CHAPTER 3
PRESENTATION OF DATA
Classification:

After collection of data the first step towards further processing of the same is Classification. Classification of data refers to the arrangement of data in groups or classes according to their common characteristics. It is a function very similar to that of sorting letters in a post office. 

Objectives: 

1. To condense the mass of data in such a manner that similarities and dissimilarities can be readily apprehended.

2. To facilitate comparison.

3. To pinpoint the most significant feature of the data at a glance.

4. To give prominence to the important information gathered while dropping out the unnecessary elements.

5. To enable statistical treatment of the material collected.

Types of Classification: 


Data can be classified, broadly on the following four bases:

1. Geographical classification

2. Chronological Classification

3. Qualitative classification and

4. Quantitative classification.

Let us discuss about classification briefly as below:

1. Geographical Classification: In this type of classification, data are grouped on the basis of geographical differences between various items like states, cities, region etc. For example, population of different districts are listed against their names, is geographical classification.

2. Chronological Classification: When data are observed over a period of time, the type of classification is known as Chronological classification. Time series data are the best example of this category.

3. Qualitative classification: In this category, data is classified on the basis of some attributes or quality such as age, sex, religion, colour etc. It is to be noted that the attributes cannot be measured and one can find only whether it is present or not. Based on the number of attributes to be studied, this type of classification may be either Simple or Manifold. 

4. Quantitative classification: Classification of data according to some characteristics like weight, height, income, profit etc. that can be measured, is known as Quantitative classification. For example, student of a college can be grouped according to their age or weight.

Tabulation: 


Tabulation is a systematic presentation of numerical data in rows and columns. It is designed to simplify presentation and facilitate analysis. Tabulation facilitate comparison by bringing related information close to each other and helps in further statistical analysis and interpretation. 

Objectives: 

1. To simplify the complex data: Tabulation is a scientific process involving the presentation of classified data in an orderly manner.

2. To economise space: By considering data in a meaningful form, space is saved without sacrificing the quality and quantity of data.

3. To facilitate comparison: Table in a rows and columns form enables quick comparison among the units.

4. To facilitate statistical analysis: From a systematically tabulated data, various statistical measures like average, dispersion etc. can be calculated easily. 

5. To provide reference: Data tabulated with proper title and number, can easily identified. 

Parts of a Table:

A table contains different parts and they are:

1. Table Number: Each table should be numbered for easy identification and further reference. Generally, table number is given on the top of the table.

2. Title Name: A suitable title should accompany every table. Title should be brief, clear and self-explanatory.

3. Row Heading or Stab: Each row should give a title containing a brief description of the row. This is called row heading or stab. 

4. Column Heading or Caption: Each column of a table contains a heading called Caption. 

5. Body: This is the most important part of a table. This part is contained data. Location of any one figure in the table is fixed and determined by the row and column of the table. 

6. Foot Note: It is the last part of a table. Footnote are meant to clarify anything which is not clear from the heading, title, stabs and caption. 

Types of Tables:

There are two types of tables, i) Simple and Complex table and ii) General purpose and Special purpose table.


In a simple table only one characteristic is shown and in a complex table, two or more characteristics are shown. The difference between simple and complex table is the number of characteristics studied. 


General purpose table provide information for general use and serve as repository of information and are arranged for easy reference. Tables published by government agencies are mostly general-purpose tables. On the other hand, special purpose table provide information for particular discussion. This table also known as summary table, derivative table etc. 

Classification vs Tabulation:


Though both Classification and Tabulation are understood as the device for presenting and summarising data, but the two are different. Differences between these two are:

1. Classification precedes tabulation, i.e., only after classification, statistical data can be tabulated.

2. In classification, data arranges into different similar groups, while the tabulation is a process of arrangement of classified data in rows and columns with suitable heads.

3. Classification is a method of statistical analysis, whereas tabulation is a process of presenting data.

Diagrammatic Presentation of Data:
An important function of statistics is the presentation of data in a simple way so that it become easier to understand. Diagrammatic presentation of data serves this purpose. To understand various trend of data at a glance and to facilitate comparison, data are so collected are presented in the form of diagram and graphs.

Usefulness of Diagrammatic Presentation: 

Diagrams give a bird’s eye-view of the complex statistical data and are extremely useful and significant. Following are some utilities of diagrammatic presentation:

1. Attractive and Impressive: Data presented in diagrams are able to attract the attention of even common man. It creates more interest than figure. 

2. Easy to Remember: Diagrams have a great memorising effect. Impression created by diagrams last more than figure.

3. Simplifies Data: Diagrams simplifies complex data in a simple way to easily understand.

4. Saves Time: Diagrams enables quick understand and hence it saves time.

5. Make Comparisons Easy: Diagrams make easy to compare two or more sets of complex statistical data. 

6. Universal Applicability: This technique can be used universally at any time and any place. 

Types of Diagrams:

There are a large number of diagrams which can be used for presentation of data. Selection of a particular type of diagrams depend on the nature of data, objective of presentation, ability and experience. Various diagrams used for presentation of data are given below:

1. Simple Bar: It is the simplest form of bar diagram. These diagrams depict only one characteristic of the data. Simple bar may be either vertical or horizontal. However, vertical bar is more popular. A simple bar chart is used to represent data involving only one variable classified on a spatial, quantitative or temporal basis. In a simple bar chart, we make bars of equal width but variable length, i.e., the magnitude of a quantity is represented by the height or length of the bars.

Example: Following data represent the production of a company. Prepare a simple bar diagram.

	Year
	2002
	2003
	2004
	2005
	2006
	2007

	Production (in Tons)
	125
	176
	260
	310
	450
	520


Solution: 
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2. Multiple Bar: This diagram is used when we have to make comparison between two or more variables like income and expenditure. It is also known as Compound bar diagram. Different bars are distinguished by different colours to make distinction between bars.
Example: Represent the following data of students of a college for three years by multiple bar diagram.

	Year
	Arts
	Commerce
	Science

	2005
	540
	325
	250

	2006
	650
	410
	275

	2007
	730
	520
	350


Solution: 
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3. Sub-Divided or Component Bar: In sub-divided bar, the corresponding to each phenomenon is divided into various components. Each part occupies a part proportionate to its share. Each part is shaded with different colours. These diagrams are useful in comparison. 
Example: represent the following data in sub-divided bar.

	Year
	Arts
	Commerce
	Science

	2005
	540
	325
	250

	2006
	650
	410
	275

	2007
	730
	520
	350


Solution: 
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4. Percentage Bar: If the sub-divided bar diagram represents the percentage of total for each component, they are called percentage bar diagram. Each component of the data is expressed as a percentage with respect to the corresponding total and shaded with different colours.
Example: Show the following data of monthly expenditure by percentage bar diagram.

	Items
	Family A
	Family B

	Food

Clothing

House rent

Others

Savings
	10,000

5,000

4,000

4,500

1,500
	12,000

10,000

6.000

8,000

4,000


Solution:

	Items
	Family A
	Percentage of Expenditure
	Family B
	Percentage of Expenditure

	Food

Clothing

House rent

Others

Savings
	10,000

5,000

4,000

4,500

1,500
	40

20

16

18

6
	12,000

10,000

6.000

8,000

4,000
	30

25

15

20

10
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5. Broken Bar: This diagram is used when value of some variable is very high or low as compared to others. In order to gain space for smallest bar, largest bar may be broken and values are written on the top of the bar. 
Example: From the data of export given below, prepare a suitable diagram.

	Year
	2001
	2002
	2003
	2004
	2005

	Export (in Rs ‘000)
	120
	250
	3,250
	430
	550


Solution: 
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6. Deviation Bar: Deviation bars are used for representing net changes in data like net profit, net loss, net export etc. only changes are represented not the original data. These diagrams have both positive and negative values. 
Example: Prepare a diagram for the data given below of net profit.

	Year
	2003
	2004
	2005
	2006
	2007
	2008

	Export (in Rs ‘000)
	150
	220
	200
	70
	-50
	-20


Solution: 

[image: image8.png]Net Profit

250

200

150

100

50

0

-100

Export (in Rs ‘000)

0
200
150
3 -
|
2003 2004 2005 2006 2008

Year





7. Pie Diagram: When a circle is divided into different part to show proportionate components, this diagram is called Pie diagram. Like sub divided bar diagram, different components are shaded with different colours.

Example: Draw a pie diagram to show the following data of expenditure of a common family.

	Items
	Food
	Clothing
	Housing
	Fuel
	Others

	Percentage of Expenditure
	60
	15
	10
	15
	3


Solution: Total of percentage is 100. Hence the total angle 3600 represents 100. To find proportionate angle, multiply each percentage by 360/100=3.60.

	Items
	Percentage of Expenditure
	Proportionate angle

	Food

Clothing

Housing

Fuel

Others
	60

15

10

12

3
	60x3.60=2160
15x3.60=540
10x3.60=360
12x3.60=43.20
3x3.60=10.80

	
	100
	3600
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8. Scatter Diagram:

A scatter diagram (Also known as scatter plot, scatter graph, and correlation chart) is a tool for analysing relationships between two variables for determining how closely the two variables are related. One variable is plotted on the horizontal axis and the other is plotted on the vertical axis.
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9. Bubble Diagram:

By definition, the bubble diagram is a freehand diagrammatic drawing made by architects and interior designers to be used for space planning and organization at the preliminary phase of the design process. The bubble diagram is important because later phases of the design process are based on them.

A bubble diagram (or bubble chart or spray diagram) is a type of map where nodes are circles, ellipses, rectangles and occasionally other shapes. They often have a limited hierarchy showing bubbles just one level away from the central concept. ... The term spray diagram is used for something similar.
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10. Population Pyramid:

A population pyramid or "age-sex-pyramid" is a graphical illustration of the distribution of a population by age groups and sex; it typically forms the shape of a pyramid when the population is growing. 

A population pyramid can be used to compare differences between male and female populations of an area. They also show the number of dependents (children and, sometimes, elderly people) and general structure of the population at any given moment.

Population pyramids can be used to represent the age structure of a population in any country. Older age groups increase in number and the youngest age groups decrease in number with the maturation of countries, when mortality rates improve and the adoption of technology becomes more widespread.
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11. Radar: 

A radar chart is a graphical method of displaying multivariate data in the form of a two-dimensional chart of three or more quantitative variables represented on axes starting from the same point.

Radar charts are a useful way to display multivariate observations with an arbitrary number of variables. Each star represents a single observation. Typically, radar charts are generated in a multi-plot format with many stars on each page and each star representing one observation.

A typical radar chart is like as: 
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MS Excel in Data Presentation: 

1. To insert Bar diagram or chart in MS Excel, open your excel worksheet and select your data. You can do this manually using mouse, or can select a cell in range and press Ctrl+A to select data automatically. Once your data is selected, click Insert>Insert Column or Bar Chart.

2. Making a Population Pyramid, or age-sex distribution graph, in Excel has never been easier than with this step-by-step guide that takes you all the way from gathering the needed demographic data to the finished product- a graphically-accurate (and beautiful!) population pyramid.
On the Insert tab, select a basic 3-D Stacked Column chart.

i. Right-click on any series columns and select Format Data Series from the fly-out menu. This will open the Format Data Series pane.

ii. Select Full Pyramid from the Column shape options.

3. How to quickly create a Bubble Chart in Excel?

i. Enable the sheet which you want to place the bubble chart, click Insert > Scatter (X, Y) or Bubble Chart (in excel 2010, click Insert > Other Charts) >Bubble.

ii. Right click the inserted blank chart, and click Select Data from the context menu.

4. Create a Chart:
i. Select the data for which you want to create a chart.

ii. Click Insert > Recommended Charts.

iii. On the Recommended Charts tab, scroll through the list of charts that Excel recommends for your data, and click any chart to see how your data will look. ...

iv. When you find the chart you like, click it > Ok.

5. How to make a Pie Chart:
i. Once your data is formatted, making a pie chart only takes a couple clicks. First, highlight the data you want in the chart.

ii. Then click to the Insert tab on the Ribbon. In the Charts group, click Insert Pie or Doughnut Chart.

iii. In the resulting menu, click 2D Pie.

iv. Once you've clicked that, your pie chart will appear.

6. Create a Radar Chart:
i. Select the data that you want to use for the chart.

ii. On the Insert tab, click the Stock, Surface or Radar Chart button and select an option from the Radar A preview of your chart will be displayed to help you choose.
Limitations of Diagrammatic Presentation:

1. No Utility to Experts: They are intended mostly to explain quantitative facts to the general public. For the experts, graphic presentation is not of much use.

2. Limited Information: Diagrams provide limited and approximate information. For precise and detailed information, we have to refer the original statistical tables. 

3. Only Comparative Studies: Diagrams are helpful only when comparisons are desired. A single diagram is not of much significance. It can be interpreted only when there is another diagram to which it can be compared. 

4. Misused Easily: A small error in measurement of scale may create large difference in the shape of graph. Hence, it can give misleading result. It can even be used to give false information by biased person. 

5. Lack of further Analysis: Diagrams cannot be further analysed. 

Graphic Presentation of Data:

A large variety of graphs are used to present data. Actually, graphs are more accurate and appropriate than diagrammatic presentation. It also provides a quick and easier way of understanding of various data. 

Advantages of Graphic Presentation:

1. Attractive and Impressive: Graphs are always attractive and impressive than table of figure. A fact that an ordinary man cannot understand easily, can be understood by graphs. Hence said, “A picture is worth of a thousand words”.

2. Easy and Simple: Graphs help to present complex data in a simple and easy way. It can save time and energy of both the statistician and the observer.

3. Useful in comparison: Graphs provide easy comparison of two or more phenomena.

4. No need of Mathematical Knowledge: To understand a graph, there need no knowledge of mathematics. Even a layman, who has no technical knowledge can easily grasp it.

5. Helpful in Prediction: Through graphs, tendencies that could occur in near future can be predicted in a better way.

6. Universal Applicability: In modern era, graphs can be used in all sphere such as trade, economics, government departments, advertisement etc. 

Types of Graphs:

There are two types of graphs. 1) Frequency Distribution Graphs and 2) Time Series Graphs.

1) Frequency Distribution Graphs:

i) Histogram: A histogram is a two-dimensional diagram. It is a graph of frequency distribution in which the class intervals are plotted on the X-axis and their respective frequencies on the Y-axis. The height of the rectangle shows frequency of the class and each rectangle are adjacent to other.  

Example: Draw a Histogram for the distribution of marks obtained by 225 students of a college.

	Marks
	0-10
	10-20
	20-30
	30-40
	40-50

	No. of Students
	30
	45
	55
	60
	35


Solution: for representing above data through histogram, marks are plotted on the x-axis and the number of students on y-axis.
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ii) Frequency Polygon: A frequency polygon is an alternative to histogram and is also derived from histogram itself. It is suitable when two or more frequency distribution are to compared. Frequency polygon can be constructed either for discrete series or for continuous series.

Example: From the following data of workers of a factory, construct a frequency polygon.

	Age
	20-30
	30-40
	40-50
	50-60
	60-70

	No. of workers
	15
	25
	7
	5
	2


Solution: Frequencies of different classes are plotted on y-axis and mid-point of the corresponding classes along the x-axis. Point so obtained is joined by straight line to have a frequency polygon.
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iii) Smoothed Frequency Curve: When the vertices of a frequency polygon by smooth curve, we have a frequency curve or smoothed frequency curve. Care should be taken in construction of frequency curve to avoid sharp and sudden turns. The curve is made freehand in such a manner that the area included under the curve is approximately same as that of the polygon. Start and end point of this curve touch the base line.

iv) Cumulative Frequency Curve (or Ogive): The curve obtained by representing a cumulative frequency distribution on a graph is known as cumulative frequency curve of ogive. Based on the two types of cumulative frequencies we have two types of ogives; Less than ogive and More than Ogive.

2) Time Series Graphs: 

When the values of a variable are recorded with respect to time of its occurrence, then the arrangement is known as Time Series. In time series, there are two types of variables; Time and Variables under investigation. Time is independent variable and hence plotted on X-axis and the other variable is dependant and hence plotted on Y-axis. 

There are two types of time series graphs; i) One Variable Graph and ii) Multi-Variables Graphs.

i) One Variable Graph: In a one variable graph we plot time on X-axis and Value of the variable on the Y-axis. The various values of the variable ore plotted against the corresponding time point by a straight line. The fluctuation of the line depicts the variation in the variable.

ii) Multi-Variables Graphs: It is an extension of one variable graph. The method of construction is same with the one variable case but there will be two or more curves depending on the number of variables. 
Limitation of Graphic Presentation:

1. Limited Applicability: They are intended mostly to explain quantitative facts to the general public. For the expert, graphic presentation carries no importance.

2. Possibility of misuse: A small error in measurement of scale may create large difference in the shape of graph. Hence, it can give misleading result. It can even be used to give false information by biased person. 

3. Lack of Accuracy: Graphs do not measure magnitude of the data. They only depict the fluctuation in them. 

4. Approximate Value: Graphs gives us only an idea of a trend. It cannot present actual value of the data. 

