
 

    

 

 

 

 

 

 

 

 

 

 

 

 
Regression analysis - Environmental variability factor of regional average temperature 

 

 

 

 

 

 

 

 

 

       

 

D9963870 D9923935 D9923802 D0087795 D9963689 

  

 

 

 101     



 

 

                                           e-Paper 2012  1

    

 

2012 11

27

R2 CP

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          SAS  

 

 

 

 



 

 

                                           e-Paper 2012  2

 

Abstract 

 

We investigate several environmental factors which possibly affect the 

temperatures around the island of Taiwan. Six variables which might caused to 

Taiwan’s temperature are considered in this project : relative humidity, 

concentration of suspended particulates, concentration of carbon monoxide, 

concentration of nitrogen oxides, wind speed, and rainfall. The data set was 

collected at 6:00 pm, November 27th, 2012 which is available at Environmental 

Protection Department’s webpage. We fit a multiple linear regression using SAS 

statistical package. We use five model selection procedures to select important 

variables which affect the temperatures. There are backward elimination, forward 

selection, stepwise regression, adjusted R2 Selection, and CP Selection. Relative 

humidity, concentration of suspended particulates, and rainfall are the most 

important independent variables in our final model. Our results show when 

relative humidity and rainfall increase, temperatures would reduce, and when 

concentration of suspended particulates decline, temperatures would rise. Finally, 

we also work on diagnostic checking to check if there is any outlier or influential 

point. We remove two influential points Hengchun Township, Pingtung County in 

order to improve prediction power and to reflect the best model. 
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6

3

  

            

6

 

 

2012 11 27

5

33 2.1

y 17.67 14

23 2.06  

x1

95% 70% 84.52%

20 g/m3 95%

50 g/m3

x2 50.42 g/m3 114 g/m3

14 g/m3

21.94

35ppm

x3 0.8 ppm 1.52ppm

6ppm 1.0ppm

10ppm

x4 40.22 ppb 94ppb x5

2.08 m/sec 2
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9.3 m/sec 5

50 x6 0.22 1.4 

2.1  

 

2.12.12.12.1  

 N     

y  33 17.67 2.03 14 23 

x1 %  33 84.52 6.41 70 95 

x2 g/m3
 33 50.42 21.94 16 114 

x3 ppm  33 0.8 0.3 0.37 1.52 

x4 ppb  33 40.22 20.15 3.4 94 

x5 m/sec  33 2.08 1.71 0.5 9.3 

x6 mm  33 0.22 0.41 0 1.4 

 

 

2.1 y x1 2.5

x5 2.6 y x6

2.2 y x2

2.3 y x3 2.4

y x4 x3

x4     

 

    

2.12.12.12.1     
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2.22.22.22.2     

 

    
2.32.32.32.3     

 

 
2.42.42.42.4  
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2.52.52.52.5     

 

 

2.62.62.62.6  

 

            

Multicollinearity

Variance Inflation Factor VIF VIF

VIF 10  

2.2 VIF 1.52

2.59 4.19 6.12 2.11

1.28 10 6

 

 

 

2.2.2.2.2222  

Variable Parameter Pr t  Variance Inflation 
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Estimate 

Intercept 33.18715 .0001 0 

x1 -0.19935 .0001 1.52232 

x2 0.02263 0.1736 2.58615 

x3 0.23988 0.8746 4.19282 

x4 0.00900 0.7425 6.12228 

x5 -0.03043 0.8721 2.11257 

x6 -1.35020 0.0373 1.27690 

 

6     

33.187 0.199 x1 0.023 x2 0.24 x3 0.009 x4 0.0304 x5 1.35 x6  

       ( .0001) ( .0001)  (0.1736)  (0.8746) (0.7425)   (0.8721)   

(0.0373) 

P  

2.3 P 0.0001

1.25 x1 x

x x3 x4 x5

 

 

2.2.2.2.3333 ANOVA  

Source DF 
Sum of 

Squares 

Mean 

Square 
F-value Pr F 

Model 6 90.81400 15.13567 9.71 .0001 

Error 26 40.51934 1.55844   

Corrected 

Total 
32 131.33333    

 

            

    3

 

    Backward Elimination  
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P P

0.1 P 0.8746

x3 P 0.8148

x5 P 0.3863

x4 2.4 x1 P

<.0001 x2 P 0.0040

x6 P 0.0409

x1 x2 x6  

 

2.2.2.2.4444  

Variable 
Parameter 

Estimate 

Standard 

Error 
Type II SS F-Value Pr F 

Intercept 32.82377 3.02184 169.93072 117.99 .0001 

x1 -0.19480 0.03412 46.93299 32.59 .0001 

x2 0.03094 0.00991 14.03712 9.75 0.0040 

x6 -1.13215 0.52914 6.59319 4.58 0.0409 

 

    Forward Selection  

 

x1 P <.0001 0.1

2.5 x2  P 0.0044

0.1 x3

x4 x5 P 0.1

x6 P 0.0409

0.1

x1 x2 x6  

 

 

 

 

 

 

 

2.2.2.2.5555  
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Step 
Variable 

Entered 
Label 

Number 

Vars 

In 

Partial 

R-Square 

Model 

R-Square 
CP F-Value Pr F 

1 x1 RH 1 0.5156 0.5156 11.8176 33.00 .0001 

2 x2 PM10 2 0.1161 0.6318 4.0314 9.46 0.0044 

3 x6 Rain 3 0.0502 0.6820 1.8007 4.58 0.0409 

 

Stepwise Regression  

 

x1 P <.0001 0.1

2.6

x2 P 0.0044 0.1

x1 x2

x6 P

0.0409 0.1

x1 x2 x6  

 

2.2.2.2.6666  

Step 
Variable 

Entered 

Variable 

Removed 
Label 

Number 

Vars 

In 

Partial 

R-Square 

Model 

R-Square 
CP F-value Pr F 

1 x1  RH 1 0.5156 0.5156 11.8176 33.00 .0001 

2 x2  PM10 2 0.1161 0.6318 4.0314 9.46 0.0044 

3 x6  Rain 3 0.0502 0.6820 1.8007 4.58 0.0409 

 

R2
R2adj Selection  

R2adj

 

R2 0.6491

R2 x1

x2 x6  
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CP  

CP CP

CP P  

CP 1.8007

2.7 CP

x1 x2 x6

 

 
2.72.72.72.7 CP  

 

2.7

x1 x2 x6  

2.2.2.2.7777  

  

 
x1 x2 g/m3

x6  

 
x1 x2 g/m3

x6  

 
x1 x2 g/m3

x6  

R2  
x1 x2 g/m3

x6  

CP  
x1 x2 g/m3

x6  
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32.824 0.1948 x1 0.0309 x2 1.35 x6  

                       ( .0001)  ( .0001)    (0.0044)     (0.0409) 

P  

2.8 P 0.0001

x1

y 0.1948 2.8

x2 (

g/m3) 0.0309 2.9

x6

1.35 2.10

 

 

2.2.2.2.8888 ANOVA  

Source DF 
Sum of 

Squares 

Mean 

Square 
F-value Pr F 

Model 3 89.56615 29.85538 20.73 .0001 

Error 29 41.76719 1.44025   

Corrected 

Total 
32 131.33333    

 

 
2.82.82.82.8  
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2.92.92.92.9  

 

 
2.102.102.102.10 
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0

 

0 E( i)=0 

3.1 0 Student s 

t Sign Signed Rank P 0.05

0  

    

3.13.13.13.1  

Test for Location 0 0  

  P  

Student s t T 0.085 Pr t  0.9328 

Sign M 0.5 Pr M  1 

Signed Rank S 14.5 Pr S  0.8001 

    

Var( i)= 2 

H0 , P 0.4125,

,  

 i ~ N (0 , 2) 

3.2

Shapiro-Wilk Kolmogorov-Smirnov Cramer-von Mises

Anderson-Darling P 0.05
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3.23.23.23.2  

Tests for Normality 

  P  

Shapiro-Wilk W 0.9784 Pr W 0.738 

Kolmogorov-Smirnov D 0.0831 Pr D 0.15 

Cramer-von Mises W-Sq 0.0446 Pr W-Sq 0.25 

Anderson-Darling A-Sq 0.3186 Pr A-Sq 0.25 

 

Cov ( i , j)=0 ∀ i j 

Durbin-Watson test d

0 4 d 4

d 0 d 2

d 1.8421 2

 

 

Ho  v.s H1  

3.3 P 0.264 0.05

 

Ho  v.s H1  

3.3 P 0.736

0.05  
 

3.33.33.33.3 D-W  

Durbin-Watson 1.8421 

Pr  DW 0.2640 

Pr  DW 0.7360 

 

            

Residual Studentized Residuals Studentized 

Deleted Residuals     

    Residual  

Residuals Residual 3 MSE

|Residual| 3.6002 3.4

3.1.1 3.1.5 0



 

 

                                           e-Paper 2012  21

3.1.1 3.1.4

 

3.3.3.3.4444  

 

 

   
       3.1.13.1.13.1.13.1.1              3.1.23.1.23.1.23.1.2  
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     3.1.33.1.33.1.33.1.3           3.1.43.1.43.1.43.1.4  

  

        3.1.53.1.53.1.53.1.5  

 

    Studentized Residuals  

Studentized Residuals |ri| 3

3.4

3.2.1 3.2.5 0

3.2.1 3.2.4
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    3.2.13.2.13.2.13.2.1       3.2.23.2.23.2.23.2.2  

   
  3.2.33.2.33.2.33.2.3      3.2.43.2.43.2.43.2.4  

  

3.2.53.2.53.2.53.2.5  

 

    Studentized Deleted Residuals  

Studentized deleted residuals |ti| 3

3.4 33 3.3.1 3.3.5

0 3.3.1 3.3.4
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     3.3.13.3.13.3.13.3.1 R student         3.3.23.3.23.3.23.3.2 R student  

   
    3.3.33.3.33.3.33.3.3 R student       3.3.43.3.43.3.43.3.4 R student  

  

    3.3.53.3.53.3.53.3.5 R student  

 

            

DFFITS The hat matrix elements Cook s 

distance statistic DFBETAS COVRATIO     

    DFFITS  

DFFITS 2
p

n
n p

|DFFITS|>0.6963 3.4 3.5

 

 

3.3.3.3.5555 DFFITS  

 |DFFITS| 

3 -  0.9771 

31 -  1.1952 
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    The hat matrix elements  

The hat matrix elements 2 |Hat 

value|>0.2424 3.4 3.6

 

    

3.3.3.3.6666 Hat value  

 

 

 

 

 

 

    Cook s distance statiatic  

Cook s 

distance statiatic

1

3.1

1

 

    DFBETAS  

DFBETAS |DFBETA| |DFBETAS|

0.3482 3.4 3.7

 

 

 

 

 

 

 

 

3.3.3.3.7777 DFBETAS  

 Y X1 X2 X6 

 |Hat value| 

4 -  0.2719 

7 -  0.3324 

30 -  0.2971 

32 -  0.2508 
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3 -  0.77010.77010.77010.7701    0.77060.77060.77060.7706    0.0363 0.1642 

8 -  0.1240 0.0992 0.1482 0.44910.44910.44910.4491    

16 -  0.48390.48390.48390.4839    0.42270.42270.42270.4227    0.3150 0.1496 

19 -  0.38030.38030.38030.3803    0.3165 0.2461 0.2120 

30 -  0.0368 0.0475 0.60060.60060.60060.6006    0.0600 

31 -  0.97880.97880.97880.9788    0.83890.83890.83890.8389    0.85390.85390.85390.8539    0.1930 

   

    COVRATIO  

COVRATIO 1+ 1     

|COVRATIO| 1.3636 |COVRATIO| 0.6364 3.4 3.8

 

 

3.3.3.3.8888 COVRATIO  

 |COVRATIO| 

3 -  0.5263 

4 -  1.5584 

7 -  1.7023 

19 -  0.5976 

20 -  1.4158 

23 -  1.4396 

30 -  1.4096 

32 -  1.5297 

     

3.9

7 31

69.15% 7

68.19% 31

69.99%  

 

 

 

 

 

3.93.93.93.9  
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DFFITS 3 31313131          

Hat value 4 7777 30 32     

Cook s D         

DFBETAS 3 8 16 19 30 31313131   

COVRATIO 3 4 7777    19 20 23 30 32 
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2012 11 27

 

31 69.99%  

1%

0.1678 1 1.0367

1 g/m3

0.0389
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  Y  X 

2012/11/27 

18:00 

 

( ) 

 

(%) 

 

( g/m3) 

 

(ppm) 

 

(ppb) 

 

(m/sec)  

1 -  17.00 81 56 0.39 17 3.4 0 

2 -  17.00 84 46 0.74 46 3.6 0 

3 -  23.00 74 60 0.79 55 1.2 0 

4 -  21.00 80 111 1.2 94 1.2 0 

5 -  16.00 95 31 0.74 39 1.2 0 

6 -  18.00 79 42 0.64 37 1.7 0.4 

7 -  17.00 80 53 1.32 79 0.5 1.4 

8 -  17.00 89 61 0.74 44 2 1.2 

9 -  18.00 88 69 1.06 51 1.5 0 

10 -  19.00 85 67 1.11 55 1.8 0 

11 -  19.00 80 65 0.73 46 1.6 0 

12 -  16.00 85 44 0.74 40 1.7 0.8 

13 -  16.00 95 42 0.42 34 1.9 0.2 

14 -  16.00 95 26 0.77 34 1.4 0 

15 -  15.00 94 35 0.55 20 0.9 0 

16 -  17.00 77 36 0.37 24 5.3 0 

17 -  16.00 86 51 1.25 60 1.3 0 

18 -  17.00 90 27 0.59 23 0.9 0 

19 -  16.00 80 42 0.44 24 5 0 

20 -  14.00 95 21 0.46 12 2 0.8 

21 -  16.00 87 31 0.98 43 1.6 0.2 

22 -  18.00 84 46 0.52 26 2.5 0.4 

23 -  16.00 85 47 1.08 56 1 1.2 

24 -  17.00 88 44 0.77 37 0.8 0.2 

25 -  17.00 88 57 1.52 78 0.9 0.6 

26 -  18.00 88 63 0.81 37 1.3 0 

27 -  18.00 86 44 0.55 26 3.4 0 

28 -  18.00 85 73 0.71 28 1.4 0 

29 -  17.00 84 75 0.77 34 1.9 0 

30 -  22.00 79 114 1.02 68 0.9 0 

31 -  21.00 74 16 0.4 3.4 9.3 0 

32 -  20.00 70 32 0.84 18 1.9 0 

33 -  20.00 79 37 1.25 39 1.5 0 
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