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utility function

value analysis

cultural demand

3-1  

 

理論架構

建立文化財效用函數
utility function

導出文化財需求函數

非市場評估方式

分區旅行成本法理論

各種財貨與勞務
的消費與效用間

的函數關係

測定參訪者對
博物館的評價

具有個人偏好
Preference

具有完整性 complete

一定時間內，其他條件
不變的情況下，消費者
按不同的價格對文化財

所願消費的數量。

具有遞移性 transitive

具有反身性 reflexive

消費者剩餘

建構博物館需求函數複迴歸分析

實証分析

3-1   
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goods

service utility

preference

utility function

complete 1 transitive 2 reflexive 3

Varian 1992

 

composite goods

Baumol and Bowen parabox Frey 1998

relative price

 

stock of culture  

 

appreciation of art work performing 

arts

intertemporal preference choice 4

stock of culture stock 

of habits Ryder and Heal 1973  
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Scandizzo

macroeconomics 5  Lucas

1988 endogenous growth model 6

7

social capital 8

 

homogenuous

typical or representative visitor typical consumer

U X1

X2 X3  

  321 ,, XXXUU …………………………………………（3.1） 

3.1  

 

marginal utility MU total 

utility

1XU 0 9 2XU 0

 3XU 0 1XU 2XU 3XU

 

concave  
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concave

sufficient condition  

budget constraint

1 P  I

 

  

     21 XXP  ≦ I …………………………………………………………（3.2） 

 

3.2 1XP 

21 X

local non-satiation 10

3.2  

 

Lagrangean multiplier 

approach total differential approach 

objective function Lagrangean 

multiplier  

 

 ￡（ 1X 、 2X 、λ ）＝U （ 1X 、 2X 、 3X ）+λ （ 21 XXPI  ）……........（3.3） 

 

3.3
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optimization

 

 

empty set compact 11

U existence of an optinum

3.3

 

 

 

 

xf  xfttxf n n

homogenuous function of degree n t 

IP, t

ttItp  ,  IP,  IP,

 

3.3

 

 

  

 

 

                      

                                ……………………………(3.4) 

 

3.4 necessary 

condition 12  

∂￡ 

∂X1 
=Ux1 －λ P  

∂￡ 

∂X2 
= Ux2 －λ  

∂￡ 

∂λ  
  = I－P∙X1 
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P
U

U

X

X 
2

1    …………………………………………（3.5） 

 

3.5 marginal rate of 

substitution Ux1

Ux2

3.5

economic rate of substitution

consumption efficiency  

sufficient condition

Bordered Hessian 

Determinant  

2212

2111

1

10

XXXX

XXXX

UU

UUP

P







    ＞0  ………………………（3.6） 

 

3.6 11XXU 22 XXU

11XXU   22 XXU

3.6  

3.5  

 

 

 IPfX1      ………………………………… (3.7) 

 

P I

X3  

Cobb-Douglas

2121, XXXXU a  ……………… 3.8  

 

Leontief  2121 ,min, XXXXU …………… 3.9  

 

constant elasticity of substitution, CES  
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1 2



  1
221121, 〉XXXXU   ………………………………（3.10） 

3.8  

increasing return 

to scale α+β=1 constant return to scale

strictly quasiconcave

3.9 min minimize

3.9

3.8

3.10 p

    

3.8 3.2

 

￡  212121 ,, XPXIXXXX    ………………………(3.11) 

X1 X2 0

14  

              


 IPf
P

I
X ,1




  …………………………………(3.12) 

0

3.12 X1 P

I 0

 

 

 

price elasticity of demand
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P X1

P X1

ЄP  

  …………………………………(3.13) 

1

1

 

Gapinski 1976 Throsby 1990

1

1

 

 

income elasticity of demand

I I ( ЄI )     

 

  …………………………………(3.14) 

(normal goods)

(inferior goods) Heilbrun Gray(1993)

ЄP = 

△X1 

X1 

△P 

P 

ЄI = 

△X1 

X1 

△I 

I 
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1

 

(3.7)

Freeman(1993)

 

(

)

( ZTCM)

 

0.25 0.5 (McKean et al., 1995)  

opportunity cost

 

(3.7)

( Ni ) (P)
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(I) (SE)  

 

 iiii SEIPfN ,;        …………………………………(3.15) 

 

(3.15) i (shift 

variables) P N

(normal goods)

( P )

(change of demanded quantity)

( I )

(change of demand)  

 

H1 Ni Pi  

substitution effect

 

 

H2 Ni Ii  

income effect

 

 

H3 Ni SEi  

POPi

 

 

∂ Pi 

∂ Ni 
＜ 0     …………………………………(3.16) 

 

∂ Ii 

∂ Ni 
＞ 0     …………………………………(3.17) 

 

∂ POPi 

∂ Ni 
＞ 0    ………………………………(3.18) 

   (3.17) 



 74 

H4  

Pi Ni Pi Ni

ЄP

 

   …………………………………(3.19) 

 

H5  

Ii Ni Ii Ni

Єii 

 

    …………………………………(3.20) 

 

ЄIi= 

 

△Ni 

Ni 

△Ii 

Ii 

ЄPi= 

△Ni 

Ni 

△Pi 

Pi 
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旅行成本法

研究範圍
十三行博物館

成本與距離呈
正比愈遠愈貴

分區旅行成本法

文化財需求函數

依參訪者原居住縣市
或鄉鎮進行分區

數量變數是參訪人數，
除以各該分區的人口，
成為每千人的參訪人數

價格變數是各分區各參訪者的平均
旅行成本，包括來回運輸成本、博
物館門票、及旅行時間的價值
(工資率再乘以0.25至0.5倍 )

多次造訪

旅途的花費
= 願付價格

典藏雖然重要但
件數不豐

地處偏遠參訪者
多次光臨的機會

不多

 

3-2

 

(3.15) (multiple regression 

analysis) ( ) ( )

(coefficient of determination, R
2

 (Akaike 

information criterion, AIC) (correlation coefficient 

matrix)

(multicollinearity)

(stepwise regression)  (stepwise forward)

(linear function lin-lin )

(curvilinear function)  ( semi-log 

function log-lin ) ( lin-log )
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( double log function log-log )  

(normality)

(homoscedasticity) (linearity)

(error term)

(no autocorrelation)  

( )

(variance)

(heteroscedasticity)

( )

(probability distribution) 0 
2

0

1 i 

 

i ～  2,0 NID   …………………………………(3.21) 

NID (normally and independently 

distributed) 
2

0 
2

 

(sample size)

(sample regression) (population regression)

(significance level) (power) (type  error)

(null hypothesis) 1% 5% 10%

(simple regression) 30

(central limit theorem)

15 20

50 (Hair et al.,1998l)  
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(Pareto Efficiency)

 

A. (Consumption Efficiency) ( )

(3.5)  

B. (Production Efficiency)

(marginal product) ( ) (

)  

C. (Overall Efficiency)

(marginal value)  

 

(Pareto Superior Move)  

(perfect competition market) ( 15)

 

 

(externality) 16

marginal social cost (marginal 

private cost)

(negative externality )

(marginal social benefit) (marginal private benefit)

(positive externality)
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(market failure)

((Pigou, 1920, The 

Economics of Welfare, Macmillan)

 

 

(public goods) (exclusive) (rivalry)

(private goods)

(free-rider)

(pure public goods)

(congestible public goods)

 

( )

j

(3.1) (total differential)  

1dxUdu XJj    …………………………………(3.22) 

(3.17) d

1dX Uxj

( j)

(P)  ( /U I )

(3.17)   



 79 

            1P d X
I

U
dU




   …………………………………（3.23） 

(3.18) PdXi

 

(social welfare function)  

 

           ). . . . . . . ,,( 21 NUUUWW   ……………………………… (3.24) 

(3.24) (W) ( )

(d W) (3.24)  

i

N

i dU
U

W
dW




 1  …………………………………（3.25） 

                                         

 (3.25) iUW  /

(marginal social utility, MSU) (3.1)

(3.24) (3.25)  

11 PdX
U

W

U

W
dW

ii

N

i







   ………………………（3.26） 

 

(3.26) PdX1

( 17)  

  i

N

i P d XdW 11    …………………………………(3.27) 

Bt

Ct  
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dteCtBtNPV rt       …………………………………（3.28）  

 

(3.28) t r NPV

(net present value) NPV 0

3.28

NPV internal rate of return, IRR

payback period

 

(discount rate

 

A.  

B.  

C.  

(risk aversion)

 

(1)Sandmo(1972)

 

(2)Arrow Lind(1970)

 

 

Alfred Marshall 1974

200 500

300 Marshall

3-3 PQ Marshall

OQ OP PQ
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--Marshall

 

 

1 X Y X Y X Y X Y  

2  X Y Z X Y Y Z X Z  

3  X X X  

4

 

5 macroeconomics microeconomics

 

6 Multhus

Solow

Lucas

 

7 dynamic static

 

8  
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9 MUx1 or MU1 Ux1 or U  

10  

11

 

12 3.4  


P

UX1 2UX



13 u uf uf  

f  1u  u f u 0 ɵ 1  

14 0  

 

 

1 2 αX2/βX1=P 3 X2 3.12

 

15 1 2 3

4 5 5

one commodity one price principle  

16  

17 (3.26)  

11 1 PdX
I

U

U

W
PdXdW i

i











1  IUUW ii //  (marginal social 

utility of income, MSUI) Kaldor-Hicks MSUI

1(Scitovsky, 1941) (1) (3.27)  

∂￡ 

∂X1 
= 02

1

2   PXX a    

∂￡ 

∂X2 
= 021   XX a  

∂￡ 

∂λ  
= 21 XXPI  =0 

1  

2  

3  


