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SYLLABUS
Objectives:

The purpose of this course is to familiarize students with basics of Statistics. This will be essential for
prospective researchers and professionals to know these basics.

Expected Learning Outcomes:

1. Enable learners to know descriptive statistical concepts

2. Enable study of probability concept required for Computer learners

Unit No. Description No. of
Lectures

I Data Presentation
Data Types: Attribute, Variable, Discrete and Continuous Variable.
Data Presentation: Frequency Distribution, Histogram, Ogive, Curves, Stem
and Leaf Display.
Data Aggregation
Measures of Central Tendency: Mean, Median, Mode for Raw Data,
Discrete, Grouped Frequency Distribution.
Measures Dispersion: Variance, Standard Deviation, Coefficient of Variation
for Raw Data, Discrete and Grouped Frequency Distribution, Quartiles,
Quantiles, Real-life Examples.

15L

II Moments: Raw Moments, Central Moments, Relation between Raw and
Central Moments.
Measures of Skewness and Kurtosis: Based on Moments, Quartiles, Relation
between Mean, Median and Mode for Symmetric, Asymmetric Frequency
Curve.
Correlation and Regression: Bivariate Data, Scatter Plot, Correlation, Nonsense
Correlation, Karl Pearson’s Coefficients of Correlation, Independence.
Linear Regression: Fitting of Linear Regression using Least Square
Regression, Coefficient of Determination, Properties of Regression
Coefficients (Only Statement).

15L

III Probability: Random Experiment, Sample Space, Events Types and
Operations of Events.
Probability Definition: Classical, Axiomatic, Elementary Theorems of
Probability (Without Proof)
– 0  P(A)  1
– P(A  B) = P(A) + P(B) – P(A  B)
– P (A′) = 1 – P(A)
– P(A)  P(B) if A  B
Conditional Probability, Bayes Theorem, Independence, Examples on
Probability.

15L



PAPER PATTERN
Maximum Marks : 75 Time : 2½ Hours

All questions are compulsory:
Q. 1 Covering all the Units (I, II and III)

Attempt All (Each of 5 Marks)
(a) Multiple Choice Questions 5 marks
(b) Fill in the Blanks . 5 marks
(c) Short Notes 5 marks

15 Marks

Q. 2 From Unit I (With 100% option)
Attempt any three of following
(a) …….. 5 marks
(b) …….. 5 marks
(c) …….. 5 marks
(d) …….. 5 marks
(e) …….. 5 marks
(f) …….. 5 marks

15 Marks

Q. 3 From Unit II (With 100% option)
Attempt any three of following
(a) …….. 5 marks
(b) …….. 5 marks
(c) …….. 5 marks
(d) …….. 5 marks
(e) …….. 5 marks
(f) …….. 5 marks

15 Marks

Q. 4 From Unit III (With 100% option)
Attempt any three of following
(a) …….. 5 marks
(b) …….. 5 marks
(c) …….. 5 marks
(d) …….. 5 marks
(e) …….. 5 marks
(f) …….. 5 marks

15 Marks

Q. 5 Covering all the Units (I, II and III with 75% option)
Attempt any three of following
(a) …….. 5 marks
(b) …….. 5 marks
(c) …….. 5 marks
(d) …….. 5 marks
(e) …….. 5 marks
(f) …….. 5 marks

15 Marks
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CHAPTER 1
UNIT I

Structure:
1.1 Data Types

1.1.1 Variable
1.1.2 Attribute
1.1.3 Difference between an Attribute and a Variable
1.1.4 Discrete and Continuous Variable

1.2 Data Presentation
1.2.1 Frequency Distribution
1.2.2 Open-end Classes
1.2.3 Graphical Presentation of Data
1.2.4 Frequency Distribution Graphs
1.2.5 Histogram
1.2.6 Frequency Curve
1.2.7 Cumulative Frequency Curve (or Ogive)
1.2.8 Stem and Leaf Displays

1.1 DATA TYPES

1.1.1 Variable
A quantity which can assume a range of numerical values is called a variable and each value

within the range is called variable or observation. According to George and Simpson, “Every
frequency distribution involves the classification of a trait or quality that exhibits differences in
magnitude, e.g., prices, wages, number of employees, age, number of units produced or consumed…
the trait or quality which varies in amount or magnitude in frequency distribution is called a variable.”
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1.1.2 Attribute
An attribute refers to the quality of a characteristic. The theory of attributes deals with qualitative

types of characteristics that are calculated by using quantitative measurements. Therefore, the attribute
needs slightly different kinds of statistical treatments, which the variables do not get. Attribute refers
to the items under study, like the habit of smoking, or drinking. So, smoking and drinking both refers
to the example of attribute.

1.1.3 Difference between an Attribute and a Variable
Any characteristic possessed by an object (or individual) may be measurable or non-measurable.

Measurable characteristics are quantitative in nature and can be expressed numerically in terms of
some units. A measurable characteristic is known as a variable, e.g., height, weight, wage, etc.

Non-measurable characteristics are those which are qualitative in nature. They cannot be
measured but can only be classified under different categories and are termed as attribute, e.g.,
mother tongue, complexion, honesty, beauty, religion, etc.

1.1.4 Discrete and Continuous Variable
Variables can be: (i) Discrete and (ii) Continuous.

(i) Discrete: A Discrete random variable is one which can assume only certain values within an
interval. Normally, discrete variables remain different from each other by a definite quantity.
There are gaps in between the variable values.

(ii) Continuous: A continuous variable is defined as a variable that can assume a large number
of values between any two points. A continuous variable (or continuous random variable)
has infinitely many values and those values can be associated with points on a continuous
scale in such a way that there are no gaps or interruptions. Random variables that represent
heights, weights, times and temperature are usually continuous.

In general, the value of a continuous random variable is found by measuring whereas the value of
discrete random variable is determined by counting.

Some examples will clarify the difference between discrete and continuous variables.

 Suppose the fire department mandates that all firefighters must weigh between 150 and 250
pounds. The weight of a firefighter would be an example of a continuous variable; since a
firefighter’s weight could take on any value between 150 and 250 pounds.

 Suppose we flip a coin and count the number of heads. The number of heads could be any
integer value between 0 and plus infinity. However, it could not be any number between
0 and plus infinity. We could not, for example, get 2.5 heads. Therefore, the number of
heads must be a discrete variable.
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1.2 DATA PRESENTATION

1.2.1 Frequency Distribution
The number of times a value occurs in a series is called the frequency of that value and the

arrangement obtained by mentioning the frequency against each value in the series is called frequency
distribution, e.g., in the series 3, 3, 4, 4, 4, 1, 5, 7, 7, 7, 7.

The frequency of 3 is 2, frequency of 4 is 3, etc. and the arrangement is called as frequency
distribution.

Value 3 4 1 5 7

Frequency 2 3 1 1 4

There are two types of frequency distributions: (i) Discrete frequency distribution and (ii) Grouped
frequency distribution.

Discrete Frequency Distribution
The formation of discrete frequency distribution is quite simple. The number of times a particular

value is repeated is noted down and mentioned against that value instead of writing that value
repeatedly, e.g., in the distribution 3, 6, 6, 8, 8, 8, 1, 1, 1, we can write:

Value Frequency

3 1

4 1

6 2

8 3

1 3

Grouped Frequency Distribution
In this type of distribution, the various items of a series are classified into groups or classes and

the number of items lying in each group or class is put against that group or class. The lowest and the
highest values that can be included in the class or group are called class limits, the lowest value being
the lower limit and the highest value being the upper limit. The actual lower limit of a class is a value
such that no lower value can fall into that class. The actual higher limit of a class is a value such that
no higher value can fall into that class.

The width of the class is known as the class interval. The number of items falling within the
range of the class interval is called the frequency of that class.

The systematic presentation of the classes with their respective frequencies is called a frequency
table or a frequency distribution. The number of items falling within a class is known as class
frequency whereas the total number of items in all the classes is called the total frequency of the
distribution.



4 DESCRIPTIVE STATISTICS AND INTRODUCTION TO PROBABILITY

1.2.2 Open-end Classes
All open-end class (or unterminated class) is a class in which either the lower limit or the upper

limit is missing. In general, the term open is applied to any class of less than or more than type
classification.

If a set of data contain a few values which are much greater than or much smaller than the rest,
open-end classes are quite useful in reducing the number of classes required to accommodate the data.
However, in practice, they are generally avoided because open-end classes make it difficult to
calculate certain statistical measures like arithmetic mean.

Formation of Classes
Classes can be formed in two ways: (i) Exclusive Type and (ii) Inclusive Type.

(i) Exclusive Type
When the class intervals are so fixed that the upper limit of one class is the lower limit of the next

class, it is known as exclusive method of classification.

The following classification illustrates this method.

Marks (Percentage) No. of Students

0-10 15

10-20 17

20-30 22

30-40 30

40-50 39

50-60 45

In this method, highest value of the variable in the class is not included in that class. To be more
elaborate, the classes in the above example can be expressed as:

Marks (Percentage) No. of Students

0 and more but less than 10 15

10 and more but less than 20 17

20 and more but less than 30 22

30 and more but less than 40 30

40 and more but less than 50 39

50 and more but less than 160 45

The student getting 10% marks is not included in the class 0-10 but he is included in the class 10-20.
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(ii) Inclusive Type
In this method, the student getting say 39% marks will be included in the class 30-39 itself.

Marks (Percentage) No. of Students

0-9 5

10-19 8

20-29 7

30-39 13

40-49 25

Note: As far as possible, the inclusive method should not be used. In case, the data is given in the
Inclusive method, it can be converted to the Exclusive method by the following steps:

1. Find the difference between the upper limit of any class and the lower limit of the next class.
2. Divide the differences found in (1) by (2).
3. Subtract the fraction obtained in (2) from the lower limit of the class and add the same

fraction to the upper limit of all the classes, e.g., in the above example, the difference
between the upper limit of first class and lower limit of the second class is 10 – 9 = 1. Half
of the difference = 1/2 = 0.5. The above data in the modified way (i.e., Exclusive method)
can be written as:

Marks (Percentage) No. of Students

0.5-9.5 5

9.5-19.5 8

19.5-29.5 7

29.5-39.5 13

39.5-49.5 25

Note: In the grouped frequency distribution, it is presumed that frequencies are evenly distributed over
class intervals and mid-value of each class is a representative of that class. The ‘frequencies or
observations are evenly distributed’ implies that if in the class 10-20 there are 10 values, then first
5 values are included in the class 10-15 and next 5 in the class 15-20.

Class Limits and Class Boundaries
Every class in a frequency distribution has ‘expressed’ class limits and real class limits, also

called class boundaries. In case of Exclusive Type classification, there is no difference between the
class limits and class boundaries. In the case of Inclusive Type classification, class boundaries are
obtained by increasing the upper class limit and decreasing the lower class limit by one half of the
difference between the upper limit of one class and the lower limit of the next class.

Class boundaries are calculated from the class limits by the following rule:

Lower class boundary = Lower class limit – 1
2

d,
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Upper class boundary = Upper class limit + 1
2

d,

where d = Common difference between upper class limit of any class interval and lower class

limit of the next class interval. 1
2

d is called the correction factor, e.g.,

In Exclusive Type of classification, d is always zero.

Example: For class interval 1-10, 11-20, …., class boundaries are 0.5, 10.5, 20.5, etc.

Here, d = 1

where class limits are 1, 10, 20, etc.

Tally Bars (or Tally Marks)
The number of times a variable is repeated in a distribution is called the frequency of that

variable. The number of values contained in a class is called the frequency of that class. In order to
facilitate counting and determining the frequency, we take the help of tally bars (also called tally
marks). The symbol “|” represents a tally bar (or tally mark). We take each item from the data, one at
a time and put the tally bar against the class to which it belongs. For the sake of convenience,
we record tally bars in the boundaries of 5, the fifth one crossing diagonally the other four. For
example, | | | | | | | = 8. This method of marking and counting is known as ‘Fair and Cross’ Method.

1.2.3 Graphical Presentation of Data
Graphical presentation of data is a technique of presenting the data visually in the form of graph.

This method provides the quickest understanding of the actual situation to be explained by data in
comparison to tabular or textual presentations. It eliminates the dullness of the numerical data.
It presents the data in a more impressive manner. Comparison of data is much easier if it is presented
in the form of diagrams and graphs. Diagrams and graphs may be less accurate but are much more
effective than tables in presenting the data.

Importance of Graphical Presentation of Data
The technique of graph offers numerous advantages to the users. Some of the major advantages

are listed as under:

1. The graph presents the data in such a fashion, that it is easier for the user to understand.
2. It gives attractive presentation to statistical data as compared to tables. By looking at the

graph, it is easier to notice the main features of data at a glance in trends and fluctuations.
3. It is time-saving device.
4. It facilitates comparison of data relating to two different periods of time or to two different

regions.
5. It does not require knowledge of mathematics on the part of the user to understand the

message of graph.
6. It is helpful to locate the median, mode and mean values of the data.
7. It is helpful in forecasting, interpolation and extrapolation of data.
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Limitations of Graphical Presentation of Data
Although the technique of graph is a useful one, but it is not free from limitations. Some of its

major limitations are as follows:

1. It lacks complete accuracy about facts.
2. It depicts only few characteristics of data.
3. The graph cannot be used in support of some statement.
4. The graph is not the substitute to the tabulation in all the circumstances and for all purposes.

1.2.4 Frequency Distribution Graphs
Frequency distribution graphs are those graphs which present the frequency distribution of data

on graph papers. These graphs are prepared to present those data which are not related to any time
period. The data presented in these graphs are in the form of frequency distribution, either grouped or
ungrouped. Frequency distribution graphs have better eye appeal than the frequency table. It quickly calls
attention to high and low spots in the distribution and offers a vivid picture of characteristics of
a given frequency distribution. Frequency distribution can be represented on the graph —

(i) in absolute numbers or in percentage form
(ii) in a cumulative form.
In absolute or percentage form, we can use histogram, and a frequency polygon and for

cumulative distribution, we can use ogive.

1.2.5 Histogram
Histogram is a graphical representation of a frequency distribution of a continuous series.

It represents the class frequencies in a frequency distribution by vertical rectangles meeting each other
from left to right. For each class interval, a rectangle is considered with the base equal to the width of
the class interval and height proportional to the frequency density of that class, so that the area of the
rectangle above each class is proportional (or equal) to the frequency of that class. The total area
covered under a histogram is proportional to (or equal) the total frequency. In histograms, the key
factor is the area of the rectangles erected on each class interval and not the height of the rectangle.

Practical Steps Involved in Drawing Histogram in Case of Equal Class Intervals

Step 1  Take a variable on X-axis and frequency on Y-axis.
Step 2 Draw adjacent vertical rectangle for each class interval. The series of such adjacent vertical

rectangles so formed gives the histogram of frequency distribution and its area represents
the total frequency of distribution as spread throughout various classes.

Example 1: From the following data, draw Histogram.

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

No. of Students 10 20 30 50 40 30
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Solution:

Practical Steps Involved in Drawing Histogram in Case of Unequal Class Intervals

Step 1  Take a variable on X-axis and frequency on Y-axis.
Step 2 Draw adjusted frequencies for unequal class intervals on the assumptions that all

frequencies are equally distributed throughout the class as follows:
Adjusted Frequency of any class

= Width of the Lowest Class Interval
Width of given Unequal Class Interval

× Frequency of Unequal Class Interval

Step 3  Draw adjacent vertical rectangle for each class interval. The series of such adjacent vertical
rectangles so formed gives the histogram of frequency distribution and its area represents
the total frequency of distribution as spread throughout various classes.

Reason for Adjustment of Frequencies
If histogram is constructed before adjusting frequencies of unequal class intervals, the area of

rectangles would not be proportionate to the frequency and it will give undue weightage to those
having larger class intervals.

Example 2: Draw a histogram for the following distribution relating to the marks secured by the
students of a class in Accountancy:

Marks 0-5 5-10 10-15 15-20 20-25 25-30 30-40 40-50

No. of Students 5 15 25 50 40 30 20 16

Solution:

Step 1  Calculation of adjusted frequencies of unequal class intervals.
Take 5 (the smallest width) as the normal width, the frequencies of two classes, i.e., 30-40
and 40-60 will be adjusted as follows:
Adjusted Frequency of any Class

= Width of the Lowest Class Interval
Width of given Unequal Class Interval

× Frequency of Unequal Class Interval

For Class 30-40, the adjusted or frequency density will be = 5/10 × 20 = 10.
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For Class 40-60, the adjusted or frequency density will be = 5/20 × 16 = 4.
Step 2  Take marks on X-axis and frequency on Y-axis.
Step 3  Draw Histogram showing the Marks of Students in Accountancy.

1.2.6 Frequency Curve
A frequency curve is constructed to smoothen the frequency polygon. It is a freehand smooth curve

drawn through the points of frequency polygon. The area enclosed by the frequency curve will be the
same as that of the frequency polygon but the diagram will be more symmetrical. It would, thus, better
represent the characteristics of the frequency than a polygon with its sharp edges. Frequency curve
represents the generalizations of frequency polygon. This means that if the data given is a small sample
out of a very large groups, then frequency curve gives the general tendency as exhibited by the big group.

Shape of the Frequency Curve
Frequency distribution when diagrammatically represented would broadly take four shapes.

1. Normal or Symmetrical Distribution: The diagram of asymmetrical distribution is bell
shaped. It has one broad smooth hump at the middle and tails gradually straightening out at
both the ends. Most frequency curves in statistics are more or less normal curves, e.g.,
distribution of human heights, marks secured at an examination, etc.

2. Moderately Asymmetrical Distribution: A curve which is not symmetrical is said to be
skewed. In this case, measures tend to pile-up at one of the other range of the measure. If the
distribution is piled up on the left, the curve is said to be positively skewed and if it is piled
up to the right, it is said to be negatively skewed. In the case of moderately asymmetrical
curve, the pilling up is not far removed from the centre, either way. The curves showing
distributions of income take this shape.

3. J-shaped Distribution: In this case, the class frequencies pile up to maximum at one end.
4. U-shaped or V-shaped Distribution: Diagram in this form takes shape when largest

frequencies are found at either end of range with the smallest frequencies at the centre. Such
forms of distribution also are rare.
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1.2.7 Cumulative Frequency Curve (or Ogive)
It is a graphical representation of cumulative frequency distribution. An ogive is obtained by

plotting the cumulative frequency on Y-axis against the class boundaries on X-axis.

Types of Ogive Curve
There are two types of cumulative frequency distribution graphs (ogives):

1. Less than Ogive: It is constructed on the basis of cumulative frequencies which are in
ascending order. In less than ogive, cumulative frequencies are plotted against upper limits
of respective class. It is an increasing curve which has an upward slope from left to right.

2. More than Ogive: It is constructed on the basis of cumulative frequencies which are in
descending order. In more than ogive, cumulative frequencies are plotted against lower limits of
respective class. It is a decreasing curve which has downward slope from left to right.

Use of Ogive
1. It helps to determine graphically the number of proportion, observation above or below the

given value of variable.
2. It also helps to compute partition values such as median and quartiles graphically.
3. It facilitates the comparison of two frequency distributions.

Practical Steps Involved in Construction of a Less than and More than Ogive

Step 1  Calculate the less than and more than values.
Step 2  Take the variable on the X-axis and the frequency on the Y-axis.
Step 3  To draw less than ogive, plot less than cumulative frequencies against the upper limits of

respective class and join the points so plotted by a smooth freehand curve.
Step 4  To draw more than ogive, plot more than cumulative frequency against the lower limits of

class intervals and join the points by smooth freehand curve.
Example 1: Draw Ogives from the following data.

Marks 0-10 10-20 20-30 30-4 40-50 50-60

No. of Students 10 20 30 50 40 30

Solution:

Marks less than
No. of Students

(f)
Marks more than

No. of Students
(f)

10 10 0 180

20 30 10 170

30 60 20 150

40 110 30 120

50 150 40 70

60 180 50 30

60 0
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Less than Curve

More than Curve

Example 2: On the basis of the following frequency distribution, draw ‘less than’ and ‘more
than’ cumulative frequency curves:

Marks No. of Students (Frequency)

0-10 2

10-20 3

20-30 5

30-40 8

40-50 4

50-60 3

60-7 5

Solution:

(i) ‘Less than’ Ogive:
Marks No. of Students (Frequency)

10 2

20 5

30 10

40 18

50 22

60 25

70 30
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(ii) ‘More than’ Ogive:
Marks No. of Students (Frequency)

0 30

10 28

20 25

30 20

40 12

50 8

60 5
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1.2.8 Stem and Leaf Displays
One of the useful techniques of exploratory data analysis is stem and leaf displays (or diagrams)

technique. It is graphical display of the numerical values in an effective and condensed form. The
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advantage of this technique over a frequency distribution is that each observation remains its density.
This technique provides the rank order of numerical values from lowest to highest in the data set
reveals at a glance view of the centre, spread, shape and outliers (extremes) of a distribution. In other
words, we may identify gaps where no value exist, area where values are cluster or outliers that differ
from given values in the data set.

The stem and leaf displays separate values in the data set into leading digits (or stem) and trailing
digits (or leaves).

In a stem and leaf plot, each data value is split into a “stem” and a “leaf”. The “leaf” is usually
the last digit of the number and the other digits to the left of the leaf form the “stem”. The number 123
would be split as:

stem 12

leaf 3

Practical Steps Required for Stem and Leaf Display

1. Arrange numerical values in the order and then put the first digits of each numerical value
to the left of a vertical line. Put the last digit (the unit position 1.0) for each value to the
right of the vertical line. Ignore the digit to the right of the decimal point.

2. Put the last digit of each value on the horizontal row corresponding to its first digit(s). Each
line or row in this display is referred to as stem and each leaf is the last of the displayed
digits of a number. It is standard, but not mandatory, to put the leaves in increasing order at
each stem value.

3. Provide a key to stem and leaf coding so that actual numerical value can be recreated, if
necessary.

Note: If all the numerical values are three-digit integers, then to form a stem-and-leaf diagram, two
approaches are followed:
(i) Use the hundreds column as the stems and the tens column as the leaves and ignore the

units column.
(ii) Use the hundreds column as the stems and the tens column as the leaves after rounding

off the units column.
Example 1: A teacher asked 10 of her students how many books they had read in the last

12 months. Their answers were as follows:

12 23 19 6 10 7 15 25 21 12

Prepare a stem and leaf plot for these data.

Solution:

Tip: The number 6 can be written as 06, which means that it has a stem of 0 and a leaf of 6.

The stem and leaf plot should look like this:

Stem Leaf

0 67
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1 29052

2 351

Stem 0 represents the class interval 0 to 9;

Stem l represents the class interval 10 to 19; and

Stem 2 represents the class interval 20 to 29.

Usually, a stem and leaf plot is ordered, which simply means that the leaves are arranged in
ascending order from left to right. Also, there is no need to separate the leaves (digits) with
punctuation marks (commas or periods) since each leaf is always a single digit.

Using the data, we made the ordered stem and leaf plot as shown below:

Stem Leaf

0 67

1 02259

2 135

Example 2: Consider the following marks obtained by 20 students in a business statistics test:

64 89 63 61 78 87 74 72 54 88

62 81 78 73 63 56 83 86 83 93

Construct a stem and leaf diagram for these marks to assess class performance.

Describe the shape of this data set.

Are there any outliers in this data set?

Solution:

(a) The numerical values in the given data set are ranging from 54 to 93, i.e., 54, 56, 61, 62, 63,
63, 72, 73, 74, 78, 78, 81, 73, 86, 87, 88, 89 and 93. To construct a stem and leaf diagram,
we make a vertical list of the stems (the first digit of each numerical value) as shown below:

Stem Leaf

5 46

6 12334

7 23488

8 136788
9

9 3

Rearrange all of the leaves in each row on rank order.
Each row in the diagram is a stem and numerical value on that stem is a leaf. For example, if
we take the row 6/12334, it means there are five numerical values in the data set that begins
with 6, i.e., 61, 62, 63, 63 and 64.
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If the page is turned 90 degree clockwise and draw rectangles around the digits in each stem,
we get a diagram similar to a histogram.

9

4 8 8

3 8 7

3 4 6

6 2 3 3

4 1 2 1 3

5 6 7 8 9

(b) Shape of the diagram is not symmetrical.
(c) There is no outlier (an observation far from the center of the distribution).
Example 3: The following data represent the annual family expenses (in thousands of rupees) on

food items in a city.

13.8 14.1 14.7 15.2 12.8 15.6 14.9 16.7 19.2

14.9 14.9 14.9 15.2 15.9 15.2 14.8 14.8 19.1

14.6 18.0 14.9 14.2 14.1 15.3 15.5 18.0 17.2

17.2 14.1 14.5 18.0 14.4 14.2 14.6 14.2 14.8

Construct the stem and leaf diagram.

Solution: Since the annual cost (in ` ’000) in the data set all have two-digit integer numbers, the
tens and units columns would be the leading digits and the remaining column (the tenth column)
would be trailing digits as shown below:

Stem Leaf

12 8

13 8

14 17999988621142628

15 2629235

16 7

17 2

18 000

19 21
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Rearrange all the leaves in each row in the rank order as shown below:

Stem Leaf

12 8

13 8

14 1112224667888999
9

15 2223569

16 7

17 2

18 000

19 12
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