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In this note the distribution of the ratio of sample standard deviations
in random samples of size N drawn from a bi-variate correlated nor
mal population has been obtained.

Consider a random sample (xi, jj), (x^, J2) J") of size
N drawn from a bi-variate correlated normal population. Let
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where are the population variances and are the sample
variances of the two variables .t and y respectively and y is the product
moment correlation coefficient.
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Joint distribution of m^o, has the frequency function _/n
given by
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in the domain Wgo > 0, nigz > 0 and while /.n = 0
outside this domain.

Let mao = inQ2 = = 7 Vm^omo^ = y<" then under
c

the null hypothesis that we have e* = ~. After trans-
*^2

forming the frequency function of the Joint distribution of y, t and
CO is given by
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in the domain of y —1 to + 1, cu > 0 and ? to + ~ while
/n = 0 outside this domain.

From above the frequency fimction of t will be
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Watson (1944) has shown that
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if i? (c7 ± lb) > 0, R (In) > 0 it is true even if « = 0

I
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Hence
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for

for and/(0 = 0 for A/' = 1, 2.

Let P (tg) denote the probability that t will lie in the inteirval
— ^ and (q, then
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The value of Zq in the above relation can be obtained for any
value of P {to) as follows:—
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I Pi (Zo) =2[1-P (fo)]

For any given value of P^ (Zq), the value of Zq can be obtained
from the stable for {N — 1) degrees of freedom. By substituting the
value of Zo in (1) the value of the ratio SjSz can be obtained. These
values for different values of P, N and level of significance can be
tabulated.
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Table I

P = -80

N/p 0 •1 •2 •3 •4 •5 •6 •7 •8 •9

3 2-00 1-99 1-97 . 1-94 1-90 1-84 1-76 1-66 1-54 1-37

4 1-71 1-70 1-69 1-67 1-64 1-58 1-54 1-48 1-39 1-27

5 1-57 1-57 1-56 1-54 1-52 1-48 1-44 1-39 1-32 1-22

6 1-49 1-48 1-48 1-46 1-44 1-41 1-38 1-33 1-27 M9

7 1-43 1-43 1;42 1-41 1-39 1-37 1-33 1-29 1-24 M7

8 1-39 1-39 1-38 1-37 1-35 1-33 1-30 1-27 1-22 1-15

g 1-36 1-36 1-35 1-34 1-32 1-30 1-28 1-24 1-20 M4

10 1-33 1-33 1-32 1-31 1-30 1-28 1-26 1-23 1-19 M3

11 1-31 1-31 1-30 1-29 1-28 1-26 1-24 1-21 1-18 M2

12 1-29 1-29 1-29 1-28 1-27 1-25 1-23 1-20 1-17 M2

13 1-28 1.28 1-27 1-26 1-25 1-24 1-22 1-19 1-16 Ml

14 1.27 1-26 1-26 1-25 1-24 .1-23 1-21 1-18 1-15 Ml

15 1-25 1-25 1-25 1-24 1-23 1-22 1-20 1-17 1-14 1-10

16 1-24 1-24 1-24 1-23 1-22 1-21 1-19 '1-17 1-14 MO

17 1-23 1-23 1-23 1-22 1-21 1-20 1-18 1-16 1-13 1-09

18 1-23 1-22 1-22 1-22 1-21 M9 1-18 1-16 1-13 1-09

19 1-22 1-22 1-21 1-21 1-20 1-19 1-17 1-15 1-12 1-09

20 1-21 1-21 .1-21 1-20 1-19 1-18 1-17 1.15 1-12 1-08

21 1-21 1-20 1-20 1-20 1-19 1-18 1-16 1-14 1-12 1-08

22 1-20 1-20 1-20 M9 1-18 1-17 1-16 1-14 Ml 1-08'

23 1-19 M9 1-19 1-18 1-18 1-17 1-15 1-13 1-11 1-08

24 1-19 1-19 M9 1-18 1^7 1-16 1-15 1-13 Ml 1-08

25 1-19 1-18 1-18- 1-18 1-17 1-16 1-14 1-13 1-11 1-07

26 1-18 1-18 1-18 1-17 - 1-16, .1-15 1-14 1-12 MO 1-07

27 1-18 1-18 1-17 1-17 1-16 1-15 1-14 1-12 MO 1-07

28 M7 1-17 1-17 1-16 1-16 .1-15 l'-14 1-12 1-10 1-07

29 1-17 1-17 1-17 1-16 1-15 M4 1'13 1-12' 1-10 1-07

30 1-17 M7 1-17 1-16 1-15 1-14 1-13 1-11 1;09 1-07
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Table II

P = -90

/
N/p 0 •1 •2 •3 •4 •5 •6 •7 •8 •9

3 3-00 2-97 2-95 2-88 2-80 2-68 2-52 2-33 2-08 1-73

4 2-31 2-31 2-29 2-24 2-19 2-11 2-01 1-88 1-71. 1-49

5 2-02 2-02 2-00 1-96 1-92 1-86 1-78 1-68 1 -sa 1-38

,6 1-85 1-85 1.83 1-81 1-77 1-77 1-65 1'57 1-46 1-32

.7 1-74 . 1-74 , 1-73 1.-70 1-67 1-63 1-57 1-50 1-41 1-28

.8 1-66 1-66 1-65 1-63 1-60 1-56 1-51 1-48 1^37 1-25

.9 1-60 1-60 . 1-59, 1.-67 1.55 1-51 1-47 1-41 1-33 1-23

10 1-56 . 1-55 1-54 1-53 1-50 1-47 •1-43 1-38 1^31 1-22

11 1-52 1-52 . 1-51 1-49 1-47 1-44 1-40 1-35 1-29 1-20

12 1-49 . 1-48 1-48 1-46 1-44 1-41 1.38 1-33 1-27 1-19

13 1-46 1-46 1-45 1.44 1-42 1-39 1-35 1-31 1-26 M8

14 1-44 1-43 1-43 1-41 1-40 1-37 1-34 1-30 1-24 M7

15 1-42 1-41 1-41 1.-40 1-38 1-35 1-33 1-28 1-23 1-16

16 1-40 1-40 l-'39 1-38 1.36 1-34 1-31 1-27 1-22 1-16

17 1-38 1-38 1-37 1-36 1-35 1-33 1-30 1-26 1-22 1-15

18 1-37 1-37 1-36 1-35 1-33 1-31 1-29 1-25 1-21 1-J50

19 1-36 1-35 1-35 1-34 1-32 1-30 1-28 1-24 1-20 1-14

20 1-35 1-34 1-34 1-33 1-31 1^29 1-27 1-24 1-19 1-14

21 1-33 1-33 1-33 1-32 1-30 1-29 1-26 1-23 1-19 1-13

22 1-32 1-32 1-32 1-31 1-29 •1-28 1-25 1-22 1-18 M3

23 1-32 1-32 1-31 1-30 ' 1-29 1-27 1-25 1-22 1-18 l'.I3

24 1-31 1-30 1-30 1-29 1-28 1-26 1-24 1-21 1-17 1-12

25 1-30 . 1-30 1-29 1-28 1-27 1-25 1-23 1-21 1.17' 1-12

26 1-29 . 1-29 . 1-29 1.28 .1-27 1-25 1-23 1-20 I-17 ri-12

27 1-29 1-28 . 1-28 • 1-27 1-26 1-24 1-22 1-20 1-66 l-ll

28 1-28 . 1-28 1-27 1-27 1-25 l-,24 1-22 M9 i;i6 I'-li
29 1-27 .1-27 1-27 1-26 1-25 1-23 1-21 1-19 1-15 I'll

30 1.-27 -1-27 1-26 , 1^25 1-24 1-23 1-21, 1-18 M5 l-ll
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Table III

P = -95

/
N/p 0 •1 •2 •3 •4 •5 •6 •7 •8 •9

3 4-35 -4-32 4-26 4-15 4-01 3-82 3-57 3-24 2-82 2-23

4 3-04 3-03 2-99 2-93 2-84 2-72 2-56 2-36 2-10 1-75

5 2-52 2-51 2-49 2-44 2-37 2-28 2-16 2-01 1-82 1-56

6 2-24 . 2-23 2-21 2-17 2-12 2-04 1-95 1-83 1-67 1-46

7 2-06 2-OG 2-04 2-01 1-96 1-89 1-81 1-71 1-58 1-40

8 1-94 1-94 1-92 1-89 1-85 1-79 1-72 1-63 1-51 1-35

9 1-85 1-84 1-83 1-80 1-77 1-71 1-65 1-57 1-46 1-32

10 1-79 1-78 1-76 1-75 1-71 1-66 1-61 1-53 1-43 1-30

11 1-72 1-72 1-70 1-68 1-65 1-61 1-55 1-48 1-40 1-28

12 1-67 1-67 1-66 1-64 1-61 1-57 1-52 1-45 1-37 1-26

13 1-63 1-63 1-62 1-60 1-57 1-53 1-49 1-43 1-35 1-24

14 1-60 1-60 1-59 1-57 1-54 1-51 1.-46 1-41 1-33 1-23

15 1-57 1-57 1-56 1-54 1-52 1-48 1-44 1-39 1-32 1-22

16 1-55 1-54 1-53 1-52 1-49 1-46 1-42 1-37 1-30 1-21

17 1-52 1-52 1-51 1-49 1-47 1-44 1-40 1-35 1-29 1-20

18 1-50 1-50 1-49 1-48 1-45 1-42. 1-39 1-34 1-28 1-20

19 1-49 1-48 1-47 1-46 1-44 1-41 1-37 1-33 1-27 1-19

20 ' 1-47 1-46 1-46 1-44 1-42 1-40 1-36 1-32 1-26 1-18

: 21 1-45 1-45 1-44 1-43 1-41 1-38 i-35 1-31 1-25 1-18

22 1-44 1-44 1-43 1-42 1-40 1-37 1-34 1-30 1-24 1-17

23 . 1-43 1-42 1-42 1-40 1-39 1-36 1-33 1-29 1-24 1-17

24 1-41 1-41 1-40 1-39 1-37 1-35 1-32 1-28 1-23 1-16

25 1-40 .1-40 1-39 1-38 1-37 1-34 1-31 1-28 1-23 1-16

26 1-39 1-39 1-38 1-37 1.36 1-33 1-31 1-27 1-22 1-16

27 T-38 1-38 1-38 1-36 1-35 1-33 1-30 1-26 1-22 1-15

' 28 ' • 1-38 1-37 1-37 1-36 1-34 1-32 1-29 1-26 1-21 1-95

29 1-37 ' 1-36 1-36 1-35 1-33 1-31 1-28 1-25 1-21 11-15

30 1-36 1-36 1-35 1-34 1-33 1-30 1-28 1-25 1-20 1-14

/
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Table IV

P = -99

/
N/ p 0 •1 •2 •3 •4 •5 •6 •7 •8 . •9

3 9-95 9-87 9-75 9-50 9-13 8-99 8-00 7-17 6-08 4-51

4 5-42 5-39 5-26 0-19 5-00 4-74 4-42 3-99 3-43 2-66

5 3-99 3-97 3-92 3-83 3-70 3-52 3-30 3-00 2-62 2-lC

6 3-31 3-29 3-25 3-18 3-08 2-94 2-76 2-54 2-25 1-85

7 2-90 2-90 2-86 2-80 2-72 2-60 2-45 2-27 2-03 1-70

8 2.-64 2-63 2-60 2-55 2-48 2-38 2-25 2-09 1-88 1-60

9 2-45 2-44 2-42 2-37 2.30 2-22 2-11 1-96 1-78 1-54

10 2-33 2-32 2-29 2-25 2-19 2-11 2-01 1-88 1-72 1-49

11 2-20 2-19 2-17 2-13 2-07 2-01 1-91 1-80 1-65 1-45

12 2-11 2-10 2-08 2-05 2-00 1-93 1-85 1-74 1-60 1-41

13 2-OS 2-03 2-01 1-98 1-93 1-87 1-79 1-69 1-56 1-39

U 1-97 1-97 1-93 . 1-92 1-87 1-82 1-74 1-65 1-53 1-37

15 1-92 1-91 1-90 1-87 1-83 1-77 1-70 1-61 1-50 1-35

16 1-87 1-87 1-85 1-82 1-79 1-73 1-67 1-58 1-48 1-33

17 1-83 1-83 1-81 1-79 1-75 1-70 1-64 1-56 1-45 1-32

18 1-80 1-79 1-78 1-75 1-72 1-67 1-61 1-53 1-44 1-30

19 1-76 1-76 1-75 1-72 1-69 1-64 1-69 1-51 1-42 1-29

20 1-73 1-73 1-72 1-69 1-66 1-62 1-56 1-49 1-40 1-28

21 1-71 1-70 1-69 1-67 1-64 1-60 1-54 1-48 1-39 1-27

22 1-69 1-68 1-67 1-65 1-62 1-58 1-53 1-46 1-38 1-26

23 1-66 1-66 1-65 1-63 1-60 1-56 1-51 1-45 1-37 1-25

24 1-64 1-64 1-63 1-61 1-58 1-55 1-50 1-43 1-35 1-25

25 1-63 1-62 1-61 1-59 1-56 1-53 1-48 1-42 1-35 1-24

26 1-61 1-61 1-59 1-58 1-55 l-ol 1-47 1-41 1-34 1-23

27 1-59 1-59 1-58 1-56 1-54 1-50 1-46 1-40 1-33 1-23

28 1-58 1-58 1-56 1-00 1-52 1-49 1-45 1-39 1-32 1-22

29 1-56 l-o6 1-55 1-53 1-51 1-48 1-43 1-38 1-31 1-22

30 1-55 - 1-55 -1-54 l-o2 L-oO 1-4T '1-43 1.37- 1-31 -1-21
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Significant values for the ratio for different values of the correla
tion coefiicient /) = 0-l, 0-2, 0-3, 0-4, 0-5, 0-6, 0-7, 0-8, 0-9 and
for aU values of N between 3 and 30 and for different levels of significance,
P = 0-80, 0-90, 0-95 and 0-99 have been tabulated on the assumption
that both the sample standard deviations are measured in identical
units, i.e., the null hypothesis

Summary

In this note the distribution of the ratio of sample standard devia
tions in random samples of size iV drawn from a bi-variate correlated
normal population has been obtained. The values of this ratio for
different values of correlation coefiicient (from 0-1 to 0-9)'and for
'N varying from 3 to 30 and for different probability levels, 0-8, 0-9,
0-95 and 0-99 have been tabulated on the assumption of the null
hypothesis = a^.
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