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Abstract Regression analysis is one of the commonly used methods in statistical analysis. However, traditional
regression models have less ability for global analysis, and the relationship between variables is often analyzed by
methods like the SVD (Singular Value Decomposition), which lack connections with traditional regression analysis. A
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MGLRM (more generalized linear regression model) is a continuation of traditional linear regression model. In the case

that both the predictand and the predictors are scalars, the MGLRM can be transformed into the traditional linear

regression model. The MGLRM’s basic features include non-commutative multiplication, equivalence to traditional linear

regression as predictors in the model are scalars, analysis, extension, dimension-reduction, and robustness, etc. The

MGLRM solves problems in traditional linear regression models that have less ability for global analysis and limited

expressive ability due to the dimensions of the regression equation. In this paper, the MGLRM and the traditional

regression model are applied for statistical analysis of monthly average data of precipitation, height, and wind fields from

the NCEP (National Centers for Environmental Prediction) and the western Pacific subtropical high index data from the

National Climate Center. Comparison of the results show that the MGLRM has practical implications.

Keywords Regression, Statistics, More generalized
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Fig.1 The distributions of the study area (green rectangle, PRECIP) and the main factors (500-hPa geopotential height, 850-hPa wind). 500-hPa HGT

indicates 500-hPa geopotential height (blue rectangle), 850 hPa Wind represent 850-hPa wind (pink rectangle)
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Fig.2 The correlation coefficients of precipitation from NCEP reanalysis data and from the regressions with mod_a (the predictor of regression equation is the
index of the area of the subtropical high over the western Pacific), mod b (the predictor of regression equation is the index of the strength of the subtropical
high over the western Pacific), mod_c (the predictor of regression equation is the index of the ridge line of the subtropical high over the western Pacific), mod d

(the predictor of regression equation is the index of the northern extend of the subtropical high over the western Pacific)
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Fig. 3 The correlation coefficients of precipitation from NCEP and from the regressions with mod_e (more generalized linear regression model, the predictor

in the model is only 500-hPa geopotential height)
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Fig. 8 The contribution rates of individual components in mod_e with 500-hPa geopotential height and 850-hPa wind as predictors
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Fig. 9 Seasonal precipitation results based on mod_e. CC, ME, RMSE, SIGMA, MAE, and SI are correlation coefficient, mean error, root mean square error,
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standard deviation, mean absolute error, and forecasting SI (skill index) score, respectively, dashed thick lines are the mean values of the corresponding

statistics, the threshold of the ST (skill index) score (0.7) is marked with solid thin line, the same below
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Fig. 10 Seasonal precipitation results based on mod_e in exp_1 (the first 150 times data are the test group)
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Fig. 12 Seasonal precipitation results based on mod e in exp_3 (the third 150 times data are the test group)
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