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More-or-less final
AREC699, Fall 2006: Special Topics in Econometrics, Study Group

Likelihood methods in statistics and econometrics; 
the EM Algorithm and its applications
Dates, Times, Topics and Readings, and Presenters

Rules of the game:
At least six students must register for one or two credits by August 15, 2006. Otherwise, this course is cancelled. No audits are permitted.
Three credits AREC 699 will count as one three-credit field course in applied econometrics if all three units are taken for a letter grade (not S/U or P/F).  This credit will not count toward fulfilling the requirement of one two-course field of the three offered in the department as described at 
http://www.arec.umd.edu/Academic/Gradprog/PhD_Program_Course_Requirements.htm .  

No other AREC 699 credit may be used to fulfill the requirement of 6 second-year field courses in the PhD program.

You can take Special Topics in Econometrics more than once for one or two credits in order to fulfill the requirement of three credits for a field in Applied Econometrics.

 

You should also be aware that while students can take AREC 869J and attend AREC 699 course meetings in lieu of most other attendance requirements, credit for AREC 869J with that approach cannot be combined with two other credits of AREC 699 to constitute the equivalent of a field-level course.

Each student, who wishes to attend our study group, whether registered for independent study with me or AREC669J with Professor Just, must attend the organizational session on Wednesday, September 13, 3:30-5:30, Room 2200B, to assume responsibility for presenting all or part of one of the following topics. Thereafter, each must attend every one of the seven 2-hour sessions on each of the topics, do the suggested reading, and participate. If there is not a quorum of at least 6 students, the session will be cancelled. Failure to attend the organizational session will mean the student will not be allowed to attend further sessions. If you fail to attend other sessions during the semester, I may throw you out. Come to our organizational meeting prepared to choose your topic. Because we have nine registered students but only seven topics, some of you may have to double up or we may want to divide the topics among nine sessions and schedule more.
Apart from the organizational meeting which is scheduled on a Wednesday, by orders of the high command we will meet on Mondays from 3:30 – 5:30 when there is no faculty meeting. Faculty meetings are scheduled on Oct. 9,  Nov. 13, and Dec. 11. We may not be able to meet on days when I have to schedule an unforeseen medical appointment. 
I have separated references and readings for each topic into two categories, Readings and Supplementary. To some extent this division is arbitrary. Those students responsible for a particular topic should send us all an e-mail at least a week before the session scheduled for that topic telling us which readings are especially recommended or on which we should focus. Many of the supplementary readings are selected from articles in Statistical Sciences and The American Statistician, the expository and didactic journals of, respectively, the Royal Statistical Society and the American Statistical Association. You may find these articles particularly helpful in understanding particular topics and methods, but, in and of themselves, they cannot serve as a unified exposition of each topic.
Tools:

Matlab R2006a

Optimization Toolbox 3.0.4
Genetic Algorithm and Direct Search Toolbox 2.0.1 
Statistics Toolbox 5.2 

Topic 1: Background:
Monday, September 25
Presented by: Andy and Nate

Readings:
Hogg, R. V.,  J. W. McKean, and A. T. Craig, Introduction to Mathematical Statistics, 6th ed., Prentice-Hall, 2005. Chapter 7, "Sufficiency," pp. 367-418; Chapter 11, "Bayesian Statistics," pp. 579-613.

Peter Hoff, “A Primer on Bayesian Statistics,” (2005): 

http://www.stat.washington.edu/hoff/public/bayesprimer.pdf
Supplementary

John Aldrich, “R. A. Fisher and the Making of Maximum Likelihood 1912-1922,”

Statistical Science, Vol. 12, No. 3. (Aug., 1997), pp. 162-176.

A. P. Dawid, "On the Concepts of Sufficiency and Ancillarity in the Presence of Nuisance Parameters, Journal of the Royal Statistical Society, Series B, 37(2): 248-258 (1975)
N. Reid, "The Roles of Conditioning in Inference," Statistical Science, 10(2): 138-157 (1995)

D. A. S. Fraser, "Ancillaries and Conditional Inference," Statistical Science, 19(2): 333-369 (2004)

HMC, Section 8.3, "Likelihood Ratio Tests," pp. 437-448.

Greene, William H., Econometric Analysis, any recent edition, the Chapters on "Maximum Likelihood Estimation," and on "Generalized Method of Moments; for example,  Chapters 17 & 18 in the 5th edition.
Greene, Appendix E, "Computation and Optimization," pp. 919-946

Eric W. Weisstein, et al., "Global Optimization." From MathWorld--A Wolfram Web Resource:  http://mathworld.wolfram.com/GlobalOptimization.html
Topic 2: The Likelihood Principle
Monday, October 23
Presented by: Michelle
Readings:

Nerlove, M,  Likelihood Inference in Econometrics, Chapter 1, unpublished, 1999,  "The Likelihood Principle," at http://www.arec.umd.edu/mnerlove/images/chapter1.pdf .

Edwards, A. W. F., Likelihood, Expanded Edition, Johns Hopkins Press, 1992.  Chapters 1-4, pp. 1-69:


1. The framework of inference


2. The concept of likelihood


3. Support


4.Bayes' Theorem and inverse probability
Royall, R., Statistical Evidence: A Likelihood Paradigm, London: Chapman & Hall, 1997. Chapters 1-6, pp. 1-150:

1. The first principle


2. Neyman-Pearson theory


3. Fisherian theory


4. Paradigms for statistics


5. Resolving paradoxes from old paradigms


6. Looking at likelihoods
Supplementary: 
John Aldrich , " R. A. Fisher and the Making of Maximum Likelihood 1912-1922,"

Statistical Science, Vol. 12, No. 3. (Aug., 1997), pp. 162-176.

G. A. Barnard, “Statistical Inference,” Journal of the Royal Statistical Society, 11(2): 115-149 (1949).

E.L. Lehmann, “Model Specification: The Views of Fisher and Neyman and Later Developments,” Statistical Science, 5(2): 160-168 (1990).

Raymond Hubbard andM. J. Bayarri, “Confusion over Measures of Evidence (p’s) versus Errors (α’s) in Classical Statistical Testing.” The American Statistician, 57(3):171-181 (2003).
Allan Birnbaum, "On the Foundations of Statistics," Journal of the American Statistical Association, 57(298): 269-306 (1962)

Edwards, A. W. F., Likelihood, Expanded Edition, Johns Hopkins Press, 1992. Appendix 2, "The History of Likelihood," pp. 221-230.

Bradley Efron, "Controversies in the Foundations of Statistics," The American Mathematical Monthly, 85(4): 231-246 (1978)
Bruce M. Hill, "The Validity of the Likelihood Principle," The American Statistician, 41(2): 95-100 (1987)
"Likelihood Inference and Time Series," G. A. Barnard; G. M. Jenkins; C. B. Winsten, Journal of the Royal Statistical Society. Series A (General), Vol. 125, No. 3. (1962), pp. 321-372.
Murray Aitkin, "Statistical Modelling: The Likelihood Approach," The Statistician, 

35:103-113 (1986).
John D. Kalbfleisch, "Sufficiency and Conditionality," Biometrika, 62(2): 251-259 (1975)
J. O. Berger and R. L. Wolpert, The Likelihood Principle,  Institute of Mathematical Statistics, Lecture Notes, Vol. 6, 1984.
Inge S. Helland, "Simple Counter Examples against the Conditionality Principle," American Statistician,49(4): 351-356 (1995).
Topic 3: Likelihood
Monday, October 30
Presented by: Mike
Readings:

N. Reid, "Likelihood," Journal of the American Statistical Association, 95(452): 1335-1340 (2000).
Lindsey, J. K., Parametric Statistical Inference, Oxford, 1996, Chapter 3, "Likelihood," pp.  69 -139.
Supplementary:

Bradley Efron, "Fisher in the 21st Century," Statistical Science,13(2): 95-122 (1998)
Severini, Thomas A., Likelihood Methods in Statistics, Oxford, 2000. Chapter 3, "Likelihood," pp 73-104.

Tanner, Martin A., Tools for Statistical Inference, 3rd ed., Springer, 1996. Chapters 2-3:

2. "Normal Approximations to Likelihoods and Posteriors"


3. “Nonnormal Approximations to Likelihoods and Posteriors"
Stephen M. Stigler,"Laplace's 1774 Memoir on Inverse Probability," Statistical Science, Vol. 1, No. 3. (Aug., 1986), pp. 359-363.
C. Rahakrishna Rao, "R. A. Fisher: The Founder of Modern Statistics," Statistical Science, 7(1): 34-48 (1992)
Topic 4: Maximum Likelihood: Estimation of Parameters
Monday, November 6
Presented by: Tim
Readings:

J. S. Cramer, Econometric Applications of Maximum Likelihood Methods, Cambridge, 1986. Chapters 1-8, pp. 1-135:

1. The technology of estimation


2. Likelihood


3. Tests of simplifying assumptions


4. The use of likelihood in econometrics


5. Techniques of Maximization

6. Generalized Classical Regression


7. Systems of linear regression equations


8. The transformation of Box and Cox

A. W. F. Edwards, Chapters 5-6, pp. pp. 70-143:


5. Maximum support: The method of maximum likelihood


6. The method of support for several parameters
N. Reid, "Likelihood," Journal of the American Statistical Association, 95(452): 1335-1340 (2000). This article is worth rereading!
Supplementary:

Anders Hald, "On the History of Maximum Likelihood in Relation to Inverse Probability and Least Squares," Statistical Science, Vol. 14, No. 2. (May, 1999), pp. 214-222.

Nicolas W. Hengartner," A Note on Maximum Likelihood Estimation," The American Statistician, Vol. 53, No. 2. (May, 1999), pp. 123-125.

N. Pal and J. C. Berry, "On Invariance and Maximum Likelihood Estimation," The American Statistician,46(3): 209-212 (1992)
Peter X.-K. Song; Yanqin Fan; John D. Kalbfleisch, "Maximization by Parts in Likelihood Inference," Comments and Rejoinder, Journal of the American Statistical Association , 100(472):  1145-1167  (2005)
Charles J. Geyer, "On Convergence of  Monte Carlo Maximum Likelihood Calculations," Journal of the Royal Statistical Society, Series B, 56(1): 261-274 (1994)
C. Biernacki, "Testing for a Global Maximum of the Likelihood," Journal of Computational & Graphical Statistics , 14(3): 657-674 (2005)
Michael R. Veall, "Testing for a Global Maximum in an Econometric Context," Econometrica, 58(6): 1459-1465 (1990)

C. Gourieroux, A. Montfort, and A. Trognon, "Pseudo Maximum Likelihood Methods: Theory," Econometrica,52(3) 681-700 (1984)

Halbert White, "Maximum Likelihood Estimation of Misspecified Models," Econometrica, 50(1): 1-26 (1982)

Christopher G. Small, Jinfang Wang and Zejiang Yang, "Eliminating Multiple Roots in Estimation," Statistical Science, 15(4): 313-332 (2000)
Peter X.-K. Song, Yanquin Fan, and John D. Kalbfleisch,"Maximization by Parts in Likelihood Inference,"  with Comments and Rejoinder, Journal of the American Statistical Association, 100(472): 1145-1167 (2005)

Topic 5: Maximum Likelihood: Tests of Hypotheses
Monday, November 20
Presented by: Nitish and Yagi
Readings:

Classical:
A. W. F. Edwards, Chapters 7-9, pp. 144-198:

7. Expected information and the distribution of evaluates


8. Application in anomalous cases


9. Support tests
Richard Royall, "On the Probability of Misleading Statistical Evidence," Journal of the American Statistical Association, 95(451): 760-768 (2000)
R. F. Engle, "Wald, Likelihood Ratio and Lagrange Multiplier Tests in Econometrics," Handbook of Econometrics, Vol. 2, Elsevier, 1984, pp. 775-826.

Non-Nested Hypotheses:

C. Gourieroux and A. Montfort, "Testing Non-Nested Hypotheses," Handbook of Econometrics, Vol. 4, Elsevier, 1994, pp.2583-2637.

Grayham E. Mizon; Jean-Francois Richard, "The Encompassing Principle and its Application to Testing Non-Nested Hypotheses," Econometrica, Vol. 54, No. 3. (May, 1986), pp. 657-678.

Quang H. Vuong, "Likelihood Ratio Tests for Model Selection and Non-Nested Hypotheses," Econometrica, Vol. 57, No. 2. (Mar., 1989), pp. 307-333.

Andrew Chesher and Richard J. Smith "Likelihood Ratio Specification Tests,"

Econometrica, 653(3): 627-646 (1997)

Supplementary:
Grant Hillier and Mark Armstrong, "The Density of the Maximum Likelihood Estimator," Econometrica, 67(6): 1459-1470 (1999)

R. J. Hyndman, "Computing and Graphing Highest Density Regions," American Statistician, 50(2): 120-126 (1996)

Bradley Efron and David V. Hinkley, "Assessing the Accuracy of the Maximum Likelihood Estimator: Observed versus Expected Fisher Information," with Comments and Reply, Biometrika, 65(3): 457 - 487 (1978)
James C. Spall, " Monte Carlo Computation of the Fisher Information Matrix in Nonstandard Settings," Journal of Computational and Graphical Statistics, 14(4):  889–909 (2005)

Jack Porter, "Efficiency of Covariance Matrix Estimators for Maximum Likelihood Estimation," Journal of Business and Economic Statistics, 20(3): 431-440 (2002)

William Q. Meeker and Luis A. Escobar, "Teaching about Approximate Confidence Regions Baased in Maximum Likelihood Estimation," The American Statistician, 49(1): 48-53 (1995)
J. K. Lindsey, Chapters 4 and 5, pp. 141-231:


4. Goodness of fit

5. Asymptotics (also Appendix B.6, pp.430-433)

C. Goutis and George Casella, "Explaining the Saddlepoint Approximation," American Statistician, 53(3): 216-224 (1999)
N. Reid, "Saddlepoint Methods and Statistical Inference," with Comments, Statistical Science, 3(2): 213-231  (1988)

S. Huzurbazar, "Practical Saddlepoint Approximations," The American Statistician, 53(3): 225-232 (1999)
T. A. Severini, Chapters 2, 4-5, pp. 27--72, 105-174

2. Large-sample approximations


4. First-order asymptotic theory


5. Higher-order asymptotic theory
Donald W. K. Andrews and Werner Ploberger, "Optimal Tests When a Nuisance Parameter Is Present Only under the Alternative," Econometrica, 62(6):1383-1414 (1994)

Whitney K. Newey, "Maximum Likelihood Specification Testing and Conditional Moment Tests," Econometrica, 53(5):1047-1070 (1985)
L. G. Godfrey, "On the Uses of Misspecification Checks and Tests of Non-Nested Hypotheses in Emprical Econometrics," The Economic Journal, 94 Supplement: 69-81 (1984)
Alberto Holly, "Remark on Hausman's Specification Test," Econometrica, 50(3): 749-760 (1982) 

Russell Davidson and James G. MacKinnon, "Several Tests for Model Specification in the Presence of Alternative Hypotheses," Econometrica, 49(3): 781-793 (1981)

D. R. Cox, "Further Results on Tests of Separate Families of Hypotheses, Journal of the Royal Statistical Society, Series B, 24(2):406-24 (1962)
Mervyn J. Silvapulle, "A Curious Example Involving the Likelihood Ratio Test against One-Sided Hypotheses," The American Statistician, 51(2):: 178-180 (1997)
Michael D. Perlman and Lang Wu, "The Emperor's New Tests, " Comments and Rejoinder, Statistical Science, 14(4): 355-381 (1999)

Topic 6: Other Ways of Looking at Likelihoods: Profile, Marginal, Integrated, and Conditional Likelihoods
Monday, November 27
Presented by: Chad
Readings:

R. Royall, Chapter 6, "Looking at Likelihoods," pp. 123-165.

J. K. Lindsey, Chapter 6,"Factoring the likelihood function," pp. 233--275.
S. A. Murphy and A. W. van der Vaart, "On Profile Likelihood," Comments and Rejoinder, Journal of the American Statistical Association, 95(450): 449-485 (2000).

N. Reid and D. A. S. Fraser, "Likelihood Inference in the Presence of Nuisance Parameters," presentation, PHYSTAT2003, SLAC, Stanford, California, September 8-11, 2003. http://www.utstat.utoronto.ca/reid/research/slacpaper.pdf 
Supplementary:

T. C. Koopmans and W. C. Hood, Sec. 5.5, "Stepwise Maximization of a Function," pp. 156-158 in Studies in Econometric Method, Cowles Commission Monograph No. 14, Wiley (1953). This the first published instance of which I know, in which the idea of concentrating the likelihood function (profile likelihood), appears.
Richard Royall, "On the Probability of Observing Misleading Statistical Evidence," Journal of the American Statistical Association, 95(451): 760-768 (2000).

Yudi Pawitan, "A Reminder of the Fallibility of the Wald Statistic: Likelihood Explanation," The American Statistician, 54(1): 54-56 (2000)
T. A. Severini, Chapters 6, 8-9, pp. 175-237; 278-353:


6. Asymptotic theory and conditional inference


8. Likelihood functions for a parameter of interest


9. The modified profile likelihood

Bee Leng Lee, Michael R. Kosorok, and Jason P. Fine, "The Profile Sampler,"  Journal of the American Statistical Association, 100(471): 960-969 (2005)

Jian-Shen Chen and Robert I Jennrich, "Simple Accurate Approximation of Likelihood Profiles,"  Journal of Computational and Graphical Statistics, 11(3): 714-732 (2002)
Kung-Yee Liang and Scott L. Zeger, "Inference Based on Estimating Functions in the Presence of Nuisance Parameters," Statistical Science, 10(2): 158-173 (1995)
James O. Berger, Brunero Liseo and Robert Wolpert, "Integrated Likelihood Methods for Eliminating Nuisance Parameters," Discussion and Rejoinder,  Statistical Science 14(1): 1-28 (1999).
M. Ghosh, N. Reid and D.A.S. Fraser, "Ancillary Statistics: A Review," (2005) http://www.utstat.utoronto.ca/reid/research/anc.pdf 
A. P. Dawid, "On the Concepts of Sufficiency and Ancillarity in the Presence of Nuisance Parameters, Journal of the Royal Statistical Society, Series B, 37(2): 248-258 (1975)
N. Reid, "The Roles of Conditioning in Inference," Statistical Science, 10(2): 138-157 (1995)
D. A. S. Fraser, "Ancillaries and Conditional Inference," Statistical Science, 19(2): 333-369 (2004)
Rolf Sundberg, "Conditional Statistical Inference and the Quantification of Relevance," Journal of the Royal Statistical Society, Series B, 65(1): 299-315 (2003)
Barry C. Arnold, Enrique Castillo and José Maria Sarabia, "Conditionally Specified Distributions," Statistical Science, 16(3): 249-265 (2001).
Panagis Moschopoulos and Joan Staniswalis, "Estimation Given Conditionals from and Exponential Family," American Statistician, 48(4): 271-275 (1994).
Topic 7: The EM Algorithm and Other Data Augmentation Algorithms

Monday, December, 4

Presented by: Dave
Readings:

Martin A. Tanner, Chapters 4-6, pp. 64-192:

4. The EM Algorithm


5. The Data Augmentation Algorithm

6. Markov Chain Monte Carlo: The Gibbs Sampler and the Metropolis Algorithm
William Navidi, "A Graphical Illustration of the EM Algorithm," The American Statistician, 51(1): 29-31 (1997)

Supplementary:

Ricardo Smith-Ramírez, On the Evaluation of Conservation Cost-Sharing Programs. An Application of a Monte Carlo EM Algorithm, unpublished Ph.D. dissertation, University of Maryland, 2005. Chapter 2, " A Monte Carlo EM Algorithm to Estimate Structural Equation Systems with Unobserved Information," pp. 6-45
Geof H. Givens and Jennifer A. Hoeting, Chapter 4, "EM Optimization Methods," pp. 89-119 in Computational Statistics, Wiley, 2005. Errata at 
http://www.stat.colostate.edu/computationalstatistics/errata.pdf
A. P. Dempster, N. M. Laird and D. B. Rubin, "Maximum Likelihood from Incomplete Data via the EM Algorithm," Journal of the Royal Statistical Society, Series B, 39(1): 1-38 (1977)

R. J. A. Little and Donald B. Rubin, "On Jointly Estimating Parameters and Missing Data by Maximizing the Complete-Data Likelihood Function," The American Statistician, 37(3): 218-220 (1983)
Peter Arcidiacono and John Bailey Jones, "Finite Mixture Distributions, Sequential Likelihood and the EM Algorithm," Econometrica, 71(3): 933-946 (2003)
Xiao-Li Meng and Rubin, D. B., " Using EM to obtain asymptotic variance-covariance matrices: The SEM algorithm. Journal of the American Statistical Association, 86(416) 899-909 (1991)

Xiao-Li Meng and Rubin, D. B.. "Maximum likelihood estimation via the ECM algorithm: A general framework," Biometrika, 80( 2 ): 267-278 (1993)

Xiao-Li Meng and David van Dyk, "The EM Algorithm -- an Old Folk-song Sung to a Fast New Tune," Journal of the Royal Statistical Society, Series B, 59(3): 511-567 (1997)

Paul A. Ruud, "Extensions of Estimation Methods Using the EM Algorithm," Journal of Econometrics, 49: 305-341 (1991)
Geoffrey J. McLachlan and Thriyambakam Krishnan, The EM Algorithm and Extensions, Wiley, 1997, Chapters 1-6, pp. 1-242:

1. General Introduction


2. Examples of the EM Algorithm


3. Basic Theory of the EM Algorithm


4. Standard Errors and Speeding Up Convergence


5. Extensions of the EM Algorithm


6. Miscellaneous Topics
David Oakes, "Direct Calculation of the Information Matrix via the EM Algorithm," Journal of the Royal Statistical Society, Series B, 61(2): 479-482 (1999)
M. Jamehidian and R. I. Jennrich, "Standard Errors for EM Estimation," Journal of the Royal Statistical Society, Series B, 62(2): 257-270 (2000)

James P. Hobart, "Hierarchical Models: A Current Computational Perspective," Journal of the American Statistical Association, 96(452): 1312- 1316 (2000)

Wolfgang Jank; James Booth, "Efficiency of Monte Carlo EM and Simulated Maximum Likelihood in Two-Stage Hierarchical Models," Journal of Computational & Graphical Statistics, 12(1): 214 - 229  (2003)

Wolfgang Jank, "Quasi-Monte Carlo Sampling to Improve the Efficiency of Monte Carlo EM",  Computational Statistics and Data Analysis, 48 (4): 685—701 (2004)

Wolfgang Jank."Stochastic Variants of EM: Monte Carlo, Quasi-Monte Carlo and More,"  http://www.smith.umd.edu/faculty/wjank/MCEM-UMD-2005-Web.pdf
Wolfgang Jank, "Implementing and Diagnosing the Stochastic Approximation EM Algorithm," http://www.smith.umd.edu/faculty/wjank/monitorSAEM.pdf
Special Lecture:
Monday, December, 18

Presented by Professor Wolfgang Jank
