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Course Description:

This second practicum has been established to meet the requirements of the AHRQ pre-doctoral program renewal 2013-2018.  All AHRQ fellows entering the Heller Ph.D. after August 2013 must complete three practicums.  This module must be taken with the doctoral seminar in health services research. Students who register for both will receive 1 course credit.

This course begins with a fundamental question. How can policy makers, managers, and researchers evaluate the performance of organizations such as schools, government agencies, hospitals, social welfare institutions, and the like? The performance multi-output organizations are difficult to measure because the production functions are unknown or indeterminate. 

Concepts such as productive efficiency or quality are multi-dimensional.  If simple ratio analysis is utilized (i.e., cost per client, cost per case, client satisfaction per episode, average length of stay, output per social worker), the result will be dozens of measures, rather than a single scalar measure of performance. 
The course introduces students to Data Envelopment Analysis (DEA) as a method of comparative performance measurement for policy, management, and organizational studies. DEA utilizes mathematical programming techniques that can handle thousands of decision making units and a large number of variables.  The extant DEA literature reports thousands of applications of DEA to address these critical policy and research questions regarding the measurement and identification of the best results observed in practice. 

Basic DEA Theory and Practice
The course will delve into DEA theory and practice. The computational approach offers researchers, policy makers, and managers the ability to measure and evaluate the relative performance of n decision making units (DMUs).  Various DEA models can be used depending on the type of problem or research question to be solved. DEA determines which of the DMUs determine the envelopment surface when there are m inputs and s outputs.   For example, some problems assume constant returns to scale envelopment surface, while others require variable returns to scale. DMUs that determine the surface are assumed to be the “best practice” units. Units that do not lie on the surface did not perform as well
A variety of new applications of DEA have appeared in the academic literature; the DEA examples for this module will come largely from Health and Human Services.  
One basic question to which all course readings is related is:  How would you use DEA in your areas of interest?  During the semester we will learn how to use DEA. Software will be provided. 

No prior knowledge of DEA or production theory is required.  All that is required is that we think about performance from a policy, organizational and/or institutional perspective. 
Course Objectives:

The practicum has four objectives.  First, to develop an awareness and understanding of what DEA is and why it is important tool for management and policy science.  Second, to review how some major theorists have used DEA.  A third objective is to develop a critical attitude to the literature, understanding levels of decision making units useful for organizational analysis.  The fourth objective is to apply this method to a unique Massachusetts data set. 
Course Readings:

For each session, we will be reading some classic DEA papers.  
Course Requirement:
I. Each student will be required to analyze problem sets with DEA. Two problem set assignments will be given. If you have your own data, great. Otherwise the data may come from either the 2005-2012 Massachusetts data set or other data.
II. Each student will also be required to write a short DEA paper, due on the last class session.  This paper should use DEA to analyze the Mass data set to develop an integrative, (and creative) research paper on health care performance. Each student will be given a data set and they will develop their own study file and DEA application.
III. Starting week 3, two students will be asked to present a short lecture (@20 minutes each) on the readings. The students will divide up the work.

Grading Scheme:

· Two problem sets (5 points each) and your theory of performance 
= 10 points

· Active class participation and creation of a DEA study file

= 10 points

· Final working paper






= 20 Points







Total

   40 Points

Grades to be Satisfactory (32-40 points) or Unsatisfactory (less than 32 points)

Provisions for feedback:

Feedback will be offered as follows. Students will receive quantitative measure on a five-point scale plus written evaluation on their two critiques.  Students will receive verbal feedback from the main instructor on the day of their in-class presentations. Written feedback will be provided separately for the final paper and quantitative feedback on a twenty-point scale.

Academic Integrity:  Violations of University policies on academic integrity, described in Section 3 of Rights and Responsibilities, may result in failure in the course or on the assignment, and could end in suspension from the University.  If you are in doubt about the instructions for any assignment in this course, you must ask for clarification.

Notice:  If you have a documented disability and require any accommodations, please bring them to my attention prior to the second meeting of the class.  If you have any questions about learning or other disabilities, please contact the disabilities coordinator for The Heller School.
Books on Order at Bookstore.

(** indicates a book that does not need to be purchased as relevant selections will be included in course packet.)

Required Books*

*Emmanuel Thanassoulis 2001. Introduction to the Theory and Application of Data Envelopment analysis: A Foundation Text with Integrated Software. Norwell: Kluwer Press.

*Required Software: PIM-DEA (student version)

Recommended Books**

*W.W. Cooper, Larry Seiford, Joe Zhu. 2011. Handbook on Data Envelopment Analysis. Kluwer Academic Press.

Peter Bogetoft. Performance Benchmarking: Measuring and Managing Performance. 2012, New York Springer.

Wade Cook and Joe Zhu. 2005. Modeling Performance Measurement: Applications and Implementation Issues in DEA. New York: Springer.
Sherman and Zhu, Springer 2006. Service Productivity management: Improving Service Performance using Data Envelopment Analysis (DEA). New York Springer
Course Schedule

Class 1 & 2.  
INTRODUCTION TO COMPARATIVE PERFORMANCE MEAUREMENT -- October 25 & 31
Required Class Readings:

M.J. Farrell, “The Measurement of Productive Efficiency” Journal of Royal Statistical Society Vol. 120, No. 3, 253-290. 1957 (read Stone’s Critique, if time)
Lewin, Arie., Minton, John.  Determining Organizational Effectiveness: Another Look, and An Agenda for Research. May 1986. Management Science. Vol 32. NO. 5. pp. 514-538

Optional Reading:

Robert Chamber. 1988. Applied Production Analysis: A Dual Approach. Cambridge University Press. Chapters 1, 2, 3, 6, 7.  (on latte—or go to library for the book).
Thanassoulis. Chapter 1 & 2 

Discussion Questions:

How do we define the unit of assessment? 
1. What is a decision making unit (DMU)? 

2. What methods would you use to evaluate the performance of DMUs? 

3. How have these methods evolved over time? 
Class 3.
MEASURING INPUT AND OUTPUT EFFICIENCY USING DEA Basic Principles-- November 7
Class Readings: (**optional)

A. Charnes, W.W. Cooper, and E. Rhodes. 1978. “Measuring the Efficiency of Decision Making Units” European Journal of Operation Research. 2, 429-444.
Emrouznejad, Ali., Parker, Barnettt, Tavares, Gabriel. 2008. Evaluation of research in efficiency and productivity: A survey and analysis of the first 30 years of scholarly literature in DEA. Socio-economic planning sciences. 42, 151-157.
**A. Charnes, W.W. Cooper, and E. Rhodes. Evaluating Program and Managerial Efficiency: An Application of Data Envelopment Analysis to Program Follow Through. Management Science. Vol. 27, No. 6. pp 668-697. 
R. Banker A. Charnes, W.W. Cooper. 1984. “Some Models for Estimating Technical and Scale Efficiencies in Data Envelopment Analysis, Management Science 30, 1078-1092. 

(SKIM) Thanassoulis. Chapter 3 & 4 

Discussion Questions:

1. What are the two types of envelopment surfaces in DEA? 

2. What applications can you think of in your areas of interest? 
Class 4. ASSESSING POLICY EFFECTIVENESS AND PRODUCITIVITY CHANGE USING DEA –November 14
Read: 

Thanassoulis. Chapter 7 

Questions.

1. Explain how to disentangle managerial and policy inefficiency

2. Explain how to productivity change with a Malmquist index.

Class 5. Two-stage Models of Production process and Performance – November 21
Read: 

Simar, L. Wilson, 2007. P. “Estimation and Inference in two-stage, semi-parametric models of production processes. Journal of Econometrics.136.  31-64.

Chilingerian, J. “Evaluating physician efficiency in hospitals: a multivariate analysis of best practices. 1995. European Journal of Operations Research. 80 (3) 548-574.

Thanassoulis. Chapter 8-9
Questions.

1. Once we evaluate performance, how do we explain it? 

2. What are the issues that Simar and Wilson raise? Do you agree? ***
Class 6  and 7 USING DEA IN PRACTICE -- November 28 & December 5 (if needed)
Required Readings: 

Thanassoulis. Chapter 5 & 10 
Chilingerian and Sherman. “Health Care Applications: From Hospitals to Physicians, From Productive Efficiency to Quality Frontiers”. Handbook for DEA. 
Student Presentations—15-20 minutes

Discussion Questions:

· What is your research question or what kind of performance problem are you trying to solve with DEA?

· How and why did  you choose the inputs and outputs? 
· What information can be obtained from DEA? 
· How do you interpret a DEA Models? 

Individual Research Projects and WORKING Papers due last class and presented November 28  
REFERENCES
Some References for the Course (There are nearly 400 Health and Human Services papers in the Literature. This is just a selection from B-C that will be on the web page). 

3. Banker RD (1984). "Estimating Most Productive Scale Size Using Data Envelopment Analysis." EJOR 17(1): 35-44.

a. The relation between the most productive scale size (m.p.s.s.) for particular input and output mixes and returns to scale for multiple-inputs multiple-outputs situations is explicitly developed. This relation is then employed to extend the applications of Data Envelopment Analysis (DEA) introduced by Charnes, Cooper and Rhodes (CCR) to the estimation of most productive scale sizes for convex production possibility sets. It is then shown that in addition to productive inefficiencies at the actual scale size, the CCR efficiency measure also reflects any inefficiencies due to divergence from the most productive scale size. Two illustrations of the practical applications of these results to the estimation of most productive scale sizes and returns to scale for hospitals and steam-electric generation plants are also provided to emphasize the advantage of this method in examining specific segments of the efficient production surface

4. Banker RD, RF Conrad and RP Strauss (1986). "A Comparative Application of Data Envelopment Analysis and Translog Methods: An Illustrative Study of Hospital Production." Management Science 32(1): 30-44.

a. Compares inferences about hospital cost and production correspondences from two different estimation models: the econometric modeling of the translog cost function, and the application of Data Envelopment Analysis (DEA), a mathematical programming approach. Insights are provided into the relative strengths of the methods by applying them to the same data. the translog results suggest that constant reruns are operant, whereas the DEA results suggest that both increasing and decreasing returns to scale may be observed in different segments of the production correspondence, in turn suggesting that the translog model may be `averaging' diametrically opposite behavior. on the other hand, by examining the rate of output transformation, both models agree that patient days devoted to care of children are more resource intensive than those devoted to adults or to the elderly. in addition, estimates of technical efficiencies of individual hospitals obtained from the two methods are compared. the DEA estimates are found to be highly related to the capacity utilization, but no such relationship was found for the translog estimates. This comparative application of different estimation models sheds interesting light on the strengths of each approach, and suggests the need for additional research comparing estimation models using real as well as simulated data

5. Banker RD and SM Datar (1989). "Analysis of Cost Variances for Management Control in Hospitals." JAI Press 5: 268-291.

6. Banker RD and RC Morey (1993). "Integrated System Design and Operational Decisions for Service Sector Outlets." J Operations Management 11(1): 81-98.

a. We consider a fast food chain contemplating acquiring, building, and operating a new outlet at a particular candidate site, with its own particular environment. We offer a normative approach or this type of decision, which arrives endogenously at the best choices for both design and operational features for the site. the final decision as to whether or not to actually acquire, build, and operate the outlet at the candidate site thus depends on several complex connected choices. Our approach integrates nonparametric allocative Data Envelopment Analysis with parametric regression analysis to yield a mathematical programming optimization model. We illustrate the approach with actual data from Hardee's, a fast food chain with over 3100 outlets, and an actual candidate site. the recommendations from the approach are compared with those from the conventional approach. A key advantage of our approach is its contrast to conventional approaches for site selection which ignore the more detailed design and operational choices. the approach identifies the chain's best practices in different environments, thereby enabling management to factor out poor performances due to flawed installation, lack of proper worker incentives, etc. the approach is equally appropriate for other service outlets; e.g., banks, hospitals, or pharmacies

7. Bannick RR and YA Ozcan (1995). "Efficiency Analysis of Federally Funded Hospitals: Comparison of Dod and Va Hospitals. Using Data Envelopment Analysis." Health Services Management Research 8: 73-85.

a. This article applies the technique known as Data Envelopment Analysis(DEA. to assess differences in performance efficiency among two branches of the federal hospital system, the Department of Defence (DoD) and the Department of Veterans' Affairs (VA. the analysis is based on two measures of performance output (inpatient days and outpatient visit. and six measures of resource input (capital investment in operational beds, service mix intensity, and supplies and three components of labor-providers, nurses, and support . This study finds that based on these input and output measures, DoD hospitals are, on average,significantly more efficient than their VA counterparts. Within DoD, however, there are no significant differences in efficiency among theservice components (U. S. Air Force), Army, or Navy. , although Army hospital

8. Barbetta GP, G Turati and AM Zago (2007). "Behavioral Differences between Public and Private Not-for-Profit Hospitals in the Italian National Health Service." Health Economics 16(1): 75-96.

a. In this paper we attempt to identify behavioral differences between public and private not-for-profit hospitals, by exploiting the introduction of the DRG-based payment system in the Italian NHS during the second half of the 1990s. We estimate the technical efficiency of a sample of hospitals for the period 1995-2000 considering an output distance function, and adopting both parametric (COLS and SF) and nonparametric (DEA) approaches. Our results show a convergence of mean efficiency scores between not-for-profit and public hospitals, and seem to suggest that differences in economic performances between competing ownership forms are more the result of the institutional settings in which they operate than the effect of the incentive structures embedded in the different proprietary forms. We also observe a decline in technical efficiency, probably due to policies aimed at reducing hospitalization rates.

9. Basson MD and T Butler (2006). "Evaluation of Operating Room Suite Efficiency in the Veterans Health Administration System by Using Data-Envelopment Analysis." American J Surgical Pathology 192(5): 649-656.

a. BACKGROUND: Operating room (OR) activity transcends single ratios such as cases/room, but weighting multiple inputs and outputs may be arbitrary. Data-envelopment analysis (DEA) is a novel technique by which each facility is analyzed by the weightings that optimize its score. METHODS: We performed DEA analysis of 23 Veterans Health Administration annual OR activity; 87,180 cases were performed, 24 publications generated, and 560 trainee-years of education delivered, in 168 ORs over 166,377 hours by 1,384 full-time equivalents of surgical and anesthesia providers and 523 nonproviders. RESULTS: Varying analyzed parameters produced similar efficiency rankings, with individual differences suggesting possible inefficiencies. We characterized returns to scale for efficient sites, suggesting whether patient flow might be efficiently further increased through these sites. We matched inefficient sites to similar efficient sites for comparison and suggested resource alterations to increase efficiency. CONCLUSIONS: Broader DEA application might characterize OR efficiency more informatively than conventional single-ratio rank ordering.

10. Bates JM, D Baines and DK Whynes (1996). "Measuring the Efficiency of Prescribing by General Practitioners." JORS 47(12): 1443-1451.

a. Data Envelopment Analysis (a mathematical programming technique) has often been applied to measuring the efficiency with which outputs are produced. the technique derives efficient combinations of outputs for given inputs: constant returns to size may be assumed or one may choose to examine whether decreasing or increasing returns hold true. An analysis of the cost of prescribing drugs for 106 general practices in the Lincolnshire Health Authority for the year 1993/1994 reveals the statistical problems that are encountered in applying this technique

11. Bates JM, DL Baines and DK Whynes (1998). "Assessing Efficiency in General Practice: An Application of Data Envelopment Analysis." Health Services Management Research 11(2): 103-108.

a. As with any health care process, the efficiency with which outputs are produced in general practice is of considerable importance. Using data from Lincolnshire, this study utilizes Data Envelopment Analysis to examine the relationships between practice costs and outputs, measured not only as the number of patients treated, but also on the basis of performance indicators. the technique permits the construction of an efficiency ranking, facilitating the accurate targeting of monitoring resources.

12. Bates LJ, K Mukherjee and RE Santerre (2006). "Market Structure and Technical Efficiency in the Hospital Services Industry: A DEA Approach." Medical Care Research and Review 63(4): 499-524.

a. This article uses Data Envelopment Analysis and multiple regression analysis to examine empirically the impact of various market-structure elements on the technical efficiency of the hospital services industry in various metropolitan areas of the US. Market-structure elements include the degree of rivalry among hospitals, extent of HMO activity, and health insurer concentration. the DEA results show the typical hospital services industry experienced 11 percent inefficiency in 1999. Moreover, multiple regression analysis indicates the level of technical efficiency varied directly across metropolitan hospital services industries in response to greater HMO activity and private health insurer concentration in the state. the analysis suggests the degree of rivalry among hospitals had no marginal effect on technical efficiency at the industry level. Evidence also implies that the presence of a state Certificate of Need law was not associated with a greater degree of inefficiency in the typical metropolitan hospital services industry.

13. Beguin C (2001). "Nonparametric Frontier Model as a Tool for Exploratory Analysis of Hospital Stays." Methods of Information in Medicine 40(3): 241-247.

a. Diagnosis-related groups (DRG) were introduced in 1995 to the Belgian hospital financing system. Trimming rules are generally used when mean length of stay (LOS) is estimated by DRG. This paper proposes the use of frontier models instead of trimming rules. These models allow to take into account the characteristics of the patients, to rank hospital stays, and to indicate stays presenting discrepancy between the patient's characteristics and the resources consumed. the analysis is done with the nonparametric Free Disposal Hull (FDH) model and the method developed by Wilson to detect extreme observations, when defining the frontier is adapted to analyze large databases.

14. Bernardes Ó and M Pinillos (2004). "Data Envelopment Analysis Improves Expenses Reduction in Hospitals." in Emrouznejad A and V Podinovski (eds.) Proceedings of DEA2004, Birmingham, UK: 92.

15. Bhat VN (2003). "Health Systems Performance: A Statewide Analysis." J Health Care Finance 29(4): 77.

a. In this study, we examine the statewide consumption of health care resources. We assume that the physicians, hospital beds, nurses, and pharmaceuticals represent inputs to the health care delivery system required to treat the population of each state. Since health care resources needed by the various age groups of the population are different, we categorize the population into under 18 years of age, 18 to under 65 years of age, and 65 years of age and older. We develop efficient production frontiers and estimate the overall efficiency of individual states, and also the efficiencies of four inputs. in addition, we estimate the excess number of physicians, nurses, hospital beds, and pharmaceuticals consumed. This study should be useful for the states to help identify appropriate policy measures to make their health delivery systems more efficient. [ABSTRACT FROM AUTHOR]

16. Bhat VN (2005). "Institutional Arrangements and Efficiency of Health Care Delivery Systems." European J Health Economics 6(3): 215-222,.

a. This study examined the efficiency of health care delivery systems in 24 OECD countries. Practicing physicians, practicing nurses, inpatient beds, and pharmaceuticals were considered as inputs to treat populations of various age groups. Data Envelopment Analysis (DEA) was utilized to calculate efficiency. We also calculated input efficiency that should be helpful in determining excess number of physicians, nurses, inpatient beds, and pharmaceuticals consumed. Institutional arrangements affect efficiency: public-contract and public-integrated countries are more efficient than public-reimbursement countries. Countries in which physicians are paid in wages and salaries and countries with capitation have higher efficiency than fee-for-service countries. Countries in which a primary care physician acts as a gatekeeper are also more efficient than countries without gatekeepers.

17. Biarn E, TP Hagen, T Iversen and J Magnussen (2003). "The Effect of Activity-Based Financing on Hospital Efficiency: A Panel Data Analysis of DEA Efficiency Scores 1992-2000." Health Care Management Science 6(4): 271-283.

a. Activity-based financing (ABF) was implemented in the Norwegian hospital sector from 1 July 1997. A fraction of the block grant from the state to the county councils has been replaced by a matching grant depending upon the number and composition of hospital treatments. As a result of the reform, the majority of county councils have introduced activity-based contracts with their hospitals. This paper studies the effect of activity-based funding on hospital efficiency. We predict that hospital efficiency will increase because the benefit from cost-reducing efforts in terms of number of treated patients is increased under ABF as compared with global budgets. the prediction is tested using a panel data set from the period 1992â€“2000. Efficiency indicators are estimated by means of Data Envelopment Analysis (DEA) with multiple inputs and outputs. Using a variety of econometric methods, we find that the introduction of ABF has improved efficiency when measured as technical efficiency according to DEA analysis. the result is less uniform with respect to the effect on cost-efficiency. [ABSTRACT FROM AUTHOR]

18. Bilodeau D, P-Y Cremieux and P Ouellette (2000). "Hospital Cost Function in a Non-Market Health Care System." Review of Economics and Statistics 82(3): 489-498.

a. This paper examines whether a competitive model of the firm appropriately describes the behavior of hospitals in a non-market environment. This test is based on the best database yet available in the hospital sector. We show that properties of the non-market hospitals' cost functions are compatible with short-term, but not long-term, cost-minimizing behavior. This is consistent with results of similar analyses in the U.S. hospital market and suggests that Quebec hospitals, which operate in a non-market environment, might not behave fundamentally differently from their U.S. counterparts.

19. Birman SV, PE Pirondi and EY Rodin (2003). "Application of DEA to Medical Clinics." Mathematical and Computer Modelling 37(9-10): 923-936.

a. Data Envelopment Analysis (DEA) is a mathematical technique used to determine the relative inefficiency of decision making units (DMUs). Results from DEA analysis yield important information regarding the optimal operating capabilities of each unit. This paper discusses two studies applying DEA to medical clinics, and provides a comprehensive explanation of the results. Data for the first study comes from 51 independent civilian clinics in the US. the second study consists of data received from a set of clinics at a military base in the US. the studies provide insight into the usage and capabilities of DEA

20. Bitran GR and J Valor-Sabatier (1987). "Some Mathematical Programming Based Measures of Efficiency in Health Care Institutions." Advances in Mathematical Programming and Financial Planning 1: 61-84.

21. Bjorkgren MA, BE Fries, U Hakkinen and M Brommels (2004). "Case-Mix Adjustment and Efficiency Measurement." Scandinavian J Public Health 32(6): 464-471.

a. AIMS: the importance of using valid case-mix systems in long-term care is addressed by comparing the predictive power of different case-mix models, and by applying them in the calculation of technical efficiency scores of care units. METHODS: To construct different case-mix models a statistical clustering technique (Automatic Interaction Detection) was used. Technical efficiency score were calculated using Data Envelopment Analysis (DEA). RESULTS: the Resource Utilization Groups (RUG-III/22) classification explained 39% of resident specific cost, compared with 16% for a functional dependency scale in the Finnish patient information system HILMO. CONCLUSION: When assessing the economic performance of long-term care units it is important to pay attention to the predictive validity of the case-mix measure to be used. the choice of case-mix measure significantly affected how units were rated in efficiency.

22. Bjorner J and H Keiding (2004). "Cost-Effectiveness with Multiple Outcomes." Health Economics 13(12): 1181-1190.

a. In a large number of situations, activities in health care have to be measured in terms of outcome and cost. However, the cases where outcome is fully captured by a single measure are rather few, so that one uses some index for outcome, computed by weighing together several outcome measures using subjective and somewhat arbitrary weights. in the paper we propose an approach to cost-effectiveness analysis where such artificial aggregation is avoided. This is achieved by assigning to each activity the weights which are the most favourable in a comparison with the other options available, so that activities which have a poor score in this method are guaranteed to be inferior. the method corresponds to applying Data Envelopment Analysis, known from the theory of productivity, to the context of health economic evaluations. the method is applied to an analysis of the cost-effectiveness of alternative health plans using data from the Medical Outcome Study (JAMA 1996; 276: 1039-1047), where outcome is measured as improvement in mental and physical health. 2004 John Wiley & Sons, Ltd.

23. Blank JL and V Valdmanis (2005). "A Modified Three-Stage Data Envelopment Analysis. the Netherlands." European J Health Economics 6(1): 65-72.

a. In the Netherlands the care for the disabled accounts for 10% of total health care costs, or almost 1% of GNP. About half of these costs are devoted to the residential care for the mentally disabled. This study studied the amount of cost inefficiency in a sample of homes operating in 1998. We first apply a Data Envelopment Analysis to our sample and then apply another stage-evaluating the nonradial slack of each input and the effects external factors have on them. After 'correcting' for the external effects we find that technical and scale inefficiency disappears and cost efficiency increases by 6%. We attribute these findings with the strict regulation under which Dutch homes operate. Further, this approach can be applied to any service or market that faces governmental regulation.

24. Borden JP (1988). "An Assessment of the Impact of Diagnosis-Related Group (DRG) Based Reimbursement on the Technical Efficiency of New Jersey Hospitals Using Data Envelopment Analysis." J Accounting and Public Policy 7(2): 77-96.

a. This article examines the impact of New Jersey's "experiment" with Diagnosis-Related Group (DRG)-based reimbursement on hospital efficiency using a relatively new measurement technique known as Data Envelopment Analysis (DEA). the results of DEA are then briefly compared to the more common measures of hospital efficiency, ratio analysis and regression analysis. It appears that the program has not had any positive effect on hospital efficiency, a goal of the program, and that any pre-DRG efficiency differences among hospitals still exist under the DRG program. the outcomes have possible policy implications not only for the New Jersey system, but also for the federal government's Prospective Payment System, which also uses a DRG-based reimbursement scheme.

25. Brockett PL, RE Chang, JJ Rousseau, JH Semple and CH Yang (2004). "A Comparison of Hmo Efficiencies as a Function of Provider Autonomy." J Risk and Insurance 71(1): 1-19.

a. Current debates in the insurance and public policy literatures over health care financing and cost control measures continue to focus on managed care and HMOs. the lower utilization rates found in HMOs (compared to traditional fee-for-service indemnity plans) have generally been attributed to the organization's incentive to eliminate all unnecessary medical services. As a consequence HMOs are often considered to be a more efficient arrangement for delivering health care. However, it is important to make a distinction between utilization and efficiency (the ratio of outcomes to resources). Few studies have investigated the effect that HMO arrangements would have on the actual efficiency of health care delivery. Because greater control over provider autonomy appears to be a recurrent theme in the literature on reform, it is important to investigate the effects these restrictions have already had within the HMO market. in this article, the efficiencies of two major classes of HMO arrangements are compared using 'game-theoretic' Data Envelopment Analysis (DEA) models. While other studies confirm that absolute costs to insurance firms and sponsoring companies are lowered using HMOs, our empirical findings suggest that, within this framework, efficiency generally becomes worse when provider autonomy is restricted. This should give new fuel to the insurance companies providing fee-for-service (FFS) indemnification plans in their marketplace contentions.

26. Bryce CL, JB Engberg and DR Wholey (2000). "Comparing the Agreement among Alternative Models in Evaluating Hmo Efficiency." Health Service Journal 35(2): 509-528.

a. Objective. To describe the efficiency of HMOs and to test the robustness of these findings across alternative models of efficiency. This study examines whether these models, when constructed in parallel to use the same information, provide researchers with the same insights and identify the same trends. Data Sources. A data set containing 585 HMOs operating from 1985 through 1994. Variables include enrollment, utilization, and financial information compiled primarily from Health Care Investment Analysts, InterStudy HMO Census, and Group Health Association of America. Study Design. We compute three estimates of efficiency for each HMO and compare the results in terms of individual performance and industry-wide trends. the estimates are then regressed against measures of case mix, quality, and other factors that may be related to the model estimates. Principal Findings. the three models identify similar trends for the HMO industry as a whole; however, they assess the relative technical efficiency of individual firms differently. Thus, these techniques are limited for either benchmarking or setting rates because the firms identified as efficient may be a consequence of model selection rather than actual performance. Conclusions. the estimation technique to evaluate efficient firms can affect the findings themselves. the implications are relevant not only for HMOs, but for efficiency analyses in general. Concurrence among techniques is no guarantee of accuracy, but it is reassuring; conversely, radically distinct inferences across models can be a warning to temper research conclusions.

27. Buck D (2000). "The Efficiency of the Community Dental Service in England: A Data Envelopment Analysis." Community Dentistry & Oral Epidemiology 28(4): 274-280.

a. OBJECTIVES: To assess the efficiency with which health authorities' Community Dental Services provide dental care in England. METHODS: A Data Envelopment Analysis of inputs (hours worked by dental officers, therapists, hygienists and others) and outputs (screening, treatment, prevention) of the Community Dental Service (CDS) was conducted. Relative efficiency ratings of the CDS by health authority were further analysed in order to identify external factors which effect efficiency and are outside the control of the Community Dental Service. RESULTS: the relative efficiency of the CDS varies widely in England--on average the CDS is operating at 75% of efficient levels compared to best-practice services. This could not be explained by plausible factors outside the CDS's control, such as differences in deprivation and urban-rural differences between health authorities. CONCLUSIONS: These results, if validated by further studies, should be disturbing since many Community Dental Services services appear to be under-performing. However, this data-driven study could not uncover the detailed context of an individual service's performance. A useful next step would be detailed case-studies of several 'star' and under-performing services to search for deeper reasons underpinning relative performance levels.

28. Burgess JF and PW Wilson (1993). "Technical Efficiency in Veterans Administration Hospitals." in Fried HO and SS Schmidt (eds.) the Measurement of Productive Efficiency: Techniques and Applications Oxford U.K.: 335-351.

29. Burgess JE and PW Wilson (1995). "Decomposing Hospital Productivity Changes 1985-1988 - a Nonparametric Malmquist Approach." JPA: 363.

a. Annual data on U. S. hospitals from 1985-1988 are evaluated by ownership type-profit, nonprofit, state and local government, and U. S. Department of Veterans Affairs (VA. -----for changes in hospital productivity over time. Distance functions are used to measure Malmquist indices of productivity change, which are then decomposed into indices of efficiency change and technology change. in contrast to previous studies using this approach, we allow for variable returns to scale and use both input and output orientations. We find that changes in technology dominate changes in inefficiency in determining changes in productivity. DECISION-MAKING UNITS/ EFFICIENCY/ OUTPUT/ INPUT

30. Burgess JF and PW Wilson (1995). "Decomposing Hospital Productivity Changes 1985-1988: A Nonparametric Malmquist Approach." JPA 6(4): 343-363.

a. Annual data on U.S. hospitals from 1985–1988 are evaluated by ownership type—profit, nonprofit, state and local government, and U.S. Department of Veterans Affairs (VA)—for changes in hospital productivity over time. Distance functions are used to measure Malmquist indices of productivity change, which are then decomposed into indices of efficiency change and technology change. in contrast to previous studies using this approach, we allow for variable returns to scale and use both input and output orientations. We find that changes in technology dominate changes in inefficiency in determining changes in productivity.

31. Burgess JF and PW Wilson (1996). "Hospital Ownership and Technical Inefficiency." Management Science 42(1): 110-123.

a. The theoretical industrial organization literature cites varying factors which might influence the degree of technical efficiency achieved under different ownership structures in the US hospital industry. Unfortunately, this literature offers no consensus regarding the net direction and magnitude of these various effects. This study analyzes the four types of ownership structure in the US hospital industry-private nonprofit, private for-profit, federal, and state and local government. Distance functions are used to measure technical efficiency of hospitals producing multiple outputs relative to other hospitals in the sample, allowing comparisons among the different ownership types.
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a. This study analyzes the impact of policy variables and other factors on hospital technical inefficiency in the US. Distance functions are used to estimate technical efficiency for each hospital relative to contemporaneous technologies. the resulting panel of efficiency estimates are then regressed on exogenous factors to gain insight into various issues impacting the debate over health care reform in the US. Methodologically, we extend previous work by recognizing Data Envelopment Analysis (DEA) efficiency scores as estimates, and by dealing with a censoring problem at the estimated technology frontier. We use annual data on US hospitals operated by the US Department of Veterans Affairs (VA), state and local governments, and for-profit as well as nonprofit organizations from 1985 to 1988
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a. In 1984, Banker, Charnes, and Cooper introduced the capability of using Data Envelopment Analysis to assess increasing, decreasing, or constant returns to scale. This analysis would appear to make an important contribution to the health care field because of the regulatory environment within which the industry exists and the competition among hospitals for additional services and capacity. in many states, hospitals must submit a "certificate of need" to prove eligibility to add capacity or services. Agency administrators at the state level should analyze each hospital's production performance to determine the effectiveness of resource utilization. Residents of a state where hospitals are regulated need to know the effectiveness of agencies in allowing resources to be properly allocated to hospitals. Returns to scale analysis can help provide answers to these concerns. We examine Michigan rural hospitals and propose a simple, yet logical procedure for evaluating returns to scale for technically inefficient hospitals. &copy; 2003 Elsevier B.V. All rights reserved.

35. Byrnes P and V Valdmanis (1995). "Analyzing Technical and Allocative Efficiency of Hospitals." in Charnes A, WW Cooper, AY Lewin and LM Seiford (eds.) Data Envelopment Analysts: Theory, Methodology, and Applications, Kluwer.

36. Callen JL and H Falk (1993). "Agency and Efficiency in Nonprofit Organizations: the Case Of "Specific Health Focus" Charities." Accounting Review 68(1): 48-65.

a. This article relates the efficiency of nonprofit organizations to the composition of their board of trustees. Following arguments by Fama and Jensen (1983a, 1983b) and Williamson (1983), we conjecture that nonprofit organizations are more efficient if their board of trustees have a larger proportion of outsider trustees rather than insider (employee) trustees since the former are presumed to have a greater incentive to monitor the organization and the latter are presumed to have a greater incentive to consume perquisites. This conjecture is tested empirically for a sample of 72 charities with a specific health focus, with respect to both the technical and allocative efficiency of the organization. Technical efficiency indices were derived by using Data Envelopment Analysis (DEA) under various assumptions concerning the industry production technology, including the assumption that charity outputs are not substitutable for each other. These indices are reasonably well measured since the data included information on volunteer labor, a necessary input for charity services. To test the conjecture that the technical efficiency of the organization is affected by the composition of the board of trustees, the estimated indices of technical efficiency were regressed on the board's proportion of insider trustees and the organization's debt-value ratio. the conjectured relationship was not confirmed by the data. As an additional test, the proportion of insider trustees was replaced by the ratio of insider-trustee remuneration to total labor remuneration, the argument being that the greater the relative remuneration received by the insider trustees, the more capable they might be in appropriating perquisites of all types. As before, the results did not confirm the conjectured relationship, leading US to conclude that the technical efficiency of nonprofits is not affected by the composition of the board of trustees. To determine the relationship, if any, between the allocative efficiency of the organization and the composition of the board of trustees, charity costs were multiplied by the technical efficiency index so that any remaining cost inefficiencies are allocative in nature. This adjusted cost was then regressed on the proportion of insider trustees on the board (or the proportion of insider-trustee remuneration) and the organization's debt-value ratio. the conjectured relationship between allocative efficiency and the composition of the board of trustees was also not confirmed by the data.
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a. The NSW Government is implementing a financial framework which is designed to encourage government service providers to become more efficient and effective. NSW Treasury is using Data Envelopment Analysis (DEA) to measure the efficiency of major government service providers, such as police, courts and hospitals, This paper outlines the progress in implementing the new financial framework and illustrates the way NSW Treasury will use DEA to help improve the efficiency of government service providers by describing an analysis of the NSW Police Service. the results suggest that NSW police patrols (local police districts) could, on average, reduce input usage by 13.5 percent through better management, and by 6 percent if the patrols could be restructured to achieve the optimal scale. Results also indicate that differences in operating environments, such as location and socioeconomic factors, do not have a significant influence upon the efficiency of police patrols.
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a. Evaluates the efficiency of central government-owned hospitals in Taiwan over the five fiscal year between 1990 and 1994 using Data Envelopment Analysis (DEA) with regression analysis. Background of the health-care systems and reforms in Taiwan; Measurement of efficiency in Taiwan hospitals; Description of variable measurement and sample selection used in the study; Discussion of the results.
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a. This paper employs the non-parametric Data Envelopment Analysis to document empirical evidence on the relationship between hospital ownership and operating efficiency using annual cross-sectional data on Taiwan hospitals over the period 1996-1997. Hospitals within the same category are compared on the basis of their relative efficiency. Conventional and data-envelopment-analysis-based test procedures are employed to test for efficiency differences between public and private hospitals. the statistical test results indicate that, in general, public hospitals are less efficient than private hospitals for both regional and district hospitals. Specifically, we provide evidence that private hospitals without intensive-care units outperform their public counterparts. &copy; 2003 Elsevier B.V. All rights reserved.
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a. Public alarm over the rapid increase in overall health expenditures is widespread, yet certain categories of health care spending have increased even more rapidly than the total. National health care expenditures in the U.S. increased more than eight-fold from 1970 to 1990. During the same period, expenditures on nursing home services increased nearly eleven-fold, from $4.9 to $53.1 billion. A variety of factors have contributed to the growth in nursing home expenditures, including increases in the absolute and relative size of the population aged 65 and above, input price increases, and expanded public funding of long-term care, primarily through Medicaid. Prior to the introduction of Medicaid in the mid-1960s, government funding of long-term care was minimal. Governments at all levels now pay more than half of the national bill for nursing home services, up from about 34 percent in 1970. Federal and state officials worry about the rising cost of nursing home care. At the state level, this concern has led to direct attempts to regulate nursing home prices and capacity. Policymakers at all levels have questioned whether nursing homes are efficient and public funds are well spent. Some states, such as Connecticut, even have incorporated efficiency incentives in the formula for Medicaid payments to individual nursing homes. Efficiency comparisons needed to implement such plans typically involve some measure of average cost, but cost differences across nursing homes may reflect input price variations as well as efficiency differences. Consequently, development of an efficiency measure that is independent of input prices is important for Medicaid reimbursement policy, as well as for informing particular homes about how to improve efficiency. One measure, technical efficiency, focuses only on the conversion of inputs to outputs and requires no price information, but conventional econometric estimates of technical efficiency have some limitations.
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a. Maindiratta (1990) questioned the usefulness of the concept of scale efficiency in production as the most productive scale size (MPSS) usually requires altering the scale of output produced. If the decision making unit (DMU) is required to deliver a specific output bundle, then altering output along with the input scale to reach the MPSS is not a valid recommendation. He proposed a measure of the size efficiency of a DMU. in this paper, we apply Data Envelopment Analysis (DEA) to examine the levels of technical, scale, and size efficiency of individual nursing homes providing health care to the elderly. the data used relate to the operations of 140 nursing homes from Connecticut, USA during the year 1982-83. Maindiratta's model is input-oriented. By contrast, our study is output-oriented and we appropriately reformulate Maindiratta's model. the findings show that in several cases size efficiency is less than unity. This suggests that the most efficient production of output would require restructuring of the nursing home under investigation as more than one small unit. We also compare the efficiency levels of 'for-profit' homes with those of 'not-for-profit' homes.
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a. Traditional Data Envelopment Analysis (DEA) focuses exclusively on measuring the overall efficiency of a decision making unit (DMU). Yet, variables that have explanatory power for the overall operational inefficiency of a DMU may not necessarily be the same as those that affect its individual input inefficiencies. on many occasions, variables that explain the overall inefficiency of a DMU can be inconsistent or incongruent with those that cause its individual input inefficiencies. Therefore, we conjecture that an overall inefficiency score alone may have limited value for decision making since such a process requires fine-tuning and adjustments of specific input factors of the DMU in order to maximize its overall efficiency. in this paper, the utilization and financial data of a set of hospitals in California is used to empirically test the above conjecture. Our study has several important contributions and practical implications. First, we fine-tune previous efficiency measures on hospitals by refining input and output measures. Second, with variables on organization, management, demographics, and market competition, we identify specific factors associated with a hospital's overall operational inefficiency. More importantly, by decomposing the overall DEA operational inefficiency score into different individual input inefficiencies (including slacks), we further identify specific variables that cause individual input inefficiency. Third, significant differences are observed among factors of the overall inefficiency and individual input inefficiencies. These findings have important implications for identifying congruent factors for performance standard setting and evaluation; it also provides invaluable information for guiding effective resource allocation and better decision making for improving hospital operational efficiency. &copy; 2003 Elsevier B.V. All rights reserved.
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a. In a longitudinal panel study design, 80 hospitals in Virginia were selected for analysis to test the hypothesis that the introduction of the prospective payment system (PPS) in October 1983 had helped hospitals enhance their operational performance in technical efficiency. A non-parametric method called Data Envelopment Analysis (DEA) was used to calculate and compare the efficiency scores for each peer group of hospitals (by bed size) between the year 1984 and the year 1993. Contrary to expectations, no significant difference in technical efficiency was found in each hospital peer group over the study period. Nevertheless, the case study demonstrates that if hospital managers use this analytical tool appropriately, they may spot where any organizational weakness lies and how they can improve it.
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a. Physicians control more than 80 percent of the decisions affecting health costs. Consequently, managing physician practice patterns is an important avenue to reducing health care costs. One approach to identifying inefficient practice patterns is demonstrated in this pilot study of physicians treating heart shock patients. Physicians are evaluated using Data Envelopment Analysis (DEA), a relatively new linear-program-based efficiency evaluation tool. This approach (1) locates physicians using excess resources in treating patients, (2) estimates the amount of excess resources used, and (3) explicitly considers the quality of patient care in the overall assessment of the physician's practice patterns. Findings of physician inefficiency that are stable over time could be used to alter practice patterns and subsequently to assist in cost containment.
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a. This paper reports on a six-month study of the clinical efficiency of 36 physicians in a single hospital. Both technical and scale efficiency are analyzed using Data Envelopment Analysis (DEA) and a multi-factor Tobit analysis is conducted to see which variables are associated with higher levels of physician performance. DEA identifies 24 inefficient physicians. the slack associated with these physicians supports the hypothesis that a substantial amount of money could be saved if every physician practiced medicine as efficiently as the most competent physicians. the Tobit analysis revealed two categories of technically efficient physicians: those who (1) belong to a health maintenance organization (HMO), or (2) specialize by diagnostic related groups (DRGs). Estimates of most productive output scale suggest that locally decreasing returns to scale set in at higher output levels for physicians who treat higher proportions of high severity patients. the results illustrate how blending DEA with censored regression can sharpen an analysis of best practices.
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a. Physician practice patterns in a health maintenance organization (HMO) are analyzed using single and multi-stage applications of Data Envelopment Analysis (DEA). Best practice (BP) patterns are identified, which can serve as benchmark targets for inefficient physicians. Results suggest three health policy-resource utilization control strategies: (1) if managed care organizations could motivate primary care physicians to adopt the practice styles of the best practice primary care physicians, substantial clinical resource savings could be achieved, ranging from 12% to over 30% in the HMO that is the focus of this study; (2) some specialists who practice as primary care physicians (PCPs) provide more efficient care than some general practitioner PCPs, modifying the current perception that reducing specialists is the most effective way to achieve low cost practice patterns; and (3) groups of physicians in the HMO exhibit different resource use patterns, which may present opportunities to manage high cost groups as another path to contain costs. the results suggest specific new paths which may prove effective at reducing health care costs within managed care organizations, the health care providers most likely to dominate the US Health system in the future. A multi-stage DEA technique is used to locate specific types of inefficient physicians. Methods to test the clinical viability of using DEA to realize the potential cost savings and extensions of this research are discussed
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a. Evaluating the practice patterns of the newly dominant force in managed care, the primary care gatekeeper, will be one of the toughest challenges facing health reformers in the US. This paper introduces DEA as a tool to profile and evaluate practice patterns of primary care physicians. To illustrate these ideas, the practice behavior of 326 primary care physicians in a large health maintenance organization were studied for one year. When two DEA models were compared, a cone ratio DEA model projected the excess utilization of more hospital days and fewer office visits than a DEA model without defined preferred practice regions. the application demonstrates how a cone ratio DEA model can incorporate strategic thinking and executive accountability when establishing clinical benchmarks
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