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Statistical methods

Some common statistical methods used in data analysis are :

Parametric tests

● t-test

● ANOVA (analysis of variance)

● regression and correlation

● time series

Non-parametric tests

● sign test

● rank-sum test

● chi-square test

● goodness of fit

• Parametric and non-parametric tests are available for testing hypotheses related to

differences in the metric and non-metric scales.

• In the parametric case, the t-test is used to examine hypotheses related to the

population means.

• In the non-parametric case, popular tests include the chi-square, and binomial test.
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● index numbers.
● goodness of fit



Non-parametric tests

• Non-parametric tests are distribution free and so are more flexible

in application.

1. Sign test

• The sign test examines paired data using positive (+) and negative

(−) signs.(−) signs.
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Chi-square (� 2) test

• The chi-square test is used to compare observed and expected frequencies of a

variable that has three or more categories, to test whether more than two

population proportions can be considered to be equal.

• Generally, the �2 distribution should not be used if any cell contains an expected

frequency of less than 5.

Example
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•The number of male and female workers is noted over three

construction sites. The researcher wishes to investigate possible sex

discrimination between the construction sites and so wishes to know

if the data provide any evidence.



.

Solution
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(continued)
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Parametric test: t-test
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• ANOVA is based on a statistical method called the F-test, which is the ratio of

the variance among conditions (between-groups variance) to the variance

within conditions (within-groups, or error variance).

• The larger the between-groups variance relative to the within-groups variance,

the larger the calculated value of F and the more likely it is that the differences

among the condition means reflect true effects of the independent variable

rather than error variance.

Parametric test: Analysis of variance (ANOVA)

-

• ANOVA and t-test are developed in the context of experimental research to test

the differences among the means of the experimental groups, but they are also

widely used to analyze data from non-experimental studies.

• In non-experimental studies, participants are not randomly assigned to groups

(as in a true behavioral experiment) but are categorized into naturally occurring

groups (e.g. architects and engineers); then a t-test or ANOVA is used to analyze

the differences among the means of these groups.
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Note: You can get the F-table from any statistics books



• To be valid, the F-test can be applied to large samples only, n ≥ 100

(Yeomans 1968: p. 101).

• When research designs involve more than two conditions (therefore

involving more than two means), it is better to analyze the data using

ANOVA rather than many t-tests in order to reduce the chances of Type I

error.

• ANOVA analyzes differences between all condition means simultaneously.

Rather than testing the difference between each pair of means as a t-test

does, ANOVA determines whether any of a set of means differs from

another using a single statistical test, regardless of how many group means

are involved in the test.
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• In factorial designs, the between-groups variance can be broken down further

into other components to test for the presence of different main effects and

interactions, that is when the research design involves more than one

independent variable, ANOVA can test whether the between-group variance is

related to each of the independent variables, as well as whether the between-

group variance is produced by interactions among the variables.

• In a 2 × 2 factorial design involving two variables, � and �, the total variance• In a 2 × 2 factorial design involving two variables, � and �, the total variance

would come from:

(1) the error variance,

(2) the main effect of �,

(3) the main effect of � and

(4) the � × � interaction (combined effect of the two variables).
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• F-values are calculated for the main effect of �, � and � × � interaction.

Each of these F-values is then compared to the critical value of F.

• When an F-test is statistically significant, that is when the calculated value

of F exceeds the critical value, at least one of the group means differs

from one of the others.

• If the calculated F-value is less than the critical value, the null hypothesis is

not rejected and so conclude that the condition means do not differ.
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• Usually, regression & correlation are considered together in expressing a relationship

between two variables: one or more known values, realizations, of the independent

variable; & the other unknown, the dependent variable. To keep research clear, it is

advisable, at least in the beginning, to consider variables in pairs – one independent &

the other dependent.

• Regression & correlation statistics establish only any relationship between the realized

Parametric test: Analysis of variance (ANOVA)

-

• Regression & correlation statistics establish only any relationship between the realized

values of the variables that occur; they do not establish causality, that is the province of

theory, evidence & logical reasoning, in the light of the statistics.

• Conventionally, the independent variable is plotted on the x-axis & the hypothesized

dependent variable on the y-axis. Simple or linear regression considers straight line

hypothesized relationships only. Initially, a scatter plot of the raw data should be

examined to indicate any likely relationship b/n the variables & shape of relationship.
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• The standard form equation for a straight line is:

y = a + bx

- where ‘a’ is the intercept of the line on the y-axis & ‘b’

is the slope of the line.

• If we have given at least two data points on a scatter plot (a graph

of the associated values of x and y), a regression line can be

drawn – like a regression line shown next slide:
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• Regression assumes that the scatter of data points around the line

of best fit is ‘random’, otherwise called homoscedastic.

• If there is a pattern to the scatter of the data points about the

line, which shows the scatter to be different at different points,

heteroscedasticity is present and so regression is questionable.

• Strictly, homoscedasticity is where the error has constant• Strictly, homoscedasticity is where the error has constant

variance; heteroscedasticity is where the variance of the error

changes along the length of the regression line (Pindyck &

Rubinfeld 1981: p. 49).

August 13, 2020 22



• Not all scatter plots suggest that straight lines are the best fit, so curve

fitting may be appropriate (refer Figure next slide). Fortunately, as for a

straight line, there are standard forms of equation for various types of

curves – usually determined by the approximate shapes of the curves,

such as slope changes and any turning points.

• Use of computer packages is helpful for both linear and non-linear• Use of computer packages is helpful for both linear and non-linear

regression.

• The shape of the line and its nature should be detectable, along with

any close alternatives, from observation of the scatter diagram and, in

particular, from the nature of the relationship suggested by any

underpinning theory. Theory is important!
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• The coefficient of correlation ,r, identifies the degree and nature of the

relationship between the two variables, from a perfect positive

relationship (+1) to a perfect negative relationship (−1), that is

−1 ≤ r ≤ +1

• r = +1 means that an increase in variable x is matched an

equiproportional increase in y.

• If r = 0, there is no relationship; changes in the variables are quite

independent of each other; they are random.

• However, it is common to wish to know how much of the change in the• However, it is common to wish to know how much of the change in the

values of a dependent variable is caused, given the logic of the

relationship, by a change in the values of the independent variable. The

statistic required is the coefficient of determination, r2.

• If r2 = 0.81 (i.e. r = 0.9), 81% of the changes in y is caused (explained) by

the changes in x.
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• For some types of data, such as opinion surveys, which have employed Likert

scale/response formats or something similar, the data are not suitable for

analysis by regression & correlation due to the nature of the scales employed.

Likert scale

A method used to

measure attitudes,

which involves

respondents
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respondents

indicating their

degree of agreement

or disagreement

with a series of

statements.

Scores are summed

to give a composite

measure of

attitudes.



(Continued)
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Individual Assignment  5 (10%)

• What are the methods researchers commonly use to collect data?

(2%)

• What is the difference between purposive & random sampling?

(2%)

• Describe the parametric and non-parametric tests where

researchers use during conducting a scientific research & identify

the advantages & disadvantages of each of the tests (6%)
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Note:

Copying at the level of post graduate is strictly forbidden. If any two or more

papers are found to be similar in any aspect, they will be disqualified.



Thank youThank you

Your ? Through email 
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