
(2) 
-  

 
                  

                                     
 

 

    
 

(2010)

 
 

 

 

(Linear Regression)

(binary variable)
(2010)

(Logistic Regression)

(LASSO)
- (Forward Selection)

(LASSO)
  

(Weiss, 2001)

(Clear Scattered Broken Overcast)

(Linear Probability Model; LPM)

(Forward Selection) (develop simultaneously)

( )

 

(ordinal 
variable)

(nominal variable)

(2010)
4

1

 

(Proportional Odds Model; POM)

 

 

 

2.1 -  
       

1.  
(Clear Scattered Broken Overcast) (

) Clear Clear
1 Clear 0

 

241



2. 
(Forward Selection)

(simultaneously) 4
18  

3. 4
1

 
4. 

ROC

 
5. 4 Clear

Clear
Scattered

 

2.2 -  

1 2

2
 

Y J
Y

j  

 

 
( | )�P Y j x ( odds)

J 1 (log cumulative odds)  

1

1

( ) ... ( )( | )log log ,  1,..., 1   (2)
1 ( | ) ( ) ... ( )

� �
� ��

� �� �� ��
� � �	 
	 
 	 
� � � �� � � �

j

j J

x xP Y j x j J
P Y j x x x

 

J
1 j

j+1 J

J 1
J 1

 

( | )log ,  1, , 1  (3)
1 ( | )

 �
� �� �� � � �	 
� �� �

�j
P Y j x x j J
P Y j x

 

j � x

( | )P Y j x� j j j

�
(Maximum 

Likelihood Estimate)  

� �

1

1

1 1 1 1

1 1

( ) ( | ) ( 1| )

                                 (4)
1 1

 �  �

 �  �

�

�

�

� � � �

� �� �

� �� �
� �

� � � �
� � � � �� � � �

� � � �
� �� �
� �� �	 
	 
� �� �� �� �

� � � �

� �

ijij

ijj i j i

j i j i

n J n J
yy

j i i i
i j i j

yx xn J

x x
i j

x P Y j x P Y j x

e e
e e

� �( , ) �j

 
 (3) x 1x 2x  

1 2

1 2

1 2

1 1

2 2

1 2

( )1 1

2 2

( | ) ( | )   log log
1 ( | ) 1 ( | )
( | ) ( | )log
( | ) ( | )

( )
( | ) ( | )              (5)
( | ) ( | )

�

�

� �

� � � �� �
�	 
 	 
� � � �� � � �

� �
�

� �
�� �

� �
� �

� �
x x

P Y j x P Y j x
P Y j x P Y j x

P Y j x P Y j x
P Y j x P Y j x
x x
P Y j x P Y j x e
P Y j x P Y j x

 

x = 1x x = 2x
1 2( )x xe�� �

McCullagh(1980)
( 1)  

 
 

* ( )� � � ��� � � �Y x x �
G

*Y  

1 1            (6)  ���     �� J  
Y J  

*
1
*

1 2

*
2 1

*
1

1         for    Y

2        for    Y
           (7)

1   for   Y

        for   <Y



 

 


� �

�

! �
"

 �"
"� #
" �  �"
"$

�

J J

J

Y
J
J

 

Y  
*( | ) ( | )

                  ( ( ) | )

                  ( ( ) | )

                  ( | )

                   ( )

exp( )
                     (8)

1 exp( )



� � 

�  �

�  �

 �

 �
 �

� � �

� � �

� � �

�� � �

�� �

��
�

�� �

j

j

j

j

j

j

j

P Y j x P Y x
P x x
P x x
P x x
G x

x
x

 

1( | ) ( ) ( ),   1, ,              (1)

( ) ( | )

� �

�

� � � � �

� �

� �j

j

P Y j x x x j J

x P Y j x

242



(3)

( 2)  

 

LASSO

LASSO
 

15

(

)
 

 

RPS(Ranked Probability Score)

(Accuracy)

GSS(Gerrity Skill 
Score)

 

( 3)

RPS 0 0.1 ( 4)

RPS 0.2  
(

5)

(
6) 2007

 
GSS GSS

GSS 0
0

( 7)

GSS

( 8) 2007 2008

GSS  
   

RPS

GSS

 

 

-

( 1)  

 

 

 

 

Agresti, A, 1996: An Introduction to Categorical Data 

Analysis, New York: Wiley. 

McCullagh, P. 1980. Regression models for ordinal data. 
J. Roy. Statist. Soc. Ser. B 42: 109_142. 

Tibshirani, R. 1996: Regression shrinkage and selection 

via the lasso. J. R. Statist. Soc. B, 58, 267–288. 
Weiss, M., 2001: AVN-based MOS ceiling height and total sky 

cover guidance for the contiguous United States, 

Alaska,Hawaii, and Puerto Rico. NWS Technical 

243



Procedures Bulletin No. 483, NOAA, U.S. Department of 

Commerce, 22 pp. 
2010 (Logistic Regression)

(LASSO)

236-241 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

244



 

1  

   
 

 
 

 
 

 

 
 

 
 

 
 

 

1 
 

 
 

(simultaneously)  

 
  �

 

 
�  

 
 

 
 

 
 

 

 
  

 
 

 
1 1, , J  ��   1 1, , JP P ��  

 
 
 
 
 
 
 
 
 
 
 

1 (Agresti,1996) 

 

 

 
 

 

 
 

 

 
 

2 (Agresti,1996) 

 

 

 

 

3 1 RPS (

)( (LPM)   

LPM 
POM 

245



 

  
4 3  

 

5 3 (Acc)  

 

6 5  

 

7 3 GSS  

 

8 7  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

LPM 
POM 

LPM 
POM 

LPM 
POM 

LPM 
POM 

246


