3k 228 634 3L
098 WATT +603 098 LTT 603
168 .58 697 321 720 .80L
088 466 .597 168 .58k 697
J18 - W551 +665 .215 658 $ 752
W06L 45T 583 .118 .51 665
00 530 663 278 JTLh 807
058 J452 +596 .168 618 T3
J27 583 705 4203 .665 769
079 509 Jbbk 127 .583 705
AL o567 257 711
075  .503 172 636




96

Sample

SR J10) 1-B(35)  1-B(50) o(20)  1-B(35) 1-B(50)
9 «135 596 « 287 T34
091 53k 198 663
10 o123 586 o242 705
087  J527 173 I
1 105 201
075 . k6
12 129 .233
.095 A7
k= 1,80
1 o28L 613 o712 e 254 .613 <712
0066 0328 01&51‘- 0066 0328 oo‘-&Sl&
2 o 179 ° 571 0701 ) 014:60 . 790 .86‘4-
065 0393 o548 279 ST J701
3 o124 « 564 689 . 275 . TLL 806
L05h  ob35 .579 A2 W56k 4689
“' 0113 0557 0687 ) ‘ 0201 0671 . 0777
051 455 600 113 557 687



S
SR o10) 1pGs)  1-Bls0)  oA2) 1-B(35)  1-B(50)
5 A58 L643 . 751 273 JTh2 826
089  .550 676 158 643 751
6 137 625 752 0220 »708 813
084 .5hT <691 137 625 752
7 0110 . 6010' L) 73 5 . ® 262 . ] 714'1 . 8[-&3
070 o537 682 71 676 789
8 06 600 227 J727
R 071 ® 5‘&1 .156 . 662
9 128 W632 .259 752
089 575 .183 <691
10 J22 630 o231 735
0088 ° 580 ‘e 169 . 682
11 .109 265
0080 0199
12 «103 o234
076 179



98

Sample

£(10)

1-p(50)  A(20)

Sine ‘ 1-p(35) 1-B(35) l—p(so)
k = 2,40
1 ,100 b1 . 581 360 J718 .81l
2 ©,103 530 .690 .250 .701 .818
.039 384 .565 .103 .530 .690
3 .199 707 .817 .385 .829 .900
099 585 727 .199 707 .817
L .170 .707 .820 .301 .803 884
.073 L611 750 .170 707 .820
5 53 705 814 «249 784 .869
| 092 626 756 153 .705 .8l
% bl 705 .830 o T2 873
.092 .638 784, WLhk .705 .830 -
7 124 .697 848 .270 .81l .898
082 - .638 782 185 JT756 .862
8 .128 .70k .252 .806
090 . .652 J181 ,756




Sample

A(10)

663

Size 1-p(35)  1B(50)  A0)  1-p(35)  1-P(50)
9. 113 688 215 .78
,081 L6L0 w157 .736
10 18 .697 .208 .783
.087 655 .157 .740
11 .112 2L7
.085 192
12 109 .230
.08L 181
k = 3.00
1 37 J5hL 687 428 .79k .875
038 334 499 .137 W5hL1 .687
2 150 JOLT 794 331 797 .891
L062  .502 .686 150 LOLT 794
3 43 706 .835 267 .809 .901
'Y 075 Y 601 [ 761 [ ) 11#3 0706 * 835
L L0 LThS 240 .82
.083 140 S5




100

Sample

sive  AN10) 1-p(35)  1-B(50)  A20) . 1-p(35)  1-B(50)
5 JLh JT50 .226 .815
.089  .683 JRVAA .750
6 148 - .219
098 J148
7 136 270
.093 .195
8 ,105 .200
.075 46
9 .135 240
.099 . .181
10 ,108 240
081 186
11 110 .230
.085 .182
12 .108 .219
.08 175




I.R. = 0,20

=2

<

SA(10)

1-p(50)  oA(20)

1-B(50)

1-B(35) 1-p(35)
k = 0.10
.033  .083 . - ©.033 .083 .100
.005  .030 005 030 Lol
056 126 - ,056 126 149
.d15 - ,061 ,015 061 .081
o7 .53 077 .153 .178
026 .085 026 085 .107
092 J172° 092 .172 198
036 .102 036 .102 127
100 .187 .100 .187 .217
oLl L116 041 .116 J1L6
J116 .206 '}116 . 206 .227
L053 135 .053 .135 .156
097 .229 097 .229 .283
017 095 017 .095 .139



J(10)  1-B(35)  1-(50) oA20)  1-B(35) 1-B(50)
6L .332 .383 Q6L .332 .383
051, .18k .235 051 L8l .235
213 392 JAL6 . 213 392 L6
083 L2hh .30 083 .2k .303
113 .290 30T 252 W3k .485
L057 . .210 .268 .113 .290 347
39 323 387 283 JhbL .518
076 J2h3 .309 139 L3230 .387
166 W36k b0 313 L9 537
.098  .285 3B 166 .36k 410
k = 0.60
186 - LLO6 486 - .186 406 1,86
Ohh 199 .279 b, 199 .279
288 L554 619 288 554 .619
099 356 136 099 .356 436
176 W6l .53 380 6L .693
086  u345 425 76 kel 534




Sample

Sive A(10)  1-p(35) 1-B(50) o420 1-p(35)  1-B(50)
. 129 JLO5 492 .22 W516 2593
o7 2323 Ll 129 405 492
5 J10L 378 219 562
066 315 .169 457
6 135 J439 206 .515
L090 377 .135 439
¥ = 0, 20
1 265 J5h2 531 265 J5h2 631
074 303 L1409 o7 .303 409
2 177 4505 596 L1 703 765
075 .366 467 177 .505 .596
3 L5 485 .590 -t 611 .698
078 .387 .500 L5 Wh8S .590
I 127 W77 .580 ,209 .569 660
077 LLOL .511 127 AT .580
5 116 467 268 .625
077 JhO5 .176 . 540




104

Sample  10)  1-B(35) 1-p(50)  Sl(20)  1-B(35) 1-p(50)
6 « 310 183 .22k - .609
077 431 157 .542
k=1,20
1 106 JL0L W53 337 - L6WT 136
032 L2k 366 106 L40L .523
2 15 L48 .59L 24k 625 716
1,053,368 490 115 481 . 594,
3 120 .510 631 .210 612 716
068 423 +555 L1120 .510 631
e 122 527 .295 .695
1,078 457 .190 .606
5 120 .532 .25, 670
082 JATh 175 598
6 121 .230
.087 .167




105

557

saple  10) 1-(35)  1P(50) oA20)  1-p(33) 1-B(50)
k=1, §O :
1 - A1 W49 620 JA4OL 728 .81l
Cou6 W39 51 A4 Wh9L .620
2 168 « 584 697 321 . 720 « 304
088 466 597 .168 58l 697
3 ° 100 ¢ 530 . 663 . 278 L . 711‘- ° 807
,058 452 .596 168 .618 734
Lo 1 W567 257 L
075 503 L1720 W636
5 123 586 242 .705
J087 L5271 173 L6k,
6 ,129 .233
.095 A7
k = 1.80
1 JA79 0 5T . #7001 60 " ,790 .86
065 393 .5L8 179 W57 L70L
2 113 W557 687 200 L671 777
L051 455 . 600 .13 687




106

S
arple  (10) 1-(35)  1P(50)  oA(20)  1-(35)  3-P(50)
3 37 .625 752 .220 .708 813
084  J54L7 691 .131 .625 752
L 2106 4600 227 727
071 WL .156 662
5 12 .630 231 735
.088 « 580 169 .682
6 .103 231
.076 179
' x = 2,40
1 03 .530 . 690 o250 .701 .818
.039 .38k .565 .103 .530 .690
2 270 707 820 .01 .80 .88l
073 L611 750 .170 707 .820
3 4L 705 .830 221 772 .873
092 .638 784 Qb 705 .830
Iy 128 .70 .252 . .806
.090 .652 .181 .756
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Sample

ivg  oN10) 1-p(35)  1-p(50)  oA(20) 1-B(35) 1-B(50)
5 118 697 208 783
087 .655 .157 740
6 .109 .230
.08 .181
o k = 3.00
1 150 J647 L CTRRN 5 B .891
062 502 .686 .150 L7 194,
2 KO JThS +250 .82%
.083 .663 '.lhp TS5
3 148 .219
.098 148
i ,105 ©,200
.075 b
5 .108 . 240
.08l ;186
6 .108 .219
75

.08L




I.R, = 0.20 w=3

A(10)

1-p(35)  1-p(50)  A(20) 1-p(35) 1-B(50)
k = 0,10
oL6 .08 .129  .ok6 08129
LO10 © JO47 . .06l .010 .OL7 .06l
077153 .178 077 153 178
.026 085 «107 .026 .085 . 107
097 . 178 . 206 097 178 .206
,039  ,107 -, 135 .039 2207 - 135
16 .206 o227 J116 .206 227
053 135 156 .053 .35 156
k = 0.30
129 .290 L340 129,290 .340
033 45 191 033 WS .191
213 2392 L6 213 392 LMb
083 .2k .303 083 - Sk 303
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S 1

sibe Sl(10)  1-p(35) 1-p(50)  ol(20)  1-p(35) 1-P(50)

3 123 .303 36l 26l JLbb 499

I 166 364 .410 313 499 .537
L098 .285 334 166 36l 410

¥ = 0,60

1 2h5  Lh95 <56k 245 Jb95 .56l
0078 . 289 0368 ‘. 078 . 289 0368

2 176 - Jh6L 534 .380 L6l1 .693
086 W3L5 425 W176 L6l .534

3 A3 425 . 515 .250 534 613
08, Wbk 439 AW 425 .515

I 35 439 206 .515
090 377 135 439

1. .25 422 .519 VRN A 713

Y .381 125 W22 519

.280
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Samle  (10) 1-(35)  1-(50) oA(20)  1-P(35) 1-p(5O)
2 VLS Jb85 .590 27 L6l .698
078 387 .500 L5 Wb85 .590
3 45 500 609 231 .59 685
091 J425 W5h2 VLS .500 609
L 110 483 22, .609
077 W31 57 J5h2
k=1.20
1 A75 537 640 U431 775 811
070 .38l 499 75 L5317 L6140
2 J120  .510 631 .210 612 JT16
068 Wb .555 120 L510 .631
3 JAu2 555 .215 631
09k J487 42 .555
h 9121 6230
087

167
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Sample  ;(10) 1-p(35) 1-B(50) ol(20)  1-B(35) 1-B(50)
k =1,50
1 228 634 34 228 3L T3
2 100,530 663 278 JTL 807
058 452 «596 168 618 T34
3 A35 .59 287 JT3h
W91 o534 198 L663
b .129 .233
.09 174
k =1,80
1 24 .56k -689 275 WL .806
054 o435 579 CW12h .56k .689
2 ] ' 0137 . 625 . 752 ° 230 0708 . 813
08L 547 «691 JA37 625 0752
3 128,632 259 752
089 575 a8 L9




1i2

Sample  (10) 1-B(35)  1-P(50)  o(20)  1-B(35) 1-B(50)
b .103 .23
.076 179
k = 2,40
1 199 LT07  L817 2385 .829 .900
099 585 727 199 .07 817
2 AW L705 830 221 772 873
092,638 784 Ak 705 830
3 113 688 215 784
081 640 W57 .736
4 .109 .230
<084 0181
k = 3.00
1 A3 706 835 267 809 901
075 601 761 43706 835
2 2148 .219
2098 ol48
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Semple  ,(10)  1-p(35)  1-B(50)  A(20)  1-B(35) 1-P(50)
3 135 .240
L 108 29
.08l 175
I.Re = 0,20 w= [
k = 0,10 |
1 056 126 - 149 .056 126 149
015 <061 081 015 061 .081
2 092 A72 98 W92 72 198
| 036,102 127 036  .102 127
3 2116 ' «206 o227 116 206 o227
053 135 156 G053 135 156
k = 0,30 _
1 JA6h  .332 383 w164 332,383
051 .18h 235 L0510 18 .235
2 J13 290 2347 252 W43k 485
057 210 . 268 113 290 347
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Sample

Sine SA(10)  1-B(35) 1-8(50) oA(20)  1-B(35) 1-B(50)
3 0166 ’ 0361} 0’410 0313 -l{'99 . 537
0098 -285 03315 .166 036‘& OMO ’
k = 0,60
1 0288 . 551& ® 619 . 288 [ 55“‘ 0619
099 356 436 099 356 L36
2 129 - J405 492 .232 516 .593
OTh 323 WATA 129 405 492
3 JA35  WA439 206 515
090 377 135 439
k = 0,90
1 A77 505 «596 417 703 .765
075 o366 467 277 505 596
2 JA27  WATT 580 209 0569 660
LOT7 o401 W51 127 477 .580
10 483 22 4609
077 431 157 o542



S 1 .
Pl g(10)  1-p(5)  1-p(50) A(20)  1-B(35) 1-B(50)
k = 1,20
1 Jd15  W481 59 241, .625 o716
053  .368 490 115 481 59
2 J22  .527 295 695
- 078 457 190 506
3 121 +230
087 167
k=1.50
1 168 .58 697 2321 720 .804
1,088 Jh6b 597 168 584 697
2 AL 4567 257 JAL
075  .503 S aT72 . .636
3 129 «233
095 17k
k = 1,80
l 0113 [ ] 5 57 3 687 l : . 201 0671 . 777
051 ob55 - 600 113 «557 687
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(10)  1-B(35)  1-B(50) o(20)  1-B(35) 1-B(50)
106 .600 0227 727 ' 1555
O7L o541 A56 0 W662
»103 o234
076 179

k = 2,10
170 WT07 820 L300 .803 .88
073 W6l 750 170 707 820 -

128 J0h 252 806
090  .652 181 756
.109 230
084 181

k = 3,00
AW LTS 240 824
083 663 | A0 JTh5
.105 200
075 146



Sample )
amble  4(10) 1-p(35)  1-p(50)  oA(20) 1-B(35)  1-B(50)
3 108 .219
08l 175
IR, 20,30 we1l
| k = 0,10
1 026 069 088 026 069 .088
004  .022 .033 00k 022 033
2 OL6  .108 129 OLb .108 2129
010 04T 064 .010 LOLT7 06l
3 061 133 158 061 W33 158
017 067 059 017 067 .059
b 077 153 178 077 153 178
026 085 .107 . 026 085 107
5 088 167 191 088 167 191
043 097 120 043 .097 .120
3 097 178 «206 .097 178 206
039 107 135 039 .107 135




;((10) l-P(35) 1—5(50) A(20) 1—33(35) l—P(50)
108 .91 217 .108 191 .217
OL7 120 146 OLT W120 Qb6
16 4206 227 216 .206 .227
053 135 156 .053 .135 156
K = 0,30
076 4193 240 076 193 240
013 .070 102 013 070 .102°
129 .290 340 .129 290 340
033 k5 191 .033 145 191
173 W348 J02 0 AT 348 402
057 2199 255 057 .199 .255
213 392 k6 213 392 Lb6
.083 o 2h3ly «303 - .083 244 «303
102 .278 331 210 423 LT
049 2199 251 .102 278 331
<123 «303 o364 «26l; - AN 499
Q6 4223 285 123 +303 364
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A10) 1-B(35)  1-B(50) (20)  1-B(35)  1-B(50)
JA45  W331 .387 .290 LTL .518
66 364 «410 313 499 537
0098 .285 0331‘} .166 0361& .l;lO

k = 0,60
JALS W38 423 45 <348 423
L0279 o215 027 W49 .215
245 495 o564 o245 495 564
078 2289 368 078 289 .368
124 0381 o467 317 575 613

o051 0263 352 o124 381 467
.176 oll-6l 05310 0380 oéllrl 0693 )
086 345 425 176 461 534
J15  .386 468 215 499 572
.063 .389 JA15 .386 W68



Sample

3P J10)  1-(35)  1-p(50)  oA(20)  1-B(35) 1-B(50)
6 43 oh25 515 .250 + 534 613
084 W3Lb 439 143 425 .515
7 110 - 4389 288 572
070 326 a76 L6
g 135 W439 +206 .515
090 377 135 439
k=0,
1 209 J4T3 .562 .209 473 .562
046 4232 .325 o6 .232 .325
2 JA25 Wh22 519 3l 61 713
O47 280 .381 125 L22 .519
3 196 J53h 628 - W35 723 786
091 0397 505 W196 W53k 628
L L5 W85 590 271 611 698
078 387 .500 A4S .485 +590
5 JA13  W453 .553 .325 663 735
° 067 . 0376 - 1081 L] 191 . 51'}7 L] 637




A(10)  1-B(35)  1-p(50)  A(20) 1-B(35) 1-B(50)
o145 « 500 609 o231 «590 685
.091 425 o542 o145 «500 .609
o125 N 2L 280 637
084 o419 .187 .553
10 483 220 609
O77  Wb31 157 o542

k=1,20
269 J576 667 269 576 667
J068 o257 427 068 257 427
A75 o537 640 431 775 811
070 361 499 A75  W537 L6140
013l¢ L] 517 0633 ' 0270 0655 0714-6
066 <405 534 A3L G517 .633
+120 . 510 .631 210 _ 612 . <716
068 3#23 o555 «120 »510 .631
+ 104 99 613 269 YN 758
JO6h  oh28 -549 168 .81 .683




Sample

anple  /(10) 1-B(35)  1-B(50)  <A(20) 1-B(35)  1-p(50)
6 42 .555 .215 631
09 J487 A2 555
7 130 o549 268 .683
.090 491 187 613
8 .121 0230
087 167
- k = 1,50
1 .32 <657 LT 324 657 LT
091 .395 519 091 .395 .519
2 228 634 o T34 0228 .63L ‘ ,73&
098 - WA4TT 603 .098 LTT 603
3 J82  J621 oS3 342 48 .830
.09 508 62 182 621 734
L J00 530 L 663 278 T .807
058 W52 .596 168 618 73k
5 147 .609 . 720 .228 ;687 .781 |
.537 661 147 2720

0%

609




Sample

ample  10) 1-B(35)  1-B(50) o(20) 1-B(35)  1-B(50)
6 A35 4596 287 W73k
091 o534 198 4663
7 JA34 .60k 257 4720
096 WSkl J86  .661
8 .129 .233
.095 A7
k= 1.80
1 16 W59 600 375 123 .808
032 287 426 Jd16 WL59 .600
2 a2 .56k £89 275 WTL 806
054 o435 .579 A2 .56k .689
3 J128 600 30 .23 W07 .810
068 502 .651 128 .600 730
I JA37  .625 752 230 708 813
08l 547 691 JA37 625 .752
5 A32 632 JTL9 293 LI .852
087  J567 698 .198 .801

701




A(10) 1-p(35)  1-B(50)  A(20) 1-B(35) 1-B(50)

2128 .632 «259 .752

.089 .575 .183 691

JA3h  J6L8 o247 <749

098  +599 .183 .698

103 .23L

076 179

k = 2,40

JA71 W637 .729 L65 841 .889
056 o451 566 171 637 729
.199 707 817 .385 .829 .900
099 585 727 199 707 .817
120 658 793 - 4,206 JThb .853
068 573 .730 /120 .658 .793
AL .705 .830 221 72 873
092  .638 784 Jhk 705 .230
104, L6871 797 218 782 .873
LO7L | L616 757 JA52 - W727 .836
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L(10)  1-B(35)  1-B(50)  ol(20) 1-B(35)  1-B(50)
<113 688 ' e215 184
.081 6540 <157 736
A3l W76 o6 9T
098 675 A3 W57
2109 .230 )
.08l 181
k = 3,00
«229 702 821 0229 702 .821
.08,  .518 683 084 518 683
143 .706 .835 | 267 .809 901
075 601 761 143 706 .835
09 .702 4290 8
S48 $219
.098 <148
| 120 .232
085 .168



AQ0)  1-B(35)  1-p(50)  (20)  1-B(35) 1-B(50)
235 . J240
.099 181
125 .208
096 162
.108 219
.08k 175

IOR. = 0030 wE2

k = 0,10

LOL6  .108 129 Olb 108 - .129
.010 LOn7 W06l .010 OL7 .06l
077 153 178 077 .153 178
.026 .085 .107 . 026 .085 107
.097 178 .206 097 178 .206
039 107 JA35 .039 .107 135
116 4206 - .227 _.116 206 .227
053 .35 .156 053 135 156




A(10)  1-B(35)  1-B(50)  A(20)  1-B(35) 1-B(50)
k = 0.30
129 4290 .340 129 .290 340
033 . J45 191 033 W5 .191
213 392 Wb6 W23 J392 kb
083 W24k .303 083 L2k .303
J23 4303 364 26k bbb 499
064 4223 .285 123 .303 .364
166 364 410 313 499 537
098 .285 L334 166 36k 410
k = 0,60
25495 564 245 495 56k
078 4289 .368 078289 .368
JA76 461 534 1,380 651 693
086 345 425 A76 W6l .534
A3 25 .515 250 W53k 613
.08, J3bk o439 J43 0 425 .515




J(10)  1-B(35)  1B(50)  A20) 1-B(35) 1-B(50)
35 W439 206 515
0090 0377 0135 01"39
i = 0.9
125 W22 519 Shk W68 713
JOL7  .280 .381 .125 422 .519
L5 485 590 271 611 698
.078 0387 0500 olzl"j Ol&85 . 590
.ll"'s .500 .609 .231 0590 9685
LO91 W425 5k2 145 500 609
110 .483 .22l 609
077 W43l 157 542
k= 1,20
A75  .537 640 W431 75 .811
070 J381 499 75 W537 61,0
120 510 631 200 L612 JT16
068 J423 0555 20 L510 631
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(10)

Sample R -
Size 1-8(35)  1P(50)  ol(20)  1-PG35) L B(50)
3 JAk2 555 215 631
W09 487 L2 555
J121 230
087 167
k w 1,50
l 0228 '631& .731&- .228 .6314, .73!-} ¢
2 «100 530 - 663 278 o T1h 807
058 452 596 68 .68 LT3k
3 JA35 2596 C 287 W3k
091 L53L 198 663
l! . 129 e 233
095 174
k = 1,80
1 A2 W56k 689 .275 S 806
054

435 579 Jd2L 564 .689
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Sample

Sl 4(10)  1-(35)  1-B(50) cA(20)  1-B(35) 1-P(50)

137 625 752 230 .708 o3
O08L o547 691 137 .625 752
.089 o575 183 .691v

A .103 234
076 .179

k = 2,40

1 199 L707 .817 385 .829 .900
099 585 727 199 .707 .817

2 Al LT05 .830 221 772 .873
092 0638 <784 oLlidy 705 «830

3 Jd13  .688 215 784
081 .6LO 157 2736

L .109 230
084

2181



Sample - -
ample  j(10) 1-B(35)  1-B(50)  oA20)  1-B(35)  1-p(0)
k =
1 JA43 706 .835 267 .809 901
075 W60 .61 43 706 .835
2 148 .219
.098 J148
3 . 0135 .2[{;0
099 J181
L .108 2219
0081& '175
= 0,30 -3
k = 0,10
1 061,133 158 061 JA33 J158
017 067 059 - LOL7 .067 .059
2 097  .178 +206 .097 178 +206
039 .107 135 039 L107 135




4(10)

1-B(35)  1-B(50) oA(20) | 1-B(35) 1-B(50)
k = 0.30
A73 J348 402 A73 348 1,02
057 .19 .255 057 199 .255
123 4303 364 264 Wbk 499
6L 4223 .285 123 .303 .364
k = 0,60
124 .381 k67 «317 575 643
051 4263 .352 a2 W38L 467
A3 J425 .515 250 534 .613
08, J3bk o439 43 W25 .515
k=0 _
196 o534 628 M35 723 786
001 397 .505 19 534 .628
<145 « 500 «£09 o231 590 .685
W91 W425 542 A4S 500 .609
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Sample

Sibe L10) 1-B(35)  1-B(50)  A(20) 1-B(35)  1-B(50)
k= 1,20
066 405 o534 A3k W57 .633
2 W2 555 215 L6831
094 W8T k2 555
k = 1,50
1 .182 621 T34 342 L7L8 830
«C9%4 <508 b2 182 621 e
2 JA35 .59 267 3L g
091 534 198 663
k=1.80 .
1 .128 .600 .730 o234 .707 810
.068 «502 651 .128 600 «730
2 0128 .632 0259 J752
089 575 .183 691
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Sample

»053

aiple  _L10) 1-B(35)  1-B(50)  (20) 1-B(35) 1-B(50)
k = 2,40
1 J20 .658 793 206 L6 .853
068 .573 730 120 658 793
2 J13  .688 215 <784
.08L  J6LO 157 736
k = 000
1 109 L702 .290 8L5
O6L 627 181 776
2 135 .20
.099 .181
IR, = 0,30 w=k
k= 0,10
1 077 153 178 077 153 178
026  .085 L107 026 085 107
2 Jd16 .206 207 116 206 0227
053  .135 156 135 .156



A(10)  1-B(35)  1-B(50)  ol(20) 1-B(35)  1-B(50)
k = 0.30
«213 «392 L6 «213 392 oLl
083 o2hk «303 .083 o2hds «303
2166 «36L 410 .313 499 <537
098 .285 334 166 .36l 410
k = 0.60 }
. 0176 01661 L] 5311' 0380 .6l+l 0693
086 o345 425 176 oL6L 534
135 439 0206 <515
090 377 o135 439
k = 0.90 .
45 485 «590 271 611 .698
0078 0387 ° 500 -1‘#5 ’ 014-85 . 590
.110 483 o224 «609
077 W31 57 W5h2
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A(10)  1-B(35) ol(20)  1-B(35) 1-B(50)
120 «510 #210 612 .TL6
.068 423 «120 .510 631
o121 0230
.087 167
100 .530 o278 o TLh .807

058 W52 266 L618 T3l
.129 .233
.095 A7h
«137 625 230 .708 .813
08L  J5k7 J37  J625  J752
.103 023k
076
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S(10)

1-B(50) A20)  1-B(35) 1-B(50)

o1ils
092

»109
084

148
.098

.108
8L

o221 J772 o873
o1bk 705  .830

.230

181

0219

3 u}g

219
175
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CHAPTZR V

SUMMARY

CONCLUSIONS

The mathematical aspect of the N.B.D. has been shown in terms
of the work of Goldsmith (1963) and Williamson & Bretherton (1963).

The fitting procedure was shown and five randomly chosen
lakes were used as examples of this procedure. A summary of the
statistics calculated for each of the lakes sampled was presented
along with the chi-squared values for each lake. This summary showed
that in just over half of the lzkes sampled the N.B.D. was a goo&
model, but that the goodness of £it was influenced by factors subject
to variatibn. On the whole, the N.B.D. was.considered to be a suit-
able model for Whitefish data.

Tables have been constructed which show the relation of
sample size to sénsitivity-(l—?) at different levels of significance
(cA) as k, w, and I.R. vary. From these tables, the sample size
which gives maximum sensitivity for specific‘values of k, w, and I.R.

may be determined. ~
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RECOMMENDATIONS

(1) 4n extensioncf the set of tables showing the relation of
sample size to sensitivity to include further values of the parameter
k, such as 0.20, 0.40, 0.50.

(2) 4 more extensive study of the effect of the parametérs
p and k on the Xz criterion for goodness of fit of the N.B.D. to

Whitefish data.
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