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Econometric M ethods for Impact Evaluation 
Training Course organized by the International Poverty Centre (IPC)  

and supported by the Department of Statistics, University of Brasilia (UnB) 
and the Federal Accounts Court (TCU) 

 
Duration: 9th April to 2nd July, 2008 
 
Time and programming: 9.00am – 12.00pm  
 

April: 9th, 16th, 23rd and 30th 
M ay: 7th, 14th, 21st and 28th  
June: 4th, 11th and 25th  
July: 2nd  

 
Location: Instituto Serzedello Corrêa (ISC) – SEPN , Quadra 514, Bloco B, Lote 7, Asa N orte, Brasilia, DF, 
Brazil. 
 
Registration: Requests should be submitted by e-mail (events@ undp-povertycentre.org) until the 7th 
of April 2008 
 
A udience: 60 representatives of IPC, IPEA, University of Brasília, Brazilian G overnment agencies and 
ministries, and UN  agencies in Brasilia 
 
Reference material available for dow nloading at: w w w .undp-povertycentre.org/evaluation  
 
Introduction:  

In the last decades, there has been a grow ing literature in Economics, as w ell as in other Social 
Sciences, addressed to the quantitative empirical analysis of causal relationships. In addition, 
policymakers have been more motivated to evaluate the implementation of current and new  policies 
and programmes, looking for the improvement of efficiency and efficacy of socioeconomic results. In 
this context, this training course intends to provide a basic know ledge on methods for the impact 
evaluation of policies and programmes. Its modules include discussions on how  methods for 
estimating causal relationships differ from other statistical methods; the role of experiments in impact 
evaluations; problems in the internal validity of studies; and limits for extrapolating some results in 
general terms. M oreover, each econometric method used in normal impact analyses is described. The 
course also contains practical modules that show  the computational application of each econometric 
method presented by the speakers. 
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Programme Course 
 

1st Session: Causal A nalysis and the Fundamental Problem of Impact Evaluation 

9 April 2008  

 
Lecturer: Rafael Perez Ribas, IPC 

Basic Bib liography: 

H eckman, J. J. (2008). ‘Econometric Causality,’ Cemmap W orking Paper 1/08, IFS, London. 

Dow d, B. and R. Tow n (2002). ‘Does X really cause Y?’ Academy H ealth, Robert W ood Johnson 
Foundation, H CFO  program, W ashington D.C. 24p. 

Supplementary Bib liography: 

M offit, R. (2005). ‘Remarks on the Analysis of Causal Relationships in Population Research,’ D em ography 
42 (1): 91-108. 

H eckman, J. J. and E. J. Vytlacil (2007). ‘Econometric Evaluation of Social Programs, Part I: Causal 
M odels, Structural M odels and Econometric Policy Evaluation,’ H andbook of Econom etrics, v. 6B, pp. 
4779-4874. 

H eckman, J. J. (2000). ‘Causal Parameters and Policy Analysis in Economics: A Tw entieth Century 
Retrospective,’ Q uarterly Journal of Econom ics 115 (1): 45-97. 

Rubin, D. B. (1974). ‘Estimating Causal Effects of Treatments in Randomized and N onrandomized 
Studies,’ Journal of Educational Psychology 66 (5), 688-701. 

H olland, P. W . (1986). ‘Statistics and Causal Inference: Comment: W hich Ifs H ave Causal Answ ers,’ 
Journal of the Am erican Statistical Association 81 (396): 961-962. 

Rubin, D. B. (1986). ‘Statistics and Causal Inference,’ Journal of the Am erican Statistical Association 81 
(396): 945-960. 

Cox, D. R. (1986). ‘Statistics and Causal Inference: Comment,’ Journal of the Am erican Statistical 
Association 81 (396): 963-964. 

G lymour, C. (1986). ‘Statistics and Causal Inference: Comment: Statistics and M etaphysics,’ Journal of 
the Am erican Statistical Association 81 (396): 964-966. 
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G ranger, C. (1986). ‘Statistics and Causal Inference: Comment,’ Journal of the Am erican Statistical 
Association 81 (396): 967-968. 

H olland, P. W . (1986). ‘Statistics and Causal Inference: Rejoinder,’ Journal of the Am erican Statistical 
Association 81 (396): 968-970. 

Cox, D. R. (1992). ‘Causality: Some Statistical Aspects,’ Journal of the Royal Statistical Society, Series A, v. 
155 (2): 291-301. 

• Practical Exercises on the computer 

- Presentation of Stata resources; 

- Interface of Stata for W indow s; 

- Using the Stata interactively; 

- Recording exits in log files; 

- The use of do files; 

- Basic commands; 

- Presentation of databases used during the course; 

- Exercise describing w hat there are in the databases. 

2nd Session: Experimental Evaluations 

16 April 2008 

Lecturer: Fábio Veras Soares, IPC 

Basic Bib liography: 

Duflo, E., R. G lennerster, M . Kremer (2008). ‘Using Randomization in Development Economics Research: 
A Toolkit,’ H andbook of D evelopm ent Econom ics, v. 4, forthcoming. 

Supplementary Bib liography: 

LaLonde, R. J. (1986). ‘Evaluating the Econometric Evaluations of Training Programs w ith Experimental 
Data,’ Am erican Econom ic Review  76 (4): 604-620. 

H eckman, J. J. (1996). ‘Randomization as an Instrumental Variable,’ Review  of Econom ics and Statistics 78 
(2): 336-341. 



United Nations Development Programme 
International Poverty Centre 

 

SBS Quadra 01, Bloco J, 10° andar  70076-900, Brasília, DF, Brasil  ♦ Telephone (55-61) 21055000  ♦ Fax (55-61) 21055001  ♦ Internet: 
http://w w w .undp.org/povertycentre 

 
 
 

H eckman, J. J., J. Smith, N . Clements (1997). ‘M aking the M ost O ut of Programme Evaluations and Social 
Experiments: Accounting for H eterogeneity in Programme Impacts,’ Review  of Econom ic Studies 64 (4): 
487-535. 

Behrman, J. and H oddinott, J. (2001). ‘Programme Evaluation w ith Unobserved H eterogeneity and 
Selective Implementation: The M exican ‘PRO G RESA’ Impact on Child N utrition,’ O xford Bulletin of 
Econom ics and Statistics 67 (4): 547-569. 

M offit, R. A. (2004). ‘The Role of Randomized Field Trials in Social Science Research,’ Am erican 
Behavioral Scientist 47 (5): 506-540. 

Splaw a-N eyman, J. (1923). ‘O n the Application of Probability Theory to Agricultural Experiments. Essays 
on Principles. Section 9,’ Annals of Agriculture Science, pp. 1-51, translated and edited by D. M . 
Dabrow ska and T. P. Speed from the Polish original, Statistical Science 5 (4): 465-472, 1990. 

• Practical Exercises on the computer 

- Descriptive analyses of data; 

- M ean-comparison and distribution-comparison tests. 

3rd Session: Introduction to Q uasi-Experimental M ethods 

23 April 2008 

Lecturer: Rafael Perez Ribas, IPC 

Basic Bib liography: 

Blundell, R. and M . C. Dias (2000). ‘Evaluation M ethods for N on-Experimental Data,’ Fiscal Studies 21 (4): 
427-468. 

Ravallion, M . (2001). ‘The M ystery of the Vanishing Benefit: An Introduction to Impact Evaluation,’ 
W orld Bank Econom ic Review  15 (1): 115-140. 

H eckman, J. J. (1990). ‘Varieties of Selection Bias,’ Am erican Econom ic Review  80 (2): 313-318. 

Supplementary Bib liography: 

Rubin, D. B. (1977). ‘Assignment to Treatment G roup on the Basis of a Covariate,’ Journal of Educational 
Statistics 2 (1): 1-26. 

H eckman, J. J., R. Robb Jr. (1985). ‘Alternative M ethods for Evaluating the Impact of Interventions: An 
O verview ,’ Journal of Econom etrics 30 (1-2): 239-267. 
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Angrist, J. D. and A. B. Krueger (1999). ‘Empirical Strategies in Labor Economics,’ H andbook of Labor 
Econom ics, v. 3, chap. 23, pp. 1277-1366. 

H eckman, J. J., H . Ichimura, J. Smith, P. Todd (1998). ‘Characterizing Selection Bias Using Experimental 
Data,’ Econom etrica 66 (5): 1017-1098. 

• Practical Exercises on the computer 

- Impact estimations using linear regression; 

- Impact estimations using non-linear regression (probit, logit, etc.); 

- Estimating impact heterogeneity. 

4th Session: Difference-in-Differences M ethods 

30 April 2008 

Lecturer: Bruno César Pino de O liveira Araújo, IPEA 

Basic Bib liography: 

M eyer, B. D. (1994). ‘N atural and Quasi-Experiments in Economics,’ Technical W orking Paper 170, N BER, 
Cambridge M A. Published in Journal of Business &  Econom ic Statistics 13 (2): 151-161. 

Supplementary Bib liography: 

Ashenfelter, O . and D. Card (1985). ‘Using the Longitudinal Structure of Earnings to Estimate the Effect 
of Training Programs,’ Review  of Econom ics and Statistics 67 (4): 648-660. 

Athey, S. and G . Imbens (2006). ‘Identification and Inference in N onlinear Difference-in-Differences 
M odels,’ Technical W orking Paper 280, N BER, Cambridge M A. Published in Econom etrica 74 (2): 431-
497. 

Bertrand, M ., E. Duflo, S. M ullainathan (2002). ‘H ow  M uch Should W e Trust Differences-in-Differences 
Estimates?’ W orking Paper 8841, N BER, Cambridge M A. Published in Q uarterly Journal of Econom ics 119 
(1): 249-275. 

• Practical Exercises on the computer 

- Estimation of differences; 

- Estimation of differences and fixed-effects models; 

- Estimation of cross-sectional difference-in-differences models; 
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- Estimating impact heterogeneity using a difference-in-differences model. 

5th Session: M atching 

7 M ay 2008 

Lecturer: Bruno César Pino de O liveira Araújo, IPEA 

Basic Bib liography: 

Abadie, A., D. Drukker, J. L. H err, G . W . Imbens (2004). ‘Implementing M atching Estimators for Average 
Treatment Effects in Stata,’ Stata Journal 4 (3): 290-311. 

Supplementary Bib liography: 

H eckman, J. J., H . Ichimura, P. Todd (1997). ‘M atching as an Econometric Evaluation Estimator: Evidence 
from Evaluating a Job Training Program,’ Review  of Econom ic Studies 64(4): 605-654. 

Abadie, A. and G . Imbens (2002). ‘Simple and Bias-Corrected M atching Estimators for Average 
Treatment Effects,’ Technical W orking Paper 283, N BER, Cambridge M A. 

Rubin, D. B. (1973). ‘M atching to Remove Bias in O bservational Studies,’ Biom etrics 29 (1): 159-183. 

Rubin, D. B. (1979). ‘Using M ultivariate M atched Sampling and Regression Adjustment to Control Bias 
in O bservational Studies,’ Journal of Am erican Statistical Association 74 (366): 318-328. 

Quade, D. (1982). ‘N onparametric Analysis of Covariance by M atching,’ Biom etrics 38 (3): 597-611. 

Ñ opo, H . (2002). ‘M atching as a Tool to Decompose W age G aps,’ IZA Discussion Paper 981, IZA, Bonn, 
G ermany. 

• Practical Exercises on the computer 

- M atching applications using ‘nnmatch’; 

- Estimating matching w ith difference-in-differences; 

- Tests of robustness for matching models. 

6th Session: Propensity Score and the PSM  M ethod 

14 M ay 2008 

Lecturer: Bruno César Pino de O liveira Araújo, IPEA 
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Basic Bib liography: 

Becker, S. O . and A. Ichino (2002). ‘Estimation of average treatment effects based on propensity score,’ 
Stata Journal 2 (4): 358-377. 

Supplementary Bib liography: 

Rosenbaum, P. R. and D. B. Rubin (1983). ‘The Central Role of the Propensity Score in O bservational 
Studies for Causal Effects,’ Biom etrika 70 (1): 41-55. 

Rosenbaum, P. R. and D. B. Rubin (1984). ‘Reducing Bias in O bservational Studies Using 
Subclassification on the Propensity Score,’ Journal of the Am erican Statistical Association 79 (387): 516-
524. 

Rosenbaum, P. R. and D. B. Rubin (1985). ‘Constructing a Control G roup Using M ultivariate M atched 
Sampling M ethods that Incorporate the Propensity Score,’ Am erican Statistician 39 (1): 33-38. 

Dehejia, R. H . and S. W ahba (2002). ‘Propensity Score-M atching M ethods for N onexperimental Causal 
Studies,’ Review  of Econom ics and Statistics 84 (1): 151-161. 

Smith, J. and P. Todd (2003). ‘Does M atching O vercome LaLonde’s Critique of N onexperimental 
Estimators?’ W orking Paper 20035, CIBC H uman Capital and Productivity Project, University of W estern 
O ntario. Published in Journal of Econom etrics 125 (1-2): 305-353, 2005. 

Dehejia, R. H . (2005). ‘Practical propensity score matching: a reply to Smith and Todd,’ Journal of 
Econom etrics 125 (1-2): 355-364. 

Smith, J. and P. Todd (2005). ‘Rejoinder,’ Journal of Econom etrics 125 (1-2): 365-375. 

Dehejia, R. H . (2005). ‘Does M atching O vercome LaLonde’s Critique of N onexperimental Estimators? A 
Postscript,’ unpublished. 

Lee, W . S. (2006). ‘Propensity Score M atching and Variations on the Balancing Test,’ M elbourne Institute 
of Applied Economic and Social Research, University of M elbourne, Australia. 

Blundell, R. and M . C. Dias (2000). ‘Evaluation M ethods for N on-Experimental Data,’ Fiscal Studies 21 (4): 
427-468. 

• Practical Exercises on the computer 

- Estimation of the Propensity Score; 

- Tests of the balancing propriety; 

- G raphic analysis of the Propensity Score; 

- Estimation of PSM  w ith different techniques. 
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8th Session: O thers M ethods based on the Propensity Score 

21 M ay 2008 

Lecturer: Rafael Perez Ribas, IPC 

Basic Bib liography: 

H irano, K. and G . W . Imbens (2001). ‘Estimation of Causal Effects using Propensity Score W eighting: An 
Application to Data on Right H eart Catheterization,’ H ealth Service &  O utcom es Research M ethodology 2 
(3-4): 259-278. 

Supplementary Bib liography: 

H irano, K., G . W . Imbens, G . Ridder (2003). ‘Efficient Estimation of Average Treatment Effects Using the 
Estimated Propensity Score,’ Econom etrica 71 (4): 1161-1189. 

Abadie, A. (2005). ‘Semiparametric Difference-in-Differences Estimators,’ Review  of Econom ic Studies 72 
(250): 1-19. 

W ooldridge, J. M . (2002). ‘Inverse Probability W eighted M -Estimators for Sample Selection, Attrition, 
and Stratification,’ Portuguese Econom ic Journal 1 (2): 117-139. 

W ooldridge, J. M . (2004). ‘Inverse Probability W eighted Estimation for G eneral M issing Data Problems,’ 
CeM M AP W orking Paper 05/04, IFS, London. Published in Journal of Econom etrics 141 (2): 1281-1301, 
2007. 

Lemieux, T. (2002). ‘Decomposing Changes in W age Distributions: A Unified Approach,’ Canadian 
Journal of Econom ics 35 (4): 646-688. 

Firpo, S. (2004). ‘Efficient Semiparametric Estimation of Quantile Treatment Effects,’ Econom etric Society 
2004 N orth Am erican Sum m er M eetings 605, Econometric Society. Published in Econom etrica 75 (1): 259-
276, 2007. 

• Practical Exercises on the computer 

- Estimation of the semi-parametric estimator for cross-sectional data; 

- Estimation of the semi-parametric difference-in differences estimator; 

- Estimation of Propensity Score w eighting regressions; 

- Estimation for subgroups of samples. 
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9th Session: Instrumental V ariables 

28 M ay 2008 

Lecturer: G uilherme Issamu H irata, IPC 

Basic Bib liography: 

H eckman, J. J. (1997). ‘Instrumental Variables: A Study of Implicit Behavioral Assumptions Used in 
M aking Program Evaluations,’ Journal of H um an Resources 32 (3): 441-462. 

Altonji, J. G ., T. E. Elder, C. R. Taber (2002). ‘An Evaluation of Instrumental Variable Strategies for 
Estimating the Effects of Catholic Schooling,’ W orking Paper 9358, N BER, Cambridge M A. Published in 
Journal of H um an Resources 40 (4): 791-821, 2005. 

Supplementary Bib liography: 

H eckman, J. J. (1996). ‘Randomization as an Instrumental Variable,’ Review  of Econom ics and Statistics 78 
(2): 336-341. 

Angrist, J., G . W . Imbens, D. B. Rubin (1993). ‘Identification of Causal Effects Using Instrumental 
Variables,’ Technical Paper 136, N BER, Cambridge M A. Published in Journal of the Am erican Statistical 
Association 91 (434): 444-455, 1996. 

Angrist, J. D. and A. B. Krueger (2001), ‘Instrumental Variables and the Search for Identification: From 
Supply and Demand to N atural Experiments’, Journal of Econom ic Perspectives 15 (4): 69-85. 

Angrist, J. D. and G . W . Imbens (1999). ‘Comment on James J. H eckman, “Instrumental Variables: A 
Study of Implicit Behavioral Assumptions Used in M aking Program Evaluations”,’ Journal of H um an 
Resources 34 (4): 823-827. 

Angrist, J. D. and G . Imbens (1995). ‘Tw o-Stage Least Square Estimation of Average Causal Effects in 
M odels w ith Variable Treatment Intensity,’ Journal of the Am erican Statistical Association 90 (430): 431-
442. 

Imbens, G . W . and D. B. Rubin (1997). ‘Bayesian Inference for Causal Effects in Randomized Experiments 
w ith N oncompliance,’ Annals of Statistics 25 (1): 305-327. 

Imbens, G . W . and J. D. Angrist (1994). ‘Identification and Estimation of Local Average Treatment 
Effects,’ Econom etrica 62 (2): 467-475. 

Ichimura, H . and C. Taber (2001). ‘Propensity-Score M atching w ith Instrumental Variables,’ Am erican 
Econom ic Review  91 (2): 119-124. 
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• Practical Exercises on the computer 

- Estimation of IV w ith continuous endogenous variable; 

- Estimation of IV w ith endogenous dummy; 

- Estimation of tw o-step models and variance corrections; 

- Estimation of the endogenous sw itching model (‘treatreg’); 

- Estimation of PSM  w ith IV. 

10th Session: Regression Discontinuity Design (RDD) 

4 June 2008 

Lecturer: G uilherme Issamu H irata, IPC 

Basic Bib liography: 

Imbens, G . W . and T. Lemieux (2007). ‘Regression Discontinuity Designs: G uide to Practice,’ W orking 
Paper 13039, N BER, Cambridge M A. Published in Journal of Econom etrics 127 (2): 615-635. 

Van der Klaauw , W . (2002). ‘Estimating the Effect of Financial Aid O ffers on College Enrollment: A 
Regression-Discontinuity Approach’, International Econom ic Review   43(4): 1249-1287. 

Supplementary Bib liography: 

H ahn, J., P. Todd, W . Van der Klaauw  (2001). ‘Identification and estimation of treatment effect w ith a 
regression-discontinuity design,’ Econom etrica 69 (1): 201-209. 

Lee, D. S. and D. Card (2006). ‘Regression Discontinuity Inference w ith Specification Error,’ Technical 
W orking Paper 322, N BER, Cambridge M A. Published in Journal of Econom etrics 127 (2): 655-674. 

DiN ardo, J. and D. S. Lee (2004). ‘Economic impacts of unionization on private sector employers: 1984-
2001’, W orking Paper 10598, N BER, Cambridge M A. 

Buddelmeyer, H . and E. Skoufias (2003). ‘An Evaluation of the Performance of Regression Discontinuity 
Design on PRO G RESA,’ IZA Discussion Paper 827, IZA, Bonn, G ermany. 

Almond, D. and J. J. Doyle Jr. (2008). ‘After M idnight: A Regression Discontinuity Design in Length of 
Postpartum H ospital Stays,’ W orking Paper 13877, N BER, Cambridge M A. 

• Practical Exercises on the computer 

- Estimation of Linear RDD; 
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- Estimation of N onparametric RDD; 

- Selection of an optimal bandw idth; 

- Estimation of Sharp and Fuzzy RDDs. 

11th Session: Estimation of M ultiple Treatment Effects and Dosage Effects 

11 June 2008 

Lecturer: Fábio Veras Soares, IPC 

Basic Bib liography: 

Imai, K. and D. A. van Dyk (2003). ‘Causal Inference w ith G eneral Treatment Regimes: G eneralizing the 
Propensity Score,’ Published in Journal of the Am erican Statistical Association 99 (467): 854-866, 2004. 

H irano, K. and G . W . Imbens (2004). ‘The Propensity Score w ith Continuous Treatments,’ Published in A. 
G elman and X.-L. M eng, Applied Bayesian M odeling and Causal Inference from  Incom plete-D ata 
Perspectives, 2004. 

Supplementary Bib liography: 

Lechner, M . (1999). ‘Identification and Estimation of Causal Effects of M ultiple Treatments Under the 
Conditional Independence Assumption,’ IZA Discussion Paper 91, IZA, Bonn, G ermany. 

Brand, J. E. and Y. Xie (2007). ‘Identification and Estimation of Causal Effects w ith Time-Varying 
Treatments and Time-Varying O utcomes,’ Published in Sociological M ethodology 37 (1): 393-434, 2007. 

Flores, C. A. (2005). Estim ation of D ose-Response Functions and O ptim al Treatm ent D oses w ith a 
Continuous Treatm ent, PhD Dissertation, University of California at Berkeley, 199p. 

• Practical Exercises on the computer 

- Implementation of the Propensity Score for multiple treatments; 

- Implementation of the G eneralized Propensity Score (G PS); 

- Tests of the balancing propriety for G PS. 

12th Session: Problems of Contamination in Internal V alidation 

25 June 2008 

Lecturers: Fábio Veras Soares and Rafael Perez Ribas, IPC 
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Basic Bib liography: 

H eckman, J. J., N . H ohmann, J. Smith, M . Khoo (2000). ‘Substitution and Dropout Bias is Social 
Experiments: A Study of an Influential Social Experiment,’ Q uarterly Journal of Econom ics 115 (2): 651-
694. 

M iguel, E. and M . Kremer (2004). ‘W orms: Identifying Impacts on Education and H ealth in the Presence 
of Treatment Externalities,’ Econom etrica 72 (1): 159-217. 

Supplementary Bib liography: 

Barrera-O sorio, F., M . Bertrand, L. L. Linden, F. Perez-Calle (2008). ‘Conditional Cash Transfers in 
Education: Design Features, Peer and Sibling Effects: Evidence from Randomized Experiment in 
Colombia,’ W orking Paper 13890, N BER, Cambridge M A. 

H eckman, J. J. (1991). ‘Randomization and Social Policy Evaluation,’ Technical W orking Paper 107, 
N BER, Cambridge M A. Published in C. F. M anski and I. G arfinkel, Evaluating W elfare and Training 
Program s, H arvard University Press, M assachusetts, 1992. 

• Practical Exercises on the computer 

- Revision of previous practices. 

13th Session: Problems of External V alidation (Scaling Up) 

2 July 2008 

Lecturer: Fábio Veras Soares e Rafael Perez Ribas, IPC 

Basic Bib liography: 

Duflo, E. (2003). ‘Scaling Up and Evaluation,’ ABCDE Annual W orld Bank Conference on Development 
Economics, Bangalore, M ay. 

Supplementary Bib liography: 

H eckman, J. J., L. Lochner, C. Taber (1998). ‘G eneral-Equilibrium Treatment Effects: A Study of Tuition 
Policy,’ Am erican Econom ic Review  88 (2): 381-386. 

• Practical Exercises on the computer 

- Revision of previous practices. 



United Nations Development Programme 
International Poverty Centre 

 

SBS Quadra 01, Bloco J, 10° andar  70076-900, Brasília, DF, Brasil  ♦ Telephone (55-61) 21055000  ♦ Fax (55-61) 21055001  ♦ Internet: 
http://w w w .undp.org/povertycentre 

 
 
 

Bibliography of support: 

Cameron, A. C. and P. K. Trivedi (2005). M icroeconom etrics: M ethods and Application, Cambridge 
University Press, N ew  York. 

W ooldridge, J. M . (2002). Econom etric Analysis of Cross Section and Panel D ata, M IT Press, Cambridge 
M A. 

H eckman, J. J. (1999). ‘The Economics and Econometrics of Active Labor M arket Programs,’ H andbook 
of Labor Econom ics, v. 3, chap. 31, pp. 1865-2097. 

Baker, J. L. (2000). Evaluating the Im pact of D evelopm ent Projects on Poverty: A H andbook for Practitioners, 
W orld Bank, W ashington D.C., 225p. 

Bibliography to other issues not addressed in the course: 

H otz, V. J., C . H . M ullin, S. G . Sanders (1997). ‘Bounding Causal Effects Using Data From a Contaminated 
N atural Experiment: Analysis the Effects of Teenage Childbearing,’ Review  of Econom ic Studies 64 (4): 
575-603. 

M anski, C. F. (1990). ‘N onparametric Bounds on Treatment Effects,’ Am erican Econom ic Review  80 (2): 
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