j’% Cornell University

Library

Search or Article-id

arXiv.org > math > arXiv:1204.3070

We gratefully acknowledge
supporting institutions

(Help | Advanced search)

Al papers g Gol|

Mathematics > Statistics Theory

Normality of the three-state toric
homogeneous Markov chain model

David Haws, Martin del Campo, Akimichi Takemura, Ruriko Yoshida

(Submitted on 13 Apr 2012)

Markov chain models had proved to be useful tools in many fields, such as
physic, chemistry, information sciences, economics, finances, mathematical
biology, social sciences, and statistics for analyzing data. A discrete time
Markov chain is often used as a statistical model from a random physical
process to fit the observed the data. A time-homogeneous Markov chain is a
process that each transition probability from a state to a state does not
depend on time. It is important to test if the assumption of the time-
homogeneity of the chain fits the observed data.

In 2011, Hara and Takemura suggested a Markov Chain Monte Carlo
(MCMC) approach to a goodness-of-fit test using Markov bases on the {\em
toric homogeneous Markov chain (THMC) model}. We provide a bound on
the degree of the Markov bases for the three-state THMC model (without
loops and initial parameters), when the Markov chains are assumed to be
independent of the time. Our proof is based on a result due to Sturmfels,
who gave a coarse bound on the degree for the generators of toric ideals,
provided the normality of the corresponding toric variety. In our setting, we
proved the normality of the toric ideal associated to the THMC model by
studying the geometric properties of the polytope associated to the design
matrix of the model. Moreover, we give a complete description of the facets
of this polytope, which does not depend on the time.

Comments: 20 pages, 1 figure
Subjects:  Statistics Theory (math.ST); Combinatorics (math.CO)
Cite as: arXiv:1204.3070v1 [math.ST]

Submission history

From: Ruriko Yoshida [view email]
[v1] Fri, 13 Apr 2012 18:33:17 GMT (39kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

Download:

. PDF
. Other formats

Current browse context:

math.ST
< prev | next >
new | recent | 1204

Change to browse by:

math
math.CO
stat

References & Citations
. NASA ADS

Bookmarkwhat is this?)

R ] flnP L]
e |



