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[8] V. Chvátal, Linear Programming, Freeman, New York, 1983.

[9] S. Fang and S. Pthenpura, Linear Optimization and Extension, Prentice-Hall, London,
1993.

[10] R. Horn and C. Johnson, Matrix Analysis, Cambridge University Press, Cambridge,
U.K, 1985.

[11] I. MacDonald and W. Zucchini, Hidden Markov and Other Models for Discrete-Valued
Time Series, Chapman & Hall, London, 1997.

∗Research supported in part by Hung Hing Ying Physical Research Fund, HKU GRCC Grants Nos.
10206647, 10206483 and 10206147.



236 W.-K. CHING, S.-Q. ZHANG AND M.K. NG

[12] A. Raftery, A odel of high-order Markov chains, J. Royal Statist. Soc. 47 (1985) 528–539.

[13] A. Raftery and S. Tavare, Estimation and modelling repeated patterns in high-order
Markov chains with the mixture transition distribution model, Appl. Statist. 43 (1994)
179–199.

[14] T. Siu, W. Ching, M. Ng and E. Fung, On multivariate credibility approach for portfolio
credit risk measurement, Quan. Fin. 5 (2005) 543–556.

Manuscript received 15 November 2005
revised 15 June 2006

accepted for publication 15 June 2006



ON MULTI-DIMENSIONAL MARKOV CHAIN MODELS 237

Wai-Ki Ching
Advanced Modeling and Applied Computing Laboratory, Department of Mathematics
The University of Hong Kong, Pokfulam Road, Hong Kong
E-mail address: wching@hkusua.hku.hk

Shu-Qin Zhang
Advanced Modeling and Applied Computing Laboratory, Department of Mathematics
The University of Hong Kong, Pokfulam Road, Hong Kong
E-mail address: sqzhang@hkusua.hku.hk

Michael K. Ng
Department of Mathematics, Hong Kong Baptist University
Kowloon Tong, Kowloon, Hong Kong
E-mail address: mng@math.hkbu.edu.hk


