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Location Guide 
 

 
 

The University of Sydney, CBD Campus  
Address: Level 17, 133 Castlereagh Street, Sydney, Australia 

 
 
Getting There 
 
By train 
The nearest train stations are St James Station and Town Hall Station. 
 
By bus 
The nearest bus stops are located on Castlereagh Street or on Elizabeth Street. 
 
By car 
There is no car parking available onsite. However, Piccadilly Secure Parking (137 Castlereagh 
St) provides parking spaces. We suggest pre-booking online to avoid a high cost. 
 
For directions, go to Campus Maps and search for 133 Castlereagh Street. 
 
Computing facilities - Bring your own device/s 
Please bring your own laptop. Extension cords, power boards and WiFi password will be 
provided. 
 

Accommodation 
PEMA does not engage in the administration of temporary accommodation. It is up to you to 
find suitable living arrangements. 
  

https://www.secureparking.com.au/en-au/car-parks/australia/nsw/piccadilly-sydney-car-park/
https://maps.sydney.edu.au/?area=CAMDAR


 

Workshop Details 
This workshop showcases two days on contemporary methodology for productivity and efficiency 
analysis of various economic systems (e.g., departments, firms, industries, regions, countries, 
public sectors, etc.). 

The first day is devoted to production theory and data envelopment analysis and is taught by 
Professor Valentin Zelenyuk, School of Economics, University of Queensland. Professor 
Zelenyuk is a former ARC Future Fellow and an elected member of the Conference on Research 
in Income and Wealth (CRIW) group of the National Bureau of Economic Research (NBER). His 
research focuses on economic theory of production, econometric/statistical estimation, and 
econometric applications. He has co-authored over 70 publications in such leading journals as 
Operations Research and Journal of Econometrics and a book with Robin Sickles, Rice University, 
titled “Measurement of productivity and efficiency: theory and practice”. 

The second day is devoted to stochastic frontier analysis and is taught by Professor Artem 
Prokhorov, Discipline of Business Analytics, University of Sydney. Professor Prokhorov is an 
expert in econometrics and actively works in the field of stochastic frontier modeling as well as 
in financial econometrics. He has published in such leading journals as Journal of Econometrics 
and European Journal of Operational Research and has consulted widely for business and 
government. He is the author of a new book titled “Efficiency and Productivity Analysis: Using 
Copulas in Stochastic Frontier Models”.  

 
You can choose to attend either one or both days. 
 

Day 1 (2 April 2024): Production theory and data envelopment analysis, by Valentin Zelenyuk, 
University of Queensland 
This day assumes basic knowledge of economic theory, statistics, and mathematics (e.g. at the 
undergraduate level in economics). Working knowledge of Matlab or R is desired, yet not 
required. The day is composed of four sessions. The first session is focused on Shephard’s 
axiomatic approach to production theory, covering the essence of its economic foundation and 
mathematical structure. The second session is focused on theoretical aspects of measurements of 
efficiency and productivity (based on the production theory).  The third session is focused on 
practical estimation issues using the Data Envelopment Analysis (DEA) approach. By the end of the 
day you shall be able to understand the axiomatic approach to production theory and the 
related theory of efficiency and productivity analysis, and apply it via different types of Data 
Envelopment Analysis (DEA) estimators and perform related statistical analysis. 
 

 
 

Day 2 (3 April 2024): Stochastic frontier analysis, by Artem Prokhorov, University of Sydney 
 
This day will assume working knowledge of modern software such as Matlab or Python, and basic 
knowledge of econometrics. We start with estimation of cross-sectional stochastic frontier models 
with multiple inputs. Then, we include environmental variables that affect inefficiency scores, allow 
for time varying technical inefficiency and for unobserved effects and we consider estimation of 
stochastic frontier models using panel data. Finally, we consider estimation of stochastic frontier 
models when production inputs are endogenous. We cover applications in agriculture, power 
generation, efficiency of airlines, mine production and banks. By the end of the day, you will be 
able to estimate stochastic frontier models, test hypotheses about them, interpret the estimates and 
obtain efficiency scores. 
 

 
 

https://economics.uq.edu.au/profile/2171/valentin-zelenyuk
https://www.cambridge.org/core/books/measurement-of-productivity-and-efficiency/F8851B759C0BFB4840F4603218943E9F
https://www.sydney.edu.au/business/about/our-people/academic-staff/artem-prokhorov.html
https://www.sydney.edu.au/business/about/our-people/academic-staff/artem-prokhorov.html
https://www.routledge.com/Efficiency-and-Productivity-Analysis-Using-Copulas-in-Stochastic-Frontier/Prokhorov/p/book/9780367346102
https://www.routledge.com/Efficiency-and-Productivity-Analysis-Using-Copulas-in-Stochastic-Frontier/Prokhorov/p/book/9780367346102


 

Program 

 
Day 1: Tuesday 2 April 2024 

 
8.40 – 9.30  Welcome tea & Coffee 

 
Session 1 

Prof Valentin Zelenyuk 
ARC Future Fellow, School of Economics, University of Queensland 

 
9:30 – 11:00 

 
Production theory I 
Characterizations of Technology via functions and sets,  
Axiom of Production Theory, Modelling Returns to Scale,  
Profit functions, Revenue functions, Cost functions   
 

 
 
11:00 – 11:30  Morning Tea 

 
Session 2 

Prof Valentin Zelenyuk 
ARC Future Fellow, School of Economics, University of Queensland 

 
11:30 – 13:00 

 
Production theory II 
 

Shephard’s Distance Functions, Directional Distance Functions, 
Radial Technical Efficiency Measures, Allocative Efficiency 
Measures, Hyperbolic Technical Efficiency Measure,  
Russell Technical Efficiency Measure, Slack-Based Technical 
Efficiency Measures, Productivity Indexes. 
 

 
13:00 – 14:00  Lunch 
 

Session 3 
Prof Valentin Zelenyuk 

ARC Future Fellow, School of Economics, University of Queensland 
 
14:00 – 15:30 

 
Envelopment Estimators I 

Activity Analysis Modelling, Data Envelopment Analysis: Farrell’s 
approach, Data Envelopment Analysis: CCR approach 
Returns to Scale in DEA, Handling Big-Wide Data in DEA. 
 

 
15:30 – 16:00  Afternoon Tea 
 

Session 4 
Prof Valentin Zelenyuk 

ARC Future Fellow, School of Economics, University of Queensland 
 
16:00 – 17:30 

 
Envelopment Estimators II 

 

Statistical Foundations for DEA: Analysis of Densities, Analysis 
of Aggregate Efficiency (bootstrap, bias correction, and new 
CLTs), Regression of DEA-estimated efficiency on covariates 
(truncated regression with bootstrap). 
 



 

Day 2: Wednesday 3 April 2024 
 
 
8.40 – 9.30  Welcome tea & Coffee 

 
Session 1 

Prof Artem Prokhorov, Discipline of Business Analytics, University of Sydney 
 
9:30 – 11:00 

 
SFA for cross-sections: COLS, MLE  
Parameter interpretation; Corrected Ordinary Least Squares 
(COLS); Maximum Likelihood Estimation (MLE); alternative 
distributional assumptions; specification testing; prediction of 
technical inefficiency 

 
 
11:00 – 11:30  Morning Tea 

 
Session 2 

Prof Artem Prokhorov, Discipline of Business Analytics, University of Sydney 
 
11:30 – 13:00 

 
SFA for cross-sections: determinants of inefficiency 
Inclusion of determinants of inefficiency; environmental 
variables; non-zero mean; heteroskedasticity; testing nested 
model; scaling property; marginal effects; alternative 
distributions 
 

 
13:00 – 14:00  Lunch 
 

Session 3 
Prof Artem Prokhorov, Discipline of Business Analytics, University of Sydney 
 
14:00 – 15:30 

 
SFA for panels: LSDV, RE, FE, MSLE  
Data structure; Least Squares Dummy Variable (LSDV) 
estimation; Fixed and Random Effects (FE and RE); prediction of 
technical inefficiency; time-varying inefficiency; Maximum 
(Simulated) Likelihood Estimation (MSLE) 
 

 
15:30 – 16:00  Afternoon Tea 
 

Session 4 
Prof Artem Prokhorov, Discipline of Business Analytics, University of Sydney 
 
16:00 – 17:30 

 
SFA extensions: endogeneity, C2SLS, LIMLE  
Endogenous inputs; Corrected Two-State Least Squares (C2SLS); 
Limited Information Maximum Likelihood Estimation (LIMLE); 
prediction of technical inefficiency 
 

 
Kindly note: The precise content per session is subject to reshuffling and fine-tuning. 
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