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Abstract

Experimenters sometimes wish to estimate for a particular dependent
variable the proportion of total group variance that is associated with

mean differences among fixed treatments or subject classifications:

Hays (1981) represents this proportion by the parameter w? . A point:

‘estimate may be easily computed as a function of the number of treatments,

the total sample size, and the mean_éaﬁares between and within treatments.
This paper presents tables which facilitate the comstruction of 90 or 95

percent confidence intervais for w® .
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Introduction
{ S - - i - - - . _ . o
\"Suppose a researcher has employed analysis of variance techniques
to test the equality of treatment population means and har rejected
349), "to judge the extent to which the experiméntal treatments actually
are accounting for variance in the dependent variable." Hay~ proposés
the parameter w2 to describe the population proportion of variance .

associated with the treatments:

| i%imj - w2
2 J :
w =

: W

(¢

)

In this expression ﬂj is the mean forAﬁoﬁuiétion } s H = anuj/N 5

th , k is the

ﬁj is the size of the sample under treatment j , N
number of treatments, and o2 is the variance of the dependent variable

Y

S N B s
for all treatment populations combined.

_An estimate of &2 mcy be derived from consideration of the expected
i ‘values of the mean squares for treatments (ﬁéA) and within treatments

MS,). These expected values are

EMS. ] = 02 + Fn. (. = u)2/k=1
[ A]. J(uJ u) k-1

and

Efms ] = o2
where 62 is the variance of the dependent variable Y within all treat— ;
ment populations. Thus, an unbiased estimate of the numerator of w? is
k-1 |

e

N 'MSA - MSW) .
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The denominator of w? may be represented

i

of + T, -w?

s2
oy 3

and may be estimated by

MS +

N A

o

MS, - MSW) .

The ratio of these estimates may be taken as an estimate of w? . Thus

~ My - S, | | T
© Nok+1 | o . (2)
MS, +.( = )MSW , o

This expression is algebraically equivaient to/ﬁhatgéiéén By'ﬁays\(iééi;
page 349). ) . |
ﬁays-deéériéés this statistic as a "rough sample estimate" of w? ,
impiying that itlis susceptibie‘to a considerable degree to sampling
'error. The ﬁﬁrﬁéee of this paper is to present_tables which will facil-

itate the ééﬁﬁﬁtatiéﬁ of confidenée intervais for w2 ; ‘To those who

find the point estimate of the proportion of variance a useful index,

upper and lower 1imits on w?

should be valuable supplemental_statistics.
Interval Estimation of w?

2 we first relate

To obtain a §50% or 95% confidence interval for w
this index to the non—centraiity parameter associated with the F test of

a fixed—effects anaiysis of variance. This parameter is usually

LB
{

Qs



réepresented and defined as
§2 = zn, (u; = W2/?® 5 : (3
R R : .
o : , - I i L
where o? is the expectation of the mean square within treatments: &
common alternatlve definition of the non—centrality parameter, popuiar—

ized by the Pearsonéﬁartley power function charts (1951), is

0 = 8% /k . | o (4)
The paraﬁeter w? may be phrased as a function of §2 or 42 :
L ra/Mas -w? o Iy - W) /0%
@ = L =
o® + £(ng/N)(uy - p) 2 N+ Zn (uJ - ) /o
o e g2 3 ]
—_— _-E_i__ = _kL__ . . . (5) .

N + 62 N + ko2

If MSR is used to symbolize the mean square ratio MS,/MS_ , point estimates

of ¢2 and w? are as follows: RN
x’ V —
N [ k=1 _ -
b -—( g MSR 1)
“ _ 4@,,,, __(e)MSL-=1) o
© TN F K§? N + (k-1) MSR-1) . (®)

. The latter expression is equivalent to that previously. preséentéd as

équatién (éj.

intérVéi estimates of ¢2 > derived from the non—central F distri-

bution, aré presented in Tables 1-8. (Thg derivation is described in a

.

Oy




’ treatments and a given confidence coefficlent (y) . Within each table

Vs

latér séction.) Tables 1-4 assume a confidence coefficient of. .90 for o ;
an iaterval bounded at both ends and .95 for an iﬁtervai Boundéﬁ%at one
end only. Tables 5-8 assumé a coefficieiit of .95 for an interval
bounded at both ends and .975 for an interval bounded at one end only.
Upper and ioéér limits for ¢ , when éubétitutéd into (6), deliver upper
and lower limits on w? . | |

Except for the féttntaét the confidence intervals are presented in

tabular rather than graphical form, the present tables are analogous to

the Clopper/Pearson (1934) nomographs for proportions. The appropriate’

' tabie is entered with the sample statistic——-in this case with the mean : L

simple linear interpolation. 'Each table is specific to a given number of

the limits are presented for selected values of the MSR between 2.0 and
100.0, with v, = 20, 40, 60, 120, or 240. iinéaf.interpoiation between
these iﬁtégrai vaiﬁéé of ﬁéﬁ éh& Béfﬁééh the réciprocaié of‘vé involves
relatively little error (Laubscher, 1965). _ ,

The selected values of vy wére cliogen becaise they span the range
tﬁat cémmoniy occurs iﬁ,éxpéfimentéi studies. The limits that appiy when

546 are very cioéé to thoéE1fbr vz = 256. For exampie; if vl = ﬁ;

\Z

Vs

= 400, and the mean Square ratio equals 9.0, the 90%Z limits on ¢2 are

[}

3.2 and 11.1. 1If vy is taken equal to 240, the limits read from Table 4
are 3.2 and 11.2. Thus, if the values for v, = 240 are used, even though
a higher value of v, aCtuaiiy holds, the resultant interval will havela

. . VL



{SLightiy'nignér confidence coefficient than the néﬁinalealﬁe of .éo'or

\

.95, o A .
fiiustﬁafion .
A study was made of the means and variability of undergraduate
course grades awarded in five colleges of the University of Iowa:  Busi-

- ness Administration, Edﬁéétidn; Engineering, Nursing, and Pharmacy. A .
random sample of 5% of the fall semester grades awarded in eaéh'ébiiégé
Was=drawn; with the restriction that mo Student contributed more than
one grade, The numbers of cases; means, and varlances were as follows:

o n M : Sz
Business - 298 2:484 1.116 | ]
Education 137 = 3.235 743 |
Engineéring - 80 2.777 1.196 ' /
Nersing - 56 3.051 .73
Pharmacy 49 2.560 . .818 -
Total Sample - 620 2.745 . 1.083
The analysis of variance ylelded MS, = 15.049 (df = &), MSy = . 994
(df = 615), and MSR = 15.14, which is statistically significant at the
5% tevel. : . S \
The point estimate of w? , via equation (6), is - : . ’,R
2 (5-1) (15:14-1) o .
o~ = ( )( - = ,0836 —_—

620 + (5-1)(15.14-1)

&g
“ .
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Thus, we 'eétimai:e‘i:haf é{;ﬁféi&ﬁéteiy 8.4% of‘thé variance of grades
awarded in these five pre-professional éoiiégéé‘cbmbiné&‘ériééé frpm
differences among the means for the five collegeés. |

To place a 95% confidence interval around this estimate, we use
Tablé 8 to oﬁtain iimifs éﬁ ééiéﬁaisuﬁétituté these limits in eéuation
(6). For iiiustrativé pufﬁéééé; we take v, éqéai to 240 rather than 615.
Iritérpolation between MSR values of 15 and 16 yields a lower limit for ¢2

of 5.§84; interpolation for the upper limit of ¢2 yields a value of

. - . _ . \ oo ’
18.754. The limits on @2 .then become
L, 5(5.988) . ouc | -
Wt T 620 + 5(5.984) - 046 o /
I ' //
- | Jgpm— T 5 1) M Tt R

Wy T 620 + 5(18.754)

Derivation of the Limits
For any given combination of v; , vV, 5 and the bBéérved mean. square
ratioc (MSR), the limits on ¢2 are the values which rénder the following
probability §tatemeﬁté correct: If the interval is to have a confidence

77777 L

coefficient of y , the upper limit (¢%5 is a value §uch that

[ . = I o
P [Fvl, 02"; by g p\xsr{] 2 2

where F° is.a honJéenpfai F variable: The lower limit (5%) is a value
such that

[  vian 1-y
- {r” - . > MSR-l = G
P [-vl, Vo ¢L ) 2

-




For example; if v = 3; vé = 120, and ME&'E 26.6, the upper limit ‘of the
FURE | - N o I _ . . t o
90% confidence interval is a value of ¢ for which P[F . >‘20;0]

: . 3, 120, ¢U

= .95. The lower limit is the value of ¢2 that satisfies the condition

o, ) ,
S : ?
P[F3’120; ¢L > 20 0] 05. | .

and proportions, thé botinds for ¢2 cannot be stated a5 a simple function
A . ,
of sample statistics. The inverse function ﬁhich &eterﬁines ‘the values

of @ that render the foregoing probability statements true is not readi—

ly derived. It is possible, however, to’ approxxmate ¢U and ¢L by an -

.iterative procedure. This approach is |probably best explained by its

application to a specific example.

Consider the preceding iliustration, In which °

,,'{ N i ' ;”77” , .
P[F3',1_26:, % > 20.0] .v95

.05 .

. . l o . ...‘“ _ _ .
P[F351205_¢E > 20.0]

The first statement poses the problem: Which non-central F distribution

" has the value 20.0 for its fifth=percentile? .The second statement asks:

Which non~central F distribution has 20.0 for it® ninety<fifth percentile?
e ] N

A satisfactory,solution to these problems may bé obtained via the Tiku
(1965) three-moment approxxmation of the non—central F distribution.
This technique yields accurate estimates of P5 and PQS for a given com-

bination of Vis VY, and ¢2 . By taking vi = 3; 92 élléo, and ¢2f= 0.0,
0.1, 0.2, 0.3,+ . ., 60.0, it is possible to i&éntify with suitable

- . . . i
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- /

e

distribution for which/P = 20.0. " The/crucial values of ¢2 in this

particular case are as follows

5 95
4
.. s ...
8.1 ’ 19.75
\ - -
: 8.2 19.93 .

- . . 2202 19.84
22.3 - 19.95 s
ffzz.a 20.05\ : N Y

j ' )
. o \ . ,
By interpolation; it may be deduced. that P§5 = 20. 00 when ¢’ = 8; 24;
3 | | \
P. = 20:.00 when 62 = 22,35, These\values, then, constitute 'the 90% confi-

5 : _
L '.Hence interval fof.¢2\Vhen MSR = 20’00 This example is portrayed pictori-
. ally .in Figure 1. - _ l -

‘Repetition of fhis basic process for v; = 1,°2, 3, and 4 v, = 20, 40,

60, 120, and 240; and ¢2 = 0.0, 0.1,. . ., 60.0 yielded 90% and 95% confi-
dence intervals for ¢ . A variety of checks;”based on Renikoff and

Lieberman s Tables of the Non-Central t—Distribution 61957), thé‘ﬁgarson—

\

Hartley power function charts (1951); and Values summarized or computed

1{
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Figure 1. Non-Central F Distributions for Which P
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" approximation to

zero.

‘cally‘linear;

0.

variabie which, when subjected to a linear
variable
””” the distribution of non-central

by (R)Fs . - c . The constants h , Uj, a

Voo éné $2 .

formed to the comparable percentiles of F

“Tika (1965)
the non-central F .

study except for Pé,é and PS

lower

with the same first three moments.

The selected percentiles of Fe

transformation, results in a.
as ‘a given non-central F .
’

Y- & ié épproximated '
v1* Var ¢

"!1 |

,,,,, o
,_ are determined through ;
1* V2 ‘

_the use of the inverse of  the incomplete beta function and then trans-

I’ Vz} 4)

has shown that this approach prbVidéS a very accurate

v

Tnié was cdnfirmé& in.tne present
when &2 is near zero and Vi < 3.” These

end percentiles were graphically approximated; uging'the fact .that

I . - = 4 .
non-central percentiies approach central F percentileé as ¢ apprbaches

Except for these values, all computations, includlng evaluation

\

of the inverse beta function integral, -were performed Via the IMSL pro-

\

gram of

It may be observed that when the mean

light on this p

G.:M. Roe (1969) on the Prime computer.

square rétib is fairiy large,

The cruder approximation of Patnaik (1949) sheds some

henomenon,_ The Patnaik two-moment approgimation.pf the
non-central F is
v FkeP
- T _ '
F v )"FG’ v > .
l-_ 1° "2 :
- g+ k6?2 S ,“;flsef o o
where V; equals — 0, = When the value of k¢?~is_ldrge, relative
1 B S, —
. vl + 2k¢ : / -




1 vl becomes quite 1arge—-greater than .5k¢ + 75v . But the -

=

to v
extreme percentiles of E~ - do not change rapidly as’ Vl iﬁéfeases
: 1 » 2

b—— 7777’ 77. 777 777”77' ; _ \'\ ""7”-7’7"7 —em e oot » o . _ . 77‘ ~ 777’
eyond 50 For example, the minety fifth pereentiles:of F66;i26’ F1205120’
and FZOO’iZé are 1.43, 1.35 and 1. 32 resﬁeétiVely.'?Ha& these values been
aES6lnteiy'constant, 795F would be a precisely linear function of.¢2

namely 5 . o [ . : -
95\7,\7y",¢= -_— : $° + gGeFe .
]2 (vl . 95 Vl’ v2) .95 Yl, v, .

Because the extreme percentiles of F’ are almost linearly related to 6?2

the limits on ¢2 are almost 1ineariy related to the MSR. This property

makes it poss1b1e to use -linear 1nterpolat10n w1th1n Tables 1-8 to
i
: ! o
approximate with negligible error the limits eorresPondlng to any value
L

of MSR less than iﬁb.. - X !

: _ o o Summary

intérvais for ¢ > the non—centrality parameter of the F distribution

arising from a fixed—effects analysis of vamiance. The tables are entered
with the observed value of the mean square raqio, the degrees of freedom

for érrorjianﬁ;the &ééiféa confidence coefficient (.90 or :95). With

thesé 1limits on ¢ one may construct confidence intervals for Hay's param-
e I i
eter w?-, the. proportion of dependent variable variance associated with




12

the treatments: The intervals were obtained by the use of Tiku's three-

parameter approximation of the non-central F q_listr:_LBution.

P

\
N\
s
\ i
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[ . Table 1. -90% Confidence Interval for ¢? -- Two Treatments
f N B R T C
- T T T T e T Tt Tty 3
o - Lower . Upper Lower Upper Lower Upper Lower . Upper . Lower ' Upper -
| 2 4:5 44 4.4
| 3 - 5.7 5.6 5.6 ~
i 4 6.8 . 6.7 . - 6.7 0.1
i 5 7.7 0.1 7:6 © _0:I 7.6 0.2
_! 6 0:3°. '8:6 0:3 85 0.3 . 8.5 0.3 8.4
| 7 : 0.4 9 9.5 0.5 9.4 0.5 9.3 0.5  9:3
| 8 . 0.6/ 10.3 0.7 10.2 0.7 10.1 0.7 1o0.1
; 9 . 0.8/ 11.1 0:9 11.0 0.9 10.9 0:9 10:9
, 10 . 1.0 11.9 1.1 11.8 1.1 11.7 1.1 11.6
, 11 1.0 132 1.2 .12.8 1.3 126 1.3 12.5 1.4 124
] 12 1.2, 4.1 1.4 '13.6. -~ 1.5 13.4 1.6 13.2 i.6 13.1
| 13 1.4 .14.9 1.7 14.4 T 1.7 14.2 1.8 14.0 1.9 13:9
| 14 1.6 15.7 1.9 15.2 2.0 - 14.9 2.1, 14.7 2.2 14.6
| 15 1.8 16:6 2.1 16.0 < 2.3 15.7 2.4 15.5 2.4 15.3
16 2.0 17.4 2.4 16.7 2.5 16.5 2.6 16.2 < 2.7 16.1
17 2.3 18.2 2:6 17.5 2.8 17:2 2.9 16.9 3.0 16.8
18 2.5 19.1 2.9 18.2 3.1 17.9 3.2 17.7 3.3 . 17.5
19 2.7 19:9 3.2 19:0 3.3 18.7 3.5 18.4 3.6 18.2
- 20 2.9 20.7- 3.4 19.8 3.6 19i4 3.8 19:1 3.9 18.9
~ él 52 215 3.7  20:5 3.9 20.2 4.1 19.8 4.2 19.6
22 3.4 22.4 4.0 21.3 4.2 20.9 4.4 20.5 45 20:3
23 . 3.6 23:2 4:2  22:0 4.5 . 21.6 4.7 21.2° 4.8 21.0
24 © 3.9 24.0 5.5 22.8 4.8 22.3 5.0 21.9 5.2 - 21.6
25 C4:1 24.8 4.8 23.5 5.1 23.1 5.3 22.6 5.5 22.3
26 4.3 25.6 5.1 24.3 5.5 23.8 5.7 2333 5:8  23.0
27 4:6 26:4 5.4 25:0 5.7 - 24.5 6.0 24.0 6.1 23.7
28 4.8 27.2 5.6 .. 25.7 6:0  25.2 . 6.3 . 24.6 6.5 24.4
29 5.1 28.0 5.9 26.5 6.3 25.9 6.6 25.3 6.8 25.0
30 5.3 28.8 T 6.2 27.2 6.6 ' 266 6:9 .26.0 7.1 25.7
32 5:8 30.5 - 6.8 28.7 7.2 28.0 7.6 27.% 7.8 27.0
34, 6.3 32.1 ~7:4 3001 7.8 29.4 8.3 28.7 8.5 28.3
36 6.8 33.7 8.0 3.6 . 8.4 30.8- 8.9 30.1 9.2 .29.6
38 7:3  35:3 8.6 33.0 9.1 32.2 9.6  31.4 9.9 30.9
40. 7.8 36.9 9.2 3.5 9.7 . 33.6 10.3 3237 10.6 32.2
42, 8:3 38:5 9.8 359 10.3  35.0 11.0  34.0 11.3 33,5
44 8.8 40.T 10.4 : 37.4 11.0 36.4 11.7 -35.4 12:1  34:8
46 9.3  41.7 11.0 38,8 11.6 37.8 12.4  36.7 12.8  36.1
48 9.9 43.3 11:6 40.3 12:3  39:2 13.1 38.0 13.5 37.4
50 .10.4  44.8 12.2  41.7 13.0 40.5 13.8  39.3 "14.2  38.7
75 16.9  64.6 20.1  59.5 21.4 57.5 22.9 55.4 23.7  54.3
100 23.6 84.4 . 28 77.2 30.0 74.4 32.2° 71.4  33.5 69.7
7
° ~ li
] 17
Q ’ J
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Table 2. 90% Confidenceé Interval for ¢*<~-~ Three Treéatments \\

o R B . w e T e T I T, THO
Lower Uppef;kewér—uiapet Lower Upper~” Lower Upper ~  Lower  Upper
1 L - - Lo i o

2 4.1 4.1 4.0 i 4:0 " 430 -
3 . 5:4 5.3 s . 1 .5.3 o 5.2 - /5.2
& 0.1 ' 6.6 0.2 6.5 0:2. 6.4 0.2 6:3 0.3 6.3
5 0.3 7.8 0.4 7.6 0.5 7.5 “0.5 7.4 0.5 7:3

_ 6 0.6 9.0 . 0.7 8.6 0.8 8.5 0:8 84 0.8 - 8:4,

7. o.é\\ 101 1.0 9.7 1.1 _9.6 1.1. 9.4 1.2 9.4
8 1.1\ 11.2 . 1.3 10.7 1.4, 10.6 1.5 10:4 -~ 1.6 10.3
9 1:4 123 1.7 11.8 1.8 " '11.6 1.9 11.4 1.9 “11.3
10 1.7  13:4 2.0 12:8 2.1. -12.6 2.3 12.3 2.3 12.2
11 5;6\ 14:5 2:4 13.8 2.5 13.5 2.7 13.3 2.7...13:1
12 2.3\ 15.8 2.7 148 2.9  14:5 3.1 - 4.2 3.2°714.0
13 2.6 \.16:7 3.1 15.8 3.3 . 15.5 3.5 15:1 3.6 - 14.9
14 2.9 \17:8 3.5 16:8 3.7 16.4 3.9 '16.0 ‘4,0 15.8
15 . 3.3 7.18.9 3.9 17.8 4.1 17:4 4.3 17.0 (4.5 - 16.7
16 3.6 199 4:2. 18.7 4.5 18:3 4.8  17.9 4.9  17.6
17 3.9 21.0 4.6 19.7 4.9 19.3 5.2 18.8 5.4 18.5
18 4.2 22.1 5.0 20:7 5.3 20.2 5.7 19.7 5.9 .°19.4
19 . 4.6 23.2 5.4. 21.7 5.8 21.1 6:1 20:6 6.3  20.3
20 4.9  24:2 5.8 22.6 6.2 22.0 6.6- 21.4° 6.8 21.1
21 5.2 25.3 6.2 " 23.6 6.6 23.0 7:0 " 22:3 7.3 22.0
22 5.6 26:4 6.6 24:5 7.0 23.9 7.5 23.2 7.7 22.8
23" 5.9 27.4 7.0 25.5 7.5 248 8.9 -24:1 3.2 "23.1
24 6:3 28.5 7:4 26.5 7.9 25.7 8.4 ' 25.0 8.7 24.5
25 - 6.6 29.5 7.8 27:4 8.3 2636 " 8.9 - 25.8 9.2 ' 25.4
26 - 7.0 30:6 8:3 28:4 8.9 , 21.6 9.4 . 26.7 9.7  26.2
21 © 2.3 -3L.7 8.7 29.3 . 9.. 285 9.8 27.6- 10.2 . 27.1
28 - 7:6 327 9.1 30.3 . 9.7 29.4 10.3  28.4 10.7  27.9
29 8.0 33.8 9.5 31.3 .10:1  30.3 10.8 29.3 11.2  28.8
30 8.3 34.8 9.9 32.2 10.6 31.2 11:3 . 30:2 11:7  29:6

32 9.0 36.9 10.8  34:1 11.5 - 33:0 12.2° 31.9 12.7- 3.3

34 - 9.7 39:1 11.6 36.0 i2.4 34.8 13:2 3318 13.7  32.9
36 10.4 4l.2 12.4  37.9 13,3 36.6 14.2  35.3 14,7 . 34.6
; 38 11.1  43.3 13.3. 39.8 "14:2°  38:5 15.2  37:0 15.8 . 36.2
40 11:9 45.4 14.1 - 41.7 i5.1  40.3 16.2 38.7 16.8 37.9
42 12.6 - 47.5 15.0 43.6 16.0 421 17.2 4034 17.8  39.5
&4 13.3  49.6 15.8 45:4 16.9 43.8 8.2 42.1 _ 18.9 4l.2
46 14.0 51.7 16.7 47.3 17.8 4516 19.2  43:8 19.9 42.8
48 14.7 53.8 17.6 49.2 18.8 47.4. 20.2  45.5¢ 21.0 44.6
50 . 15.4 55.9 18.4 51.1 19:7  49:2 21.2  47.2 22,0 46.0
24.3  82.2 29.2  14.5 31.4 71.5 33.9 8.1 35.4 66.2

13.3 108.5 40.2 980 43.2 93.8 . 46.8 89.0 _  49.1 86.2°

o \
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Table 3. 90% Confidence Interval for ¢° -- Four Treatments
. L — : L
MSR. \izi 2“(7);:777 \)2 7- 100 o .\)i " 60 - »\)2' = }20 = .. [ i \)2— = %40 ;
) ..Lower _Upper Lower Upper - ower - Upper- -—— Lower Upper - - Lower  Upper
1." . I § . o o . & : - :
-2 ¢ 3.7 : 3.6 . _ 3.6 . 3.6 3.6
3 o 5.1 0. 4.9 0:1 4.9 .01 4.8 - 4.8 -
4 0.2 6ib 0.3 6.2 0.4 6.1 0.4 & 6.0 0:4 6.0
5 .0.5 - 7.7 0:7y 7.4 0.7 7.3 0.8 , 7.1 0.8, 7.1 -
6 " 0.8 9.0 1.0|. 8.5 1.1 - B.4 1.2 7 8.2 1.3 8.2
7 1.2 10.2 1.4/ 9:7 1.5 . 9.5 1.6 9.3 1.7 \9.2
8 1.5 " 11.4 i.8 - 10.8 -2.0- 106 2:1 10.4: 2.2 "10:2
9 - 1.9 1217 2.3 II.9- 2.4 11.7 2.6 1l.4 2.7  11:.3
10 2.2 "13.9 - 2.7 13.0 2.9 12.7 3.1 1224 _ 3.3 12. 3
11 . 2.6 15:1 3.1 .l 3.3 13.8 3.5 13.5, 3.7 13.3
12 3.0 716.3 3.6 15.2 3.8 14.9 4.0 14.5  4:2 4.3
13 3.3 17.5 4.0 16.3 4.3 15.9 4.5 15.5 4.7 .-'15.2
14 3.7 18.7 4.4 17.4 4.7 17.0- 5.1 16.5 . 5.2 16.2
15 4.1 19.9 4.9 18.5 5.2 18.0 “5.6 17.5 5.8 17:2
16 4.5 21.1. 5.4 19.6 507 1%0 6.1 18.4° - 6.3 18.1
17 4.9 223 5.8 20.7 6.2 20.1 6.6 -19.% 6.9 ~ 19.1
18 5.3 23.5 6.3 ..21.7 6:7 2Lt 7.2 20.4 7.4 20.0
19 "5.6 24.7 6.7 / 22.8 7.2 22.1 7.7 214 8.0 21.0
20 6.0 25.9 7.2(7 23.9- . 7.7 23.1 8.2 22.4 - 8.5 21.9
21 6.4 . 27.1 7.7/ 25.0 8.2 2.2 8.8 23.3 9.1 229
22, 6.8 28.2 8.2 26.0 8.7 25.2 9.3  24.3 9.7 23.8
23 7.2 29.4 8.6 27.1 9.2 26.2 9.9  25.3 10:2  24.7
2% 7.6 - 30.6 9.1 .28.2 9:7  27.2 10.4 - 26.2 -10.8  25.7
25 8.0 31.8 9.6 29.2 . 10.2 28.2 11.0 27.2 S Il:4 . 26.6
s A N o o o o
26 8.4 33.0 10.1  30.3  $10:7 29.2 11.5 28:1 12.0  27.5
27 8.8 34.2 10.5 31.3 . 11.3  30.3 12.1  29.1 .. 12.6 - 28.5
28 9.2 . 35.4 11.0  32:4 11.8 31.3 12.6 30.0 13.0. 29.4
‘29 9.6 36.5 11.5 33.5 12:3 « 32.3- 13.2  31.0 i3.7  30.3
30 10.0 37.7 12.0 34.5 12.8° 33.3 13.8 31.9 ]_.4:3 31.2
32.  10.8 40.1 12.9 36.6 13:8 35.3 149 338 . 15.5 33.0
3% 11.6 = 42.5 13:9 38.7 . 14.9 37.3  16.0 35.7 16.7  34.9
36 12.4  44.8 14.9° 40:9 - 15.9 '39.3 § 17.2 37.6 17.9  36.7
38 13.2  47.2 15.8 43.0 17.0  41.3 18:3  39.5 19:1 38:5
. 40 14.0  49:6 16.8 - 45:1 18.0  43.3 19.4  41:% 20.3  40.3
42 14:8 5L.9 17.8  47.2  19.1 45.3 2006 43.3 21,5 42:1
44 15.6 54.3 18.8 49:3 - 20.1 47:3 21.7. - 45.2 22,7 43.9
46 - 16:4 6.6 19.7 51.4 21.2-  49.3 22.9  47.0 23.9  43.1
48 17.2  59.0 . 20.7 . 53.5 22.2  51.3 24.0 - 48.9 25.1 /;7;5
50 18.0 61.3 21.7 55.6 23.3  53.3 25.2 50.8 26.3  [49.3
75 - 28.1 90.9 34,0 81.9 . 36.6 78.3 39.8 ¢ 74.1 41.7 [ 71.6
100 38.3 . 120.4° 46.3 108.2° $0.0 103.2  54.5 97.4 57:4 9.0
"
[ -
,, . 15 .
' e i AN
B N
N

s
i
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Table 4. §6irébnfi&ence Interval for $2 —- Five Treatments’

b

T o, = 20 o, = 40 ., =80 v, =120 v, = 240
SR Va2t Va2 T Vel ] B g V2Tl
n Lower ~Upper . . Lower Upper Lower Upper - Lower - Upper Lower Upper
1 - - ,.; _,-,3' J—
2. 3.5 ~ 3.4 ~ 3.3 if 3:3 , 3.3
3. . 4.9 0.1 - 4.7 - 0.2 4.6 0.2 4.6 0.2 4.5
4 0.3 6.3 - 0:5 6.0 . 0.5 5.9 0.6 5.8 0.6 5.7
5 0.7 - 7.8 0.9 " 7.2 0.9 7.1 1.0 6.9 1.1 6.9
6 1.0 89 i3 o8 1104, 8.2 1.5 “8.1° - 1.6 8.0
. 7 1.4 10.2 1.7 9.6 1.9 .- 9.4 2.0 ‘9.2 4 2.1 9.1
-8 1.8 11.5 2:2 10:8 2:4.° 10.5 2.5 10.3 2.6 10.1
‘9. 2.2° 12.8 2.7 :12.0 2.9 1l.7 3.1° 11.3 3.2 11.2
10 . 2.6 14.1 031 13.1 3:4 12.8 © 3.6 12.4 3.7 12.2
11 . 3.0 . 15.4 3.6. 14.3 3.9 "13.9 4.1  13.5 4.3 13.3
12 3.4 16:7 4:t 15.4 4:4  15.0 4.7 "14:5 4.9 14.3
13 T 3.8 17.9 4.6 16.6 4.9 16.1 5.3° 15.6 3.5 15.3
14 4.2 - 19.2 5.1 .17.7 5.4 17.2 5.8 16.6 6.1 16.3
15 4.6 20.5 5.6 18.9 6.0 18.3 6:4 17.7 6:7 17:3
16 5.1 21.8 6:1 20.0 6:5 19:4 . < 7.0 18:7. . 7.3 18:3
’ 17 5.5 23.0 6.6~ 21.2 7.0 20.5 7.6 19.7 7.9 19.3
18 5.9  24.3 7.1 22.3 7.6 21.6 8.2 20.8 _  ~8.5. .0.3
19 6.3 25.5 7.6 23.4 8.1 22.6 8.7 . 21.8 9.1 - zl.3
20 6.7 26.8 8.1 24.6 8.7 23.7 9.3 " 22.8 9.7 22.3
: 21 7.2 28.1 8.6 25.7 . 9.2 24.8 9.9 23.8 10.3  23.3
22 7:6 29.3 9.1 26.8 9.8 25.9 10.5 24.8 11.0 . 24.3
23 8.0 - 30.6 9.6 -28.0 .1003 27:0 1101 125.8 16 25:3
- 24 8.4 _31.9 10.2 29:1 10.9 28.0 11.7  26.9 12.2  26.2
25 8.9 °33:1 10.7 30:2 11:4 = 29.1 12:3° 27.9 12:8 27:2
11.2 .31.4 12.0. 30.2 12.9 28,9 13.5° 28.2
11:7 32.5 ‘12:6  31:3 135 29.9 % 141 29.1
12.2 33.6 13.1  32.3 4.1 30.9 4.7 30:1
12.7  34.7 13.7  33.4 14.8  31.9 15.4  31.1
13.3 . 35.9 - 1422 34.5 1574 32.9 16.0 320
14.3 38:1 15:3  36:6 16:6  34:9 17:3  34:0
15.3 40.4 16.5 38.7 17.8  36.9 18.6  35.9
16.4 42.6 - - 17.6 40.9 19.0 38.9" 19.9 37.8
17.4  44.8 18.7  43.0 20.3  40.9 21.2 - 39.7
18.5 47.1 - 19.8  45.1 21.5- 42.9 22,5 41.6
19.5  49.3 21.0 7.2 22.8 4.9  23.8 .43.5
20.6  51.6 22.1. 49.4 . 24.0 46.9 25.1  45.4
21;6 53:8 23.2  SL.5 25:2  48.9 26:4  47.3
22,7, 56.0 24.4  53.6 26.5 .50.8. 27.7  49.2
23.8 8.3 25:5 55.7 27.7 52.8 - 2941 5l:1
36.9 86.2 39.8 82.3 . 43.4 77.6 7 747
50:1- I14:3  54.1 108.7 59:2 102:6 3 98.9
" . A ;L,
w .
L .‘. ) . oo ) i
\)- . . - . ' . \ ° -
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Table 5. 05% Confidence Interval for ¢2 -~ Two Treatients

v, = 20 v, = 40 - v, = 60 v, = 120 v, = 240
‘MSR St . e - Lo s o
Lower Upper — Lewer  -Upper- - Lower Upper Lower Upper Lower Upper
4, _ : B - o
2 5.9 5.9 . 5.9 "5.9 R . 5.9
3 7.1 7.0 7.0 7.0 7.0
4 8.2 8.1 L -48.0 810 8.0
5 9.3 9.1 , 9.0 9.0 o 8.9
6 ~ . 18:3, 0.1 10.1 ;0.1 10.0 0.1" 9.9 0.1 9.9
7 0.. 1.3 0:2 110 -/ 0.2 10.9 0.2- 10.8 " 0.2.7 10.7
8 0.2 2.3 0.3 11l.9. "0.3 11:8 0.4 1I1:1 0.4 '+ 11.6 -
9 0.3 13:2 0.4 12.8 - 0.5 12.7 0.5 12.5 0:5  12:4
10 0.5 14.2 .0.6 13.7 0.6 . 13:5 0.7 13.4 0.7 © 13.3
11 0.6" 15.1 0:7 14.6/ olg 14.4 0.9 14.2 "0.9 141
12 0.7 16.1 0.9 15.% 1.0~  15:2 " 1.1 15.0 1.1 149
13 *0:9 17.0 1.1 16.3 1.2 16.0 1.3 15.8 *1.3 .- 15.7
14 i.0 179 ., 1.3 17.1 1:4 16.9 1.5 16.6. : 1.5 16.6
15 1.2 18.8 Y 1.5 18.0 1.6 17.7 1.7 174, 1.8 17.2
16 1.4 13.7 1.7’ 18:8 1.8 18:5 r.9 18.1 - 2.0 18.0
17 - 1:5 .20.6 1.9 / 19.6 2.0 19.3 2.2 18:9 2:3  18.7
18 1.7. 21.5 2.1, 20.4 2:3  20.1 2.4 19.7 - - 2.5 19.5
19 1.9 22.4 2.3 21.3 2.5 20.8 2:7  20:4 . 2.8 20.2
20 - 2.1 23.3 2.6 22:1 2,7 21.6 2.9  2L.2 3.1 21,0
- / . -
21 2.3 24:2 2.8 22.9 3.0 22.4 3.2 21,9 . 3.3 21:7
22 . 2.5. 25.1 -/ 3.0 23.7 3.2 23.2 3.5 22.7 3.6 22.4
23 2:7 26.0 '/ 3.3 .24.5 3.5 24.0 3.7 . 23.4 3.9° 231
- 24 2.9 26:9 1 .3:5 253 "3.7 - 2.7 4.0 24.1 4.2 23.9
25 3.1 27.8 3.7 26.1 4.0 25:5 4.3 24.9 4.5 24.6
26 3.3 28.7 4.0 26:9 4.3 26.2 4.6 25.6 4.8 25.3
27 3.5 29.6 4.2 21.7 4.5 27.0 © 419 26.3 5.1 26.0
28 3.7  30.4 4:5 - 28.5 4.8 21.8 5.2 27.1 5.4  26.7
29 3.9 31.3 4.7 29.2 5.1 285 5.5 27.8 5.7 27.4
30 4.1 32:2 5.0 30.0 5.3 29.3 5.7 28:5 6:0 28,1
32 4.5 33.9 5.5 3L.6 5.9  30:8 6:3 29:9 6.6 29.5
3% 4.9, 35.7 6.0 33.2 6.5 .- 32.3 6.9 - 31.3 7:2  30:9
36 5.3. 37.% 6:5 ‘34,7 7.0 33.7 7.6  32.7 7.8 32.2
38 5.8 39.2 7.1  36.3 7.6 35.2 8:2  34:1 8.5 33.6
40 6.2 40.9 7.6 37.8 8.2. 36.7 8.8. 35.6 9.2 35.0
42 6:6 42:17 8.1 39.4 8.8 38.2 9.4 36.9 9:8 36.3
44 - 7.1< 44.%4 8.7 - 40.9 9.3 39.6 10.1 38.3 10.5 37.6
46 7:5 46.1 9.2 42.4 9.9 411 10.7 39.7 11.2  39.0
48 8.0 47.9 ©.9:8 “44.0 10.5 42.6 1.4 41.1 11,8 40,3
50 ¢ 8.4 49.6 .10.3  45.5 11:1  44:0 12.0 42.5 12.5 41.6
‘75 4.1 71.2 17.5 64.5 18.9 62.0 20.5 59.3 21.4 57.9
100 ° 19.9 92.8 24.8 B3.5 26.8 79:9 29:3 76.1 30.7 74.0
23 ,
1



. ‘ Table 6: .95% Confidence Interval for ¢ —- Three. Treatments
. v, = 20 v, = 40 v, = 60 v, =~ 120 . v, = 240
) MSR Lower Upper Lower Upper Lower Upper - Lower Upper — Lower —Upper
2 5.0 4:9 4,9 4.9 . 4.9
3 6.4 ‘ 6.3 6:2 6.1 6:1
b _ 7.8 Sl 1.5 1. ~ 7.3 . 7.3
5 0.1 9.0 0.2 8.7 0:2 86 ¢ 0.2- 85 0.3 8.4
6 0:3 10:5 : 0:4 9.9° 0.4 9.7 0.5 9.6 0.5 9.5
7 0.5 11.5 0.6 11.0 ‘0.7 ' 10.8 0.8 10:6 0.8 10:5
8 0.7 12.8 0.9 12.1 1.0 1l.9 1.1 117 1.1 11.6
9 0.9 14.0 1.2 13:2 - 1.3 13:0 1.4 12.7 1.4 12.6,
10 1.1 15.2 1.5 14.3 C 1.6 14.0 1.7 13.7 < 1.8 13.6
11 1.4 16.4 1.8  15.4 1.9 15:1 2.1 167 2.1 14:5 -
12, 1.6 ‘17.6 2.1 16.5 2.2 16.1 2.4 15.7 2.5 13:3
13 1.9 187, 2.4 17.5 2.6 11.1 2.8 16.7 2.9 16.5
14 2.2 19.9 2.7 18.6 2.9 18.1 3.2 17:7 3.3 17.4 -
15 2.4 2.1 3.1 196 3.3 19.1 3.6 18.6 3.7 18.3"
16 2.7 22.3 3.4 20.7 3.7 20.1 4.0 19.6 4.1 19.3
17 3.0 23.4 3.7 217 4.0 2.1 4.4 20.5 4.5 20.2,
18 3.3 2.6 4.1 22.8 4o4  22.1 4.8 21.5 5.0 21.1.
19 3.6 25.8 4.4 23.8 4.8 23.1 5.2 22.4 5.4 ~'22.0
20 3.9 26.9 4.8 24.8 5.2 241 5.6 23.3 5.8 22.9
21 4.1 28.1 5:1 25:9 5.6 25.1 6.0 24.3 6.3 23.8
22 4.6 29.2 5.5 26.9 5.9 26.1 6.4 25:2 6.7 24.7
23 4.1 30.4 5.9 27.9 6.3 27.0 6.9 26.1 7.2 25.6
24 5.0 3l.6 6.2 28.9 6.7 28:0 7.3 21.0 7.6  26.5
25 5.3 32.7 6.6 30.0 7.1 29.0 7.7 27.9 8.1. 27.4
26 5.6 33.9 7.0 31.0 7.5 29.9 ‘8.2 28:8 8.5 28:3
27 5.9 35.0 7.3 32.0 7.9 .30.% 8.6 - 29.8 9.0 29.1
28 6.2 36.2 7.7 33.0 8.3 3L.9 9.1  30.7 9.5 30.0
29 6.5 37.3 8.1 34.0 8.8 32.8 9.5 3l.6 - 9.9 '30.9
30 6.8 38.5 8.5 35.1 9.2 33.8 9.9 32.5 0.4 31.8 |
32 7.4  40.8 9.2 37.1 10.0  35.7. i0.8  34.3 11.3 335
3% 8.0 431 10.0 39.1 ' 10.8 37.6. 11.8  36.1 12.3  35.2
36 ./ 8,6 45.4 10:8  4l.1 11.6  39.5 12.7  37.8 13:3 37.0
38 9.3 47:7 11.5 43.1 12.5 4l.4 13.6  39.6 14.2° . 38.7
40 9.9  49.9 12.3  45.1 13.3  43:3 4.5 4l.4 15.2  40.4
42, 10.5 52.2 13.1  47.1 14:2  45.2 15:5 "43.2 16.2  42.1
44 11.1  s4.5 =~ 13.9 49.2 15.0. 47.1 16.4. 45.9 17.2  43.8
46 1.7 56.8 4.6 51.2 15.9 49.0 17.3 46.7 18.2  45.3
48 12,4 59.1 15.4 53.2 16.7 50:9- 18.3- 48:5 19:2 47.1
50 - 13,0 6l.4 16.2 55.2 . 17.6 - 52.8- 19.2  50.2 20.2 4B.8
75 20.8 90.0 26.1 80.2 28.4  76.3 31.3  72.1 33.0  69.6
100 28,8 118.6 3.1 105.2 -  39.5: 99.9 43.6 93.9 .  46.1  90.5
» ,
. T 2 ~
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Table 7.  95% Ccnfidence Interval for 2. —— Four Treatments

|
L — — I ——
B T, TR v T vy A
Lower Upper-——-Lower -Upper Lower Upper Lower Upper . Lower—-Upper-
1 - — N — -
2 4.5 4.4 4.3 4.3 4.3
3 . 6.0 - 5.8 - 5.7 " 5.6 5:6-
. 4 0.1 7.5 0.1 7.1 0:2 7.0 0.2 6.9 0.2 6.8
5 . 0.3 . -8:8 0.4 8.4 0.5 8.2 0.5  8:t 0:5 8.0
1. 6 0.5 10.2 0.7 9.6 . 0.8 9.4 0.9 .9.2 .0.9 9.1
7 0.8 11.5 1.0 10.9 1.1 10.6 1.2 10.% "1:3 0 10.2 .
. B i.0° 12.9 1.4 12.1 1.5 11.8 1.6 11.5 1.7 11.3
© 9 1.3 14:2 1.7 13.3 1.9 12.9 - 2.0 12:6 2.1 12.4
10 1.6 1s. 2.1 14:5 2.3 1l4.1 2.5 13.7 2.6 13.5
11 1.9 16.9 2.5 15.6 . 2.7 15.2 2.9 14:7 3:0 14.5
12 2.2 18.2° 29 16:8 - 31 16.3 3.4 15.8 3.5 15.5
13 2.6 19:5° 3.2 18.0 . 3.5 17:.4 3;8 16:9 4.0 . 16.6
14 2.9 . 20.8 3.6 19:1 4.0 .18.5 4.3 . 17.9 4.5 17:6
15 3.2 0 22.1 4.1 20.3 4:4  19:6 4.8 18.9 5.0 18.6
16 3.5 23.% 4.5 2L.4 4.8 20.7 5.3 20.C 5.5 19.6
17 3.9 24.7 4.9 22.6 5.3 21:8 5:7 21.0 6.0 20.6
18 4.2 126.0 5.3 23.7 5.7 22.9 6.2 22.0 6.5 21.6
19 4.6 -27.3 5.7 24.9 6.2 24.0 6.7 23.1 7.0. 22.6
20 4.9 28:6 - 6.1 26.0 6.6 25.1 7.2 24:1 7.6  23.5
2r 5.2 29.9 6.6 27.2 7:1. 26.2 7:7  25.1 8.1 24.5
22 5.6 31.2 7:0 28.3 7.6 27.2 8.3 " 26.1 8.6 25:5
23 5.9 .32.3 7.5 29.4 8.0 28.3 8.8 27.1 9.2 26.5
24 6:3 33:8 7.8 30.6 8.5 29.4 9.3 -28:1 29.7:. 27.4
25 6.6 35.1 8.3 31.7 9.0 30.5 9.8 29.1° 10.3 28.4
26 ©7.0 36.3 8.7 32.8 9.5 31.5 10.3 .- 30.1- ° ~ 10:8 29.4
22 7.3 37.6 9.1 34.0° 9:9 32.6 10.8 3l.1 11.4  30.3
28 7.6 38.9 _9.6 35.1 10.4  33.7  itia 32:1 11.9 31.3
29 8.0 40.2 10:0 36:2 10.9  34.7 11.9 33.1 12:5 32:2
30 8.3 41.5° 10.5 37.4 11.4 35.8 - 12,4 34.1 13.0 33.2
32 9.0 44.1 11:3 .39:6 12.3  37.9 13.5 36.1 14.1  '35.1
34 9.7 46.6 12.2 '41.9 13.3  40.0 14.5 38.1 15.3 37.0
36 ,-10.4  49.2 13:1  44.1 14.2  42.2 " 15.6 40:0 16.4  38:9
38 q1.17 51:8- . .14.0_ 46.4 15:2  44:3 16.7 42.0 17.6  40.7
40 11:9 544 14.9 4876 —----16.2. _46.4 17.8  43:9 18.7 42.6
42 12.6 56.9 i5.8 ~ 50.8 | 17.2 48:5 . 18:9 45.9 - 19.9 44.5
- 44 -13.3 55.5 - .-16:7 53.1 18.1 50.6 ° 19.9  47.9 21.0 46:3
46 4.0 58.1 - 17.6 55.3 19.1 S52.7 2.0 49.9 22.2  4B.2
48 14.7 .60:6 18.5 57.6 20.1 54.8 22.r . 51:8 23.3  50.1
50 - 15.4 63.2 19:3  59:8 21.1  56.9 23.2 " 53.7° 24.5 51.9
75 24.3  99.3 30.6 ,87.8 33.5 - 83.3 37:1 78.0 39.3  75.0
. 100 33.3 131.5 42.0 115.8 ,46.0 109.6 51.1 102.3 4 98.0
A
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Table 8. 95% Confidence Interval for ¢> =~ Five Treatments : /

- ' o : : - — N

. MSR‘ \’2 -..z,o, \’g" j"o o Vz - 60 . \:z' = 120 - i \:z— - 727.’;0
. . Lower Upper —- lewer Upper:—— ‘Lewer-Upper — Lower -Upper — Lower - Upper
X F— - 7 - T
2 4.1 4.0 3.9 3.9 3.9

3 5:7 5.4 .- 5.3 - 5.2 . " 5.2

4 0.1 7.2 0.2 6.8 0.3 6.7 0.4 6.5 0.4 6.5

-/ S 0.4 .8:6 0.6.°, 8.1 0.6 7.9 0.7 7.8 0.8 7.7
6 0.7. 10.1 0.9 . 9.4 1.0 -+ 9.2 1.1 9.0 1.2° 8.8

7 1.0 1I1.5 1.3 10.7 1.4 10.4 1.6 10.1 1.7 10.0

8 1.3 12.9 1.7 12.0 1.9 11:6 2.0 11.3 2.1 1IL.1

9 1:6 14.3 2.1 13.2 2;:3 12.8 2.5 12.4 2.6- 12.2

10 2.0 15:7 2.5 1415 2.8 140 3.0 13.5 3.2 "13.3
11 - 2.3 17.1 3:0 15:7 3.2 15.2 3.5 14.6 3.7 14.4
12 2.7 18.5 3.4 16.9 3.7 164 4.0 15:8 4.2 15.5
13 3.0 19.9 3.8 18.2 4.2 17.5 4.6 16.9. 4.8 16.5
14 3.4 21.3 4.3 19.4 4.7 - 5.1 18.0 5.3 17.6
15- 37 22.7% 4.7 20.6 5.1 5.6 19.0 5.9 18.6
16 4.1 2§0 gé ZiB 5.6 6:2 20:t ° 6:5 19:7
‘17 4.5 25.4 5.6 23.0 6.1 6.7 21.2 7.0 20.7
18 4.8 26.8 6.1 24.2 6.6 7.2, 22.3 7.6 21.7
i9 5.2 28.2 6.6 25.5 7.1 7.8 23.3 8.2 . 22.8
20 5.6 29:5 7.0 26.7 7.6 8.4 24.4 8.8 23.8
21 5.9- 30.9 7.5  27.9 8.1 8.9 "25.5 9.5 24.8
22 6.3 32.3 7.9 29.1 8.6 9.5 26.5 9.9 -25.8
23 6.7 33.7 8.4 30.3 9.2 '10:0  27:6 10.5 26.8
24 - 7.0 °35:0 8:9 31:5 _9.7 -10.6 = 28.6 1.1 27.8
25 7.4 36.4 9.4. 3z.7 10.2 11.2  29.7 1.7 28.9
26 7.8 37.8 9.8 339 .. 10:7 11.7 30.8 - <12.3 29.9
27 8.2 39.2 10,3 35.1 1.2 33 12.3 3.8  13.0 30.9
28 's.s  40.5 <-10.8 36.3 = 11.7 34.6 12.9 32.9 i3.6- 31.9
29 8.9 '41.9 11.2  37:5 12.2 13:5 33:9 14.2 .32.9
30 9.3 43.3 i1.7 .38.7 14.0° 34.9 14.8 . 33.9

L o - - S - - - IR . R
32 10.0 46.0 12.7  4l.1 13.8 15:2 37:0 16.0  35.9
T34 10:8 48:8 13.6  43.5 14.9 41.4 16.4 39.1 17.2 37.9
36 11.6 "51.5 14:6  45.8 15.9  43.7. - 17.5° 4l.2 18.5 39.8
38 12.3 - 54.2 15.5 48.2 ‘17.0 : 18.7 43.3 19.7 418
40 13.1 57:0 16:5 _50.6 18.0 19.9  45.3 21.0 43.8
42 13.8 59.8 17.4 53.0 19.1/ 50.4 . 21.0 47.4 22,2 45.7
“hg T 14767776276 7 1814 TU5504T T T200¥ T 52.6 22.2 - 49.5 23.5  47.7
46 15.3 5.4 19.4 57.8 - 54.9 23.4 SL.6 26.7. 49.7
.48 16:1 68:2 20.3 60.2 " 57.1, 24.6. 53.6 26.0 5.6
50 6.6 71.00 *.21.3 62.6 59.3 25.8 55.7 27:3  53.6
~75 26:4 104.9 33.4°, 92:3 . /36.6 _87.3 40.7 . 8l.4 43.3  78.0
100 '36.0 '139.2 . 45.6 122.1 ; 50.0 115.3 _ 55.8 107.2 1 59.5 1024
. - A
y
- //
o, ’/
i ,' ,: l . 2'“(‘
/ ' '
/S '
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