Significance Test of Equality of
the Two Population Variances
(Two-Sided)
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1. Scope of Application
This standard determines the method that tests whether it is considered that there is a
difference between the two population variance (Unknown), based on the measurement
value from each population (Or a lot considered that it represents its set enough)(Two-sided
Test). And, this test method determines it for the case that the sample sizes of the two groups

are same, if not, it shall be mentioned for a reference.

2. Technical Condition of Lot
It shall be better that a distribution of characteristic value ( X ) of two lots is a normal

distribution or close to a normal distribution for both sides.

3. Technical Condition of each sample
The sample shall be the one that is picked up randomly from each lot. Follow KS A 3151
(Random Sampling Method) about random sampling method.

4. Test Procedure and Examples
Procedure
When you pick up each sample of arount, n, from two lots and measure its charactenstic
values ( X, X, ), the test procedure whether it is considered that the population variance of
one side is different from that of the other side is as follow.

(1) The result of the measurement shall be put as Table 1(")(*).

Table 1

Oder of
measurement
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Table 1 (continuing)

Oder of -
measurement Value % <1
3 - X1s x4
4 x4 x 1%
5 X1s Xt
6 X1e x4
n X in X1a
Total o T\ Q,

Ty =X+ Xeo cviiinann.. + X
T2 = X + Xz * Xan
Qy = X% + X5 + Xin”
Q; = X% + X35". + Xon®

(3) Calculate the total of each group deviation’s second power, S, and S.,.

81 = Q1 - -1;11
T_'Z
S;=Q;— r{

(4) Next, calculate FO following.

£ = The total of second power of bigger side
3 =

The total of second power of smalier side
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(5) Determine a level of significance, «, according to the purpose.(°)

(6) Determine that f, is the free variable of numerator of F, and f, is the free varable of
denominator.

Have the value F,.," ( —‘21— ) correspondingtof, =f,=n—1,

% from the appendix.

2

(7) Compare F, and F.," { —(21“ )

it i1s considered that the two population variances are different (Level of significance a).

If Fy < F,f —‘21— )

it is not considered that the two population vaniances are different (%).

Notes(') It is easier for calculation and verification if you group and subtotal for every 5

values.

(‘) There are cases that can be calculated easier if you subtract a constant number
from each measured value.
(°) 0.05( Or 0.01 ) is generally used for level of significance, a.

() “It is not considered that it is different as a result of the test” doesn’t necessarily

mean it iIs same. It means that, “it is not possible to have a decision whether there

Is a difference with only these data.”

Example : For the two maternials that A and B companies supply, we measured the gap from
the standard base to the measurement point. Test whether it is considered that

the two population vanances are different. The result of randomly picking up 10
samples from the each lot is obtained as follow.
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(1)
Table 1’

Unit ;: mm

A company

Oder of
measurement Value x . iy
0.04 0.0016 0.04 0.0016
-0.06 0.0036 0.02 0.0004
—0.04 0.0016 -0.01 0.0001
0.03 0.0009 0.00 0.0000
0.06 0.0036 -0.03 0.0009
0.03 0.0113 0.02 0.0030
0.11 0.0121 0.02 0.0004
—0.09 0.0081 0.07 0.00489
0.01 0.0001 0.01 0.0001
0.03 0.0009 0.03 0.0009
-0.03 0.0009 0.00 0.0000
0.01 0.0221 0.13 0.0063

(2') On the table 1’, have subtotals of x’s 5 values for each group and put those with

underlines, and have both subtotals 0.04 and 0.15, and put those in the box of sum of X's.
And then, have subtotals of x¥s 5 values for each set and put those with underiines.
Have both subtotals 0.0334 and 0.0093, and put those in the box of total of x*s.

0.04°
10

(3') S1=0.0334 - = 0.03324
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0.157
10

S2 =0.0093 - = 0.00705

(4’) Here, due to S, is bigger than S,,

0.03324
0.00705

Fo = = 4.71

(5’) Here, we determine « = 0.05.
(61)f1 =f2= 10—1 =g

a
= 0.02
5 0.025

Fo° (0.025) =4.03

(7')4.71 <4.03
Therefore. it is considered that the two population variances that are measured from the
materials’ standard base of A ancd B companies to the measurement point are
different.(Level of significance, 5 %)
Reference : Procedure for the case that the sample size is different each other:
Order

For the case that you pick up each sample amount of n, and n, ( n, # n,) from 2 lots and
measure each characteristic value ( X, and X, ), the order of the test whether the

population variance of one side is different from that of the other side is as follow.

(1) The result of the measurement shall be put as Table 1.

Table 1

Group 1 |
measurement
Value x, Value x:

X1t X 21
X1s X 22
X1is X 2s
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