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DIAGRAMMATIC AND GRAPHIC PRESENTATION OF DATA
4.1
INTRODUCTION

Diagrams and graphs are another important, convincing, appealing and easily understood method of presentation of statistical data other than classification and tabulation. Graphs and diagrams are nothing but the presentation of statistical data in the form of geometrical figures like points, lines, bars, rectangles, circles, etc. However, diagrams do not add any new meaning to the statistical facts, they exhibit the results more clearly. An ordinary man can understand pictures and diagrams more easily than the numerical figures; the use of diagrams is becoming more and more popular in the present time.

4.2
IMPORTANCE OF DIAGRAM AND GRAPH

The following are the advantages of diagrammatic and graphic presentation of statistical data.

They are Attractive and Impressive

Diagrams and graphs are attractive. They give bird’s eye view of complex data and create interest in the mind of the readers. Even a layman can understand them very easily. Diagrams have greater attraction than numerical figures.

They Save Time and Labour

Diagrams save much time and labour to understand it and enable one to draw meaningful inferences from them. Some persons may not like to go through numerical data, but may go through a diagram or graph, because without strain one can understand it.

They have Universal Applicability

Diagrammatic presentation and graphic presentation of statistical data are followed universally. They are largely used in almost all walks of life as a good guide in economics, business, and social institution, administration and other fields.

They Make Data Simple

Diagrams can be remembered easily, as they render comparison in an easy and possible way. They render the whole data readily intelligible. For example, the study of profit pattern of two firms with the help of numerical figures may not be clear, but when the figures are put in the media of a diagram, the trend can be very clear at once.

They Facilitate Comparison

Diagrams render comparison between two ore more sets of data. In absolute figures, comparison may not be clear, but diagrammatic presentation makes it easier and simpler.

They Help in Location of Some Statistical Measures

 Graphs help to locate mode, median, percentiles, etc.  Histogram can be used to locate the modal value of data. Ogives are used to locate median and partition values.

4.3
DIFFERENCE BETWEEN DIAGRAMS AND GRAPHS

Difference between diagrams and graphs are as follows.

i.
Diagrams are constructed on plane paper whereas the graphs are on graph paper.

ii.
Diagrams may be one, two, and three dimensional whereas graphs are of only two dimensional in general.

iii.
The numerical data in diagrams are presented by bars, rectangles, circles, cubes, etc. whereas in graphs these data are presented in terms of points and lines.

iv.
Graphs help in studying the further mathematical and statistical relationship but diagrams are only for the comparison.

v.
Construction of graphs is easier in comparison to diagrams.

vi.
Diagrams are more attractive and common to all individual whereas graphs are only common to statistician and researcher.

4.4
GENERAL RULES FOR CONSTRUCTING DIAGRAMS 
While constructing the diagrams we consider the following points.

Title

An attractive title must be written to each diagram, which should be brief, clear and self-explanatory. It should be written either at the top or at the bottom of the diagram.

Proportion between Width and Height

An appropriate proportion between width and height of the diagram should be used. A general rule suggested by Lutz is that 1 for short side and  eq \r(2) for long side. That is the ratio of length and breadth should be 1.414: 1.

Selection of Scale

A suitable scale should be adopted on the basis of horizontal and vertical scale. The scale showing the values should be in even number or in multiples of 5. For example, “income in thousand”, “size of population in million”, etc.

Selection of a Diagram

No diagram is suitable for all types of data. Thus, a suitable diagram must be selected based on nature of data, magnitude of observation, etc.

Neatness and Cleanliness

Diagrams should be drawn neatly with the help of geometrical instruments. It should be clean and attractive.

Footnote

In order to clarify certain points about the diagram, footnote may be given at the bottom of the diagram.

Index

An index should be given for the clear understanding of the diagram.

Simplicity
Diagrams should be as simple as possible so that they can be easily understood. If the data is too large, it should not be shown in a single diagram.

4.5
TYPES OF DIAGRAMS

There are various diagrammatic devices by which statistical data can be presented. We shall discuss a few of them, which are mostly used. The following are the common type of diagrams.

i.
One dimensional diagrams 

ii.
Two dimensional diagrams 

iii.
Three dimensional diagrams 

4.5.1
One dimensional diagrams 

In one dimensional diagram, the magnitudes or values of variables are represented by means of bars. Bar diagrams are one of the most commonly used and the easiest methods of presenting the data. Bar diagrams consist of a set of rectangles one of each set of data in which the magnitude or values are represented by the length or height. 

Before drawing one dimensional bar diagrams, the following points are to be kept in mind:

i.
All the bars must be drawn on the same base line.

ii.
The width of the bars must be the same.

iii.
The height of the bars must be proportional to the values of variables, the scale being chosen by keeping in view the magnitude of the largest item.

iv.
Bars may be drawn vertically or horizontally. But in practice vertical bars are mostly used.

v.
Bars are placed side by side, proper and equal spacing being formed between different bars.

vi.
Magnitudes of the bars may be placed at the top of the bar so that the reader may know the magnitude without seeing the scale.

The following are the most common types of one dimensional bar diagrams:

i.    
Simple bar diagram

ii.   
Sub divided bar diagram

iii. 
Percentage bar diagram

iv. 
Multiple bar diagram

Simple Bar Diagram

It is a diagram used to represent only one variable. It is used for comparative study of two or more values of a single variable. The different bars are drawn for the different values of the single variable on the same baseline. The height of the bar is used to represent the value of variable and the width of the bar is used to make the diagram attractive and understandable. The different bars should be of the same width.

Example 1

Present the following data by a simple bar diagram.

	Cities 
	A
	B
	C
	D
	E
	F
	G

	Population (Millions)
	5
	7
	10
	15
	13
	16
	14


Solution

The following figure represents the population in millions of different cities by means of simple bar diagram.

[image: image9.bmp][image: image1]
Sub-Divided Bar Diagram

A simple bar diagram represents the magnitude of a single factor according to time periods, places, items, etc. But, when the magnitude of the factor is given with its sub-factors, each bar is further sub-divided into components in proportion to the magnitude of the sub-factors. Such a diagram is known as sub-divided bar diagram.

Note: When the negative value of a variable is to be presented, a sub-divided bar diagram is appropriate.

Example 2

Draw a sub-divided bar diagram of the following data.

            Country-wise tourists in various cities of Nepal

	Country
	Cities

	
	Kathmandu
	Pokhara
	Palpa
	Illam

	USA
	192
	182
	172
	162

	Canada
	90
	80
	70
	65

	Germany
	55
	54
	50
	45


Solution

[image: image10.bmp][image: image2]Example 3
Represent the following data of expenditure of two families by a suitable diagram.

	Items of expenditure
	Family A

(Income Rs  800)
	Family B

(Income Rs 500)

	Food
	300
	190

	Clothing
	175
	100

	Education
	70
	160

	Miscellaneous
	210
	180

	Saving / Deficit
	+45
	-130


Solution

Since pie chart cannot show the profit and loss, the above data can be presented by a sub-divided bar diagram to compute variables in a better way.

[image: image11.bmp]

Percentage Bar Diagram
A sub-divided bar diagram presented in a percentage basis is known as percentage bar diagram. It is used for comparing the relative changes in the data. In this diagram, total value of each characteristic is considered as 100 and expressed the value of each component as the total. So in this diagram, height of each bar will be the same i.e. 100 and the different segments of the bar representing different heights corresponding to their respective percentage.

Example 4

Draw the percentage bar diagram of data of the number of students in different colleges in different programs.

	Program
	College

	
	A
	B
	C
	D

	BBS
	450
	390
	295
	360

	BA
	285
	195
	190
	200

	B Sc
	160
	150
	140
	130

	Total
	895
	735
	625
	690


Solution         

Percentage of total numbers of Students

	Program
	College

	
	A
	B
	C
	D

	BBS
	50.3%
	53.1%
	47.2%
	52.2%

	BA
	31.8%
	26.5%
	30.4%
	28.9%

	B Sc
	17.9%
	20.4%
	22.4%
	18.8%

	Total
	100%
	100%
	100%
	100%


Percentage bar diagram
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Multiple Bar Diagram

Multiple bar diagram is a one dimensional bar diagram in which two or more sets of interrelated data are represented.  In a multiple bar diagram, adjoining bars are drawn according to the number of factors and their heights, in proportion to the values of the factors in the same order for each period or place. Each bar of a group is shown by different patterns or colours to make them easily distinguishable and this pattern is retained in the entire group. A constant distance is maintained between group of bars drawn for periods or places. Such a diagram is known as multiple bar diagram.

Example 5
Draw the multiple bar diagram for import and export of a company given below.

	Year
	Import (‘000 Rs)
	Export (‘000 Rs)

	1999
	122
	142

	2000
	102
	123

	2001
	92
	116

	2002
	81
	99

	2003
	75
	96

	2004
	74
	73


The following diagram shows the import and export of a company in different years by means of a multiple bar diagram.


[image: image4]
4.5.2
Two dimensional diagram

In one dimensional diagram, only the length or height of bars is taken into account. But in two dimensional diagrams the magnitude of the given observations are represented by the area of the diagram. Thus, in the case of two dimensional bar diagrams the length as well as width of the bars will have to be considered. Two dimensional diagrams are also known as area diagrams or surface diagrams. Some of the commonly used two dimensional diagrams are:

i.
Rectangular bar diagram

ii.
Circular diagram or Pie chart or Pie diagram

iii.
Square diagram

But here we will discuses rectangular diagram and pie chart only.

Rectangular diagram

A rectangular diagram is a two dimensional bar diagram because it is based on the area principle. Since the area of a rectangle is given by the product of its length and breadth, in a rectangular diagram both the dimensions viz height and width of the bars are taken into consideration.

Just like bars rectangles are placed side by side, proper and equal spacing being formed between different rectangles. In fact, rectangular diagrams are a modified form of bar diagrams and give more detailed information than a bar diagram.

Like sub-divided bars, we have also sub-divided rectangular diagram for depicting the total and its bread up into various components. Likewise, percentage rectangular diagram may be used to portray the relative magnitudes of two or more sets of data and their components making up the total. 

Example 6

Draw a rectangular diagram to represent the following data.
	Factory
	Selling price 

per unit (Rs.)
	Quantity

 sold 
	Cost (Rs)
	Total Cost

	
	
	
	Material
	Wages
	Misc
	

	X 
	400
	20
	3200
	2400
	1600
	7200

	Y
	375
	25
	5000
	3000
	2000
	10000


Solution


Factory X,


Total selling price = 400 × 20 = Rs 8000


Total cost = Rs 7200 



Profit = Rs 8000 - Rs 7200 = Rs 800


Factory Y, 


Total selling price = 375 × 25 = Rs 9375 



Total cost price= Rs 10,000



Profit = Rs 9375 - Rs 10000 = – Rs 625 



Loss = Rs 625

Calculation table

	Items
	Factory X

(Price)
	Cumulative value
	Factory Y

(Price)
	Cumulative value

	Material per unit
	 eq \f(3200,20)  = 160
	400
	 eq \f(5000,25)  = 200
	375

	Wages per unit
	 eq \f(2400,20) = 120
	240
	 eq \f(3000,25)  = 120
	175

	Miscellaneous unit
	 eq \f(1600,20) = 80
	120
	 eq \f(2000,25) = 80
	55

	Profit or loss per unit
	 eq \f(800,20)  = 40
	40
	 eq \f(– 625,25)  = – 25
	– 25

	Total
	400
	
	375
	



Now, we draw a rectangular bar diagram with in the ratio of 20 : 25 i.e. 1 : 1.25 ,the heights of the rectangles above the x-axis being 400 and 375 respectively. The profit and loss are shown above and below the x-axis respectively.

Rectangular bar diagram




    Scale :
1cm = 100   in Y-axis (length)

[image: image12.bmp]




1cm = 20   in X-axis (width)

Pie – Diagram or Pie Chart

A pie-chart is a circular diagram which is usually used for depicting the components of a single factor. Pie chart is an angular two dimensional diagram in which area of different sectors of circle can represent items of statistical data. The circle is divided into segments, which are in proportion to the size of the components. They are shown by different patterns of colors to make them attractive. In this diagram we compare the area of different components. The main limitation of a pie chart is that negative data can’t be depicted. 

To calculate the angle of each component, we first equate the total observation equal to 360° i.e. angle at center of the circle. Then the corresponding angle for any given value =  eq \f(360°,Total value) × Given value. For a single pie chart, the radius may be any value which makes the chart attractive. But in case of two pie charts at a time radii of the circle of the pie chart must be in the proportion of square root of the total observations.

Therefore,

r1: r2 =  eq \r(total of first sample) : \r(total of second sample) 
The comparison of the pie diagrams is to be made on the basis of the areas of the circles and to various sectors that are difficult to be ascertained visually with precision. Generally sub-divided or percentage bar diagrams are preferred to pie diagrams for studying the changes in the total and component parts. Moreover, pie diagrams are difficult to construct and compare with bars. If the number of component parts is more than 6, a pie chart is not preferable to construct.

Example 7

Draw a pie–chart for the following data of expenditure.

	         Items
	Expenditure (Rs)

	Food
	300

	Rent
	200

	Clothing
	100

	Education
	75

	Lighting
	65

	Others
	60


Solution

Let Total expenditure Rs 800 = 360°
Then angle for Food =  eq \f(360°,800)  ×   300 = 135° and so on

	         Items
	Expenditure (Rs)
	Angle at center (degree)

	Food
	300
	135

	Rent
	200
	90

	Clothing
	100
	45

	Education
	75
	33.75

	Lighting
	65
	29.25

	Others
	60
	27

	Total
	800
	360
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Example 8

Construct a pie-diagram for the following data of weekly expenditure of two families from Kathmandu.

	Expenditure on
	Family A
	Family B

	Food
	250
	300

	Clothing
	150
	275

	Housing
	100
	125

	Fuel
	50
	75

	Education
	100
	100

	Entertainment
	50
	60

	Miscellaneous
	60
	65

	Total
	760
	1000


Solution

For Family A

Taking Rs 760 = 360°

Rs 1 =  eq \f(360°,760) 
angle at center for food =  eq \f(360°,760) ×250   = 118.42° 

In similar manner, other angles are calculated.

Similarly for family B

Taking Rs 1000 = 360°

Rs 1 =  eq \f(360°,1000) 
Therefore, angle at center for food =  eq \f(360°,1000) ×300   =  108° 

In similar manner, other angles are calculated.

Calculation table for pie-diagram

	Items
	Family A
	Family B

	
	Expenditure
	Angle at Center
	Expenditure
	Angle at Center

	Food
	250
	118.4°
	300
	108°

	Clothing
	150
	71.05°
	275
	99°

	Housing
	100
	47.37°
	125
	45°

	Fuel
	50
	23.68°
	75
	27°

	Education
	100
	47.37°
	100
	36°

	Entertainment
	50
	23.68°
	60
	21.6°

	Miscellaneous
	60
	28.42°
	65
	23.4°

	Total
	760
	360°
	1000
	360°

	Square root 

of Total
	 eq \r(760 ) = 27.568
	 eq \r(1000 )= 31.623

	Radii
	1
	1.147


Pie-chart showing expenditure of two families from Kathmandu

[image: image14.bmp]
    


4.6
CHOICE OF A DIAGRAM

There are many methods to depict statistical data diagrammatically. No single diagram is suitable for all purposes. The choice of a particular diagram, out of many to suit a given set of data is not any easy task, but requires skills, experience and intelligence. Primarily, the choice depends upon the (i) Nature of the data and (ii) Purpose of presentation, to whom it is meant. The nature of data will help in taking a decision as to one-dimensional or two-dimensional or three-dimensional diagram. Then it is important to know the level of knowledge of the audience for whom the diagram is depicted.

4.7
GRAPHIC PRESENTATION OF DATA

Like diagrammatic presentation of numerical data, another method of presenting data is the graphic presentation so that the information regarding the presented data can be easily understandable. Even the data show complex relations among variable, graphs also make them clear at a glance. Graphs facilitate to interpret and analyse the data. They are much more helpful in depiction median, mode, skewness, kurtosis, correlation, regression, time series analysis, etc.

Graphs should be neat, clear, simple and self-explanatory. They should also have self-explained title. If necessary, footnotes, source notes and indices are also to be kept in an appropriate place in the graph. Arrangements of scales are also the important parts while constructing graphs.

Generally graphs can be divided into two categories, which are as follows:
a. 
Graph of time series 

b. 
Graph of frequency distribution

4.7.1
Graph of Time Series 
Data that is collected over a period of time is called time series data. A series of seconds, minutes, hours, days, weeks, months, quarters or perhaps number of years may represent time. Often, we draw graphs of time series data as line graphs that can be used to make predictions and draw conclusions. 

Example 9

Draw a time series graph of the daily amount of rainfall (in millimeters) based on the following recorded data.

	Day
	1
	2
	3
	4
	5
	6
	7
	8

	Amount of rainfall (in mm) 
	45
	20
	40
	38
	42
	15
	10
	22


Solution

The time series graph is obtained by plotting the amount of rainfall in mm against time in day, as shown below.

Graph of rainfall

[image: image15.bmp]


False base line
When the fluctuations are quite minute, compared to the size of variable, there is no need of showing the entire vertical scale from zero. The scale just sufficient for the purpose need be shown, and for this purpose a false base line may be used. The portion of the scale that lies as between zero and the smallest value of the variable is omitted. Thus, minor fluctuations are magnified and the gap between the origin and the lowest value is minimized. In order to bring the gap to the notice of the readers, draw a zigzag line as done in the following example.

Example 10 

Represent the following data by means of graphs.

	Months
	Index Number

	January
	100

	February
	106

	March
	120

	April
	134

	May
	137

	June
	139

	July
	145

	August
	142

	September
	146


[image: image16.bmp]



Range or variation graph

Under this, the deviation i.e. difference between the two extreme values are shown. We plot the maximum and minimum values of the variable and join them by straight lines to get range lines. This is particularly useful for highlighting the difference in, say for example, in price of commodity on different periods of time, temperature on different days, etc. 
Example 11 

The following are the maximum and minimum temperatures of the Kathmandu valley during a week of the month of June.

	Days
	Maximum
	Minimum

	Sunday
	27
	19

	Monday
	29
	22

	Tuesday
	32
	26

	Wednesday
	30
	25

	Thursday
	34
	27

	Friday
	31
	24

	Saturday
	36
	28
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4.7.2
Graph of Frequency Distribution

Graphical representation can be advantageously employed to bring out clearly the statistical nature of frequency distribution which may be discrete or continuous.

The most common graphical representation of the data of frequency distribution or frequency graphs is :

i. 
Histogram               
ii. 
Frequency Polygon

iii. 
Frequency Curve   
iv. 
Ogive 

Histogram

A common graphical presentation of quantitative data is a histogram. It is used to describe numerical data that have been grouped into frequency, relative frequency or percentage distributions. A histogram is constructed by placing the variable of interest on the horizontal axis and the frequency, relative frequency or percentage frequency on the vertical axis. The frequency, relative frequency or percentage frequency of each class is shown by drawing a rectangle whose base is the class interval on the horizontal axis (X) and whose height is the corresponding frequency relative frequency or percent frequency.

For unequal class intervals the heights will be proportional to the frequency density. It is ratio of frequency to corresponding class size.

[image: image5.wmf]\

Frequency density =   eq \f(Class frequency,Length of class width)  
Example 12
 Draw a histogram from the following data:

	Class
	0-5
	5-10
	10-15
	15-20
	20-25
	25-30
	30-35

	Frequency
	8
	16
	30
	35
	40
	24
	4


[image: image18.bmp]

Example 13
Draw a histogram from the following data.

	Wage (Rs)
	10-15
	15-20
	20-25
	25-30
	30-40
	40-60

	Frequency
	8
	18
	25
	15
	12
	12


Solution

 It is a case of unequal class size. Therefore, we first calculate frequency density of each class as,

Frequency density of a class =  eq \f(Class frequency,Length of class width) 
	Wage
	Frequency
	Frequency density 
(Adjusted frequency)

	10 - 15
	8
	8

	15 - 20
	18
	18

	20 - 25
	25
	25

	25 - 30
	15
	15

	30 - 40
	12
	12/2 = 6

	40 - 60
	12
	12/4 = 3


[image: image19.bmp]
Frequency Polygon
It is another method of graphic representation of frequency distribution. When the distribution is discrete, plotting the points with values of the variable on the X-coordinate and the corresponding frequencies on the y-coordinate and joining the points by straight line we obtain the frequency polygon. 

If the frequency distribution is continuous then joining the mid points of the top of the adjacent bars of a histogram in order draws frequency polygon. Since polygon is a closed geometrical figure, so line of polygon from first and last bars are extended up to x-axis. Frequency polygon can be drawn with the help of histogram and with out histogram. 

The main purpose of frequency polygon is to find the mode to depict the nature of the distribution.

Example 14 

Draw the histogram and frequency polygon of a following data.

	Marks
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80

	Frequency
	9
	18
	27
	36
	32
	29
	17
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Histogram and frequency polygon
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Frequency Curve

A frequency curve is a graphic representation of frequencies corresponding to the vertices of the frequency polygon by a smooth curve. The frequency polygon is smoothed in such a way that the area enclosed by frequency curve is the same as in frequency polygon and histogram. 

Example 15

 Draw a histogram and frequency curve of the following data. 

	Marks
	0-20
	20-40
	40-60
	60-80
	80-100
	100-120

	Frequency
	50
	100
	150
	90
	60
	50


Also locate the value of the mode of data.

[image: image21.bmp]
 By inspection of histogram the mode of the distribution = 48
Cumulative Frequency Curve (Ogive)

It is a graph plotted from the variate values and their corresponding cumulative frequency of a frequency distribution. Variate values are plotted in X-axis and cumulated frequency in Y- axis. Its shape is just as elongated S. An ogive curve is prepared either for more than type or less than type distribution. It is used to calculate the median and partition values.

Less than ogive

 To prepare less than type ogive, first of all less than cumulative frequencies are prepared by serially adding the frequencies from top to bottom.  Then, taking the upper limits of each class interval along X-axis and the respective cumulative frequencies along Y-axis we plot the points on the graph paper. Then the points so obtained are joined freely. Less than ogive is an increasing curve sloping upward from left to right and has the shape of an elongated S.

More than ogive

To prepare more than type ogive, first of all more than cumulative frequencies are prepared by serially adding the frequencies from bottom to top.  Then, taking the lower limits of each class interval along X-axis and the respective cumulative frequencies along Y-axis we plot the points on the graph paper. Then the points so obtained are joined freely. More than ogive is a decreasing curve sloping downwards from left to right and has the shape of an elongated S.

Example 16

 Draw Ogive from the following data and hence locate the value of median.

	Wage (Rs)
	0 - 20
	20 - 40
	40 - 60
	60 - 80
	80 - 100

	Frequency
	10
	30
	60
	40
	10


Solution

 First of all prepare more than and less than cumulative frequency as,

	Less than method
	More than method

	Wage (Rs)
	Frequency
	Wage
	Frequency

	Less than 20
	10
	More than 0
	150

	Less than 40
	40
	More than 20
	140

	Less than 60
	100
	More than 40
	110

	Less than 80
	140
	More than 60
	50

	Less than 100
	150
	More than 80
	10





From the graph, the median of the distribution is estimated as Rs 52.

Example 17

Following data gives the frequency distribution of marks secured by 100 students. 

	Marks
	0 - 10
	10 - 20
	20 - 30
	30 - 40
	40 - 50
	50 - 60
	60 - 70
	70 - 80

	Students
	4
	10
	16
	22
	20
	18
	8
	2


Draw the "less than" Ogive to estimate the number of students getting marks 45 or less. 

Solution

 Less than cumulative frequency table

	Marks 
	Number of students 

	less than 10
	4 

	less than 20
	14 

	less than 30
	30 

	less than 40
	52 

	less than 50
	72 

	less than 60
	90

	less than 70
	98

	less than 80
	100



From the graph of Ogives we can find that the number of students who secure marks less than or equal to 45 is 62.




EXERCISE- 4

THEORETICAL QUESTIONS 

1. What are graphs and diagrams? What are the importance and limitation of diagrammatic and graphic presentation of statistical data?

2. Distinguish between:


a. 
Histogram and Bar diagram


b.
Pie chart and sub-divided bar diagram


c.
Less than and more than Ogives

3. Explain the different types of graphs used for presentation of frequency distribution.

4. What do you mean by false baseline? Explain its utility in graphic representation of statistical data.
PRACTICAL PROBLEMS 
5. Draw the simple bar diagram of the following data.
	Faculty
	Arts
	Commerce
	Science
	Law

	No. of students
	52
	48
	44
	26


6. The following are the number of automobile accidents that occurred at 60 major intersections in a certain city during the first of July weekend.

	0
	2
	5
	0
	1
	4
	1
	0
	2
	1
	2
	3

	5
	0
	1
	3
	0
	0
	2
	1
	3
	1
	1
	3

	1
	4
	0
	2
	4
	1
	2
	4
	0
	4
	6
	0

	3
	5
	0
	1
	3
	6
	4
	2
	0
	2
	5
	0

	0
	2
	3
	0
	4
	2
	5
	1
	1
	2
	0
	4


Group these data into frequency distribution showing how often each of the values occurs and draw a bar diagram.

7. The following data presents the number of different categories of hotel in Kathmandu. Represent the data by a simple bar diagram.

	Categories
	Number of hotels

	Five star
	5

	Four star
	8

	Three star
	11

	Two star
	26

	Others
	349

	Total
	399


8. Draw sub-divided and percentage bar diagram of the following data of expenditure of two families on different items.

	Items of expenditure
	Family A
	Family B

	Food
	240
	230

	Clothing
	125
	160

	Education
	165
	150

	Miscellaneous
	180
	170

	Saving and loss
	90
	– 110

	Total income
	800
	600


9.
Following data show the percentage of total population in rural and urban area of Nepal. Represent it by a suitable diagram.

	
	Percentage of total Population in

	
	Rural
	Urban

	Infant and young children
	13.7
	12.9

	Boys and girls
	25.1
	23.2

	Young men and women
	32.3
	36.5

	Middle-aged men and women
	20.4
	20.1

	Elderly persons
	8.5
	7.3


10.
Following data gives the number of students admitted and passed in the final exam of the past 4 years. Represent it by multiple bar diagram.

	Programs
	Number of students

	
	Admitted
	Passed

	Arts
	45
	32

	Commerce
	48
	36

	Science
	49
	40

	Law
	26
	16


11.
Display the following data of profit and expenses in different years by the suitable bar diagram.

	Year
	Profit (million Rs.)
	Expense (million Rs.)

	1996
	30
	28

	1997
	32
	27

	1998
	28
	21

	1999
	27
	26

	2000
	31
	28


12.
Following data represent the Nepal’s imports (%) from various countries (%) in 2001. Represent it by pie chart.

	Countries
	USA
	India
	China
	UK
	Germany
	Japan
	USSR
	HK
	Others

	Imports
	10.6
	18.2
	17.1
	9.2
	11
	7.8
	6.3
	12.5
	7.3


13.
The following are measurements of the breaking strength of sample of 60 linen threads: 

	32.5
	15.2
	35.4
	21.3
	28.4
	26.9
	34.6
	29.3
	24.5
	31

	21.5
	28.3
	27.7
	25
	32.7
	29.5
	30.2
	23.9
	23
	26.4

	27.3
	33.7
	29.4
	21.9
	29.3
	17.3
	29
	36.8
	29.2
	23.5

	20.6
	29.5
	21.5
	37.5
	33.6
	29.6
	21.8
	25.7
	34.8
	18.6

	25.4
	34.1
	27.5
	29.6
	22.2
	22.7
	31.3
	33.2
	37
	28.3

	36.9
	24.6
	28.9
	24.8
	28.1
	25.4
	34.5
	23.6
	38.4
	24


Construct the frequency distribution having the classes 15-20, 20-25…. 35-40 and construct a histogram, frequency polygon and curve.

14.
The following data relate to the expenditure of two families per month. 

	Items of expenditure
	Family A
	Family B

	Food
	300
	200

	Rent
	200
	100

	Clothing
	150
	100

	Education
	200
	50

	Lighting
	50
	25

	Others
	100
	25



Represent the above data by an angular diagram.

15.
Draw the histogram for the following data.

	Class
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80

	Frequency
	10
	15
	32
	42
	26
	12
	9


16. 
Draw a histogram and a frequency polygon for the following data. Also locate the value of mode.

	Marks in statistics
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80

	Number of students
	18
	23
	37
	47
	26
	16
	5


17. 
Draw histogram and a frequency curve for the following data.

	Class intervals
	0-5
	5-10
	10-15
	15-25
	25-30
	30-40

	Frequency
	8
	10
	30
	40
	24
	12


18.
Draw the histogram and frequency polygon  for the following data. 

	Mid values
	20
	30
	40
	50
	60
	70

	No. of workers
	4
	12
	15
	18
	30
	16


19. 
Draw histogram, frequency polygon and frequency curve of the following data.

	Daily wage (Rs.)
	10-15
	15-20
	20 -25
	25-30
	30- 40
	40-60

	Number of workers
	8
	18
	25
	15
	12
	12


20.
Draw less than and more than Ogives from the following data given below.

	Marks
	Number of students

	10 - 20
	50

	20  - 30
	100

	30  -  40
	150

	40  -  50
	90

	50  -  60
	60

	60  -  70
	50

	70  -  80
	25

	80  -  90
	13

	90  - 100
	5


Also, locate and estimate the value of median.

21.
Draw cumulative frequency curve from the following given data. 
	Class interval
	frequency

	0 - 50
	12

	50 - 100
	22

	100 - 150
	25

	150 - 200
	40

	200 - 250 
	20

	250 - 300
	9


22.
Draw less than cumulative frequency curve and locate the median. 

	Class interval
	0-8
	8-16
	16-24
	24-32
	32-40
	40-48

	Frequency
	8
	7
	16
	24
	15
	7


23.
Draw more than cumulative frequency curve and locate the median. 

	Mid wages (In Rs)
	No. of Labourers 

	25
	3

	35
	5

	45
	20

	55
	10

	65
	5


24.
Draw the less than Ogive and more than Ogive to the following data. 

	Marks group
	0-10
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70

	No. of students 
	4
	8
	11
	15
	12
	6
	3
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