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Introduction 

Efficiency 



Introduction 

• Decision-Making Unit (DMU) 
•  firms, cities, provinces 

• Production Frontier 

• Production Possibility Set (PPS)/ 
Technology set 

 

Some basic concepts 



Introduction 

Distance function 

• The input-oriented measure 

• The output-oriented measure 



Introduction 

Radial measure 

• The output-oriented measure 

• The input-oriented measure 



Introduction 

Slack in radial measure 

• The input-oriented measure 

Non-radial measure 
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• Sustainability 

• Environmental regulation 

Undesirable outputs 
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• Technology set 

 

 

• Radial measure 

 

 

• Non-radial measure 

Directional distance functions with undesirable outputs  



Model 

Estimation of technology set 

• Parametric methods 
• describe the frontier in some specific functional form 
• use econometric methods to obtain the unknown parameters 

 

• Nonparametric methods 
• use observed data to construct the frontier 



Model 

• Estimation of technology set 
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• Estimation of radial DDF 

 



Model 

• Estimation of non-radial DDF 
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• Malmquist–Luenberger productivity index (Chung, 1997) 

 



Model 

• Luenberger productivity indicator (Färe and Grosskopf, 2010) 



Stata commands 

 

• teddf estimates directional distance function with undesirable outputs. 
• radial Debreu-Farrell measures, non-radial Russell measures  

• different production technology, e.g., sequential, global 

 

• gtfpch estimates total factor productivity change with undesirable outputs 
• Malmquist–Luenberger productivity index  

• Luenberger indicator 



Stata commands 

• The teddf command 



Stata commands 

• The gtfpch command 

 



Illustrative Example 

• a data set of China’s provinces (Yan et al., 2020) 



Illustrative Example 

• Estimation of radial DDF (Chung et al., 1997) 



Illustrative Example 

• Estimation of non-radial DDF 



Illustrative Example 

• Estimation of Malmquist–Luenberger productivity index 

 



Illustrative Example 

• Estimation of Luenberger productivity indicator 

 



Outlook 

• help mata linearprogram (Mehrotra, 1992) 

Step 1:  Initialization 
Step 2:  Definition of linear programming problem 
Step 3:  Perform optimization 
Step 4:  Display or obtain results 



Outlook 

• help mata linearprogram (Mehrotra, 1992) 
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• https://github.com/kerrydu/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• https://github.com/daopingw/ 

 

 

https://github.com/kerrydu/
https://github.com/daopingw/


Thank You  




