
2 
 

 
 

2.1 

( hedonic price analysis) 

2.1 2.2 2.3  
 
2.1  
 Henderson and Quandt (1980) 

( theory 

( utility function) 

2 
Q1 Q2 U0   
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2.1  

329 
64  ( 100 ) 

AA A B C 16 
  4  ( .
. . . ) 

 3 /
/

(
) 

(
) 

 

 

 

 (hedonic price analysis) 

16 
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 ( )21

0 ,QQfU =                                                                            (1)              
 

Ladd and Suvanunt (1976) 

(2) 
 ),....,,( 21 omoo XXXfU =               ( 2) 
\                                       1oX  = j  

 
                                            U     =    
 m    =    
 

(3) 
       ),...,,,,...,,( 2121 njjjnoj XXXqqqfX =                                        (3) 
   iq    = i 
               ijX  =   j 1 i 
 
 (3) Lancaster (1966)  
     ij

n

i
ioj XqX ä

=

=
1

                     (4) 

   n  =   
 

ojX  iq  

      ij
i

oj X
dq

dX
=                       ( 5) 

 
ojX iq ijX (3) (2) 

(6) 
                              ),...,,,,...,,,,....,,( 22211121121 nmmn XXXXXXqqqfU =                   (6) 
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iq j 

i ijX

(maximize utility) (budget constraint)  
      Eqp i

n

i
i =ä

=1

                      (7) 

   ip    = ( ) i 
           E     =    
 

( 8) 
lagrangian equation (maximize lagrangian equation) 
      )(),...,,(

1
2 EqpXXXUL i

i
iomooj --= ä

=

l                                (8) 

 
 (3) ojX iq

iq   

      i
i

oj
m

j oji

p
dq

dX

dX

dU

dq

dL l-öö
÷

õ
ææ
ç

å
ö
ö
÷

õ
æ
æ
ç

å
== ä

=1

0                    (9) 

 
 ( 9) 

1 i  

          
ù
ù
ú

ø

é
é
ê

è
öö
÷

õ
ææ
ç

å
ö
ö
÷

õ
æ
æ
ç

å
= ä

=

m

j i

oj

oj
i dq

dX

dX

dU
p

1

1

l
                  ( 10) 

 
 (9)

l (10)

 
 

1 
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dE

dU
=l                     (11) 

(11) (10)

      öö
÷

õ
ææ
ç

å
öö
÷

õ
ææ
ç

å
= ä

= dEdU

dXdU

dq

dX
p oj

m

j i

oj
i /

/

1

                 (12) 

 
 Unnevehr (1985) ( marginal yield) 

j ioj dqdX /  ( marginal utility of income) 
dEdU / ( marginal utility) j ojdXdU /

( 12) ( marginal 
rate)

hedonic price 

(marginal implicit price  hedonic price) j (12) 
( )i

( )ioj dqdX / ( marginal implicit price 
hedonic price) 

ojdX

dE   

 
Unnevehr (1985) 

( ) 
( ) ijioj XdqdX =/ = ( )ijP

(12)  F  
      uPXP Fj

m

j
FjF += ä

=1

                   (13) 

 
( 13) hedonic price 

 hedonic price 
Umali and Duff (1990) 

t k (PWFkt) 
t z (PRFzt)  



 14

 
FztztjtFkt PRPW ba +=                                 (14) 

           
           
 
  FztPR t z 
         FktPW t k 

       ztb       t z  
 

 
( 15) hedonic price 

t 
z(PRFzt) j t(XFjt) 

j t(PFjt)  
             
                                              ),( FjtFjtFzt PXfPR = ;              (15) 
 t      
 
 (15) (14)  
      ),( FjtFjtjtjtFkt PXfPW ba +=                  ( 16) 
 
 (16) 

hedonic price 
 

      uPXPW Fj

m

j
FjF += ä

=1

     ( 17) 

  FPW  
                          FjX j 1  

                                        FjP j  
                           u  
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2.2  
 2  
 .    

 
 
 .    
 ( 1)  

329   AA, A, B C 
1 

64 4
 

 44 11  
 12 3  

4  1     
4 1  

 64 

100  
- ( .) vernier calipers 

 
- choromameter L a 

b  
L  100 0 
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a  b  
( 2.2)  

 a  +  , -   
 b  +  , -  
 
 
 
 
 
 
 
 
 
 

 
2.2    

 
a b (hue : H) ( chroma : C) 

(18 19) 

2832.6

360*)tan( a
bArc

H =     (Voss, 1992)                           (18) 

 
a b H 

(hue) 0 90 quadrant 1 2 
0 60 (20) 

C = 22 ba +   (Gonnet, 1998)                                     (19) 
h0 ( , 2546) 
*  0 - 45  

   *  45  90  
*  90  135  
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*  135  180  
*  180  225  
*  225  270  
*  270  315  

                     *  315  360  
 -  ( ) digital refractometer 

-    texture analyzer 
(2)  

( 1) 

192 
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2.3   
 

2  
 2.3.1   

 
   .   
 

192 
(4 *3 *16 ) 

( One-Way ANOVA or Single-Factor ANOVA) 

 
 

1 
 Kolmogorov-Smirnov 

 
  H0 :  
  H1 :  

 
 

2 
Levene 

  H0 :  
  H1 :  
                                 1  
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( analysis of variance : ANOVA) 
F-test  

  H0 :  
  H1 : 1 
 
 

LSD (least-significant 
different)  
 H0 : == jiji ,;mm  1, 2, 3, 4 AA A B C  
 H1 : jiji ¸¸ ;mm  

m

 
 

.  
 

64 
( 100 ) 

.

 
 
 2.3.2

 
(1 7) hedonic price 

3 



 20

329 
 

        1 . . - 10 . . 
      11 . . - 20 . .   
      21 . . - 10 . . 

4 
4 

 
 

HARDSWEELIGHCHROHUESIZEPWF 6543210 bbbbbbb ++++++=              (20)     
2101987 TIMETIMEVARLVARS ++++ bbb                

 
FPW ( / .)  

             SIZE ( .)  
 HUE ( )  
 CHRO ( )  
 LIGH (%)  
 SWEE  

 (% ) 
 HARD  

 ( ./ . .) 
 VARS   

 
 VARL  

 
 1TIME  

1 ( 1 . . - 10 . .), 
0  

 2TIME   
1 ( 11 . . - 20 . .),  
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0  
 61...bb    hedonic price 
 87 ,bb  

 
 109 ,bb  
 ne ( error term) ne ~iid N  ),0( 2

es  
 

( 20) 
 

  Factor Analysis 
factor 

factor  
( ) ( ) ( , 2544 )

Factor Analysis  
  1.  

factor score 
 

 -  ( regression and correlation  
                           analysis) 
 -  (ANOVA) 
 -  t-test, z-test 
 -  (discriminant analysis)  
  2.  

(multicollinearity)  
  3.  Factor 
Analysis (correlation) 

 
  4.  
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multicollinearity 
(Factor Analysis)  

ordinary least square 
hedonic price  

(muticollinearity) ( heteroscedasticity) 
 

 adjust R2

prediction criterion (APC) 2R CPA

( , 2543) 
           2R         =     ( )

( ) ( )21
1

1 R
kn

n
-

-
-                        (Intriligator et al. 1996 , p 108) 

         CPA        =  )1(2

n

k
+s  ( )ä -

=
kn

e 2
2s  (Intriligator et al. 1996, p 400) 

 n  
             k

 


