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Programme Specific Outcome 

 
 

 

 

 

1. Students will get a strong and valuable knowledge of statistics which will help them to 

think logically and apply them in both their personal and professional life. 

2. Students will have the ability to formulate and then solve critical and complex problems.  

3. Students will be able to create an interdisciplinary relation between different subjects. 

4. Students will have a creative and logical mind by which they can analyse and solve 

practical problems in their life. And in the fields of industry, biological sciences, medical 

sciences, economic sciences, insurance, management sciences, agriculture, information 

and technology, education and psychology. 

5. Students will apply appropriate techniques and also have the ability of modelling complex 

and challenging problems. 

6. Students will recognize the need of self-learning and life-long learning to demonstrate their 

knowledge in their personal development as well as the development of the society. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.Sc. First Year  
Semester - I 

Course Code: STA:101 
 

 

Course Title:  

Descriptive Statistics, Measures of Central tendency, Measures of Dispersion, Moments, 

Skewness and Kurtosis, Probability. 

 

 

Course Outcome 
 

This course offers the students to 

1. Understand the meaning of statistics and its definitions 

2. Understand importance and scope of statistics. 

3. Understand the different characteristics of attributes: nominal scale, ordinal scale. 

Variables: Interval scale, ratio scale, discrete and continuous variables, Difference between 

linear scale and circular scale. Types of data. 

4. Understand the statistical populations, graphical data and bar diagram, pie diagram, 

pictogram, cartogram, stem and leaf charts. 

5. Understand the classification of raw data and its classification, discrete and continuous 

frequency distribution inclusive and exclusive classification open- end classes, cumulative 

frequency distribution. 

6. Understand the graphical presentation of frequency distribution: Histogram, frequency 

curve, frequency polygon, Ogive curves. 

7. Understand Notion of central tendency, arithmetic mean, mode, median, empirical relation 

between mean, median and mode, partition values, Geometric mean, Harmonic mean, 



relation between arithmetic mean (AM), Geometric mean (GM) and Harmonic mean (HM), 

Weighted mean (weighted AM, GM and HM). 

8. Understand the concept of dispersion, characteristics of an ideal measure of dispersion. 

Range and its definition, merits and demerits. Semi-interquartile range. Mean deviation: 

definition, minimality property. Mean square deviation: definition, minimality property of 

mean square deviation, variance and standard deviation- definition, merits and demerits, 

effect of change of origin and scale. Determination of variance of combine series. Measures 

of dispersion for comparison: coefficient of range, coefficient of quartile deviation and 

coefficient of mean deviation, coefficient of variation (CV). 

9. Understand raw moment for grouped and ungrouped data. Moments about and arbitrary 

constant for grouped and ungrouped data. Central moments for grouped and ungrouped  

 

 

 

 

 

data, effect of change of origin and scale, Sheppard’s correction for moments till fourth 

order. Relations between central moments and raw moments (till fourth order). 

10.  Understand the concept of skewness of frequency distribution, positive skewness, negative 

skewness, negative skewness, symmetric frequency distribution. Bowley’s coefficient of 

skewness, Karl Pearson’s coefficient of skewness. Measures of skewness based on 

moments, concepts of kurtosis, leptokurtic, mesokurtic and platykurtic frequency 

distributions, measures of kurtosis based on moments. 

11. Understand random experiment, sample space (for finite), events algebra of events with 

illustration by using Venn diagram. Definition of probability- classical, statistical and 

axiomatic, Probability space. Elementary properties of probability: (i) P(Ø)= 0  

(ii) P(A)=1-P(Aᶜ)      (iii) if A⸦B, then P(A) ≤ P(B)    (iv) P(Aᶜ ∩B) + P(B) – P(A∩B).  

Conditional probability, additional and multiplication theorems of probability for two 

events. Boole’s inequality and Bayes’ Theorem and its application.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.Sc. First Year 
Semester - II 

Course Code: STA 202 
 

Course Title: Random variables, mathematical expectations and generating functions- I & 

II , Correlation, Curve fitting and Regression analysis , Limit Theorems, Finite difference 

and numerical analysis- I. 

 

 

Course Outcome 
 

 

This course offers the students to 

1. Understand the definition of random variables, types of random variables- discrete and 

continuous. Probability density function (pdf) and probability mass function (pmf) and its 

properties. Distribution function of a. r. v and its properties. Joint distribution, marginal 

and conditional distribution and its properties. Independent r. v’s, pair-wise independence 

and mutual independence for 3 events. Relation between pdf and distribution function, 

transformation of r. v’s, Jacobian of a transformation. 

2. Understand moment generating function (mgf) and its properties: i) Mⅽₓ (t) = M(cₜ)              

ii) Mₓ₁₊ₓ₂₊ₓₙ= Mₓ₁(t).Mₓ₂(t)………….Mₓₙ(t)  iii)effective of change of origin and scale        

iv) Uniqueness theorem. Cumulating generating function and its properties- i) addictive 

property of cumulants ii) effect of change of origin on cumulants. Probability generating 



function (for discrete r. v) and convolution, Moments from m. g. f using i) expansion and 

differentiation method, relation between moments and cumulants upto fourth order, 

characteristics function and its properties. Mathematical expectation of a. r. v. and its 

properties: i) E(a)=a   ii) E(aX) = aE(X). addition and multiplication theorems of 

expectation, variance and covariance of r. v’s of linear forms-  

i) Cov(aX, bY) = ab Cov(XY)  ii) Cov(X+a, Y+b) = Cov (XY)  

            iii)Cov[(X-x/σₓ ,(Y-y/σy)] = [1/σₓσy]Cov(X,Y) iv) Var(aX)= a²Var(X)  

             v) Variance of the sum and variance of the difference of two random variables 

            vi)  Standardised random variable.                                                     

3. Understand Bivariate distribution, bivariate frequency distribution, bivariate frequency 

table, correlation table and contingency table. Correlation, scatter diagram and its merits 

and demerits. Karl Pearson’s correlation coefficient: derivation of limits of correlation 

coefficient and effect of change of origin and scale, assumptions underlying Karl Pearson 

correlation coefficient. Rank correlation coefficient, derivation of Spearman’s rank 

correlation coefficient (untied and tied cases), limits of rank correlation coefficient.  

4. Understand concept of curve fitting, method of least square, most plausible values, Fitting 

of polynomials (1st and 2nd degree), Regression: Linear and curvilinear, Lines of regression 

(for two variables), interpretation of slope and intercept and their uses. Regression 

coefficient and its properties. 

5. Understand Cauchy’s- Schwartz and Chebyshev’ s inequalities and their applicants. 

Convergence in probability, almost sure convergence. Weak law of large number (Bernoulli 

and Khinchin) and their applications, strong law of large number, Convergence of mean 

square, Central limit theorem (iid case) – (De-Moivre- Laplace, Lindeberg-Levy) with 

illustration and their application to standard distributions. 

6. Understand basic concept of finite difference theory. Operators- Δ and e and their relations, 

construction of diagonal and horizontal difference table, determination of the values of nth 

and (n+1)th degree difference of the polynomial of degree n(theorem with proof). Concept 

of interpolation and extrapolation and their importance, derivation of Newton’s forward 

and backward interpolation formula (without remainder terms). Numerical integration, 

derivation of general quadrature formula. And deduction of trapezoidal, Simpson’s 1/3rd 

and 3/8th rules of numerical integration from general quadrature formula.  

 

 

 

 

 

 

 

 

 

B.Sc. Second Year 



Semester - III 
Course Code: STA-303 

 

Course Title: Discrete probability distributions, Continuous probability distributions, 

Theorem of estimation-1, Sample Survey-1, Theory of attributes, Demography. 

 

Course Outcome 
 

This course offers the students to 

1. Understand Bernoulli trial, Bernoulli distribution: derivation, properties and practical 

applications. Poisson distribution (as a limiting case of binomial, properties and practical 

applications. Rectangular, Multinomial, Geometric, Hypergeometric, Negative binomial, 

derivation of means, variance and m. g. f of these distributions. 

2. Understand distributions: uniform, Laplace, Exponential, Cauchy, Beta (both first and 

second), Gamma, Weibul: derivation of first two moments and m. g. f of these distributions. 

Normal distribution: definition, mean, median, mode, quartiles, mean deviation, variance, 

moments, points of inflexion of normal curve, mgf and characteristics function of standard 

normal variate, importance and properties (without proof/derivation). 

3. Understand concept of parameter and statistic, parametric space, problem of estimation. 

Types of estimation: Point and interval estimations. Criteria of a good estimator- 

unbiasedness, consistency, sufficiency and efficiency, with simple examples. Method of 

point estimation- maximum likelihood estimation (mle), least square, moments. Properties 

of m. l. e (without proof), application of the method of m. l. e and method of moments- for 

obtaining estimates of the parameters of binomial, Poisson and normal distribution.   

4. Understand the introduction, concept of statistical population and sample. Difference 

between census and sample survey, advantages of sample survey over census and vice 

versa. Principles of sampling theory- validity, regularity and optimisation. Principle steps 

involved in a largescale sample survey, preparation of questionnaire and schedule, 

sampling and non-sampling errors. Some sampling techniques: purposive, quota, snowball, 

volunteer; simple random sampling, stratified random sampling, systematic sampling, 

cluster sampling, multistage sampling, multiphase sampling (no theorem). And simple 

random sampling (with and without replacement): techniques of selecting a random 

sample- lottery method & use of random number tables, estimation of population total and 

mean, variance and S. E of the estimates, unbiasedness of sample mean for the population 

mean, merits and demerits, comparison of simple random sampling with and without 

replacement. 

5. Understand the attributes: classification, notion of manifold classification, dichotomy, 

class-frequency, order od class, positive class-frequency, negative class-frequency, quanta 

class frequencies, ultimate class- frequency, relationship among different class frequency 

(up to three attributes), dot operator to find the relationship between frequencies, 

fundamental set of class-frequencies. Consistency of data (up to 3 attributes), condition for 



consistency of data. Concepts of independence and association of two attributes. Yules’ 

coefficient of association(Q). 

6. Understand the introduction to demography- source of vital statistics, deficiencies of 

census and registration system data. Measurement of mortality rates- CDR, ASDR, STDR. 

Complete life table- assumptions, description and construction. Stationary and stable 

population (concept only). Measurement of Fertility rates- GFR, ASFR, TFR. 

Measurement of reproduction rates- GRR, NRR. And logistic curve- derivation and its 

fitting by using Pearl and Reed method and its uses in population projection. 

 

 

 

 

 

 

 

 

 

 

 

B.Sc. Second Year 

Semester - IV 

Course Code: STA-404 
 

Course Title: Sampling distribution-1, Testing of hypotheses-I, Testing of hypotheses-II, 

Time series-I, ANOVA &Design of experiments-I, Index numbers. 

 

 

Course Outcome 
 

This course offers the students to 

1. Understand the concept of sampling distribution and standard error (SE), SE of mean 

and variance of normal distribution (with derivation). Distribution of a random sample 

from a continuous distribution of i.i.d. random variables X₁, X₂,…..………..Xₙ.                         

Distribution of ns²=∑ᴺᵢ₌₁(xᵢ-ẍ)² for a random sample from normal population using 

orthogonal transformation, independence of x and s². Sampling distributions: t, F, X² 

distributions (without derivation) and Fisher’s Z- transformation (statement only) and 

its applications. 

2. Learn about Statistical hypothesis- simple and composite, null and alternative 

hypothesis, one and two-tailed test, non-critical and critical region (acceptance and 

rejection region), level of significance. Test of a statistical hypotheses, type I&II errors, 

p-value, size of a test, power and power function of a test. Concept of test of 

significance, assumptions and their validity. Large sample test for: i) test of single 



proportion    ii) test for difference of two proportions       iii) test for single mean                 

iv) test for difference of two means 

3. Understand the application of t-distribution:  

i) test for single mean 

ii) test for difference of two means (independent and non-independent samples) 

iii) test for sample correlation coefficient. 

Understand about application of F-distribution: i) test for the equality of two population 

variances. Application of X² distribution: 

i) test for population variance H₀: σ²=σ²₀. 

ii) test of goodness of fit (1st and 2nd degree equations, binomial, Poisson and 

normal distributions) 

iii) test of independence of attributes. 

Application of Fisher’s Z- transformation: To test i) H₀: ζ=ζ₀ 

4. Understand the introduction and importance of time series analysis, components of time 

series. Addictive and multiplicative models of time series. Objective of measuring trend, 

measurement of trend by the methods of graphical, semi-averages, principle of least 

square and moving averages (linear cases only).   

5. Understand the analysis of variance, fixed effect model, estimation of parameters by the 

method of least square with special reference to one and two way classified data (one 

observation per cell). Design of experiments, principles of design of experiment-

randomisation, replication and local control. CRD, RBD (one observation per cell) and 

its statistical analysis. 

6. Understand about the introduction, problems involved in the construction of index 

numbers. Laspeyre’s, Paasche’s, Fisher’s Marshall-Edgeworth, Dorbish-Bowley index 

numbers. Requirements of a good index number-time reversal test, factor reversal test 

and circular test, Fisher’s index number’s reversibility. And construction of wholesale 

and cost of living index number.  

 

 

 

 

 

 

 

 

 

 

 

 

 


