B.COM - III SEMESTER
BUSINESS STATISTICS – I

	Subject Code
	B.Com
	IA Marks
	20

	No. of Lecture Hrs/ Week
	05
	Exam hours
	03

	Total no. of lecture hours
	60
	Exam Marks
	80



OBJECTIVES:
1. To expose and familiarize the students with basic concepts of the Business Statistics
2. To enable the Students to improve logical reasoning ability and interpretation of various business results.
3. To Study and critically analyze business data using statistical tools to problems facing in business
4. To equip the students with techniques for data analysis.
5. To stimulate the students interest by the use of statistical techniques for taking decisions.
6. To make the students of Commerce to be acquainted with the techniques of Data Analysis.

UNIT – I: WOMEN STATISTICS	10 HRS
UNIT - II: DISCRIPTIVE STATISTICS	15 HR
· Definition of Statistics (singular and plural definitions)
· Characteristics of Statistical data
· Types of Data: Primary data and Secondary data (Definition only)
· Discrete and continuous Variables
· Data measurement Scales – Nominal, ordinal, Interval and Ratio (Meaning and examples)
· Questionnaire/schedule –
· Sampling : Simple Random Sampling, Stratified, Systematic, cluster
· Presentation of data : by Charts and Graphs
· Measures of central tendency: Mean Median and Mode for grouped and ungrouped data. Business applications, Partition values.
· Measures of Dispersion – Concept of dispersion, Types of Dispersion - Range, Standard deviation, Co-efficient of variation for ungrouped and grouped data, Business Applications
· Skewness :

UNIT - III – CORRELATION AND REGRESSION : CONCEPT OF BIVARIATE DATA
15 HRS
Correlation : Meaning and Types, Correlation and causation
· Properties of correlation co-efficient
· Methods of Measuring correlation - Scatter diagram method Karl Pearsons’s co-efficient of correlation, Co-efficient of determination (r2) and conclusion.
Regression : Definition and equations of regression
· Properties of regression co-efficients and Business applications
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UNIT IV: Index numbers – Definition, Types and Uses of Index Numbers.	15 HRS Construction of Index Numbers – Simple aggregate method and Weighted aggregate method
(Laspeyre’s, Paasche’s, Marshall – Edgeworth and Fisher’s Index Numbers) Cost of living Index Numbers- Definition and uses
Concept of real wage and Purchasing Power of money
Methods of construction of cost of living Index Numbers - Aggregate Expenditure Method and Family budget method

UNIT – V: Linear Programming Problem (LPP) : Definition of LPP.	5 HRS
· Definition: Decision variables, objective function
· Constraints, solution, Basic solution, Basic feasible solution, optimal solution
· Formulation of LPP. for two variables only
· Solution of LPP using graphical method
· Assignment problem: Definition, Hangarian method to find solution, Business applications

Suggested Readings:
1. Levine: Business Statistics – A First Course, Pearsons/PHI, New Delhi
2. S C Gupta: Fundamentals of Stastics, HPH New Delhi
3. Sancheti & Kapoor: Business Stastics, Sultan Chand & Songs, New Delhi
4. Agarwal and Bharadwaj: Business Statistics, Kalyani, New Delhi.
5. Nag NK: Business Stastics, Kalyani, New Delhi
6. Business Stastistics : R H Dhareshwar
7. Operation Research : Dr. S. P. Gupta, Dr. P.K. Gupta and Dr. Manmohan

BLUE PRINT OF QUESTION PAPER

	MARKS/ CHAPTERS
	SECTION
– A
	SECTION
– B
	SECTION
– C
	
TOTAL

	
	2 MARKS
	5 MARKS
	15 MARKS
	

	Women Statistics
	01
	01
	-
	07

	Descriptive Statistics
	04
	01
	02
	43

	Index Numbers
	02
	01
	01
	24

	Correlation and Regression
	03
	01
	01
	26

	Linear	Programming	Problem
(LPP) and Assignment Problem
	02
	01
	01
	24

	Total
	12
	05
	05
	



Note:
01) Section ‘A’ answer any ten out of twelve questions.
02) Section ‘B’ answer any three out of five questions.
03) Section ‘B’ answer any three out of five questions.

B.COM IV – SEMISTER
BUSINESS STASTISTICS II
	Subject Code
	B.Com
	IA Marks
	20

	No. of Lecture Hrs/ Week
	05
	Exam hours
	03

	Total no. of lecture hours
	60
	Exam Marks
	80


UNIT – I: Time series: Definition, Uses and components of time series.	15 HRS
· Methods of Measurement of secular trend - Moving average method and Method of least squares – linear trend only.
UNIT – II : Statistical Quality Control (SQC) :	10 HRS
· Introduction, Types of control charts, chance and assignable causes.
· Process and Product control (definition only)
· 3 σ and 6 σ control chart X,R Chart – P-chart, C – chart, np – chart (only business applications)
UNIT – III: Probability : Definition - Samples space, event, types of event	10 HRS
· Definition of probability of an event
· Simple examples - Statement of addition and multiplication theorem, conditional probability
· (Simple examples) Baye’s theorem, simple problems
· Business application on Baye’s theorem
UNIT I - IV: Theoretical distributions:	10 HRS
· Binomial Poisson and Normal distribution (only Business applications)
UNIT – V : Testing of Hypothesis	15 HRS
Definition of sampling distribution, standard error, hypothesis - Null and alternative hypothesis, Level of significance, P-value, Type-I and Type-II errors, Tests – Z, t, F and χ2 – test (Business applications only)
Suggested Readings :
1. Levine: Business Statistics – A First Course, Pearsons/PHI, New Delhi
2. S C Gupta: Fundamentals of Statistics, HPH New Delhi
3. S P Gupta: Statistical Methods, Sultan Chand & Sons, New Delhi
4. R H Dhareshar – Commercial Arithmetic
5. S C Gupta and V K Kapoor - Applied Statistics
6. Kanthi Swaroop - Operations Research
BLUE PRINT OF QUESTION PAPER
	MARKS/ CHAPTERS
	SECTION – A
	SECTION – B
	SECTION – C
	TOTAL

	
	2 MARKS
	5 MARKS
	15 MARKS
	

	Time Series
	02
	01
	01
	24

	Statistical Quality Control (SQC)
	02
	01
	01
	24

	Probability
	02
	01
	01
	24

	Theoretical distributions
	03
	01
	01
	26

	Testing of Hypothesis
	03
	01
	01
	26

	Total
	12
	05
	05
	


Note:
01) Section ‘A’ answer any ten out of twelve questions.
02) Section ‘B’ answer any three out of five questions.
03) Section ‘B’ answer any three out of five questions.

B.COM - III – SEMESTER
COMMERCIAL ARITHMETIC – I

	Subject Code
	B.Com
	IA Marks
	20

	No. of Lecture Hrs/ Week
	05
	Exam hours
	03

	Total no. of lecture hours
	60
	Exam Marks
	80



Objectives:
1. To develop graduates with numerical skills needed in the field of higher education.
2. To develop logical reasoning skills.
3. To update the students with emerging trends and techniques to compute
4. To prepare a base for various courses like C.A, M.B.A ETC.
5. To prepare the students to perform well to crack competitive examinations.

UNIT – I : Fundamentals of Mathematics	17 Hours
· Rapid methods of calculation.
-Multiplication of Two and Three digited number.
-Shortcuts to division, divisibility Tests.
· Number System
· Real Numbers natural Numbers, Rational and irrational Numbers.
· Common Factors among the numbers : HCF and LCM
· Linear Equations
· Solutions to Linear equation for one and two variables
· Indices
Definition, base and Index Laws of Indices, Simple Problems
· Logarithms
Definition,- Logarithm antilogarithms and common logarithm Logarithm of number- characteristic and mantissa
Laws of Logarithms and simple problems.
· Progressions
Definition and types of progression – arithmetic and geometric Application to Business .

UNIT – II. Ratio, Proportion and Percentage, Profit and loss.	15 Hours Ratio: Definition – antecedent and consequent and simple illustration
· Proportion: Definition – means and extremes, rule of three types of proportion- direct and inverse continued and compound proportion
· Percentages Definition and problems
· Profit and Loss : Definition, selling price, Cost price, Profit and Loss, Rate of Profit and Loss Simple problems.

UNIT – III. Commission Brokerages and discount.	08 Hours Commission : Definition- commission agents, rate of commission and simple problems Brokerage: Broker, commission

Discount : Definition of marked price, Invoice price and net price, Types of discount, rate of discount, simple problems
UNIT – IV. Simple Interest and compound Interest, Depreciation.	10 Hours Simple Interest : Definition of principal, rate of interest, period and amount, Simple
problems
Compound Interest : Definition, varying rates of interest nominal and effective rate of
interest
Depreciation : Definition, Methods of measuring depreciation- Fixed instalment
methods and diminishing balance methods.

UNIT – V. Installment Buying and simple Annuities.	10 Hours Installment –buying : Definition and simple problems
Annuities : Definition, Types of Annuities- immediate annuity, annuities certain Perpetuity, simple problems.

Suggested Readings :
1. Iyer and Beri : Commercial Arithmetic, Sultan New Delhi
2. Patvardhan and Joshi: Commercial Arithmetics, Kitab Mahal, Agra.
3. Chanda S C & Naga N : Commercial Arithmetics
4. R H Dhareshwar – Commercial Arithmetic’s

BLUE PRINT OF QUESTION PAPER

	MARKS/ CHAPTERS
	SECTION – A
	SECTION
– B
	SECTION
– C
	
TOTAL

	
	2 MARKS
	5 MARKS
	15 MARKS
	

	Fundamentals of Mathematics
	06
	01
	01
	32

	Ratio, Proportion & Percentage
Profit and Loss
	02
	01
	01
	24

	Simple Interest and Compound
Interest and Depreciation
	01
	01
	01
	22

	Installment Buying and Simple
Annuities
	02
	01
	01
	24

	Present Worth and Discount Unit
	01
	01
	01
	22

	Total
	12
	05
	05
	



Note:
01) Section ‘A’ answer any ten out of twelve questions.
02) Section ‘B’ answer any three out of five questions.
03) Section ‘B’ answer any three out of five questions.

B. COM – IV SEMESTER
COMMERCIAL ARITHMETIC – II
	Subject Code
	B.Com
	IA Marks
	20

	No. of Lecture Hrs/ Week
	05
	Exam hours
	03

	Total no. of lecture hours
	60
	Exam Marks
	80


UNIT – I : Insolvency and Insurance –	10 Hrs
· Insolvency : definition – Insolvent, Insolvency Insolvent, Insolvency, types of creditors, dividend, simple problems
· Insurance : Introduction, Types of insurance- Life Insurance, Premium, commission to agents, bonus, surrender value and paid-up value and Simple Problems.
General Insurance : Types of General Insurance, Over Insurance, Under Insurance, Claims and losses and simple problems.
UNIT – II . Present worth and Discount, Foreign Bills.	10 Hrs
· 	Bills of Exchange, nominal and legal due date, discounting of bills, Present worth True discount, Bankers discount, Banker’s gain
· Foreign Bills and Exchange
Introduction, Currency, rate of Exchange, par of Exchange, Exchange banks. Foreign Bills: simple problems on trade and tourism.
UNIT – III. Partnership:	15 Hrs
Sharing of Profits and losses, Interest on capital and drawings,  calculation  of  goodwill	on admission and on retirement of partners.
UNIT – IV. Joint stock companies:	15 Hrs
Shares and Stocks, issue and Redemption of of debenture, payment of dividend, issue of bonus shares.
UNIT – V. Time, Work and speed.	10hrs
Simple Problems involving time, speed and work.
Suggested Readings :
1. Iyer and Beri : Commercial Arithmetic, Sultan New Delhi
2. Patvardhan and Joshi: Commercial Arithmetics, Kitab Mahal, Agra.
3. Chanda S C & Naga N : Commercial Arithmetics and Elements of Statistics Vol. I
4. R H Dhareshwar – Commercial Arithmetics
BLUE PRINT OF QUESTION PAPER

	MARKS/ CHAPTERS
	SECTION – A
	SECTION – B
	SECTION – C
	
TOTAL

	
	2 MARKS
	5 MARKS
	15 MARKS
	

	Insolvency and Insurance
	02
	01
	01
	32

	Present worth and Discount and
Foreign Bills
	02
	01
	01
	24

	Partnership
	03
	01
	01
	22

	Joint stock companies
	03
	01
	01
	24

	Time, Work and speed
	02
	01
	01
	22

	Total
	12
	05
	05
	


Note:
01) Section ‘A’ answer any ten out of twelve questions.
02) Section ‘B’ answer any three out of five questions.
03) Section ‘B’ answer any three out of five questions.

APPLIED STATISTICS
B.A. SEMESTER APPLIED STATISTICS (OPTIONAL)
COURSE STRUCTURE

	
Semester
	
Title of the paper
	Teaching hours per
week
	Theory marks
	Internal assessment
marks
	Total marks
	
Examination

	I
	Basic Statistics
	05
	80
	20
	100
	3 hours

	II
	Descriptive Statistics
	05
	80
	20
	100
	3 hours

	III
	Probability
and Distribution
	05
	80
	20
	100
	3 hours

	IV
	Statistical Inference
	05
	80
	20
	100
	3 hours

	V Paper I
	Theory of Sampling
	05
	80
	20
	100
	3 hours

	V Paper II
	Population studies
and Industrial Statistics
	05
	80
	20
	100
	3 hours

	VI Paper I
	Operations Research
	05
	80
	20
	100
	3 hours

	VI Paper-II
	Analysis of Variance and Design of experiments
	05
	80
	20
	100
	3 hours



I. Goals and Objectives :

1. To create an aptitude and bring Statistical awareness among the students.
2. To train promising learners  to  teach  Applied  Statistics  effectively  at  various  level  in  the	educational institutions.
3. To	provide	adequate	Statistical	knowledge	and	skills	as	needed	for	the competitive	examination.
4. To enrich and enhance analytical skills through Statistical techniques.
5. To make the subject student friendly, socially relevant and to cultivate research culture among	the students.

Question paper pattern in Applied Statistics (optional) for all semesters.

	Section A
	

	I. Answer any 10 questions out of 12 questions (Q.Nos. 1 to 12), marks.
	10x2=20

	Section B
	

	II. Answer any 6 questions out of 8 questions (Q.Nos. 13 to 17), marks
	3x5=30

	Section C
	

	III. Answer the following questions (Q.Nos.18 to 22) marks
	3x15=45


Total 80 marks

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

	B.A.I Semester
	Applied Statistics Paper - Basic Statistics

	
Unit and unit Title
	Questions from each unit
	
Total Marks

	
	2 marks
	5 marks
	15 marks
	

	Unit - I
women statistics, Introduction to Statistics and Basic concepts
	
3
	
1
	
1
	
26

	Unit – II
Diagrammatic and Graphical representation
	
2
	
1
	
1
	
24

	Unit – III
Measures of Central Tendency
	3
	1
	1
	26

	Unit - IV
Measures of Dispersion
	
2
	
1
	
1
	
24

	Unit - V
Skewness , Kurtosis and Computer
	2
	1
	1
	24

	Total questions
	12
	05
	05
	124 Marks



BA I SEMESTER APPLIED STATISTICS (OPTIONAL)

BASIC STATISTICS
Teaching Hourse : 5 Hourse per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT-I: WOMEN STATISTICS, INTRODUCTION TO STATISTICS AND BASIC CONCEPTS.
Meaning, origin, definition, functions and limitations of Statistics, applications in other subjects. Primary and secondary data. Methods of collection of primary data with merits and demerits. Meaning of questionnaire and schedule. Source of secondary data. Classification- meaning and objectives of classifications. Types of classifications-Chronological, Geographical, Qualitative and Quantitative classifications. Explanation with examples. Explanation of range, class, class limits, class intervals, width of class interval, tally bars, frequency cumulative frequency, mid-point of class interval, open-end classes, inclusive and exclusive classes. Formation of discrete and continues frequency distributions. Tabulation : meaning, objectives and rules of tabulations, format of a table and brief explanation of parts of table. Types of tables. Preparation of blank tables and tables with numerical information.	15 Hour UNIT - II : Diagrammatic and graphical representation of data.
Diagrams : Meaning, importance of diagrams and general rules of construction of diagrams. Types of Diagrams – simple, multiple, component, percentage bar diagrams and pie diagram. Problems on the construction of diagrams. Graphs: Types of Graphs – explanation of construction histogram and examples on obtaining mode from histogram. Method of construction of frequency polygon and frequency curve. Ogives - method of construction of Ogives and problems obtaining the value of median and quartiles from less than Ogive. Difference between diagrams and graphs.	10 Hours UNIT - III : Measures of Central Tendency:
Meaning, types and functions of Measures of central tendency. Essentials of a good measure of central tendency. Arithmetic mean-definition, merits and demerits. Properties of arithmetic mean. Problems on both grouped and ungrouped data. Median- definition and merits and demerits. Problems on grouped and ungrouped data. Mode- definition and merits and demerits. Problems on grouped and ungrouped data. Empirical relationship between mean, median and mode. Geometric mean- definition and merits and demerits. Harmonic mean - definition and merits and demerits. Partition values- definition and types of partition values. meaning of quartiles, deciles and percentiles. Problems on Quartiles for grouped ungrouped data only.	15 Hours
UNIT - IV : Measures of Dispersion:
Meaning and objectives of measures of dispersion. Essentials of a good measure of dispersion, absolute and relative measures of dispersion. Range – definition, absolute and relative measures formulae. Examples on ungrouped data, Merits and demerits. Quartile Deviation- definition, absolute and relative measures formulae. Merits and demerits. Problems on grouped and ungrouped data. Mean Deviation –definition, absolute and relative formulae, merits and demerits, simple problems on grouped and ungrouped data, Standard Deviation – definition and merits and demerits, Coefficient of Variation, Simple problems on grouped and ungrouped data on  standard deviation and coefficient of variation.	10 Hours

UNIT - V : Skewness and Kurtosis and Computer:
Skewness ; Definition, objectives and types of skewness, explanation of positive skewness and negative skewness with diagrams. Measures of skewness- Karl Pearson’s coefficient of skewness and Bowley’s coefficient of Skewness. Simple problems.
Kurtosis : definition and types of kurtosis. Explanation of types of kurtosis with neat diagrams. Difference between skewness and kurtosis.
Computer. Historical background, Meaning, functions and limitations. .Organization of main components of a computer and their functions.Computer languages and their meaning. Meaning of Hardware’s and Software’s.	10 Hours
REFERENCE AND TEXT BOOKS :
1) S.G.Gani - Sankhyashasthra and Ganakayantra Udaya Prakashan
2) S.C.Gupta - Fundamentals of Statistics,Himalaya Publishing House Pvt. Ltd.
3) S.P.Gupta	-	Statistical	Methods,Sultan	Chand	and	Sons	Publications New Delhi
4) Raj mohan - Statistics volume-1, Benaka Books.
5) S.C.Gupta & V. K. Kapoor -Fundamentals of mathematical Statistics. Sultan Chand and Sons New Delhi
6) D.C.Sancheti & V.K.Kapoor – Statistics Sultan Chand and Sons New Delhi
7) S.Biswas - Topics in Statistical methodology. Wiley Estern,New Delhi
8) B.C.Kamat -	Business Statistics, Vikram publications
9) G.S.Monga - Mathematics and statistics for Economics.Vikas Publishing Ltd
BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS
Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:
	B.A.II Semester
	Applied	Statistics	Paper	II-	Descriptive
Statistics

	
Unit and unit Title
	Questions from each unit
	
Total Marks

	
	2 marks
	5 marks
	15 marks
	

	Unit – I
 Index Numbers
	2
	1
	2
	39

	Unit – II Time Series
	
3
	
1
	
1
	
26

	Unit – III Correlation
	3
	1
	1
	26

	Unit - IV Regression
	
2
	
1
	
1
	
24

	Unit - V
Algorithms,	Flow	charts	and	simple problems
	
2
	
1
	
-
	
9

	Total questions
	12
	05
	05
	124 Marks



BA II Semester Applied Statistics (optional) Descriptive Statistics
Teaching Hourse : 5 Hourse per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT-I: Index Numbers:
Definition, uses and limitations of index numbers. Brief description of the steps in the construction of index numbers. Classification of index numbers. Construction of Laspeyre’s, Paasche’s, Fishers, and Marshall- Edgeworth’s price and quantity index numbers. Tests of a index number- Unit test, time reversal test, factor reversal test and circular test. Verification of index numbers satisfying the time reversal and factor reversal tests. Problems on index numbers. Cost of living index numbers – meaning, uses and brief description of the steps involved in the construction of a cost of living index number. Methods of construction of cost of living index numbers- Aggregate expenditure method and Family Budget Method. Problems on cost of living index number.	15 Hours
UNIT-II: Time Series:
Definition, uses, components of time series, brief explanation of the components of time series. Measurement of trend by graphical, semi-average, moving averages method and problems on them. Method of least squares- Fitting of straight line trend – method, normal equations, obtaining trend values, estimating future trend and plotting the original and trend values on the graph. Fitting of second degree trend- normal equations and obtaining trend equation. Making future estimates.	15 Hours
UNIT-III: Correlation:
Definition, Meaning of types of correlation-positive, negative, perfect and no correlation with examples. Utility of study of correlation analysis. Methods of studying correlation. Scatter diagram-definition and explanation with charts. Merits and demerits, problems regarding construction of scatter diagram. Karl Person’s coefficient of correlation – definition, formulae, and properties of coefficient of correlation. Problems based on ungrouped data. Spearman’s Rank coefficient of correlation – definition and explanation of method with merits and demerits. Problems with ties and without ties.	15 Hours
UNIT-IV: Regression:
Definition of regression, regression equation of X on Y and Y on X. Properties of regression co-efficient and regression lines. Problems based on ungrouped data. Comparison between correlation and regression.	12 Hours
UNIT-V: Algorithms, Flow charts and simple problems.
MS Excel. Use of spread sheet, different statistical library functions and their utilities.
08 Hours
REFERENCE AND TEXT BOOKS:
1) S.G.Gani - Sankhyashatra and ganakayantra - Vol - I & II Udaya Ravi Prakashan
2) S.C.Gupta - Fundamental of Statistics. Himalaya Publishing House Pvt Ltd.
3 )S.P.Gupta - Statistical methods. Sultan Chand and Sons Publications NewDelh
4) Rajmohan - Statistics vol II, Benaka  Books  S.C.Gupta & V.K.Kapoor - Fundamentals  of	Applied Statistics. Sultan Chand and Sons New Delhi
5) G.S.Monga - Mathematics and Statistics for Economics. Vikas Publishing Ltd
6) B.L.Agarawal – Programmed Statistics.New Age Internationa lPvt Ltd.
7) Siddhendu Biswas – Topics in Statistical Methedology. Wiley Estern,New Delhi
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B.A. – THIRD SEMESTER

APPLIED STATISTICS (OPTIONAL)

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

B.A.III Semester Applied Statistics Paper – Probability and Distributions

	
Unit and Unit title
	Questions from Each unit
	
Total

	
	
	Marks

	
	2
	5
	15
	

	
	marks
	marks
	marks
	

	I
	3
	1
	1
	26

	Probability and Distributions
	
	
	
	

	II
	3
	1
	1
	26

	Random variable and Mathematical
	
	
	
	

	Expectation
	
	
	
	

	III
	2
	1
	1
	24

	Binomial Distribution
	
	
	
	

	IV
	2
	1
	1
	24

	Poisson Distribution
	
	
	
	

	V
	2
	1
	1
	24

	Normal Distribution
	
	
	
	

	Total questions
	12
	05
	5
	124 Marks
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BA III SEMESTER APPLIED STATISTICS (OPTIONAL) PROBABILITY AND DISTRIBUTIONS
Teaching Hourse : 5 Hourse per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT-I: Theory of Probability:
Introduction to probability, definition of experiment, outcomes, sample space, events, equally likely events, mutually exclusive events, exhaustive events, favorable events, complimentary events, independent events, dependent events, union and intersection of events with examples. Classical/mathematical, empirical/Statistical and axiomatic definitions of probability. Statement and proofs of P (A)+P(A’) =1 and 0 ≤ P(A) ≤ 1. Statement of addition theorem of probability for two non-mutually exclusive events and mutually exclusive events. Definition of independent and dependent events with examples. Conditional probability. Statement of multiplication of theorem of probability for dependent and independent events. Simple numerical problems.
15 Hours
UNIT-II: Random Variable and Mathematical Expectation:
Definition with examples of discrete and continuous random variables. Definition of probability mass function and probability density function. Definition of mathematical expectation, expected mean and variance of discrete random variable. Applications to find expectation of a discrete random variable and variance. Expectation and variance of the functions- a, ax, ax+b, where a and b are constants and related examples. Statement of addition and multiplication theorem of expectation.	10 Hours

UNIT-III:
Bernoulli Distribution. Definition of Bernoulli variate, Bernoulli distribution and probability mass function. Examples of occurence of Bernoulli distribution expression for mean and variance of Bernoulli distribution

Binomial Distribution:
Definition of Binomial variate , Bionomial distribution and probability mass function. Properties of Binomial distribution. Examples of Occurence of Binomial distributions, expression for mean and variance of Binomial distribution. Given the mean and variance, finding the parameters. Fitting of Binomial distribution and obtaining expected frequencies. Simple problems.	10 Hours

UNIT-IV: Poisson Distribution:
Definition of Poisson variate, Poisson distribution and probability mass function. Examples of occurence of Poisson distribution. Properties of Poisson distribution. Expressions for mean and variance of Poisson distribution. Computing probabilities for large n and small p for the given λ . Finding λ for given two successive probabilities. Conditions for Poisson distribution as limiting form of Binomial distribution.
10 Hours

UNIT-V: Normal Distribution:
Definition of normal variate, normal distribution, examples of occurrence of normal distribution, properties of normal distribution and importance of normal distribution. Definition of standard normal variate, standard normal distribution and properties of standard normal distribution. Statement of conditions under which binomial distribution tends to normal distribution. Finding probabilities and expected frequencies when mean and variance are given.
15 Hours
REFERENCE AND TEXT BOOKS :

1.		S.G.Gani  –  A  new  introductory  Statistics  and  Computer  –Vol-  II	Udaya Ravi Prakashan
2 	S.C.gupta and V. K. Kapoor – Fundamentals of mathematical Statistics Sultan Chand and Sons New Delhi
3 S.C.gupta – Fundamentals of Statistics Himalaya Publishing House Pvt Ltd.
4 S.P.Gupta – Statistical methods Sultan Chand and Sons New Delhi
5. B.L.Agarwal – Programmed Statistics	New Age Internationa lPvt Ltd.
6. Saha and Mukharji – Quantitative Methods
7. Monga G.S. –Mathematical and Statistical for Economics Vikas Publishing Ltd
8. D.C.Sancheti and V.K.Kapoor – Statistics. Sultan Chand  and Sons  New Delhi
9. B.D.Gupta – Problems on Mathematical Statistics.Chegg publisher Partners
10. Raj mohan – Statistics vol-II Benaka Books

GROUP - B

B.A. – FOURTH SEMESTER

1. APPLIED STATISTICS (OPTIONAL)

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows

B.A. IV Semester Applied Statistics Paper- Statistical Inference

	Unit and unit title
	Questions from each unit
	Total Marks

	Unit – I
	2 marks
	5 marks
	15 marks
	

	Sampling Distribution
	2
	1
	00
	09

	Unit - II
	
	
	
	

	Estimation
	2
	1
	1
	24

	Unit - III
	
	
	
	

	Testing of Hypothesis
	2
	1
	1
	24

	Unit - IV
	
	
	
	

	Chi-Square Distribution
	3
	1
	1
	26

	Unit - V
	
	
	
	

	t-test and F-test
	3
	1
	2
	41

	Total questions
	12
	05
	05
	124



BA -IV SEMESTER APPLIED STATISTICS (OPTIONAL)
STATISTICAL INFERENCE
Teaching Hourse : 5 Hourse per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT – I: Sampling distribution:
Definition of population, parameter, sample, statistic, sampling distribution of a statistic along with examples. Definition of standard error. Standard error of mean, standard deviation, proportion, difference of means and difference of proportions. Uses of standard error. Simple problems.	05 Hours

UNIT – II: Estimation:
Explanation of the terms - estimation, point estimation and interval estimation. Meaning of confidence interval, confidence limits and confidence co-efficient with examples. Construction of 95% and 99% confidence interval for mean, difference of means, proportion and difference of proportions for large samples only. Numerical problems on the construction of 95% and 99% confidence limits for mean, difference of means, proportion and difference of proportions.	15 Hours

UNIT – III : Testing of Hypothesis:
Explanation of terms – Statistical hypothesis, Null hypothesis, Alternative hypothesis, Level of significance, critical region, size of the test, power of the test with examples. Definition of type –I and type –II errors. Large sample tests
Test of significance of population mean, test of significance of equality of means of two populations, test of significance of population proportion and test of significance of equality of proportions of two populations.	15 Hours

UNIT – IV : Chi-Square Distribution:
Introduction to Chi-squatre distribution
Definition of chi-square variate. Properties of chi- square distribution. Applications of Chi-square distribution . Chi-square test of goodness of fit. Problems on Chi-square test of Goodness of fit. Chi-square test of independence of attributes. Problems on Chi- square test of independence attributes. Chisquare test for testing population variance.	10 Hours

UNIT –V : t- test and F- test:
Definition of t- statistic, assumptions of t-test, properties of t- distribution and applications of t-test . Study of t-test for testing population mean, equality of means and paired  t- test and their applications. Definition of F-statistic, assumptions of F -test and properties of F- distribution. F -test for equality of variances and its applications.	15 Hours.

REFERENCES AND TEXT BOOK :
1. S.G.Gani  –  A  new  introductory  Statistics  and  Computer  –Vol-  II	Udaya Ravi Prakashan
2. S.C.gupta and V. K. Kapoor – Fundamentals of mathematical Statistics Sultan Chand and Sons New Delhi

3. S.C.gupta – Fundamentals of Statistics Himalaya Publishing House Pvt Ltd.
4. S.P.Gupta – Statistical methods Sultan Chand and Sons New Delhi.
5. B.L.Agarwal – Programmed Statistics	New Age Internationa lPvt Ltd.
6. Saha and Mukharji – Quantitative Methods.
7. Monga G.S. –Mathematical and Statistical for Economics Vikas Publishing Ltd
8. D.C.Sancheti and V.K.Kapoor – Statistics. Sultan Chand and Sons New Delhi
9. B.D.Gupta – Problems on Mathematical Statistics.Chegg publisher Partners.
10. Raj mohan – Statistics vol-II Benaka Books.


BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

	B.A. V Semester
	Applied Statistics Paper I – Sampling and statistical Economics.

	
Unit and unit Title
	Questions from each unit
	
Total Marks

	
	2 marks
	5 marks
	15 marks
	

	Unit – I
Indian Official Statistic I:
	
3
	
1
	
1
	
26

	Unit – II
Indian Official Statistic II:
	
2
	
1
	
1
	
24

	Unit – III Sampling Theory
	3
	1
	1
	26

	Unit - IV
Sampling Techniques-I:
	
2
	
1
	
1
	
24

	Unit - V
Sampling Techniques-II
	2
	1
	1
	24

	Total questions
	12
	05
	05
	124 Marks





APPLIED STATISTICS (OPTIONAL) B.A. FIFTH SEMESTER
PAPER – I: SAMPLING AND OFFICIAL STATISTICS

Teaching Hours : 5 Hours per Week
Duration of Examination: 3 hours.	Max. Marks: 80
Unit-I: Indian Official Statistic I:
Present Official system in India, Methods of collection of official statistics, their reliability, sources of statistical data . Statistical agencies-state and central. State Bureau of Economics and statistics	10 Hours
Unit-II : Indian Official Statistic II:
Central Statistical Organization at the Center-National SampleSurvey(NSS), Historical background and functions of NSS.
Central Statistical Organization (CSO)-Introduction, functions and publications of CSO.
10 Hours
Unit-III: Sampling Theory:
Meaning of census and sample survey. Their relative merits and demerits. Planning of sample surveys. Types of errors in sample survey: sampling errors and non-sampling errors-Response error, Non-response error and
Errors in processing data (tabulation error).	12 Hours Unit-IV: Sampling Techniques-I:
Meaning and scope of sampling, Types of sampling - simple random sampling (s r s), systematic random sampling (syrs) and stratified random sampling (strs). Their definitions, merits and demerits. Methods of studying srs. Formulae for estimating population mean, total, variance and
simple problems.	12 Hours
Unit-IV: Sampling Techniques-II:
Systematic random sampling (Sy r s)- Problems based on practical situations- when sample mean is an unbiased & not unbiased estimator of
population mean. Merits & demerits.	12 Hours
Unit-V: Sampling Techniques-III:
Stratified random sampling (st r s)-Proportional and optimal allocations (without mathematical derivation). Simple problems. Advantages and
limitations of these sampling methods.	12 Hours REFERENCE AND TEXT BOOKS:
1. Gupta and Kapoor: Applied Statistics Sultanchand and sons
2. D.C.Sancheti & V.K.Kapoor. Statistics (Theory, Methods &Application). Sultanchand and sons
3. R.L.Levin, O.S.Robin: Statistics for Management. Dorling Kindersley Pvt.Ltd
4. Gani S.G: Applied Statistics. Uday Ravi Prakash
5. S.Saha & S Mukarji: Quantitative Method. Chaitanya, 1969
6. S.P.Gupta: Statistical Methods. Sultanchand and sons
7. B.L.Agarwal Programmed Statistics, New age International PUB Ltd
8. G.S.Monga Mathematics and Statistics for Economics. Vikas Publication

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

	B.A.V Semester
	Applied Statistics PaperII – Demography and Industrial statistics

	Unit and unit Title
	Questions from each unit
	Total Marks

	
	2 marks
	5 marks
	15 marks
	

	Unit - I
National Population Census-I:
	
3
	
1
	
1
	
26

	Unit – II
National Population Census-II:
	
2
	
1
	
1
	
24

	Unit – III
Demographic Methods-I
	2
	1
	1
	24

	Unit - IV
Demographic Methods-II
	3
	1
	1
	26

	Unit - V
Industrial Statistics
	2
	1
	1
	24

	Total questions
	12
	05
	05
	124 Marks



PAPER – II: DEMOGRAPHY AND INDUSTRIAL STATISTICS

Teaching Hourse : 5 Hourse per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT I: National Population Census-I:
Definition of National population census. Historical background of Indian Census. Official system in India for census enumeration, reference point of census time. Methods of collecting census data-Household method (Self enumeration method), Canvasser method (Enumeration method), Mailed questionnaire method, their merits & demerits. Framing of census questionnaire.	8 Hours
UNIT II: National Population Census-II:
Methods of conducting census survey: De-facto Method (Date System) and De-jure Method (Period System). Their merits & demerits. Difference between them. Changes introduced in the House List Schedule of 2001 and 2011 Indian Census.	12 Hours UNIT III: Demographic Methods-I:
Definition of demography, vital events, Vital statistics and sources of vital statistics- Census inquiry, Registration method, sample survey method, Hospital records, Research & Analysis. Their merits & demerits.	5 Hours
UNIT IV: Demographic Methods-II:
Measurement of population growth-Measuring Fertility: definition of fertility, fecundity. Population growth rates-CBR, GFR, ASFR and TFR. Their merits & demerits. Numerical Problems. Reproduction rates-GRR and NRR. Their merits & demerits. Numerical problems.
Measuring Mortality: CDR, ASDR and Standardized Death Rates (STDR). Their merits & demerits. Numerical problems.	20 Hours
UNIT V: Industrial Statistics:
Meaning of Statistical Quality Control (SQC) & it’s advantages. Assignable & Chance variations. Process control and Product control. Control Chart & it’s advantages, 3sigma limits. Types of control charts:
(i) Control Charts for Variable- Mean and  R  charts  &  their  constructions.  Simple  numerical	problems.
(ii) Control		Charts	for	Attributes-	P	and	C	charts.	Their	constructions	&	utility situations.	Simple problems.							15 Hours

REFERENCE AND TEXT BOOKS:
1. Gupta and Kapoor: Applied Statistics Sultanchand and sons
2. D.C.Sancheti & V.K.Kapoor. Statistics (Theory, Methods &Application). Sultanchand and sons
3. R.L.Levin, O.S.Robin: Statistics for Management. Dorling Kindersley Pvt.Ltd
4. Gani S.G: Applied Statistics. Uday Ravi Prakash
5. S.Saha & S Mukarji: Quantitative Method. Chaitanya, 1969
6. S.P.Gupta: Statistical Methods. Sultanchand and sons
7. B.L.Agarwal Programmed Statistics, New age International PUB Ltd
8. G.S.Monga Mathematics and Statistics for Economics. Vikas Publication

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

	B.A.VI Semester
	Applied Statistics Paper – I Operations Research

	
Unit and unit Title
	Questions from each unit
	
Total Marks

	
	2 marks
	5 marks
	15 marks
	

	
Unit - I
Linear programming problem
	
3
	
1
	
1
	
26

	Unit – II
Transportation problem I
	
4
	
2
	
1
	
33

	Unit – III
Transportation [problem II
	1
	-
	1
	17

	Unit - IV
Assignment problem
	
2
	
1
	
1
	
24

	Unit - V
Game theory
	2
	1
	1
	24

	Total questions
	12
	05
	05
	124 Marks



APPLIED STATISTICS (OPTIONAL)

B.A.- VI- SEMESTER

PAPER – I: OPERATIONS RESEARCH (O.R)
Teaching Hours: 5 Hours per Week
Duration of Examination: 3 hours.	Max. Marks: 80

UNIT-I: Linear Programming Problem:
Origin and development OR. Definitions & applications of OR. Linear Programming Problem (LPP) - definition of LPP, Feasible Solution & Optimal solution. Mathematical formulation of the problem & simple problems. Graphical method of solving LPP, merits & demerits of this method. Simple numerical problems.	15 Hours

UNIT-II: Transportation Problem-I:
Definition of Transportation problem, Feasible Solution, Basic Feasible Solution (BFS), Optimum Solution, Non-degenerate BFS & Degenerate BFS.
Methods of finding BFS: Northwest corner rule, Unit penalty method (Vogel’s approximation method) and Matrix minima method (Least cost rule), their procedures and simple numerical problems.	15 Hours

UNIT-III: Transportation Problem-II: Test for optimality for transportation using MODI method.	8 Hours

UNIT-IV: Assignment Problem:
Definition, procedure of solving assignment problem & simple problems.	12 Hours

UNIT-V: Game Theory:
Two person Zero-sum game. Pure and mixed strategies. Maxmin & Minimax Principle.
Saddle  point solution. Payoff  function. Dominance principle.	15 Hours

REFERENCE AND TEXT BOOKS:
1. B.S.Goel & S.K.Mittal: Operations Research. Pragathi Prakashan
2. D.C.Sancheti & V.K.Kapoor. Statistics (Theory, Methods &Application). Sultanchand and sons
3. Kanti Swarup, Gupta & Man Mohan: Operations Research. Sultanchand and sons
4. Gani S.G: Applied Statistics. Uday ravi Prakash
5. Gupta R.K.: Linear Programming. Krishans Prakashan
6. G.S.Monga Mathematics and Statistics for Economics. Vikas Publication

BLUE PRINT FOR MODEL QUESTION PAPERS IN APPLIED STATISTICS

Questions of two marks, five marks and fifteen marks to be asked from each unit of the semester syllabus of B.A. Course in Applied Statistics is as follows:

	
B.A.VI Semester
	Applied Statistics Paper II – Analysis of variance and designs of experiment

	
Unit and unit Title
	Questions from each unit
	
Total Marks

	
	2 marks
	5 marks
	15 marks
	

	
Unit - I
Analysis of Variance (ANOVA) - I:
	
3
	
1
	
1
	
26

	Unit – II
Analysis of Variance (ANOVA) - II
	
2
	
1
	
1
	
24

	Unit – III
Design of Experiments – I
	
3
	
1
	
1
	
26

	Unit - IV
Design of Experiments – II
	
2
	
1
	
1
	
24

	Unit - V
Design of Experiments – III
	
2
	
1
	
1
	
24

	Total questions
	12
	05
	05
	124 Marks



B.A. VI- SEMESTER - APPLIED STATISICS (OPTIONAL)

PAPER – II: ANALYSIS OF VARIANCE (ANOVA) & DESIGN OF EXPERIMENTS
Teaching Hours: 5 Hours per Week
Duration of Examination: 3 hours.	Max. Marks: 80

Unit I: Analysis of Variance (ANOVA) - I:
Assignable & chance variations, definition & basic assumptions of ANOVA. ANOVA for One-Way classified data-assumptions, Linear mathematical model, statement of hypothesis, splitting up of total sum of squares in to various components, degrees of freedom and preparation of ANOVA table.  Simple problems.	12 Hours

Unit II: Analysis of Variance (ANOVA) - II:
ANOVA for Two-Way classified data-assumptions, Linear mathematical model, statement of hypothesis, splitting up of total sum of squares in to various components, degrees of freedom and preparation of ANOVA table. Simple problems.	8 Hours Unit III: Design of Experiments – I:
Definitions of Some important terms- Experiment, Treatment, Experimental unit, Experimental material, Blocks, Yield, Experimental error, Uniformity trials, Precision (sensitivity) & Efficiency. Basic principles of design of experiments-Replication, Randomization & Local Control.	10 Hours
Unit IV: Design of Experiments – II:
Important designs of experiments: CRD, layout of CRD. Statistical analysis of CRD- Assumptions, Linear mathematical model, Statistical hypothesis, splitting up of total sum of squares in to various components, ANOVA table, merits & demerits. Applications.
10 Hours
Unit V: Design of Experiments – III:
RBD, layout of RBD. Statistical analysis of RBD-Assumptions, Linear mathematical model, Statistical hypothesis, splitting up of total sum of squares in to various components, ANOVA table, merits & demerits. Applications. Comparative study of CRD, RBD and LSD.
20 Hours
REFERENCE AND TEXT BOOKS:

1. Gupta and Kapoor: Applied Statistics Sultanchand and sons
2. D.C.Sancheti & V.K.Kapoor. Statistics (Theory, Methods &Application). Sultanchand and sons
3. R.L.Levin, O.S.Robin: Statistics for Management. Dorling Kindersley Pvt.Ltd
4. Gani S.G: Applied Statistics. Uday Ravi Prakash
5. S.Saha & S Mukarji: Quantitative Method. Chaitanya, 1969
6. S.P.Gupta: Statistical Methods. Sultanchand and sons
7. B.L.Agarwal Programmed Statistics, New age International PUB Ltd
8. G.S.Monga Mathematics and Statistics for Economics. Vikas Publication
