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What is the output of the Chi-square test in SPSS?

The output of the Chi-square test in SPSS is a statistical analysis that measures the relationship

between two categorical variables. It calculates the expected frequencies and compares them to

the observed frequencies, providing a p-value to determine the significance of the relationship

between the variables. The output also includes a contingency table displaying the observed and

expected frequencies, as well as other statistical measures such as the Chi-square statistic and

degrees of freedom. This information can be used to determine if there is a significant association

between the variables being tested.

Output of Chi-square test in SPSS

To calculate the Chi-square test, we will recall the last

option. We will go to the Crosstab option like this:

@ Employee Datasav [DataSet1] - IBM SPSS Statistics Data Editor

File Edt View Data Transform Analyze Graphs Utiliies Exensions Window Help
SHO M. Jr ey
— Descriptive Statistics * | [ Erequencies.
Bayesian Statistics ¢ E‘. ot
&id oagender  Tables * | AyEwiore: lobtime | & prevexp | &b minority | var var var

1 1 Male Compare Means 3 98 144 0
2 2 Male General Linear Model » E— ) 9% 36 0
3 3 Female Generalized Linear Models J Lol % il 0
4 4 Female Mixed Models » | [ Ratio. 98 190 1
5 5 Male e » B-P Plots... 98 138 0
6 6 Male Repession » | a-aPiots 98 67 0
7 7 Male Loginear y [OU 29,000 98 114 0
8 8 Female 00 $16,000 98 0 1
9 9 Female Neuralistacrks ' 00 $20,500 98 115 0
10 10 Female T " oo si5500 98 244 0
1 11 Female DR Recuction " o s21.000 o8 143 0
12 12 Male Sclle " 50 s12.500 % 2% 1
13 13 Male oy ammeticjests Y tso s1a.000 08 3 .
14 14 Female prrecasing " b0 16,000 98 137 1
15 15 Male Survival P ojo  $20.443 97 66 0
16 16 Male Myltiple Response ' oo $19,334 97 2 0
17 17 Male [ Missing Value Analysis. . 00 §17.550 97 48 0
18 18 Male Multiple Imputation LI 111} $50,000 97 70 0
19 19 Male Complex Samples P 159 $21,000 97 103 0
20 20 Female % Simulation... 00 $34,600 97 48 1
2 21 Female Quality Control » OO $25,000 97 17 0
2 22 Male Spatial and Temporal Modeling » foO $24.000 96 315 0
z3 23 Female Dirsct Margeting y 48 $36.000 % 75 0
24 24 Female TZ T 350,093 $37,555 96 124 0
25 25 Female 15 3 590,378 $70,000 96 171 1
26 26 Male 15 3 $98,367 $79,000 96 14 0
27 27 Male 15 3 $107,293 $89,000 96 96 0
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After clicking on the crosstab option, we will see the
following window.

@ Employee Data.sav [DataSet1] - IBM SPSS Statistics Data Editor
Eile Edit View Data TIransform Analyze Graphs  Utilities Extensions Window Help

éﬁil@| -~ BLFW HBE 9le

I &id &ggnder | dleduc {_&johcst |‘ & salary ,‘ & salbegin |‘ fjubtime ,‘ & prevexp |‘ &rrinority ,‘ var H var |‘ var

—|1 1 Male @ Crosstabs x

2 2 Male

3 3 Female Row(s): |

4 4 Female & Employee Code [id] |@ Winority Classification [minority) | -

- 5Niaie ol Educational Level [educ] @ W b

a) Employment Category [jobcat] E

L] 6 Male & Current Salary [salan] L

7 7 Male & Beginning Salary [salbegin] Column(s): W

8 8 Female & WMonths since Hire [jobtime] G Gender [gender] N E

9 9 Female f Previous Experience [prevexp] - W

10 10 Female

" 11 Female Layer1 of 1 —i 73

12 12 Male -

13 13 Male Pregpds Next

14 14 Female

15 15 Male -

16 16 Male

17 17 Male

18 18 Male .\ isplay layer variables in table layers

19 19 Male ["] Display clustered bar charts

& 20|Female [7] suppress tables

21 21 Female

2 22 Male (Lo J{paste J( geset [ cancel ] Heip |

Now the extra thing we are going to do is select the
Statistics option and check the Chi-square box and then
click on Continue and then press Ok like this:
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@ Employee Data.sav [DataSet1] - IBM SPSS Statistics Data Editor

File  Edit Data Transform Analjze Graphs Utilities Extensions Window  Help
SHE M = Bi.sfl H BE .9«
[ |
| Ghgender | gleduc | gbjobeat | & salary | & salbegin| & jobtime | o prevexp | ghminonty | var | v | var
1 1 Male Crosstabs x
2 2 Male
3 3 Female Row(s): [ Exact |
4 4 Female & Employee Code [id] Crosstabs: Statistics X i -
= 5 Male 4l Educational Level leduc] Statistics...
5 6 Male g} E’"p“"‘memcatsg"” obed) I [¥Chi-square I:I Correlations m
urrent Salary [salary]
7 7 Male & Beginning Salary [salbegin] [ Nominal Ordinal W
8 8 Female & Months since Hire [jobtime] ["] Contingency coefiicient [F] Gamma r @
9 9 Female o Previous Experience (prevexp] [T Phi and Cramer's V ] Somers'd W
10 10 Female [] Lambda [] Kendall's tau-b
1 11 Female [T Uncertainty coefficient [C] Kendall's tau-¢
12 12)Male r Nominal by Interval ] Kappa B‘m P
13 13 Male e £ Risk =
14 14 Female N
15 15 Male ) McNemar
16 16 Male [7] Cochran’s and Mantel-Haenszel statistics
17 17 Male Test common odds ratio equals: |1
18 18 Male
19 19 Male [] Display clustered bar charts m @
20 20 Female [] Suppress tables
21 21 Female
g e [ Con ] st ) (et (ot e
23 23 Female 15 1 §43.648 $36,000 9% 75 0

After this, we will get the following output where we
have the Old table that we already show. The additional
table we are getting is a Chi-square test table like this:
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ﬁ *Qutput3 [Document3] - IBM SPSS Statistics Viewer
File Edit View Data Transform |Insert Format Analyze Graphs  Utilities Extensions Window  Help

SHEA Il e 8L =25 Hd¢

g"t’; \ % Crosstabs
g Crosstabs
" Ili:tees Case Processing Summary
i Case Processing Summary Cases
L Minority Classification * Gent Valid Missing Total
-~ Chi-Square Tests N Percent N Percent N Percent
Minority Classification * 50 100.0% 0 0.0% 50 100.0%
Gender
Minority Classification * Gender Crosstabulation
Gender
Female Male Total
Minority Classification  No Count n \ 24 35
Expected Count 133 217 350
Yes Count e __ _- 3_ 7 15
l Expected Count 57 93 150
Total Cot 19 3 50
Expected Count 18.0 31.0 50.0
Chi-Square Tests
Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 2138° 1 144
Continuity Correction®  1.310 1 282
Likelihood Ratio 2105 1 147
FISI’E ExaT:tTest .205 A27
N o_fVaECases 50
a.0 cells (0.0%) have expected count less than 5. The minimum expected countis 5.70.
b. Computed only for a 2x2 table
K [+]

In the Chi-square test table, we can see the Person chi-
square value is 2.138a, where a shows a message that 0
cells (0.0%) have expected cell count less than 5. The
minimum expected cell count is 5.70. So it means our
assumptions are met, and it is not being violated. So
the chi-square value is 2.138, and the degree of freedom
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iIs 1. In a chi-square test, the degree of freedom is
calculated by a formula which is as follows:

df=(r-1) * (c-1)

Where

r = Number of rows

c = number of columns

In the minority classification table, we have two
columns: male and female and two rows with minority
classification no and minority classification yes. So the
degree of freedom will be (2-1) * (2-1), i.e., 1. That's why
we got a degree of freedom as 1.
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ﬁ *Output3 [Document3] - IBM SP55 Statistics Viewer
File Edit View Data Transform Inset Format Analyze Graphs Utilities Extensions Window  Help

SHER I e v (HELF =5

t

gt'og % Crosstabs

§ Crosstabs

L[] Title Case P ina S

(@ Notes ase Processing Summary

i Case Processing Summary Cases

@ Min_ority Classification * Gent valid Missing Total

- Chi-Square Tests N Percent N Percent N Percent
Minority Classification * 50 100.0% 0 0.0% 50 100.0%

Gender

Minority Classification * Gender Crosstabulation

Gender

Female Male Total
Minority Classification  No Count - n M 35
Expected Count 133 17 350
ves | count 8 7 15
| Expected Count 57 93 15.0
Total Count 18 31 50
Expeeted Count 19.0 310 50.0

Chi-Square Tests

Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 2.138° 1 144
Continuity Correction® 1.310 1 252
Likelihood Ratio 2105 1 147
_Fisher's Exact Test 205 127
N of Valid Cases 50

a. 0 cells (0.0%) have expected count less than 5. The minimurn expected countis 5.70.
b. Computed only for a 2x2 table

KR —— [*]

Now the significance value is .144. Since this value is
more than .05, so in that case, we accept the null
hypnosis. Null hypnosis says that there is no significant
difference between the number of males and females
belonging to the minority Vs. Non-minority category. So
the distribution of males and females are the same for
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minority as well as non-minority category. If we look at
the number in the Minority classification table, the
numbers are quite different from each other. We have
11 females and 24 males in the no category and 13.3
females and 21.7 males in the yes category. But at the
significance level, there is no statistical significance as
such.
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ﬁ *Output3 [Document3] - IBM SP55 Statistics Viewer

Transform

Inset  Format

Analyze  Graphs

Utilities

Extensions

Window

Help

SHe A

SEM e ARk 2» Bl

Jtput

B Log

g Crosstabs

~+([E) Title

Notes

@ Case Processing Summary
L& Minority Classification * Gent
L& Chi-Square Tests

= Crosstabs

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Minority Classification * 50 100.0% 0 0.0% 50 100.0%
Gender
Minority Classification * Gender Crosstabulation
Gender
Female Male Total
Minority Classification  No Count - n L 24 35
Expected Count 133 ni 350
Yes  Count | e 7 15
Expected Count 57 9.3 15.0
Total Count 19 31 50
Expected Count 19.0 31.0 50.0
Chi-Square Tests
Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df 2-sided) sided) sided)
Pearson Chquuare 2.138° 1 144
Conllnuny Currectlan 1.310 1 252
Likelihood Ratlo 2105 1 147 _
Fisher's Exact Test .205 A27
_N Ewnu C_ases 50

a. 0 cells (0.0%) have expected countless than 5. The minimum expected countis 5.70.
b. Computed only for a 2x2 table
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