
Unit - I: Introduction to Statistics

1. Define statistics? What are the uses/impotence/advantages of statistics?***
2. What are the limitations of statistics?
3. State the problems that arise in the collection of data.
4. What are the various methods used for collection of primary data?***
5. Primary data Vs Secondary Data***
6. What are the essentials of a good questionnaire?***
7. Distinction between primary and secondary data?***
8. What is the Pie Diagram? What is its use?*
9. What are the objectives of tabulation?

UNIT - 2: Measures of Central Tendency
9. What do you mean by “Measures of Central Tendency?” and What are the objectives of “Measures of Central Tendency?”
10. What are the essentials or ideals of an average? OR What are the features of good averages?***
11. What are different types of averages? What are the merits or uses and demerits or limitations of Arithmetic mean?***
[UNIT - 3: Measures of dispersion and Skewness

12. Define Variation or Dispersion or Scatteredness and what are the properties or features of a good measure of dispersion?
13. What are the objects of Dispersion?*

UNIT - 4: Measures of Relation

14. Write the difference between Correlation and Regression.*

UNIT - 5: Analysis of Time Series & Index Numbers
15. What are Index numbers? What do you mean by an index number? Explain Index numbers features, uses and limitations.***
16. What is a time series? What are its main fundamentals?
17. What are Objectives or Importance of Time Series Analysis?***
18. What are the Problems of analysis of Time Series?
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[bookmark: Unit_–_I_:_Introduction_to_Statistics]Unit – I : Introduction to Statistics
1. [bookmark: 1._Define_statistics?_What_are_the_uses/]Define statistics? What are the uses/impotence/advantages of statistics?
Ans. Origin and Growth:- The word statistics has been derived from the Latin word “Status”, the Italian word “Statista” or German word “Statistik”. All these words mean a ‘political state’. In the early years “Statistics” meant a collection of facts about the state or the people in the state for political purposes. Thus, it helped in collecting data about economic and social conditions of the people living in different parts of the country. For proper functioning of the state, it is essential to know the conditions, under which the people live and work, earn income and spend the wealth. This science was known as the science of state because it was used by the state. In this way statistics developed as a “Kings’s Subject” or as a ; science of kings’. It may be noted that Gottfried Achenwll in 1749 was the first to use the term statistics to refer a subject matter as a whole. He is, as such, regarded as the father of statistics.
But with the passage of time, the scope of statistics widened. For some time, statistics was regarded as a branch of Economics but now it has become a full- fledged independent subject. In the present times, Statistics is not only a science of the state but it also includes all types of quantitative analysis. Sir R.A Fisher regards the science of statistics as ‘Mathematics to observational data’.
[bookmark: Definitions_of_Statistics]Definitions of Statistics
“By statistics we mean quantitative data affected to a marked extent by multiplicity of causes.”
By
Yule and Kendall
“Statistics are numerical statements of facts in any department of enquiry placed in relation to each other.”	By
Bowley
“Statistics are the classified facts representing the conditions of the people in a state specially those facts which can be stated in number or in tables of numbers or in any tabular or classified arrangement.”	By
Webster.
[bookmark: Uses/impotence/advantages_of_statistics]Uses/impotence/advantages of statistics
Importance of Statistics
Statistics is widely used in modern times. Initially it was employed by the Sate to collect information on public affairs. But gradually, its use was extended to all scientific experiments where observations were to be recorded and compared so that valid inferences could be drawn on important matters. The significance of any hypotheses also came to be judged through statistical methods. Statistics had been extensively used in biology, meteorology and space research. A number of important investigations in the fields of economic and commerce are largely statistical.
[bookmark: In_Economics:]In Economics:
The use of statistical methods in economics can be examined under some broad heads: 1.Formulation of Economic Laws:- The inductive method of generalization is based on the
observation of the economic behavior of a large number of units.
2. Study of Economic Problems:- Statistical data and methods of statistical analysis render valuable assistance in the project understanding of various economic problems, viz, balance of trade, industrial, unemployment, disparities of income and wealth, etc.
3. Compilation of National Income Accounts:- These are the aggregate accounts of the nation containing systematically arranged information on certain macro variables like production, income, expenditure, saving, investment transactions with the rest of the world, etc.
4. Economic Planning:- It requires a good deal of information on various components of economy.

[bookmark: In_Business_(Enumerate_the_utility_of_st]In Business (Enumerate the utility of statistics of Business.*****)
In business, statistics has already made radical changes in maintaining and improving output quality, in selecting and promoting personnel, in efficient use of materials, in projecting long-term capital requirements and forecasting sales, in estimating consumer’s preferences, and in various other phases of business research and management. Some important aspects of business planning are discussed below:
1. Location and Size Decisions: A decision on location from amongst various alternative places will depend on the collection and analysis of information on the availability and cost of land, labour, raw materials etc.
2. Study of Demand: This include sales forecasting, market survey and research, choice of sales promotion measures, study of cyclical and seasonal behavior of demand, etc. Statistical methods are extremely helpful in preparing trend lines leading to reliable forecasting.
3. Production Planning: It deals with the preparation of schedule for production of various types of goods to avoid both over-stocking of goods and losses due to non- fulfillment of orders in time.
4. Quality control: The quality of a product can also be judged statistical methods. There are two broad types of controls; 1. Process control and 2. Product control.
5. Marketing Decisions: These decisions are related to the sale of the products. The sales of products by markets have to be tabulated chronologically.(in time order). This information will help in estimating the sales potential of various products in different markets in future.
6. Planning Future Operations: Capital investments in plant and equipment require long-term forecasts about sales, prices, material cost etc. Statistical methods are employed here too.
7. Inventory Control: It helps in co-coordinating production on one hand and sales on the other. Proper inventory levels obviate is possibility of costly stoppage of wok due due to a shortfall in stock of the raw materials or losses resulting form excessive accumulation of finished products.
8. Personal Administration: An important use of statistical methods is in assessing the usefulness of a person to the business in terms of his interest, aptitude and capacity to work.
9. Accounts and Auditing: The use of statistics in accounting auditing can be appreciated well in the context of the nature of accounting records. The regression Analysis is of immense help in cost. Accounting in forecasting cost or price for any given value of the dependent variable. In accountancy, a number of financial and other ratios are based on statistical methods.
10. Operational Research: It is a form of quantitative research applied to a specific problem in public administration or business.
11. Bankers, Brokers and Insurance Companies: Statistical methods help various economic entities. Bankers have to use statistical methods in credit rating of the customers.
2. [bookmark: 2._What_are_the_limitations_of_statistic]What are the limitations of statistics?
Ans. Limitations of Statistics
1. Statistics does not study individuals: It deals with an aggregate of facts and does not give any specific recognition to the individual items of series.
2. Statistics does not study qualitative phenomena: Being a science dealing with a set of numerical data, It is applicable only to the quantitative aspect of a problem. As such, qualitative phenomena like honesty, poverty, wisdom, etc., which cannot be expressed numerically, are not capable of direct statistical analysis. However, statistical techniques may be applied indirectly by first reducing the qualitative expressions into the quantitative terms.

3. Statistical results are true only on an average: Statistics largely deals with averages and these averages may be made up of individual items radically different from each other.
4. Statistical laws are not exact: Unlike the laws of physical and natural sciences, statistical laws are only approximations and not exact.
5. Statistics does not reveal the entire story: It only simplifies and helps the analysis of certain quantitative facts.
6. Statistical relations do not necessarily bring out the “causes effect” relationship between phenomena: They only reveal associates amongst certain sets of quantities which may not be of “cause and the type.
7. Statistics is collected with a given purpose and could not be indiscriminately applied to any situation: The validity of statistical results any one situation does not warrant its utility in another.
8. Statistics is liable to be misused: Perhaps, the most important limitation of statistics is that it must be used by experts. Statistical methods are the most dangerous tools in the hands the inexpert.
3. [bookmark: 3._State_the_problems_that_arise_in_the_]State the problems that arise in the collection of data.
Ans: Collection of data:- The first step in the conduct of a statistical investigation or inquiry is collection of data. The person who conducts the inquiry is known as an investigator. The persons from whom the information is collected are known as respondents and the persons who help the investigator in collecting data are called enumerators.
1. Internal Source:- Internal data come from government departments and business organisations which generate them in the form of production, purchase, expenditure, accounting system etc.
Internal Date: Data collected and compiled through internal sources is called internal data.
2. External Source:- When data are collected from outside the organisation these are said to be collected from external source.
External Data: Data collected by external sources is called external data. External data are collected either from the primary source or from the secondary source. Thus the statistical data are of two types:
1. Primary Data,  2. Secondary Data
4. [bookmark: 4._What_are_the_various_methods_used_for]What are the various methods used for collection of primary data?
Ans: Primary Data :- It refers to the statistical material which the investigator originates for himself for the purpose of the enquiry in hand. In other words, it is one which is collected by the investigator for the first time e.g. if the fist of living of workers in a cit are to be computed, then the information regarding the facts collected by the investigators or enumerators would be termed as Primary data. In India there are various agencies which collect primary data e.g. National Sample Survey (NSS), State Level Economic and Statistical Departments etc. When we use primary data, it is called raw material, According to Wessel, “Data originally collected in the process of investigation are known as primary data”.
Methods of Collecting Primary Data:- Following methods may be used to collect the primary data:
1. Direct personal investigation,
2. Indirect personal investigation,
3. Information through correspondents,
4. Questionnaire method:-
A. Questionnaire sent through post,,
B. Schedules sent through Enumerators.
1. 	Direct personal investigation:- According to this method, the investigator obtains the data by a personal interview or observation i.e. he contacts the source of information directly and personally.

He will contact each and every possible source of information. It is dome only in the following situations:
a. When the scope of enquiry or area of investigation is limited or small.
b. When a very high degree of accuracy is required.
c. When the result of investigation are to be kept secret.
d. When area of investigation is heterogeneous.
2. Indirect personal investigation:- It is also known as Indirect oral interviews or investigation. Under this method, the investigator contacts third parties or witnesses, who are concerned with the information directly or indirectly, and are capable of supplying the necessary information. This method is generally adopted by government committees to get views of the people relating to the enquiry. It is done only in the following situations:
a. When the direct sources do no exist.
b. When the direct sources cannot be relied upon.
c. When the direct sources are indifferent on their part.
d. When the area of investigation is large.
e. When the expert information is needed.
3. Information through correspondents:- Under this method the investigator does not collect the information from the persons concerned directly. He appoints generally local agents in different parts of the area under investigation. These local agents are called correspondents. These correspondents collect the information and pass it on to the investigator from time to time. It is done in the following situations:
a. When the area of investigation is very large.
b. When regular information is required.
c. No high degree of accuracy is required.
4. Questionnaire method:- In this method, the necessary information is collected from the respondents through a questionnaire. A questionnaire is a set of questions relating to the enquiry. The information can be collected through questionnaires in two ways:
a. If questionnaire sent through post:-
b. If Schedules sent through enumerators:-
A. Questionnaire sent through post:- In this case the questionnaire is sent to the informant and the informant himself fills the various answers to the various questions asked in it. The method is applicable:
1. When the informant is literate.
2. When the area of coverage is very wide.
B Schedules sent through Enumerators:- Under this method, the enumerators are appointed by the investigators and the enumerators contact the informants, get replies to the questionnaire and fill them in their own hand writing in the questionnaire form.
This is used by research institutions like NCAER, FICCI etc. This method is suitable when the informant is illiterate.
5. [bookmark: 5._Secondary_Data]Secondary Data
Ans: It refers to the statistical material which is not originated by the investigator himself but obtained from some one else’s records, or when Primary data is utilised for any other purpose at some subsequent enquiry it is termed as Secondary data. This type of data is generally taken from newspapers, magazines, bulletins reports, journals etc. e.g. if the data published by RBI on currency, National Income, Exports or Imports, is used in some other statistical enquiry, it will be termed as Secondary data. According to M.M Blair, “Secondary data are those already in existence for some other purpose than the answering of the question in hand.” Secondary data is used where;
[a] Adequate and authentic records are already available,
[b] To collect primary data, on the phenomenon, is costly,

[c] To collect primary data, on the phenomenon, is time consuming, However, two major problems are faced while using secondary data;
[a] To find data which exactly match the needs of project.
[b] To find a data which is sufficiently accurate.
6. [bookmark: 6._What_are_the_essentials_of_a_good_que]What are the essentials of a good questionnaire?
Ans: Essentials of a Good Questionnaire:-
The following points should be kept in mind while drafting a questionnaire;
[1] The questionnaire should not be too lengthy.
[2] A decent paper and printing is to be chosen.
[3] The questions asked should be well worded and should not be ambiguous.
[4] The questions asked should be in proper sequence.
[5] Irrelevant questions to the study should be avoided.
[6] Questions should be free from personal bias and they should not injure the feelings of the respondents.
[7] Questions should be such that the respondent has to do the minimum of writing work.
[8] Necessary instructions and definitions should be given.
[9] Questions involving the mathematical calculations should be avoided.
[10] There should be guarantee to keep the answers secret and to use them only for the purpose of said investigation.
[11] The covering letter should contain the following points;
[a] A request for cooperation should be made.
[b] An assurance that the information supplied will be kept secret.
[c] Some incentives should be given like gifts or presents.
[d] The purpose of investigations should be told to the informants.
[e] If questionnaire is being sent by post, then a properly self-addressed and stamped envelope should also be supplied.
[f] If questionnaire is filled by enumerators, then the name of the investigator should be given.
7. [bookmark: 7._Distinction_between_primary_and_secon]Distinction between primary and secondary data?

	Basis
	Primary Data
	Secondary Data

	1. Cost Factor
-
2. Source

3. Time Factor

4. Reliability & Suitability

5. Organisation Factor
6. Precautions
	Needs more funds
Investigating Agency collects the date.
Requires longer time for collection.
More reliable and suitable to the enquiry because the investigator himself collects it.
Requires elaborate organisation.

No extra precautions are required.
	Needs comparatively less funds.
Some other investigating agency collects in for its own use.
Requires less time for collection.

Less reliable and suitable as someone else has done that job of collection which may not serve the purpose.
No need of any organizational set up.

Secondary date need more care and attention.



8. What is the Pie Diagram? What is its use?
Sub-divided Circular Diagram:- These are also called Pie or Angular Diagrams. We take the total of items and each item is given its proportionate angle taking the total as 360°. In this case we may have to compare in terms of totals also.

Pie charts are very useful for comparison purposes, specially when there are only a few components, If there are two many components, it may not he desirable to go for a pie chart.
9. [bookmark: 9._What_are_the_objectives_of_tabulation]What are the objectives of tabulation?
Ans. According to Connorr, “A tabulation involves the arbitrary and systematic presentation of numerical data in a form designed to elucidate the problem under consideration.”
According to Blair, “Tabulation, in its broadest sense, is an arbitrary arrangement of data in columns and rows.”
[bookmark: Objects_of_Tabulation:]Objects of Tabulation:
1. Easy to understand:- Tabulated data can be more easily understood because when the data are tabulated, all unnecessary details and repetitions are avoided.
2. To enable comparative study:- Table makes the comparison easy because of the arrangement of figures in it. When two sets of figures are given side by side, it is much easier to form a comparative idea of their significance. At the same time, once a table is divided into various parts and for each part there are totals and sub-totals, the relationship between different parts of data can be studied much more easily with the help of a table than without it.
3. Saving in time:- There is a considerable saving in time taken in undertaking what is represented by data and all confusion is avoided.
4. Easy to remember:- Items are easy to remember if they are presented in the form of a table than to understand the totally of facts running into several pages.
5. To clarify the purpose of enquiry:- The main object of the tabulation is to make the requisite information easily available.
6. Reveals pattern:- It reveals patterns within the figures which cannot be seen in a narrative form. It also facilitates the summation of the figures if the reader desires to check the totals.

[bookmark: UNIT_2:_Measures_of_Central_Tendency]UNIT 2: Measures of Central Tendency
[bookmark: 10._What_do_you_mean_by_“Measures_of_Cen]10. What do you mean by “Measures of Central Tendency?” and What are the objectives of “Measures of Central Tendency?”
Ans: Measures of Central Tendency :
According to A.L.Bowley, “Statistics may rightly be called as the science of averages.” This average is also known as central value. Through Statistical analysis we condense the whole data to single values, which lie between two extreme values; and it is the reason that these values are known as, “Measures of Location” These measures are also known as Averages.
[bookmark: Definitions:]Definitions:
According to Simpson and Kafka, “A measures of central tendency is a typical value around which other figures congregate.”
A.E,Waugh,“An average stands for the whole group of which it forms a part, yet represents the whole”.
Ya-Lun-Chou, “An average is a typical value in the sense that it is sometimes employed to represent all the individual values in a series or of a variable."
Clark, “An average is a figure that represents the whole group.”
[bookmark: Objectives_/_Characteristics_/_Functions]Objectives / Characteristics / Functions of Averages:
1. Representative of the group:- The human mind cannot retain all details of large number of activities and their inter-relations, so average are must. An average represents all the features of group; hence the results about the whole group can be deduced from it.

2. Brief description:- An average gives us simple and brief description of the main features of the whole data.
3. Helpful in comparison:- The measures of central tendency or averages reduce the data to a single value which is highly useful for making comparative studies. For example, comparing the per capita income of two countries, we con concluded that which country is richer.
4. Helpful in formulation of policies:- Averages help to develop a business in case of a firm or help the economy of a country to develop. For example, in case of an aviation company, the management will be interested to known about the average number of persons boarding plane on the desired certain route. In such a case, a finance minister or finance secretary would apply some economic measures to increase per capita income if he feels that it is lower as compared to other developed country’s per capita income.
5. Basis of other statistical Analysis:- Other statistical device such as mean deviation, co-efficient of variation, co-relation, analysis of time series and index numbers are also based on the averages:and hence the use of averages become compulsory.
[bookmark: 11._What_are_the_essentials_or_ideals_of]11. What are the essentials or ideals of an average? OR What are the features of good averages?
Ans: Essentials of a good Average:
1. Average should be based on all the observations:- Only those averages, where all the data are use give best result, where as the averages which use less data are not representative of the whole group. Averages are not satisfactory where whole of the data are not used.
2. Average should not be unduly affected by extreme value:- No term should affect the average too much. If one or two very small or very small or very large items unduly affect the average, then average cannot be really typical of the entire group. Thus extreme terms may distort the average and reduce its usefulness.
3. Average should be rigidly defined:- There should be no confusion about the meaning or description of an average. It must have a rigid or to the point definition. The best thing is that the average should be defined by algebraic formula and the person prejudiced or biased of the investigator should not lead to ill-defining of the average.
4. Average should be easy to calculate and simple to understand:- If the calculation of an average involves too much mathematical processes, it will not be easily understood and its use will be limited only to a limited number of persons. This average cannot be a popular average. It should be easy to understand so that its meaning can be made clear even to a layman. This is the reason that Geometric Mean is not a popular average as A.M., although it is far better then A.M.
5. Average should be capable of further algebraic treatment:- Measures of central tendency are used in many other techniques of statistical analysis like measure of Dispersion, Correlation etc. This purpose can be solved only if a measure of central tendency or average is capable of further algebraic treatment.
6. Average should be found by graphic methods also:- That average is considered a good average which can be found by arithmetic as well as by graphic method.
7. Average should not be affected by skewness:- We will not call an average good one if it is affected by skew ness present in the distribution.
[bookmark: 12._What_are_different_types_of_averages]12. What are different types of averages? What are the merits or uses and demerits or limitations of Arithmetic mean?
Different Types of Average
Measures of central Tendency




Positional Measures	Mathematical Measures

Median	Mode	Arithmetic Mean	Geometric Mean	Harmonic Mean

[bookmark: ARITHMETIC_MEAN_(A.M.)]ARITHMETIC MEAN (A.M.)
[image: ]It is the most widely used measure to represent the entire data. To a layman, it is an average but for a statistician, it is “Arithmetic Mean’ is obtained by adding all the items and by driving the total by the total number of items.) X=4+8+12+16+20+30/6=90/6=15
Thus Arithmetic Mean is calculated by adding values of all the terms and dividing their total by the number of terms.
[bookmark: Merits_of_Arithmetic_Mean]Merits of Arithmetic Mean
1. It can be easily calculated; and can be easily understood. It is the reason that it is the most used measure of central tendency.
2. As every item is taken in calculation, it is affected by every item.
3. As the mathematical formula is rigid one, here fore the result remains the same.
4. Fluctuations are minimum for this measure of central tendency when repeated sample are taken from one and the same population.
5. It can further be subjected to algebraic treatment unlike other measures i.e. mode and median.
6.A.M. has also a plus point being a calculated quantity and is not based on position of terms in a series.
[bookmark: Demerits_or_Limitations_of_Arithmetic_Me]7.As it is rigidly defined, it is mostly used for comparing the various issues.
Demerits or Limitations of Arithmetic Mean
1. It cannot be located graphically.
2. A single item can bring big change in the result. For example if there are three terms 4, 7, 10; X is 7 in this case. If we add a new term 95, the new X is 4+7+10+95/4=116/4=29. This is a big change as compared to the size of first three terms’ X.
3. Its value will be effective only if the frequency is normally distributed .Otherwise in case skew ness is more, the results become ineffective.
4. In case of open end class intervals we have to assume the limits of such intervals and a little variation in X can take place. Such is not the case with median and mode, there is no use of the open and intervals in its calculations.
5. Qualitative forms such as Cleverness, Riches etc. cannot give X as data can’t be expressed numerically.
6. X cannot be located by inspection as in the case of mode and mediun.
7. Some times it gives impossible or laughable conclusions.e.g. if there are 60,50 and 12 students in three classes then average number of students is 60+50+42/3=50.6,which is impossible as students can’t be in fractions.

[bookmark: UNIT_3:_Measures_of_dispersion_and_Skewn]UNIT 3: Measures of dispersion and Skewness
[bookmark: 13._Define_Variation_or_Dispersion_or_Sc]13. Define Variation or Dispersion or Scatteredness and what are the properties or features of a good measure of dispersion?
Definitions of Dispersion


According to Simpson and Kafka. “The measurement of the scattered ness of the mass of figures in a series about an average is called a measure of variation or dispersion.”
According to W.I. King, The term dispersion is used to indicate the facts that within a given group, the items differ from one another in size or in other words, there is lack of uniformity in their sizes.”
According to Spiegel, “The degree to which numerical data tend to spread about an average value is called the variation or dispersion of the data.”
According to A.L.Bowley, “Dispersion is a measure of variation of the items.”
[bookmark: Properties_or_Features_or_Requisites_of_]Properties or Features or Requisites of good Measure of Dispersion

1. It should be capable of treating it by Algebraic or Statistical techniques.
2. It should be easy to calculate i.e. by simple methods.
3. It should be easy to understand i.e. Even a layman must understand about its message or what it demonstrates.
4. It must not be affected by different sample or fluctuation of sampling. Every sample should give same type of information. Like mean, it should not be affected by extreame items i.e. the values lying to the left or to the right should not make a big change in the result.
5. The quality and quantity of each term must affect it. As in median, last value may be 15 or 15000 in series 3, 5, 7, 9, 15(15000); does not effected at all. It must be rigidly defined. It is true in Mean but other negative points such as affect of extreme values, let it down too much.
[bookmark: 14._What_are_the_objects_of_Dispersion?]14. What are the objects of Dispersion?
Uses or Objects of Dispersion
1. To use other Statistical Methods. After getting values of dispersion we can proceed to other techniques such as to locate Co-relation or lines of Regression Analysis.
2. To Compare Variability. We are in the general habit of comparison, may it be income, weight, height or temperature. To achieve the required degree of result one tires to improve to achieve the required results.
3. To test Reliability of Average. If the total of difference between the central value and the given value is smaller, the uniformity is less i.e. it means that this sum should be minimum for the reliability of the averages.
4. [bookmark: 5._To_control_the_Undesired_Variability.]To establish trends in Time Series. In time series we remove, cyclical, seasonal or random fluctuations, which we form after studying central values.
5. To control the Undesired Variability. According to Spurr and Bonini “In industrial production, efficient operation requires control of quality variation, the cause of which is sought through inspection and quality control programmes.”
Thus it is clear form above definition that we have to find the cause for variation, when we compare the degree of variablity between two series.
[bookmark: UNIT_4:_Measures_of_Relation]UNIT 4: Measures of Relation
[bookmark: 15._Write_the_difference_between_Correla]15. Write the difference between Correlation and Regression.
Correlation and Regression:- Correlation and Regression analysis are tow important statistical tools to study the functional relationship between the variables. Coefficient of correlation is a measure of degree of covariance between x and y whereas the aim of regression analysis is to study the nature of

relationship between the variables, so that we may know the value of one variable on the basis of another.
Relation between Correlation and Regression:- The regression lines are used to predict the value of dependent variable given the different values of independent variable. These two regression lines show the average relationship between two variables. If there is perfect correlation (positive or negative, i.e, r+1) both the lines will coincide.
[bookmark: Difference_between_Correlation_and_Regre]Difference between Correlation and Regression
1. Nature of Relationship:- The correlation analysis tests the closeness o the variables, Whereas regression analysis measures the extent of change in dependent (y) variable due to change in the independent (x) variable i.e., both the nature and extent of functional relationship between the variables is studied.
2. Relationship:- In regression analysis, the causal relationship in variables moving in the same or opposite direction is studied while in correlation analysis, the study is made by taking into consideration the cause and effect relationship between the variables. i.e. only closeness of the variables is studied.
3. Mutual dependence of variables:- Correlation studies the mutual dependence of variables but in regression analysis the functional relationship showing dependence of one variable upon other is analysed.
4. Spurious Correlation:- In correlation chance or spurious correlation between two variables, having no practical importance, may be observed, but there is no chance of existence of such type of relation in regression analysis.
5. Mathematical treatment:- Correlation is having no scope of further mathematical treatment whereas regression can be used for further treatment.
6. Origin & Scale:- Regression analysis is independent of change of origin but not of scale, whereas correlation is both independent of change in origin and scale.
7. Relative & Absolute Measure:- Regression analysis is ana absolute measure showing the change in the value of y or x for unit change in the value of xor y. Whereas correlation coefficient is a relative measure of linear relationship between x and y and is independent of the measurement. It is a number which lies between =1.
8. Applicability:- Correlation has very limited scope of application. It is delimited to the linear relationship between two variables, but the scope of applicability of regression analysis is very wide. It can be covered under linear as well as non-linear relationship between the variables.
9. Differentiation in variables:- In correlation both variables are considered at par for study purposes, whereas in regression analysis variances are differentiated as dependent and independent variables.
10. Symmetrical or Asymmetrical formation:- Correlation is symmetrical inj formation, i.e. rxy = ryx. The measurement of the co-variability of two variables is symmetrical in formation. It means ‘r’ is a both way relationship of x on y or y on x, but in regression, the approach is one way of analysis treating one variable as dependent and the other as an independent, thus making the analysis Asymmetrical, that us byx= bxy
[bookmark: UNIT_5:_Analysis_of_Time_Series_&_Index_]UNIT 5: Analysis of Time Series & Index Numbers:
[bookmark: 16._What_are_Index_numbers?_What_do_you_]16. What are Index numbers? What do you mean by an index number? Explain Index numbers features, uses and limitations.
Introduction :- A simple average value is the direct measurement of the central tendency of the variable having same category of data expressed in similar units of measurement. In the problems where relative variables of a group represent different characteristics, magnitudes and unit’s

measurement, the technique of simple average hardly produces any fruitful results, rather it remains incapable and useless to extend an appropriate interpretation of the phenomena. In the problems containing multiple variables varying in units of measurement and magnitude, the relative variation are required to be measured to work out the changes in the effects of factors at the given circumstances or over a period of time. The statistical devices which measures related variables and provides representative figures as regards to combined changes in the variables is called Index number.
The first ever book on Index Nos. was written by Bishop Fleetwood in 1707, however its use was made only after 1860. Another Italian statistician G.R.Carli studied the behavior of price level in 1750 w.r.t. Price level of 1500 AD. But it was studied only with a view to known about the purchasing power of money. Now the scope of the study of index numbers is very vast, for the purpose of comparison as well as forecast. Variables may be prices, per capita income, national income, cost of living etc.
We may also call index numbers as special type of averages. Here are certain units of measurements; such as, length in meters, weight in Kgs, money or prices in rupees. It is also specified type of average which can measure the central tendency of a time series or a spatial series.
[bookmark: Definitions]Definitions
According to Croxton and Cowden, “Index numbers are devices for measuring difference in the magnitude of groups of related variability’s.”
According to Conner, “Index number is a device for estimating the relative movement of statistical variate in case where measure of its actual movements is in convenient or impossible.”
According to Secrist, “Index numbers are a series of numbers by which changes in the magnitudes of a phenomenon are measured from time, or place to place.”
According to Wessel, Willett and Simon, “An index number is special type of average that provides a measurement of relative changes form time or from place to place.”
Above definition make it clear that index Nos. is special type of averages, which measure the changes of a variable or a group of related variables.
[bookmark: Features_of_Index_Numbers]Features of Index Numbers
1. These are special type of averages: According to L.R. Connor, “Index numbers, in its simplest form represent a special case of an average, generally a weighted average compiled form a sample of items judged to be representative of the whole.”
2. Specialized Averages. Index numbers present the canges in the economic variable in the terms of averages. For instance, if we say that the employment opportunities in the country have risen by 10% in the years 1998 and 1999, this means that overall improvement in all the sectors is, whether it is industry, agriculture or business.
3. Measures of Relative changes. Index nos. measures the relative or percentage changes in the given data. For example, in case of data relating to price of a commodity over different time periods. The data not only reveals information about the changes in the price but shows about the relative changes over the time.
4. Expressed in percentage. Index nos. are expressed in terms of percentages as in every calculation base period is taken as 100 and then taking base period into consideration other calculation are done. Index nos. not only reveal information about the qualitative aspects that is, increase or decrease but, clearly gives the quantitative measurements, that is, how much increase or decrease has taken place.
5. Basis of comparison. The main purpose of index nos. is to make comparison over the time and space. This comparison is made over different time intervals with reference or taking into consideration same base period as 100.
6. Universal application. Index nos. are used to calculate the extent of diversification in the data over the different sectors of economy. This method of comparison is applicable in every field that it is,

whether it is price, or standard of living, or production, or income. The above description throws some light on the nature of index numbers.
[bookmark: Importance_or_Uses_or_Advantages_of_Inde]Importance or Uses or Advantages of Index Numbers
(1). Economic policies of a country are guided by index Numbers. In industry its directors would wish to known about production, supply and wage distribution etc. Similarly, govt. has to study price and cost of living index for future planning of the country.
(2). It helps in measuring the price level over a period of time. Value of money in inversely proportional to Price Level i.e.
[bookmark: Value_of_money____1/Price_Level]Value of money    1/Price Level
By this relation although indirectly, Index No helps in measuring any one of these knowing the value of other. Purchasing power is value of money.
(3). By going through the index numbers of imports and exports balance of payments, industrial production, agriculture production etc., we can get clear pictures of development of a country.
(4). Index numbers help us to simplify data by minimizing the complexities of changes to make the comparison easy.
(5). Progress is the need of every country and hence every country wishes to be politically, economically, socially, or technologically, better. Index numbers help to known the trend of prices, value of money, production level etc, and hence are a guide for the progress.
(6). Index numbers are also used in Science, Commerce, Psychology, in addition to Economics and
[bookmark: Commerce.]Commerce.
(7). Control such as on imports or exports, on production etc. can be effectively applied using the technique of index numbers.
(8). Index numbers are also used for studying the seasonal variations, cyclical fluctuations and secular trend. By these techniques, we analyse the time series.
(9). Through index numbers we can deflate the value of the series. We can compare the value of wages earned over a period of time by deflating the series.
Going through the above points of importance we can conclude that Index Numbers are “Economic Barometers” As they help us study the changes in economic conditions.
[bookmark: Limitations_of_Index_Numbers]Limitations of Index Numbers
1. Sampling Errors. Index numbers are never cent percent accurate. Since selected items are included in the construction of index numbers, the sampling error creeps in. It is generally seen that two different samples drawn from the same universe do not produce identical results.
2. Quality of the product remains the same. Index number construction is based on the fact that the quality of the items which are include does not change In reality, in the changing world, new items enter the market. Therefore, this assumption proves as a limitation.
3. Specific Index for specific purpose. There can be no purpose index number. A specific index serves specific purpose and therefore the applicability of this assumption comes as a limitation.
4. No changes in Tests, Habits and Custom. Construction of index numbers is based on the assumption that there is no change in, testes, habits and customs of the people . How could this be possible in a dynamic world? Rather it is essential to reconsider the weights and construct the new index number.
5. Variety of Methods of Construction. From the various methods at our disposal to construct an index number out of the same data, different results are obtained. There is no single formula which

will stand true for all situations. There for, it becomes practically difficult to pin-point which formula will suit in a particular situation.
6. Unrealiable Comparisons over longer periods. When the current prices are compared with the distant prices. The index number looks meaningless. The current prices contain the effect of a variety of changes that had taken place which are absent in the distant price. There fore, comparisons of current prices to the distance price look ambiguous.
7. Normal Year. The base year with which prices of all other years are to be compared is assumed to be a normal year. But it is very difficult to select any year to be a normal year. Moreover the selection of different years would produce different results.
17. [bookmark: 17._What_is_a_time_series?_What_are_its_]What is a time series? What are its main fundamentals?
Introduction:- In a dynamic economy all variable pertaining to business, commerce and economics, such as price, production, costs, profit, sales, national income, imports-exports etc., are affected directly by the course of time. The statistical technique applied to measures the time based data over a period of time is known as time is unknown as time series analysis It is a set of data or values depending on time. In other words a time series is an arrangement of statistical data in accordance with its time of occurrence. Its shows the dynamic pace of movements of a phenomenon over a period of time. For instance annual production of wheat or rice in India over a number of years, the daily sale receipts of a cooperative store, the daily closing price of a share in the stoke market etc.
Mathematically a time series is expressed as a relationship: Y=f(t)
Where Y is the value of the variable at time t. The variable may be the population of a country or a place in different years a (t). There can be sales (Y) of a departmental store in different months (t) of the years. Also there can be births and deaths (Y) in different months (t) of the years. All these constitute time series.
[
If the value of a variable at time t1, t2, t3…tn and Y1 Y2 Y3 Yn respectively.
	t	:
	t1
	t2
	t3………tn

	Y :
	Y1
	Y2
	Y3…	Yn


Thus a time series has a bivariate distribution, one of the two variable will be time, the independent variable, and other being the value of the variable (Y), the dependent variable, at different points of time (t), The value of ‘t’ may be yearly, monthly,weakly,daily or even hourly.Time series is generally studied with the help of diagrams. Time is taken along the X-axis and the quantity of the variable of measurement on the a Y-axis.
Definitions : According to Croxton and Cowden, “A time series of data arranged chronologically.”
In the words of Patterson, “A time series consists of statistical data which are collected, recorded or observed over successive increments.”
According to Speigal, “A time series is a set of observations taken at specified time, usually at equal intervals.”
In the words of W.Z. Hirsch, “A time series may be defined as a sequence of values of some variable corresponding to successive points in time.”
According to Maslow, “time series shows changes of phenomenon over a period of time i.e. changes in the magnitude of quantity due to chronological variations.”
According to C.H. Mayers, “A time series may be defined as a sequence of repeated measurements of a variable made periodically through time.”
[bookmark: Basic_Requirements_or_Fundamentals_of_Ti]Basic Requirements or Fundamentals of Time Serise :-
The following are some of the fundamental requirements of a time series:
1). Homogeneity of data: The set of data in the series must be homogeneous in value and character
i.e. all the terms in time series must be related to the same phenomenon.
2). Long period: The data recorded for time series must be available sufficiently for a long period.

3). Time Gaps: The time gaps between various values of the series should, possibly, be of equal intervals.
4). Application of Interpolation: Incase there are gaps between the data these should be made up by proper interpolation to arrive at proper results.
18. [bookmark: 18._What_are_Objectives_or_Importance_of]What are Objectives or Importance of Time Series Analysis ?
Objectives or Importance of Time Series Analysis :- The basic objective of the time series analysis, in the words of Prof Hirsch, is, to understand, interpret and evaluate changes in economic phenomena in the hope of most correctly anticipating the course of futures events. However, following are the main objectives of time series analysis:
1). Review of current achievements: Time series analysis facilitates to review the achievements of the present and also to evaluate th current performances in any field of socio-economic activities.
2). To Study past behavior: It helps in the study of the past behavior of the variable under study and to the causes and directions of fluctuations. It also helps in determining the types and nature of the changes having appeared in the variable over a period of time.
3). Facililate comparison: Time series analysis is helpful in making a comparison between the behavior of different time series when the data are recorded systematically. Over a period of time, comparison become easy and conclusion are drawn easily between two times series.
4). To predict future behavior: The probable future behavior of a particular variable can be estimated easily through the analysis of time series. It helps in predicting the short ranges as well as seasonal variations in the phenomenon.
5). Forecasting the Trade Cycle: The basic objective of the time series analysis is to forecast the trade cycles. This provides a safeguared to business and trading community against depression.
6). Isolation of effects of different forces: The time series analysis hlps in isolation of the effects of various forces affecting the time series.
19. [bookmark: 19._What_are_the_Problems_of_analysis_of]What are the Problems of analysis of Time Series ?
Problems of analysis of Time Series: Wit h the help of time series analysis we cannot predict future events accurately. There are certain problems which are follows:
1. The data is available in vast quantity but we want right type of data, form which we want to choose. This is, ordinarily not so.
2. The individual observation in the time series is a composite of many forces which may be pulling together or in reverse direction at any one point of time.
3. The different forces which affect the economic data are not regular in their operation. The influence of factors like climate, customs and tradition is not regular.
In order to solve the problems of analysis of times series, we decompose the time series which helps us in knowing the historical past and also give some insight into the future.
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