LEVENE'STEST OF HOMOGENEITY OF VARIANCE

Remenber, we did t tests for differences in neans ... and
recall that there is an assumption of equal popul ation
variances in the classic t test. One way to test for possible

differences in variances is to do an F test ... Varl/Var2 = F

with the appropriate degrees of freedom | showed this to
you as our first exanple of using an F test ... but nentioned
that the F test is not the best way to do this ... in fact, it

is very sensitive to violations of the normality assunpti on;
ie, if populations appear not to be normal, then the F test
wll tend to over reject the null of no differences in
popul ati on vari ances.

There is a better way ... isn’'t there always? (Well, not
necessarily .... but in this case, the answer is yes.). This
is called the nodified Levene’'s test ... and goes sonething

like this. Assume that we have a random zed experinment ...
with n=10 in each group. NOTE: THI S WORKS THE SAME VAY ON A 2
GROUP CASE ... like in the case of a sinple two sanple t test.

In stead of |ooking at the variances across the groups as sone
i ndication of differences in population variances, we first

find the DEVI ATI ONS AROUND THE MEDI AN I N EACH GROUP ... ie, in
each group ... find the nedian and then subtract the nmedi an
from each score. Look at the following data ... 3 different

nmet hods of sonet hi ng.

ML e M3

25 17 8

25 21 10

20 17 14

18 25 16

13 19 12

6 21 14

5 15 6

22 16 16

25 24 13

10 23 6
Vari abl e N Mean Medi an Tr Mean St Dev SE Mean
ML 10 16. 90 19. 00 17. 37 7.87 2.49
e 10 19. 80 20. 00 19. 75 3.52 1.11
M3 10 11.50 12.50 11. 63 3.81 1.20

MIB > | et c4=abso(cl-nmedi an(cl))



MIB > | et cb5=abso(c2-nedi an(c2))
MIB > | et c6=abso(c3-nedi an(c3))

Al'l the above commands do is to find the absolute val ues of the deviation
scores around the MEDI AN of each group. And you can see these below ..

ML 4 e C5 M3 C6
25 6 17 3 8 4.5
25 6 21 1 10 2.5
20 1 17 3 14 1.5
18 1 25 5 16 3.5
13 6 19 1 12 0.5
6 13 21 1 14 1.5
5 14 15 5 6 6.5
22 3 16 4 16 3.5
25 6 24 4 13 0.5
10 9 23 3 6 6.5

Medi an of ML = 19. 000

Medi an of M2 = 20.000

Medi an of M3 = 12.500

For exanple, for nethod 1 (ML) a score of 25 deviates 6 points fromthe
medi an, while a score of 13 also deviates (in absolute ternms) 6 points away
fromthe nedian. The values in c4, c5, and c6 are the deviations.

Now, the idea is this ... THE LARGER THE DEVI ATIONS I N ONE SOVE GROUPS
COWPARED TO OTHER GROUPS ... THE MORE THE SPREAD ... AND THE MORE LI KELY THAT
THE VARI ABI LI TIES I N THE POPULATI ONS FROM WHI CH THEY WERE DRAWN ... ARE

DI FFERENT. Sinple, right?

So, what we do is a sinple ONE WAY ANALYSI S OF VARI ANCE ON THESE DEVI ATI ONS

and if the Fratiois significant ... we reject the honbgeneous variance
assunpti on.

MIB > aovo c4-c6 <----- Renmenber, these are the deviations around nedi ans
One-way Analysis of Variance

Anal ysi s of Variance

Sour ce DF SS MS F P
Fact or 2 79. 40 39.70 4. 38 0. 023
Error 27 244. 90 9. 07

Tot al 29 324. 30



Wth an F = 4.38 and a p value of .023 (.05 or less), we
reject the null. This is not good news of course since ANOVA
like two sanple ts ... can run amok when the honbgeneous
variance assunption is not net.

In Rel 12 of MIB, there is this Levene's test ... but you have
to stack the data and use ONEVWAY as the conmand ... first put
the data fromcl-c3 into a single colum ... like ¢c7 ... and

t hen make codes for the groups (like 1, 2, and 3) and put in
another columm ... |like ¢c8. Then you can use the pull down
STAT nenu ... and ANOVA ... and HOMOGENEI TY OF VARI ANCE ...
and when you select the respone colum (that has the data in
it, and the factor columm (for the group codes), the Levene’'s
test will be done. See the foll ow ng.

MIB > stack cl-c3, c7
MIB > set c8

DATA> 10(1) 10(2) 10(3)
DATA> end

NOTE: THE FOLLOW NG WAS DONE BY MENU DI ALOG BOX

MIB > %/artest C7 C8;

SUBC> Confi dence 95. 0;

SUBC> Title "Levene's test".

Executing fromfile: C:\PROGRAM FI LES\ MTBW N\ MACROS\ Vart est . MAC

Macro is running ... please wait
Homogeneity of Variance

Response (074
Factors c8
Conf Lvl 95. 0000

Levene's Test (any continuous distribution)

Test Statistic: 4.377
P- Val ue . 0.023

Note that the F value and the p value are the sane that we got
when we made the deviations ourselves, and did the 1 way
ANOVA.
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