Core 1 10. Statistical Methods for Economics

Course Description:

This is a course on statistical methods for economics. It begins with some basic concepts and
terminology that are fundamental to statistical analysis and inference. It is followed by a study
and measure of the relationship between variables, which are the core of economic analysis. This
is followed by a basic discussion on index numbers and time series. The paper finally develops
the notion of probability, followed by probability distributions of discrete and continuous
random variables, and introduces the most frequently used theoretical distribution, the Normal
distribution.

Course Outcomes:
e To summarize data effectively using measures of central tendency, dispersion, and
graphical techniques.
e To analyze relationships between variables through correlation and regression analysis.
e To understand and interpret time series data by identifying trends and seasonality.
e To apply probability theory and sampling techniques to solve statistical problems and
assess data validity.

Unit I: Data Collection and Measures of Central Tendency and Dispersion

Basic concepts: population and sample, parameter and statistics; Data Collection: primary and
secondary data, methods of collection of primary data; Presentation of Data: frequency
distribution; cumulative frequency; graphic and diagrammatic representation of data; Measures
of Central Tendency: mean, median, mode, geometric mean, harmonic mean, their relative
merits and demerits; Measures of Dispersion: absolute and relative - range, mean deviation,
standard deviation, coefficient of variation, quartile deviation, their merits, and demerits;
Measures of skewness and kurtosis.

LO: At the end of this module, students will be able to distinguish between population and sample, collect and
organize data, and calculate measures of central tendency and dispersion to understand a data set's
characteristics.

Unit II: Correlation and Regression Analysis

Correlation: scatter diagram, sample correlation coefficient - Karl Pearson‘s correlation
coefficient and its properties, probable error of correlation coefficient, Spearman‘s rank
correlation coefficient. Two variable linear regression analysis - estimation of regression lines
(Least square method) and regression coefficients - their interpretation and properties, standard
error of estimate.

LO: This module shall help students master the techniques to measure the strength and direction of relationships
between variables (correlation) and use linear regression analysis to model and predict those relationships.

Unit III: Time Series and Index Number

Time Series: definition and components, measurement of the trend- freehand method, methods of
semi-average, moving average and method of least squares (equations of first and second degree
only), measurement of the seasonal component; Index Numbers: Concept, price relative, quantity
relative and value relative; Laspeyer‘s and Fisher‘s index, family budget method, problems in
construction and limitations of index numbers, test for ideal index number.



LO: Upon completion of this module, students will be able to analyze time series data for trends and seasonality,
and construct and interpret index numbers to measure price and quantity changes.

Unit IV: Probability Theory and Sampling

Probability: Basic concepts, addition, and multiplication rules, conditional probability; Meaning
of Sampling, Types of Sampling: Probability Sampling versus Non-Probability Sampling;
Simple Random Sampling and its selection, Systematic Sampling, Multi-stage Sampling, Quota
Sampling; Error: Sampling and Non-sampling.

LO: Upon completion of this module, students will be able to calculate probabilities, understand different
sampling methods (probability vs. non-probability), and identify potential errors associated with sampling.

Basic Readings and Textbooks:
v S. C. Gupta (2017): Fundamentals of Statistics, Himalaya Publishing House, Delhi

Reference Book:

v Murray R. Speigel (2017).: Theory & Problems of Statistics, Schaum ‘s publishing Series.
v A L Nagar & R K Das (1983): Basic Statistics. Oxford University Press.



