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Comparison of Regularized Logistic Models with Linear Regression

Models for Precipitation Probabilistic Forecasting
Jheng-Jhong Wang and Yun-Lan Chen

Weather Forecast Center, Central Weather Bureau, Taiwan
64 Kung Yuan Road, Taipei 10048, Taiwan
eMail: jjwang @mfcsv.cwb.gov.tw

phone: 886-2-23491211

Two key questions should be taken into consideration when constructing a
statistical forecast model: (1) What will be the proper model assumption (model
assumption issue)? (2) How to decide important predictors (variable selection
issue)? Searching for those related works in meteorological application, it
seemed the combination of linear regression models and forward selection
scheme (FS) is the most common choice. In this report, we argue the unfitness
of using linear regression to model binary predictants for probabilistic
forecasting, such as rainfall events, and give alternative suggestion by applying
logistic models. On confronting the over-fitting problem, we introduce LASSO
(Least absolute shrinkage and selection operator), which regularizes the fitting
process by adding a 1-norm constrain. This approach, proposed by Tibshirani
(1996), not only can reduce the estimation variance and provide a more stable
final model than those given by stepwise selection, its shrinkage effect
producing some coefficients to exactly zero makes it also a good variable
selection method. To present the better performance from regularized logistic
models, 4 set of combinations were designed and compared in both
model-fitting and forecast verification, they are :(1) LPM(Linear Probability
Model) with FS (2)Logistic with FS (3)LPM with LASSO (4) Logistic with
LASSO. The results meet our expectation and show better forecast skill from
the last two sets with LASSO approach than those using forward scheme.
Although the suggestion of adopting Logistic-LASSO rather than LPM-LASSO
is more based on the issue of model assumption, our results also show overall
better fitting and forecast skill in Logistic-LASSO approach. Furthermore, from
the Logistic model with FS approach, we see evident over-fitting effect, which
shows best fitting but worst forecast skill among the four. This might be the
reason why some forecast model developers still prefer LPM, in spite of the
improper model assumption. By introducing LASSO, our study tried to
demonstrate the regularized logistic models will do a better job for probabilistic

forecasting.

Keywords: Logistic model; LASSO; Forward selection; Over-fitting.
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ABSTRACT

This study is to investigate the impact factors of the Cressman
objective analysis method to grid the rain gauge observations from
Automatic Rainfall and Meteorological Telemetry System managed by
Central Weather Bureau. The impact factors include the influence radius,
number of successive correction, and the distance between the
observation and grid point. The results show that the successive
correction will result in
the observation innovation to converge to 0, and the overshooting
problem. The influence radius will speed up the convergence, while the
longer distance between the observation and grid point and the larger
observation gradient will enhance the overshooting problem. The optimal
solution to apply the Cressman objective analysis method is to reduce the
influence radius during the successive adjustment to capture the larger
scale structure, the observation extreme value, and well control the

overshooting problem.

Key Words: Cressman Objective Analysis Method, Influence Radius,

Overshooting

64



