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	學分數
	3.0 
	修別
	選修


	課程目標

	（1） 介紹階層線性模式或多層次分析(Hierarchical Linear Modeling or Multilevel Analysis)的原理與模式。
（2） 藉由實例的分析及結果的解釋，使學生能將HLM應用於研究上。

	課程大綱

	階層線性模式 (Hierarchical linear Model，簡稱 HLM)，包括巢狀結構(Nested Structure)的資料，因此需用次模型(Sub-Model)或階層模型(Hierarchical Model)，HLM就是設計來專門解決此類問題的，HLM提供的模型包括2-level models、3-level models、Hierarchical Generalized Linear Models (HGLM)和Hierarchical Multivariate Linear Models (HMLM)等。

	上課進度

	（1） 階層線性模式概念與原理
（2） 2-level models
（3） 3-level models
（4） Hierarchical Generalized Linear Models
（5） Hierarchical Multivariate Linear Models
（6） 階層線性模式的參數估計
（7） 階層線性模式的參數檢定
（8） 縱貫面資料分析
（9） 階層線性模式假設
（10） 階層線性模式的應用

	教學方式

	講述、統計軟體操作、報表解析、討論

	教學助理工作項目

	

	課程要求／評分標準

	出席與討論情形 30%

期中研究報告30%

期末專題研究報告40%

	參考書目

	Bock, R. (1975). Multivariate Statistical Methods in Behavioral Research. New York: McGrawHill. 
Breslow, N., & Clayton, D. (1993). Approximate inference in generalized linear mixed models. Journal of the American Statistical Association, 88, 925. 
Bryk, A., & Raudenbush, S. W. (1992). Hierarchical Linear Models for Social and Behavioral Research: Applications and Data Analysis Methods. Newbury Park, CA: Sage. 
Cheong, Y. F., Fotiu, R. P., & Raudenbush, S. W. (2001). Efficiency and robustness of alternative estimators for 2- and 3-level models: The case of NAEP. Journal of Educational and Behavioral Statistics, 26, 411-429. 
Dempster, A., Laird, N., & Rubin, D. (1977). Maximum likelihood from incomplete data via the EM algorithm. Journal of the Royal Statistical Society, Series B(39), 18. 
Goldstein, H.I. (2003). Multilevel statistical models.(3rd Edition). London: Edward Arnold. 
Hox, J. (2002). Multilevel analysis: Techniques and applications. Mahwah, NJ: Erlbaum. 
Jennrich, R., & Schluchter, M. (1986). Unbalanced repeated measures models with structured covariance matrices. Biometrics, 42, 805-820. 
Kreft, I., & de Leeuw, J. (1998). Introducing multilevel modeling. London: Sage. 
Longford, N. (1993). Random Coefficient Models. Oxford: Clarendon Press. 
McCullagh, P., & Nelder, J. (1989). Generalized Linear Models, 2nd Edition. London: Chapman and Hill. 
Pinheiro, J., & Bates, D. (1995). Approximations to the log-likelihood function in the nonlinear mixed-effects model. Journal of Computational and Graphical Statistics, 4, 12-35. 
Raudenbush, S. (1993). A crossed random effects model for unbalanced data with applications in cross-sectional and longitudinal research. Journal of Educational Statistics, 18(4), 321-349. 
Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical Linear Models: Applications and Data Analysis Methods, Second Edition. Newbury Park, CA: Sage. 
Raudenbush, S. W., & Sampson, R. (1999). Assessing direct and indirect associations in multilevel designs with latent variables. Sociological Methods and Research, 28(2), 123-153. 
Rodriguez, G., & Goldman, N. (1995). An assessment of estimation procedures for multilevel models with binary responses. Journal of the royal Statistical Society, A, 158, 73-89. 
Schall, R. (1991). Estimation in generalized linear models with random effects. Biometrika, 40, 719-727. 
Snijders, T. A. B., & Bosker, R. J. (1999). Multilevel analysis: An introduction to basic and advanced multilevel modeling. London: Sage. 
Yang, M. (1995). A simulation study for the assessment of the nonlinear hierarchical model estimation via approximate maximum likelihood. Unpublished apprenticeship paper, College of Education, Michigan State University. 
Yang, M.L. (1998). Increasing the efficiency in estimating multilevel Bernoulli models [Diss], East Lansing, MI: Michigan State University.

	課程相關聯結

	



