ECON 426 APPLIED ECONOMIC ANALYSIS

 APPLIED PRODUCTION ECONOMICS - MEAUSUREMENT OF EFFICIENCY & PRODUCTIVITY 

Objective: The objective of this sequence is to develop an understanding of the analytical and empirical techniques required to conduct a sophisticated analysis of the production economics. The subject of the analysis can be as small as a firm (or even smaller; the performance of individual physicians has been studied using these techniques), or as large as a nation. As we study the analytical techniques we shall also examine a wide variety of empirical applications, at various levels of aggregation. We begin with some theoretical background to introduce basic ideas and to provide some facts. We then review duality theory to develop alternative ways of describing the structure of production technology, and we see how the structure of the production technology can be estimated using different techniques. Next we investigate productive efficiency, and we see how change in productive efficiency influences productivity change. We then turn to a study of the various methodologies that have been used to study productivity change. Each of these methodologies is based, to a greater or lesser extent, on the preceding material. A core component of the course will be a series of empirical investigations conducted and reported to the class by individual students.

Structure: Usual in class lecturing will be accompanied by a lot of applications on the computer. There will be hands on exercises for each sub-topic covered. 

Performance Evaluation: Performance evaluation will be through one midterm, one individual project, one joint project  and a final. Class participation, individual and group project presentations will be given a very heavy weight in performance evaluation.

Textbook: ‘An introduction to efficiency and productivity Analysis’ by Coelli Rao, O’Donnell and Battese, 2nd edition, Springer, 2005

Readings: Will be assigned by the instructor

COURSE OUTLINE

1st  and 2nd  Week

1. Production functions

1.1 Product curves

1.2 The three stages of production

1.3 Long-run production functions and isoquants

1.4 Returns to scale and other measures (elasticity of substitution etc.)

2. Cost functions

2.1 Short-run cost curves

2.2 Production/Cost duality

2.3 Isocosts, isoquants and producer optimization

2.4 Expansion paths

2.5 The shape of the long-run curves and returns to scale

3rd and 4th Week

3. Further topics. (Hands on applications)

3.1 Estimation and functional form (Cobb-Douglass, Translog and CES production functions). Computer codes for production function estimation.

3.2 Technological change and its measurement

3.3  Some comments on inefficiency

4. Duality in production

4.1 A digression on input demand and output supply functions

4.2 Duality

4.2.1 How is duality useful


4.2.2 Indirect profit functions and Hotelling’s Lemma


4.2.3 Indirect cost functions and Shephard’s Lemma

4.3 A simple illustration

5th and 6th  Week

5. Further issues

5.1 Properties of indirect functions

5.2 Functional forms

5.3 Econometric estimation 

5.3.1 System estimation Computer estimation code for Seemingly Unrelated Regression Estimation for Translog cost function

5.4 Measurement of technological change

5.5 Relative merits of econometrics versus index numbers

5.6 Empirical examples and hands on exercises on estimation

7th and 8th Week

6. Index numbers and total factor productivity

6.1 The atomistic approach to the construction of index numbers


6.1.1. Price index numbers (Laspeyres and Paasche, Fisher index)

6.1.2 Quantity index numbers

6.1.3 Properties of index numbers: the test approach

6.1.4 Numerical Illustrations and codes for index construction

6.1.5 Transitivity in multilateral comparisons (Caves-Christien- Diewert and Theil-Tornqvist indices)

6.1.6 Hands on exercices (codes for the computation of Caves-Christien- Diewert and Theil-Tornqvist indices)

9th and 10th Week

7. The economic-theoretic approach to the construction of index numbers of output prices, real output and productivity

7.1 Output price indices

7.2 The theory of real output indices

7.3 Productivity indexes (Distance functions and Malmquist productivity index)

8. Total factor productivity measurement using index numbers

8.1 Transitivity and multilateral indices

8.1.1 Hands on exercises (codes for the construction of CCD-TFP index)

11th and 12th Week

9. Introduction to the Productivity measurement and technical efficiency and State of Art Techniques in the Measurement of Productivity and technical efficiency

10.  Data envelopment analysis (DEA) 

10.1 Farrell efficiency measure


10.1.1. Input-oriented measures


10.1.2 Output oriented measures

10.2 Standard DEA Models


10.2.1. The constant returns to scale model


10.2.2 The variable returns to scale model

10.3. Input and output orientations

10.4. Extensions to DEA


10.4.1 Congestion


10.4.2 Adjusting for environmental factors


10.4.3 Non-discretionary variables


10.4.4.Price information and allocative inefficiency


10.4.5 Panel data, DEA and Malmquist index

10.5 Empirical Examples (from instructors own publications)


10.5.1 Turkish banking sector


10.5.2 Turkish cement industry


10.5.3 Turkish agricultural sector


10.5.4 Turkish manufacturing industry

10.6 Hand on exercises (time permitting)

13th and 14th Week

11. Stochastic Production Frontiers

11.1 Maximum Likelihood estimation

11.2 Corrected ordinary Lest Squares estimation

11.3 Measurement of Efficiencies

11.4 Hypothesis tests

11.5 A simple illustration

12 Extensions and variants

12.1 Alternative distributional forms

12.2 Alternative functional forms

12.3 Duality and implicit modelling of allocative efficiencies

12.4 Panel data models

13. Relative merits of DEA and Stochastic production frontiers

14. Some empirical examples on Turkish data (instructors own publications).

