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1. Introduction 

This study examines demand elasticity in automobile industry in Japan during 90s’ and 00s’. The 

primary reason to investigate automobile industry in Japan is twofold. First, the car tax system is 

going to change recently, such as implementing eco-car tax and tax increase for light cars.  The 

other is that estimating method of demand elasticity has been dramatically improved in the recent 

empir ical li terature. As a remarkable paper, Dubé et al.  (2012, hereafter DFS) have developed 

structural estimation method of random coefficient logit  model.  Using DFS, this study seeks to 

examine the past demand elasticity in Japan, focusing on regular and compact passenger cars.  

 

2．Methodology 

Following DFS, suppose that indirect utility of consumer i in market t from purchasing product j  

(ui, j , t) is  represented as the following function model: 

 
0

, , , , , , ,
x p

i j t i j t i i j t j t i j tu x pβ β β ξ ε′= + − + +
.
 (1)  

Each product j  is  described by product attributes x , price p, and unobserved vertical 

character istics ξ for all J  products in all T market. β represents consumer ’s tastes, whereas ε  

means an additional idiosyncratic product-specific shock.. Suppose that β and ε are independent 

draws from the distributions Fβ(β;θ) and Fε(ε),  and that ε is distributed Type I extreme value.  

Specifically, Fβ(β;θ) is  the product of K independent normal,  with θ  = (μ, σ), which represent 

means and standard deviations, respectively. Empir ically, by using Monte Carlo simulation with 

ns draws of β  from Fβ(β;θ), market share of product j is expressed as a random-coefficient logit  

model as follows:  
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Eq.2 can be solved by generalized method of moments (GMM) estimation with vector of 

instrumental variables z, using the moments E[ξ j, t ∙h(z j, t ,x j,t)]  = 0 with vector-valued function h.As 

instrumental variables z , we use sum of product attributes of other  car brands in a certain car  

maker and sum of product attributes of other car  makers.  We also conduct 2SLS for comparison 
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with DFS.  

Regarding data, car market data is obtained from the Automobile Inspection and 

Registration Information Association (1981-2010). The prefectural retail gasoline price in 

1987-2009 data is provided by the Oil Information Center. Car price data is obtained from 

Goo-net. Car attribute data comes from specification table by Society of Automotive Engineers of 

Japan, Inc.  

 

3．Results 

Table 1 shows the result using data in 2000 (obs: 3180). Independent variables are as follows: car  

length in the log-form (m; lnLength) ; the number of seats (Seat);  horsepower in the log-form 

(lnPS);  actual fuel inefficiency (YPK,  yen/km), which is fuel price (yen/l)  divided by car  fuel  

efficiency (km/l); car price with purchase and consumption tax (lnPrice); dummies of diesel cars 

(D_diesel) and high-octane cars (D_high-octane).  

Regarding 2SLS, lnLength, Seat, lnPS are significantly positive, whereas YPK , lnPrice , and 

dummy for high-octane are significantly negative. Odds ratios of YPK and lnPrice  are is 0.795  

(exp(−0.230)) and 0.313 (exp(−1.162)), respectively. This indicates that fuel inefficiency and 

price have much effect on car sales. On the other hand, regarding means (β) of DFS, lnLength,  

and lnPS are significantly positive, whereas YPK and dummy for high-octane are significantly 

negative.  As different from 2SLS, Seat  and lnPrice  are not significant.  In addition, as an 

interesting point, absolute values of each coefficient tend to be much larger than that of 2SLS. 

Regarding standard deviation (β), all coefficients are insignificant,  indicating that variance of 

consumer tastes are negligible.  

Table 1. Result of 2SLS and DFS using data in 2000 
 (1) 2SLS  (2)DFS    
 Coef.  S.E. Means (β)  S.E. Std.Dev.(β)  S.E. 
Constant −25.513*** 3.407 −210.904*** 42.203 4.658 9.146 
lnLength  1.685*** 0.430 23.474*** 4.658 0.000 0.681 
Seat 0.402*** 0.023 0.138 0.745 0.000 2.405 
lnPS  1.354*** 0.141 5.165*** 1.608 0.419 3.290 
YPK (yen/km)  −0.230*** 0.015 −0.555*** 0.155 0.381 0.393 
lnPrice  (w/tax) −1.162*** 0.205 −2.590 41.774 2.096 21.104 
D_diesel 0.003 0.063 −0.690 1.424 3.181 3.189 
D_high-octane −0.489*** 0.109 −20.460*** 2.517 13.688 8.359 
obs 3180  3180    
Adj R2 0.196      
Notes: (1) and (2) are estimated by 2SLS and DFS. Estimate values of DFS are based on locally 
optimal solution. *** denotes a statistical significance level at 1%. We set ns as 100 and stepsize 
stopping tolerance as 1e-6.  
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