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Modeling and algorithm of prediction about pollutants’ emission reduction by

combining gray theory and Markov chain

GUO Xiao-jun'?, LIU Si-feng' , WU Li-feng'
(1. College of Economic & Management, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China; 2. School of Science, Nan-
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Abstract: In order to accurately forecast pollutant emission volume nationwhide, this paper constructed an improved gray
Markov chain model by combining gray prediction with Markov chain, given the fact that pollutant emission was under the in-
fluence of multiple gray factors and the acquired pollution data was characteristic of high stochastic volatility. This gray system
model was used for predicting general trend of pollutant emission volume, while the Markov chain was used as a sensor for de-
tecting the system’s stochastic volatility. Moreover, this model improved through real-time correction for more accurate predic-
tion. On that basis, this paper applied an improved model to forecast pollutants’ emission reduction based on gray Markov
chain. Finally, it carried out a case study to forecast SO, emission volume nationwhide, which analysed the forecast accuracy and
validity of this model. The results demonstrate that, compared with traditional ones, this newly-combined gray Markov model has

improved the prediction accuracy obviously and is an effective algorithm for the prediction of pollutant emission volume.
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