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Research Methodology M.COM. Chapter : 3

Data analysis is the process of examining, cleaning, transforming, and interpreting data to extract
useful insights and inform decision-making. It involves various techniques and methods to
uncover patterns, trends, relationships, and anomalies within datasets.

In simple terms, data analysis is the process of:

Looking at information: It's like examining clues or facts.

Cleaning it up: Making sure the information is accurate and organized.

Finding patterns: Seeing if there are any similarities or trends in thefinformation.
Making sense of it: Figuring out what it all means and how it cangbe useful.

Sharing findings: Explaining the insights you've discovered to others so'they can make
informed decisions.
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Coding, Editing and Tabulation of Data.-

1. Coding Data:

In research, coding data involves assigning labelstor numerical values to different aspects of your
data. This could be assigning categories to survey responses, labeling qualitative data with
themes, or assigning numerical values to different'variables.

For example, in a study about customer satisfagtion, you might code responses from "Very
Satisfied" to "Very Dissatisfied" as”1 through.5, respectively.

Coding helps to organize andcatggorize data in a way that makes it easier to analyze and
interpret.

2. Editing Data;

Data editing in researeh involves cleaning and preparing the data for analysis. This includes
identifyingsand corregting errors, handling missing or incomplete data, and ensuring consistency
in the data format.

Errors'eould be anything from typos in responses to missing values or outliers that need to be
addressedsbefore analysis.Cleaning the data ensures the accuracy and reliability of the results.

3. Tabulation of Data:

Tabulation in research involves summarizing and organizing the data in tables or charts to
facilitate analysis and interpretation.



This could include creating frequency tables to show how often certain responses occur, cross-
tabulations to examine relationships between variables, or descriptive statistics to summarize the
main characteristics of the data. Tabulation helps researchers to get a clear overview of their data
and identify patterns or trends that may be of interest.

Kinds of Charts and Diagram used in Data Analysis:-

In data analysis, various types of charts and diagrams are used to visually represent and
communicate insights from the data. Here are some common ones:

1. Bar Chart:
o Displays data with rectangular bars, where the length of each bar represents the
frequency or proportion of a category.
o Useful for comparing discrete categories.
2. Histogram:
o Similar to a bar chart but used for visualizing the distribution of continuous data.
o Shows the frequency of data within certain intervalsi(bins).
3. Line Chart:
o Displays data points connected by straight lines:
o Typically used to show trends over tifme orfrelationships between continuous
variables.
4. Pie Chart:
o Represents data as slices of areircle; where the size of each slice corresponds to
the proportion of each category imgthe whole.
o Useful for displaying partsyof aywvhole or relative proportions.
5. Scatter Plot:
o Represents individual@ata'points as dots on a two-dimensional graph, with one
variable plotted onythe x-axis and another on the y-axis.
o Showsytheselationship between two continuous variables.
6. Box Plot (Box-and-Whisker Plot):
o Displays theydistribution of a dataset along with key summary statistics such as
thefmedianyquartiles, and outliers.
o _ Usetul forwvisualizing the spread and skewness of the data.
7.4 Heatmap:
o W Represents data in a matrix format, where colors or shades indicate the magnitude
ofyvalues.
o WUseful for visualizing patterns and relationships in large datasets.
8. Area Chart:
o Similar to a line chart but with the area below the line filled in.
o Often used to represent cumulative data over time.
9. Bubble Chart:
o Similar to a scatter plot but with a third variable represented by the size of the
data points (bubbles).
o Useful for visualizing relationships between three variables.
10. Sankey Diagram:
o Shows the flow of data or resources between different categories or stages.



o Useful for illustrating complex processes or systems.

Significance of Bar Diagram:-

« Categorical Data Representation: They are particularly useful for representing
categorical data, where each bar represents a distinct category or group.

o Simplicity: Bar diagrams are simple and intuitive, making them easy to understand for a
wide audience, including those without technical expertise.

e Visual Impact: The length or height of the bars provides a clear visual representation of
the data, making it easy to interpret at a glance.

o Flexibility: Bar diagrams can be horizontal or vertical, allowing for flexibility in
presentation based on the nature of the data or the preferences of the audienge.

e Accessibility: They are widely recognized and understood across different.cultures and
educational backgrounds, enhancing their accessibility and usability in data
communication.

« Facilitates Comparison: The spacing between bars allows foreasy’comparison between
different categories, aiding in identifying patterns or trends Within the data.

Significance of Pie Diagram:-

o Parts of a Whole: Pie diagrams are effective for illustrating the proportion or percentage
of different categories within a dataset, emphasizing the relationship of each part to the
whole.

e Visual Representation of Pergentages: Each slice of the pie represents a percentage of
the total, making it easy to visualizethewelative size of each category.

« Simplicity and Clarity: Pie diagrams'are simple and easy to understand, even for
audiences with limitedsstatisticabhor mathematical knowledge.

o Comparison of RelativesSizes®They allow for quick comparison of the sizes of different
categories, highlighting which categories are larger or smaller relative to others.

« Emphasizing,Dominant Categories: Larger slices of the pie naturally draw attention,
making it easy. toidentify dominant or significant categories within the dataset.

« Compaet Visualization: Pie diagrams efficiently represent multiple categories in a
compagt spacemmaking them useful for summarizing complex datasets concisely.

« \Effectives,Communication: They are commonly used in presentations, reports, and
infographics to convey key messages or trends at a glance.

«( Universal Understanding: Pie diagrams are widely recognized and understood across
cultures, making them a universal tool for data communication.

SPSS(Statistical Package for the Social Sciences):-

SPSS, which stands for "Statistical Package for the Social Sciences,"” is a software package used
for statistical analysis, data management, and data visualization. It provides a range of tools and
techniques for conducting various types of statistical analyses, making it popular among
researchers, analysts, and students in fields such as social sciences, psychology, economics, and
health sciences.



USES:-

SPSS (Statistical Package for the Social Sciences) is a widely used software tool for data
analysis in various fields such as social sciences, psychology, market research, healthcare, and
business.

1. Descriptive Statistics:

SPSS is used to compute and analyze descriptive statistics such as mean, median, mede, Standard
deviation, variance, and range. These statistics help researchers summarize and understand the
characteristics of their data.

2. Inferential Statistics:

SPSS enables researchers to conduct a wide range of inferential,statistical analyses, including t-
tests, analysis of variance (ANOVA), regression analysis, chi-square tests, correlation analysis,
and non-parametric tests. These analyses help researchers makeuinferences and test hypotheses

about populations based on sample data.

3. Data Visualization:

SPSS provides tools for creating various types of,charts, graphs, and plots to visualize data,
including histograms, bar charts, line charts, scatterplots, pie charts, and box plots. These
visualizations help researchers explore patterns, trends, and relationships in their data.

4, Data Management:

SPSS allows researchers to importiclean, manipulate, and manage datasets. It provides tools for
handling missing data,xe€oding variables, merging datasets, transposing data, and restructuring
data. These data management capabilities help researchers prepare their data for analysis.

5. Advaneed"Analytics:

SPSS offers‘advanced analytics capabilities for more complex data analysis tasks, including
factor analysis, eluster analysis, discriminant analysis, logistic regression, survival analysis, and
time Series analysis. These techniques are used for exploring relationships among variables,
segmenting data into groups, predicting outcomes, and modeling longitudinal data.

6. Automation and Reproducibility:
SPSS allows researchers to automate repetitive tasks and analyses using syntax commands. This

enables researchers to create reproducible analyses and apply the same analyses to multiple
datasets.

7. Reporting and Output:



SPSS generates output files that summarize the results of statistical analyses, including tables,
charts, and statistical tests. These output files can be exported to other software programs or
incorporated into reports, presentations, and publications.

ANOVA(Analysis of Variance):-

ANOVA stands for Analysis of Variance.lt is a statistical technique used to compare means
among three or more groups or treatments. It helps determine whether there are statistically
significant differences between the means of these groups.

How it Works:-

1. Null Hypothesis: The null hypothesis in ANOVA states that therg is nosignificant
difference between the means of the groups. In other words, all group means are equal.

2. Alternative Hypothesis: The alternative hypothesis suggestsithat at least one group
mean is different from the others.

3. F-Statistic: ANOVA calculates an F-statistic, whichfgs'the ratio,of the variation between
group means to the variation within the groups. If the\F-statistic is sufficiently large, it
suggests that there are significant differences between the group means.

4. p-value: The p-value associated with the F-statistic indicates the probability of obtaining
the observed results if the null hypothesisiwere true:"A small p-value (typically less than
0.05) suggests that the observed differenges between group means are unlikely to be due
to random chance, leading to the rejéction ot the null hypothesis.

Application of ANOVA!-

1. Comparing Means:
ANOVA is widely usethto compare means among three or more groups. For example:

« In medicing, ANOVArcan be used to compare the effectiveness of different treatments or
intefventions.

2. Experimental Design:

ANOVAuis commonly used in experimental design to analyze the effects of independent
variables (factors) on a dependent variable (response). For example:

3. Quality Control:
ANOVA is used in quality control to assess variations in product quality and process

performance. For example: ANOVA can be used to analyze variations in product dimensions or
defects across different production lines or shifts..

4. Analysis of Survey Data:



ANOVA can be used to analyze survey data with multiple categorical variables. For example:

In social sciences, ANOVA can be used to analyze survey responses across different
demographic groups (e.g., age, gender, income).

In market research, ANOVA can be used to analyze consumer preferences across different
product features or price points.



