
Interpretation
of Statistical

Data

5

UNIT 18 INTERPRETATION OF
STATISTICAL DATA

STRUCTURE

18.0 Objectives
18.1 Introduction
18.2 Meaning of Interpretation
18.3 Why Interpretation?
18.4 Essentials for Interpretation
18.5 Precautions in Interpretation
18.6 Concluding Remarks on Interpretation
18.7 Conclusions and Generalizations
18.8 Methods of Generalization

18.8.1  Logical Method
18.8.2  Statistical Method

18.9 Statistical Fallacies
18.10 Conclusions
18.11 Let Us Sum Up
18.12 Key Words
18.13 Answers to Self Assessment Exercises
18.14 Terminal Questions
18.15 Further Reading

18.0 OBJECTIVES

After studying this unit, you should be able to:

l define interpretation,

l explain the need for interpretation,

l state the essentials for interpretation,

l narrate the precautions to be taken before interpretation,

l describe a conclusion and generalization,

l explain the methods of generalization, and

l illustrate statistical fallacies.

18.1 INTRODUCTION

We have studied in the previous units the various methods applied in the
collection and analysis of statistical data. Statistics are not an end in themselves
but they are a means to an end, the end being to draw certain conclusions
from them. This has to be done very carefully, otherwise misleading conclusions
may be drawn and the whole purpose of doing research may get vitiated.

A researcher/statistician besides the collection and analysis of data, has to draw
inferences and explain their significance. Through interpretation the meanings
and implications of the study become clear. Analysis is not complete without
interpretation, and interpretation can not proceed without analysis. Both are,
thus, inter-dependent. In this unit, therefore, we will discuss the interpretation of
analysed data, summarizing the interpretation and statistical fallacies.
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18.2 MEANING OF INTERPRETATION

The following definitions can explain the meaning of interpretation.

l “The task of drawing conclusions or inferences and of explaining their
significance after a careful analysis of selected data is known as interpretation”.

l “It is an inductive process, in which you make generalizations based on the
connections and common aspects among the categories and patterns”.

l “Scientific interpretation seeks relationship between the data of a study and
between the study findings and other scientific knowledge”.

l “Interpretation in a simple way means the translation of a statistical result into
an intelligible description”.

Thus, analysis and interpretation are central steps in the research process. The
purpose of analysis is to summarize the collected data, where as interpretation
is the search for the broader meaning of research findings. In interpretation, the
researcher goes beyond the descriptive data to extract meaning and insights
from the data.

18.3 WHY INTERPRETATION?

A researcher/ statistician is expected not only to collect  and analyse the data
but also to interpret the results of his/ her findings. Interpretation is essential for
the simple reason that the usefulness and utility of research findings lie in
proper interpretation. It is only through interpretation that the researcher can
expose relations and patterns that underlie his findings. In case of hypothesis
testing studies the researcher may arrive at generalizations. In case the
researcher had no hypothesis to start with, he would try to explain his findings
on the basis of some theory. It is only through interpretation that the researcher
can appreciate why his findings are what they are, and can make others
understand the real significance of his research findings.

Interpretation is not a mechanical process. It calls for a critical examination of
the results of one’s analysis in the light of all the limitations of data gathering.
For drawing conclusions you need a basis. Some of the common and important
bases of interpretation are: relationships, ratios, rates and percentages, averages
and other measures of comparison.

18.4 ESSENTIALS FOR INTERPRETATION

Certain points should be kept in mind before proceeding to draw conclusions
from statistics. It is essential that:

a) The data are homogeneous: It is necessary to ascertain that the data are
strictly comparable. We must be careful to compare the like with the like and
not with the unlike.

b) The data are adequate: Sometimes it happens that the data are incomplete
or insufficient and it is neither possible to analyze them scientifically nor is it
possible to draw any inference from them. Such data must be completed
first.

c) The data are suitable: Before considering the data for interpretation, the
researcher must confirm the required degree of suitability of the data.
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Inappropriate data are like no data. Hence, no conclusion is possible with
unsuitable data.

d) The data are properly classified and tabulated: Every care is to be
taken as a pre-requisite, to base all types of interpretations on systematically
classified and properly tabulated data and information.

e) The data are scientifically analyzed: Before drawing conclusions, it is
necessary to analyze the data by applying scientific methods. Wrong analysis
can play havoc with even the most carefully collected data.

If interpretation is based on uniform, accurate, adequate, suitable and
scientifically analyzed data, there is every possibility of attaining a better and
representative result. Thus, from the above considerations we may conclude
that it is essential to have all the pre-requisites/pre-conditions of interpretation
satisfied to arrive at better conclusions.

18.5 PRECAUTIONS IN INTERPRETATION

It is important to recognize that errors can be made in interpretation if proper
precautions are not taken. The interpretation of data is a very difficult task and
requires a high degree of skill, care, judgement and objectivity. In the absence
of these, there is every likelihood of data being misused to prove things that are
not true. The following precautions are required before interpreting the data.

1) The interpreter must be objective.

2) The interpreter must understand the problem in its proper perspective.

3) He / she must appreciate the relevance of various elements of the problem.

4) See that all relevant, adequate and accurate data are collected.

5) See that the data are properly classified and analyzed.

6) Find out whether the data are subject to limitations? If so what are they?

7) Guard against the sources of errors.

8) Do not make interpretations that go beyond the information / data.

9) Factual interpretation and personal interpretation should not be confused. They
should be kept apart.

If these precautions are taken at the time of interpretation, reasonably good
conclusions can be arrived at.

18.6 CONCLUDING REMARKS ON
INTERPRETATION

The task of interpretation is not an easy job. It requires skill and dexterity on
the part of the researcher. Interpretation is an art that one learns through
practice and experience. The researcher may seek the guidance of experts for
accomplishing the task of interpretation.

The element of comparison is fundamental to all research interpretations.
Comparison of one’s findings with a criterion, or with results of other
comparable investigations or with normal (ideal) conditions, or with existing
theories or with the opinions of a panel of judges / experts forms an important
aspect of interpretation.
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The researcher must accomplish the task of interpretation only after considering
all relevant factors affecting the problem to avoid false generalizations. He/she
should not conclude without evidence. He/she should not draw hasty
conclusions. He/she should take all possible precautions for proper interpretation
of the data.

Self Assessment Exercise A

1) Interpretation means:

....................................................................................................................

....................................................................................................................

....................................................................................................................

2) Interpretation is essential for the following reasons :

....................................................................................................................

....................................................................................................................

...................................................................................................................

3) What are the preconditions for drawing better conclusions?

....................................................................................................................

....................................................................................................................

....................................................................................................................

4)  State any five precautionary steps to be taken before interpretation.

....................................................................................................................

....................................................................................................................

....................................................................................................................

5)  State whether the following statements are True (T) or False (F)

i) Heterogeneous data are strictly comparable (    )

ii) Inappropriate data are like absence of data (    )

iii) The interpretation should be subjective (    )

iv) Interpretation is a mechanical process (    )

v) Interpretation can not proceed without analysis (    )

18.7 CONCLUSIONS AND GENERALIZATIONS

Results are direct observations summarized and integrated by the statistical
analysis such as comparison of two groups of workers. Group ‘A’s' average
wage is Rs.5,000 and that of group ‘B’ is Rs.6,000. A conclusion is an
inference based on the data that group B workers are better paid than those of
group ‘A’.

In every day life, we often make generalizations. We believe that what is true
of the observed instances will be true of the unobserved instances. Since, we
have had an uniform experience, we expect that we shall have it even in the
future. We are quite conscious of the fact that the observed instances do not
constitute all the members of a class concerned. But we have a tendency to
generalize. A generalization is a statement, the scope of which is wider
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than the available evidence. For example, A is a crow, it is black. B is a
crow, it is black. C is a crow, it is also black. Therefore, it can be generalized
that “all crows are black”. Similarly, all swans are white. All rose plants
possess thorns etc., The process by which such generalizations are made is
known as induction by simple enumeration.

18.8 METHODS OF GENRALIZATION
Normally, two methods are used for generalization : viz. 1) Logical method and
2) Statistical method. There are other methods also for generalization, but
generally only these two methods are widely used. Let us discuss these two
methods in detail.

18.8.1 Logical Method

This method was first introduced by John Stuart Mill, who said that
generalization should be based on logical processes. Mill thought that discovering
causal connections is the fundamental task in generalization. If casual
connections hold good, generalization can be done with confidence. Five
methods of experimental enquiry have been given by Mill. These methods serve
the purpose of discovering causal connections. These methods are as follows.

i)  The Method of Agreement: This may be positive or negative. The
method of agreement states that if two or more instances of a phenomenon
under investigation have only one circumstance in common, the circumstance is
the cause or the effect of the given phenomenon. For example, a person gets
pain in his eyes whenever he roams in the sun. Negatively, when he is under
the shade he does not have pain. Therefore, the cause for pain is roaming in
the sun.

ii) The Method of Difference: This method is a combination of both positive
and negative methods of agreement. In this method only two instances are
required. The two instances resemble each other in every other respect, but
differ in the absence or presence of the phenomenon observed. The
circumstance in which alone the two instances differ, is the effect, or the
cause. Let us take the example given by Mill. A man is shot, he is wounded
and dies. Here the wound is the only differentiating circumstance between the
man who is alive and the man who is dead. Hence, death is caused by the
wound.

iii) Joint Method of Agreement and Difference: This is a combination of
the method of agreement and the method of difference. According to this
method, we require two sets of instances. This method can be stated like this:
If two or more instances in which the phenomenon occurs have only one
circumstance in common, while two or more instances in which it does not
occur have nothing in common, save the absence of that circumstance, the
circumstance in which alone the two sets of instances differ, is the effect or
the cause. For example :

A + B + C Produce X

A + P + Q Produce X

M + N + Non-A Produce Non-X

G + H + Non-A Produce Non-X

∴  A and X are causally connected.



Interpretation and
Reporting

10

iv) The Method of Residues: This method is based on the principle of
elimination. The statement of this method is that, subtract from any phenomenon
such part as is known by previous inductions to be the effect of certain
antecedents, and the residue of the phenomenon is the effect of the remaining
antecedents. For example: A loaded lorry weighs 11 tons. The dead weight of
the lorry is 1 ton.  The weight of load = 11 – 1 = 10 tons.

v) The Method of Concomitant Variation: This method can be stated as
“whatever phenomenon varies in any manner, whenever another phenomenon
varies in some particular manner, is either the cause or the effect of that
phenomenon or is connected with it. This method is quantitative in nature and
needs statistical techniques for measurement. That is why it is also known as
the method of quantitative induction, because we base our inference on
quantitative change in the two factors and is applied as some form of
correlation analysis.

18.8.2 Statistical Method

Statistical method may be defined as “ the collection, presentation, analysis and
interpretation of numerical data”. Thus statistical method involves four steps:

i)  Collection of Data: The facts pertaining to the problem under study are to
be collected either by survey method or by observation method or by
experiment or from a library. (It was discussed in Unit-3).

ii)  Presentation of Data: The data collected as to be processed by
classification, tabulation and then be presented in a clear manner. (This was
discussed in Units 6 and 7 of this course).

iii) Analysis of Data: The processed data then should be properly analyzed
with the help of statistical tools, such as measures of central tendency,
measures of variation, measures of sknewness, correlation, time series, index
numbers etc. (This was discussed in Units 8, 9, 10, 11 and 12 of this course).

iv)  Interpretation of Data: The collected and analyzed data has to be
interpreted. It involves explanation of facts and figures and drawing inferences
and conclusions.

Self Assessment Exercise B

1)  Differentiate between Conclusion and Generalization.

....................................................................................................................

....................................................................................................................

....................................................................................................................

2)  Whose name is associated with the Logical Method?

....................................................................................................................

....................................................................................................................

3)  State the method of agreement.

....................................................................................................................

....................................................................................................................

....................................................................................................................



Interpretation
of Statistical

Data

11

4)  What do you mean by concomitant variation ?

....................................................................................................................

....................................................................................................................

5) Fill in the blanks with appropriate word (s) :

i) Extending the conclusion from observed instances to unobserved instances
is also called ____________.

ii) Logical method is associated with the name of ______________.

iii) A conclusion is an inference based on ____________.

iv) Logical method proceeds on ____________ connections.

v) Statistical method is ___________ based.

18.9 STATISTICAL FALLACIES

Interpretation of data, as we stated earlier, is a very difficult task and requires
a high degree of care, objectivity, skill and judgement. In the absence of these
things, it is likely that the data may be misused. In fact, experience shows that
the largest number of mistakes are committed knowingly or unknowingly while
interpreting statistical data which may lead to misinterpretation of data by most
of the readers.

Statistical fallacies may arise at any stage – in the collection, presentation,
analysis and interpretation of data. The following are some of the (i) specific
examples illustrating how statistics can be misinterpreted, (ii) Sources of errors
leading to false generalizations, (iii) examples how fallacies arise in using
statistical data and statistical methods.

Bias: Bias, whether it is conscious or unconscious, is very common in statistical
work and it leads to false generalizations. It is found that wrong interpretations
are made want only to prove their point. Some times deliberately statistical
information is twisted as to grind one’s own axe. For example, a business man
may use statistics to prove the superiority of their firm over others by saying
that our firm earned a profit of Rs.1,00,000 where as firm ‘X’ earned only
Rs.80,000 this year. On the face of it, it appears that firm ‘X’ has not
performed well. But a little thinking reveals that many other variables have to
be considered before drawing such a conclusion, such as what is the capital
employed? If the capital employed is same, then the quality of product and so on.

Unconscious bias is even more insidious. Perhaps, all statistical reports contain
some unconscious bias, since the statistical results are interpreted by human
beings after all. Each may look at things in terms of his own experience and
his attitude towards the problem under study. People suffer from several
inhibitions, prejudices, ideologies and hardened attitudes. They can not help
reflecting these in their interpretation of results. For example: A pessimist will
see the future as being dark, where as an optimist may see it as being bright.

Inconsistency in Definitions: Some times false conclusions are drawn
because of failure to define properly the object being studied and hold that
definition in mid for making comparisons. When the working capital of two
firms is compared, net working capital of one must be compared with only net
working capital of the other and not with gross working capital. Even within the
organization, for facilitating comparison over a period of time it is necessary to
keep the definition constant.
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Inappropriate Comparisons: Comparisons between two things can not be
made unless they are really alike. Unfortunately, this point is generally forgotten
and comparisons are made between two dissimilar things, thereby, leading to
fallacious conclusions. For example, the cost of living index of Bangalore is 150
(with base year 1999) and that of Hyderabad is 155 (with base 1995).
Therefore, Hyderabad is a costlier city than Bangalore city. This conclusion is
misleading as the base years of the Indices are different.

Faulty Generalizations: Many a time people jump to conclusions or
generalizations on the basis of either too small a sample or a sample that is not
representative of the population. For example, if a foreigner came to Delhi and
his purse was stolen by a pick pocket and he comments that there is no safety
and security for foreigners in India. This is not true as thousands of foreigners
come to India. They are safe and secure. Some times the sample size may be
adequate but not representative.

Drawing Wrong Inferences: Some times wrong inferences may be drawn
from the data. For example, the population of a town has doubled in 10 years.
From this it is interpreted that the birth rate in the town has doubled. Obviously,
this is a wrong inference, as the population of the town can double in many
ways (example: exodus from villages, migration from other places etc.) than
doubling of birth rate only.

Misuse of Statistical Tools: The various tools of analysis such as measures
of central tendency, measures of variation, measures of correlation, ratios,
percentages etc., are very often misused to present information in such a
manner as to convince the public or to camoaflage things. In a company there
are 1,00,000 shares and 1,000 share holders. The company claims that their
shares are well distributed as the average share holding is 100. But a close
scrutiny reveals that 10 persons hold 90,000 shares where as 990 persons hold
10,000 shares, average being about 10. Similarly, range can be misused to
exaggerate disparities. For example, in a factory the wages may range between
Rs.1,000 to Rs.1,500 a month and the Manager gets Rs.20,000 a month. It is
reported that the earnings of their employees range from Rs.1,000 to Rs.20,000.

Failure to Comprehend the Data: Very often figures are interpreted without
comprehending the total background of the data and it may lead to wrong
conclusions. For example, see the following interpretations:

– The death rate in the army is 9 per thousand, where as in the city of Delhi it is
15 per thousand. Therefore, it is safer to be in the army than in the city.

– Most of the patients who were admitted in the intensive care (IC) ward of a
hospital died. Therefore, it is unsafe to be admitted to intensive care ward in that
hospital.

18.10 CONCLUSIONS

Statistical methods and techniques are only tools. As such, they may be very
often misused. Some people believe that “figures can prove anything.” Figures
don’t lie but liers can figure”. Some people regard statistics as the worst type
of lies. That is why it is said that “an ounce of truth can be produced from
tons of statistics”. Mere quantitative results, or huge body of data, without any
definite purpose, can never help to explain anything. The misuse of statistics
may arise due to:
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i) analysis without any definite purpose.

ii) Carelessness or bias in the collection and interpretation of data.

iii) Deliberate cooking up of data.

iv) Wrong definitions, inappropriate comparisons, inadequate data etc.,

As a principle, statistics can not prove anything, but they can be made to prove
anything because statistics are like clay with which one can make God or the
Devil. The fault lies not with statistics but with the person who is using
statistics. The interpreter must carefully look into these points before he sets
about the task of interpretation. We may conclude with the words of Marshall
who said “ Statistical arguments are often misleading at first, but free discussion
clears away statistical fallacies”.

Self Assessment Exercise C

1) What is meant by statistical fallacy?

....................................................................................................................

....................................................................................................................

....................................................................................................................

2) What do you mean by bias? 

....................................................................................................................

....................................................................................................................

....................................................................................................................

3) Comment on “Statistics are like clay, with which one can make God or the
Devil”.

....................................................................................................................

....................................................................................................................

....................................................................................................................

4) “Figures don’t lie but liers can figure” - explain

....................................................................................................................

....................................................................................................................

....................................................................................................................

5) Point out the Fallacy, if any in the following statements:

i) The per capita income in India increased from Rs.1,000 in 1998 to Rs.2,000
in 2003. So the prosperity of Indians doubled.

ii) This year the rain fall is double that of last year. Therefore, the yield will be
double that of last year.

iii) The average depth of a canal is 5 ft. The height of person is 5.6”.
Therefore, he can safely cross the canal.

iv) The income from excise duties is increasing. Therefore, the production also
is increasing.

v) The import of edible oils in India is increasing year after year. Therefore,
the production in India is decreasing.
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18.11 LET US SUM UP

A statistician having collected and analyzed data has to draw inferences and
explain their significance. The process of explaining the data, after analysis, is
called interpretation of data. Interpretation is necessary, because, it is only
through interpretation that the researcher can explain relations and patterns that
underlie his findings. Before interpretation it is to be satisfied whether the data
are homogeneous, adequate, suitable and scientifically analyzed.

While interpreting data, certain precautions have to be taken such as
maintenance of objectivity, clear understanding of the problem, use of only
relevant data, understanding limitations of data and gaurding against sources of
errors.

Results / findings are the direct observations and summarized by analysis. A
conclusion is an inference based on the findings. If we believe that what is true
of the observed instances will also be true of the unobserved instances, it can
be extended to the entire class. This process is called generalization. Normally,
there are two methods of generalization. 1. Logical method 2. Statistical
method.

Logical method proceeds on causal connections where as statistical method
proceeds on the basis of data. While concluding / generalizing the interpreter
should guard against statistical fallacies such as bias, inconsistency in definitions,
inappropriate comparisons, faulty generalizations, drawing wrong inferences,
misuse of statistical tools etc.

18.12 KEY WORDS

Analysis: Processing the data into suitable form, checking the quality of data
and calculations and presentation of descriptive statistics, using statistical tools.

Bias: To incline to one side, prejudiced.

Conclusion: Opinion, inference

Fallacy: Misconception, misjudgement, misconclusion

Finding: A decision upon a fact reached as a result of observation or
investigation.

Generalization: Abstraction. It is a statement extended to the entire class of
objects.

Inference: A logical conclusion / deduction arising from certain facts.

Interpretation: It is the task of drawing conclusions or inferences and of
explaining their significance.

18.13 ANSWERS TO SELF ASSESSMENT
EXERCISES

A)    i)  F ii)  T iii) F iv) F v) T

B)    i)  Generalization ii) John Stuart Mill iii) Findings
  iv) Casual v) Data

C)   i) It could be due to inflation.
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ii) There is no proportionate relationship between rainfall and yield. In fact
excessive rain spoils crop.

iii) At some places it may be 10 ft. The average of which is 5 ft. Hence, it is
dangerous.

iv)  It can also be due to increasing the excise duties.

v) Not necessary. It may be due to increasing population or increase in
consumption.

18.14 TERMINAL QUESTIONS

1) What is meant by interpretation of statistical data? What precautions should be
taken while interpreting the data?

2) What do you understand by interpretation of data? Illustrate the types of
mistakes which frequently occur in interpretation.

3) Explain the need, meaning and essentials of interpretation.

4) Discuss the methods of generalization.

5) Explain with examples logical methods of generalization.

6) What is meant by statistical method? Explain the steps involved in the statistical
method.

7) What is meant by statistical fallacy? What dangers and fallacies are associated
with the use of statistics?

8) Write short notes on :

a) Conclusion

b) Generalization

c) Method of agreement

d) Need for interpretation

9) Point out the ambiguity or mistake in the following statements:

a) The Gross profit to sales ratio of a company was 20% in 2002 and was
15% in 2003. Hence, the stock must have been undervalued.

b) The output in a factory was 3,000 tons in August 2003 and 2,800 tons in
September 2003. So the workers were more efficient in August.

c) The population of a State has doubled during the last 10 years. Hence, The
birth rate has also doubled.

d) The Examination result of School X was 80% in 2003, where as in the
same examination only 350 out of 500 students (70%) passed in school Y.
Hence, the teaching standard of school X is better than school Y.

e) 90% of the people who take whisky die before reaching the age of 80
years. Therefore, whisky is bad for health.

Note: These questions/exercises will help you to understand the unit better. Try
to write answers for them. But do not submit your answers to the
university for assessment. These are for your practice only.
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The following text books may be used for more indepth study on the topics
dealt with in this unit.

B.N.Gupta. Statistics. Sahitya Bhavan, Agra.

S.P. Gupta. Statistical Methods, Sultan Chand & Sons, New Delhi.

B.N.Agarwal. Basic Statistics, Wiley Eastern Ltd.

P.Saravanavel. Research Methodology, Kitab Mahal, Allahabad.

C.R. Khothari. Research Methodology (Methods and Techniques), New Age
International Pvt. Ltd, New Delhi.


