Statistical Tests
(Comparison Tests - One Variable)
One Sample Chi-Square Test

Dony Waluya Firdaus

SPSS One Sample Chi-Square Test

SPSS one-sample chi-square test is used to test whether a
single categorical variable follows a hypothesized populatio
n distribution. The figure below illustrates the basic idea.
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SPSS One-Sample Chi-Square Test Example

A marketeer believes that 4 smartphone bran
ds are equally attractive. He asks 43 people w
hich brand they prefer, resulting in brands.sav.
If the brands are really equally attractive, each
brand should be chosen by roughly the same
number of respondents. In other words, the e
xpected frequencies under the null hypothes
is are (43 cases / 4 brands =) 10.75 cases for

each brand. The more the observed frequenci
es differ from these expected frequencies, the
less likely it is that the brands really are equal
ly attractive.

SPSS One-Sample Chi-Square Test Example

=>» Variabel View
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id Numeric ? 0 Nang
brand Numenc 2 0 WWhich brand of smartphone do you prefer? {1, Samsun...
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SPSS One-Sample Chi-Square Test Example
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SPSS One-Sample Chi-Square Test Example
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1. Quick Data Check

Before running any statistical tests, we always wan
t to have an idea what our data basically look like
. In this case we'll inspect a histogram of the pref

erred brand by running FREQUENCIES.

We'll open the data file and create our histogram
by running the syntax below. Since it's very simpl
e, we won't bother about clicking through the me

nu here.

1. Quick Data Check

Analyze  Direct Markeling

Graphs  Utilities  Add-ons

Reports

Deascriptive Statistics
Tables

Compare Means

General Linear Medel
Generalized Linear Models
Mixed Models

Correlate

Rearession

3

2
[ 2
+
2
2
2
k
2

= 4 Frequencies

[=] Frequencies...
[5] Descriptives..

Variable(s):

&5 Which brand of sma..

id

Ly

(o) () Caset) (e ()

®

3:,; Explore_
EH Crosstabs...
2 Ratio._
IQ P-P Plots [« Display frequency tables
Es o-0Piots..
#3 Frequencies: Charts %
Chart Type
© None
© Bar charts
© Pie charts

® Histograms:;
"] Show nnrm%curve on histogram

Chart Values

@

[Conunue][ Cancel ][ Help ]
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1. Quick Data Check...

Histogram

10

Frequency

U T T T T T
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Which brand of smartphone do you
prefer?

1. Quick Data Check... cont

First, N = 43 means that the histogram is
based on 43 cases. Since this is our sample
size, we conclude that no missing values ar
e present. SPSS also calculates a mean and
standard deviation but these are not mean
ingful for nominal variables so we'll just ig
nore them. Second, the preferred brands h
ave rather unequal frequencies, casting so
me doubt upon the null hypothesis of thos
e being equal in the population.




2. Assumptions One-Sample Chi-Square Test

2.
3.

4,

The first three assumptions are beyond the scope of this tutori
al. We'll presume they've been met by our data. Whether the f
ourth assumption holds is reported by SPSS whenever we run

a one-sample chi-square test. However, we already saw that all
expected frequencies are 10.75 for our data.

the sample size is much smaller than the population size;
the sample is representative for the target population;
Assumption of Independent and Identically Distributed Var

iables (part of which is “independent observations™);

none of the expected frequencies are < 5;

3. Run SPSS One Sample Chi-Square Test

Analyze  Direct Marketing

Graphs

Utiities  Add-ons

Wwindow

Help

Reports
Descriptive Statistics
Tables
Compare Means
General Linear Model
Generalized Linear Models
Monparametric Tests
Forecasting
Survival
Multipls Respansa
Missing Value Analysis
ultiple Imputation
Complex Samples
E&) simulation...
Quality Control
ROC Curve..

]

v v v v -

> v v

-4 @ b

@441 234567889

var var

var var var

A One sample...

M Independent Samples...

A Related Samples
Legacy Dialogs

Wi

" | [ chisquare

AppE
Samsung

[ Binomial...

T Runs..

B 1-Sample K-S
Eglndependentﬁamples.
Wﬁlndependeni&amp\es...
[i] 2 Related Samples..

il K Related Samples. .

@

29/03/2016



Chi-square Test

TestVariable List:

&> Which brand of smart.

Expected Range
@ Getfrom data
@ Use specified range

orie
@ values:

@ () (o) (cmen) (i)

frequencies, the
aforementioned 10.75

cases for each brand. We
could enter these values

but selecting All
categories equal is a

faster option and yields

identical results.

~ the syntax below.

@ Expected Values refers
to the expected

3. Run SPSS One Sample Chi-Square Test...

brand
(1)ObservedN (2 ) Expected N (g) Residual
1 5amsung 14 108 33
2HTC T 10.8 -3.8
3 Apple 16 10.8 5.3
4 Other 5] 10.8 -4.8
Total 43
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3. Run SPSS One Sample Chi-Square Test... Cont’

' Under Observed N we find the cbserved frequencies that we saw
previously,

® under Expected N we find the theoretically expected frequencies;*
 for each frequency the Residual is the difference between the observed

™ and the expected frequency and thus expresses a deviation from the null
hypothesis;

Test Statistics

Chi-Square £.053° @
df 3 @
Asymp. Sig. 073 @

a. 0cells (0.0%) have expected frequencies less than
&. The minimum expected cell frequency is 10.8.
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3. Run SPSS One Sample Chi-Square Test... Cont’

'/ the Chi-Square test statistic sort of summarizes the residuals

and hence indicates the overall difference between the data and
the hypothesis. The larger the chi-square value, the less the data
“fit” the null hypothesis;

@i degrees of freedom (df) specifies which chi-square distribution
applies;

. Asymp. Sig. refers to the p value and is .073 in this case. If the

brands are exactly equally attractive in the population, there's a
7.3% chance of finding our observed frequencies or a larger
deviation from the null hypothesis. We usually reject the null
hypothesis if p < .05. Since this is not the case, we conclude that
the brands are equally attractive in the population.

Reporting a One-Sample Chi-Square Test

When reporting a one-sample chi-square t
est, we always report the observed frequen
cies. The expected frequencies usually follo
w readily from the null hypothesis so repor
ting them is optional. Regarding the signifi
cance test, we usually write something like
“we could not demonstrate that the four
brands are not equally attractive; x°(3) =
6.95 p =.073.”




Refensi : Ruben Geert van den Berg on Se
ptember 16, 2014

29/03/2016

10



