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Statistical Analysis 2



Which Statistical Test?



Student’s t test
• For testing whether two samples really are 

different
• given: two experimental treatments, one 

dependent variable
• Assumes: 

• the variables are normally distributed 
in each treatment

• the variances for the treatments are 
similar

• the sample sizes for the treatments 
do not differ hugely

• Basis: difference between the means of 
samples from two normal distributions is 
itself normally distributed.



Student’s t test
• Procedure:
• H0: “There is no difference in the population means from which the 

samples are drawn”
• P-Value: Choose a significance level (e.g. 0.05)
• T score: a ratio between the difference between two groups and the 

difference within the groups. The larger the t score, the more difference 
there is between groups. 

• Calculate t as where



Student’s t test





Analysis of Variance (ANOVA) 
• or F-test
• Generalization of t-test for >2 treatments

• given: n experimental treatments, one dependent variable
• Assumes: 

• the variables are normally distributed in each treatment
• the variances for the treatments are similar
• the sample sizes for the treatments do not differ hugely

• Works by analyzing how much of the total variance is due to 
differences within groups, and how much is due to 
differences across groups.



Analysis of Variance (ANOVA) / F-Statistics

• F statistics  (F critical value)
• F value
• F statistic must be used in combination with the p value





Analysis of Variance (ANOVA) 

(Ch 6) Hypothesis Testing. from 
MacKenzie. Human-Computer 
Interaction. Elsevier 2013

variance could explain



ANOVA Table

https://sixsigmastudyguide.com/anova-analysis-of-variation/





Question:

Correlation between
categorical data?



Which Statistical Test?



Chi-squared test of Independence
• The chi-square test is a hypothesis test used for categorical 

variables with nominal or ordinal scales of measurement.
• The chi-square test checks whether the frequencies occurring 

in the sample differ significantly from the frequencies one 
would expect. Thus, the observed frequencies are compared 
with the expected frequencies and their deviations are 
examined.

• Null: Variable A and Variable B are independent
• Alternate: Variable A and Variable B are not independent.



How will you measure things?

Type Meaning Example Admissible 
Operations

Nominal Scale Unordered categories Gender, Political preferences, 
Place of residence

=

Ordinal Scale Ranking of objects into ordered 
categories (intervals between the 
values are not necessarily of the 
same size)

Satisfaction, Happiness, grades =, <, >

Interval Scale Differences between points on the 
scale are meaningful (equal intervals)

Celsius, Fahrenheit Temperature, 
IQ (intelligence scale), SAT scores

=, <, >, difference, 
mean

Ratio Scale Ratios between points on the scale 
are meaningful (ordered, equal 
intervals with a zero point)

weight, height, sales figures, ruler 
measurements, number of 
children

=, <, >, difference, 
mean, ratio



Chi-squared test
•Procedure:
• Calculate an expected value (mean) for each column
• Calculate c2:

• Where Oi is an observed frequency
• Ei is the expected frequency asserted by the null hypothesis

• Compare with lookup value for a given significance level and 
degree of freedom.

n



66%
34%

484

249

115

59



Chi-squared test



Chi-squared test --- strength of association

• Cramér's V



Commonly used statistical tests

• Pearson’s r: two continuous variables are correlated or related to 
each other
• chi-square: whether or not there is a relationship between two 

categorical variables
• t-test: whether there is a difference between two groups on a 

continuous dependent variable
• ANOVA: test differences between three or more groups
• Spearman: employ calculations based on ranks.



Tests for Ranked Data



Which Statistical Test?



Which correlation metric should you use?

https://medium.com/@outside2SDs/an-overview-of-
correlation-measures-between-categorical-and-continuous-
variables-4c7f85610365




