Chapter 13

Implementing Basic Differences
Tests



Learning Objectives

To learn how differences are used for market
segmentation decisions

To understand when ttests or ztests are appropriate
and why you do not need to worry about this issue
when using SPSS

To be able to test the differences between two
percentages or means for two independent groups

To know what a paired samples difference test is and
when to use it

To comprehend ANOVA and how to interpret ANOVA
output

To learn how to perform differences tests for means
using SPSS
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"WHERE WE ARE"

1 Establish the need for marketing
research.

Define the problem.
Establish research objectives.
Determine research design.

Identity information types and sources.

oo NN A W N

Determine methods of accessing
data.

~J

Design data collection forms.

Determine the sample plan and size.
9 Collect data.

10 Analyze data.

11 Prepare and present the final
research report.

Copyright © 2014 Pearson Education, Inc. 13-3



Why Differences are Important

* Market segmentation is based on differences
between groups of consumers.

* One commonly used basis for market
segmentation is the discovery of differences
that are the following:

1-Statistically significant
Y-Meaningful

3-Stable

4-Actionable differences
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1-Differences must be statistically significant.

-Statistical significance of differences : means the
differences found in the sample(s) truly exist in
the population(s) from which the random
samples are drawn.

- To be potentially useful to marketing researcher
or manager , differences must, at minimum be
statistically significant.
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2- Differences must be meaningful.

— Meaningful difference: one that the
marketing manager can potentially use as a
basis for marketing decisions.

—The differences between the market
segments should be of such a magnitude
that the market can target them
individually.
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3-Differences should be stable.

-Stable difference is one that will be in place for

the foreseeable future.

-To be potential
or manager, d

signhificant anc

y useful to marketing researcher

ifferences must ,if statistically
meaningful , be stable.
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4- Differences must be actionable.

- Actionable difference means the marketer
can focus various marketing strategies and
tactics, such as product design or advertising,
on the market segments to accentuate the
differences between segments.

-To be potentially useful to marketing researcher
or manager , differences must ,if statistically
significant ,meaningful , stable and actionable.
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Small Sample Sizes: The Use of a
t Test or z Test and How SPSS Eliminates
the worry

e tTest: statistical inference test to be used with
small sample sizes (n < 30)

e zTest: statistical inference test to be used when
the sample size is 30 or greater

* Note: Most computer statistical programs report
only the tvalue because it is identical to the z
value with large samples.
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* The great advantage to using statistical
routines on a computer is that they are
programmed to computer the correct statistic.
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Testing for Significant Differences
Between Two Groups

e Statistical tests are used when researcher
wants to compare the means or percentages
of two different groups or samples.
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Differences Between Percentages with Two
Groups (Independent Samples)

* Independent samples are treated as representing
two potentially different populations.

* Null hypothesis: the hypothesis that the
difference in the population parameters is equal
to zero

* With a differences test, the null hypothesis states
that there is no difference between the
percentages (or means) being compared.

 alternative to the null hypothesis is that there is a
true difference between the population
parameters.
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TABLE 13.1 Null Hypotheses for Group Differences Tests

Null Hypothesis What Does It Mean if the Hypothesis Is
Not Supported?

Differences between two group percents

No difference exists between the percents of the A difference does exist between the percents of
two groups (populations). the two groups (populations).

Differences between two group percents

No difference exists between the means of the A difference does exist between the means of
two groups (populations). the two groups (populations).

Differences in means among more than two groups (Note: Only differences in means
can be tested here)

No difference exists between the means of all A difference exists between the means of at
paired groups (populations). least one pair of groups (populations).
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Formula for Significance of the Difference P~ P
Between Two Percentages |

g |

where
p; = percentage found in sample |
py = percentage found in sample 2

§,_p, = standard error of the difference between two percentages.

=P
Go to p357-358 fro example
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-If Z is greater than 1.96 the difference between the
two percentages is significant.

- With a differences test, you test the null
hypothesis that no differences exist between the
two group means (or percentages).

-If the null hypothesis is true, we would expect
there to be nO differences between the two
percentages.

-Yet we know that, in any given study, differences
may be expected due to sampling error.
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-If the null hypothesis were true, we would
expect 95% of the zscores computed from
100 samples to fall between +1.96 and -1.96
standard errors.

-If the computed zvalue is greater than +1.96 or
-1.96, it is not likely that the null hypothesis
of no difference is true. Rather, it is likely that
there is a real statistical difference between
the two percentages.
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Using SPSS for Differences Between
Percentages of Two Groups

» SPSS does not perform tests of significance
of the difference between the percentages of
two groups, but you can use SPSS to
generate the relevant information and
perform a hand calculation.

» Use the SPSS command FREQUENCIES to
produce the percentages you need.
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Testing the Difference
Between Means

* We have three testing difference between
means;

1-Differences between two means from
independent samples

2-Differences between three or more means
from independent samples

3-Differences between paired means
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First; Differences Between Means with

Two Groups (Independent Samples)

» The procedure for testing the significance
of difference between two means from two
different groups is identical to the procedure
for testing two percentages.

Formula for significance of the X1 — X»
difference between two means “ S —

x1 = mean found in sample 1
X, = mean found in sample 2

5¥,—x, = standard error of the difference between two means
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Formula for the standard error of the ) Sg
difference between two means ST T + —=

X=X

Where
s, = standard deviation in sample 1

s, = standard deviation in sample 2
ny = size of sample |

n, = size of sample 2
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An Example: Testing the Difference

Between Two Means

* Do male teens and female teens drink
different amounts of sports drinks?

Computation of the

significance of the z = X1 — 9.0
difference between T’) _ 75
two means =
- Sl — 2.0
S — l ;2
- . n; = 100
V.04 + 0144 n, = 100
- 1.5
T 0.233
= 6.43

The difference between males (g bottles) and females (7.5 bottles) is
significant; z =6.43.
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FIGURE 13.1 A Sig-
nificant Difference
Exists Between the
Two Means Because
Z Is Calculated to
Be Greater Than
1.96 (95% Level of
Confidence)

Female Soft Drinkers

Male Soft Drinkers

Ve

3456?T8910 m 12 13 14 15 16

Females® Mean

Standard Error of Difference

95%
of Area
under Curve

fMales’ Mean

Soft Drinks

Computed 7 Value

for Male:Female Mean

—2.58 —1.96 0

Null Hypothesis
(Difference = 0)
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FIGURE 13.2 The
SPSS Clickstream

to Obtain an
Independent Samples
t Test

Source: Reprint courtesy
of International Business
Machines Corporation,
© SPSS, Inc., an IBM
Company

General Linear Model 2 n One-Sample T Test... Y, ‘
Generalized Linear Models » || Independent-Samples T Test.. wsid Dfiuing groupe rlich
Mixed Models » B Paired-Samples T Test... OK to perform analysis

ol Age category [age]
& Level of education [...

@ Income category [i...

elect Test Variable(s) and
Grouping Variable; Click
on Define Groups...
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The Group Statistics table
gives the 2 means and
associated statistics

variances supported

Group Statistics
Gender N Mean Std. Deviation
Desirability Standard Size  Male 560 429 1.379 058
Gasoline Female 440 3.36 1.307 062
The significance level
indicates little support for
independent Samples Test the hypothesis that the
The Independent Samples Levene's means are equal
'xst table shows Levene's ET”t i
quality of
’ test results; equal Variances ttest for Equality of M

95% Confidence
- Interval of the
: ifference
. (2- " "Mean Std. Error D 2
F ["Sig. t df tailedf” | Difference | Difference | Lower | Upper
Desirability _ Equal 831 | 362 | 10.741 598 | 000 922 086 | 754 |  1.091
Standard variances
Size assumed
Gasoline  Equal 10810 | 963671 | 000 922 o8s | 755 | 1.089
variances not
assumed
0| . m |

Double click to edit Pivot Table

IBM SPSS Statistics Processoris ready | 'H: 286, W:7.7in
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FIGURE 13.3
SPSS Output for
an Independent
Samples t Test

Source: Reprint courtesy
of International Business
Machines Corporation,
© SPSS, Inc., an IBM
Company
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Second; Testing for significant differences
in means Among than two Group;

Analysis of Variance

 Analysis of variance (ANOVA): used when
comparing the means of three or more
groups

* ‘ANOVA is an investigation of the
differences between the group means to
ascertain whether sampling errors or true
population differences exp%ain their failure

to be equal.
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« ANOVA will “flag” when at least one pair of
means has a statistically significant
difference, but it does not tell which pair.
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TABLE 13.2 Results of 5 Independent Samples t Tests of How Likely
Customers Are to Return to Make Their Next Major Purchase

Groups compared Group means* Significance
Electronics: Home and Garden 5.1:5.3 873 Significant
Electronics: Sporting Goods 5.1: 5.6 469 difference

between the two

Electronics: Automotive 5.1:2.2
_ compared groups
Home and Garden: Sporting Goods 53:5.6
Home and Garden: Automotive 5.3:2.2
Sporting Goods: Automotive 5.6:2.2

*Based on a scale where 1 = very unlikely and 7 = very likely.
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TABLE 13.3 Results of ANOVA of How Likely Customers Are to Return
to Make Their Next Major Purchase

F Sig.

226.991 000 There is a significant difference
between at least two groups

Department Subsets*

1 2

Automotive 2.2 We have a problem with the
Automotive Department!

Electronics 5.1

Home and Garden 5.3

Sporting Goods 5.6

*Means in the same column are not significantly different; means in different columns are significantly different.
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FIGURE 13.4 SPSS
Clickstream to
Perform Analysis of
Variance (ANOVA)
Source: Reprint courtesy
of International Business
Machines Corporation,

© SPSS, Inc., an IBM
Company

[Analyze] Direct Marketing Graphs Utilities Add-ons Window Help
] Reports »

Descriptive Statistics » age ot your tmbo.ok; click
Tables ’ Fle tnue
1 _  Compare Means » & Means...

One-Sample T Test...

Independent-Samples T Test...
| Paired-Samples T Test... ‘
One-Way ANOVA...

[T]snk || waller-Dur
D Tukey Type I/Ty;
[ Tukey's-b [”] Dunnett
Scheffe 7| Duncan Control Cz

o 'se Compare b
Means - One-Way
ANOVA

o ! Test
# Deseabilty Standard Si... | e [CIREGWF [ Hochberg's GT2 es
FCpostroc.. JM [ReGWQ  [cabne @2+
' Equal Variances Not Assumed

[T} Tamhane's T2 DunnettsT3  [7] Games-+Hov

Factor:
[E Age category [age]

the Factor (Gro
Variable); click on Post
Hoc...
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FIGURE 13.5 SPSS

n;; Edrt Viev; Data Transform Insert Format Analyze Direct Marketing Graphs Utilities Add-g : Output for AnalySiS
ol
Oneway The ANOVA table reports | of Variance (ANOVA)

the significance level is less

than .05 in this case Source: Reprint courtesy

of International Business

Desirability Standard Size Gasoline

T Machines Corporation,
Squarss df Mean Square F Sig. © SPSS, lnc., an IBM
Between Groups 241.825 4 60.456 | 33.799 Company
Within Groups 1779.775 995 1.789
Total 2021.600 999
Post Hoc Tests The significance level of
.000 indicates that at least
s 3 : one pair of means is
Desirability Standard Size Gasoline DTN %
significantly different
Duncan-®?
Subsettor alpha= 0.05
Age category N 1 - 3
2510 34 320 3.36
65 and older 75 385 The Duncan's post hoc test i
3510 49 440 401 ontput has signiﬁcantly
5010 64 145 430 different group means in
181024 20 6.35 separate columns
Sig. 1.000 071 1.000

-

Means for groups in homogeneous suhsets are displayed.

'IBM SPSS Statistics Processoris ready T H:0.33, W:7.16 in |
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ANOVA Advantages;

 ANOVA has two distinct advantages over
performing multiple £tests of the significance
of the difference between means.

1-Immediately notifies researcher if there is any
significant difference

2-Arranges the means so the significant differences
can be located and interpreted easily
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Post Hoc Tests: Detect Statistically
Significant Differences Among Group

Means
* Post hoc tests: options that are available to
determine where the pair(s) of statistically
significant differences between the means
exist(s)
— Duncan’s multiple range test: provides output
that is mostly a “picture” of what means are

significantly different

— The Duncan multiple range test’s output is much
less statistical than most other post hoc tests and

IS easy to interpret.
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FIGURE 13.6 The
Clickstream to Obtain
a Paired Samples
t-Test

Source: Reprint courtesy
of International Business
Machines Corporation,
© SPSS, Inc., an IBM
Company

General LinearModel ~ »| 3] One-Sample T Test...
Generalized Linear Models » |3 Independent-Samples T Test...
Mixed Models ¥ B Poired-Samples TTest.,  ~
Correlate » One-Way ANOVA...

Regression

Use Compare Means -
Paired-Samples T Test

Jrom the list; click OK to

perform analysis
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FIGURE 13.7 SPSS
Output for a Paired
Samples t-Test

Source: Reprint courtesy
of International Business
Machines Corporation,
© SPSS, Inc., an IBM
Company

SPSS®

le Edit View Data Transform Insert Format Analyze Direct Marketing Graphs Utiliti

g
-Te

% T-Test Tlle Paired Sa-mples
Statistics table gives the 2
means and associated
Paired Samples Statistics statistics
Mean N Std. Deviatio
Pair1 lamworried about global 488 1000 1.329 .042
warming.
Gasoline emissions 462 1000 1.697 054
contribute to global warming.
Paired Samples Correlations

You can ignore items in this table

Paired Samples Test

“The significance level of

for the hypothesis that the

Paired Differences

.000 indicates little support

warming. - Gasoline
emissions contribute to
global warming.

85% Confidence
Interval of the
Std. Difference
Std. Emor
Mean Deviation Mean Lower Upper
Pair1 |amworried about global 263 968 031 203 323 | 859 | 999 .000

'IBM SPSS Statistics Processor is ready |
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Reporting Group Differences Tests

to Clients

* Finding significant differences is exciting to
marketing researcher because it means they
will have something that is potentially useful
to report to clients.

* The reporting of finding has a significant
ethical burden for marketing researcher as
they cannot choose to report only “good
news” to client .
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Third ; Differences Between Two Means
Within the Same Sample (Paired Sample)

* You can test the significance of the difference
between two means for two different questions
answered by the same respondents using the
same scale.

* Paired samples test for the differences
between two means: a test to determine if two
means of two different questions using the
same scale format and answered by the same
respondents in the sample are significantly
diff%rent.

36
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