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Combining Logistic Regression and Markov Chain Monte-Carlo
Describe the Relationship between Exposure to a Given Dose of
Radiation and its Effect on Clostridium tyrobutyricum Strains

ZHOU Xiang"", JIANG Tingting"?, XU Dan', "YANG Zhen'?, LIANG Jianping', WANG Liang"?

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Nanging Agricultural University, Nanjing 210095, China)

Abstract: Using the Markov Chain Monte-Carlo method to estimate the parameters in the Logistic regression
model, we constructed a non-periodic irreducible Markov Chain with the posterior distribution of the parameters
as stationary distribution, and then used the sample points extracted from the stationary distribution to calculate
the Monte-Carlo integral. The above theoretical method can solve the difficult problem of classical logistic regres-
sion modeling because of the existence and limitation of the experimental sample data and the multicollinearity.
In the classical regression setup with a continuous response, the predicted values can range over all real numbers.
Therefore, a different modelling technique is needed. In this work, the results describe in detail a previously
unknown lethality trend following '2C%T heavy-ion irradiation of Clostridium tyrobutyricum. By Markov Chain
Monte-Carlo can calculate the model fit for a randomly selected subset of the chain and calculate the predictive
envelope of the model. The grey areas in the plot correspond to 50%, 90%, 95%, and 99% posterior regions.
More importantly, although this study focused on the use of the method in heavy-ion irradiation of microbial, its
results are broadly applicable.

Key words: logistic regression; markov chain monte-carlo; radiation dose; Clostridium tyrobutyricum

Received date: 21 Mar. 2016; Revised date: 25 May 2016
Foundation item: CAS Light of West China Program(Ke-Fa-Ren-Zi[2015] No.77); Natural Science Foundation of Gansu Provin-
cial(1506RJZA293)

1) E-mail: syannovich@gmail.com; syannovich@impcas.ac.cn.



