SYLLABUS
NORTH LAKHIMPUR COLLEGE (Autonomous)
PROGRAMME:B.Sc./ B.A.

COURSE: STATISTICS (GENERIC ELECTIVE)

Generic Elective Papers (GE) (Credit: 6 each) (Any four to be offered to other

Departments/Disciplines)

1. Statistical Methods

2. Introductory Probability

3. Basics of Statistical Inference

4. Introduction to Operations Research

5. Applied Statistics

6. Research Methodology
	Semester
	Course Code
	Title
	Credit

	I
	
	STAT‐GE‐1
	
	4

	
	
	STAT‐GE‐1
	Practical/ Lab Work
	2

	II
	
	STAT‐GE‐2


	
	4

	
	
	STAT‐GE‐2
	Practical/Lab. work 
	2

	III
	
	STAT‐GE‐3
	
	4

	
	
	STAT‐GE‐3
	Practical/Lab. Work
	2

	IV
	
	STAT‐GE4
	
	2

	
	
	STAT‐GE‐4
	Practical/Lab. Work
	4


Generic Elective

STAT-GE-1 Statistical Methods







Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Introduction: Definition and scope of Statistics, concepts of statistical population and sample. Data: quantitative and qualitative, attributes, variables, scales of measurement - nominal, ordinal, interval and ratio. Presentation: tabular and graphic, including histogram and ogives.

UNIT II

Measures of Central Tendency: mathematical and positional. Measures of Dispersion: range, quartile deviation, mean deviation, standard deviation, coefficient of variation, moments, skewness and kurtosis.

UNIT III

Bivariate data: Definition, scatter diagram, simple, partial and multiple correlation (3 variables only), rank correlation. Simple linear regression, principle of least squares and fitting of polynomials and exponential curves.

UNIT IV

Theory of attributes, consistency of data, independence and association of attributes, measures of association and contingency.

SUGGESTED READING:

1. Goon A.M., Gupta M.K. and Dasgupta B. (2002): Fundamentals of Statistics, Vol. I

& II, 8th Edn. The World Press, Kolkata.

2. Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statistics

with Applications, (7th Edn.), Pearson Education, Asia.

3. Mood, A.M. Graybill, F.A. and Boes, D.C. (2007): Introduction to the Theory of

Statistics, 3rd Edn., (Reprint), Tata McGraw-Hill Pub. Co. Ltd.

STAT-GE-1 PRACTICAL/ LAB WORK





Credit: 2  [ Marks:30 IA:6+ End Sem:24]
List of Practical

1. Graphical representation of data

2. Problems based on measures of central tendency

3. Problems based on measures of dispersion

4. Problems based on combined mean and variance and coefficient of variation

5. Problems based on moments, skewness and kurtosis

6. Fitting of polynomials, exponential curves

7. Karl Pearson correlation coefficient

8. Partial and multiple correlations

9. Spearman rank correlation with and without ties.

10. Correlation coefficient for a bivariate frequency distribution

11. Lines of regression, angle between lines and estimated values of variables.

12. Checking consistency of data and finding association among attributes.
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Generic Elective

STAT-GE-2 Introductory Probability







Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Probability: Introduction, random experiments, sample space, events and algebra of events. Definitions of Probability – classical, statistical, and axiomatic. Conditional Probability, laws of addition and multiplication, independent events, theorem of total probability, Bayes’ theorem and its applications.

UNIT II

Random Variables: Discrete and continuous random variables, p.m.f., p.d.f. ,c.d.f. Illustrations of random variables and its properties. Expectation, variance, moments and moment generating function.

UNIT III

Convergence in probability, almost sure convergence, Chebyshev’s inequality, weak law of large numbers, De-Moivre Laplace and Lindeberg-Levy Central Limit Theorem (C.L.T.).

UNIT IV

Standard probability distributions: Binomial, Poisson, geometric, negative binomial, hypergeometric, uniform, normal, exponential, beta, gamma.

SUGGESTED READING:

1. Hogg, R.V., Tanis, E.A. and Rao J.M. (2009): Probability and Statistical Inference,

Seventh Ed, Pearson Education, New Delhi.

2. Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statistics

with Applications, (7th Edn.), Pearson Education, Asia.

3. Myer, P.L. (1970): Introductory Probability and Statistical Applications, Oxford &

IBH Publishing, New Delhi

STAT-GE-2  PRACTICAL/LAB. WORK:




Credit: 2  [ Marks:30 IA:6+ End Sem:24]
List of Practical

1. Fitting of binomial distributions for n and p = q = ½ given

2. Fitting of binomial distributions for n and p given

3. Fitting of binomial distributions computing mean and variance

4. Fitting of Poisson distributions for given value of lambda

5. Fitting of Poisson distributions after computing mean

6. Application problems based on binomial distribution

7. Application problems based on Poisson distribution

8. Problems based on area property of normal distribution

9. To find the ordinate for a given area for normal distribution48
10. Application based problems using normal distribution

11. Fitting of normal distribution when parameters are given

12. Fitting of normal distribution when parameters are not given
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Generic Elective

STAT-GE-3 Basics of Statistical Inference







Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Estimation of population mean, confidence intervals for the parameters of a normal distribution (one sample and two sample problems). The basic idea of significance test. Null and alternative hypothesis. Type I & Type II errors, level of significance, concept of p-value. Tests of hypotheses for the parameters of a normal distribution (one sample and two sample problems).

UNIT II

Categorical data: Tests of proportions, tests of association and goodness-of-fit using Chisquare test, Yates’ correction.

UNIT III

Tests for the significance of correlation coefficient. Sign test for median, Sign test for symmetry, Wilcoxon two-sample test.

UNIT IV

Analysis of variance, one-way and two-way classification. Brief exposure of three basic principles of design of experiments, treatment, plot and block. Analysis of completely randomized design, randomized complete block design. Bioassay.

SUGGESTED READING:

1. Daniel, Wayne W., Bio-statistics: A Foundation for Analysis in the Health Sciences.

John Wiley (2005).

2. Goon, A.M., Gupta M.K. & Das Gupta, Fundamentals of statistics, Vol.-I & II

(2005).

3. Dass, M. N. &Giri, N. C.: Design and analysis of experiments. John Wiley.

4. Dunn, O.J Basic Statistics: A primer for the Biomedical Sciences .(1964, 1977) by

John Wiley.

5. Bancroft, Holdon Introduction to Bio-Statistics (1962) P.B. Hoebar New York.

6. Goldstein, A Biostatistics-An introductory text (1971). The Macmillion New York.

STAT-GE-3 PRACTICAL/LAB WORK




Credit: 2  [ Marks:30 IA:6+ End Sem:24]
List of Practical

1. Estimators of population mean.

2. Confidence interval for the parameters of a normal distribution (one sample and two sample problems).

3. Tests of hypotheses for the parameters of a normal distribution (one sample and two sample problems).

4. Chi-square test of proportions.50
5. Chi-square tests of association.

6. Chi-square test of goodness-of-fit.

7. Test for correlation coefficient.

8. Sign test for median.

9. Sign test for symmetry.

10. Wilcoxon two-sample test.

11. Analysis of Variance of a one way classified data

12. Analysis of Variance of a two way classified data.

13. Analysis of a CRD.

14. Analysis of an RBD.
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Generic Elective

STAT-GE-4 Introduction to Operations Research





Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Introduction to Operations Research, phases of O.R., model building, various types of O.R. problems. Linear Programming Problem, Mathematical formulation of the L.P.P, graphical

solutions of a L.P.P.

UNIT II

Optimum solution to a L.P.P: Simplex method, concept of artificial variables and Charne’s big M-technique. Graphically identifying special cases of L.P.P. Concept of duality in L.P.P.

UNIT III

Transportation Problem: Initial solution by North West corner rule, Least cost method and Vogel’s approximation method (VAM), MODI’s method to find the optimal solution. Assignment problem: Hungarian method to find optimal assignment.

UNIT IV

Game theory: Rectangular game, minimax-maximin principle, solution to rectangular game using graphical method, dominance property to reduce the game matrix and solution to rectangular game with mixed strategy. Networking: Shortest route problem

SUGGESTED READING:

1. Taha, H. A. (2007): Operations Research: An Introduction, 8th Edition, Prentice

Hall of India.

2. SwarupKanti, Gupta, P.K. and Manmohan (2007): Operations Research, 13th Edition,

Sultan Chand and Sons.

3. Ravindran, A, Phillips, D.T., Solberg,J.J.(2005): Operations Research- Principles and

Practice, John Wiley & Sons.

STAT-GE-4 PRACTICAL/LAB WORK: Using TORA/WINQSB/LINGO 

Credit: 2  [ Marks:30 IA:6+ End Sem:24]
List of Practical

1. Mathematical formulation of L.P.P and solving the problem using graphical method

2. Simplex technique to solve L.P.P and reading dual solution from the optimal table

3. Charne’s Big M method involving artificial variables.

4. Identifying Special cases: Degenerate solution, Unbounded solution, Alternate

solution and Infeasible solution by Graphical method and interpretation

5. Allocation problem using Transportation model

6. Allocation problem using Assignment model

7. Networking : Shortest route problem

8. Problems based on game matrix: mx2 / 2xn rectangular and Mixed strategy
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Generic Elective

STAT-GE-5 Applied Statistics






Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Economic Time Series: Components of time series, Decomposition of time series- Additive and multiplicative model with their merits and demerits, Illustrations of time series. Measurement of trend by method of free-hand curve, method of semi-averages and method of least squares (linear, quadratic and modified exponential).Measurement of seasonal variations by method of ratio to trend.

UNIT II

Index numbers: Definition, Criteria for a good index number, different types of index numbers. Construction of index numbers of prices and quantities, consumer price index number. Uses and limitations of index numbers.

UNIT III

Statistical Quality Control: Importance of statistical methods in industrial research and practice. Determination of tolerance limits. Causes of variations in quality: chance and assignable. General theory of control charts, process & product control, Control charts for variables: X- bar and R-charts. Control charts for attributes: p and c-charts

UNIT IV

Demographic Methods: Introduction, measurement of population, rates and ratios of vital events. Measurement of mortality: CDR, SDR (w.r.t. Age and sex), IMR, Standardized death rates.

Life (mortality) tables: definition of its main functions and uses. Measurement of fertility and reproduction: CBR, GFR, and TFR. Measurement of population growth: GRR, NRR.

SUGGESTED READING:

1. Mukhopadhyay, P. (1999): Applied Statistics, New Central Book Agency, Calcutta.

2. Gun, A.M., Gupta, M.K. and Dasgupta, B. (2008): Fundamentals of Statistics, Vol. II,

9th Edition World Press, Kolkata.

3. Gupta, S. C. and Kapoor, V.K. (2008): Fundamentals Of Applied Statistics, 4th

Edition(Reprint), Sultan Chand & Sons

4. Montogomery, D. C. (2009): Introduction to Statistical Quality Control, 6th Edition,

Wiley India Pvt. Ltd.
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STAT-GE-5 PRACTICAL/LAB WORK






Credit: 2  [ Marks:30 IA:6+ End Sem:24]
List of Practical

1. Measurement of trend: Fitting of linear, quadratic trend, exponential curve and

plotting of trend values and comparing with given data graphically.

2. Measurement of seasonal indices by Ratio-to-trend method and plotting of trend

values and comparing with given data graphically.

3. Construction of price and quantity index numbers by Laspeyre’s formula, Paasche’s

formula, Marshall-Edgeworth’s formula, Fisher’s Formula. Comparison and

interpretation.

4. Construction of wholesale price index number, fixed base index number and

consumer price index number with interpretation

5. Construction and interpretation of X bar & R-chart

6. Construction and interpretation p-chart (fixed sample size) and c-chart

7. Computation of measures of mortality

8. Completion of life table

9. Computation of measures of fertility and population growth
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GE Papers in Statistics

STAT-GE-6 Research Methodology





Credit 4 [ Marks:70 IA: 14 + End Sem:56 ]

UNIT I

Introduction to research, meaning of research, role of research in important areas, process of research, types of research, Unit of analysis, characteristics of interest. Research problem as a hypothesis testing

Sampling Techniques: Introduction to sampling, advantage of sampling over census, simple random sampling, sampling frame, probabilistic aspects of sampling, stratified random sampling, other methods of sampling, sampling design, non probability sampling methods

UNIT II

Data: Introduction, primary and secondary data, methods of collecting primary data, merits and demerits of different methods of collecting primary data, designing a questionnaire, pretesting a questionnaire, editing of primary data, technique of interview, collection of secondary data, scrutiny of secondary data, Data Processing: Introduction, editing of data, coding of data, classification of data, tables as data presentation devices, graphical presentation of data

UNIT III

Data Analysis: An overview on techniques in univariate, bivariate and multivariate data Models and Model Building: role of models, types of models, objectives of modeling, model building/ model development, model validation, simulation models

UNIT IV

Formats of Reports: introduction, parts of a report, cover and title page, introductory pages, text, reference section, typing instructions, copy reading, proof reading. Presentation of a report: introduction, communication dimensions, presentation package, audio-visual aids, presenter's poise.

SUGGESTED READING:

1. Kotahri, C.R (2009): Research Methodology: Methods and Techniques, 2nd Revised

Ed. Reprint, New Age International Publishers

2. Lilien, Gary L. and Philip Kotler, 1983. Marketing Decision Making; A Model

Building Approach, Harper & Row, New York.

3. Shenoy, GVS, et al., (1983). Quantitative Techniques for Managerial Decision

Making, Wiley Eastern

STAT-GE-6 PRACTICAL/LAB WORK

Credit: 2  [ Marks:30 IA:6+ End Sem:24]
Submit a Research Report based on empirical study on some real life situation. The student will

personally collect, analyse, interpret the data and prepare a report under the supervision of a faculty.
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