
(Dummy Variable) Stepwise Selection AIC

(Interaction) (Linear 

Regression) (Tmax) (Logistic Regression)

(Probability of Precipitation, PoP) (Training Phase) (Testing Phase, 

Forecasting Phase) Tmax

15

10

Dummy Variable, Interaction, Linear Regression, Logistic Regression, Stepwise Selection, AIC. 

(Numerical Weather Prediction, NWP)

(Statistically Postprocessing) NWP

Perfect Prog(PP) Model Output Statistics(MOS)

Reanalysis(RAN) PP

MOS

RAN

Marzban et al(2006)

(2010) MOS

FIFOW

(2010) (Logistic 

Regression) (LASSO)

(2010)

349



(Dummy Variable)

Stepwise Selection

AIC

(Interaction)

(Linear Regression) (Tmax)

(Logistic Regression)

(Probability of Precipitation, PoP) (Training 

Phase) (Testing Phase, Forecasting Phase)

Tmax

(Linear Regression) 

n p

�� �� XY

�
�
�
�

�

�

	
	
	
	




�

�

ny

y
y

Y
�

2

1

�
�
�
�
�

�

�

	
	
	
	
	




�

�

p�

�
�

�
�

1

0

�
�
�
�

�

�

	
	
	
	




�

�

n�

�
�

�
�

2

1

�
�
�
�
�

�

�

	
	
	
	
	




�

�

�
�
�
�
�

�

�

	
	
	
	
	




�

�

npnn

p

p

n xxx

xxx
xxx

X

X
X

X



�����






�

21

22221

11211

'

'
2

'
1

1

1
1

niN
iid

i ,,1),,0(~ 2 
���

XYXX 1)'(ˆ ���

-12 )'()ˆ( XXVar �� �

(Logistic Regression) 

Y

� ),1(~ �BinY
iid

i �

pxxx ,,, 21 


,( 1x ),,2 pxx 
�� � �

ni
X
X

X
i

i
i )exp(1

)exp(
)( '

'
'

�
�

�
�

�i 
,1, ���

niX
X
X

i
i

i ,1,)
)(

)( '
'

'


��
�

�
�

�

�
�
�

�
(,0

,1
otherwise
male

d

,
1

ln(

(Maximum Likelihood Estimation)

(Factor) (Dummy Variable) 

(quantitative) (qualitative)

(Predictor)

)female
k

k-1

(ANOVA)

(Interaction) 

(predictand)

350



x d Y
mean function

xxYE 10)|( �� ��

dxdxdxYE ������ 3210),|( ����
(male) mean function1�d

xdxYE )()()1,|( 3120 ���� �����

�d 0 (female) mean function

xdxYE 10)1,|( �� ���

dxYE 210)( dx,| ��� ���

(male) mean function1�d
xdxYE 120 )()1,|( ��� ����

0�d (female) mean function

xdxYE 0)1,|( 1�� ���

dxxdE ����� 310),( xY | ���
(male) mean function1�d

xdxYE )()1,|( 310 ��� ����

(female) mean function0�d
xdxYE 10)1,|( �� ���

(Variable Selection) 

(Stepwise 

Selection) AIC(Akaiki Information Cri rion) AICte

)ln(22 LpAIC ���
p (lik ood 

function) AIC

(Overfitting)

AIC

AIC

ating Characteristic) Curve 

(bin

rue Positiv p

True Negative(TN) n n

False Positive(FP) p n

rue Po

TP

False positive Rate(FPR)

 FPR=FP/N=FP/(FP+TN) 

ex

L

AIC

AIC

1. (Mean Absolute Error, MAE) 

if iy
2. (Root Mean Square Error, RMSE) 

1
1
�
�

��
n

i
ii yf

n
MAE

� �

elih

(Goodness of Fit)

if iy
n
yf

RMSE ii� �
�

2

1.ROC(Receiver Oper

p positive n negative

ary classfication)

e(TP) pT

False Negative(FN) n p

T sitive Rate(TPR, Sensitivity)

R=TP/P=TP/(TP+FN) 

Accuracy(ACC)

 ACC=(TP+TN)/(P+N) 

ROC FPR TPR

45

ROC

Youden Ind

(index FPRTPRMaxYouden � )� ccc

FP FN

1ROC

351



2. (Brier Score, BS) 

tf

to 1 0 BS

(Tmax) 

2005~2007 2008

Initial 

925hpa +

AE RMSE

MAE RMSE 

NFS 00

(Trace)

1.

Model Scope

 Initial Model:Tmax~925hpa

 Scope: NFS

 Initial Model:Tmax~925hpa +

 Scope: NFS NFS

 Initial Model:Tmax~

 Scope: NFS

 Initial Model:Tmax~925hpa

 Scope: NFS NFS

M

Model Phase 

Training 1.209 1.5649
Model 1

Testing 1.2697 1.635 

Training 1.1017 1.4025 
Model 2

Testing 1.3086 1.8782 

Training 1.2313 1.5789 
Model 3

Testing 1.2782 1.6553 

Training 1.046 1.3486 
Model 4

Testing 1.2991 1.7942 

cy Brier Score

2.

2005~2007 2008

Tmax

500hpa

Accuracy Brier Score

Model Phase Accura

Training 0.769 0.154 
Model 1

Testing 0.765 0.346 

Training 0.786 0.146 
Model 2

Testing 0.751 0.357 

Model 3 Training 0.784 0.15 

� ��
n

of 2��BS 1
�t

ttn 1

352



 Testing 0.765 0.349 

Training 0.79 0.143 
Model 4 

Testing 0.742 0.356 

ROC

07

2008

925hp RMSE

Model Pha AE RMSE

2005~20

a MAE

se M

Tra 0.8732 1.1409ining 

es .6589 2.2312T ting 1

Tra .0211 1.3161ining 1
)

es .4165 1.9461
( 15

T ting 1

2005~2007

15

15

15 (

15

15

MSE RMSE 15%

15

MAE

15 10% RMSE

15%

15 RMSE

MAE

� 15)

(model 3) 2005~2008

(stepwise)

(forward 10)

(forward) MAE

RMSE

year Model variable selection MAE RMSE 

forward 10 1.59 2.0737 

forward 1.6017 2.0841 � 15

stepwise 1.5392 2.0075 

forward 10 1.3966 1.8448 
2005

forward 1.3337 1.8274model 3 

stepwise 1.3337 1.8274

forward 10 1.5628 2.1036 

forward 1.5959 2.1581 � 15

stepwise 1.5651 2.0807 

forward 10 1.5445 1.9729 

forward 1.4691 1.8921 

2006

model 3 

stepwise 1.4503 1. 4487

forward 10 1.3346 1.7704 

forward 1.3993 1.8458 � 15

8 stepwise 1.372 1.8229 

forward 10 1.3104 1.748 

forward 1.2592 1.6448

2007

model 3 

stepwise 1.2628 1.6463 

forward 10 1.2947 1.7656 

forward 1.3555 1.8774 � 15

stepwise 1.4054 1.9029 

forward 10 1.2818 1.693 

forward 1.2978 1.6936 

2008

model 3 

stepwise 1.2982 1.6734

� 15

353



MAE

mode 5

2007

20

MAE MSE

 3

MSE

forward stepwise

(99)

he, S., Kalnay E., 2006: MOS,  

erfect Prog, and Reanalysis. Monthly Weather 

 657-663 

Applied Linear Regression. John  

RMSE

2005

l 3 200 2006

08

R

2 0 1 0 ( L o g i s t i c  

Regression)

(LASSO)

model 3

forward stepwise

� 15 model 3

2005 2006 2007 model 3 MAE

RMSE � 15 10% 2008

model 3 � 15 model

236-241 

2010

(99)

226-230 

2010

(99) 264-269 

Marzban, C., Sandgat

R � 15 7%

model 3

� 15

P

Review Vol.134,

Weisberg, S., 2005: 

Wiley & Sons, New Jersey 

15

10

1 ROC Curve – Testing 

354


