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Modeling alignment irregularity condition and transition model by statistical analysis
Koichiro Terada , Masashi Miwa ( Railway Technical Research Institute)
Satoshi Kawanishi  (Hokkaido Railway Company)

In this paper, we describe a statistical modeling approach to deal with historical data of alignment irregularity.
We compare some probability distributions to be fit for alignment irregularity data. We conclude that a logistic
distribution best fits the alignment irregularity data. Thus, applying the technique of variance analysis, We are
able to estimate tandard deviations of alignment irregularity based upon several conditions of curve radius, track
structures, train operation, and maintenance method.

Next, we focus on the transition process of alignment irregularity in order to predict changes of standard
deviations of alignment irregularity. Applying the exponential smoothing method, we develop a degradation
model depending on historical data in each lot (100m in length). According to the results of statistical data analysis,
we can express changes of the standard deviation in each condition.
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