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SAMPLE SIZE ESTIMATION
FOR SOME STATISTICAL TESTS OF HYPOTHESES

Dr. Ibrahim Hassan Ibrahim
Faculty of Commerce, Tanta University
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ABSTRACT

The problem of sample size determination has been one of the most important
problem that faces researchers in different fields of scientific research because the
final results of research depend on the chosen sample . This article provides some
statistical tables that help the experimenters especially in the field of social sciences
in determining sample size required for some common siatistical tesis of
hypotheses . These tables are designed in a way that gives an estimation of sample
size required for the given test with some known power and level of significance .
The basic contribution of this article is the concentration on the process of
estimating sample size that is required for statistical inferences . Also, saving time
and efforts when determining the size of a sample from given tables without
getting involved in tedious computations . One other main advantage of these
tables is the increase in our ability of making comparisons between committing
either type I or type II error and the cost of sampling unit .

1.INTRODUCTION AND REVIEW OF LITERATURE

Theory of survey sampling has been discussed and presented by some weil
known statisticians such as Cochran (1977), Deming (1960), Hansen and Hurwitz
(1986), Kish (1565), Scheaffer, Mendenhall and Ott (1586), and many others . The
pivotal subject of all of these literature was the sample size determination required
for estimation of some population parameters . It seems that the traditionai way of
presenting  this theory of sampling is to divide sampling techniques into four major
types of sampling : (i) the simple random sampling, (ii) the straiified random
sarapling, (iil) the systematic sampling, and (iv) the cluster sampling . Whereas,
the main concern from using any one of these four sampling mathods is to select

sample size required for estimating popuiation paremeters such as mezn,



proportion, and population total value . Consequently, sampie size determination
required for testing statistical hypotheses was not a direct issue in any of these
literature, the basic reason for this could be in the involvement of too many
unknown parameters in the estimation process of sample size . However,
Noethetr's approach (1987) was a different case from this traditional way of
dealing with sampling theory . Noether discussed the problem of determining the
number of observations required by some common nonparametric tests, so that
these tests have minimum known power . The Noether's approach will be utilized
in this article to manipulate the basic setup for constructing some statistical tables
that help us in estimating sample size required for some common parametric
statistical tests of hypotheses as well as some common nonparametric statistical
tests of hypotheses . Needles to say the importance of such tables in practical
applications .

From another point of view, there are some well known tables for
estimating sample size that is needed in the field of auditing and accounting as well
as in the field of quality control . Some of the well known statistical tables for
auditors are provided by Brown, R.G. (1961) and some others in the same field of
auditing and accounting are provided by Arkin, Herbert (1984) . The main goal of
the tables provided by either Arkin or by Brown is to give an estimate of the
sample size required to achieve a given sample precision at a given confidence
level, in other words, how close it is necessary for the auditor to estimate the
population parameters . And of course, the main advantage of such tables from
the point of view of the accountants and auditors is to avoid the awkward and
time consuming work .

In the field of quality control, there are some known tables for sampie size
determination . One of the mos: important tables are the tables provided by the
U.S.A Department of Defense known by the "Military Standard 105D" , these
tables are useful for acceptance sampling techniques that achieve some required
goals for inspection and quality control . Montgomery, D.C. (1984) is a useful
reference for further study in this subject .

The main goal of this article is to construct some statistical tables that
provide an estimate of the sample size (1) required for some statistical tests of
hypotheses with known power (1- B)and level of significant (& ) . Hence, the
basic difference between the tables suggested in this article and tables already
known in literature is the concentration on statistical inference and the statistical
power of the tests .
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2. GENERAL SETUP

Since our goal is to estimate sample size required for testing some
statistical hypotheses with known level of significant and a minimum power . Let
X}, X2, X3, ..., X, be a random sample from a density function f{x ;0 ), where
8 €0, and let y be a test statistic of the null hypothesis Hy: 8 €€y  versus the
alternative hypothesis Hy : 8 € ©; = © -0, . However, for simplicity, let us
assume that we want to find the required sample size for testing that Hy : 8 < ©
versus Hy : 0> ©g. Assume also that y is approximately normal with mean p(y)
and standard deviation o(y ) . This means that if’ the null hypothesis Hy is true then

¥ ~N{(uo(v), co(¥)). Hence, the decision ruleis to reject Hy if v > ¢ with
« - level of significant, where c¢ is the critical region, i. e.,
o =P (Typelemor |Hy True)

=P(y> ¢|Hy)
=P(y > u(y )+2q go(y ) | Hy) - (D
where, Z, is the upper c-level of significant, while the power function of that test

is
1-B=P(y> c|Hp)
=P(y > u(y )*+Zy ooy ) | Hy)
Y - u(y) ro(¥) - #(Y) * Za oo(Y)
>
o(Y) a(y)

Bo(Y) - u(y) oo(v)
+7Z

=P(Z >
o(v) * o(v)

Let m = o(y)/oy(y ), which means that 6(y) =noo(y) . Then the power

function wiil be :
Ho(Y) - u(u()+ Zy

1-p=P(Z >
n o(Y) 1
And because of the normality assumption we have :
mo(¥)- 1Y) Zg

+ = -ZB
n Goly) n
He(Y) - n(y) Zy
— = -( * Zg)
7 Co(¥) n
3




multiplying both sides by (- 1), and squaring both sides we can get :

n(y) - po(y)
My)={———— 2= (Zg+n 7Y ()
So(Y)

where, A(y ) is the noncentrality parameter of the test .
In most cases 7y is unknown, but for the cases where o{y) is close from o(y), then
under Hy we can assume that i} is close from unity, i. e., n= 1, hence

H(Y) - Ho(Y)

x<7)={——017)—— Y= (Zo+ 2p)? . (5)
[AN

According to Noether (1987), we can find an approximate sample size if we solve
equation number (5) for the number of observations for the given hypothesis . For
example, if we let xj, X3 X3 .., X, to be a random sample from normal

population where, X ~ N ( , o2 ), and if we are interested in testing the
hypothesis Hy : u < pg against the alternative Hy : pu > 1y , using the test statistic
y =X . Then p(y) = n(x) =i, and o%(X) = 62/ n, and, by substituting in equation

5): _
H(X) - po(X)

AY)=MR) = { ————— }? = (Zo+ Zp)?
Go(X)
(%) - uo(X) 2
—— ¥ = (Zy+ Zp)°
{ e } (Zy B)
- (Zo+ Zp )
hen, n= ——M—— .. (6)
[(u-po)io]?

is the approximate sample size for the given test .
Equation (6} can also be obtained in a differeat way zs follows :

o =P (Typelemror |Hy True ) =P (Reject Hy |Hy True)

=P(X > c|Hy)
X-u c-u
=P I
( o(X) i’ o(i)IqO)




c-p

=P(Z
(z > o [ Hp)
Lo =P(Z> Zy
which meansthat Z, = (¢ - pg Yop(X) .. (D

B =P (Typeermor |H; True)=P (Accept Hy |H; True )
=P(X < ¢ | Hy)

X-u c-i
=P(——< —| Hy)
o(X) ao(X)

c-pt

=P(Z < [ Hy)

o(x)
L B=P(Z< -25)

which also means that -Zg =(c-p)/ o(X) . (8)

By subtracting equation (7) from equation (8) with the assumption that there is no
difference between variability under both the null and the alternative hypothesis,
where, og(X)=0(X)=0/¥n, then we have :

(L2 (ze+ 2p)
c/vn * B

Then, solving for n we get the normal approximation of sample size :

2
Z
oo L2t ) )
[(r-po)loP?

Equation (9) is identical to equation (6) for the right-tail hypothesis . Noting that
the same equation is valid if we have a lefi-tail alternative, i e, Hj:p<yy.
However, for the two-tailed test Hj : jt # yy, the same equaticn is applicable if
every o is replaced by ¢/2 and keep b less than 0.5 (Smith and Wiiliam, 1977,
p. 344) .



3. TABLES FOR ONE-SAMPLE TESTS

This section includes the process of constructing tables for estimating
sample size required for testing : (i} population mean, (i) population proportion,
and (iii) population median . Tables for the one-sample tests, TABLE A-1l,
TABLE A-2, and TABLE A-3 are given in Appendix-A for the three previously
mentioned tests receptively .

TABLE A-1: Sample size required for testing population mean

In this case we are interested in testing Hy : 1 < i against the alternative
H; : u > ug.Equation (6) or (9) can be used for the one- tailed test, and for the
two-tailed test Hy: u =g, against Hy : pu # pg, the same equation can be used if
every o is repleced by o/2 and keep B lessthan 0.5 as explained before . The
main problem in equation (6) or (9) is the estimation of the absolute standardized
difference A between the hypothetical and true mean, where A= |- pg|/c . In
real life applications we have to depend on some known information from
experience or we can use pilot sampies . TABLE A-1 of Appendix-A gives sample
sizes required for testing population mean -one sided test- for different significant
levels and powers for some positive values of (u-py )/o or for 0.01 <A < 1.0 since
same results will be obtained if we have the same corresponding negative values .

TABLE A-2 : Sample size required for testing population proportion

Populaticn proportion is an important parameter in survey research, where
decisions about a specific population sometimes are made based on testing
proportion resulted from a sample drawn from that population . For testing the null
hypothesis Hy : 7 < wg, versus Hy : > ®g, where = is the population proportion
of successes, and p is the sample propcrtion which is the appropriate test statistic
where, p is approximately normal for large samples, p ~ N(, n(1-x)/ n) . Then
following the same steps previously explained in section 2 of this article, or by
using equation (4) where,

My)=Mp), w(r)=w(p)==, uo(y)= no(p)=mo
and for Go(y) = Go(p) = {mp (1-mp)/n}2
then, M= o(p)/Ge(p) = {x (1 - =) /mg (1 - mg) }172.
Substituting in equation (4) we get the normal approximation of sample size based
on the actual value of G2(p) :



{x - no}?

— = (Zy+ (n (1 -1 Imp (1 - m0) Y2 Zp )?
no(1-mg)/n

A(p)=

By some manipulation and solving for n we can get the following :

 (tmo (1 -7 Zg + (=(1-m) }V2 2 )P
n = - 7(0)2 ...(10)

Similarly, if there is some believe that variability do not differ under both null and
alternative hypotheses, then equation (10) can be simplified to equation (11) :
2
mo (1 'T‘O)(Za+ ZB)

n= ..(11)
(m- ﬂo?

As it was discussed before there is usually a problem in determining the absolute
value of A=|% - mg |, because m is unknown . In this case we can depend on the
past experience or some pilot samples . Noting that the same previous discussion
is valid for left tail or two tail tests . TABLE A-2 of Appendix-A gives sample
sizes required for testing population proportion -one sided test- for different
significant levels and powers with given mg = 0.1, 0.2, .., 0.9 and for some
positive values of the difference (r - mg) or for A=0.1,0.2, ..., 0.9 since same
results will be obtained if we have the same corresponding negative values .

TABLE A-3 : Sample size required for testing population median

Let x;, X3 X3, ..., X, bearandom sample from a population with median
M . If we are interested in testing Hp : M < Mg versus Hy : M>Mj at a given o
and power (1 - B) . The sign test can be used to achieve this goal . The test statistic

is defined as S = # ( x; > Mg ), where the distribution of S is binomiat :
S . Bin(n,p) withmeaa u(S)=np and varance o2(S)=np(l~-p), where
p = Pr(x; - Mg > 0) . Under Hy we have pg(S) = /2 and 6¢2(S) =n /4 . Thexz,
substituting in equation (5) and solving for n we can get the normai approximaticn

of sample size as foilows :

np - n/2
N : 2 ; 2
M) A{—=— "= (Za+ 23)
n/2
(Za+ 28
Then, 1= ——— for p #1/2 .. (12)
{2p-1]°




However, if we have unequal variances, 6y%(S) = 6%(S), equation (4) should be
used instead which will give the normal approximation of sample size based on the
actual value of 62(S), where

7 =a(S)/ 6y(S) = { np(1-p) / (/4) }V/2 =2 { p(1-p) }2

np - n/2
MS)={———— = (za+2{p(p) 225 )?
Vn /2
Zo, + 2 { p(1-p) Y12 Zp )2
Then, nefe {p(zp)} B) for p # 172 .. (13)
[2p-1]

For determining the true probability p in either equation (12) or (13), Noether
(1987) suggested the odds ratio (r) of number of observations greater than the
median to number of observations less than the median where,

r = #(x;-Mpy >0)/#(x%-Mg <0)=p/(1-p), which gives an estimate of
p=r/(1+r), where r canbe fixed by the experimenter . Equation (12) is used
to construct TABLE A-3 of Appendix-A which gives some estimates of sample
size required for testing population median for (p > 1/2) and for different values of
the c-level of significance and different B- levels . Noting that results are going to
be the same if we considered the values of p or (1-p) aslongasp = 1/2 .

4. TABLES FOR TWO SAMPLE TESTS

The two sample tests considered in this article are : (i) testing the
difference between two population means, (ii) testing the difference between two
population distributions, and (iii) testing the significance of the populaticn
correlation coefficient . Appendix-B includes tables for the two-sample tesis,
TABLE B-1, TABLE B-2, and TABLE B-3 for the three previously mentioned
tests respectively .

TABLE B-1: Sample size required for tesiing the diffcrence between two
population means
If X; and X, are two independent random variables form normal
distributions where, X; ~ N (g1 , 642 ) and X3 ~N(py, 052 ), thenthe
difference between the population means can be tested using the difference
berween the two sample means (Xj - X3) . In this case we are interested in testing



Hg : py S py versus Hy : g > py . The test statistic for this test is defined as :
y = (¥1- Xp) ,where (X1~ X3) ~ N {( p} - 1), (6,2 /n; + 092 /my)} .
Consequently, p(y)=py-pp= u* , and under Hy we have uy(Y) = Hoy - Ko =
o' and op2(y) =(cp;2/ny + 0gy2 /ny) . If the variances under both hypotheses
are not different, then substituting in equation (5) :
IJ.* - ’J.o‘

AE %) = { F=(Za+ 257 - (14)

(G012 /n1 + 022 /np )!

If n; = ny, and o} = 0, = ©, then equation (14) can be written as follows :

* *
B -1
———— V= (Za+ )’
(62/m+c2/m)2
Solving for n will give : 5
_ 2(2Zy+ ZB)

— (15)
[(n -y )o]

n

If nyj= ny,letn;=kN, where kis a constant, 0 <k <1, and N=ny +n,, then
Vny+1ny=(n;+ny)/nyny=1/n; k . Equation (14) can be written as :
*

*
K- M

2y b2
o (1/nyk)12 J7= (o7 Zp)

And the normal approximation of sample size will be :

2
Z.+ 2
n = (Zo+ Zp) .(16)

k[(w-u*)oP

If k = 1/2, then equation (16) will be exactly as equation (15) where we have equal
sample sizes .

Equation (16) is used to construct TABLE B-1 of Appendix-B . Values are given
for the first sample for different level of significance and different power values,
while for the second sample the following equation can be used n, = ny {k/(1-k)}
for k=0.2,04,06,038 . '
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TABLE B-2 : Sample size required for testing the difference between two
population distributions
Let X and Y be stochastically independent random varables from
distribution functions F(x) and F(y) respectively . If x;, x5, X3, ..., X, and y;, ya,
¥3, ..., Ynaretwo random samples from these distributions, then we are interested
in testing if the two samples have come from the same population or the values of
Y tend to be larger than the values of X . Thus, the Mann-Whitney test statistic
for testing Hy : F(x) = F(y) against Hj : F(x) > F(y) is defined as U =# ( ¥j > X ),
fori=12,..,mandj=1,2,..,n .If p=Pr(y>x), then u(U) =mnp, and
under the null hypothesis, pg(l) = mn/2 , and 002(11) =mn(n+m+1)/12 . For large

samples U is approximately normal, where U ~ N {p(l), 62 (1)} . By the use of

equation (5) we can estimate sample size as follows :

{ 1(W) - uo(u) )2

2
= (2y+ 2
o | eT )
{mnp - mn2 }2 2
——— = (Zy+ Z) (7
mn(m+n+1)/12

Let N=m+n,and m=kN, then equation (17) can be written as :

kN2 (1-k ) (p - 0.5)
N+ 1)/12

= (2ot Zp )2 ..(18)

By solving equation (18) for N considering that for large samples (N +1) will be
approximately N, then the total of the two samples wili be :
2
(Zg + Zﬁ )

N = for p =12 .-(15)
12k (1 -k) (p - 0.5)

Since m=kN and N =m + n, then n=N(k- 1), which will give the
approximate normal estimation of each sample size by substituting in equation (19)
as follows : 5
(Zo+ 2p)
n= 5 for p 2172 ...(20)
12k (p-0.5)

10



(Ze+ 2p)°
m = 3 for p #1/2 (21)
12(1-%) (p - 0.5)

If we have equal sample sizes, n=mthen, N=2nand k= 1/2 which will give

the following esumation : 5
(Zg+ 28)
N = ———— for p =172 .-.(22)
6(p-0.5)

Similarly, we can consider the oddsratior=p(y>x)/p(y<x)=p/(1-p)and
solving for pwecanfind p=r/(1+r).Equation (20) is used to find values in
TABLE B-2 of Appendix-B which gives estimates of the first sample size required
for testing the difference between two population distributions for values of p
greater than 0.5 and for different values of the a-level of significance and different
- levels. While, for the second sample m =n {k/(1-k)} . Noting that results are
going to be the same if we considered the values of p or (1-p) aslongasp = 0.5 .

TABLE B-3: Sample size required for testing the correlation coefficient

Let (x1.¥7), (%2.¥2). (X3,¥3), ..., (Xp,¥,) denote a random sample of size n

from a bivaniate normal distribution, where
X~N(py,012) and Y~ N(uy,0%)

If we are interested in testing the population correlation p by the use of sample
correlation r . Then the test statistic for testing the null hypothesis Hy : p < pg
against the alternative hypothesis H; : p > pg, can be defined by using the Z-
transformation (Yamane, 1973,p.496) as Z, , which is approximately normal, where
Ze ~ N(p(Zp), 4Z;)) and the value of Z, is defined as Z = 0.5 In{(1+r)/(1-r)}
with mean p(Z;) = Zy = 0.5 In{(1+p)/(1-p)} and variance ©%(Z;)= 1/(n-3).
Similarly, if we use equaticn (5) we can find an estimate of the number of
observations n as follows :

B(Zs) - uo(Zy)
MZp) = { ——— 2= (Zg + Zp)?
colZy)

[0.5 In{(1+p)(i-p)} - 0.5 In{(1+poV(1-p))]* )

1/(-3)

(Zg + ZB)
() (Zp-Zpy 2 = (Zg+ Zp)

11




where,
Zy =0.5 In{(1+p)/(1-p)} and ZPo = 0.5 In{(1+pg)/(1-pg)}

~
7.+ 23 )°

G a2y (29)
(ZD'ZPO)2

The previous equation shows that the estimated sample size depends upon the
difference between the Z-transformation of the true and hypotheticai correlation .
TABLE B-3 of Appendix-B shows some estimates of sample sizes required for
testing the correlation coefficient for some given values of A, =|Zj - Z, | and

for different values of the a-level of significance and different 8- levels .
5. SUMMARY

The main concern of the traditional sampling theory is the estimation of
sample size required for estimating population parameters . The approach of this
article is some what different , where the main goal is to estimate sample size
required for some common tests of hypotheses with given level of significance and
known power . Tests considered in this article are the one-sample tests and the
two-sample tests . For the one-sample tests thres tables are provided to estimate
sample size required for testing (i) population mean, (ii) population proportion,
and (iii) population median . While for the two-sample tests, three other tables are
constructed for estimating sample size required for testing (i) the difference
between two means, (ii) the difference between two distributions, and (jii) the
correlation coefficient .

ne of the most importani advantage of these tables, beside saving time
and efforts, is the ability of making comparisons betwesn different sample sizes
with different power values and levels of significance . This comparisons is very
imporiant in scientific research, where decisions can be made about the risk of
increasing type-I or type-II error and the cost of extra sampling units .

12
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APPENDIXES

APPENDIX-A

TABLES FOR ONE-SAMPLE TESTS

TABLE A-1 : Sample size required for testing population mean .
TABLE A-2 : Sample size required for testing population proportion .

TABLE A-3 : Sample size required for testing population median .

APPENDIX-B
TABLES FOR TWO-SAMPLE TESTS
TABLE B-1 : Sample size required for testing the difference between two
population means .

TABLE B-2 : Sample size required for testing the difference between two
population distributions .

TABLE B-3 : Sample size required for testing the significance of
correlation coefZicient .




TABLE A-1
APPENDIX-A Sample size required for testing population mean

A a=1% a=1%  a=1% a=1% @s5% a=5% as5% a=10% a=10% o=25%
B=1x PB=5% P=10x PB=25x P=5% P=10% P=25% P=10x P=25% P=25x

29 21 17 12 14 1
29 21 18 12 15 12
30 22 18 4 15 12
31 22 18 13 15 12
3 23 19 13 16 12
32 23 19 13 16 13
33 24 20 14 16 13
34 25 20 14 17 13
35 25 21 14 17 14
36 26 21 15 18 14
37 7 22 15 18 14
37 27 23 16 19 15
38 28 23 16 19 15 10
40 29 26 16 20 16 10
K 30 24 17 20 16 10
42 30 25 17 21 17 10
43 3 25 18 21 17 1
4h 32 ar 18 22 17 1
45 33 27 19 23 18 11
47 34 28 19 23 19 12 14
48 35 29 20 24 19 12 15
50 36 30 21 25 20 12 15
31 37 1 21 2% 20 13 16
53 39 32 22 25 21 13 16
55 40 3 23 27 22 14 17
%6 41 34 23 28 22 14 17
58 42 35 24 29 3 1 18
60 44 35 25 30 24 15 18
62 45 37 20 31 25 15 19
-1 47 39 27 32 5 16 20
67 49 40 28 33 25 17 20
.5 69 2 42 29 35 27 17 21

.

22 16 13 ? n 9 7

. 22 16 13 4 " 9 7
- 23 16 14 9 1 9 7
. 23 17 14 10 12 9 7
23 17 14 10 12 9 7

. 24 17 14 10 12 9 7
25 18 15 0 12 10 7

. 25 18 135 10 13 10 8
. 26 19 15 1 13 10 8
. 26 19 16 1 13 10 8
. 27 19 16 1 13 1" 8
- 27 20 16 1 14 1 8
28 20 17 1 14 1" 8

9

9

9

9

“ .

VOOV WMNNNNYNNNOCOCOROCOOOOVW

e e . PRI
b b b b A A A b b A b —A A A
PUHUWLUWUNNN 22 20000

NVOVOVOROOMEBYNNNNOCOOCOCOROCRONUVIVIVIUVIVI VIV &SN

Y

0D P00 000000OD0000000000 w0000 00000000P00000000
rUSSSARARGRAGTIINANAIIIIEINARE R 82arg8gs¢8

O i Qi i S i i G Qi Qi G S ' S
VB NNV WWNNN 2w 2000
GO OROOY~NNOCOROOO NNV UVUVUMEESEERPSRPPUHWUHWWUWUKWWUHUWWURWENONNONNNODNNNNONNDNNNDNS

.55 T2 5z 43 32 % 28 18 22
0.54 7% 54 45 N 37 29 18 z3

C.53 7 58 46 32 39 30 19 23
0.52 £ 3 43 33 40 32 20 2%

0.51% 83 61 59 33 42 33 21 25
0.50 87 &3 52 36 43 4 22 25
0.49 S0 ) 54 33 45 36 22 27
0.48 g4 &5 57 39 &7 37 23 29
0.47 ¢3 71 co 41 5 39 24 30
0.46 102 7 2 43 51 0 Fe] 31
0.43 107 78 [ [ 53 42 27 3
0.44 142 a1 &7 L7 56 &4 28 34 20
0.43 17 a5 70 49 59 46 29 36 1 10
8.42 123 £y 74 51 61 134 30 27 22 16
C.41 129 ¢4 77 54 64 51 32 39 23 11
0.40 135 %9 81 55 48 54 34 41 24 1"
.59 142 164 &4 39 71 56 35 43 25 12
c.33 130 1c9 5 &2 75 59 37 45 26 13
9.37 158 115 5 &4 75 83 39 48 28 13
0.36 167 1z2 108 €9 s 6 82 51 30 14

Kote : A={p-pylrsc
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TABLE A-1
APPENDIX-A  Sample size required for testing population mean (Continued)

A =% o=1% a=1% o=1% @=3%  @=5% o=5% a=10% a=10% «=25%
P=1% P=5% P=1% P=25% PB=5% P=10% P=25% P=10% P=25% P=25%

0.35 177 129 106 74 88 70 [ 54 3 15
0.34 187 136 113 78 9% 74 47 57 33 16
0.33 189 145 120 a3 99 ™ 49 60
g.32 211 154 127 82 106 84 53 64
0.31 225 164 135 94 113 89 56 68
0.30 241 175 145 100 120 95 60 3
0.29 257 18 155 107 129 102 64 78 45 22
0.28 276 201 166 115 138 109 69 84
G.27 297 216 179 124 148 117 74 90
0.25 320 233 193 133 160 127 80 97
0.25 346 2352 208 144 173 137 86 105 61 29
0.24 376 274 226 156 138 149 93 114 66 32
0.23 409 258 266 170 205 162 102 124 72 34
0.22 447 325 269 186 224 177 m 136 ™ 38
0.21 491 353 295 204 245 194 122 149 87 “
0.20 =41 394 325 225 27 214 134 164 96 45
0.19 600 437 361 249 300 237 149 182 106 50
0.18 563 487 402 278 334 264 166 203 118 56
0.7 749 546 450 312 374 296 186 227 132 63
8.16 845 616 509 352 423 335 210 257 149 7
0.15 962 701 579 400 481 381 239 292 170 81

0.14 1105 805 664 459 552 437 274 335 195 93
.13 1231 $33 770 533 640 507 318 389 226 108
.12 1503 107% 504 625 752 595 374 456 266 126
0.11 1789 1303 1076 744 894 708 445 543 316 150
0.10 2165 1577 1302 901 1082 856 538 657 383 182
C.09 2873 1947 1607 1112 1336 1057 664 81 472 225
0.08 3383 2464 2034 1407 1691 1338 841 1027 598 284
0.07 4413 3219 2657 1833 2209 1748 1098 1341 781 n
G.C& 6013 4381 3616 2502 3005 2379 1494 1825 1063 506
0.05 8659 &303 5207 2602 4329 3426 2152 2628 1531 728
0.04 13530 5857 8136 5628 6764 5353 3362 4106 2391 1137
0.C3 24054 17527 14464 10008 12025 9516 5977 7300 4251 2022
0.02 54121 39428 32544 22514 27057 21411 13449 16425 9566 4550
0.01 216485 157712 130177 %0054 108228 85644 55796 65700 38263 418198

TABLE A-2
Sample size required for testing population proportion

{a=1%,3=1%}

m\A el €2 0.3 0.4 05 0.6 0.7 0.8 A9

8.1 I 165 49 22 12 3 5 4 3 2
g.2 |3 87 38 22 14 10 7 5 .
G.3 ] 455 114 51 28 18 13 9 . .
¢.4 1520 130 S 32 21 14 . . .
5.5 |5 135 & % 2 . . . .
06 [s6 130 2 3 . . . .

0.7 | 455 114 31 . . . . .
0.5 | 386 &7 .. )

0.5 [ 195 .. ...

Note : A =|=w -y
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APPENDIX-A
Sample size required for testing population proportion (Continued)

TABLE A-2

{a=1%,p=5%}

RplA | C1 0.2 03 0.4 0.5 0.6 0.7 0.8 09
0.1 |12 35 16 ¢ 6 4 3 2 2
0.2 |52 6 28 16 10 7 5 4 .
0.3 13 & 3 21 13 9 T . .
04 |39 95 42 2 15 11 . . .
0.5 |3% 99 4 25 16 . . . .
0.6 (379 95 42 2% . . . . .
0.7 |31 83 37 . . . . . .
0.8 | 252 6 . . . . . . .
0.9 |12 . . . . . .
{a=1%,p=10%}
T\A | 0.1 0.2 03 0.4 05 0.6 07 0.8 0.9
0.1 |17 2 13 7 5 3 2 2 1
0.2 |28 52 25 13 8 6 4 3
03 |273 & 30 17 11 8 6 . .
0.4 (312 78 3 2 12 9 . . -
0.5 (325 3 3% 2 13 . . . .
0.6 |32 78 35 2 . . . . .
0.7 |23 68 30 . . . . . .
0.8 (208 52 . . . . . . .
0.2 |17 . . . . . .
{ae=1%,p=25%)
m\A|0.1 6.2 0.3 0.4 05 0.6 0.7 0.8 0.9
0.1 (& 2 9 5 3 2 2 1 1
0.2 (14 36 16 9 6 4 3 2 .
03 (189 47 21 12 8 5 4 . .
0.6 (216 54 24 14 9 & . . .
0.5 |25 5 B 1% 9 . . . .
C.6 (216 56 2 14, . . . .
0.7 |18 47 21 . . . . . .
c.B8 | s 36 . . . . . . .
cs a1 . . . . . .
{ca=5%,p=5%}
"\d ] 0.1 0.2 03 0.4 05 06 0.7 0.8 0.9
CT (9 2% N 6 4 3 2 2 1
g.2 |17 ¢ %9 17 5 & 3 .
0.3 227 57 25 % 9 6 5 . .
9.4 |22 85 22 16 0 T, . .
0.5 |27 éd 3¢ 7 11 . . . .
0.6 [ 263 65 29 16 . . . . .
0.7 227 5T 5 . . . . . .
0.8 173 43 . . . . . . .
0.7 ls7 . . . . . . . .
17



APPENDIX-A TABLE A-2
Sample size required for testing population proportion (Continued)

{o=5%,p=10%}

mMA 6.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9

o1 |77 1% 9 5 3 2 2z 1 1

0.2 [ 137 3% 15 9 5 4 3 2 .

0.3 [180 45 20 N 7 5 4 .

0.4 |206 51 25 13 8 6 . . .

0.5 |24 S6 2. 13 9 . . .

0.6 |26 51 2 13 . . . . .

0.7 {180 45 20 . . . . . .

0.8 | 137 % . . . . . ..

0.9 |77 o . . . ...
{a=5%,p=25%}

m\A] 0.1 0.2 0.3 0.6 05 0.6 0.7 0.8 0.9

0.7 |4 12 5 3 2z 1 1 1 1

0.2 |8 2 10 5 3 2 2 1

03 |13 28 13 7 5 3 2 . .

0.4 |29 32 1% 8 5 4 .

0.5 (13 3% 15 & 5 . . . .

0.6 | 129 3 1% 8 . . . .

0.7 |13 =8 13 . . .

0.8 |8 2 . ., . .o

0.9 |4 . .. .

{x=10%,p =10%}

m\A 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9
0.1 |50 15 7 & 2 2z 1 1 1
0.2 |15 26 112 7 & 3 2 2 .
0.3 (138 3 15 ¢ & 4 3 . .
0.6 J158 39 183 10 & 4 . . .
0.5 | 164 41 18 1 7. . . .
0.6 [158 3 13 10 . . . .

9.7 | 138 3% 15 . . . . .
0.8 | 165 26 . . . . . . .
0.9 |59 . . . . . . . .

{e=10%,p=25%)}

®\A| 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9
C.1 | 3% 9 & 2 1 1 1 1 1
0.2 |61 15 7 4 2 2 1 1 .
0.3 &8 20 9 5 3 2z 2 . .
0.6 |52 23 10 & 4 3 . . .
0.5 195 24 11 6 4 . . . .
0.6 [s2 23 18 6 . . . .
0.7 80 2 % . . . :
0.8 |81 15 . . . . .
0.9 5. . .

18



APPENDIX-A TABLE A-2
Sample size required for testing population proportion (Contimied)

{a=25%,p=25%}

m\A} 0.1 0.2 03 0.4 05 06 0.7 0.8 0.9

6.1 16 4 2 1 1 1 1 1 1
0.2 29 7 3 2 1 1 1 1 .
0.3 38 10 4 2 2 1 1 . .
0.4 [ 1" 5 3 2 1 .

0.5 45 1" 5 3 2 . . .
0.6 44 1 5 3 . . . . .
0.7 33 10 4 - . .

0.8 29 7 . . . . . . .
0.9 1% . . . - . . .

TABLE A-3
Sample size required for testing population median

P e=1%  O0=1% o=1%  a=1% o=5% «=5% a=5% a=10% a=1CX «=25%
B=1% P=5% P=10Xx P=25% PB=5x B=10X P=25X% Patox Pe25% P=25%

1.00 22 16 i3 9 1 9 5 7 4 2
0.99 23 16 14 9 i g é 7 4 2
0.98 23 17 14 10 12 9 [} 7 4 2
0.97 25 18 15 10 12 10 -] 7 4 2
0.96 26 19 15 1 13 10 ] 8 5 2
0.95 27 19 16 " 13 1" 7 8 5 2
0.94 28 20 17 12 14 1 7 3 5 2
0.93 29 21 18 12 15 12 7 9 5 2
0.92 3 22 18 13 15 12 8 9 5 3
0.91 32 3 19 13 16 i3 8 10 [ 3
0.90 34 25 20 14 17 13 3 10 [} 3
0.89 36 26 21 15 18 1% 9 1 6 3
0.88 37 27 23 16 19 15 9 1 I4 3
9.87 40 29 24 16 20 16 10 12 7 3
0.26 42 30 25 17 21 17 10 13 7 4
0.85 44 32 27 18 22 17 1" 13 3 4
0.84 47 34 28 19 23 19 12 14 8 4
0.83 50 36 30 21 25 29 12 15 9 4
0.82 53 39 32 22 25 21 13 16 9 4
0.81 56 41 34 23 28 22 14 17 10 5
0.80 0] a4 36 25 30 24 15 18 1" 5
0.79 64 47 39 27 3 25 16 20 1 5
0.73 £9 50 42 29 35 7 17 21 12 6
c.77 7% 54 45 31 37 29 18 23 i3 6
0.76 83 58 48 33 40 32 20 26 14 7
0.75 87 63 52 35 43 3 22 26 15 7
0.74 %4 68 57 39 47 37 23 29 17 8
0.73 102 75 é2 3 51 40 25 3 13 9
0.72 112 81 67 47 56 44 28 34 29 9
0.71 123 g9 Ti 51 61 49 30 L1 22 10
0.7 135 9 81 56 8 54 34 4 2 1
0.69 150 107 50 62 ™S 5% 37 45 25 1
0.63 167 122 100 &9 84 66 42 51 33 14
C.£7 187 134 13 78 9% 74 47 57 33 1
0.66 211 154 127 a3 106 8% 53 (23 37 18
Q.65 241 173 145 150 120 5 60 3 43 20
0.64 276 201 146 15 133 109 69 84 43 23
0.63 320 233 193 133 160 127 0] 97 57 27
0.62 376 274 226 156 1 149 93 114 2] 2
0.61 437 326 259 188 224 177 m 138 ™ 33
0.60 544 3% 325 225 2N 214 134 164 g 45
0.59 668 487 402 278 234 254 1 203 15 58
0.58 846 616 509 352 423 335 210 257 149 71
€.57 11C5 205 -2 459 552 437 274 335 155 93
0.56 1503 1095 994 625 752 595 374 456 6 126
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APPENDIX-A TABLE A-3
Sample size required for testing population median (Continued)

P a1y Q=% o=1%  o=1% o=5% =5% oa5X% a=10% o=10% a=25%
B=1x P=5% P=10% P=25% P=5x P=10X P=25% P=10% P=25% P=25%

0.55 2165 1577 1302 901 1082 856 538 657 383 182
0.54 3383 24&4 2034 1407 1691 1338 841 1027 598 284
0.53 6013 4381 3616 2502 3006 2379 1496 1825 1063 506
0.52 13530 9857 8136 5628 6764 5353 3362 4106 2391 1137
0.51 54121 39428 32544 22514 27057 21411 13449 16425 9566 4550

B R R T R R R R R R R RN Y

APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample ny
For the second sample ny = ny{ k/(1-k)}
k=02

A a=1X  o=1%  o=1%  a=1% o=5% o=5% a=53% o=10% o=10X o=25%
B=1% Pssx P=1ox B=25% PB=5x P=10% P=25% P=10x P=25% f=25%

B 108 £ 65 45 54 43 27 33 19 9
- 110 80 86 46 55 44 7 34 20 9
- 113 82 68 47 56 45 28 34 20 9

115 84 69 48 58 46 29 35 20 10
117 86 7 49 59 46 29 36 21 10
120 87 I 50 &6 47 30 36 21 10
123 8¢ 74 51 61 48 30 37 22 10
125 91 s 52 63 50 X 38 22 1
128 93 w 53 64 51 32 39 23 1
131 95 ” 54 &5 52 32 40 23 1
134 97 80 56 67 53 33 41 24 11
137 100 g2 57 68 54 34 41 24 1
140 102 84 58 7C 55 35 42 25 12
143 104 85 59 n 57 36 43 25 12
146 107 g8 61 73 58 36 23 26 12
150 109 90 62 I£] 59 37 45 26 13
133 112 92 & 77 61 23 47 27 13

™

80

.

157 114 94 £5 62 39 48 28 13
161 17 §7 67 &b 40 49 28 14
65 129 123 69 82 65 41 50 29 14
169 123 102 70 a5 67 42 51 30 14
173 126 104 7 4 69 43 53 31 15
178 130 167 74 87 70 bl S& 3 15
183 135 110 7% 1 72 45 55 krd 15
187 i3 113 78 9% 74 Y4 57 33 16
152 14C 116 i) 96 76 43 58 34 16
93 164 119 82 9 7e 49 50 35 17
293 143 122 84 102 20 50 62 36 17
209 52 126 a7 104 &3 52 €3 37 18
215 156 129 89 167 85 53 63 38 18
221 181 122 52 110 87 55 67 39 15
227 156 137 3 114 $0 55 34 40 19
23 171 141 57 17 93 58 4l 41 23
241 176 145 109 121 95 60 73 43 20
248 151 14% 103 124 58 62 I &b 21
256 127 154 107 128 i1 73 45 22
264 193 159 110 132 1G5 80 a7 22
273 159 164 13 135 108 &3 48 23
282 205 149 117 141 m 85 50 24
291 212 173 121 145 115 88 51 24
30 219 181 125 15e 119 ¢ 53 25

e e e 8 e e 4 a e e e

.
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APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample ny
k=02 (Continued)

A a=1%  o=1%  a=1X%  o=1% «=5% o=5% a=5% o=10X% o=10% a=25%
B=1x PB=5% B=10% P=25% f=5% P=10% P=25% P=10% P=25% P=25%

3N 227 187 129 155 123 77 9% 55 26
322 234 193 134 161 127 80 98 57 27
333 243 200 139 167 132 83 101 59 28
345 251 208 144 173 137 a6 105 61 29
358 261 215 149 179 142 89 109 63 30
k1g} 270 223 154 186 147 92 113 66 31
385 281 232 160 193 152 96 "7 63 32
400 292 261 167 200 158 99 121 4 34
416 303 250 173 208 165 103 126 74 35
433 315 260 180 216 17 108 134 7 36
451 328 271 188 225 178 112 137 80 38
470 342 283 195 235 186 17 143 a3 39
450 357 295 204 245 194 122 149 &7 41
512 373 308 213 256 202 127 155 93 43
53% 389 321 222 257 21 133 162 94 45
559 407 336 233 280 221 139 170 59 47
585 426 352 244 253 232 145 178 103 49
614 447 369 255 307 243 152 186 108 52
644 469 387 268 322 255 160 195 114 54
877 493 407 281 338 268 168 205 120 57
712 518 428 296 356 282 177 216 126 60
750 548 451 32 37 297 186 227 132 &3
™1 576 475 329 395 313 196 240 140 66
835 608 502 347 418 330 208 253 148 70
884 644 531 368 442 350 229 268 156 e
936 482 563 390 468 370 233 284 1635 s 4
994 724 598 413 497 393 247 302 176 84
1057 770 636 440 52 418 263 321 187 89
1126 821 677 469 563 446 280 342 159 95
1203 876 3 500 601 476 299 365 213 101
1287 938 74 535 643 509 320 391 227 108
1381 1006 230 574 690 546 343 419 244 116
1485 1082 893 618 762 587 349 451 262 125
1601 1167 963 666 €01 633 358 485 283 135
1732 1262 1041 720 866 685 430 526 306 148
1379 1369 1130 782 939 743 467 570 332 158
2046 1491 1230 851 1023 809 508 621 362 172
2236 1629 1345 930 1118 £85 536 79 355 188
2454 1788 1476 1021 1227 971 610 745 434 206
2705 1971 16827 N126 1333 1071 672 -4 478 227
2598 214 1803 1247 1499 1186 745 %10 530 252
3341 2434 2009 1330 1670 1322 830 1014 550 231
3745 2729 2252 1558 1872 1482 931 1137 662 315
4228 3080 2543 1739 2116 1673 1051 1283 747 355
4811 3505 2393 2001 2405 1503 1195 1460 250 404
§523 4023 3321 2297 2781 2185 1372 1676 976 [
8405 4666 3851 2864 3202 2534 1592 1944 1132 538
7517 5476 4520 3127 3758 2975 1843 2:81 32 432
8%46 6517 5379 3T21 4472 3339 2223 2715 15861 752
10826 7836 6509 4503 5411 4282 2590 3285 1913 $10
13363 §735 8036 5559 6651 5287 3321 4056 2352 1125
15913 12321 1017C 7035 €455 6691 4203 5133 2989 1622
22090 16093 13283 189 11044 8739 5489 €704 37064 1857
30067 21904 18080 12508 15C32 11895 7472 9125 5314 2528
43297 31542 250235 18011 21846 1729 10759 13140 7453 3540
67652 49285 40580 28142 33821 26744 16811 20531 11957 5487
J03 120270 87618 72320 50C30 60127 47530 29887 36500 21257 10130
.02 270637 197140 162721 112588 135285 107055 £7245 82125 47825 22748
.01 1052427 788561 650833 45027C 541139 428220 248581 328530 151316 $0950
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TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample nj
k=0.4 (Continued)

A a=1%  a=1% a=1% a=1% o=5% o=5% a=5% o=10% o=10% o=25%
B=1x% P=3% P=10% B=25% P=5% P=10% B=25% P=10% P=25% P=25%

1.00 54 39 33 23 27 21 13 16 10 H
0.9¢ 55 40 33 23 28 22 14 17 10 5
0.98 56 41 k7 23 28 22 1% 17 10 5
0.97 58 42 35 24 29 23 14 17 10 5
0.95 59 43 35 24 29 23 15 18 10 5
0.95 60 44 36 25 30 24 15 18 " 5
Q.94 61 45 7 25 3 26 15 19 " 5
0.3 63 &6 38 26 k3 ) 25 16 19 1 S
0.92 &% 47 33 27 32 25 16 1% 1" 5
0.91 65 48 39 27 33 26 16 20 12 5
0.90 67 49 40 28 33 26 17 20 12 ]
0.89 £8 50 41 28 34 27 17 21 12 -]
0.88 70 51 42 29 35 28 17 21 12 6
0.87 2 52 43 30 36 23 18 22 13 [-]
0.86 3 53 &b 30 37 29 18 22 13 ]
0.85 75 55 45 3 37 30 19 23 13 6
9.84 I 1 46 32 38 30 19 23 14 ]
0.83 s 57 47 33 39 31 20 24 14 7
0.22 80 59 48 33 40 32 20 24 14 7
0.81 82 60 50 34 41 33 20 25 15 7
0.80 &5 62 51 35 42 33 21 26 15 7
.75 87 63 52 36 43 34 22 26 15 7
0.78 89 65 53 37 [24 35 22 27 16 7
0.77 91 67 53 38 L) 36 23 28 16 3
0.76 9% 48 56 39 47 37 23 28 17 8
0.75 06 70 58 40 48 8 24 29 17 3
0.74 99 2 59 41 49 39 25 30 17 8
.73 162 I3 61 62 51 40 25 31 18 9
0.72 104 76 63 43 52 41 26 32 18 9
0.71 107 7e &5 45 54 42 27 33 19 ¢
0.70 110 &0 66 46 55 44 27 34 20 9
0.69 114 a3 &8 47 T 45 28 3% 20 10
0.68 17 85 70 49 59 46 29 36 21 10
0.587 121 es 72 50 é0 48 30 37 21 10
0.66 126 91 75 52 &2 49 31 38 22 10
0.65 128 93 1 53 64 51 32 39 23 1
0.54 132 96 Iad 55 66 52 3 40 23 1"
0.63 135 g9 82 57 é8 S4 34 41 24 11
0.62 141 103 8 59 70 <6 35 43 25 12
0.61 145 166 87 €1 73 58 36 44 26 12
C.eC 153 110 50 63 ] 59 37 46 27 13
0.59 153 113 93 65 72 62 39 47 27 13
0.28 1€1 7 $7 &7 80 64 40 49 28 14
0.57 167 121 10e &9 a3 - 41 51 29 14
0.56 175 12, 104 s es €8 L3 52 31 15
0.55 173 130 108 74 24 7 &b 54 32 15
C.54 1 12c 112 7 $3 73 46 58 33 15
0.53 153 4 118 20 95 7¢ 48 58 34 16
0.52 250 146 120 a3 1c0 75 59 81 35 17
¢.51 208 122 125 e7 104 82 52 63 37 17
6.59 216 158 139 0 108 86 56 =) 38 18
0.45 225 164 126 % 113 &9 56 é8 40 19
.62 235 kral 141 93 nz 93 58 7 42 20
0.47 245 173 147 102 122 97 61 7% 43 21
C.4é 256 iES 154 16 128 101 64 78 45 22
0.43 287 15¢ 161 111 i34 106 66 81 47 22
G.464 285 204 1 116 140 m 69 85 49 3
c.42 293 213 176 122 146 1" 3 €9 52 25
5.2 327 2ch 184 123 153 121 76 93 54 25
0.43 322 25 154 134 161 127 &g 98 57 27
C.40 EE) 246 203 143 149 134 &4 103 60 28
0.39 336 59 214 168 7% 14 a3 108 &3 30
0.32 75 273 22 136 a7 143 93 114 &5 32
C.37 135 285 233 164 192 125 $5 120 70 33
0.3¢ 418 3C4 251 174 289 185 164 127 74 35



APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample n
k=04 (Continued)

A a=1%  a=1% o=1X @=1% ©=5% o=5% o=5% G=10% «=10% o=25%
B=1%  P=5% P=10% P=25X B=5% =10 P=25% P=10x P=25% P=25%

442 322 266 184 221 175 110 134 78 37
468 341 282 195 234 185 116 142 a3 39
497 362 299 207 248 197 123 151 28 42
529 385 318 220 264 209 1 160 93 [¥1
563 410 339 234 292 223 140 m 100 47
601 438 382 250 301 238 149 182 106 51
644 449 387 268 322 255 160 195 114 54
690 503 415 287 345 273 172 210 122 53
742 541 446 309 n 294 184 225 131 62
801 583 481 333 400 317 199 263 142 o7
866 631 521 360 433 343 215 263 153 3
940 685 565 391 470 n 233 285 168 73
1023 745 615 426 511 405 254 310 181 &6
1118 815 672 465 559 442 278 339 198 9%
1227 894 738 511 614 486 305 k1ed 237 103
1353 986 814 563 876 535 336 41 239 114
1499 1092 992 624 750 593 373 455 265 126
1670 1217 1004 695 835 461 415 507 295 140
1873 1364 1126 9 936 741 465 568 331 157
2114 1540 1271 87 1057 836 525 642 374 178
2405 1752 1446 1001 1203 $52 598 730 425 202
2761 2012 1660 1149 1380 1092 685 a38 428 232
3202 2333 1926 1332 1601 1267 6 972 566 269
3758 2738 2260 1563 1879 1487 936 114 664 316
4473 3259 2690 1861 2236 1770 1111 1357 ™ 376
5412 3943 3254 2251 2706 2141 1345 1642 957 455
6682 4868 4018 2779 3340 2543 1660 2028 1181 562
8456 6161 5085 3518 4228 3345 2101 2566 1495 m
11045 B047 6642 4595 5522 4370 2745 3352 1952 928
15034 10952 9040 6254 TS16 5948 3736 4562 2657 12864
21649 15771 13018 9005 10823 8564 5380 6570 3226 1820
33826 24643 20340 14071 16911 13382 8406 10266 5979 2843
60135 43809 36160 25015 30063 23790 14943 18250 10629 5055
135303 98570 81360 56284 67642 53528 33623 41062 23915 11374
541214 394281 325442 225135 270570 214110 134490 164250 95658 45495
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APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sarapie nq
k=0.6 (Continued}

A a=1%  o=1%  o=1%  a=1% as5% ¢=5% o=5% =105 o=10% o=25%
B=1% P=5x P=10% B=25% P=5x P=10x P=25% B=id% B=25% R=25%

. 34 26 22 15 18 14 9 1"
. 37 27 22 15 18 15 9 N
38 27 23 16 19 15 9 11

8 28 23 16 19 15 10 12
39 29 24 16 20 15 10 12
40 29 24 17 20 16 10 12
41 30 25 17 20 16 10 12
42 30 25 7 21 7 10 13
43 3 25 18 21 7 1 13
&4 32 26 i8 22 17 1 13
45 32 27 19 22 18 11 1%
46 33 27 19 23 18 1 1%
47 34 28 19 23 18 12 14
48 35 29 23 24 19 12 14
49 36 29 20 24 19 12 15
50 3 33 a1 25 20 12 15
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APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample n
k=0.6 (Continued)

A a=1%  a=1% a=1% Oo=1% a=5% Oo=5% o=5% o=10% a=10% «=25%
B=1% Pa5% P=10% P=25% P=5% P=10%x P=25% P=10x P=25% P=25%

0.84 51 37 3 21 26 20 13 16 9 4
0.83 52 38 3 22 26 21 13 16 9 4
0.82 54 39 32 22 27 21 13 16 9 5
0.81 55 40 33 23 27 22 14 17 10 5
0.80 56 41 34 23 28 22 14 17 10 5
0.79 58 42 35 24 29 23 14 18 10 5
0.78 59 43 36 25 30 23 15 18 10 5
0.77 61 44 37 25 30 26 15 18 " 5
0.76 62 46 18 26 3 25 16 19 1" 5
0.75 -3 47 39 27 32 25 16 19 1 5
0.74 66 48 40 27 33 25 16 20 12 [
0.73 58 49 41 28 34 27 17 21 12 [
0.72 70 51 42 29 35 28 17 21 12 [
0.7 I 52 43 30 36 28 18 22 13 [
0.70 7% S4 44 n 37 9 18 2 13 [
0.49 76 55 46 32 38 30 19 23 13 [
0.68 78 57 &7 32 39 31 19 24 14 7
0.67 80 59 48 33 40 32 20 26 14 7
0.56 83 €0 50 34 41 33 21 25 15 7
0.65 e5 62 51 36 43 34 21 26 15 7
0.64 88 &4 53 37 bh 35 22 27 16 7
0.63 91 66 55 38 45 35 23 28 16 8
0.62 9% 68 EL) 39 47 37 23 28 17 8
0.61 97 7 58 40 48 38 24 29 17 8
0.60 100 3 60 42 50 40 25 30 18 8
0.59 104 76 62 43 52 41 26 31 18 9
0.58 107 78 64 45 5% 42 27 33 19 9
0.57 m e1 67 L) 56 &b 28 34 20 9
0.56 115 84 69 48 58 46 29 35 20 10
0.55 119 87 72 50 60 7 20 36 21 10
0.54 124 90 7% 51 62 49 k| 38 22 10
0.53 128 9% 7 53 64 51 32 39 3 1"
0.52 133 97 80 56 67 53 33 40 26 1"
0.51 139 101 83 58 69 55 34 42 é5 12
0.50 144 105 87 é0 72 57 36 &b 26 12
0.49 150 109 50 63 73 59 37 46 27 13
0.48 157 114 94 45 78 52 LiZ 48 28 13
0.47 163 119 98 68 ez 65 49 S0 29 14
0.46 171 124 i03 7 85 57 42 52 30 14
0.45 178 130 107 74 as 70 44 54 31 15
C.44 126 136 112 73 93 74 46 57 33 16
0.43 195 142 117 81 %3 77 48 59 34 16
C.42 295 149 123 85 102 51 51 62 36 17
0.41 27 156 129 23 107 & 53 65 38 18
0.40 226 164 135 94 13 39 56 63 40 19
0.39 237 173 143 154 119 54 59 72 42 20
0.38 250 182 150 104 125 9 62 7% 44 21
0.37 284 192 158 110 132 104 65 80 47 22
G.36 278 203 167 116 139 110 69 84 49 3
0.35 295 215 177 123 147 17 73 89 52 25
0.34 312 227 138 130 156 123 78 95 55 26
0.73 331 241 19% 138 166 131 e2 101 59 28
8.32 252 257 212 147 176 139 g3 107 62 30
0.31 I 274 228 156 188 149 93 114 66 32
0.30 401 292 241 167 200 159 100 122 7 34
0.2? 429 313 258 178 214 170 107 130 76 36
6.28 466 335 277 191 230 182 114 140 81 39
0.27 495 361 298 206 247 196 123 150 87 42
9.2% 534 389 21 222 257 211 133 162 94 45
C.25 57 421 347 240 289 228 143 175 102 49
c.2% 626 456 377 261 313 248 156 150 m 53
0.23 £E2 497 410 284 381 27C 169 207 121 57
0.22 745 543 443 310 373 295 183 226 132 63
0.21 818 596 452 340 409 324 203 248 145 £9
0.20 902 657 542 375 451 337 224 274 159 76
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APPENDIX-B TABLE B-1
Sample size required jor testing the difference between two means
Values for the first sample ny
k=0.6 (Contimued)

A a=1X amiX% @=1%  o=1% as5%  0=5% 5% a=10% o=10%  a=25%
B=1% PB=5% P=10% P=25% P=5X P=10x PR=25% P=10% P=25% P=25%

0.19 999 728 601 416 500 395 248 303 177 -
0.18 1114 811 670 453 557 441 277 338 197 9%
0.17 1248 910 751 519 624 494 310 379 221 105
0.16 1409 1027 848 586 705 558 350 428 249 118
0.15 1804 1168 964 667 802 4834 398 487 283 135
0.14 1841 1341 1107 786 920 728 457 559 325 155
0.13 2135 1555 1284 888 1067 845 531 648 37T 1
0.12 2506 1825 1507 1042 1253 N 623 760 443 211
0.11 2982 2172 1793 1240 1491 1180 741 905 527 251
0.10 3608 2629 2170 1501 1804 1427 897 1095 638 303
0.09 4454 3245 2679 1853 2227 1762 1107 1352 737 37
0.08 5638 4107 3390 2345 2818 2230 1401 1711 996 474
0.07 7363 5364 4428 3063 3681 2913 1830 2235 1301 619
0.06 10022 7301 6027 4169 5011 3965 2491 3042 1771 843
0.05 14432 10514 B678 6004 7215 5710 3586 4380 2551 1273
0.04 22551 16428 13560 9381 11274 8921 5604 6844 3985 1896
0.03 40090 29206 24107 16677 20042 15860 9962 12167 7686 3370
0.02 90202 65713 54240 37323 45095 35685 22415 27375 15543 7583
0.01 360809 262854 216961 150090 180380 142740 895650 109500 63772 30330

TABLE B-1
Sample size required for testing the dijference between two means
Values for the first sample nj

k=038 (Continued)
A o=1%  o=1%  o=1% a=1% as5% C=5% a=S%  0=10% o=10% «=25%
B=1x B=5% P=10% P=25% P=5% P=10% P=25% P=10% P=25x P=25%X
1.00 o7 20 16 i % 1 7 [ 5 2
0.99 28 20 17 1" 1% " 7 8 5 2
0.58 28 21 17 12 1% 1" 7 9 5 2
0.97 25 21 17 12 14 1 7 9 5 2
0.56 29 21 18 12 15 12 7 9 5 2
0.95 30 22 18 12 13 12 7 9 5 3
0.94 k3| 22 18 13 15 12 8 9 5 3
0.93 3 3 19 13 16 12 8 4 & b
0.92 32 3 19 13 16 13 8 10 3 3
0.9 33 2 20 1% 16 12 8 10 6 3
0.90 33 2% 20 1% 7 13 8 10 13 3
0.89 34 25 21 14 17 14 8 12 6 3
0.88 35 25 21 15 17 1% 9 1 3 3
0.87 36 25 21 15 18 % 9 1" 6 3
0.36 37 27 22 15 18 1 9 " 6 3
0.85 37 27 23 16 19 15 9 1" 7 3
0.84 33 28 3 16 19 15 10 12 T 3
0.83 39 29 2 16 20 16 10 12 7 3
.82 40 29 24 17 20 16 10 12 7 3
0.81 i 30 25 17 21 16 10 13 7 3
0.80 42 3 25 18 21 17 n 13 7 4
0.79 43 32 26 18 22 17 " 13 8 4
0.78 44 32 27 19 22 18 n 13 8 4
0.77 46 33 27 1% 23 18 1 14 g 4
0.76 47 34 28 19 23 17 12 14 8 4
0.75 48 35 2% 20 2 19 12 15 9 4
0.7 49 35 30 21 25 20 12 15 9 4
0.73 51 37 3 21 25 29 13 15 s 4
0.72 52 33 31 22 26 21 13 16 9 4
0.71 54 39 32 22 27 2i 13 16 g 5
0.70 S5 40 33 23 28 22 1% 17 10 5
0.69 57 41 34 2% 28 22 1% 17 10 5




APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample nj
=0.3 (Continued)

A a=1%  a=1%  as1%  o=1% o=5% o=5% Q=5% O=10% @=10% o=25%
B=1% P=5x% P=10x P=25% P=5x B=10% P=25% P=10x P=25% P=25%

43 35 24 29 23 15 18 10
44 36 25 30 24 15 18 1
45 37 26 31 25 15 19 b}
47 39 27 3R 25 16 19 1"
48 40 27 33 26 16 20 12
50 43 28 34 27 17 21 12
51 42 29 35 28 17 21 12
53 44 30 36 29 18 22 13
55 45 N 38 30 19 23 13
57 47 32 39 31 19 24 14
59 48 33 40 32 20 24 14
61 50 35 42 33 21 25 15
63 52 36 43 34 21 25 15
65 54 37 45 35 22 27 16
68 55 39 &b 37 3 28 16
70 38 40 48 38 24 29 17
73 50 42 £0 40 25 30 18
76 63 43 52 41 26 32 18
I 65 45 54 43 27 33 19
82 68 47 56 45 28 34 20
86 I 49 59 46 29 36 21 10
123 89 74 51 61 48 30 37 22 10
93 77 53 &4 51 32 39 23 1
134 97 80 56 67 53 33 41 24 1"
140 102 84 58 70 55 35 42 25 12
146 107 £3 61 73 58 16 44 26 12
153 112 52 &4 77 61 38 47 27 13
161 17 97 67 80 &b 40 49 28 14
169 123 102 70 85 &7 42 51 30 14
178 130 107 74 [:34 70 [ 54 31 15
187 137 113 73 G4 74 47 57 33 16
198 144 119 82 59 78 49 60 35 17
209 152 126 87 104 e3 52 63 37 18
0.35 221 161 133 g2 110 87 55 67 19 19
0.34 234 17 141 97 17 93 58 7 41 20
0.33 248 181 149 103 124 98 62 75 44 21
0.32 264 193 159 110 132 102 66 80 47 22
0.31 22 205 169 117 141 m 70 85 50 2%
0.30 301 219 181 125 150 119 Iel 1 53 25
322 234 193 134 161 127 20 98 57 27
345 251 208 144 173 137 -3 105 61 29
371 279 223 154 1846 147 92 113 66 31
400 292 2461 167 200 158 9 121 7 34
433 315 250 180 216 171 108 131 Tf 35
470 342 283 155 235 186 117 143 a3 39
512 373 308 213 256 202 127 155 90 43
559 407 335 233 280 221 139 170 9 47
614 447 355 255 307 243 152 186 108 52
677 L93 407 281 338 248 1648 295 120 57
750 546 451 312 375 297 186 227 132 63
a35 6038 802 347 418 339 208 253 142 70
36 €82 583 I5C 4468 370 233 284 165 Iad
1057 770 636 440 528 418 263 321 187 89
1203 876 73 500 604 476 299 365 215 101
1381 1006 230 574 690 546 343 419 244 116
1601 1167 63 666 201 633 398 486 243 138
187¢  13s¢  1130 732 939 743 467 570 332 158
2236 1629 1345 $30 1118 885 536 &7 395 188
2706 1971 1627 1125 1353 107 672 821 478 227
3341 2434 2009 1390 1673 1322 830 1014 590 281
4228 3080 2543 1739 2114 W73 1051 1283 747 355
5523 4023 3321 2297 2761 2185 1372 1676 976 454
7517 5475 4520 3127 3753 29764 1863 2281 1329 632
10824 73885 6309 4503 5411 4282 249C 3285 1913 910
16913 12321 10170 7035 8455 &&91 4203 5133 298F 1422
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APPENDIX-B TABLE B-1
Sample size required for testing the difference between two means
Values for the first sample ng
k=0.8 (Continued)

A a=1% a=1X  os1%  o=1% o=5% o=5%  x=5% 0=10X o=10% o=25%
B=1x PB=5%x P=10x P=25% P=5% P=10% P=25% P=10X P=25% P=25%

0.03 30067 21904 18080 12508 15032 11895 7472 9125 5314 2528
0.02 67652 49285 40680 28142 33821 26764 16811 20531 11957 5687
0.01 270607 197140 162721 112568 1352€5 107055 67245 82125 47829 22748

APPENDIX-B TABLE B-2
Sample size required for testing the difference between two population distributions
Values for the first sample n
k=0.2 For the second sample m=n {k/(1-k)}

o=1%  a=1X  O=1X ¢=1% o=5% os5% o0=5% a=10% o=10% a=25%
B=1x PB=sx P=10% p=25% P=5x P=10% P=25% P=10% P=25% P=25%

3

[=]
(=

36 26 22 15 18 14 9 1"
18 27 3 16 19 15 9 1
39 29 24 16 20 15 10 12
41 30 25 17 20 16 10 12
43 3 26 18 21 17 1 13
45 12 27 19 22 18 1 14
47 34 28 19 3 18 12 14
49 36 29 20 24 19 12 15
51 37 3 21 26 20 13 16
54 39 32 22 27 21 13 16
56 a1 34 23 28 22 16 17 10
59 43 36 25 30 23 15 18 10
62 46 38 26 31 25 16 19 1
65 48 40 27 33 26 16 20 12
70 51 42 29 35 28 17 21 12
74 54 46 3 37 29 18 22 13
78 57 47 32 39 n 19 2% 14
83 40 50 34 41 33 21 25 15
£8 64 53 37 bl 35 22 27 16
9% 48 56 39 47 37 23 28 17
160 3 60 42 50 40 r+] 30 18
107 ] €4 45 54 42 27 33 19
115 &4, 69 & 58 &6 29 35 20 10
124 90 74 51 62 49 3 33 22 i
133 97 80 56 &7 53 33 40 24 1"
1464 105 87 60 n” 57 36 44 25 12
157 114 9 65 73 &2 3?9 48 28 13
”m 124 103 n 85 &7 42 52 30 14
186 136 12 78 93 74 46 ST 33 16
205 149 123 85 102 81 R 62 36 17
226 154 138 94 113 89 56 68 40 19
250 182 150 1C4 125 99 62 76 44 21
278 203 167 116 139 110 69 84 49 23
312 227 133 130 156 123 78 95 53 26
352 257 212 147 176 139 88 107 62 35
401 252 241 1€7 200 159 100 122 7 34
460 335 277 191 P0] 182 14 140 81 39
534 389 321 22 267 21 133 162 94 45
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&2 626 45¢ 377 251 313 248 156 190 i1 5

.61 745 543 448 10 373 295 185 226 132 &3
60 92 65 542 375 451 357 224 274 159 76
.56 1114 811 670 463 557 4461 27T 333 197 9%
.58 49 1027 848 586 705 558 350 428 249 113
.57 1841 1341 1107 766 $20 728 457 559 323 155
.56 2506 1225 1507 1042 1253 %1 £23 760 443 211
£33 3608 2829 2170 1501 18¢4 1427 897 1095 633 3c3
54 5635 4107 33%C 2345 2818 2230 1401 17N §95 474
53 10022 7301 4027 4169 5011 3965 2491 3042 1771 843
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APPENDIX-B TABLE B-2
Sample size required for testing the difference between two population distributions
Values for the first sample n
k=02 (Continued)

=% o=1X O=1% a=1X  o=5% o=5% @a5% «=10X o=10% 0=25%
B=1% P=5Xx P=10x P=25x P=5x P=10% P=25% P=10xX P=25% P=25%

0.52 22551 16428 13560 9381 11274 8921 5604 6844 3986 1896
0.51 90202 65713 54240 37523 45095 35685 22415 27375 15943 7583

TABLE B-2
Sample size required for testing the difference between two population distributiors

Values for the first sample n
k=04 (Continued)

a=1%  o=1%  a=1X a=1%  o=5% a=5% a=5% a=10% «=10% o=25%
B=1% PB=5x P=10X P=25% P=5% P=10% P=25% P=10Xx P=25% P=25%

1.0 18 13 1 8 9 7 4 5 3 2
0.99 19 14 1 8 9 7 5 6 3 2
0.98 20 14 12 8 10 8 5 6 3 2
0.97 20 15 12 8 10 8 S [} 4 2
0.96 21 16 13 ¢ 11 8 5 6 4 2
0.95 22 16 13 9 1" 9 -] 7 4 2
0.94 23 17 14 10 12 9 é 7 4 2
0,93 b 18 15 10 12 10 6 7 4 2
0.92 2% 19 15 1" 13 10 6 8 5 2
0.51 27 20 16 n 13 1 7 8 5 2
0.90 28 21 17 12 14 1 7 9 5 2
0.89 30 22 18 12 15 12 7 9 5 2
0.28 3 3 19 13 16 12 8 9 ] 3
0.87 33 24 20 14 16 13 8 10 6 3
0.86 35 25 21 14 17 14 9 " 6 3
0.85 37 27 22 15 18 15 9 1 7 3
0.8% 39 28 23 16 20 15 10 12 7 3
0.83 4% 30 25 17 21 16 10 13 7 3
c.82 44 32 26 18 22 17 1 13 8 4
0.81 47 34 28 20 23 19 12 14 8 4
0.8¢ 59 37 30 21 25 20 12 15 9 4
2.79 54 39 32 22 27 a 13 16 9 5
0.78 S ] 35 24 29 23 1 17 10 5
0.77 2 45 37 26 k) 24 15 19 1" 5
3.76 &7 49 40 28 33 25 17 20 12 6
0.73 72 55 43 5 36 29 18 22 13 6
C.7% 78 57 47 33 33 3 19 24 14 7
0.73 85 62 51 35 43 k2 21 28 15 7
c.72 93 63 56 39 47 37 23 28 16 8
G.71 102 4] 61 &3 51 40 25 31 18 9
0.7C 113 82 68 47 56 45 28 b 20 9
0.£9 125 51 75 52 62 49 3 38 22 il
0.48 139 101 84 52 7 55 15 &2 25 12
0.87 156 114 9% 43 78 62 39 47 28 13
C.58 175 128 10& 73 E3 70 44 £3 3 15
0.83 200 146 121 &3 100 It4 50 61 35 17
0.64 2320 168 138 96 115 §1 57 70 41 19
0.43 267 194 160 m 133 106 5 81 47 2
0.62 13 228 188 130 157 124 78 95 55 26
G.61 373 272 22% 455 186 147 93 113 &6 3
G.50 451 329 n 188 225 178 112 137 &0 38
C.5¢ 557 408 335 232 278 22e 138 169 98 47
0.58 705 513 425 293 352 277 173 214 125 59
0.57 $20 671 553 -323 4& 364 229 279 163 7
C.56 1253 913 753 521 625 496 3N 380 221 105
0.55 18G4 1314 1085 7s5C 502 T4 443 547 319 152
0.54 2819 2056 1695 1173 1409 1115 700 835 493 237
0.53 5511 35851 3013 2085 3505 1983 1245 1521 826 421
0.52 11275 8214 4780 4890 3637 461 2502 3322 1993 948
0.51 45101 32857 27120 18761 22547 17843 11208 12687 7872 37%%
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APPENDIX-B TABLE B-2
Sample size required for testing the difference between two population distributions
Values for the first sample n
k=0.6 (Continued)

a=1%  o=1% as=1%  o=5% os5% as5% os10% o=10% os25%
B=1x P=Sx PB=10x P=25% P=5%x B=10x P=25% P=10% P=25% P=25%

=
3]
n
»

1.00 12 9 7 5 [ 5 3 4 2 1
0.99 13 9 8 5 6 5 3 4 2 1
0.98 13 10 8 5 7 5 3 4 2 1
0.97 13 10 3 6 7 5 3 4 2 1
0.96 1% 10 9 6 7 [ 4 4 3 1
0.95 15 1 9 6 7 [3 4 5 3 1
0.94 16 1 9 6 8 6 4 5 3 1
0.93 16 12 10 7 8 6 4 5 3 1
0.92 17 12 10 7 9 7 4 H 3 1
0.91 138 13 1" 7 Q 7 4 5 3 2
0.50 19 14 1" 8 9 7 H 6 3 2
0.89 20 1% 12 8 10 8 5 6 3 2
0.88 21 15 13 9 19 8 5 6 4 2
0.87 22 16 13 [ 1 9 5 7 4 2
0.86 23 17 1% 10 12 9 6 7 4 2
0.85 25 18 15 10 12 10 6 7 4 2
0.84 26 19 16 1" 13 10 6 8 5 2
0.83 28 z0 17 1 1% 1" 7 8 H 2
0.82 29 21 18 12 15 1? 7 9 5 2
0.81 ke 23 19 13 16 12 8 9 6 3
0.80 33 24 20 14 17 13 8 10 6 3
.79 35 25 21 15 18 1% 9 1" [ 3
0.78 33 28 23 16 19 15 10 12 7 3
0.77 3l 30 25 7 21 16 10 13 7 3
0.76 44 32 27 19 22 18 1 13 8 4
0.75 48 35 29 2 24 19 12 15 9 4
0.74 52 38 31 22 26 21 13 16 9 4
0.73 57 41 34 26 28 22 14 17 10 5
0.72 62 45 37 25 k3l 25 15 19 1" 5
0.71 68 S0 41 28 34 rid 17 21 12 6
0.70 s 55 45 3 38 30 19 23 13 6
0.69 83 61 50 35 42 33 21 25 15 7
0.48 93 68 56 39 48 37 23 28 16 8
0.67 104 76 63 43 5 41 26 32 18 9
0.66 117 &6 7 49 59 46 29 36 21 10
0.65 134 97 80 56 67 53 33 1 24 1
0.64 153 12 92 64 7 61 38 47 27 13
0.43 178 130 107 7% 8y el 44 54 3 15
0.62 209 152 126 87 106 83 52 63 7 18
0.61 248 181 145 103 124 98 62 7 44 21
0.60 301 219 181 125 150 119 75 91 53 25
6.59 3N 270 223 154 188 147 92 13 &6 3
0.58 470 342 Zz83 195 235 185 117 143 83 39
0.57 81 447 369 255 307 243 152 186 108 52
0.56 335 608 502 347 418 330 208 253 148 70
0.5 1203 €76 723 500 &0 476 299 365 213 101
0.54 1879 1369 1130 732 939 73 467 570 332 158
0.53 3341 2434 2009 1390 1673 1322 830 1014 590 281
0.52 7517 5476 4520 3127 3758 2974 188 2281 13z9 632
0.51 30067 21504 18080 12508 15032 11895 7472 9125 5314 2528

29




APPENDIX-B TABLE B-2
Sample size required for testing the difference between two population distributions
Values for the first sample n
k=038 (Continued)

a=1%  o=1% a=1% o=1% os5% o=5% a=5% a=10X o=10% o=25%
B=12 P=5x PB=10% P=25% P=5% P=10% P=25% P=10x P=25% P=25%

1.00 9 7 5 4 5 3 2 3 2 1
0.59 9 7 -] 4 5 4 2 3 2 1
0.98 10 7 ] 4 5 4 2 3 2 1
0.97 10 7 -] 4 5 4 3 3 2 1
0.96 1" 8 -] 4 5 4 3 3 2 1
0.95 11 8 7 5 ] 4 3 3 2 1
0.94 12 8 7 5 [ 5 3 4 2 1
0.93 12 9 7 5 ] 5 3 4 2 1
0.92 13 9 8 5 ] 5 3 4 2 1
0.9 13 10 8 ] 7 5 3 4 2 1
0.90 14 10 8 -] 7 [ 4 4 2 1
0.89 15 1 9 ] 7 6 4 4 3 1
0.83 16 1 9 ] 8 ] 4 5 3 1
0.87 16 12 10 7 8 7 4 5 3 1
0.86 17 13 10 7 9 7 4 5 3 1
0.85 18 13 1" g 9 7 5 ] 3 2
0.84 20 14 12 8 10 8 5 é 3 2
0.83 21 i 1 9 10 8 5 [ 4 2
0.82 22 16 i 9 " 9 5 7 4 2
0.81 23 17 14 10 12 9 ] 7 4 2
0.80 25 13 15 10 13 10 [ 8 4 2
0.79 27 20 16 1 13 1 7 8 5 2
0.78 29 21 17 12 14 1" 7 9 5 2
0.77 31 23 19 13 15 12 8 9 5 3
0.76 33 26 20 14 17 13 8 10 ] 3
0.75 16 25 22 15 18 14 9 11 6 3
0.74 39 29 24 16 20 15 10 12 7 3
0.73 43 3 26 18 21 17 1 13 8 4
0.72 47 34 28 19 3 18 12 14 8 4
0.71 51 37 3 21 26 20 13 16 9 4
0.70 56 41 34 23 28 22 14 17 10 5
0.¢9 €2 46 38 26 31 25 16 19 1 5
0.48 70 51 42 29 35 28 17 21 12 6
0.67 72 7 &7 32 39 3 19 24 14 7
0.&6 &3 64 53 37 44 35 22 27 16 7
0.65 109 I &0 42 50 40 25 30 18 g
0.64 115 -4 &9 48 58 46 29 35 20 10
0.3 133 ST 50 56 67 53 33 40 24 11
c.82 157 114 94 45 78 €2 39 48 28 13
0.61 185 136 112 78 93 7% 46 57 33 16
0.60 226 164 136 94 113 89 56 68 40 19
0.9 278 203 167 116 139 110 69 24 49 23

o
[l
-3

352 257 212 147 176 139 &3 107 62 30
0.57 460 335 277 191 230 182 114 140 81 39
0.56 £26 456 37 261 313 2438 156 190 m 53
0.55 902 657 542 37 451 357 224 274 159 76
C.56 1409 1627 848 S86 705 558 250 428 249 118
0.53 Zz506 1825 3507 1042 1253 91 €23 760 443 21
0.52 5533 4157 333 2345 2818 2230 140t 1T 956 474
C.51 27551 18423 13560 9381 19274 8921 Sol4 6844 3985 1896




APPENDIX-B TABLE B-3
Sample size required for testing
the significance of correlation coefficient

A, o=1%  a=1X o=1% o=1% o=5% o=5% o=5% a=10% a=10% O=25%
B=1x pB=5%x P=10x P=25%x P=5x P=10Xx P=25% P=10% P=25% P=25%

1.00 25 19 16 12 14 12 [} 10 7 H
0.90 30 22 19 14 16 14 10 1 8 5
0.80 37 28 23 17 20 16 " 13 9 6
0.70 35 30 21 25 20 14 16 11 7

8

0.50 [ 55 3% (3] 37 25 29 18 10
0.40 1 102 84 59 Il 57 37 [ 27 14
0.30 244 178 143 103 123 8 63 76 46 23
0.20 544 397 328 223 274 217 137 167 99 48
0.19 603 440 364 252 363 2640 152 185 109 240
0.18 671 490 405 231 337 267 169 206 121 267
0.17 752 549 453 315 377 299 139 230 135 299
0.16 849 619 512 355 426 338 213 260 152 338
0.15 965 704 582 403 484 384 262 295 173 384
0.14 1108 808 67 462 555 440 e 338 198 440
0.13 1284 936 773 536 643 510 321 392 229 510
0.12 1506 1698 967 628 755 398 377 459 269 598
0.1 1792 1306 1079 747 297 ™ 448 546 319 ™
0.10 2168 1580 1305 904 1085 859 541 660 386 859
0.09 2676 1950 1610 1115 1339 1060 467 814 475 1060
0.08 3388 2467 2037 1470 1696 1341 844 1030 601 1341
0.07 4421 3222 2660 1841 2212 1751 1101 1344 784 1751
0.06 6016 4384 3619 2505 3009 2382 1497 1828 1066 2332
0.05 8662 8311 5210 3605 4332 3429 2155 2631 1534 3429
0.04 13533 9850 3139 5631 6767 5356 3365 4109 2394 5356
C.03 264057 17527 14457 100G9 12028 9519 5980 7303 4254 9519
0.02 56326 39431 32547 22517 27060 21414 13452 16428 9569 21414
0.01 216488 157715 130180 $0057 108251 85847 53799 657G3 38266 85647

47

0.60 63 47 39 28 33 27 18 21 1%
90
38

Note s Ay = {zp- 24|
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