
Klein, S. P. and Freedman, D. A. (1993), "Ecological regression in voting rights cases" Chance, 6, 38-43.

Additional Resources
Aggregation bias, Ecological fallacy.
D.A. Freedman. "The ecological fallacy." In the Encyclopedia of Social Science Research Methods. Sage Publications (2004) Vol. 1 p. 293. M. Lewis-Beck, A. Bryman,
and T. F. Liao, eds
A Rule for Inferring Individual-Level Relationships from Aggregate Data, Glenn Firebaugh American Sociological Review Vol. 43, No. 4 (Aug., 1978), pp. 557-572   JStor
URL
American Journal of Epidemiology Vol. 139, No. 8: 747-760 Invited Commentary: Ecologic Studies -- Biases, Misconceptions, and Counterexamples S Greenland, J
Robins
The (mis)estimation of neighborhood effects: causal inference for a practicable social epidemiology J. Michael Oakes Social Science and Medicine 58 (2004) 1929�1952
R-package eiPack: R x C Ecological Inference and Higher-Dimension Data Management.  R News Oct 2007  
Educational multilevel data. 
The Analysis of Multilevel Data in Educational Research and Evaluation Leigh Burstein Review of Research in Education, Vol. 8. (1980), pp. 158-233. Jstor link 
Methodological Advances in Analyzing the Effects of Schools and Classrooms on Student Learning, Stephen W. Raudenbush; Anthony S. Bryk Review of Research in
Education, Vol. 15. (1988 - 1989), pp. 423-475. Jstor link
Analyzing Multilevel Data in the Presence of Heterogeneous within-Class Regressions Leigh Burstein; Robert L. Linn; Frank J. Capell    Journal of Educational Statistics,
Vol. 3, No. 4. (Winter, 1978), pp. 347-383. Jstor link
examples from analyses of voting data.
Bias in ecological regression   Stephen Ansolabehere and Douglas Rivers
David A. Freedman et al., "Ecological Regression and Voting Rights," Evaluation Review 1991, pp. 673-711, 
D.A. Freedman, S.P. Klein, M. Ostland, and M.R. Roberts. "Review of 'A Solution to the Ecological Inference Problem.' " Journal of the American Statistical Association,
vol. 93 (1998) pp. 1518-22; with discussion, vol. 94 (1999) pp. 352�57.
Multilevel models.
Using SAS PROC mixed:   
Judith Singer HLM/PROC Mixed papers: Multilevel Modelling Newsletter ; JEBS1998 Using SAS PROC MIXED to Fit Multilevel Models, Jstor
HLM - Hierarchical Linear and Nonlinear Modeling (HLM): descriptions and student edition HLM6
Freedman, D. A. (census adjustments). Hierarchical Linear Regression
Using R: lme4 (lmer and nlme) and mlmRev.    John Fox lme tutorial 
Doug Bates draft book (Feb 2010)     Doug Bates SASmixed package   
Fitting linear mixed models in R Using the lme4 package Douglas Bates (pp.27-30)
London exam data example in Examples from Multilevel Software Comparative Reviews Douglas Bates
Regression diagnostics for lmer models. Package influence.ME   
mlmRev data examples. Also, Tennessee's Student Teacher Achievement Ratio (STAR) from Creating an R data set from STAR Douglas Bates
STATA does it also
lmer for SAS PROC MIXED Users Douglas Bates Department of Statistics University of Wisconsin Madison 

2.  Reciprocal Causal Effects and non-recursive models in Observational Studies

Lecture topics
1. Cross-sectional Data: Simultaneous equations (2SLS, IV in butter, peer aspirations, ed and fertility, Freedman), nonrecursive models
     Simultaneous equations handouts     Duncan et al ascii
2. Reciprocal effects and non-recursive models in longitudinal data.
      Empirical research on reciprocal effects, including cross-lagged correlation. clc slides

Primary Readings
An (old) review of reciprocal effects. Rogosa, D. R. (1985). Analysis of reciprocal effects. In International Encyclopedia of Education, T. Husen and N. Postlethwaite, Eds.
London: Pergamon Press, 4221-4225. (reprinted in Educational Research,Methodology & Measurement: An international handbook, J. P. Keeves Ed. Oxford: Pergamon
Press, 1988.)

Reciprocal Effects Examples
Michelob ULTRA® Super Bowl LV Spot Online. Are You Happy Because You Win? Or Do You Win Because You're Happy?
      Screen time rots kids minds. 
Fox17 Nashville:     Increased screen time in young children associated with developmental delays 
Publication:   Association Between Screen Time and Children's Performance on a Developmental Screening Test   JAMA Pediatr. Published online January 28, 2019.
doi:10.1001/jamapediatrics.2018.5056 
     Internet use and depression
Study links excessive internet use to depression   Publication: The Relationship between Excessive Internet Use and Depression: A Questionnaire-Based Study of 1,319
Young People and Adults. Catriona M. Morrison, Helen Gore Psychopathology 2010;43:121-126 . available from Lane e-journals
     Peer Influences
Peer Influences on Aspirations: A Reinterpretation Otis Dudley Duncan, Archibald O. Haller, Alejandro Portes American Journal of Sociology, Vol. 74, No. 2 (Sep., 1968),
pp. 119-137   Jstor
     Education and Fertility
Rindfus example (Freedman Chap 8; paper reprinted in Freedman text). Education and Fertility: Implications for the Roles Women Occupy Ronald R. Rindfuss; Larry
Bumpass; Craig St. John American Sociological Review, Vol. 45, No. 3. (Jun., 1980), pp. 431-447.   from Jstor
     Longitudinal Data: original TV Violence and Agression
Eron LD, Huesmann LR, Lefkowitz MM, Walder LO. Does television violence cause aggression? Am Psychol. 1972;27:253–63. PubMed
     Money Supply
Granger Causality. Nobel 2003. Complete Granger
Relationships--and the Lack Thereof--Between Economic Time Series, with Special Reference to Money and Interest Rates. David A. Pierce Journal of the American
Statistical Association, Vol. 72, No. 357. (Mar., 1977), pp. 11-26. Jstor

Additional Resources
Reciprocal effects: Rogosa, D. R. (1980). A critique of cross-lagged correlation. Psychological Bulletin, 88, 245-258. APA site version
Structural Equation Modeling With the sem Package in R John Fox STRUCTURAL EQUATION MODELING,13(3),465�486     Jox Fox home page

https://www.tandfonline.com/doi/abs/10.1080/09332480.1993.10542376
http://www.stat.berkeley.edu/~census/ecofall.txt
http://links.jstor.org/sici?sici=0003-1224%28197808%2943%3A4%3C557%3AARFIIR%3E2.0.CO%3B2-O
http://aje.oxfordjournals.org/cgi/content/abstract/139/8/747?ijkey=34cf924a9cb40bb56c162bfeff792a04e555d506&keytype2=tf_ipsecsha
http://www.jhsph.edu/bin/s/e/Oakes2004.pdf
http://cran.r-project.org/doc/Rnews/Rnews_2007-2.pdf
http://links.jstor.org/sici?sici=0091-732X%281980%298%3C158%3ATAOMDI%3E2.0.CO%3B2-6
http://links.jstor.org/sici?sici=0091-732X%281988%2F1989%2915%3C423%3AMAIATE%3E2.0.CO%3B2-T
http://links.jstor.org/sici?sici=0362-9791%28197824%293%3A4%3C347%3AAMDITP%3E2.0.CO%3B2-9
http://www.stanford.edu/class/polisci353/2004spring/reading/erbias.pdf
http://www.stat.berkeley.edu/~census/515.pdf
http://www-stat.stanford.edu/~rag/ed260/hlmnewsletter10-2.pdf
http://links.jstor.org/sici?sici=1076-9986%28199824%2923%3A4%3C323%3AUSPMTF%3E2.0.CO%3B2-2
http://www.ssicentral.com/hlm/index.html
http://www.stat.berkeley.edu/~census/goldbug.pdf
http://cran.r-project.org/web/packages/lme4/lme4.pdf
http://cran.r-project.org/web/packages/mlmRev/mlmRev.pdf
http://socserv.mcmaster.ca/jfox/Books/Companion-1E/appendix-mixed-models.pdf
http://lme4.r-forge.r-project.org/book/
http://cran.r-project.org/web/packages/SASmixed/SASmixed.pdf
http://cran.r-project.org/doc/Rnews/Rnews_2005-1.pdf
http://cran.r-project.org/web/packages/mlmRev/vignettes/MlmSoftRev.pdf
http://cran.r-project.org/web/packages/influence.ME/influence.ME.pdf
http://cran.r-project.org/web/packages/mlmRev/mlmRev.pdf
http://rss.acs.unt.edu/Rdoc/library/mlmRev/doc/StarData.pdf
http://www.stata.com/capabilities/mixed.html
http://cran.r-project.org/web/packages/SASmixed/vignettes/Usinglmer.pdf
http://web.stanford.edu/~rag/stat209/reciphnd.pdf
http://statweb.stanford.edu/~rag/stat209/duncanhnd
http://statweb.stanford.edu/~rag/stat209/clcslides.pdf
http://statweb.stanford.edu/~rag/stat222/recipdrr.pdf
https://www.google.com/aclk?sa=l&ai=DChcSEwiD_IPlieruAhU29uMHHaD8DC8YABAAGgJ5bQ&ae=2&sig=AOD64_2LaPo5amBkXNjvWGqk-WHhHLIepQ&q&adurl&ved=2ahUKEwjJ5fjkieruAhXXi54KHSw_C4AQ0Qx6BAgUEAE
https://fox17.com/news/local/study-increased-screen-time-in-young-children-associated-with-developmental-delays
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2722666
http://www.ibtimes.com/articles/20100202/study-links-excessive-internet-use-to-depression.htm
http://lane.stanford.edu/online/ejbrowse.html?a=p
http://www.jstor.org/stable/2775916
http://links.jstor.org/sici?sici=0003-1224%28198006%2945%3A3%3C431%3AEAFIFT%3E2.0.CO%3B2-Z
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/83368/1972.Eron_etal.DoesTelevisionViolenceCauseAggression.AmPsychol.pdf?sequence=1
https://pubmed.ncbi.nlm.nih.gov/5015586/
https://www.nobelprize.org/prizes/economic-sciences/2003/granger/lecture/
http://assets.cambridge.org/052177/2974/sample/0521772974ws.pdf
http://links.jstor.org/sici?sici=0162-1459%28197703%2972%3A357%3C11%3ARTLTET%3E2.0.CO%3B2-O
http://statweb.stanford.edu/~rag/stat209/clc.pdf
http://psycnet.apa.org.laneproxy.stanford.edu/journals/bul/88/2/245.pdf
https://socialsciences.mcmaster.ca/jfox/Courses/R/IQSBarcelona/index.html
http://socserv.mcmaster.ca/jfox/
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Regression Analysis Tutorial 230

Econometrics Laboratory � University of California at Berkeley � 23-27 March 1998

MOU � � (price) � (Nemply) � �

Price � � (MOU) � (region dum.) � µ

.
.

.
.

.
.

. .
.
. .

.

MOU

Price

OLS

true

Demand

Example 2

Price elasticity of telecommunications demand:

�  and  µ  are correlated.

Problem: Because  µ  is correlated with  � ,  and  µ  affects
price, price is correlated with  � .
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non-recursive models, feedback

Reciprocal Effects  Simultaneous Eqs
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are y_2 , u_1 correlated? bias, see handout

Cross-sectional Data
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Analysis on handout "C"
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