Model I: Simple linear regression

7.1. z test with unmatched data

EXAMPLE 7.1. The evolution of Littorina littoralis at Aberystwyth, 2002

BOX 7.1. How to carry out an f test to check for homogeneous
variances before carrying out a z test for unamtched data

Minitab doesn’t do a simple F test: rather, it implements Bartlett’s and
Levene’s tests, which are not limited to only two data sets.

Step 1. Enter your data into the worksheet part of the Minitab display,
using sensible headings for the columns.

+ C1 c2 c3
lower shore mid shore
1 53 1.7
2 8.7 4.1
3 53 8.8
4 53 =
5 549 50
6 28 B.7
Fi 8.7 BB
i} 20 7.a
9 53 7.0
an - E e

Step 2. Perform the test. Go to ‘Stat’, ‘Anova’, ‘Tests for Equal Variance’.



Model I: Simple linear regression

2EMINITAB - f test.MPJ

I File Edit Data Calc | Stak Graph Editor Tools  Window  Help

EHE e Eemme @G Q@ [CREO
N - Regression L
T l Ll ™ ==
‘ EZ o i | ¥
AN A One-way, .
DOE b A One-Way (Unstacked)...
Control Charts ¥ | FEH Two-Mvay...
28/09 Quality Tools L P_r_r-_ Analysis of Means, .,
Welcome to Minite Reliahility fSuryival b | a0y Balanced ANOVA. ..
Mulkivariabe ¥ | BLM General Linear Madel. ..
Time Seties ¥ (== Eully Mested AMOVA,.,
Tables L4
i agy Balanced MANOVA, .,
Monparamekrics LS
gLy @eneral MANCYA, .,
ED L4
Power and Sample Size » E! Test for Equal Yariances. .

17! Interval Plat. ..

Main Effects Plot. ..

EE R

Interactions Plot. ..

i

Click in the ‘Response’ window, then highlight ‘Height” in the left-hand
window, and click on ‘Select’ to transfer it to the ‘Response’ window.
Click in the ‘Factor’ window, and similarly transfer ‘Location’ from the
left-hand window.
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Click on ‘OK’. The results will appear in the ‘Session’” window, and a

graphical output will be produced in a separate window.

Test for Equal Variances: height versus location

95% Bonferroni confidence intervals for standard

deviations
location N Lower StDev
lower 30 1.46254 1.89477
mid 30 1.56244 2.02419

F-Test (normal distribution)
Test statistic=0.88, p-value=0.724
Levene'’s Test (any continuous distribution)

Test statistic=0.10, p-value=0.756

Upper
2.66510
2.84713



Model I: Simple linear regression

Test for Equal Variances for height

= Test for Equal Yariances for height =10 =|

F-Tes=
Thsy Test for Equal Variances for height
F-Test
Lewven Test Statistic 0.88
Test lower{ = { P-4alus 0724
E Lewena's Tast
E Teast Statistic 0.10
Test'| = P-alue 0,756
rnid - [ - i
T T T T T T T
150 1.75 2.00 2.25 2.50 2,75 200
95% Bonferroni Confidence Intervals For StDevs
<]
c
£
1 g
2| [* ] e I
3
. T T T T T T T
4 4 B g 10 12 14
—_— height
5
[ b mid

Step 3. Decide what the results mean.

Minitab calculates the F value as the ratio of the smaller standard
deviation to the larger standard deviation, and so gives the reciprocal (1/x)
of the value calculated in BOX 7.1. The p value is 0.724, which indicates
that there is no significant difference (p=0.05) between the two
variances.

The graphical output indicates that the distributions are slightly
skewed, and therefore may not be normal: in this case, Levene’s test would
be more appropriate. The Levene test statistic is 0.10, and the corre-
sponding p value is 0.756, which does not alter our conclusion.






