Practical work 6 : The Chi-square test
The Chi-square test

» The Chi-square test is used to test the existence of a relationship between two discrete (qualitative)
variables.

* The procedure for the test is as follows:
1. Formulation of hypotheses:
HO: "There is no relationship between the variables X and Y to be tested.”
H1: "There is a relationship between the variables X and Y to be tested."”

2. Determination of the observed Chi-square value (Chi-20bs) from the studied table.

3. Determination of the number of degrees of freedom (z) of the studied table, and setting the
significance level alpha for rejecting HO.

4. Determination of the Chi-square value, Chi-2(z, alpha), which represents the Chi-square value
from a contingency table with z degrees of freedom. This value is obtained from a Chi-square
test table found in appendices of statistical manuals.

5. Conducting the test:

Accept HO if: Chi-20bs is less than or equal to Chi-2(z, alpha).
Reject HO if: Chi-20bs is greater than Chi-2(z, alpha).

And we accept the alternate hypothesis H1 (“there is a relationship of dependence between X
and Y") with a risk of error alpha.

Example
Consider a sample of 200 individuals based on age and their preferred sports program.

Is age independent of the preferred sports program of the studied sample?

football SWIImming walking

<15 25 10 10
15-30 8 55 22
31-60 6 24 40

1. The creation of the contingency table



Nij football swimming walking Total
<15 25 10 10 45
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Nij: Frequency of the cell corresponding to the i-th row and j-th column of the table, meaning
the number of individuals having the i-th attribute of X and the j-th attribute of .

Ni.: Sum of the i-th row, indicating the number of individuals having the i-th attribute of X. N.j:
Sum of the j-th column, indicating the number of individuals having the j-th attribute of Y. N: Total
number of individuals studied.

2. Calculation of theoretical frequencies (Nij*)
N*ij=(Ni.*N .j)/N

MN*ij football SW TN walking Total
<15 8.8 20 16,2 43
15-30 16,6 37,8 30,6 85
31-60 13,6 31,2 25,2 70
Totzal 39 g0 TZ 200
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CH-2005=(25-8,8) *(25-8,8)/8,8+(10-20)*(10-20)/20+. ..(40-25,2)*(40-25,2)/25,2=66,6

3. Determination of the number of degrees of freedom z: z = (k-1)(p-1) = (3-1)(3-1)
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Chi-20bs is greater than Chi-2(z, alpha), i.e., 66.6 > 9.488. We reject HO and accept H1; thus,
age and preferred sport are dependent with a 5% error rate.



