
Bibliography 

ABRAMOWITZ, M. and STEGUN, I. (eds.) (1964). Handbook of Mathematical Func
tions. National Bureau of Standards, Washington, DC. 

ABU-LIBDEH, H., TURNBULL, B. W. and CLARK, L. C. (1990). Analysis of multi
type recurrent events in longitudinal studies: Application to a skin cancer pre
vention trial. Biometrics 46 1017-1034. 

AITKEN, M. (1999). A general maximum likelihood analysis of variance components 
in generalixed linear models. Biometrics 55 117-128. 

ANDERSON, R. D., HENDERSON, H. V., PUKELSHEIM, F. and SEARLE, S. R. 
(1984). Best estimation of variance components from balanced data, with arbi
trary kurtosis. Math. Operations. Statist. Ser. Statist. 15 163-176. 

ATWILL, E., MOHAMMED, H. 0., LOPEZ, J. W., McCULLOCH, C. E. and 
DUBOVI, E. J. (1996). Cross-sectional evaluation of environmental, host and 
management factors associated with the risk of seropositivity to Ehrlichia ris
ticii in horses of New York State. American Journal of Veterinary Research 57 
278-285. 

Boos, D. (1992). On generalized score tests. Amer. Statist. 46 327-333. 

BOOTH, J. G. and HOBERT, J.P. (1998). Standard errors of prediction in general
ized linear mixed models. J. Amer. Statist. Assoc. 93 262-272. 

BoOTH, J. G. and HOBERT, J. P. (1999). Maximizing generalized linear mixed 
model likelihoods with an automated Monte Carlo EM algorithm. J. Roy. Statist. 
Soc. Ser. B 61:265-285. 

BORSCH-SUPAN, A. and HAJIVASSILIOU, V. (1993). Smooth unbiased multivariate 
probability simulators for maximum likelihood estimation of limited dependent 
variables. J. Econometrics 58 346-368. 

BRESLOW, N. E. and CLAYTON, D. G. (1993). Approximate inference in generalized 
linear mixed models. J. Amer. Statist. Assoc. 889-25. 

BRESLOW, N. E. and LIN, X. (1995). Bias correction in generalized linear mixed 
models with a single component of dispersion. Biometrika 82 81-91. 

BUTLER, S. M. and Lours, T. A. (1992). Random effects models with non
parametric priors (with discussion). Statistics in Medicine 11 1981-2000. 

74 



BIBLIOGRAPHY 75 

CARROLL, R., RUPPERT, D. and STEFANSKI, L. (1995). Measurement Error in 
Nonlinear Models. Chapman & Hall, London. 

CARROLL, R. J., LIN, X. and WANG, N. (1997). Generalized linear mixed measure
ment error models. Modelling Longitudinal and Spatially Correlated Data: Meth
ods, Applications and Future Directions. Lecture Notes in Statist. 122. Springer, 
Berlin. 

CASELLA, G. and BERGER, R.. (1994). Estimation with selected binomial informa
tion, or do you really believe Dave Winfield is batting .471? J. A mer. Statist. 
Assoc. 89 1080-1090. 

CHAN, K. and LEDOLTER, J. (1995). Monte Carlo EM estimation for time series 
models involving counts. J. Amer. Statist. Assoc. 90 242-252. 

CONAWAY, M. (1990). A random effects model for binary data. Biometrics 46 
317-328. 

CORTESI, P., McCuLLOCH, C. SoNG, H., LIN, H. and MILGROOM, M. (2001). 
Genetic control of horizontal virus transmission in the chestnut blight fungus, C 
Cryphonectria parasitica. Genetics 159 107-118. 

CORTESI, P. and MILGROOM, M. (1998). Genetics of vegetative incompatibility in 
Cryphonectria parasitica. Applied Environmental Microbiology 64 2988-2994. 

Cox, D. R.. and SNELL, E. J. (1989). Analysis of Binary Data, 2nd ed. Chapman 
& Hall, London. 

CRAINICEANU, C. and RUPPERT, D. (2002). Asymptotic distribution of likelihood 
ratio tests in linear mixed models. Technical report, Dept. Statistical Science, 
Cornell Univ. 

DAVIS, R., DuNSMUIR, W. and WANG, Y. (2000). On autocorrelation in a Poisson 
regression model. Biometrika 87 491--505. 

DEL YON, B., LEVIELLE, M. and MOULINES, E. (1999). Convergence of a stochastic 
approximation version of the EM algorithm. Ann. Statist. 27 94-128. 

DIGGLE, P., LIANG, K.-Y. and ZEGER, S. L. (1994). Longitudinal Data Analysis. 
Oxford Univ. Press. 

DRUM, M. and McCULLAGH, P. (1993). [Regression models for discrete longitudinal 
responses]: Comment. Statist. Sci. 8 300-301. 

DURBIN, J. and KOOPMAN, S. J. (1997). Monte Carlo maximum likelihood esti
mation for non-Gaussian state space models. Biometrika 84 669-684. 

EKHOLM, A., SMITH, P. and McDONALD, J. (1995). Marginal analysis of a mul
tivariate binary response. Biometrika 82 847-854. 

ENGEL, B. and KEEN, A. (1996). Hierarchical generalized linear models (with 
discussion). J. Roy. Statist. Soc. Ser. B 56 619-678. 



76 BIBLIOGRAPHY 

FALCONER, D. (1965). The inheritance of liability to certain diseases estimated 
from the incidence among relatives. Annals of Human Genetics 29 51-76. 

FAY, M., GRAUBARD, B. FREEDMAN, L. and MIDTHUNE, D. (1998). Conditional 
logistic regression with sandwich estimators: Application to a meta-analysis. Bio
metrics 54 195-208. 

FINNEY, D. J. (1978). Statistical Method in Biological Assay, 3rd ed. Griffen, 
London. 

FITZMAURICE, G. and LAIRD, N. (1993). A likelihood-based method for analysing 
longitudinal binary responses. Biometrika 80 141-151. 

FITZMAURICE, G., LAIRD, N. and LIPSITZ, S. (1994). Analysing incomplete longi
tudinal binary responses: A likelihood-based approach. Biometrics 50 601-612. 

FRASER, D., WONG, A. and Wu, J. (1999). Regression analysis, nonlinear or 
nonnormal: simple and accurate p values from likelihood analysis. J. Amer. 
Statist. Assoc. 94 1286-1295. 

GELFAND, A. and CARLIN, B. (1993). Maximum-likelihood estimation for 
constrained- or missing-data models. Canad. J. Statist. 21 303-311. 

GELMAN, A. and MENG, X.-L. (1998). Simulating normalizing constants: From 
importance sampling to bridge sampling to path sampling. Statist. Sci. 13 163-
185. 

GEYER, C. J. (1994). On the convergence of Monte Carlo maximum likelihood 
calculations. J. Roy. Statist. Soc. Ser. B 56 261-274. 

GEYER, C. J. and THOMPSON, E. A. (1992). Constrained Monte Carlo maximum 
likelihood for dependent data. J. Roy. Statist. Soc. Ser. B 54 657-699. 

HARTLEY, H. 0., RAO, J. N. K. and LAMOTTE, L. R. (1978). A simple 
"synthesis"-based method of variance component estimation. Biometrics 34 233-
242. 

HARVILLE, D. (1991). Comment on "That BLUP is a good thing: The estimation 
of random effects," by G. K. Robinson. Statist. Sci. 6 35- 39. 

HARVILLE, D. A. (1985). Decomposition of prediction error. J. Amer. Statist. 
Assoc. 80 132-138. 

HARVILLE, D. A. and JESKE, D. R. (1992). Mean squared error of estimation or 
prediction under a general linear model. J. Amer. Statist. Assoc. 87 724-731. 

HAVE, T. T. and LOCALIO, A. (1999). Empirical Bayes estimation of random effects 
parameters in mixed effects logistic regression models. Biometrics 55 1022-1029. 

HEAGERTY, P. (1999). Marginally specified logistic-normal models for longitudinal 
binary data. Biometrics 55 688-698. 



BIBLIOGRAPHY 77 

HEAGERTY, P. and KURLAND, B. (2001). Misspecified maximum likelihood esti
mates and generalised linear mixed models. Biometrika 88 973-986. 

HEAGERTY, P. and LELE, S. (1998). A composite likelihood approach to binary 
spatial data. J. Amer. Statist. Assoc. 93 1099-1111. 

HEAGERTY, P. J. and ZEGER, S. L. (2000). Marginalized multilevel models and 
likelihood inference (with comments and a rejoinder by the authors). Statist. Sci. 
15 1-26. 

HECKMAN, J. and SINGER, B. (1984). A method for minimizing the impact of 
distributional assumptions in econometric models of duration. Econometrica 52 
271-320. 

HENDERSON, C. R. (1953). Estimation of variance and covariance components. 
Biometrics 9 226-252. 

HENDERSON, H. and McCuLLOCH, C. (1989). Transform or link? Technical Report 
BU-1049-M, Biometrics Unit, Cornell Univ. 

HEYDE, C. C. (1997). Quasi-likelihood and Its Application: A General Approach to 
Optimal Parameter Application. Springer, New York. 

JAMES, F., McCULLOCH, C. and WIEDENFELD, D. (1996). New approaches to 
the analysis of population trends in land birds. Ecology 77 13-27. 

JANK, W. and BOOTH, J. (2002). Efficiency of Monte Carlo EM and simulated 
maximum likelihood in generalized linear mixed models. J. Comput. Graph. 
Statist .. To appear. 

JESKE, D. R. and HARVILLE, D. A. (1988). Prediction-interval procedures and 
(fixed-effects) confidence-interval procedures for mixed linear models. Comm. 
Statist. Theory Methods 17 1053-1087. 

JIANG, J. (1998). Consistent estimators in generalized linear mixed models. J. 
Amer. Statist. Assoc. 93 720-729. 

JORGENSEN, B., LUNDBYE-CHRISTENSEN, S., SONG, P. X.-E. and SUN, L. (1999). 
A state space model for multivariate longitudinal count data. Biometrika 86 169-
181. 

KACKAR, R. N. and HARVILLE, D. A. (1984). Approximations for standard errors 
of estimators of fixed and random effects in mixed linear models. J. A mer. Statist. 
Assoc. 79 853-862. 

KAUERMANN, G. and CARROLL, R. .J. (2001). A note on the efficiency of sandwich 
covariance matrix estimation. J. Amer. Statist. Assoc. 96 1387-1396. 

KENT, J. (1982). Robust properties of likelihood ratio tests. Biometrika 69 19-27. 
[Correction (1982) 69 492.] 

KENWARD, M.G. and RoGER, J. H. (1997). Small sample inference for fixed effects 
from restricted maximum likelihood. Biometrics 53 983-997. 



78 BIBLIOGRAPHY 

KONG, A., Lru, J. and WONG, W. (1994). Sequential imputations and Bayesian 
missing data problems. J. Amer. Statist. Assoc. 89 278-288. 

KORFF, M., BARLOW, W., CHERKIN, D. and DEYO, R. (1994). Effects of practice 
style in managing back pain. Annals of Internal Medicine 121 187-195. 

LAI, T. L. and ROBBINS, H. (1979). Adaptive design and stochastic approximation. 
Ann. Statist. 7 1196-1221. 

LANGE, N. and RYAN, L. (1989). Assessing normality in random effects models. 
Ann. Statist. 17 624-642. 

LEE, Y. and NELDER, J. (1996). Hierarchical generalized linear models (with dis
cussion). J. Roy. Statist. Soc. Ser. B 58 619-678. 

LEE, Y. and NELDER, J. (2001). Hierarchical generalised linear models: A synthesis 
of generalised linear models, random-effect models and structured dispersions. 
Biometrika 88 987-1006. 

LI, K.-C. and DUAN, N. (1989). Regression analysis under link violation. Ann. 
Statist. 17 1009-1052. 

LIANG, K.-Y., ZEGER, S. and QAQISH, B. (1992). Multivariate regression analyses 
for categorical data. J. Roy. Statist. Soc. Ser. B 54 673-687. 

LIANG, K.-Y. and ZEGER, S. L. (1986). Longitudinal data analysis using generalized 
linear models. Biometrika 73 13-22. 

LIANG, K.-Y. and ZEGER, S. L. (1988). On the use of concordant pairs in matched 
case-control studies. Biometrics 44 1145-1156. 

LIN, X. and BRESLOW, N. E. (1996). Bias correction in generalized linear mixed 
models with multiple components of dispersion. J. Amer. Statist. Assoc. 91 
1007-1016. 

LIN, X. and CARROLL, R. J. (1999). SIMEX variance component tests in generalized 
linear mixed measurement error models. Biometrics 55 613-619. 

LIN, X. and CARROLL, R. J. (2000). Nonparametric function estimation for clus
tered data when the predictor is measured without/with error. J. Amer. Statist. 
Assoc. 95 520--534. 

LIN, X. and CARROLL, R. J. (2001). Semiparametric regression for clustered data 
using generalized estimating equations. J. Amer. Statist. Assoc. 96 1045-1056. 

LINDSAY, B., CLOGG, C. and GREGO, J. (1991). Semiparametric estimation in the 
Rasch model and related exponential response models, including a simple latent 
class model for item analysis. J. Amer. Statist. Assoc. 86 96-107. 

LINDSEY, B. (1983). The geometry of mixture likelihoods, part I: A general theory. 
Ann. Statist. 11 86-94. 



BIBLIOGRAPHY 79 

LINDSEY, J. K. and LAMBERT, P. (1998). On the appropriateness of marginal 
models for repeated measurements in clinical trials. Statistics in Medicine 17 
447-469. 

LYONS, B. and PETERS, D. (2000). Applying Skovgaard's modified directed likeli
hood statistic to mixed linear models. J. Statist. Comput. Simul. 65 225-242. 

MAGDER, L. S. and ZEGER, S. L. (1996). A smooth nonparametric estimate of 
a mixing distribution using mixtures of Gaussians. J. Amer. Statist. Assoc. 91 
1141-1151. 

MALLICK, B. K. and GELFAND, A. E. (1994). Generalized linear models with 
unknown link functions. Biometrika 81 237-245. 

MANSKI, C. F. (1988). Identification of binary response models. J. Amer. Statist. 
Assoc. 83 729-738. 

McCuLLAGH, P. (1999). Quotient spaces and statistical models. Canad. J. Statist. 
27 447-456. 

McCULLAGH, P. and NELDER, J. A. (1989). Generalized Linear Models, 2nd ed. 
Chapman & Hall, London. 

McCULLOCH, C. E. (1994). Maximum likelihood estimation of variance components 
for binary data. J. Amer. Statist. Assoc. 89 330-335. 

McCULLOCH, C. E. (1997). Maximum likelihood algorithms for generalized linear 
mixed models. J. Amer. Statist. Assoc. 92 162-170. 

McCULLOCH, C. E. and SEARLE, 8. R. (2000). Generalized, Linear and Mixed 
Models. Wiley, New York. 

McGILCHRIST, C. (1994). Estimation in generalized mixed models. J. Roy. Statist. 
Soc. Ser. B 56 61-69. 

McGILCHRIST, C. and YAU, K. (1995). The derivation of BLUP, ML, REML 
estimation methods for generalised linear mixed models. Comm. Statist. Theory 
Methods 24 2963-2980. 

McGILCHRIST, C. A. (1993). REML estimation for survival models with frailty. 
Biometrics 49 221-225. 

NATARAJAN, R. and McCULLOCH, C. E. (1995). A note on existence of the poste
rior distribution for a class of mixed models for binomial responses. Biometrika 
82 639-643. 

NATARAJAN, R. and MCCULLOCH, C. E. (1998). Gibbs sampling with diffuse 
proper priors: A valid approach to data-driven inference? J. Comput. Graph. 
Statist. 7 267-277. 

NEUHAUS, J. and LESPERANCE, M. (1996). Estimation efficiency in a binary mixed
effects model setting. Biometrika 83 441-446. 



80 BIBLIOGRAPHY 

NEUHAUS, J. M., HAUCK, W. W. and KALBFLEISCH, J.D. (1992). The effects of 
mixture distribution misspecification when fitting mixed-effects logistic models. 
Biometrika 79 755-762. 

NEUHAUS, J. M., KALBFLEISCH, J. D. and HAUCK, W. W. (1994). Conditions 
for consistent estimation in mixed-effects models for binary matched-pairs data. 
Canad. J. Statist. 22 139-148. 

NEYMAN, J. and ScoTT, E. L. (1948). Consistent estimates based on partially 
consistent observations. Econometrica 16 1--32. 

PEIXOTO, J. and HARVILLE, D. (1986). Comparisons of alternative predictors under 
the balanced one-way random model. J. Amer. Statist. Assoc. 81 431-436. 

PIEPHO, H. P. and McCULLOCH, C. E. (1999). Transformations in mixed models: 
Application to risk analysis for a multi-environment trial. Technical Report BU-
1460-M, Dept. Biometrics, Cornell Univ. 

PILLA, R. and LINDSAY, B. (2001). Alternative EM methods for nonparametric 
finite mixture models. Biometrika 88 535--550. 

PINHEIRO, .J. C. and BATES, D. M. (1995). Approximations to the log-likelihood 
function in nonlinear mixed-effects models. J. Comput. Graph. Statist. 4 12-35. 

PREGIBON, D. (1980). Goodness of link tests for generalized linear models. Appl. 
Statist. 29 15-24. 

PRENTICE, R. (1988). Correlated binary regression with covariates specific to each 
binary observation. Biometrics 44 1033-1048. 

PRENTICE, R. and ZHAO, L. (1991). Estimating equations for parameters in means 
and covariances of multivariate discrete and continuous responses. Biometrics 4 7 
825-839. 

Qu, A., LINDSAY, B. G. and LI, B. (2000). Improving generalised estimating 
equations using quadratic inference functions. Biometrika 87 823-836. 

RABE-HESKETH, S., SKRONDAL, A. and PICKLES, A. (2002). Reliable estimation 
of generalized linear mixed models using adaptive quadrature. Stata Journal 2 
1-21. 

RAUDENBUSH, S. W., YANG, M.-1. and YOSEF, M. (2000). Maximum likelihood 
for generalized linear models with nested random effects via high-order, multi
variate Laplace approximation. J. Comput. Graph. Statist. 9 141-157. 

RUPPERT, D. (1991). Stochastic approximation. In Handbook of Sequential Analysis 
(B. Ghosh and P. Sen, eds.) 503-529. Dekker, New York. 

RUPPERT, D., CRESSIE, N. and CARROLL, R. J. (1989). A transforma-
tion/weighting model for estimating Michaelis-Menten parameters. Biometrics 
45 637-656. 



BIBLIOGRAPHY 81 

SAS INSTITUTE (2001). SAS/STAT User's Guide, Version 8. SAS Institute Inc., 
Cary, NC. 

ScHALL, R. (1991). Estimation in generalized linear models with random effects. 
Biometrika 78 719-727. 

SEARLE, S. R., CASELLA, G. and McCuLLOCH, C. E. (1992). Variance Compo
nents. Wiley, New York. 

SELF, S. and LIANG, K.-Y. (1987). Asymptotic properties of maximum likelihood 
estimators and likelihood ratio tests under nonstandard conditions. J. Amer. 
Statist. Assoc. 82 605-610. 

SNEDECOR, G. W. and COCHRAN, W. G. (1989). Statistical Methods, 8th ed. Iowa 
State Univ. Press, Ames. 

SPEED, T. (1991). [That BLUP is a good thing: The estimation ofrandom effects]: 
Comment. Statist. Sci. 6 42-44. 

SPIEGELHALTER, D. J., THOMAS, A. and BEST, N. G. (1999). WinBUGS Version 
1.2 User Manual. MRC Biostatistics Unit, Cambridge, UK. 

STRAM, D. 0. and LEE, J. W. (1994). Variance components testing in the longi
tudinal mixed effects model. Biometrics 50 1171-1177. 

TAN, M., Qu, Y. and RAO, J. (1999). Robustness of the latent variable model for 
correlated binary data. Biometrics 55 258-263. 

VERBEKE, G. and LESAFFRE, E. (1996). A linear mixed-effects model with hetero
geneity in the random-effects population. J. Amer. Statist. Assoc. 91 217-221. 

VERBEKE, G. and MOLENBERGHS, G. (2000). Linear Mixed Models for Longitudinal 
Data. Springer, New York. 

VERBEKE, G., SPIESSENS, B. and LESAFFRE, E. (2001). Conditional linear mixed 
models. Amer. Statist. 55 25-34. 

WACLAWIW, M. A. and LIANG, K.-Y. (1993). Prediction of random effects in the 
generalized linear model. J. Amer. Statist. Assoc. 88 171-178. 

WANG, N., LIN, X., GUTIERREZ, R. G. and CARROLL, R. J. (1998). Bias analysis 
and SIMEX approach in generalized linear mixed measurement error models. J. 
Amer. Statist. Assoc. 93 249-261. 

WANG, N., LIN, X. and GUTTIERREZ, R. G. (1999). A bias correction regres
sion calibration approach in generalized linear mixed measurement error models. 
Comm. Statist. Theory Methods 28 217-232. 

WANG, Z. and LOUIS, T. (2002). Matching conditional and marginal shapes in 
binary random intercept models using a bridge distribution function. Technical 
report, 3M Company, St. Paul, MN and Dept. Biostatistics, Johns Hopkins Univ. 



82 BIBLIOGRAPHY 

WEI, C. Z. (1987). Multivariate adaptive stochastic approximation. Ann. Statist. 
15 1115-1130. 

WEISBERG, S. and WELSH, A. H. (1994). Adapting for the missing link. Ann. 
Statist. 22 1674-1700. 

WELSH, A. H., LIN, X. and CARROLL, R. J. (2002). Marginal longitudinal non
parametric regression: Locality and efficiency of spline and kernel methods. J. 
Amer. Statist. Assoc. 97 482-493. 

WOOD, P. (1967). Algebraic model of the lactation curve in cattle. Nature 216 
164-165. 

WOODS, F. and SHANKS, R. (1959). Natural replacement of chestnut by other 
species in the Great Smoky Mountains National Park. Ecology 40 349--361. 

XIE, M., SIMPSON, D. G. and CARROLL, R. J. (1997). Scaled link functions 
for heterogeneous ordinal response data. Modelling Longitudinal and Spatially 
Correlated Data: Methods, Applications and Future Directions. Lecture Notes in 
Statist. 122 23-36. Springer, Berlin. 

ZEGER, S. L., LIANG, K.-Y. and ALBERT, P. S. (1988). Models for longitudinal 
data: A generalized estimating equation approach. Biometrics 44 1049-1060. 
[Correction (1999) 45 347.] 

ZHANG, D. and DAVIDIAN, M. (2001). Linear mixed models with flexible distribu
tions of random effects for longitudinal data. Biometrics 57 795--802. 

ZHAO, L. and PRENTICE, R. (1990). Correlated binary regression using a quadratic 
exponential model. Biometrika 77 642-648. 

ZHAO, L., PRENTICE, R. and SELF, S. (1992). Multivariate mean parameter es
timation by using a partly exponential model. J. Roy. Statist. Soc. Ser. B 54 
805-811. 

ZYSKIND, G. (1969). Parametric augmentations and error structures under which 
certain simple least squares and analysis of variance procedures are also best. J. 
Amer. Statist. Assoc. 64 1353-1368. 



Index 

ANOVA, 11 
Asymptotic distribution, 32, 66 

non-standard, 18, 32, 73 
Attenuated, 5 
Autocorrelation, 12, 19, 58 

Balanced data, 11, 14, 19, 46, 58 
Bayesian methods, 55 
Best linear unbiased predictor, 13, 14, 

16, 68 
Best prediction, 13, 14, 16, 68 

empirical, 15, 38 
Beta-binomial model, 40 
BLUP, 13, 14, 16, 68 
BP, 13, 14, 16, 68 

Clustered data, 28 
Composite likelihood, 69 
Conditional likelihood, 44, 45 

Data 
balanced, 11, 14, 19, 46, 58 
unbalanced, 11 

Diagnostic method, 72 
Dispersion~mean model, 62 

EM algorithm, 51, 53, 55, 56 
Empirical best predicted value, 15, 38 
Estimating equation, 66 
Estimating equations 

generalized, 18, 32, 57, 60 
unbiased, 66 

Examples 
Breeding Bird Survey, 37 
chestnut blight, 1, 34, 36, 71 
clopidagrel and aspirin, 42 
cows and diets, 18 
cows and fat yield, 24 
photosynthesis in corn, 38 

83 

Potomac River Fever, 36 
Progabide and seizures, 35, 69 
Propranolol and hypertension, 9 
skin cancer, 29 
spore growth, 21 

Exponential family, 23, 31, 51, 63 

Fixed effect, 3, 17, 18, 31, 36, 37, 50, 
67 

tests, 17 
Fixed factor, 10, 12, 35, 48 

Gamma distribution, 41, 47, 68 
Gauss-Hermite quadrature, 49 
Generalized estimating equations, 18, 

32, 57, 60 
Generalized linear mixed model 

(GLMM) Chapter 4, 28 
definition, 31 

Generalized linear models (GLM) 
Chapter 3, 21 

Hierarchical data, 28 

Intraclass correlation, 6, 10 

Least squares 
ordinary, 19, 24, 57 
weighted, 19, 58, 62 

Likelihood 
conditional, 44, 45 
maximum, 48 
penalized quasi-, 57, 62, 63, 69 
restricted maximum, 32, 62 

Likelihood ratio test, 3, 17, 25, 32, 34, 
36, 38, 49, 56 

Linear mixed model (LMM) 
Chapter 2, 9 

Linear predictor, 2, 4, 21 



84 

Link function, 2, 8, 23, 31, 38, 48, 62, 
69, 72 

choice, 72 
Logit model, 5, 23, 36, 37, 41, 43, 45, 

48, 59, 72 

Maximum likelihood 
nonparametric, 55 
restricted, 32, 62, 67 

Maximum likelihood for GLMMs 
Chapter 7, 48 

Measurement error, 70 
Method of simulated moments, 70 
Metropolis-Hastings algorithm, 51 
MINQUE, 62 
Mixed model equations, 16, 65 
mixed model equations, 63 
Modeling 

marginal, 42, 59 
marginal versus conditional, 5, 59, 

60, 69 
Modeling and inference 

Chapter 5, 34 
Monte Carlo Markov Chain (MCMC), 

51, 56 

Newton-Raphson, 52, 53 
Non-parametric regression, 70 
Nonlinear model, 38 
Numerical integration, 32, 49 

Offset, 35 
Other methods of estimation 

Chapter 8, 57 
Over-dispersion, 41 

Penalized quasi-likelihood (PQL), 57, 
62, 63, 69 

Poisson, 24, 28, 29, 32, 35, 41, 47, 63, 
68 

Probit model, 2-5, 8, 23, 59, 69 

Random effect, 18, 50 
Random factor, 10, 12, 35, 48 
Restricted maximum likelihood (REML), 

32, 62, 67 
Robust variance estimate, 20, 61, 70 
Robustness, 55, 60, 72 

INDEX 

Sandwich estimate, 20 
Score identity, 55, 67 
Score tests, 56 
Scoring, 53 
Stochastic approximation, 54 

Transformation, 3, 24, 42, 66 

Unbalanced data, 11 
Unbiased estimating equation, 66 

Working covariance, 60, 61 
Working likelihood, 69 



NSF -CBMS Regional Conference 
Series in Probability & Statistics 

Volume 1- Group lnvariance Applications in Statistics by Morris L. Eaton 
Lecture notes discuss topics in invariance with application in statistics. Originally presented at the 
NSF-CBMS RC, University of Michigan, June 1987. 
Price: IMS member $15, Non-member $25 

Volume 2 - Empirical Processes: Theory and Applications by David Pollard 
Lecture notes present theoretical developments in abstract empirical process theory and illustrate 
their application by example. Originally presented at the NSF-CBMS RC, University of Iowa, July 
1988. 
Price: IMS member $12, Non-member $20 

Volume 3 - Stochastic Curve Estimation by Murray Rosenblatt 
Lecture notes are concerned with probability density or regression function estimation when 
observations are dependent. Originally presented at the NSF-CBMS RC, University of California, 
June 1989. 
Price: IMS member $15, Non-member $25 

Volume 4- Higher Order Asymptotics by Jayanta K. Ghosh 
Lecture notes are concerned with Edgeworth expansions, higher order efficiency, expansion of 
posterior, probability matching priors & related topics. Originally presented at the NSF-CBMS RC, 
Chapel Hill, August 1991. 
Price: IMS member $15, Non-member $25 

Volume 5 - Mixture Models: Theory, Geometry & Applications by Bruce G. Lindsay 
Lecture notes develop a general semiparametric theory for statistical models containing an 
unknown distribution, with application in random effects, overdispersion & many more areas. 
Originally presented at the NSF-CBMS RC, University of South Carolina, May 1993. 
Price: IMS member $15, Non-member $25 

Volume 6- Statistical Inference from Genetic Data on Pedigrees by Elizabeth A. 
Thompson 
This monograph develops probability models and statistical approaches for analysis of genetic 
data. The focus is on simple traits but multiple genetic loci, from basic ideas through recent 
developments in Monte Carlo likelihood estimation. 
Price: IMS member $18, Non-member $30 
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