
Chapter 8: Data Representation in Statistics 
Data representation in statistics involves organizing, summarizing, and presenting data in a way that is 
easy to understand and interpret. Effective data representation is crucial for identifying patterns, trends, 
and relationships. 

 

Types of Data Representation 

1. Tabular Representation 

Data is organized into rows and columns, providing a structured overview. 

 Frequency Tables: Summarizes data by listing categories and their frequencies. 
o Example: 

Category Frequency 

A 10 

B 20 

C 15 

 Cross-Tabulation: Displays the relationship between two variables. 
o Example: 

Gender Passed Failed 

Male 25 5 

Female 30 10 

 

2. Graphical Representation 

Graphs provide a visual summary of data and help in identifying trends and patterns. 

A. For Categorical Data 

 Bar Chart: 



 
Represents categories as bars with heights proportional to their frequencies. 

o Example: Sales of products by category. 

 Pie Chart: 

 
Represents data as slices of a circle, showing proportions. 

o Example: Market share by company. 

B. For Quantitative Data 

 Histogram: 

 
Displays the frequency distribution of continuous data using bins. 

o Example: Distribution of test scores. 

 Line Graph: 

 
Shows trends over time with data points connected by a line. 

o Example: Monthly sales over a year. 

 Boxplot: 



 
Summarizes data distribution, highlighting the median, quartiles, and outliers. 

o Example: Distribution of salaries in a company. 

C. For Relationships Between Variables 

 Scatter Plot: 

 
Displays the relationship between two quantitative variables. 

o Example: Correlation between advertising spend and sales. 

 Heatmap: 

 
Uses colors to represent values in a matrix format. 

o Example: Examining correlations in a dataset. 

 

3. Textual Representation 

Data is summarized in descriptive text, often used in reports or narratives. 

 Example: "The average age of participants is 35 years, with 60% being male and 40% female." 

 

  



Others Different Types of Charts in Statistics 

Charts and graphs are vital tools in statistics for visualizing data. They help identify patterns, trends, and 
relationships, making it easier to interpret and communicate data insights. Below are the commonly 
used types of charts in statistics: 

1. Bar Chart 

 

 Description: Represents data using rectangular bars, where the height (or length) of each bar is 
proportional to the value it represents. 

 Uses: 
o Comparing categorical data. 
o Highlighting differences between groups. 

 Variants: 
o Grouped Bar Chart 
o Stacked Bar Chart 
o Horizontal Bar Chart 

 

1. Histogram 

 

 Description: A special type of bar chart that displays the distribution of numerical data by 
dividing it into bins or intervals. 

 Uses: 
o Understanding frequency distributions. 
o Identifying the shape of data (normal, skewed, etc.). 

 Key Feature: Bars touch each other to show continuity. 

 

2. Pie Chart 



 

 Description: A circular chart divided into slices, where each slice represents a proportion of the 
whole. 

 Uses: 
o Showing percentage distributions of categorical data. 

 Limitations: Difficult to interpret when there are many categories. 

 

3. Line Chart 

 

 Description: Displays data points connected by straight lines to show trends over time. 
 Uses: 

o Visualizing time-series data. 
o Identifying trends and patterns. 

 Variants: 
o Multiple Line Charts (for comparing trends across categories). 

 

4. Scatter Plot 

 

 Description: Plots individual data points on a two-dimensional plane, showing relationships 
between two variables. 

 Uses: 
o Exploring correlations or patterns. 
o Detecting outliers. 

 Variants: 
o Bubble Chart (adds a third dimension with bubble size). 

 

5. Boxplot (or Box-and-Whisker Plot) 



 

 Description: Summarizes data distribution using five key statistics: minimum, first quartile, 
median, third quartile, and maximum. 

 Uses: 
o Identifying outliers. 
o Comparing distributions across categories. 

 

6. Area Chart 

 

 Description: Similar to a line chart but with the area under the line filled with color. 
 Uses: 

o Emphasizing the magnitude of trends over time. 
o Comparing cumulative data. 

 

7. Heatmap 

 

 Description: Uses color gradients to represent data values in a matrix format. 
 Uses: 

o Visualizing correlations. 
o Highlighting patterns in large datasets. 

 



8. Bubble Chart 

 

 Description: An extension of a scatter plot where the size of the data points (bubbles) 
represents a third variable. 

 Uses: 
o Visualizing relationships involving three variables. 

 

9. Radar Chart (or Spider Chart) 

 

 Description: Displays multivariate data on axes that start from the same central point. 
 Uses: 

o Comparing multiple variables for a single entity. 
o Highlighting strengths and weaknesses. 

 

10. Treemap 

 

 Description: Represents hierarchical data using nested rectangles. 
 Uses: 

o Visualizing proportions within categories. 
o Showing relationships in large datasets. 



 

11. Waterfall Chart 

 

 Description: Displays how an initial value is affected by intermediate positive or negative values, 
leading to a final value. 

 Uses: 
o Explaining cumulative changes over time. 
o Visualizing financial data like profit and loss. 

 

12. Gantt Chart 

 

 Description: A bar chart used for project management, showing tasks over time. 
 Uses: 

o Visualizing timelines and dependencies in projects. 

 

13. Violin Plot 

 

 Description: Combines a boxplot with a kernel density plot to show data distribution. 
 Uses: 

o Visualizing data spread and density. 
o Comparing distributions across multiple groups. 



 

14. Pareto Chart 

 

 Description: A combination of bar and line charts where bars represent individual values, and 
the line represents the cumulative total. 

 Uses: 
o Highlighting the most significant factors in a dataset (Pareto principle: 80/20 rule). 

 

15. Funnel Chart 

 

 Description: Represents data in stages, where the size of each section represents a proportion 
of the total. 

 Uses: 
o Visualizing processes with progressive stages (e.g., sales pipelines). 

 

16. Density Plot 

 

 Description: A smoothed version of a histogram using kernel density estimation. 
 Uses: 

o Visualizing data distribution. 
o Comparing multiple distributions. 

 



17. Sunburst Chart 

 

 Description: Visualizes hierarchical data through concentric circles. 
 Uses: 

o Representing proportions within nested categories. 

 

18. Sankey Diagram 

 

 Description: Visualizes flows between categories using arrows or lines of varying thickness. 
 Uses: 

o Tracking resource or data flow. 
o Visualizing network relationships. 

 

19. Geographic Maps 

 

 Description: Displays data over a geographic region using color shading or markers. 
 Uses: 

o Visualizing spatial patterns. 
o Highlighting regional distributions. 

 


