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ABSTRACT

Globalization, particularly the formation of AFTA (ASEAN Free Trade Area), is
expected to present greater challenges to the Malaysian automobile industry in
terms of competition with neighboring countries especially Thailand. Hence,
understanding consumer needs and making an adequate provision for them are
crucial for local producers to survive in the globalized market economy. This
research investigates how consumer’s choice among three broad makes of
passenger automobiles in Malaysia (Proton, Perodua, and foreign) is affected by
consumer characteristics and car model prices. The data for this study are obtained
from a survey on a sample of 804 households in Malaysia, and are analyzed using
discrete choice models. From the analysis of the impact of household characteristics
on automobile choice, it is found that a) Perodua and foreign automobiles appear to
cater to small families while Proton cars to big families, b) Proton and Perodua cars
appear to cater to relatively low-income people while foreign automobiles to high-
income people, and c) Perodua cars appear to cater to older people while Proton or
foreign cars do not appear to cater to a particular age group. Thus, local automobile
producers should concentrate on the market for older persons, persons with large
family and affordability. From the analysis of the impact of car model prices on
automobile choice, it is found that a) each model within a given make is a substitute
to other models in other makes, and b) the closest substitute to Proton is the Myvi
1300cc and Saga 1300cc is the closest substitute to Perodua. Therefore, local auto
makers need to differentiate their products further to lessen competition between
them. All of these results provide useful information to Proton and Perodua so that
they might avoid competing with each other but they may be able to compete more
successfully with foreign producers.

Keyword: Multinomial logit model, Conditional logit model, Proton, Perodua,
Foreign automobiles.



ABSTRAK

Globalisasi, terutamanya dengan penubuhan AFTA (Kawasan Perdagangan Bebas
ASEAN), dijangka akan memberikan cabaran yang lebih besar terhadap industri
automobil Malaysia dari segi persaingan dengan negara jiran khususnya Thailand.
Oleh itu, memahami keperluan pengguna dan membuat penyesuaian yang perlu
adalah penting bagi pengeluar kenderaan tempatan untuk terus bersaing dalam
pasaran ekonomi global. Kajian ini meneliti bagaimana pilihan pengguna terhadap
tiga jenama kenderaan penumpang di Malaysia (Proton, Perodua dan pengeluar
asing) dipengaruhi oleh ciri-ciri pengguna dan harga model kenderaan. Data yang
digunakan dalam kajian ini diperolehi daripada soalselidik terhadap 804 sampel isi
rumah di Malaysia, dan dianalisis dengan menggunakan model pilihan diskrit.
Daripada analisis kesan ciri-ciri isi rumah terhadap pilihan kenderaan, didapati a)
Perodua dan kenderaan asing menjadi pilihan kepada mereka yang berkeluarga
kecil manakala sebaliknya Proton menjadi pilihan kepada mereka yang berkeluarga
besar, b) Proton dan Perodua menjadi pilihan kepada golongan berpendapatan
rendah manakala kenderaan asing menjadi pilihan kepada golongan berpendapatan
tinggi, dan c) kenderaan Perodua menjadi pilihan kepada golongan yang lebih
berumur namun tiada bukti menunjukkan kenderaan Proton atau asing menjadi
pilihan kepada kelompok umur tertentu. Oleh itu, pengeluar kenderaan tempatan
harus menumpukan kepada pasaran golongan yang lebih berumur, berkeluarga
besar, dan berkemampuan. Daripada analisis kesan harga model kereta terhadap
pilihan kenderaan, didapati a) setiap model daripada pengeluar tertentu adalah
merupakan pengganti kepada model pengeluar yang lain, dan b) pengganti paling
hampir bagi Proton adalah Myvi 1300cc manakala Saga 1300cc adalah pengganti
paling hampir bagi Perodua. Sehubungan itu, pengeluar kenderaan tempatan perlu
membezakan lagi produk mereka bagi mengurangkan persaingan di antara mereka.
Semua keputusan kajian yang diperolehi memberi maklumat berguna kepada Proton
dan Perodua supaya mereka dapat mengelakkan bersaing sesama sendiri tetapi
dapat bersaing dengan jayanya dengan pengeluar kenderaan asing.

Kata Kunci: Model “multinomial logit”, Model “conditional logit”, Proton,
Perodua, Kenderaan asing.
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CHAPTER ONE

INTRODUCTION

The purpose of this chapter is to provide an overview of the study and its
organization. This chapter begins with a discussion of the background of the study,
problem statement, research questions, objectives of the study, scope of the study,

significance of the study and organization of the thesis.

1.1Background of the Study

The global automobile industry is an important sector of the economy in many
countries in the world. In 2005, the industry employed nine million people around
the world to manufacture more than 65 million automobiles. The automobile
industry’s employment constitutes over 5% of the world’s total industrialization
employment. In addition, the automobile industry is one of the main contributors to
government revenues around the world. It contributes more than 400 billion euros
to various economies of the world (International Organization of Motor Vehicle

Manufacturers, or OICA (2011)).

Historically, the world automobile industry began in the 1900s when the industry
was first developed in France. However, it was only in the United States that

automobiles have come of age, when Ford invented the assembly line that marked



The contents of
the thesis is for
internal user
only



REFERENCES

Abdullah, R., Lall, M. K., & Tatsuo, K. (2008). Supplier Development Framework
in the Malaysian Automotive Industry, Proton's Experience. International
Journal of Economics and Management, 2(1), 29-58.

Ahn, J., Jeong, G., & Kim, Y. (2008). A forecast of household ownership and use of
alternative fuel vehicles: A multiple discrete-continuous choice approach.
Energy Economics, 30, 2091-2104.

Aitchison, J., & Silvey, S. D. (1957). The Generalization of Probit Analysis to the
Case of Multiple Responses, Biometrika, 44, 131-140.

Algers, S., Bergstroem, P., Dahlberg, M., & Lindqvist Dillen, J. (1998). Mixed
Logit Estimation of the value of Travel Time, Working paper, Department of
Economics, Uppsala University, Uppsala, Sweden.

Amemiya, T. (1981). Qualitative response models: a survey. Journal of Economic
Literature, 19, 1483-1536.

Bateman, 1.J. & Munro, A. (2005). An experiment on risky choice amongst
households, Economic Journal, 115(502) March 2005: C176-C189.

Beggs, S., Cardell, N.S., & Hausman, J. A. (1979). Assessing the potential Demand
for Electric Cars, report prepared by Charles River Associates for the Electric
Power Research Institute under project no.1145-1.

Belch, G. E., Belch, M. A., & Ceresino, G. (1985). Parental and Teenage Child
Influences in Family Decision Making. Journal of Business Research 13, 163-176.

Belch, M. A., & Laura, A. W. (2002). Family decision at the turn of the century:
Has the changing structure of households impacted the family decision-making
process? Journal of Consumer Behavior, 2(2), 111-124.

Ben-Akiva, M. E. (1974). Structure of Passenger Travel Demand Models.
Transportation Research Record, No. 526.

Ben-Akiva, M. E., & Bierlaire, M. (1999). Discrete Choice Methods and Their
Applications to Short Term Travel Decisions. In Handbook of Transportation
Science, 5-34.

Ben-Akiva, M.E., & Lerman, S. R. (1974). Some Estimation Results of A
Simultaneous Model of Auto Ownership and Model Choice to Work.
Tranportation, 3, 357-376.

Ben-Akiva, M.E., & Michel, B. (1999). Discrete Choice Methods and Their
Applications to Short Term Travel Decisions. In Handbook of Transportation
Science, edited by Randolph W. Hall, Kluwer Academic Publishers, USA.

Ben-Akiva, M.E., & Lerman, S. (1985). Discrete Choice Analysis: Theory and
Application to Travel Demand. Cambridge, the MIT Press, USA.

Berry, S., Levinsohn, J., & Pakes, A. (1995). Automobile Prices in Market
Equilibrium. Econometrica, 63 (4), 841 — 890.

198



Berry, S., Levinsohn, J., & Pakes, A. (2004). Differentiated Product Demand
Systems from a Combination of Micro and Macro Data: The New Car Market.
Journal of Political Economy, 112 (1), 68-105.

Berkovec, J. (1985). Forecasting automobile demand using disaggregates choice
models. Transportation Research B, 19(4), 315-329.

Berkovec, J., & Rust, J. (1985). A Nested Logit Model of Automobile Holdings of
one vehicle households. Transportation Research B, 19 (4), 275-285.

Bhat, C.R. (1998). Accommodating flexible substitution patterns in
multidimensional choice modeling: formulation and application to travel mode
and departure time choice. Transportation Research B, 32, 425-440.

Bhat, C.R. (2003). Simulation estimation of mixed discrete choice models using
randomized and scrambled Halton sequences. Transportation Research B, 37
(9), 837-855.

Bhat, C.R., Sen, S., & Eluru, N. (2009). The Impact of Demographics, Built
Environment Attributes, Vehicle Characteristics, and Gasoline Prices on
Household Vehicle Holdings and Use. Transportation Research B, 43(1), 1-18.

Bhat, C.R., & Guo, J.Y. (2007) A comprehensive analysis of built environment
characteristics on household residential choice and auto ownership levels,
Transportation Research B, 41(5), 506-526.

Bhat, C. R., & Pulugurta, V. (1998). A comparison of two alternative behavioral
choice mechanisms for household auto ownership decisions. Transportation
Research B, 32(1), 61-75.

Bhat, C. R., & Sen, S. (2006). Household vehicle type holdings and usage: an
application of the multiple discrete-continuous extreme value (MDCEV)
models. Transportation Research B, 40 (1), 35-53.

Booz., Allen., & Hamilton, Inc. (1983). Forecasting Household Demand for Light
Duty Motor Vehicles. Report prepared for Oak Ridge National Laboratories
under Contact, No. 40X-40485C.

Boyd, J.H., & Mellman, R, E. (1980a). Impact of Automobile Fuel Economy
Standards on Competition in the Automotive Industry. U.S. Department of
transportation, report no. DOT-HS-805-528.

Boyd, J.H., & Mellman, R.E. (1980b). The Effect of Fuel Economy Standards in the
U.S. Auto Market: A Hedonic Demand Analysis. Transportation Research A,
14 (5-6), 367-378.

Brownstone, D., Bunch, D. S., Golob, T.F., & Ren, W. (1996). A Transactions
Choice Model for Forecasting Demand for Alternative-Fuel Vehicles. Working
Paper UCIITS-WP-96-4, University of California at Irvine, Institute of
Transportation Studies.

Brownstone, D., Bunch, D., & Train, K. (2000). Joint Mixed Logit Models of
Stated and Revealed Preferences for Alternative-Fuel Vehicles, Transportation
Research B, 34 (5), 315-338.

Brownstone, D., & Train, K. (1999). Forecasting new product penetration with
flexible substitution patterns, Journal of Econometrics, 89 (1-2), 109-1209.

Bumiputra-Commerce Bank Bhd. (2003). Special Industry Issue: Automobile
Industry, Economic Research Services, 2.

199



Bunch, D. S. (2000). Automobile demand and type choice. In D. A. Hensher and K.
J. Button (Eds.) Handbook of Transport Modelling, 463-479, Pergamon,
Oxford.

Bunch., Bradley., Golob., Kitamura., & Occhizzo. (1993). Demand for clean-fuel
vehicles in California: A discrete choice stated preference survey.
Transportation researches A, 27 (3), 237-253.

Button, K,J., Pearman, A. D., & Fowkes, A. S. (1982). Car Ownership Modeling
and Forecasting. Gower Publishing Company Limited, England.

Cambridge Systematic, Inc (1980). Assessment of National Use, Choice and Future
Preference toward the Automobile and other Models of Transportation, 1, 2, 3,
Prepared for the National Science Foundation.

Calfee, J. (1980). The Econometric Estimation of Potential Demand for Electric
Automobiles. Unpublished paper. Department of Economics. University of
California, Berkeley.

Cao, X., & Mokhtarian, L. (2004). The Future Demand for Alternative Fuel
Passenger Vehicles: A Diffusion of Innovation Approach: UC Davis - Caltrans
Air Quality Project.

Cardell, N.S., & Dunbar, F.C. (1980). Measuring the Societal Impact of Automobile
Downsizing. Transportation Research A, 14 (5-6), 423-434.

Cardell, N.S., Dobson, R., & Dunbar F.C. (1978). Consumer research implications
of random coefficient models. Advances in Consumer Research, 5, 448-455.

Carlson, D., Wormser, L., & Ulberg, C. (1995). At Road’s End; Transportation and
Land Use Choices for Communities. Island Press, Washington D.C., P. 15.

Chao, L., & Shen, Q. (2011). An Empirical Analysis of the Influence of Urban
Form on Household Travel and Energy Consumption. Computers,
Environment and Urban Systems, 35 (5), 347-357.

Chamberlain, C. (1974). A Preliminary Model of Auto Choice by Class of Car:
Aggregate state Data. Discussion Paper, Transportation Systems Center, U.S.
Department of Transportation, Cambridge, MA.

Charles River Associates (1980). The Demand for Electric Automobiles, Report
prepared for the Electric Power Research Institute under research project
no.1145-1.

Chase Econometrics Associates (1974). The Effect of Tax and Regulatory
Alternatives on Car Sales and Gasoline Consumption. NTIS Report No. PG-
234622,

Chintagunta, P., Erdem, T., Rossi, P. E., & Wedel, M. (2006). Structural Modeling
in Marketing: Review and Assessment. Marketing Science, 25, 604—616.

Chow, G. (1957). Demand for Automobiles in the United States, North-Holland,
Amsterdam.

Choo, S., & Mokhtarian, P.L. (2004). What type of vehicle do people drive? The
role of attitude and lifestyle in influencing vehicle type choice. Transportation
Research A, 38 (3), 201-222.

Chu, Y. L. (2002). Automobile ownership analysis using ordered probit models.
Transportation Research Record, 60-67.

200



Clay, M.J., & Mokhtarian, P. L. (2002). The Adoption and Consideration of
Commute-Oriented Travel Alternatives. Research Report, Institute of
Transportation Studies, University of California, Davis, September.

Cosenza, M. R., & Davis, D. L., (1980). The effect of the wife’s working status on
familial dominance structure. Academy of Marketing Science Journal, 8, 73-82.

Curry, R.W. (2000). Attitudes toward Travel: The Relationships among Perceived
Mobility, Travel Liking, and Relative Desired Mobility. Master’s Thesis,
University of California, Davis, Department of Civil and Environmental
Engineering.

Dargay, J. M. (2001). The effect of income on car ownership: evidence of
asymmetry. Transportation Research A, 35, 807-821.

Dargay, J., & Gately, D. (1999). Incomes effect on car and vehicle ownership,
worldwide: 1960-2015. Transportation Research A, 33, 101-138.

Dargay, J.M., & Vythoulkas, P. C. (1999). Estimation of a Dynamic Car Model: A
Pseudo-Panel Approach, Journal of Transport Economics and Policy, 33, Part
3, 287-302.

Daganzo, C. (1979). Multinomial Probit: The Theory and Its Application to
Demand Forecasting. New York: Academic Press.

Department of Statistics, Malaysia (2001). Preliminary Count Report for Urban and
Rural Areas.

Difiglio, C., & Kulash, D. (1976). Marketing and Mobility, report of a panel of the
later agency Task Force on Motor Vehicle Goals beyond 1980, available
through the office of the Secretary of Transportation, Publishing Section,
TAD4431, Washington, Dc.

Dubin, J, A. (1988). Qualitative Choice Analysis: Theory, Econometrics, and an
Application to Automobile Demand. Transportation Research A. 22 (3), 233-
235.

Dubin, J.,, & McFadden, D. (1984). An Econometric Analysis of Residential
Electric Appliance Holdings and Consumption, Econometrica, 52(2), 345-362.

Engwicht, D. (1993). Reclaiming our Cities and Towns: better living less traffic.
New Society Publishers, Philadelphia.

Evans, M. (1969). Macroeconomic Forecasting. New York: Harper and Row.

Ewing, G.O., & Sarigollu, E. (1998). Car fuel — type choice under travel demand
management and economic incentives. Transportation Research D, 3 (6), 429-
444,

Fang, H.A. (2008). A Discrete-Continuous Model of Households” Vehicle Choice
and Usage, with an Application to the Effects of Residential Density.
Transportation Research Part B, 42 (9), 736-758.

Feng, Y., Fullerton, D., & Gan, L. (2004). Vehicle choices, miles driven, and
pollution policies. Working paper, Department of Economics, The University
of Texas at Austin.

Fiebig, D. G., Keane, M., Louviere, J. J., &Wasi, N. (2010). The generalized
multinomial logit: accounting for scale and coefficient heterogeneity.
Marketing Science, 29(3), 393-421.

201



Gensch, D.H., & Svestka, J, A. (1979). An Exact Hierarchial Algorithm for
Determining Aggregate Statistics from Individual Choice Data. Management
science, 25 (10), 939-952.

Ghareib, A. H. (1996). Evaluation of logit and probit models in mode-choice
situation, Journal of Transportation Engineering, 122 (4), 282-90.

Goldberg, P.K. (1998). The Effects of the Corporate Average Fuel Efficiency
Standards in the US, Journal of Industrial Economics, 46 (1), 1-33.

Golob, T.F. (1996). A model of household demand for activity participation and
mobility. In T. Garling, T. Laitilla and K. Westin, eds., Theoretical
Foundations of Travel Choice Modeling, 365- 398. Oxford: Pergamon.

Golob, T.F. (2003). Structural equation modeling for travel behavior
research. Transportation Research B - Methodological, 37, 1-25.

Golob, T.F., Bunch, D.S., & Brownstone, D. (1997). A Vehicle Use Forecasting
Model Based on Revealed and Stated Vehicle Type Choice and Utilization
Data. Journal of Transport Economics and Policy, 31 (1), 69-92.

Golob, T.F., & Burns, L. D. (1978). Effects of transportation service on automobile
ownership in an urban area. Transportation Research Record. Issue Number,
673, 137-145.

Golob, T.F., & Wissen, L.V. (1989). A joint household travel distance generation
and car ownership model, Transportation Research B, 23 (6), 471-491.

Golob, T.F., Kim, S., & Ren, W. (1996). How households use different types of
vehicles: A structural driver allocation and usage model. Transportation
Research A, 30 (2), 103-118.

Greene, W. H. (1998). Limdep, Version 7.0, User’s Manual, Revised Edition. New
York: Econometric Software.

Greene, W. H. (2003). LIMDEP- Nlogit Version 3.0 Reference guide, Econometric
Software, Inc.

Greene, W.H. (2007) Nlogit 4, Econometric Software, New York and Sydney.

Greene, W. (2008). Econometric Analysis. 7th Edition, Prentice Hall.

Greene, W. H., & Hensher, D. (2009). Ordered choice, heterogeneity, and attribute
processing, Journal of Transport Economics and Policy, 44 (3).

Greene, W. H., & Hensher, D. A. (2010). Does scale heterogeneity across
individuals matter? an empirical assessment of alternative logit models.
Transportation, 37(3), 413- 428.

Hair, J., Black, B., Babin, B., Anderson, R., & Tatham, R. (2006). Multivariate
Data Analysis (6" edition). Upper Saddle River, NJ: Prentice-Hall

Hanly, M., & Dargay, J.M. (2000). Car ownership in Great Britain: Panel data
analysis. Transportation Research Record. 1718, 83-89.

Hanemann, M. W. (1984). Discrete/Continuous Models of Consumer Demand,
Econometrica, 52 (3), 54-62.

Hashim, N, E. (2008). Purchase intention of distance learning student towards
Proton Brand's car: product cutes, attitude and ethnocentrism. Doctor's thesis,
USM.

Harris, M., & Zhao, X. (2007). Modeling Tobacco Consumption with a Zero
Inflated Ordered Probit Model. Journal of Econometrics, 141, 1073-1099.

202


http://www.stern.nyu.edu/~wgreene/Text/econometricanalysis.htm

Hausman, J., & McFadden, D. (1984). Specification tests for the multinomial logit
model, Econometrica, 52, 1219-1240.

Hausman, J., & Wise, D. A. (1978). A Conditional Probit Model for Qualitative
Choice: Discrete Decisions Recognizing Interdependence and Heterogeneous
Preferences. Econometrica, 48 (2), 403-426.

Haubl, G. (1996). A cross-national investigation of the effects of country of origin
and brand name on the evaluation of a new car. International Marketing
Review, 13(5), 76-97.

Heckman, J., & Navarro, S. (2004). Using Matching, Instrumental Variables, and
Control Functions to Estimate Economic Choice Models. Review of Economics
and Statistics, 86 (1), 30-57.

Heckman, J., & Navarro, S. (2005). A General Ordered Choice and Duration
Model for Counterfactuals Motivated by Economic Analysis. Department of
Economics, University of Chicago, Manuscript.

Hensher, D.A. (1985). An Econometric Model of Vehicle Use in the Household
Sector. Transportation Research B, 19 (4), 303-314.

Hensher, D.A., & Le Plastrier, V. (1985). Towards a Dynamic Discrete-Choice
Model of Household Automobile Fleet Size and Composition. Transportation
Research B, 19 (6), 481-495.

Hensher, D.A., Smith, N., Milthorpe, F., & Barnard, P. (1992). Dimensions of
Automobile Demand: A longitudinal Study of Household Automobile
Ownership and Use, Studies in Regional and Urban Economics, 22, North-
Holland, Amsterdam.

Hensher, D. A., & Greene W. G. (2001). Choosing between conventional, electric
and LPG/CNG vehicles in single-vehicle households, In: Hensher, D.A. (ed)
The Leading Edge of Travel Behavior Research, Pergamon Press, Oxford, 725-
750.

Hensher, D. A., & Greene, W. H. (2003). The Mixed logit models: The state of
practice, Transportation, 30 (2), 133-176.

Hensher, D. A., & Wrigley, N. (1986). Statistical Modeling of Discrete Choices in
Discrete Time with Panel Data, in Behavioral Research for Transport Policy,
97-116.

Hess, A. (1977). A comparison of Automobile Demand Equations. Economtrica,
45(3), 683-701.

Hiess. F. (2002). Structural choice analysis with nested logit models, The Stata
Journal, 2, Number 3, 227-252.

Hocherman, 1., Prashker, J., & Ben_Akiva, V. (1983). Estimation and Use of
Dynamic Transaction Models of Automobile Ownership. Transportation
Research Record, 944, 134-141.

Hogarty, T. (1975). Price-quality relations for automobiles: a new approach.
Applied Economics, 7, 41-51.

Houthakker, H., & Taylor, L. (1970). Consumer Demand in the United States,
1929-1970: analyses and projection. Cambridge: Harvard University Press.
Hocherman, I., Prashker, J.N., & Ben-Akiva, M. (1983). Estimation and use of
dynamic transaction models of automobile ownership. Transportation

Research Record, 944, 134-141.

203



Hughes, J., Knittel, C., & Sperling, D. (2007). Evidence of a Shift in the Short-Run
Price Elasticity of Gasoline Demand. The Energy Journal, 29 (1).

Hymans, S. (1970a). Consumption: New Data and Old Puzzles. Brookings Papers
on Economic Activity, 1(1), 117-126, Washington.

Hymans, S. (1970b). Consumer Durable Spending: Explanation and Prediction.
Brookings Papers on Economic Activity, 1(2), 173-206 Washington.

International Organization of Motor Vehicle Manufacturers, OICA (2011). Viewed

10 September 2011.
http://oica.net/category/production-statistics/

Ishak, N. K., Mutum. A.D., & Fan, C. K. (2006). An Exploratory study of CRM
Implementation in the Malaysia Automobile Industry. Journal for
International Business and Entrepreneurship Development. 3 (1/2), 41 - 56.

Jeff, K., Laube, F., Newman, P., & Barter, P. (1997). Indicators of Transport
Efficiency in 37 Global Cities. A report to The World Bank, 44.

Johnson, T. (1975). The Structure of Market for New and Used Automobiles.
Doctoral thesis, Department of Economics, University of Washington.

Johnson, T. (1978). A Cross- section Analysis of the Demand for New and Used
Automobiles in the United States. Economic Inquiry, 16 (4), 531-548.

Jong, G. C. (1996). A disaggregate model system of vehicle holding duration, type
choice and use. Transportation Research B, 30 (4), 263-276.

Jong, G.C., & Kitamura, R. (1992). A review of household dynamic vehicle
ownership models: holdings models versus transactions models, Paper
presented at the PTRC 20th Summer Annual Meeting, Seminar E, London, UK.

Jong, G.C., Vellay, C., & Fox, J. (2001). Vehicle scrappage: literature and a new
stated preference survey, Paper presented at the European Transport
Conference, PTRC, Cambridge, UK.

Jomo K.S. (2003). M Way, Mahathir’s Economic Legacy, Kuala Lumpur: Forum.

de Jong, G. C. (1990). An indirect utility model of car ownership and private car
use. European Economic Review, 34, 971-985.

de Jong, G. C., Fox, J., Daly, A., Pieters, M., & Smit, R. (2004). A comparison of
car ownership models. Transport Reviews, 24 (4), 379-408.

Juster, F., & Wachtel, P. (1972). Anticipatory and Objective Models of Durable
Goods Demand. American Economic Review, 62 (4), 564-579.

Kain, J., & Fauth, G.R. (1977a). Forecasting Auto Ownership and Mode Choice for
U.S. Metropolitan Areas. Department of City and Regional Planning, Harvard
University Cambridge, MA.

Kain, J., & Fauth, G.R. (1977b). The effect of urban structure on automobile
ownership and journey to work mode choices. Transportation Research
Record. 658, 9-15.

Kamba, A.N., Rahmat, R.A., & Ismail, A. (2007). Why Do People Use Their Cars:
A Case Study in Malaysia? Journal of Social Sciences, 3 (3), 117-122.

Kasteridis, P., Munkin, M., & S. Yen, S. (2008). Demand for Cigarettes: A Mixed
Binary-Ordered Probit Approach. Applied Economics, 42 (4), 413-426.

Kim, H. S., & Kim, E. (2004). Effects of public transit on automobile ownership
and use in households of the USA. The applied regional science, 16 (3), 245-
262.

204


http://oica.net/category/production-statistics/
http://www.inderscience.com/browse/index.php?journalID=182&year=2006&vol=3&issue=1/2
http://www.inderscience.com/browse/index.php?journalID=182&year=2006&vol=3&issue=1/2
http://www.inderscience.com/browse/index.php?journalID=182&year=2006&vol=3&issue=1/2

Kitamura, R., & Bunch, D.S. (1992). Heterogeneity and state dependence in
household car ownership: a panel analysis using ordered-response probit
models with error components in: M. Koshi (Ed.). Transportation and Traffic
Theory, 477-496.

Kitamura, R., Golob. T., Yamamoto, T., & Wu, G. (2000). Accessibility and auto
use in a motorized metropolis. Paper presented at the 79th Transportation
Research Board Annual Meeting, Washington, DC.

Koppelman, F., Bhat, C.R., Sethi, V., & Williams, B. (2003). A Self-Instructing
Manual on Discrete Choice Modeling. Prepared for Federal Highway
Administration.

Kitamura, R., Golob, T.F., Yamamoto, T., &Wu, G. (2000). Accessibility and auto
use in a motorized metropolis, Paper presented at the 79th Transportation
Research Board Annual Meeting, Washington, DC.

Kline, R. B. (2010). Principle and practice of structural equation modelling.
Second Edition, New York: The Guilford Press.

Kweon, Y.J., & Kockelman, K. (2004). Nonparametric regression estimation of
household VMT, Annual Meeting of the Transportation Research Record.
Lave, C., & Bradley, J. (1980). Market Share of Imported Cars: A Model of
Geographic and Demographic Determinants. Transportation Research A, 14

(5-6), 379-388.

Lave, C., & Train. K. (1979). A Disaggregate Model of Auto-Type Choice.
Transportation Research A, 13(1), 1-9.

Lee, C. K., & Beatty, S. E., (2002). Family structure and influence in family
decision making. Journal of Consumer Marketing, 19 (1), 24-41.

Lerman, S., & Ben-Akiva, M. (1976). A Behavioral Analysis of Automobile
Ownership and Modes of Travel. Report No. DOT-05-3005603, prepared by
Cambridge Systematics, Inc., for the U.S. Department of Transportation,
Office the Secretary, and the Federal Highway Administration.

Lerman, S., & Ben-Akiva, M. (1976). Disaggregate behavioral model of automobile
ownership. Transportation Research Record. 569, 34-51.

Litman, T. (2002). The costs of automobile dependency and the benefits of balanced
transportation. Victoria Transport Policy Institute, Canada.

Litman, T. (2005). Evaluating transportation equity: methods for incorporating
distributional impacts into transport planning. Victoria Transport Policy
Institute, Canada.

Long, B.T. (2004). How Have College Decisions Changed Overtime? An
Application of the Conditional Logistic Choice Model. Journal of
Econometrics, 121(1-2), 271-296.

Long, J.S. (1997). Regression models for categorical and limited dependent
variables. Thousand Oaks, CA: Sage.

Long, J. S., & Freese. J. (2003). Regression Models for Categorical Dependent
Variables Using Stata. Rev. ed. College Station, TX: Stata Pres.

Long, J. S. (1997). Regression Models for Categorical and Limited Dependent
Variables Thousand Oaks, CA: SAGE Publications.

Machin, S., & Vignoles, A. (2005). What'’s the good of Education? The Economics
of Education in the UK, Princeton University Press.

205



Malaysian Automotive Association (2009). Viewed 25 December 20009.
http://www.maa.org.my/info_summary.htm/.

Malaysian car sales figure (2004). Viewed 10 November 20009.
http:/ www.autoworld.com.my/aw/resources/stats/2002 sales. asp. /.

Malaysian Industrial Development Authority (2009). Business Opportunities:
Malaysia's Automobile Industry. Viewed 25 December 20009.
http://www.mida.gov.my/

Matas, A., & Raymond, J. L. (2008). Changes in the structure of car ownership in
Spain. Transportation Research A, 42, 187-202.

Mahidin, M.U., & Kanageswary, R. (2004). The Development of the Automobile
Industry and the Road Ahead. Journal of the Department of Statistics,
Malaysia, 2, 1-32.

Mannering, F. L. (1983). An Econometric Analysis of Vehicle Use in Multivehicle
Households. Transportation Research A, 17 (3), 183-189.

Mannering, F., & Mahmassani, H. S. (1985). Consumer Valuation of Foreign and
Domestic Vehicle Attributes: Econometric Analysis and Implications for Auto
Demand. Transportation Research A, 19 (3), 243-251.

Mannering, F., & Train, K. (1985). Recent directions in automobile demand
modeling. Transportation Research B, 19 (4), 265-274.

Mannering, F., & Winston, C. (1985). A dynamic empirical analysis of household
vehicle ownership and utilization. Rand Journal of Economics, 16 (2), 215—
236.

Mannering, F., & Winston, C. (1991). Brand Loyalty and the Decline of American
Automobile Firms. Brookings Papers on Economic Activity: Microeconomics,
67-114.

Mannering, F., Winston, C., & Starkey, W. (2002). An exploratory analysis of
automobile leasing in the United States. Journal of Urban Economics, 52
(1), 154-176.

Mannering, F., & Winston, C. (1983). Dynamic Economtrics Models of Household
Vehicle Ownership and Utilization. Doctor's thesis, department of civil
engineering, Massachusetts institute of technology.

Mannering, F., Winston, C., & Starkey, W. (2002). An exploratory analysis of
automobile leasing by US households, Journal of Urban Economics, 52 (1),
154-176.

Manski, C.F., & Sherman, L. (1980). An empirical analysis of household choice
among motor vehicles. Transportation Research A, 14 (6), 349-366.

Martin, E, W. (2009). New Automobile Choice, Fuel Economy and Automobile
Incentives: An Analysis of Hybrid Tax Credits and the Gasoline Tax,
Dissertation, University of California, Berkeley.

McCarthy, P. S. (1996). Market Price and Income Elasticities of New Vehicle
Demands, Review of Economics and Statistics, 78(3), 543-547.

McFadden, D. (1973). Conditional logit analysis of qualitative choice behavior. In
Frontiers of Econometrics, ed. P. Zarembka, 105-142. New York: Academic
Press.

206


http://www.maa.org.my/info_summary.htm/
http://www.autoworld.com.my/aw/resources/stats/2002%20sales.%20asp.%20/
http://www.mida.gov.my/
http://www.ingentaconnect.com/content/ap/ue;jsessionid=4c87p05mcf38u.alice

McFadden, D. L. (1978). Modeling the choice of residential location. In A.
Karlgvist, L. Lundqvist, F. Snickars, and J. W. Weibull (Eds.), Spatial
Interaction Theory and Planning Models, 75- 96. North- Holland, Amsterdam.

McFadden, D. (1987). Regression based specification tests for the multinomial logit
model. Journal of Econometrics, 34, 63-82.

McFadden, D., & Train, K. (2000). Mixed MNL Models of Discrete Response,
Journal of Applied Econometrics, 15, 447-470.

McElvey, R., & Zavoina, W. (1971). An IBM Fortran IV Program to Perform N-
Chotomus Multivariate Probit Analuysis. Behavioral Science, 16 (2), 186-187.

McElvey, R., & W. Zavoina, Z. (1975). A Statistical Model for the Analysis of
Ordered Level Dependent Variables. Journal of Mathematical Sociology, 4, 103-
120.

Michael. S., & Edmonds, D. (2004). Thailand’s Automotive Industry-Challenges
and Opportunities, World Law Group eNews, Issue no.29.

Mohammadian, A., & Miller, E. J. (2003). Dynamic Modeling of Household
Automobile Transactions. Transportation Research Record, No. 1831, 98-105.

Mohammadian, A., & Miller, E.J. (2002). Estimating the expected price of vehicles
in a Transportation microsimulation modeling system. Journal of
Transportation, 537-541.

Mohammadian, A., & Miller, E.J. (2003). An empirical investigation of household
vehicle type choice decisions. Transportation Research record, No. 1854, 99-
106.

Mohammadian, A., & Rashidi, T, H. (2007). Modeling Household vehicle
Transaction Behavior: A competing Risk Duration Approach, Transportation
Research Board Annual Meeting, Paper, No. 07-2014.

Mokhtarian, P.L., & Salomon, I. (2001). How derived is the demand for travel?
Some conceptual and measurement considerations. Transportation Research A,
35 (8), 695-719.

Mogridge, M. (1978). The Effect of the Oil Crisis on the Growth in the Ownership
and Use of Cars. Transportation Research, 7 (1), 45-68.

Mohammadian, A., & Miller, E.J. (2003a). Dynamic Modeling of Household
Automobile Transactions, in the Journal of the Transportation Research
Record, No. 1831, 98-105.

Murtaugh, M., & Gladwin, H. (1980). A Hierarchical Decision- process Model for
Forecasting Automobile Type- choice. Transportation Research A, 14, (5-6),
337-348.

Mustafa, M. M., & Abdul Razak, N. A. (2009). The impact of price change on
consumer choice of automobile. International Journal of Management Studies,
16.

National automotive policy (2007). Ministry of international trade and industry
models of household’s choices. Review of Economics and Statistics, 80, 647-
657.

Page, M., Whelan, G., & Daly, A. (2000). Modelling the Factors which Influence
New Car Purchasing. European Transport Conference.

Pagliara, F., & Preston, J. (2003). The impact of transport on residential location,
Final Report TN6, Transport Studies Unit, University of Oxford.

207



Park, H. M. (2009). Regression Models for Ordinal and Nominal Dependent
Variables Using SAS, Stata, LIMDEP, and SPSS. Working Paper. The
University Information Technology Services (UITS) Center for Statistical and
Mathematical Computing, Indiana University.

Proton and Malaysian economy (2006). Viewed 25 December 2009.
http://www.proton.com/about_proton/facts_figures/proton_n_malaysia.php.
Pickrell, D., & Schimek, P. (1998). Trends in Personal Motor Vehicle Ownership
and Use: Evidence from the Nationwide Personal Transportation Survey. U.S.

DOT Volpe Center.

Pickrell, D., & Schimek, P. (1999). Growth in Motor Vehicle Ownership and Use:
Evidence from the Nationwide Personal Transportation Survey, Journal of
Transportation and Statistics, 2 (1), 1-18.

Potoglou, D., & Kanaroglou, P. S. (2008). Modelling car ownership in urban areas:
a case study of Hamilton, Canada. Journal of Transport Geography, 16, 42-54.

Prevedouros, P. D., & Schofer, J. L. (1992). Factors affecting automobile ownership
and use. Transportation Research Record, 1364, 152—-160.

Purvis, C. L. (1994). Using 1990 census use microdata sample to estimate
demographic and automobile ownership models. Transportation Research
Record, 1443, 21-29.

Qian, L. (2008). Discrete Choice-based Market Share Forecasting and its
Application in the Chinese Automobile Market. Working paper for department
Science. Lancaster University Management School.

Recker, W., & Golob, T. (1978). A Non-compensatory Model of Transportation
Behavior Based on Sequential Consideration of Attributes. Transportation
Research, 13, 269-280.

Redmond, L. (2000). Identifying and Analyzing Travel-related Attitudinal,
Personality, and Lifestyle Clusters in the San Francisco Bay Area. Master’s
Thesis, Transportation Technology and Policy Graduate Group, Institute of
Transportation Studies, University of California.

Revelt, D., & Train, K. (1998). Incentives for Appliance Efficiency in a
Competitive Energy Environment: Random Parameter Logit Models of
Households’ Choices, in Review of Economics and Statistics, 80 (4), 647-57.

Rosli, M. (2006). The Automobile Industry and Performance of Malaysia Auto
Production. Journal of Economic Cooperation, 27 (1), 89-114.

Rosli, M., & Kari, F. (2008). Malaysia’s National Automotive Policy and the
Performance of Proton’s Foreign and Local Vendors. Asia Pacific Business
Review, 14 (1), 103-118.

Ryan, J. M., & Han, G. (1999). Vehicle-ownership model using family structure
and accesibility application to Honolulu. Transportation Research Record,
1676, 1-10.

Schaninger, C. M., & Allen, C. T. (1981). Wife’s Occupational Status as a
Consumer Behavior Construct. Journal of Consumer Research, 8, 189-97.

Scott, D. M., & Axhausen K. W. (2006). Household mobility tool ownership:
Modeling interactions between cars and season tickets, Transportation, 33 (4),
311-328.

208


http://www.proton.com/about_proton/facts_figures/proton_n_malaysia.php

Schrank, D., & Lomax, T. (2005). The 2005 urban mobility report, Texas
Transportation Institute, Texas A & M University system.

Sen, S. (2006). A joint Multiple Discrete Continuous Extreme Value (MNL) Model
and Multinomial Logit model (MNL) for Examining Vehicle Type/ Vintage,
Make/Model and Usage Decisions of the household. Doctor's Thesis,
University of Texas at Austin, faculty of the Graduate school.

Sekaran, U. (1992). Research Methods for Business; A Skill Building approach,
2" Ed., Singapore: John Wiley & Sons, Inc.

Small, K. A., & Hsiao, C. (1985). Multinomial logit specification tests.
International Economic Review, 26 (3), 619-627.

Snell, E. (1964). A Scaling Procedure for Ordered Categorical Data. Biometrics, 20
(3), 592-607.

Sullivan, M.W. (1998). How brand names affect the demand for twin automobiles.
Journal of Marketing Research, 35 (2), 154-165.

Tardiff, T. J. (1980). Vehicle choice models: Review of previous studies and
directions for further research. Transportation Research A, 14 (5/6), 327-335.

The World Bank (2011). Viewed on 10 September 2011.

http://data.worldbank.org/indicator/IS.VEH.NVEH.P3

Train, K. (1980). A Structured Logit Model of Auto Ownership and Mode Choice.
Review of Economics Studies, Vol.XLVII, 357-370.

Train, K. (2009). Discrete Choice Methods with Simulation. Cambridge University
Press, Cambridge, United Kingdom. US Environmental Protection Agency
(EPA), US Department of Energy (DOE), Fuel Economy guide.

Train, K., & Winston, C. (2007). Vehicle choice behavior and the declining market
of U.S. automakers. International Economic Review, 48 (4), 1469-1496.

Train, K. (1986). Qualitative Choice Analysis: Theory, Econometrics, and an
Application to Automobile Demand. Cambridge, MA: MIT Press.

Train, K. (1998). Unobserved taste variation in recreation demand models. Land
Economics, 74(2), 230-239.

Train, K. (2003). Discrete Choice Methods with Simulation, Cambridge University
Press.

Train, K., & Lohrer, M. (1982). Vehicle Ownership and Usage: An Integrated
System of Disaggregate Demand Models, Cambridge Systematics, Inc.,
Berkeley, California.

Turrentine, T.S., & Kurani, K.S. (2007). Car buyers and fuel economy. Energy
Policy, 35(2), 1213-1223.

Vekeman, F., Bolduc, D., & Bernard, J. T. (2004). Households’ Vehicles Choice
and Use: What a More Disaggregated Approach Reveals? Working paper, 9
(2).

Untermann, R., & Moudon, A.V. (1989). Street design; reassessing the safety,
sociability, and economics of streets. University of Washington, Department of
Urban Planning.

Wad, P. (2008).The Development of Automotive Parts Suppliers in Korea and
Malaysia: A Global Value Chain Perspective. Asia Pacific Business Review,
14, 47- 64.

209


http://data.worldbank.org/indicator/IS.VEH.NVEH.P3
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1071240##

Wad, P. (2009). The automobile industry in Southeast Asia: Malaysia and Thailand,
The Journal of the Asia Pacific Economy, 14 ( 2), 172-193.

Wad, P. & Govindaraju, C. (2011). Automotive industry in Malaysia: an assessment
of its development, International Journal of Automotive Technology and
Management, 11 (2).

West, S. (2004). Distributional Effects of Alternative Vehicle Pollution Control

Policies. Journal of Public Economics, 88, 735-575.

Whelan, G. (2007). Modelling car ownership in Great Britain. Transportation
Research A, 41, 205-219.

Wharton Econometric Forecasting Associates. Inc, (1977). An Analysis of the
Automobile Market: Modeling the Long Run Determinants of the Demand for
Automobiles, 1 and 2, U.S. Department of Transportation.

Wildhorn, S., Burright, B., Enns, J., & Kirkwood. T. (1974). How to save Gasoline
public policy Alternatives for the Automobile. Prepared for the National
Science Foundation by the RAND corporation, Cambridge.

Winston, C., & Mannering, F. (1984). Consumer Demand for Automobile Safety.
American Economic Review, 74(2), 316-319.

Winkelmann, R. (2005). Subjective Well-Being and the Family: Results from an
Ordered Probit Model with Multiple Random Effects. Discussion paper 1016,
IZA/ Bonn and University of Zurich.

Wyckoff, F.C. (1973). A User cost Approach to New Automobile Purchases.
Review of Economic Studies. 40(3), 377-390.

Yamamoto, T., Kitamura, R., & Kimura, S. (1999). A Competing Risk Duration
Model of Household Vehicle Transactions, Transportation Research Record,
No. 1676, 116-123.

Yamamoto, T., & Kitamura, R. (2000). An analysis of household vehicle holding
durations considering intended holding durations, Transportation Research A,
34, 339-351.

Zigante, V. (2007). Ever Rising Expectations—The Determinants of Subjective
Welfare in Croatia, School of Economics and Management, Lund University,
Masters Thesis.

(www.essays.se/about/Ordered+Probit+Model/).

210


http://www.essays.se/about/Ordered+Probit+Model/



