
Syllabus for 4 Year B.Sc. Statistics Program 

First Year: Paper I  

Course Title: Fundamentals of Statistics 

Full Marks: 100; Pass Marks: 40 

Total Lecture: 150 Periods 

Objectives: 

The main objective of this course is to acquaint students with some basic concepts in Statistics. They will 

be introduced to some elementary statistical methods of data analysis. 

At the end of this course students are expected to be able to 

(i) tabulate statistical information given in descriptive form. 

(ii) use diagrammatical and graphical techniques and interpret. 

(iii) compute various measures of central tendency, dispersion, skewness and kurtosis. 

(iv) compute the correlation coefficient for bivariate data and interpret it. 

(v) fit simple linear regression  

 (vii) summarize and analyze the data using computer. 

(viii) apply time series analysis techniques and index numbers for economics data 

 

1. Introduction to Statistics:                    (12) 

1.1 Meaning of Statistics as a Science 

1.2 Importance of Statistics 

1.3 Scope of Statistics: In the field of physical Sciences, Biological Sciences, Medical Sciences, 

Industry, Economics Sciences, Social Sciences, Management Sciences, Information Technology, 

Agriculture, Insurance, Education and Psychology. 

1.4 Major Source of Official Statistics in Nepal and their functions: Present Structure of Nepalese 

Statistical System, Central Bureau of Statistics(CBS), Nepal Rastra Bank, Department of Health 

Services, Nepal Industry and Trade Centre, Ministry of Agriculture, Ministry of Finance. 

2. Population and Sample:                 (10) 

2.1 Types of Characteristics: Attributes: Nominal Scale, ordinal Scale, Interval Scale, Ratio Scale, 

Qualitative, Quantitative, Discrete and Continuous Variables, entities 

2.2 Types of Data: (i) Primary Data, Secondary Data and their sources (ii) Cross-sectional data, time 

series data, Failure Time Data, Panel Data. 

2.3 Notion of a statistical population: Finite population, infinite population,   

homogeneous population and heterogeneous population. Notion of sample,  

random sample and non-random sample. 

2.4 Methods of sampling (Description only) : Simple random sampling with replacement(SRSWR) 

and without replacement (SRWOR), Concept of stratified random sampling, systematic sampling, 

cluster sampling and two-stage sampling. 

2.5  Illustrative Examples. 

 



3. Presentation of Data                  (11) 

3.1 Organization of Data: Data mining, editing, coding and data management; assessing the quality of 

the data. 

3.2 Classification and Tabulation : Raw data and its classification, Discrete frequency distribution, 

construction of class interval (Sturge’s rule), continuous frequency distribution, inclusive and 

exclusive methods of classification, Open end classes, cumulative frequency distribution and 

relative frequency distribution, tabulation, construction of bivariate frequency distribution. 

3.3 Diagrammatic Presentation of Data: Simple bar diagram, multiple bar diagram, sub-divided bar 

diagram, pie-chart. 

3.2 Graphical Presentation of Data : Histogram, frequency curve, frequency polygon, 

Ogive curves, stem and leaf chart, range chart. 

3.3 Check sheet, Pareto diagram. 

3.4 Illustrative Examples.  

4. Measures of Central Tendency                               (20) 

4.1 Concept of central tendency of statistical data: Statistical average, characteristics 

of a good statistical average. 

4.2 Arithmetic Mean (A.M.) Definition, effect of change of origin and scale, combined mean of a 

number of groups, merits and demerits, trimmed arithmetic  mean, 

4.3 Mode : Definition, formula for computation (with derivation) graphical method  

 of determination of mode, merits and demerits. 

4.4 Median : Definition, formula for computation (with derivation) graphical method  

of determination of median, merits and demerits. 

4.5 Empirical relation between mean, median and mode. 

4.6 Partition Values: Quartiles, Deciles and Percentiles, Mid hinge, Box Plot,  

 Percentile ranks. 

Means of transformed data: 

4.7 Geometric Mean (G.M.) Definition, merits and demerits. 

4.8 Harmonic Mean (H.M.) Definition, merits and demerits. 

Order relation between arithmetic mean, geometric mean, harmonic mean (proof for n = 2). 

4.9 Weighted Mean: Weighted A.M., G.M. and H.M. 

4.10 Choice of an appropriate average. 

4.11 Illustrative Examples. 

5. Measures of Dispersion            (15) 

5.1 Concept of dispersion, characteristics of good measure of dispersion. 

5.2 Range: Definition, merits and demerits. 

5.3 Semi-interquartile range (Quartile deviation). 

5.4 Mean deviation: Definition, merits and demerits, minimality property. 

5.5 Mean square deviation: Definition, minimality property of mean square deviation 

(with proof), Variance and standard deviation : Definition, merits and demerits, 



effect of change of origin and scale, Combined variance (derivation for 2 independent groups), 

Combined standard deviation, generalization for n groups. 

5.6 Measures of dispersion for comparison (Relative measures): coefficient of range,  

coefficient of  quartile deviation and coefficient of mean deviation, coefficient of variation (C.V.) 

5.7 Lorenz curve, Ginni coefficient 

5.7 Illustrative Examples. 

6. Moments               (10) 

6.1 Raw moments (
'

rm ) for grouped and ungrouped data. 

6.2 Moments about an arbitrary constant for grouped and ungrouped data ( )rm a . 

6.3 Central moments (
rm ) for grouped and ungrouped data, Effect of change of origin and scale. 

6.4 Relations between central moments and raw moments (up to 4
th

 order). 

6.5 Illustrative Examples. 

7. Skewness and Kurtosis                        (10) 

7.1 Concept of skewness of frequency distribution, positive skewness, negative  skewness, symmetric 

frequency distribution. 

7.2 Bowley’s coefficient of skewness : Computation of coefficient of skewness using Bowley’s 

formula and its interpretation, interpretation using Box plot. 

7.3 Karl Pearson’s coefficient of skewness. 

7.4 Measures of skewness based on moments 1 1( ,  )  . 

7.5 Concepts of kurtosis, leptokurtic, mesokurtic and platykurtic frequency distributions, measures of 

kurtosis using partition values 

7.6 Measures of kurtosis based on moments 2 2( ,  )  . 

7.7 Illustrative Examples. 

8. Introduction to Correlation                    (12) 

8.1 Bivariate data, bivariate frequency distribution. 

8.2 Correlation between two variables, positive correlation, negative correlation, zero correlation. 

8.3 Scatter diagram to explore the type of correlation.  

8.4 Covariance between two variables: Definition, computation, effect of change of origin and scale. 

8.5 Karl Pearson’s coefficient of correlation (r): Definition, computation for grouped and ungrouped 

data and interpretation.  

Properties (with proof): (i) 1 1r   , (ii) Effect of change of origin and scale 

8.7 Illustrative Examples. 

9. Regression Analysis                    (15) 

9.1 Concept of regression, lines of regression, fitting of lines of regression by the  least squares method, 

interpretation of slope and intercept, concept of linearity. 

9.2 Regression coefficient (byx, bxy): Definition, computation, properties (with proof). 



(i) byxbxy = r
2
 , (ii) byxbxy  1, (iii) ,  

y x
yx xy

x y

b r b r
 

 
   (iv) Effect of change of origin and 

scale, (v) Angle between the two lines of regression. 

9.3 Mean residual sum of squares, Residual plot and its interpretation for assessing the goodness of fit 

of the regression line. 

9.4 Explained and unexplained variation, coefficient of determination. 

9.6 Illustrative Examples. 

10. Index Numbers                       (15)  

10.1 Introduction, Definition and Meaning 

10.2 Points to be considered in construction of Index numbers. 

10.3 Simple and weighted index numbers. 

10.4 Laspeyre’s, Passche’s and Fisher’s Index numbers. 

10.5 Time Reversal Test and Factor Reversal Test 

10.6 Cost of Living index number 

10.7 Base shifting, inflation and deflation 

10.8 Description of the Nepalese Economics Data produced by Nepal Rastra Bank 

 Central Bureau of Statistics (CBS),  Finance Ministry. 

10.9 Illustrative Examples. 

11. Time Series Analysis                      (15) 

11.1 Introduction, Definition and Meaning 

11.2 Importance of Time Series Analysis in Economics Data 

11.3 Components of Time Series: (i) Secular trend (ii) Short term fluctuations -  

  Seasonal variation and cyclic variation (iii) Random or irregular movement 

11.4 Mathematical Models for Time Series:  Additive and Multiplicative models 

11.5 Methods of Measuring Trend:  

(i) Graphic Method, (ii) Semi Average Method 

(iii) Moving Average method, (iii) Least Square Method 

(iv)  Prediction using least square method using linear trend 

11.6 Measurement of Seasonal Variation 

(i) Method of simple average 

(ii) Ratio to trend method 

(iii) Ratio to Moving Average Method 

(iv) Link relative method 

Deseasonalizing the Time Series Data (Description and Computation),  

measurement of cyclic fluctuation. 

11.7 Illustrative Examples. 

12.0 Review and discussion of the whole course               (5) 
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Practical for Fundamentals of Statistics 

Full Marks: 50; Pass Marks: 20 

Pre-requisites:  Knowledge of the topics in theory and paper, and the laboratory with well equipped 

computers facility should be arranged. 

Objectives :  

At the end of this course students are expected to be able to 

(i) arrange the raw data pertaining to discrete and continuous variables into the proper format for the 

further statistical analysis 

(ii) compute various measures of central tendency, dispersion, skewness and kurtosis 

(iii)  compute correlation coefficient, regression coefficients and  interpret them 

(iv)  construct different index numbers 

(v) compute seasonal variation and measure the trends of time series data 

(vi)  interpret summary statistics of computer output. 

 

 

 Titles of the Experiments 

Total Periods: 180 

Sr. 

No. 

Title of the experiment No. of exp. 

1 Arrangement of raw data pertaining to discrete and continuous variables into the proper format for 

further statistical analysis using appropriate codes (if necessary) (Also use MSEXCEL Spread 

sheet). 

1 

2 Preparation of frequency distribution, cumulative frequency distribution, histogram, frequency 

curves, stem and leaf plot, box and whisker plot(Also use MSEXCEL Spread sheet and any 

statistical software such as SPSS, STATA etc. whichever convenient).  

2 

3. Diagrammatical presentation of data(Also use MSEXCEL Spread sheet) with problems based on 

simple diagram, subdivided bar diagram, Pie diagram etc. 

2 

4 Problems using Pareto Diagram. 1 

5 Computation of measures of central tendency (ungrouped and grouped data). Use of an appropriate 

measure and interpretation of results and computation of partition values. (Also using MS  -EXCEL 

spread sheet and any statistical software such as SPSS, STATA etc. whichever convenient). 

3 

6 Computation measures of dispersion (ungrouped and  grouped data) and computation of coefficient 

of variation. (Also using MS -EXCEL spread sheet and any statistical software such as SPSS, 

STATA etc. whichever convenient). 

3 

7 Computation of raw and central moments. 2 

8 Measures of skewnwss and kurtosis using method of moments 1 

9 Measures of Skewnwss using Box and whisker plot. (Also using MS -EXCEL spread sheet and any 

statistical software such as SPSS, STATA etc. whichever convenient). 

2 

10 Scatter diagram, correlation coefficient (ungrouped data) and interpretation. Compute manually and 

check with computer output. 

2 

12 Fitting of lines of regression. (Results to be verified with computer output). 1 

13 Fitting of lines of regression and computation of correlation coefficient, Mean residual sum of 

squares, residual plot. (Also using MS - EXCEL spread sheet and any statistical software such as 

SPSS, STATA etc. whichever convenient). 

1 

   

14 Index Numbers 2 

15 Time series analysis - trend lines, measures of seasonal indices. (Also using MS - EXCEL spread 

sheet and any statistical software such as SPSS, STATA etc. whichever convenient) 

2 

 Total number of experiments 25 

 


