
DEPARTMENT OF STATISTICS 

COURSE OUTCOMES (COs)  

On completion of the course students will be able to 

COURSE COMPONENT COURSE COURSE OUTCOME 

CORE PAPER I DESCRIPTIVE STATISTICS 

CO1: Explain various sources of 

Collecting data and discuss 

applications, scope & limitations 

of statistics.  

CO2: Organize data in frequency 

distribution tables and compare 

different data sets using 

appropriate diagrams and graphs. 

CO3: Explain, compare and 

interpret various measures of 

central tendency, dispersion, 

skewness and kurtosis. 

 CO4 :Define correlation 

coefficient between two variables 

and prove its properties. Derive 

regression lines and prove the 

properties of regression 

coefficients 

 CO5: Explain association 

between attributes using various 

measures of association. 

CORE PAPER II 
PROBABILITY AND 

RANDOM VARIABLES 

CO1: Apply fundamental 

concepts of probability of events, 

prove basic theorems and 

calculate probabilities by 

applying probability laws. 

 CO2 :Understand and apply 

Conditional probability and 

proving its theorem based on 

conditional probability. To solve 

real life problems using these 

concepts. 

 CO3 :Understand the concept of 

random variable and its types. 

Finding characteristics of the 

probability function 

corresponding to these types. 

CO4: Understanding the concept 

of mathematical expectation and 

proving its properties. Introduce 

Chebychev’s inequality when 

central limit theorem fails and to 

find actual probabilities. 



 CO5: Compute moments of 

probability distribution using 

different generating functions. 

Distinguish between various 

types of convergences and 

understand the basics. 

CORE PAPER III DISTRIBUTION THEORY – I 

CO1:Identify suitable probability 

distribution of a random variable 

from its description 

 CO2: Write down the 

probability function, support and 

parameter space of the basic 

distributions. 

 CO3: Derive & compute 

moments of basic probability 

distributions. 

CO4 :Derive generating 

functions for basic probability 

distributions and derive moments 

using generating functions 

 CO5: Prove various properties 

relating to basic probability 

distributions 

CORE PAPER IV MATRIX ALGEBRA 

CO1: Identify the types of 

matrices and perform the various 

matrix operations . 

 CO2: Compute rank of matrices 

using Elementary 

Transformations . 

 CO3: Solve linear systems of 

equations using matrices. 

 CO4: Determine Eigen values 

and Eigen vectors from 

characteristic equations. 

 CO5: Determine index and 

signature of quadratic forms by 

reducing QF to canonical form. 

CORE PRACTICAL – I 
CORE PRACTICAL 

(Calculator Based) 

CO1 :Construct frequency 

distribution and represent the 

data in diagrammatic and 

graphical form  

CO2: Analyze the univariate 

data using various descriptive 

measures 

 CO3 :Analyze the bivariate data 

and establish relationship 

between them  

CO4: Analyze the qualitative 

data finding its association. 

 CO5: Identify the types of 

matrix find the solution to system 



of linear equations and its rank. 

CORE PAPER V 
DISTRIBUTION THEORY – 

II 

CO1: Identify various 

continuous probability 

distributions and their probability 

density function, support and 

parameter space  

CO2:Derive & compute 

moments of various continuous 

probability distributions using 

pdfs and generating functions. 

CO3: handle transformed 

random variables and derive 

associated distributions  

CO4 :Understand the concept of 

Sampling Distribution of a 

statistic and derive the three 

important sampling distributions 

along with their properties and 

applications  

CO5 :Define Order Statistics & 

derive the pdfs &cdfs of order 

statistics (their functions) from 

basic continuous distributions 

CORE PAPER XI APPLIED STATISTICS 

CO1: Understanding of various 

components of time series and 

forecasting univariate variate 

time series data 

 CO2 :Apply different methods 

of computing time series fitting 

models 

 CO3 :Understanding various 

important concepts in forecasting 

and different approaches for 

modeling trend, seasonality and 

persistence.  

CO4: Interpret and use a range 

of index numbers commonly 

used in the business sector and 

understand the basic structure of 

the consumer price index(CPI) 

and its construction.  

CO5 :Familiarize on the function 

of various statistical system. 

ALLIED PAPER III PROGRAMMING IN C++ 

CO1: Understanding the basic 

concepts object oriented 

programming, features and 

components related to C++ 

programming language, and 

structure of C++ program. 

 CO2 :Defining the Declaration 

and initialization of variables 



.various operators used like 

Arithmetic, Relational, Logical,& 

Assignment operators in C++ 

program 

 CO1: Using Control statements, 

conditional statements, branching 

and looping statements, arrays, 

etc. in C++ program,.Define and 

declaring a function and 

overloading a function  

CO4: General form of declaring 

a class and objects, Member 

function inside and outside a 

class .Creation of objects, 

constructor and destructor. 

 CO5: Explain operator 

overloading and various types of 

inheritance. 

ALLIED PRACTICAL (Lab 

Based Practical) 
PROGRAMMING IN C++ 

CO1: Code and execute 

programs for univariate analysis 

for raw data  

CO2: Code and execute 

programs to establish relationship 

between two variables 

 CO3 :Code and execute 

programs using in built string and 

mathematical functions. 

 CO4 :Code and execute basic 

operations on matrix and fitting 

of binomial and poisson 

distribution 

CORE PAPER VII 
STATISTICAL INFERENCE 

–I 

CO1: Introduce the basic theory 

behind the development and 

assessment of statistical 

estimation techniques in areas of 

point estimation. 

 CO2 :Obtain estimator with 

minimum variance and bound 

estimator using Cramer – Rao 

Inequality, Rao Blackwell 

theorem. 

 CO3: Understand and apply the 

various methods of estimation 

techniques and solving problem 

based on these techniques  

CO4 :Understand the concept of 

interval estimation and fixing the 

confidence interval of parameter 

of various distributions.  

CO5: Understand the concept of 

test of significance and carryout 



test procedure for real life 

situation problem. 

CORE PAPER VIII OPERATIONS RESEARCH 

CO1: Formulate Linear 

Programming Problem and 

solving them using graphical 

procedure and Simplex 

algorithm. 

 CO2: Acquire a skill on 

Transportation of goods to the 

various location with optimum 

cost and time. 

 CO3 :Acquire a skill on the 

allocation of resources to activity 

to optimize cost and profit. 

 CO4 :Give solutions to Games 

using Maximin- Minimax 

principles for pure and mixed 

strategies. 

 CO5 :Design a project using a 

Network diagram & construct an 

optimum project completion time 

using CPM & PERT. 

ALLIED PAPER IV NUMERICAL METHODS 

CO1: Identify finite & divided 

differences with equal and 

unequal intervals &their 

properties. 

 CO2: Examine Newton’s 

forward, backward, divided 

differences formula & 

Lagrange’s formula & its inverse. 

CO3: Examine Central 

difference interpolation using 

Gauss forward & backward, 

Stirling’s, Bessel’s, Everett’s 

central difference formula. 

CO4: Solve transcendental 

equations & linear equations 

using its various method. 

 CO5: Examine Numerical 

integration using the trapezoidal 

rule, Simpson’s one third and 

three eighth rule. 

CORE PRACTICAL – II 
CORE PRACTICAL 

(Calculator Based) 

CO1: Fit appropriate probability 

distribution to the given observed 

dataset  

CO2: Compute MLE & MoM 

estimates and Confidence 

Intervals for parameters of basic 

distributions  

CO3 :Apply appropriate tests of 

significance to a given problem 



and draw Inferences. 

 CO4: Measure various 

components of a Time Series for 

forecasting  

CO5: Construct various types of 

Index Numbers for Comparison 

of prices between different time 

periods. 

CORE PAPER IX 
STATISTICAL INFERENCE 

– II 

CO1: Understand the basic 

concepts of testing of hypothesis 

and hypothesis testing when null 

and alternative is simple using 

N.P. Lemma.  

CO2: Find UMPT when 

alternative is composite for 

various distributions. Identify 

one parameter exponential 

families of distributions and find 

monotone likelihood property. 

CO3: Find best test using 

Likelihood Ratio Test when null 

and alternative may be simple or 

composite for mean and variance 

of Normal distribution. 

CO4: Carryout the test procedure 

corresponding to distribution free 

tests with respect to Mean, 

Median, and Goodness of fit and 

one way ANOVA. 

 CO5:Understand Decision 

theory, Prior distributions – 

Baye’s risk. For fixed α and β 

fixing the sample size n fixing 

sample size n using Sequential 

Probability Ratio Test. Finding 

OC and ASN function for various 

distribution. 

CORE PAPER X DESIGN OF EXPERIMENT 

CO1: Understand the Principles 

of Experimentation and Explain 

the methods of determination of 

experimental unit 

. CO2: Identify type of 

classification of data and apply 

suitable Analysis of variance and 

perform post-hock multiple 

comparison tests. 

 CO3: Use appropriate 

experimental designs (CRD, 

RBD & LSD) and carry out its 

analysis. Apply Missing plot 

technique and its estimation 



using Least square method.\ 

 CO4 : Apply analysis of 

covariance technique in CRD and 

RBD with least square estimate. 

Analyse Split-Plot design in 

RBD layout. 

 CO5: Understand analysis of 

Factorial experiments using 

ANOVA technique and 

principles of confounding used in 

factorial experiments. 

CORE PAPER XI REGRESSION ANALYSIS 

CO1: To know about partial and 

multiple correlation coefficients 

and also the inter relationship 

among simple, partial and 

multiple correlation coefficients. 

CO2: To acquire sound 

knowledge about simple linear 

regression model (SLRM) with 

parameter estimation and tests 

for regression coefficients. Get 

an idea of analysis of residuals. 

CO3: To learn about regression 

diagnostics, model adequacy 

checking, transformation of 

variables to achieve linearity and 

stabilize the variance and 

weighted least squares. 

 CO4: To study the multiple 

linear regression model (MLRM) 

and parameter estimation and 

testing also to know about 

generalized least squares. 

 CO5 :Get an idea of general 

linear model (GLM) and test of 

hypothesis. Testing equality of 

regression coefficients and 

subsets of regression coefficients. 

CORE PAPER XII STOCHASTIC PROCESSES 

CO1 :Identify a stochastic 

process & its classification and 

also identify the nature of 

dependence relation between 

members of the stochastic 

process  

CO2: Obtain the transition 

probabilities (one step & higher 

order) of Markov chains and 

represent it using Markov 

Graphs.  

CO3: Derive Poisson Process 

and prove the associated 



properties and apply them to 

solving problems.  

CO4: Differentiate between Pure 

Birth & Birth-death Processes 

and Derive some special cases of 

each.  

CO5 :Understand elements of a 

queuing system & operating 

characteristics of a queuing 

system and derive & apply 

solutions of basic Queuing 

Models as an extension of Birth-

Death process. 

CORE ELECTIVE- I (Lab 

Based Practical) 
DATA ANALYSIS USING R 

CO1: Preparing data 

visualization in terms of various 

diagrams, graphs and tables.  

CO2 :Univariate measures – 

Measures of location, dispersion, 

Skewness and Kurtosis. 

 CO3 :Bivariate and multivariate 

data and its analysis – 

correlation, regression and 

multiple linear regression and 

predictions 

 CO4 :Test of significance for 

mean, variance, goodness of fit, 

test for associations and ANOVA 

CO5: Explain Non parametric 

tests for mean, median test, test 

for randomness, Kolmogorov 

Smirnov and Kruskal Wallis test. 

CORE PRACTICAL – III 
CORE PRACTICAL 

(Calculator based) 

CO1 :Identify the problem on 

hand and apply appropriate 

Parametric/ Non parametric tests 

for making meaningful 

inferences.  

CO2: Compute size & power of 

a test and draw power curves 

 CO3: Analyse data from various 

designs viz. CRD, RBD, LSD & 

Factorial, using appropriate 

ANOVA technique. 

 CO4: Study the concept of 

coefficient of determination and 

inference on partial and multiple 

correlation coefficients and 

fitting regression models. 

CORE PAPER XIII SAMPLING METHODS 

CO1: Discuss, organize and 

execute the sample survey. 

 CO2: Identify a sample size & 

estimate the parameters of the 



population using simple random 

sampling with & without 

replacement. 

 CO3 :Identify a sample size & 

estimate the parameters of the 

population using stratified 

random sampling and classify 

optimum and proportional 

allocations.  

CO4 :Identify a sample size & 

estimate the parameters of the 

population using Systematic 

sampling and compare simple & 

stratified with systematic random 

sampling 

 CO5: Inspect Ratio estimators & 

Regression estimator and discuss 

PPS sampling. 

CORE PAPER XIV 
STATISTICAL QUALITY 

CONTROL 

CO1: Introduce the principles 

and techniques of Statistical 

Quality Control and their 

practical uses in product and 

process design and monitoring. 

CO2: Draw different types of 

control charts for variables and 

attributes. 

 CO3: Understand the practical 

applicability of single and double 

sampling inspection plans. 

 CO4: Understand variable and 

sequential sampling inspection 

plans and to draw OC and ASN 

functions. 

 CO5: Get an idea of reliability 

and hazard function and how to 

discriminate among the important 

lifetime distributions based on 

hazard function. 

CORE PAPER XV DEMOGRAPHY 

CO1: Knowledge of determining 

and measuring population 

change, age & sex structure, and 

demographic cycle.  

CO2 :Inspect mortality, fertility 

& fecundity rates & to solve its 

different measures.  

CO3 :Acquire knowledge of Life 

Tables&Abridged Life Table – 

construction and examine 

different life table parameters. 

CO4: Acquire knowledge of 

demographic data and relate it to 



Census, Civil Registration 

System, Sample Registration 

system & National Family Health 

Survey. 

 CO5 :Knowledge of Population 

estimation and discuss its 

different mathematical measures 

of population estimation 

&component method. 

CORE ELECTIVE –II PROJECT 

CO1: Use various sources of 

Collecting data and discuss 

applications, scope & limitations. 

CO2: Organize data in frequency 

distribution tables and compare 

different data sets using data 

visualization methods.  

CO3: Explain, various 

descriptive and inferencial 

measures for extracting 

meaningful information from the 

data and their interpretation. 

 CO4: Prepare a project report 

and sugest future work with 

respect to the topic chosen. 

CORE ELECTIVE III (Lab 

based Practical) 

DATA ANALYSIS USING 

SPSS & MS EXCEL 

CO1: Preparing data 

visuvalization in terms of various 

diagrams, graphs and tables.  

CO2 :Univariate measures – 

Measures of location, dispersion, 

Skewness and Kurtosis.\ 

 CO3: Bivariate and multivariate 

data and its analysis – 

correlation, regression and 

multiple linear regression and 

predictions. 

 CO4 :Test of significance for 

mean, variance, goodness of fit, 

test for associations and 

ANOVA. Explain Non 

parametric tests for mean, 

median test, test for randomness, 

Kolmogorov Smirnov and 

Kruskal Wallis test. 

 CO5: Perform basic operations 

on matrix, testing of hypothesis 

and Compute numerical 

integration using excel. 

CORE PRACTICAL IV 
CORE PRACTICAL 

(Calculator Based) 

CO1: Get an idea of conducting 

the sample surveys and selecting 

appropriate sampling Techniques 

and knowledge about comparing 



various sampling techniques. 

CO2 :Identify various statistical 

sampling schemes such as 

simple, stratified, systematic and 

probability proportional to size 

(pps) sampling 

 CO3 :Understand to draw 

different types of control charts 

for variables and attributes  

CO4 :Understand the practical 

applicability of using single 

sampling inspection plans and to 

draw OC, AOQ, ATI curves. 

CO5: Compute Vital Statistics of 

a given Population and construct 

population pyramids. Fit 

appropriate Growth-Curves for 

predicting population growth. 

Non Major Elective DATA ANALYSIS 

CO1: Understand the application 

of statistics in various fields. 

CO2: Understand the types of 

data and various methods of 

collecting the data 

. CO3: Classify data and 

Visualize data through diagrams 

and graphs. 

 CO4: Prepare frequency 

distribution tables and compute 

basic measures of central value 

and dispersion.  

CO5: Construct a questionnaire 

for primary data collection and 

perform exploratory data 

analysis. 

ALLIED PAPER  
MATHEMATICAL 

STATISTICS –I 

CO1: Apply fundamental 

concepts of probability of events, 

prove basic theorems and 

calculate probabilities by 

applying probability laws. 

Simultaneously, to understand 

the conditional probability 

including the concept of Bayes’ 

Theorem  

CO2: Identify discrete & 

continuous random variables and 

their probability distributions and 

prove the associated properties. 

CO3 :Understand the knowledge 

related to concept of discrete 

random variable and its 

probability distribution including 



expectation and moments. Derive 

generating functions for basic 

probability distributions and 

derive moments using generating 

functions. 

 CO4 :Define and Prove various 

properties relating to basic 

probability discrete distribution 

such as Uniform, Binomial, and 

Poisson. 

 CO5: Define and Prove various 

properties relating to basic 

probability continuous 

distributions normal, beta and 

gamma distributions. 

ALLIED PAPER 
MATHEMATICAL 

STATISTICS –II 

CO1 :Understand the concept of 

Sampling Distribution of a 

statistic and derive the three 

important sampling distributions 

along with their properties and 

applications  

CO2: knowledge of point and 

interval estimation procedures 

and different methods of point 

estimation and to understand the 

Cramer-Rao Inequality, Rao 

Blackwell theorem and their 

applications in obtaining 

Minimum Variance Unbiased 

and Minimum Variance Bound 

estimators. 

 CO3: Understand the concept of 

interval estimation and fixing the 

confidence interval of parameter 

of various distributions.  

CO4: Understand the concept of 

test of significance and carryout 

test procedure for real life 

situation problem. 

 CO5 :Appling the real life 

problems to demonstrate the 

small sample test and goodness 

of fit. 

ALLIED PRACTICAL 

(CALCULATOR BASED)  

MATHEMATICAL 

STATISTICS PRACTICALS  

CO 1 :Able to construct 

frequency distribution and 

represent the data in 

diagrammatic and graphical 

form. 

 CO 2 :Analyze the data using 

various descriptive measures 

 CO 3: Analyze the Correlation 



& regression lines 

 CO 4: Fit the appropriate 

distribution and testing its 

goodness of fit. 

 CO 5 :Executing the test 

procedure for large & small 

sample and infer the data. 

ALLIED PAPER 
STATISTICAL METHODS 

AND ITS APPLICATIONS – I 

CO1: Knowledge about various 

sources of Collecting data and 

discuss applications, scope & 

limitations of statistics. 

 CO2: Organize data in 

frequency distribution tables and 

compare different data sets using 

appropriate diagrams and graphs. 

CO3 :Examine, compare and 

interpret various measures of 

central tendency, dispersion, 

skewness and kurtosis. 

CO4: Knowledge to 

conceptualize the probabilities of 

events & calculate the probability 

by applying probability law. 

 CO5: Knowledge related to the 

concept of random variables such 

& characteristics of basic 

distribution such as Binomial, 

Poisson, and Normal. 

ALLIED PAPER 

STATISTICAL METHODS 

AND ITS APPLICATIONS – 

II 

CO1: Knowledge about bivariate 

data - its graphical 

representation, quantifying its 

relationship & prediction. 

 CO2: Understand the basic 

concepts of Hypothesis testing 

and test procedure for large 

sampling. 

 CO3: Understanding the 

different test procedures and 

choosing the appropriate test & 

drawing a reasonable conclusion. 

CO4 :Knowledge to understand 

the basics of experimental data& 

to design the experiments using 

RBD, CRD & LSD. 

ALLIED PRACTICAL 

(CALCULATOR BASED) 

STATISTICAL METHODS 

AND ITS APPLICATIONS – 

PRACTICALS 

CO 1: Able to construct 

frequency distribution and 

represent the data in 

diagrammatic and graphical 

form. 

 CO 2: Analyze the univariate 

data using various descriptive 



measures. 

 CO 3: Fit the appropriate 

distribution and testing its 

goodness of fit.  

CO 4: Executing the test 

procedure for large & small 

sample and infer the data.  

CO 5: Analyze & interpret the 

experimental data using various 

design of experiment methods. 

ALLIED PAPER STATISTICAL METHODS 

CO 1: Organize data in 

frequency distribution tables and 

compare different data sets using 

appropriate diagrams and graphs. 

CO 2: Explain compare and 

interpret various measures of 

central tendency, Dispersion, 

Skewness and Kurtosis  

CO 3: Define correlation 

coefficient between two variables 

and prove its properties. Derive 

regression lines and prove the 

properties of regression 

coefficient.  

CO 4: An idea of conducting the 

sample surveys and selecting 

appropriate sampling techniques. 

CO 5: Carry out one way and 

two way Analysis of Variance. 

ALLIED PRACTICAL 

(CALCULATOR BASED) 

STATISTICAL METHODS –

PRACTICALS 

CO 1: Able to construct 

frequency distribution and 

represent the data in 

diagrammatic and graphical 

form. 

 CO 2: Analyze the univariate 

data using various descriptive 

measures. 

 CO 3: Understand bivariate data 

and obtain relationship and find 

prediction. 

 CO 4: Executing the test 

procedure for large & small 

sample and infer the data. 

 CO 5 :Analyze & interpret the 

experimental data using one-way 

and two-way analysis. 

 


