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Abstract 
The outbreak of the deadly virus of severe acute respiratory syndrome 

(SARS) grew drastically in multiple ways of spreading from Southern China to 
many other countries in November 2002. This paper intends to study of the 
possible factors that relate to the number of SARS infections in Taiwan by 
Neural Networks and Regression Models. We investigate the number of new 
SARS cases by considering confirmed cases, suspected cases, probable cases, 
people with SARS-like symptoms, and number of infections in neighboring 
countires of Taiwan in that period. By two different study tools with confirmed 
analysis, we find that there are several important indices to track the number 
of new case occurrences, including probable and suspected cases, SARS 
infections and the number of people in quarantine, etc. 
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3. Stepwise Regression 

Stepwise Regression: y versus 1X 2X 3X 4X 5X 6X 7X 8X 9X
Alpha-to-Enter: 0.15 Alpha-to-Remove: 0.15 
Response is y on 6 predictors, with N = 60 
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Regression Analysis: y versus x1 
The regression equation is 
y = - 1.12 + 0.402 x1 
Predictor Coef SE Coef T P
Constant -1.119 1.021 -1.10 0.277 
x1       0.40190    0.05619    7.15   0.000 
S = 5.176 R-Sq = 46.9% R-Sq(adj) = 46.0% 
Analysis of Variance 
Source DF SS MS F P
Regression 1 1370.6 1370.6 51.16 0.000 
Residual Error 58 1553.8 26.8 
Total 59 2924.4 
Unusual Observations 
Obs x1 y Fit SE Fit Residual St Resid 
 55 27.0 23.000 9.732 1.001 13.268 2.61R 
 58 30.0 23.000 10.938 1.132 12.062 2.39R 
 59 38.0 31.000 14.153   1.518   16.847 3.40R 
 60 41.0 26.000 15.358 1.671 10.642 2.17RX 
 
R denotes an observation with a large standardized residual 
X denotes an observation whose X value gives it large influence. 
 

Regression Analysis: y versus x2 
The regression equation is 
y = - 0.290 + 0.128 x2 
Predictor Coef SE Coef T P
Constant -0.2905 0.6286 -0.46 0.646 
x2        0.12821  0.01070 11.98 0.000 
S = 3.809 R-Sq = 71.2% R-Sq(adj) = 70.7% 
Analysis of Variance 
Source DF SS MS F P
Regression 1 2082.7   2082.7   143.52    0.000 
Residual Error 58    841.7   14.5 
Total 59   2924.4 
Unusual Observations 
Obs x2 y Fit SE Fit Residual St Resid 
 48 67 0.000 8.300 0.590 -8.300 -2.21R 
 51   80 0.000 9.967 0.677 -9.967 -2.66R 
 56 125 6.000 15.736 1.066 -9.736 -2.66R 
 57   132   6.000   16.634    1.133    -10.634   -2.92R 
 58   152   23.000   19.198    1.330    3.802   1.07X 
 59   169   31.000   21.378    1.500    9.622   2.75RX 
 60   189   26.000   23.942    1.704    2.058   0.60X 
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Regression Analysis: y versus x3 
The regression equation is 
y = - 0.227 + 0.0644 x3 
Predictor Coef SE Coef T P
Constant   -0.2272  0.7999  -0.28  0.777 
x3       0.064357  0.007340  8.77  0.000 
S = 4.656       R-Sq = 57.0%     R-Sq(adj) = 56.3% 
Analysis of Variance 
Source DF SS MS F P
Regression     1   1666.8   1666.8   76.87    0.000 
Residual Error   58   1257.6   21.7 
Total          59   2924.4 
Unusual Observations 
Obs x3 y Fit SE Fit Residual St Resid 
 51   191   0.000   12.065    1.061    -12.065   -2.66R 
 56   239   6.000   15.154    1.366    -9.154   -2.06R 
 57   252   6.000   15.991    1.452    -9.991   -2.26R 
 58   196   23.000   12.387    1.091    10.613   2.34R 
 59   265   31.000   16.827    1.540    14.173   3.23RX 
 60   281   26.000   17.857    1.648    8.143   1.87X 
 

Regression Analysis: y versus x4 
The regression equation is 
y = 1.67 + 0.690 x4 
Predictor Coef SE Coef T P
Constant    1.6747   0.6048   2.77   0.008 
x4       0.68995   0.06682   10.33   0.000 
S = 4.215       R-Sq = 64.8%     R-Sq(adj) = 64.2% 
Analysis of Variance 
Source DF SS MS F P
Regression       1   1894.0   1894.0   106.62    0.000 
Residual Error   58   1030.4   17.8 
Total      59   2924.4 
Unusual Observations 
Obs x4 y Fit SE Fit Residual St Resid 
 45   1.0   12.000   2.365    0.579    9.635   2.31R 
 51   10.0   0.000   8.574    0.678    -8.574   -2.06R 
 55   18.0   23.000   14.094    1.085    8.906   2.19R 
 56   20.0   6.000   15.474    1.203    -9.474   -2.35R 
 57   24.0   6.000   18.233    1.446    -12.233   -3.09RX 
 58   25.0   23.000   18.923    1.508    4.077   1.04X 
 59   31.0   31.000   23.063    1.888    7.937   2.11RX 
 60   34.0   26.000   25.133    2.080    0.867   0.24X 
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Regression Analysis: y versus x5 
The regression equation is 
y = 0.800 + 0.00196 x5 
Predictor Coef SE Coef T P
Constant     0.8002    0.8293   0.96   0.339 
x5      0.0019605   0.0002705   7.25   0.000 
S = 5.144       R-Sq = 47.5%     R-Sq(adj) = 46.6% 
Analysis of Variance 
Source DF SS MS F P
Regression   1    1389.7   1389.7   52.52    0.000 
Residual Error   58    1534.7   26.5 
Total          59   2924.4 
Unusual Observations 
Obs x5 y Fit SE Fit Residual St Resid 
 48   4947   0.000   10.499    1.072    -10.499   -2.09R 
 51   6529   0.000   13.600    1.433    -13.600   -2.75R 
 59   6112   31.000   12.783    1.334    18.217   3.67R 
 60   5189   26.000   10.973    1.124    15.027   2.99R 
 

Regression Analysis: y versus x6 
The regression equation is 
y = 7.64 - 0.114 x6 
Predictor Coef SE Coef T P
Constant    7.640   1.330   5.75   0.000 
x6        -0.11414   0.03613    -3.16   0.003 
S = 6.559       R-Sq = 14.7%     R-Sq(adj) = 13.2% 
Analysis of Variance 
Source DF SS MS F P
Regression     1   429.43   429.43   9.98    0.003 
Residual Error   58   2494.97   43.02 
Total         59   2924.40 
Unusual Observations 
Obs x6 y Fit SE Fit Residual St Resid 
 1   95   0.000   -3.204    2.551    3.204   0.53 X 
 16   155   3.000   -10.053    4.652    13.053   2.82RX 
 55   7   23.000   6.841    1.146    16.159   2.50R 
 58   6   23.000   6.955    1.171    16.045   2.49R 
 59   9   31.000   6.612    1.099    24.388   3.77R 
 60   5   26.000   7.069    1.196    18.931   2.94R 
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Regression Analysis: y versus x7 
The regression equation is 
y = 4.24 + 0.00186 x7 
Predictor Coef SE Coef T P
Constant     4.240    1.098   3.86   0.000 
x7      0.001859   0.007023 0.26   0.792 
S = 7.096       R-Sq = 0.1%      R-Sq(adj) = 0.0% 
Analysis of Variance 
Source DF SS MS F P
Regression     1   3.53   3.53   0.07    0.792 
Residual Error   58   2920.87   50.36 
Total         59   2924.40 
Unusual Observations 
Obs x7 y Fit SE Fit Residual St Resid 
 10   792   0.000   5.712    5.042    -5.712   -1.14X 
 17   384   0.000   4.954    2.284    -4.954   -0.74X 
 44   389   0.000   4.963    2.316    -4.963   -0.74X 
 55   79   23.000   4.387    0.917    18.613   2.65R 
 58   73   23.000   4.376    0.921    18.624   2.65R 
 59   38   31.000   4.311    0.976    26.689   3.80R 
 60   39   26.000   4.313    0.974    21.687   3.09R 
 

Regression Analysis: y versus x8 
The regression equation is 
y = 4.23 + 0.032 x8 
Predictor Coef SE Coef T P
Constant     4.228    1.360    3.11   0.003 
x8        0.0319   0.1861   0.17   0.865 
S = 7.099       R-Sq = 0.1%      R-Sq(adj) = 0.0% 
Analysis of Variance 
Source DF SS MS F P
Regression     1   1.48   1.48   0.03    0.865 
Residual Error   58   2922.92   50.40 
Total         59   2924.40 
Unusual Observations 
Obs x8 y Fit SE Fit Residual St Resid 
 1   20.0   0.000   4.866    2.868    -4.866   -0.75X 
 8   21.0   0.000   4.898    3.045    -4.898   -0.76X 
 31   20.0   4.000   4.866    2.868    -0.866   -0.13X 
 38   21.0   8.000   4.898    3.045    3.102   0.48X 
 55   8.0   23.000   4.483    1.036    18.517   2.64R 
 58   5.0   23.000   4.387    0.919    18.613   2.64R 
 59   6.0   31.000   4.419    0.923    26.581   3.78R 
 60   4.0   26.000   4.355    0.953    21.645   3.08R 
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Regression Analysis: y versus x9 
The regression equation is 
y = 4.53 - 0.121 x9 
Predictor Coef SE Coef T P
Constant     4.5266   0.9288   4.87   0.000 
x9         -0.1206   0.1650   -0.73   0.468 
S = 7.068       R-Sq = 0.9%      R-Sq(adj) = 0.0% 
Analysis of Variance 
Source DF SS MS F P
Regression     1   26.67   26.67   0.53    0.468 
Residual Error   58   2897.73   49.96 
Total         59   2924.40 
 Unusual Observations 
Obs x9 y Fit SE Fit Residual St Resid 
 1   40.0   0.000   -0.296    6.492    0.296   0.11X 
 2   17.0   3.000   2.477    2.786    0.523   0.08X 
 55   0.0   23.000   4.527    0.929    18.473   2.64R 
 58   0.0   23.000   4.527    0.929    18.473   2.64R 
 59   0.0   31.000   4.527    0.929    26.473   3.78R 
 60   0.0   26.000   4.527    0.929    21.473   3.06R 
 
R denotes an observation with a large standardized residual 
X denotes an observation whose X value gives it large influence. 
 




