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Abstract 

  In light of the struggles of the American automakers, I have attempted to find the reasons 

behind their decline in the US automotive industry. To do so, I revisited the research done by Train and 

Winston (2005). They had identified that the failures of American manufacturers were caused by their 

vehicles’ inferior fundamental characteristics such as MSRP, fuel consumption and wheelbase. In this 

thesis, I will build on Train and Winston’s results by performing sensitivity analyses to determine how the 

attributes, and consumers’ tastes and perceptions of American vehicles would have to change for 

consumers to choose them over their competitors. After each analysis, various strategies will be 

proposed along with their advantages and disadvantages.  
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1. Introduction 

 

The decline of the American automakers, specifically General Motors Corporation (GM), Ford 

Motor Company (Ford) and Chrysler Motors LLC (Chrysler), or the “Big Three”, has long been a topic of 

discussion among scholars, industry experts, and anyone interested in the American automotive 

industry since the rise of the Japanese automakers, who continue to gain market share in the American 

automotive industry.  

Since the “US automotive industry crisis” began in 2008 with I believe the cost of gasoline 

soaring above $4/gallon, and subsequently fueled by the financial and economic crisis, the Big Three’s 

situation has fallen into an even further downward spiral. As a result of suffering from heavy losses and 

being pushed to the verge of bankruptcy, American automakers have approached and received loans 

from the federal government. During the crisis, the reputations of the Big Three have been further 

battered by continuous disputes with the UAW, rounds of layoffs, the shutting of plants and dismal sales 

reports. In 2009, the situation further exacerbated when the Big Three announced their restructuring 

plans that would involve trimming even more employees and plants to significantly scale down their 

operations in the US. GM further announced that it would close, shrink or sell a majority of its brands 

including Saab, Vauxhall, Opel, Pontiac, Saturn and Hummer, thus leaving itself with only Chevrolet, 

Cadillac, GMC and Buick1. On April 30, 2009, Chrysler was forced to declare bankruptcy2 and form an 

alliance with Fiat, and GM followed closely behind with its own bankruptcy on June 1, 20093. Both 

                                                           
1
 "GM Plans to Eliminate Saab, Saturn, Hummer and Shrink Pontiac - U.S. News Rankings and Reviews." Best Car, Truck and SUV 

ratings, pictures, and reviews from U.S. News - U.S. News Rankings and Reviews. 18 Feb. 2009. 15 May 2009 

<http://usnews.rankingsandreviews.com/cars-trucks/daily-news/090218-GM-Plans-to-Eliminate-Saab-Saturn-Hummer-and-

Shrink-Pontiac/>. 
2
 Rutenberg, Jim, and Bill Vlasic. "Chrysler Files to Seek Bankruptcy Protection." New York Times 1 May 2009. 1 May 2009 

<http://www.nytimes.com/2009/05/01/business/01auto.html>. 
3
 Hughes, John, Caroline Salas, and Jeff Green. "GM Bankruptcy to Bring Taxpayer Ownership, Less Debt (Update1) -." 

Bloomberg.com. 31 May 2009. 31 May 2009 

<http://www.bloomberg.com/apps/news?pid=20601103&sid=ahXd19xtoPx0&refer=us>. 
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Chrysler and GM have also decided to decrease their dealership numbers, with Chrysler by 25%4 and GM 

by as much as 40%.5  

The Big Three have constantly claimed that their heavy financial losses are the result of the 

economic and financial crisis, which has caused consumers to decrease consumption and has thus 

affected the automotive industry as a whole. Although it is certainly true that auto sales have had their 

worst year since 19926, anyone familiar with the industry would understand that the Big Three’s 

troubles began long before the current crisis. Overall, the public has attributed their failures to a variety 

of factors. First, instead of listening to consumers’ opinions about what they want to drive, they 

manufacture vehicles that they believe people will necessarily like. For instance, when the market 

started favoring small and fuel-efficient sedans, they continued to design large vehicles and only focused 

on the small sedan market after suffering heavy losses. Second, the Big Three also face constant 

tensions regarding compensation and pension plans with the United Autoworkers Union (UAW) that 

force them to manufacture vehicles at much higher costs. Third, the Big Three have an array of brands 

that target the same market. GM once believed that its ability to “produce a car for every kind of 

person” would make it the most successful automaker in the world, but when the marketing, and 

research and development costs for each brand accumulate; it no longer becomes profitable to invest in 

all the different brands. As a result, several of its vehicles are exactly the same but rebadged. Two 

excellent examples are the GMC Safari with the Chevrolet Astro, and the Pontiac Sunfire with the 

Chevrolet Cavalier. In fact, the extent of GM’s mismanagement has even ruined its brands’ reputations.  

                                                           
4
 Carty, Sharon. "Families reel from Chrysler cuts." USA Today 15 May 2009: 3b-3b. 

5
 Terlep, Sharon. "GM to Close 1,100 Dealerships." Wall Street Journal 15 May 2009. 15 May 2009 

<http://online.wsj.com/article/SB124238650972623589.html>. 
6
 Caggeso, Mike. "U.S. Auto Sales Post Worst Year Since 1992." Money Morning 1 Jan. 2009. 28 Feb. 2009 

<http://www.moneymorning.com/2009/01/06/us-auto-sales>. 
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Saab is a case in point. Stephen Pope, the chief global markets strategist for Cantor Fitzgerald, a 

global financial services firm, said "The really sad thing about Saab is that in the 1980s when yuppies 

were looking for a flashy, fast and stylish ride, Saab was mentioned in the same breath as BMW and 

Mercedes Benz. [But today,] there's nothing special about them anymore."7 Today, Saab’s market share 

is one of the lowest in the US and the automaker has become one of the worst performing in the 

industry. One look inside its most expensive sedan can explain the situation. In a price range of $40,000, 

the 2009 Saab 9-5 uses cheap plastic materials and has a minimally changed exterior and interior design 

since its launch in 19978. In particular, the audio/trip computer screen seems to have come from a first 

generation mp3 player. Meanwhile, its competitors are fitted with multi-color screens featuring 

advanced multi-function systems including iDrive (by BMW)9, MMI (by Audi)10 and COMMAND (by 

Mercedes)11. 

 In light of the Big Three’s decline, this paper sheds a new light on the topic by investigating their 

failures based on how American vehicles’ attributes and consumers’ tastes and perceptions of them 

would have to change to entice a buyer to purchase American instead of foreign brands, specifically 

Japanese. Although I have performed previous research12 to examine the deterioration of the Big Three, 

specifically on Toyota vs. GM and Ford, the emphasis was placed mostly on the supply side. In that 

                                                           
7
 Ritter, Karl. "GM unit Saab files for protection from creditors." USA Today 20 Feb. 2009. 28 Feb. 2009 

<http://content.usatoday.net/dist/custom/gci/InsidePage.aspx?cId=mydesert&sParam=30207725.story>. 
8
 I personally drive a 2001 Saab 9-5 and have been inside the 2009 model. I can attest to the fact that the materials and 

construction are of inferior quality, for instance, all the Saabs that I have noticed suffer from a display with missing pixels over 

time and emblems that lose their color. In addition, the exterior and interior designs between my car and the new model have 

been minimally changed.  
9
 The iDrive (intelligent Drive) system is optional on the 2009 BMW 3 series sedan, more information can be found on BMW 3 

series North America’s official website.  
10

 The MMI (Multimedia Interface) system is standard on the 2009 Audi A4 sedan; more information can be found on Audi A4 

North America’s official website. 
11

 The COMMAND system is optional on the 2009 Mercedes C class sedan as part of its Multimedia Package, more information 

can be found on Mercedes C Class North America’s official website. 
12

 Chan, Lester W. "The Story behind Toyota's Success in the American Automotive Market." Paper. Northwestern University, 

2006. 
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research, I demonstrated Toyota’s advantages by discussing their superior management principles, 

product lines, marketing strategies and production and logistics systems. This time, I would like to 

investigate the same problem from a consumer’s point of view instead of the manufacturer’s. However, 

the process of obtaining the disaggregate consumer choice data of vehicle purchase behavior required 

for estimating discrete choice models is costly and lengthy. First, extensive consumer surveys would 

need to be collected to construct a sample representative of the US vehicle purchasing population. 

Second, the estimation procedure is beyond both my skills and timeframe because of the difficulty in 

estimating mixed logit discrete choice models that capture random taste variations and state-

dependence in consumer behaviors. Consequently, this paper will rely on the use of Dr. Train and Dr. 

Winston’s vehicle choice model generated in 2005.13 

In their research, Train and Winston estimated a vehicle choice model based on consumer and 

vehicle data. Vehicle data is obtained from sources including Consumer Reports, Automotive News’ 

Market Data Book, Wards’ Automotive Yearbook and Kelley Blue Book (for the 2-year retained value). 

The consumer data is obtained from a sample of 458 consumers drawn from a panel of 250,000 

nationally representative U.S. households. 

Using this paper as a stepping stone, I took their work further by using the model that they have 

estimated to perform a sensitivity analysis. Specifically, I plan to: 

1. Construct a hypothesis that attempts to explain the current situation and the optimal 

actions for both the American vehicles’ attributes (the variables in Train’s and Winston’s 

model), and the respective weights that consumers place on those attributes (the 

                                                           
13

 Train, Kenneth, and Clifford Winston. "Vehicle Choice Behavior and the Declining Market Share of U.S. Automakers." 

International Economic Review 48 (2007): 1469-496. (an updated version with addendum, namely a note on the scaling of the 

horsepower and fuel consumption variables, can be found on Dr. Train’s website at the University of Berkeley, 

<http://emlab.berkeley.edu/~train/>) 
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parameters/coefficients of the variables). Naturally, inferior14 attributes need to be 

improved14 and deemphasized15, while superior attributes might need to be further 

improved as well, but certainly emphasized.   

2. Perform elasticity tests to test my hypothesis and select the significant16 attributes for the 

American automakers.  

3. Further test my hypothesis and support/oppose the significant attributes found in the 

elasticity test by calculating the percentage changes in market shares for all the 

manufacturers including GM, Ford, Chrysler, Japanese, European and Korean17  as a function 

of fixed percentage changes in attributes and coefficients and plot the results.  

4. Analyze the behaviors of the coefficients/attributes by examining the relative slopes of the 

different lines and the intersections between them from the graphs in (3) to determine the 

optimal actions for the American automakers that will increase their market share.  

Overall, the structure of this thesis will be presented as follows: First, I would introduce the 

model and the results that Train and Winston used and obtained from their research. Second, explain 

my data collection procedure and the calculation of the market shares for my sensitivity analysis. Third, 

discuss my hypothesis and the results obtained for the analysis of consumer tastes and perceptions, 

vehicle attributes and a combination of both. Finally, conclude with a summary of my analyses in light of 

the current situation in the US automotive industry.  

                                                           
14

 An inferior attribute is defined as one that is worse than its competitors. For example, when GM’s fuel consumption is higher 

(or worse) than Toyota’s, GM will have a lower utility. As a result, fuel consumption is said to be an inferior attribute for GM. To 

improve this attribute, GM can decrease their vehicles’ fuel consumption.   
15

 To deemphasize an attribute means that consumers should place less weight on it, or have a lower taste for it, while to 

emphasize means that they should place more, or have a higher taste for it.  
16

 Whether a variable or coefficient is significant will be determined by the relative impact that it has on the Big Three’s market 

share. A greater impact means a higher significance.   
17

 The origin of this list will be discussed in section 2, model formulation 
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2. Model Formulation  

 

Train and Winston first identified factors that they believe would influence a consumer’s 

decision to purchase a vehicle. They decided that it would be based on both the vehicle’s and the 

consumer’s attributes. Using regression analysis and tests of statistical significance, several possible 

vehicle attributes were eliminated, such as the possibility of a “hot” car18 (measured by deviations from 

mean sales and sales growth), engine size, and vehicle width and interior volume. The significant 

attributes remaining were purchase price, depreciation, horsepower, weight, length, wheelbase, 

transmission type and size classifications. A proxy for a list of standard equipment such as airbags, anti-

lock brakes and electric windows were not included as they were equipped with most vehicles. The 

significant consumer attributes that Train and Winston included from the consumer sample are: a 

vehicle’s reliability for women aged 30 or over, the purchase of a luxury/sports car if the consumer 

leased, the purchase of a van or SUV if the consumer had children between the ages of 7-16, the 

number of dealerships within 50 miles of the household, and brand loyalty (measured by the number of 

the most recent consecutive purchase). Using these conclusions, Train and Winston defined a utility 

function in the following form: 

��� � �� � ��	�� � 
����� � ���     (1) 

Consumers (households) are indexed by n=1,…,N and vehicles (each make and model) are indexed by 

j=1,…,J. ��  is a generic variable that represents the average utility derived from vehicle ’s attribute, i.e. 

purchase price, which is the same for each consumer �. 	�� is an interaction variable with a non-zero 

mean that captures the interaction between consumer attributes, and vehicle attributes and brand 

loyalty, or observed heterogeneity (systematic taste variation), and � is the mean coefficient for each of 

                                                           
18

 A “hot” car is a vehicle that an automaker uses in hopes of luring consumers into the showroom and selling them other 

vehicles instead. An example is the Pontiac G6.  
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	��. ��� is another interaction variable similar to 	��, but instead captures unobserved heterogeneity. 


�� is a vector of random terms with zero mean that corresponds to vector elements in ���, and ��� is 

the error term that captures all remaining elements of utility.  

Train and Winston then denoted ��  as ���� + ��.��� represents vehicle�’s attributes and�� 

specifies its parameters or coefficients. ��captures the average utility associated with omitted vehicle 

attributes. Under this definition, elements of ��� and 	�� in equation (1) will correspond to an element 

of ���� Train and Winston also introduced a term named ���� to capture the effects of brand loyalty. ��� 

denotes the consumer’s preference to manufacturer “�” and � is the coefficient an additional element 

of utility. The consumer’s preference results from the manufacturers’ offerings and his/her taste for the 

vehicles’ attributes. The concept of brand loyalty defines that consumer � chose the manufacturer with 

the highest value of ��� out of a range of ��� in the most recent purchase19 where �=1,…,6 indexes the 

six manufacturer groups: GM, Ford, Chrysler, Japanese, European and Korean.20 (Note that for the 

purpose of my analysis, �����+ 
�����, defined as the utility unrelated to observed characteristics, or 

error components, will be ignored.) Now, the utility function becomes: 

��� � ���� � ��	�� � 
����� � ����     (2) 

 Using this function, Train and Winston calculated the probability of consumer � choosing 

alternative� to be: 

��� � �
�� �!"#$%&'

#�(%&)
#*(%&+,-./�

0 �� �!"�12&'��(3&)�*(3&+,-./3
4!
56/7
�����(3)�

                                                           
19

 This concept is aligned with the measurement of brand loyalty in the consumer data: the number of most recent consecutive 

purchases 
20

 The way Train and Winston indexes all the makes and models into six manufacturer groups will be useful in the sensitivity 

analysis as discussed later 
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The integral sums the exponential of the utilities of the alternatives  together, and the 

expression 
�� �!"#$%&'

#�(%&)
#*(%&+,-./�

0 89:�!����;�9<=�)�><=�����/=
 follows that of a multinomial logit model where  

?@!A/ � 0
�� �!B-C/

0 �� �!B-2/3
� . “4!
56/ is the density that depends on parameters 6 that represent, for 

example, the covariance of 
�� Note that 4 is the density conditional on a new vehicle purchase and may 

therefore depend on observed variables in the model that arise from a consumer’s optimizing behavior 

when purchasing the new vehicle.”13 This concept then leads to equation (3) being a mixed logit model. 

(for my analysis, 4!
56/ is not taken into account and the integration sign will be replaced by sigma as in 

a multinomial logit model). Train and Winston used the mixed logit model instead of the traditional 

multinomial logit as it is more realistic. First, the IIA assumption (the elasticity of vehicle ’s demand with 

respect to a change in vehicle A’s price is the same for all  D A ) is eliminated. This fact is important as 

changing the price of say, a Honda Civic, will in reality only change the demand of its competitor, say a 

Ford Focus, and not a non-competitor, for example a Lincoln Town Car. Second, heterogeneity among 

consumers (differences in characteristics such as income, age and vehicle purchase decision) can be 

accounted for, and finally, appropriate treatment is given to dynamic influences on choices such as 

brand loyalty (as with using the�����  term). 

3. Model Specifications and Results 

 

 Train and Winston obtained the vehicle data from a sample of 200 different vehicles, or 

alternative  as denoted in section II, in the model year 1990 from sources such as Consumer Reports, 

Automotive News’ Market Data Book, Wards’ Automotive Yearbook and Kelley Blue Book (for the 2-year 

retained value). By construction, each alternative’s market share would equal its true share in 2000 (the 
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year when the consumer sample was collected)22. The consumers’ purchasing decisions were obtained 

from a sample of 458 consumers, selected from a panel of 250,000 nationally representative U.S. 

households aligned with the demographic data from the Population Survey of the U.S. Bureau of the 

Census, who bought a 2000 model year vehicle. The survey included the consumers’ new vehicle choice, 

their socioeconomic characteristics, and vehicle ownership histories (used to construct the brand loyalty 

variables).  

Using the model as in section II and the above data, Train and Winston estimated the mixed 

logit regression using instrumental variable (IV) instead of the Ordinary Least Squares (OLS) method as it 

could account for the endogeneity between the purchase price of an alternative �and the error terms 

!����+ 
�����). In addition, they estimated the model both with and without the expected retained 

value as an element of ��  and included the results of both scenarios in their published paper. 

Nevertheless, they concluded that the expected retained value did play an important role in controlling 

for the endogeneity of price. As the attribute is derived from the purchase price, it is likely to be 

correlated with the unobserved attributes of the vehicle. A description of the variables along with the 

results of the regression analyses are displayed below:  

Table of Variable Descriptions and Parameter Estimates  

(Table 1) 

 

The generic variables ��  are: 

 

Variable  name (EF/ Description of variable Coefficient 

estimated (G/ 
MSRP MSRP (in thousands) -0.1063 

depreciation Expected retained value after 2 years (in thousands) 0.055 

hp Horsepower divided by weight (in tons) 0.0312 

automatic Automatic transmission dummy (1 if automatic transmission is 

standard equipment; 0 otherwise) 

0.6787 

                                                           
22

 This is calibrated by the calculation of ��  in equation (1) 
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wheelbase Wheelbase (in inches) 0.0509 

length-wheelbase Length minus wheelbase (in inches) 0.0279 

fuel Fuel consumption (in gallons per mile, times HIJ for scaling) -0.0032 

luxury Luxury/sports car dummy (1 if vehicle is a luxury/sports car; 0 

otherwise) 

-0.0558 

SUV SUV/station wagon dummy (1 if vehicle is a SUV/station 

wagon; 0 otherwise) 

0.7231 

van Minivan/full-sized van dummy (1 if vehicle is a minivan/full-

sized van; 0 otherwise) 

-1.1288 

truck Pickup truck dummy (1 if vehicle is a pickup truck; 0 otherwise) 0.0661 

Chrysler Chrysler manufacturer dummy 0.0654 

Ford Ford manufacturer dummy 0.2696 

GM General Motors manufacturer dummy 0.3715 

European European manufacturer dummy 2.4008 

Korean Korean manufacturer dummy 0.8017 

 

The interaction variables�	�� are: 

 

Variable name (KLF/ Description of variable Coefficient 

estimated (M/  
affordability MSRP (in thousands) divided by respondent’s income  -1.6025 

reliability  Vehicle reliability based on the Consumer Reports’ repair index for 

women aged 30 or over; 0 otherwise)23 

0.3949 

luxury (interaction) Luxury/sports car dummy for lessors (1 if the vehicle is a luxury or 

sports car and the respondent leased; 0 otherwise) 

0.6778 

van (interaction) Minivan/full-sized van dummy for household with an adolescent 

(1 if the vehicle is a van and the respondent’s household has 

children aged 7-16; 0 otherwise) 

3.2337 

SUV (interaction) SUV/station wagon for household with an adolescent (1 if the 

vehicle is a van and the respondent’s household has children aged 

7-16; 0 otherwise) 

2.0420 

dealerships ln(1+Number of dealerships within 50 miles of the center of a 

respondent’s zip code)24 

1.4307 

GM repeats Number of previous consecutive GM purchases 0.3724 

GM repeats rural Number of previous consecutive GM purchases for respondents 

who live in a rural location25  

0.3304 

                                                           
23

 The Consumer Reports’ repair index is a measure of reliability that uses integer values from 1 to 5. A measure of 1 indicates 

the vehicle has a “much below average” repair record, 3 is “average,” while 5 represents “much better than average” reliability.  
24

 A dealership is defined as a retail location capable of selling a new vehicle produced by a given division. The dealership 

variable id equal to 0,1,2, or 3 (with 3 representing areas with 3 or more dealerships within a fifty-mile radius of the center for 

the respondent’s zip code). The variable is defined for divisions (not manufacturers), because a Chevrolet dealership might sell 

Chevrolet vehicles without selling Saturn vehicles (GM manufacturers both Chevrolet and Saturn). 
25

 A respondent is classified as living in a rural location if he/she does not live in a Metropolitan Statistical Area or lives in a 

Metropolitan Statistical Area with less than 1 million people.  
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Ford repeats Number of previous consecutive Ford purchases 1.1822 

Chrysler repeats Number of previous consecutive Chrysler purchases 0.9652 

Japanese repeats Number of previous consecutive Japanese manufacturer 

purchases 

0.7560 

European repeats Number of previous consecutive European manufacturer 

purchases 

1.7252 

Note 1: the “repeats” variables capture brand loyalty 

Note 2: The number of Korean repeats (number of previous consecutive Korean purchases) was not 

included because of insufficient data from the consumer sample 

Note 3: The error components (����+ 
�����/ are not displayed because they are not included in my 

analysis 

 

After using the parameter estimates from the table 1, equation (2) becomes:  

��� ��NO�PQR N I�HIOSTUV�� � I�IQQ7WXYWZA[\A]�� � I�ISHR^X� � I�O_P_[`\]�[\AZ�
� I�IQIa�^WWbc[�W� � I�IR_a!bW�d\^ N �^WWbc[�W/� N I�IISR4`Wb�
N I�IQQPb`	`Ye� � I�_RSHU�f� N H�HRPPf[�� � I�IOOH\Y`Zg� � I�IOQhi^Ye�bWY�
� I�ROaOj]Y7� � I�S_HQkT� � R�hIIPl`Y]XW[�� � I�PIH_m]YW[��
N H�OIRQ[44]Y7[cAbA\e� � I�SahaYWbA[cAbA\e� � I�O__Pb`	`Ye� � S�RSS_n[��
� R�IhRIU�f� � H�hSI_7W[bWY�^AX�� � I�S_RhkT�YWXW[\��
� I�SSIhkT�YWXW[\��Y`Y[b� � H�HPRRj]Y7�YWXW[\�� � I�aOQRi^Ye�bWY�YWXW[\��
� �I�_QOIo[X[�W�W�YWXW[\�� � �H�_RQRl`Y]XW[��YWXW[\�� 

4. Data Collection 

 

Although I do not have access to the data that Train and Winston used in their paper, I have 

reconstructed it with a similar method. However, to better capture the enhancements and changes in 

modern vehicles, I have decided to use model year 2004 vehicles (instead of 1990).  

The vehicles’ characteristics can be located from the 2003/200426 edition of the Consumer 

Reports New Car Buying Guide. Although each vehicle model offers various trims, for instance, the 

Mercedes E-Class offers the E320, E500, E500 4matic and E55 AMG; I only obtained the data of the base 

                                                           
26

 As this was the newest edition of the New Car Buying Guide that I could find in my area (it was located in the Evanston public 

library), the newest model year I could use was 2004. 
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trim, or in this case, the E320 without any additional packages or options.27 In this case, there are 213 

vehicles or alternatives. Although some manufacturers own stakes in another, such as Ford owning 

Volvo, Mazda, Land Rover and Jaguar, this fact is ignored for the purpose of constructing mutually 

exclusive alternatives. 

There are attributes, such as the weight or fuel consumption, for several newer vehicles (1st time 

introduction) in 2004 that Consumer Reports did not have information on. I found these values by 

looking up the year, make and model of the vehicle using the research section of AOL Auto
28. In addition, 

the Environmental Protection Agency (EPA) did not rate the fuel consumption for trucks over 6000lbs, 

which includes the Ford Excursion and the Hummer H2 in my database. To obtain these values, I 

referred to automotive reviews specific to these vehicles.2930 

Each vehicle’s retained value and reliability score (I used the overall vehicle verdict for the 2004 

year31) can be obtained from the 2006 edition of the Consumer Reports Used Car Buying Guide. Inflation 

between the years 2004 to 2006 is adjusted by using the U.S. Bureau of Labor Statistics’ inflation 

calculator32.  

I have constructed a consumer sample consisting of 50 households that are nationally 

representative. The age of the population is defined to be from 18-74 as consumers within this age 

                                                           
27

 Taking the base trim of each make and model will already be fairly representative of the range of offerings in the current 

automotive market. In addition, most consumers only consider the base trim when making a purchase..  
28

 "Used Cars for Sale, AOL Autos Used Car Search." Car Information, New and Used Car Search - AOL Autos. Feb. & march 2009 

<http://autos.aol.com/used>. AOL’s website was chosen based on its accurate and comprehensive content  
29

 Review for the Ford Excursion can be found: McCullough, Mitch. "2004 Ford Excursion Road Test: Performance, Engine, 

Transmission, Suspension, Brakes, and Handling." New Cars, Used Cars For Sale, Car Prices & Reviews at Automotive.com. 17 

Feb. 2007 <http://www.automotive.com/2004/43/ford/excursion/reviews/driving-impressions/index.html>. 
30

 Review for the Hummer H2 can be found: "2004 Hummer H2 - Consumer Guide Automotive." Consumer Guide® Automotive: 

Search New & Used Car, SUV, Truck & Minivan Prices & Reviews. 17 Feb. 2009 

<http://consumerguideauto.howstuffworks.com/2004-hummer-h2-5.htm>. 
31

 I did not use the Consumer Reports’ repair index that Train and Winston used because I was unable to find it. I believe that 

this measure, which uses the same scoring system, can predict reliability just as well, if not even better.   
32

 "Consumer Price Index (CPI)." U.S. Bureau of Labor Statistics. Jan. & feb. 2009 <http://www.bls.gov/CPI/>. 
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range will most likely purchase a new vehicle. Each household is distributed into one of the 10 income 

tiers according to national statistics from the US Census Bureau
33. The exact income is calculated by 

taking the difference between the maximum and base value34 of the range, divided by the number of 

households in the tier and subtracted by one. In accordance with the data from the census, the average 

income in my sample is around $67,900, which makes medium-income tiers the largest in proportion. 

The number of households with women between the ages of 30-74, and/or children between the ages 

of 7-16 is also estimated using statistics from the US Census Bureau
35. I first calculated the percentage of 

women to be 39% and the percentage to be children is 19%. After that, I allocated them in each income 

tier in proportion to the size of that tier, i.e. the biggest income tier had the greatest number of women 

and children.36 Using data from CNW Marketing Research and leasetrader.com,
37 I estimated that the 

percentage of households who leased is around 9%. To measure the “GM Repeats Rural” variable, I have 

obtained the percentage of rural households to be around 22% from the Population Division of the 

United Nations Secretariat
38

. I then distributed the number of lessors and rural households into each 

income tier following the same method used for women and children. The number of dealerships for 

                                                           
33 "United States - Income in the Past 12 Months (In 2007 Inflation-Adjusted Dollars)." American FactFinder. Jan. & feb. 2009 

<http://factfinder.census.gov/servlet/STTable?_bm=y&-geo_id=01000US&-qr_name=ACS_2007_3YR_G00_S1901&-

ds_name=ACS_2007_3YR_G00_&-redoLog=false>. 
34

 The base value is $7000 for the first income tier. 
35

 "United States - Age and Sex." American FactFinder. Jan. & feb. 2009 <http://factfinder.census.gov/servlet/STTable?_bm=y&-

geo_id=01000US&-qr_name=ACS_2007_3YR_G00_S0101&-ds_name=ACS_2007_3YR_G00_&-redoLog=false&-CONTEXT=st>. 
36

 The disadvantage of this method is that it ignores the correlation between income and the number of women/children. For 

instance, a lower income tier might have more children than a higher tier of the same proportion as families in the lower tier 

have worse birth control or need more children to farm etc.  
37

 The results from both CNW Marketing Research and leasetrader.com can be found at: DePass, Dee. "Recession Drives Rise in 

Auto Lease Swaps." San Diego Union Tribune 30 Mar. 2009. 3 Apr. 2009 

<http://www3.signonsandiego.com/stories/2009/mar/30/1b30leases19447-recession-drives-rise-auto-lease-s/?uniontrib>. 
38

 Percentage living in rural areas. statistics - countries compared - NationMaster." NationMaster - World Statistics, Country 

Comparisons. March & april 2009 <http://www.nationmaster.com/graph/peo_per_liv_in_rur_are-people-percentage-living-

rural-areas>. 
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each brand is estimated using  cars.com
39. I have noticed that almost all brands have 3 or more 

dealerships within 50 miles of the center of an urban area zip code.24 In both urban and rural areas, 

American brands have more dealerships as expected. Finally, the “repeat” variables are estimated using 

data on the manufacturers’ market shares from the 2005 edition of the Market Data Book (for the 2004 

data) and data on brand loyalty from studies performed by R. L. Polk & Co.40 Both sources show that 

consumers tend to be loyal to American automakers more than their competitors. In Polk, the overall 

manufacturer award goes to GM and the overall make goes to Ford. In fact, most vehicle categories 

from small car to full-size SUV are dominated by the Big Three.41 However, European and Japanese 

automakers have the upper hand in the prestige vehicle categories. Accounting for these trends, my 

sample reflects that low-income households have a higher number of “American repeats” while high-

income households cater to Japanese and European vehicles.  

4.1 Data Aggregation and Market Share Calculation 

 

 Using the database constructed, I calculated the utility of each alternative A by allowing each 

household � in my sample to choose between 213 alternatives, or A. The exponential of the utility of 

each alternative A is then divided over the sum of the exponential of the utilities of all the alternatives  

(213 of them including alternative�A) that household � faces to obtain the probability that household � 

chooses alternative A. After that, the probabilities of alternative A for each household�� (50 of them) are 

summed (?@!A/ 4]Y�� � H � ?@!A/ 4]Y�� � R �p� ?@!A/ 4]Y�� � QI/�and this yields the market share 

of alternative A as according to equation (3). In algebraic form, this is:    

                                                           
39

 "Dealer Locator - Choose a Make." Cars.com Mobile. Feb. & march 2009 <http://mobile.cars.com/dealer.jsp>. After inputting 

the zip code, a list of dealerships will be displayed with their distance in miles.    
40

 R. L. Polk & Co. Feb. & march 2009 <http://usa.polk.com/Company/Loyalty/loy_2003.htm#2004>. 
41

 After 2004, I have noticed that the makes and models in the different categories are increasingly replaced by foreign 

automakers. For instance, the award for the best overall make changes from Ford to Toyota.  
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3
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�vw      (4) 

Finally, I aggregated the market share of all the alternatives �with respect to their manufacturers �, 

defined as having six of them following Train’s and Winston’s construction of the brand loyalty variable 

(����/ as explained in the section on model formulation, including GM, Ford, Chrysler, Japanese, 

European and Korean. I then took a step further and aggregated GM, Ford and Chrysler into a 

manufacturer called “American.” This would allow the manufacturers to be compared by geographic 

origin. For instance, the market shares of the Acura MDX and the Toyota Camry would be aggregated 

into the Japanese manufacturer category, and the market shares of the Cadillac Seville and the Ford 

Lincoln will be aggregated into respectively GM and Ford, and thus the American manufacturer 

category. In turn, this would yield the market share of each manufacturer and be representative of the 

true market share in 2004. The table below shows the final market share of each manufacturer:  

Table of the Market Share of Each Manufacturer by Country 

(Table 2) 

 

Manufacturer Market Share 

Japanese 33.293% 

European 24.636% 

American 35.387% 

Korean 6.685% 

Total 100% 

 

Although the market shares obtained from my calculations are not exactly the same as the true 

market shares in 2004 for reasons of errors that can arise from both the model estimation, and my data 

collection and aggregation, they correlate with reality in that the Big Three has the highest market 

share, followed closely by the Japanese, then European and finally Korean. This pattern will allow me to 

proceed with my sensitivity analyses. 
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5. Sensitivity of Consumer Tastes and Perceptions 

 

The market shares of automakers are sensitive towards the tastes and perceptions of the 

consumers with respect to different vehicle attributes. To better understand and evaluate the sensitivity 

of these market shares towards these tastes and perceptions, a sensitivity analysis was conducted. 

Based on the consumer choice model estimated in Train and Winston (2005), the market shares for 

varying parameter values were determined. The next section provides a hypothesis of the direction of 

change needed for each parameter to optimize the market share of the American automakers. 

Subsequently, an elasticity test and calculations of the American automakers’ percentage changes in 

market shares will be used to test my hypothesis. Finally, a discussion of the behavioral implications of 

these values and ranges will be included.  

5.1 Hypothesis 

 

Based on a preliminary analyses of the data (comparing the averages of the attributes across 

each manufacturer group, i.e. American (by taking the averages of GM, Ford and Chrysler), Japanese, 

European and Korean), and an intuitive knowledge of the auto industry, the market share for American 

automakers can potentially increase if the tastes and perceptions of consumers vary in the following 

manner as reflected by the “Action to Magnitude” column in the table below: 

Hypothesis Table of Consumer Tastes and Perceptions 

(Table 3) 

 

Number Attribute Action to Magnitude 

1 MSRP increase 

2 depreciation decrease 

3 hp/weight decrease 

4 automatic increase 

5 wheelbase increase 

6 length-wheelbase increase 
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7 fuel consumption decrease 

8 luxury/sports increase 

9 SUV/wagon decrease 

10 van decrease 

11 truck increase 

12 Chrysler increase 

13 Ford increase 

14 GM increase 

15 European decrease 

16 Korean decrease 

17 affordability (MSRP/income) increase 

18 reliability decrease 

19 luxury/sports (interaction) decrease 

20 van (interaction) increase 

21 SUV/wagon (interaction) decrease 

22 dealerships  increase 

Note: No changes are made to repeat variables because they do not influence market shares 

My reasoning for the “action to magnitude” column can be outlined into four major categories: 

1. Increasing the magnitude of the positive coefficients for which American automakers 

outperform Japanese to optimize their market shares by attempting to change consumers’ 

perceptions of what they already do better in. The variables in this category include: automatic, 

wheelbase, length-wheelbase, truck, Chrysler, Ford, GM, van (interaction), and dealerships 

More American vehicles are equipped with automatic transmission (A/T) and are bigger in size, 

which leads to higher values for the “wheelbase” and “length-wheelbase” attributes. For instance, 

Asians have always called American vehicles “big buffalos” due to their boxy shapes, and greatest in-

class length and width which means greater cabin and leg room. Therefore, by improving consumers’ 

value of automatic transmissions and associating more positive perceptions with interior room, the 

market share of American automakers might increase. In addition, American automakers offer more 

trucks as a part of their model lineups and have more dealerships located in the US when compared to 

their competitors, especially in rural areas as mentioned in the section on data collection. Thus, 
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emphasizing consumers’ weight on any of these attributes could enhance their market share. A recent 

survey conducted by Consumer Reports on “car brand perceptions”42 shows that the top five brands in 

the minds of consumers are: Toyota, Honda, Ford, Cadillac and Mercedes-Benz while the lowest five are: 

Jeep, Hummer, Saab, Mazda and Suzuki. Except for Ford and Cadillac who are already well-perceived by 

consumers, GM and Chrysler can certainly improve their brand image, especially more so after the “US 

automotive industry crisis”.  

2. Decreasing the magnitude of positive coefficients for which American automakers are 

underperforming. The attributes in this category include: European, Korean, reliability, SUV 

(interaction), SUV, depreciation, hp/weight and luxury (interaction) 

American vehicles are less reliable, with most models scoring below average in the data 

obtained from Consumer Reports. They offer fewer SUV models than Japanese automakers, which is 

surprising given that the public has consistently associated the failures of the Big Three with large gas-

guzzling SUVs and trucks while deemphasizing the production of small and fuel-efficient vehicles that 

consumers are catering towards. However, I believe that the public’s reasoning is still justified. Although 

Japanese automakers have more SUV models as part of their lineups, they are more fuel efficient and 

less-manufactured. The Japanese hopes to win market share first with sedans43 and slowly move into 

the SUV and truck segments where American automakers have a traditional stronghold in. For instance, 

                                                           
42

 "2009 Consumer Reports Car Brand Perceptions Survey." Find Product Reviews and Ratings from Consumer Reports. Jan. 

2009. Feb. & march 2009 <http://www.consumerreports.org/cro/cars/new-cars/news/2009/01/2009-car-brand-perceptions-

survey/overview/brand-perceptions-ov.htm>. 
43

 The Toyota Camry was the best-selling family sedan in 2004 followed by the Honda Accord. The Honda Civic was the best-

selling compact sedan: Lienert, Dan. "The best-selling vehicles of 2004 - Forbes.com- msnbc.com." Breaking News, Weather, 

Business, Health, Entertainment, Sports, Politics, Travel, Science, Technology, Local, US & World News- msnbc.com. 3 Aug. 

2004. March & april 2009 <http://www.msnbc.msn.com/id/5582238/>. 
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as of 2008, the Ford F-series pickup truck has been the best-selling vehicle for 27 consecutive years44. In 

this case, the Big Three should actually increase the emphasis that consumers place on SUVs, which they 

have been doing successfully for years until recently when consumers catered to smaller and more fuel-

efficient vehicles. As we might all be aware, American vehicles also depreciate much quicker than their 

rivals. Finally, even though American vehicles have higher horsepower on average, their heavy weights 

result in lower hp/weight ratios. If American automakers can decrease the emphasis that consumers 

place on these attributes, for instance, by slandering foreign automakers, they would be able to gain a 

higher market share.  

3. Decreasing the magnitude of negative coefficients for which American vehicles are 

underperforming. These include: fuel and van 

As mentioned previously, American vehicles are more fuel inefficient than their Japanese rivals, 

which refers back again to the public’s association with the fall of the Big Three from their “gas-guzzling” 

vehicles. Furthermore, American manufacturers’ product lineups consist of more vans, which consumers 

believe would decrease their utilities unless they had children (this is accounted for with the positive 

“van (interaction)” variable). Since consumers place a negative utility on these attributes, i.e. increasing 

a vehicle’s fuel consumption would make consumers less likely to buy it, American automakers need to 

entice consumers to place less emphasis on them. 

4. Increasing the magnitude of negative coefficients for which American automakers are 

outperforming: MSRP, affordability and luxury 

                                                           
44

 Mitchell, Jacqueline. "The Year's Best- And Worst-Selling Cars - Forbes.com." Forbes.com - Business News, Financial News, 

Stock Market Analysis, Technology & Global Headline News. 03 Dec. 2008. March & april 2009 

<http://www.forbes.com/2008/12/03/2008-car-sales-forbeslife-cx_jm_1203cars.html>. 
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On average, American vehicles are less expensive than Japanese vehicles, which lead to lower 

values for MSRP and affordability. American automakers also offer less luxury vehicles, which consumers 

believe would decrease their utilities unless they were leasing them (this is accounted for with the 

positive “luxury (interaction)” variable similar to the “van (interaction)” variable as discussed in the third 

category). Overall, I believe that American automakers need to exacerbate the public’s perceptions of 

MSRP to increase their market shares. However, this would probably create relatively modest impacts 

on Japanese and Korean vehicles, while European automakers suffer the most due to their high prices. 

5.2 Results 

 

I calculated the elasticity of each attribute by varying the coefficient by 10% in both the 

direction of increase and decrease and noting the resulting effects on the market share of each 

automaker46. After that, I took the differences in elasticity between Japanese and American 

automakers47 to further capture the attributes with the highest sensitivities and obtained the following 

graph: 

 

 

 

 

 

                                                           
46

 Alternatively, I could have changed each attribute in only the direction of my hypothesis. However, I wanted to explicitly 

demonstrate my results and test my hypothesis. 
47

 None of the differences in relative market shares are negative as their changes are insignificant, i.e. after the third decimal 

point when compared to the original market share  
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(Graph 1) 

 

The attributes most sensitive to changes in the coefficients in the direction of increase (the red 

bars) are: automatic, wheelbase, length-wheelbase, GM and dealerships. These attributes were chosen 

as they “stood out” from the others.  

The attributes most sensitive to changes in the coefficients in the direction of decrease (the blue 

bars) are: MSRP, depreciation, hp/weight, fuel consumption and reliability. Again, these attributes 

were chosen as they “stood out” from the others. 

 After analyzing the elasticity of each attribute, I wanted to further confirm my results and 

hypothesis. Thus, I both increased and decreased the coefficient of each attribute by 100% to locate the 

attributes with the greatest impact on market share and those, if any, that contradicted my hypothesis. 

The tables below, separated into different categories as in the hypothesis section, display the results 

obtained:  
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Table of Percentage Changes in Relative Market Share of American Automakers by Consumer Tastes 

and Perceptions 

(Table 4) 

 

First Category 

 

Attribute Hypothesis Agree? -100.00% +100.00% 

automatic increase yes -112.25% 113.93% 

wheelbase (i) increase yes -158.33% 274.96% 

length-wheelbase (i) increase yes -190.46% 240.21% 

truck (p) increase no 1.71% -1.80% 

Chrysler increase yes -17.86% 18.91% 

Ford increase yes -65.52% 83.01% 

GM (i) increase yes -359.58% 436.56% 

van (interaction) increase yes -0.15% 1.03% 

dealerships (i) increase yes -306.17% 287.47% 

 

Second Category 

 

Attribute Hypothesis Agree? -100.00% +100.00% 

depreciation (i) decrease yes 335.33% -316.00% 

hp/weight (ip) decrease no 130.08% 248.07% 

SUV/wagon decrease yes 99.79% -129.44% 

European decrease yes 25.24% -62.58% 

Korean decrease yes 3.01% -6.01% 

reliability (i) decrease yes 225.11% -256.66% 

luxury (interaction) decrease yes 5.75% -7.41% 

SUV/wagon (interaction) decrease yes 48.45% -36.11% 

 

Third Category 

 

Attribute Hypothesis Agree? -100.00% +100.00% 

fuel consumption (i) decrease yes 234.38% -283.83% 

Van (p) decrease no -11.39% 3.91% 

 

Fourth Category 

 

Attribute Hypothesis Agree? -100.00% +100.00% 

MSRP (p) increase no 7.42% -239.80% 

luxury/sports car increase yes -5.92% 5.73% 
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affordability (p) increase no 92.87% -126.61% 

 

In order of importance48, the attributes are:  

 

Rank of Attributes in Consumer Tastes and Perceptions 

(Table 5) 

 

Rank Attribute 

1 GM 

2 Depreciation 

3 Dealerships 

4 Wheelbase 

5 hp/weight 

6 Length-wheelbase 

7 Fuel consumption 

8 Reliability 

 

The percentages in the chart are calculated first by taking the difference between the American 

and Japanese market shares (the relative market share) in both the direction of increase and decrease. 

After that, I calculated their changes in percent by comparing them to the original difference (before the 

coefficients were altered). As a result, the values in table 4 above depict the percentage change in 

relative market share of the American automakers.  

I initially calculated the percentage changes based on increases and decreases in the American 

automakers' absolute market shares.  However, when I first began my analysis with the MSRP variable 

by increasing the coefficient as in the direction of my hypothesis; the absolute market share decreases. I 

then decreased the coefficient and discovered that the market share decreases as well but to an even 

lower magnitude than increasing the coefficient as expected. I then became puzzled as the absolute 

market share decreased in both directions. Therefore, I decided to take the difference between the 

American and Japanese market shares (the relative market share as mentioned before), and discovered 

                                                           
48

 The order of attributes from 3-8 are not concrete as their percentages only vary by a small amount. Discrepancies may be 

caused  by an error in the estimation of Train and Winston’s model or an error in my calculation. 
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that it decreases in the direction of my hypothesis by 240% while increasing in the other direction by 

7%. Thus, if I decided to use the absolute market share as my basis of measurement, it would have 

seemed that my hypothesis was correct as the decrease in absolute market share was less than that in 

the other direction. However, I would have completely ignored the behavior of the Japanese 

automakers, which were outperforming the Americans. Learning from this example, I decided to use the 

relative market share for all the other attributes as it is a more accurate and precise definition of market 

share. Nevertheless, usually an increase in the absolute market share leads to an increase in the relative 

market share as American automakers gain market share away from the Japanese.  

In the next section, I will examine the attributes that are the most sensitive and have the 

greatest impact on the relative market share (denoted (i) next to the name of the attribute). These 

attributes are the same as those obtained from the results of the elasticity analysis (all with percentage 

changes in the relative market share (underlined in the tables above) over 200). However, “automatic” 

and “MSRP” are eliminated. “Automatic” only has a change of 114%49 while “MSRP” has a change of 7%. 

I will also examine the attributes that contradict my hypothesis (denoted (p)), where the positive 

percentage changes in relative market share lie in a different direction than my hypothesis. Attributes 

that have both a great impact and peculiar are denoted (ip).  

The first category 

Three variables of importance are: wheelbase, length-wheelbase, GM’s dummy and dealerships.  

A variable of peculiarity is truck 

                                                           
49

 The elimination of “automatic” is based solely on my opinion and thus is subjective. I simply deemed that there are already 

enough attributes which are of more importance.  
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5.3 Wheelbase and Length-wheelbase50 

 

The following graph shows the percentage changes in the coefficients of wheelbase, the 

attribute with the greater impact between the two, in both the direction of increase and decrease as 

from the table 4: 

(Graph 2) 

 

American automakers should entice consumers to believe that a bigger car is advantageous. To 

achieve this, they can emphasize on their vehicles’ publicity campaigns that their middle and large-body 

sedans, such as the Ford Crown Victoria, Buick LeSabre51 and Chrysler Concorde52, have bigger 

passenger compartments, or greater cabin and legroom, and trunks than not only their competitors’ 

more-expensive sedans in the same-class, such as the Toyota Avalon and Volkswagen Passat, but even 

their premier luxury sedans, such as the Lexus LS and the Audi A8 that are priced 2 to 3 times higher. 

They can also emphasize their vehicles' spaciousness through publicizing comparisons with in-class 

                                                           
50

 These two attributes are similar but “wheelbase”, as indicated by the ranking of the attributes above, seems to be more 

significant than “length-wheelbase”, which measures the length of a vehicle beyond the wheelbase. In reality this makes sense 

as most people place more emphasis  on the roominess of the passenger compartment (as measured by wheelbase) than the 

length of the hood and/or trunk.(as measured by length-wheelbase). 
51

 The Buick LeSabre has been discontinued in 2005 and replaced by the Buick Lucerne, which is even longer than the LeSabre.  
52

 The Chrysler Concorde has been discontinued in 2004 and replaced by the Chrysler 300, which is almost 10m shorter than the 

Concorde and no longer lengthier than the vehicles in the comparison.  
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competitors. However, as the public is catering towards smaller and more fuel-efficient cars, this 

strategy might be ineffective. Thus, perhaps American automakers can emphasize the increased 

roominess in their trucks and SUVs, which continue to be their dominant source of profit and the 

segments where they can outperform their competitors. However doing so might not necessarily 

increase their market share as consumers might already know that American trucks and SUVs are bigger 

and roomier and that is the reason they are choosing them in the first place. In this case, the best they 

can do is to maintain their status quo as leaders in those segments. 

5.4 GM’s Dummy (Intrinsic Brand Values of American Automakers) 

 

The following graph shows the percentage changes in the coefficients of GM’s dummy: 

 

(Graph 3) 

 

Another consumer perception that American automakers can change is GM’s intrinsic brand 

value, which happens to be even lower than Korean vehicles as indicated by the manufacturer's dummy 

variable. I have noticed that out of the three American automakers, a change in GM's brand value will 

result in the greatest increase in market share for them (refer to table 4). In fact, a change in GM’s brand 

value has the greatest effect on market share out of all the attributes. In accordance with reality, GM is 

the only brand image that needs to be enhanced as Ford already has a great reputation (as seen by the 
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survey42). Although Chrysler has a very poor image as well, its effect on the market share is not as great 

as GM. Nevertheless, they could follow a similar strategy as I noticed that for areas where GM 

outperform or underperform Japanese vehicles, Chrysler has the same trend. 

To increase its brand value/image, GM can promote a pride of ownership through publicizing 

American patriotism. For instance, instead of having consistently showcased a Hummer's53 off-road 

capabilities in advertisements, which I was certain even people who knew nothing about cars would 

understand simply by looking at the vehicle’s size; GM could have promoted Hummers through the 

important roles that Humvees, their “parents”, played in the warfare in Iraq and Afghanistan. They could 

have stressed that the Humvees were versatile vehicles that were very important in combats and 

protecting soldiers' lives, thus appealing to the public’s sense of American patriotism. As for the Cadillac 

brand, GM can emphasize its use by government and state officials instead of promoting its 

luxuriousness which I am certain consumers are well aware of as well. Although one might argue that 

Hummers and Cadillacs only account for a small percentage of market share among GM's models, I 

believe that they can generate a "hot car" effect by luring buyers into the showrooms. For instance, 

salesmen could have persuaded buyers who were interested in a Hummer H2 but could not afford the 

vehicle to purchase say, a GMC Yukon or a Chevrolet Avalanche, which were manufactured by the same 

parent company, and shared similar parts and specifications.  

Another method that GM can use to change consumers' perceptions of its intrinsic brand value 

is to establish better warranty programs that cover more parts and areas of the vehicle with increased 

                                                           
53

 As Hummer is pending to be sold to a Chinese buyer, the related word tense in this paragraph has been changed to reflect 

that GM no longer owns Hummer: "BBC NEWS | Business | Hummer to be sold to Chinese firm." BBC NEWS | News Front Page. 

2 June 2009. 2 June 2009 <http://news.bbc.co.uk/2/hi/business/8080349.stm>. 
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timeframes that are perhaps as long as those offered by the Korean automakers (10 years54). This will 

offer consumers a peace of mind since American vehicles suffer heavily from reliability problems (to be 

discussed in detail later), but this strategy alone would not be enough. For example, although Chrysler 

began to offer lifetime warranties on all its vehicles’ powertrains beginning in 2007, the effect was 

mediocre. In fact, the automaker declared bankruptcy in 2009 as mentioned in section 1.  

As a result of the “US automotive industry crisis” and the notorious announcements around the 

Big Three, particularly GM and Chrysler, their brand image, which was already quite poor before the 

crisis, would take even longer to rebuild. It would also take the Big Three a longer period of time to 

regain consumer confidence when buyers see that the problems American automakers suffered seemed 

much greater than foreign competitors, capable of pushing them to the verge of collapse. Hence, 

regardless of the strategies that the Big Three decide to pursue, enhancing their brand image will 

certainly be a very long-term investment. I believe that the process begins with changing their vehicles’ 

fundamental attributes. If consumers perceive that over time, American vehicles’ qualities, such as fuel-

efficiency, reliability and retained value are enhanced, their confidence towards them will increase and 

there is no doubt that the automakers’ market shares will as well. This then leads to our next question 

about which fundamental characteristic, if any, has the largest impact on the Big Three’s market share, 

and will be discussed in section 6. Nonetheless, changing one’s brand image is perhaps the hardest. The 

costs associated with the process can be very expensive (even more so after the automotive crisis), and 

it can take years, or even decades, to prove its success or ultimate failure.  

                                                           
54

 All Hyundai and Kia vehicles offer a 10 year/100,000miles powertrain protection as a part of every new vehicle’s warranty 

program that covers most engine & transaxle components. It has often been viewed as America’s best warranty. More 

information can be found on Hyundai North America’s official website.   
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5.5 Dealerships 

 

The following graph shows the percentage changes in the coefficients of Dealerships: 

 

(Graph 4) 

 

Although it seems that the Big Three can raise consumers’ awareness of their vast networks of 

dealerships to gain even higher market shares, I believe that this would not be an effective strategy. 

Using the definition that Train and Winston used for the "dealership" variable (a brand’s number of 

dealerships over 3 within a household's 50-mile radius is simply repetitive); there are already numerous 

Big Three dealerships, many more than their competitors as mentioned in section 4, and consumers are 

certainly aware of that. In fact, one can easily find as many as 30 or 40 within a household’s 50-mile 

radius in an urban area. American automakers are also aware of this and they had long wanted to trim 

their dealership networks, especially those with low sales, to decrease competition among them and cut 

costs. Statistics show that in 2007, a typical Toyota dealership outsold an American by 5 times.55 Taking 

advantage of their positions in bankruptcy court56, Chrysler declared that it would be closing 25% of its 

dealers as mentioned in section 1, and GM plans to eliminate an even bigger number by as much as 

40%. Although the number of Big Three dealerships in the US would still be higher than their 
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 Carty, Sharon. "Families reel from Chrysler cuts." USA Today 15 May 2009: 3b-3b. 
56

 Filing bankruptcy allows the automakers to be freed from state franchise protection laws that would make it almost 

impossible to terminate franchises.  
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competitors after these cuts, I believe that these are certainly positive first steps towards streamlining 

the automakers and improving their operational efficiencies.  

The results also show that perhaps American automakers can still raise consumers’ awareness of 

their dominant presence in rural areas, but I believe that those buyers tend to already be loyal to them. 

In fact, most of them are farmers who have lived there for generations and have always relied on 

American vehicles, specifically trucks, for two reasons. First, American dealerships are usually the only 

ones available in the area. My data shows that the Big Three has 3 to 4 within a 50-mile radius of a 

household while competitors only have 0 to 2. Even if there are other automakers present, rural 

consumers have usually established strong relationships with the American dealerships that perhaps go 

back for generations. Second, only American trucks can deliver the enormous carrying and towing 

capacity, and power (these concepts will be discussed in greater detail in section 5.8) that they need. 

Consequently, I believe that changing the consumers’ perceptions of the American automakers’ 

dealership networks is ineffective in gaining higher market share. 

5.6 Truck 

 

The following graph shows the percentage changes in the coefficients of Truck: 

 

(Graph 5) 
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If people can derive more utility from trucks, or increasing its coefficient as in the direction of 

my hypothesis, the absolute market share of American automakers increases. However, as the absolute 

market share of the Japanese automakers increases at a quicker rate, this decreases the relative market 

share between American and Japanese automakers and contradicts my hypothesis. In the direction of 

decreasing the coefficient, the American automakers' absolute market share decreases in accordance 

with my hypothesis. However, as the market share of the Japanese automakers decreases at an even 

greater rate, the relative market share between them increases, which in the end contradicts my 

hypothesis as well. Nevertheless, regardless of whether my hypothesis was correct, the percentage 

change in market share in each direction (as seen from table 4 and graph 5) is rather insignificant (a 

decrease of 1.8% in the direction of increasing the coefficient and an increase of 1.7% in the direction of 

decrease) compared to the other attributes, which makes this attribute irrelevant for the subject of 

further analysis. 

The second category 

Two variables of importance are: depreciation and reliability. One variable of both importance 

and peculiarity is hp/weight 

5.7 Depreciation and Reliability 

 

The following graph shows the percentage changes in the coefficients of Depreciation: 
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(Graph 6) 

 

Depreciation appears to be very important in a consumer's mindset (the second most important 

after GM’s Dummy as shown in table 5). Unfortunately for the American automakers, they have long 

performed poorly in this area. From the data, American vehicles retain only 65% of their values over 2 

years while Japanese retain 83%57. I believe that it is nearly impossible for American automakers to 

decrease the emphasis that consumers place on retained value as they will always worry about how 

much their vehicle can sell for after a certain number of years, unless it is a collectible such as a Rolls 

Royce Silver Shadow or a Ferrari Testarossa. Instead, American automakers should increase their 

vehicles' qualities to maintain a high resale value. This would eliminate the public’s perception that 

American vehicles depreciate much quicker. To do so, the Big Three should work on two factors with the 

first being the cost of maintenance. If American vehicles had fewer problems, they would be less costly 

to repair and could sell for a higher price. Thus, American automakers need to improve their vehicles' 

reliability, which by itself certainly has an effect on the market share as well (as it is also a variable in this 
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 The retained value is calculated by taking the percentage decrease in American and Japanese vehicles’ values from the year 

2004-2006 
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category, but surprisingly much less so as indicated by table 558). The second factor is the brand image, 

which is again an area that they need to improve on as discussed in section 5.4. 

5.8 Hp/weight 

 

The following graph shows the percentage changes in the coefficients of Hp/weight: 

(Graph 7) 

 

Contrary to my hypothesis, lowering the coefficient actually decreases the absolute market 

share of American automakers while increasing the coefficient increases it. I then examined the relative 

market share and discovered that in the direction of decreasing the coefficient, the difference between 

the market shares of American and Japanese automakers increases consistently and reaches a maximum 

of 0.048 with the coefficient being 0 or a 100% decrease (the value cannot be negative as buyers will 

always prefer higher to lower horsepower given the same vehicle). In the direction of increasing the 

coefficient, the difference first decreases to the lowest point of 0.0088 (with a coefficient of 0.0462) 

then begins to increase again. By performing further analyses, I discovered that if the coefficient of 

hp/weight is increased to infinity, American automakers will have both the highest absolute and relative 
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 The lower importance of the reliability attribute might be caused by the fact that it is an interaction variable, which makes it 

only important for women aged 30 or over (40% of my household sample) as Train and Winston deemed.   
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market shares! This is the only attribute that behaves in this fashion with the percentage change being 

positive in both the direction of increase and decrease in coefficient.  

These results are certainly beneficial to American automakers. They dictate that the greater 

emphasis consumers place on power, the more likely they will choose American vehicles even if they are 

less powerful. I believe the reasoning behind these results stem from the fact that consumers place a 

much higher emphasis on hp, a category in which American vehicles dominate. As a result, the effect of 

having a heavier weight is eliminated. Doing a reality check, one can refer to "American muscle" vehicles 

such as the Pontiac GTO and Firebird, Chevrolet Camaro and Ford Mustang. The public has consistently 

associated these particular vehicles, being sold at an affordable price but capable of delivering 

exceptionally high performance, and their notorious “gas-guzzliness”, with the concept of American 

vehicles in general. Although both Japanese and European automakers also have a lineup of powerful 

cars, such as the Lexus IS-F and Audi RS4, their prices are much higher. Overall, as the public has long 

viewed American vehicles as having more "muscle power", I believe that it is unnecessary for American 

automakers to alter consumers’ perceptions of their vehicles' performances. In fact, such a strategy 

would actually backfire and decrease their market share as consumers are catering towards smaller, 

less-powerful and more fuel-efficient vehicles. On the other hand, if their engineering and technological 

skills allow them to manufacture vehicles capable of maintaining a high performance yet more fuel-

efficient at the same time, they would want to launch a substantial publicity campaign to demonstrate 

that.  

The third category  

One variable of importance is fuel consumption, and one of peculiarity is van. 
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5.9 Fuel consumption 

 

The following graph shows the percentage changes in the coefficients of fuel consumption: 

 

(Graph 8) 

 

It may be surprising that fuel consumption ranks next to the bottom in table 5. As discussed 

before, the public has long associated American vehicles with conspicuous gas consumption, or “gas-

guzzliness” that ultimately leads to their downfall versus more fuel-efficient Japanese rivals. In fact, as 

mentioned in section 4, the EPA does not even rate several American vehicles, such as the Hummer H2 

and the Ford Excursion because their extremely heavy weights result in very poor mpg. Although this is 

good news for the American automakers as it seems that the general public’s belief is not completely 

correct, they would still need to decrease the emphasis that consumers place on fuel consumption to 

eliminate the negative connotation of fuel inefficiency associated with their vehicles. Of course, people's 

perceptions of the fuel consumption variable can never be positive as it is impossible that they want to 

spend more money buying gas given the same vehicle.  

I believe the best strategy for the American automakers would be to announce to the public that 

they understand the problems with their strategy in the past. Realizing that not everyone is interested in 

big and powerful vehicles, they would need to pursue an additional strategy, notably producing small 
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and fuel-efficient vehicles such as hybrids and electric plug-ins that caters to more buyers. In fact, the 

recent production of new models such as the Ford Escape Hybrid and Chevrolet Volt has been a positive 

indicator that American automakers finally understand the dire situations they are facing. Ultimately, 

American automakers should be able to boast that their vehicles’ mpg estimates are lower than those of 

their competitors’. If they can achieve this goal, they should, on the contrary, increase consumers’ 

emphasis on fuel consumption. 

5.10 Van 

 

The discussion of this attribute follows that of “truck” except that the directions of my analyses 

are reversed as the direction of my hypothesis is decreasing in this case as opposed to increasing in the 

truck case. For instance, as the Japanese market share increases at a faster rate than the American’s 

when I decrease the coefficient, the relative market share decreases overall. Therefore, although the 

absolute market share agrees with my hypothesis, the relative market share, the standard measure in 

this paper, does not. Again, the conclusion is that as the percentage change in market share in each 

direction (as seen from table 4) is rather insignificant compared to the other attributes (a decrease of 

11.2% in the direction of decreasing the coefficient and an increase of 3.9% in the direction of increase), 

this attribute is irrelevant for the subject of further analysis. A graph is not provided as it is similar to 

graph 5. 

The fourth category  

Two variables of peculiarity are: MSRP and Affordability.  

5.11 MSRP and Affordability  

 

The following graph shows the percentage changes in the coefficients of MSRP: 
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(Graph 9) 

 

These two attributes behave in a similar fashion and will be discussed together. In the direction 

of my hypothesis, or increasing the coefficient, the Americans’ absolute market share decreases as the 

Japanese’s increases, resulting in a percentage decrease in the relative market share with the Japanese 

dominating the Americans. Thus, my hypothesis is contradicted. Although the Americans’ absolute 

market share decreases to an even lower level in the direction of decreasing the coefficient than in the 

direction of my hypothesis, the Japanese’s market share decreases at a faster rate, thus resulting in a 

percentage increase in the relative market share. In this case, I believe that European automakers are 

gaining market share away from the Japanese automakers more than the American as they are closer in 

price and characteristics when consumers place a less negative perception on price, or decreasing the 

magnitude.  

The results show that if buyers place less emphasis on high prices, they would all be enticed to 

purchase European vehicles ceteris paribus. For instance, if everyone had a $200,000 annual income, 

they would most likely purchase a European vehicle.  As implied by the extremely high European dummy 

variable in Train's and Winston's model (2.40080 compared to the next highest value of0.8017 for 

Korean), European vehicles have more intrinsic value than others. In reality, this view has long been held 
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by the public as we constantly see the rich catering towards European vehicles such as Rolls Royce, 

Bentley, Ferrari and Lamborghini. As a result, American manufacturers might not find it beneficial to 

decrease consumers' perceptions on prices as European automakers will be the ultimate winner. Even if 

they choose to do so, they wouldn’t be successful as their vehicles are also of inferior quality, which 

gives consumers no explanation for the “cost” of the higher price.  

A similar case can be found when analyzing the affordability variable. The only difference is that 

European automakers are gaining market share at a much slower rate than as in the MSRP case since 

income is taken into account. This means that consumers in low income categories will still favor 

cheaper American or Japanese vehicles even if they have a decreased negative perception of MSRP 

because they still cannot afford expensive European vehicles.  

6. Sensitivity of Vehicle Attributes  

 

In this section, I will analyze the effects of altering vehicle attributes by following a method 

similar to that presented in section 5.  

6.1 Hypothesis  

 

Changing a vehicle’s attributes can have an even greater impact on the market share of 

American automakers. This is particularly true in enhancing their brand image as mentioned in sections 

5.4 and 5.7. Specifically, a vehicle’s fundamental characteristics, particularly its resale value and 

reliability, can affect a brand’s image and vice-versa. Again, based on a preliminary analyses of the data 

and an intuitive knowledge of the auto industry, the market share of the American automakers can 

potentially increase if the vehicles’ attributes vary in the following manner as reflected by the “Action to 

Attribute” column in the table below: 
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Hypothesis Table of Vehicle Attributes 

(Table 6) 

 

Number Attribute Action to Attribute 

1 MSRP decrease 

2 depreciation increase 

3 hp/weight (by hp) increase 

4 hp/weight (by weight) decrease 

5 wheelbase  increase 

6 length-wheelbase (by length) increase 

7 fuel consumption increase 

Note 1: the dummies59, by fundamentally taking a value of only 0 and 1, were not included in the table 

because they cannot be altered to say, increase or decrease by 100%. 

Note 2: all the interaction variables were not included in the table because they have already been 

accounted for. For instance, the “affordability (interaction)” variable is already adjusted for when MSRP 

is altered. The other part of the variable, consumer income, is unrelated to a vehicle’s attributes and 

outside the control of the American automakers.  

 

The reasoning for the “action to attribute” column in the table is very intuitive. For instance, if 

one lowers the price of a vehicle while holding its other characteristics unchanged, of course more 

people would be enticed to purchase it given that they place a negative perception on price, thus 

increasing the vehicle’s market share. Similarly, if one increases the wheelbase of a vehicle while holding 

its other characteristics unchanged, more people will be willing to purchase it given that they place a 

positive perception on wheelbase, again increasing the vehicle’s market share.  

6.2 Results 

 

I again performed an elasticity test on all the attributes in the table above to test my hypothesis 

and determine which had the greatest impact on market share. The method for doing so is the same as 

the one presented in section 5.2. Again, I took the difference in elasticity between Japanese and 

                                                           
59

 I also performed a test on the significance of the dummy variable attributes, such as vans and trucks. By comparing the 

market share of the variable when all its vales are 1 to the same variable when its values are 0, I concluded that none of the 

dummies had a significant impact on market share. The change in relative market share was negligible relative to the change 

when altering non-dummy attributes. 
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American automakers to further capture the attributes with the highest sensitivities and obtained the 

following graph: 

(Graph 10) 

 

The attributes most sensitive to changes are: MSRP, hp, weight and length-wheelbase (by 

change in length). As in section 5.2, these attributes were chosen as they "stood out" from the others. I 

believe that my hypothesis is initially correct as it correlates with the direction for which the elasticity 

difference of the attributes is positive.  

Surprisingly, some of the attributes in section 5.2 did not seem to be significant including 

wheelbase, depreciation, reliability and fuel consumption, while others such as GM, dealerships and 

reliability were excluded by default as they were dummy variables.   
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To further confirm my results from the elasticity test and hypothesis, I both increased and 

decreased the values of all the attributes by 50%60 for each American vehicle. The table below displays 

the results obtained: 

Table of Percentage Changes in Relative Market Share of American Automakers by Attributes 

(Table 7) 

 

Attribute hypothesis agrees? -50.00% 50.00% 

MSRP decrease yes 3152.34% -1873.31% 

depreciation increase yes -620.92% 741.09% 

hp/weight (by change in hp) increase yes -1818.52% 2875.46% 

hp/weight (by change in weight) decrease yes 4369.59% -1398.19% 

wheelbase increase yes -1607.64% 2256.44% 

length-wheelbase (by change in length) increase yes -2310.08% 3894.77% 

fuel consumption increase yes -1923.27% 1048.04% 

 

In order of importance, the attributes are: 

 

Rank of Attributes in Vehicle Attributes 

(Table 8) 

 

Rank Attribute 

1 hp/weight (by change in weight) 

2 length-wheelbase (by change in length) 

3 MSRP 

4 hp/weight (by change in hp) 

 

The values in table 7 are obtained using the same calculations as in section 5.2. As expected, the 

direction of change for all the attributes agrees with my hypothesis. All the attributes in table 7 indicate 

that changing the attribute itself has a much greater impact on market share than changing people’s 

perceptions of the attribute. For instance, the length-wheelbase attribute in table 4 has a percentage 

change of 240.21% when its coefficient is increased by 100% whereas the same attribute has a 

percentage change of 3894.77% when the values of the vehicles themselves are increased by 50%.  

                                                           
60

 50% is chosen instead of 100% as in section 5.2 because there are some attributes, namely hp/weight, where if the 

denominator (weight) decreases by 100% to a value of 0, the ratio would be undefined.   



 

 

45 

 

6.3 MSRP 

 

The following graph shows the percentage changes in MSRP in both the direction of increase 

and decrease as from table 7: 

(Graph 11) 

 

The Big Three have used various pricing incentives to lure buyers in the past. Although strategies 

have ranged from lower financing and leasing rates to rebates worth thousands of dollars, most of them 

failed. However, a strategy that seemed to have worked is offering steep employee pricing discounts. 61 

This strategy generates volume but can put the manufacturers in great debt. On the other hand, both 

Japanese and European automakers can usually attract consumers without offering any discounts, 

except lower leasing and financing rates from time to time, even though their vehicles are more 

expensive.  

Consumers do respond to price changes when shopping, but that depends on the good they 

want to purchase. Consider buying a car vs. a pen. A car is an integral part of an average person’s life. 

He/she goes to work with it, buys groceries with it and goes on road-trips with it etc. Therefore, it has to 

be reliable, safe, have good mileage, look good, be comfortable with many standard amenities, and have 

                                                           
61

 "GM Eyes Extension of Employee Discount Promotion Amid Sales Surge." New Cars, Used Cars, Car  

Reviews and Pricing - Edmunds.com. March & april 2009 <http://www.edmunds.com/insideline/do/News/articleId=106210>.  

 

0.00000

0.20000

0.40000

0.60000

0.80000

1.00000

-50.00% 0.00% 50.00%

M
a

rk
e

t 
S

h
a

re

Percentage Change in Attribute

MSRP- Attribute

Japanese

European

American

Korean



 

 

46 

 

a high resale value should the owner deicide to purchase a new vehicle. All of these areas are more 

likely to be satisfied by Japanese rather than American vehicles. In addition, a vehicle’s identity is linked 

with the owner’s identity. For instance, a person driving a Mercedes, regardless of its year and class, is 

probably viewed as more wealthy by an outsider who knows nothing about cars other than the three-

pointed star compared to another person driving a Honda, of which the outsider only recognizes the “H” 

sign. A pen, on the other hand, might also be an important part of a person’s life, but because one 

usually has many of them and replaces them consistently, its level of importance is probably much 

lower. Overall, people are probably willing to pay more when purchasing a good that is an integral part 

of their life for years. These factors, I believe, explain the reason why most consumers would choose a 

Japanese over an American vehicle unless the latter has discounts as deep as employee prices. However, 

over time, even employee discounts failed to lure buyers as consumers become wearier of the poor 

quality of American vehicles.  

Instead of slashing prices, perhaps the Big Three can install amenities that people generally want 

with the base trim and sell it as a “fully-loaded” “special” or an “anniversary” edition. Common options 

include CD player/changer, power and heated driver’s seat and sunroof etc. Both the “special” name of 

the trim, and the notion that thousands of dollars worth of options are now free would certainly appeal 

to buyers. Of course, another alternative for the American automakers would be to offer better 

warranty programs as discussed in section 5.4. 

Perhaps a more extreme strategy would be to launch a bundling, or buy-one-get-one-free 

campaign, which generally has two variations. The first is giving a cheaper vehicle, usually much 

cheaper, with the sale of a more expensive one, and the second is offering two of the same vehicle for 

the price of one. In the past, the first method has been more commonly pursued as manufacturers 
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hoped that it could push the volumes of both the cheap and expensive vehicles without losing much 

profit. The second method, which is usually exercised on extremely slow-selling vehicles and basically 

giving them for free, is much more aggressive. However, consumers might still be reluctant for the same 

reasons why the demands of those vehicles were sluggish in the first place. Regardless of the variation, 

this strategy is usually short-lived as it simply functions as a temporary stimulus/catalyst to boost sales. 

When applied to the Big Three, I believe that this strategy would not be beneficial. The cost of gaining 

sales and hence market share is extremely steep and they would incur very heavy losses. In fact, this 

strategy is probably only viable if the profit on the more expensive vehicle can cover the loss on the free 

one. However, I highly doubt that this can be achievable in the long-term. 

In conclusion, unless American automakers can change a consumer’s notion that their vehicles 

are not inferior, but superior, to Japanese ones by enhancing their brand image and value, consumer 

confidence in the Big Three will remain low and their market share will continue to decrease even as 

prices are slashed, more attractive financing and leasing packages are offered, and vehicles are given 

away for free.  

6.4 Hp/weight (by change in hp) 

 

The following graph shows the percentage changes in hp/weight (by change in hp): 

 

(Graph 12) 
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In section 5.8, I have concluded that American vehicles already have a higher hp than in-class 

competitors, and thus the idea of “muscle car” attached to them regardless of whether the vehicle itself 

is a muscle car. For instance, the Pontiac GTO, which many people think is the first true muscle car, 

offers a whopping 350hp with an MSRP of $32,000 for the base trim. In contrast, a BMW M3 delivers 

“only” 330hp but costs $15,000 more at $47,000 for the base trim.  As mentioned, the “muscle car” 

notion also has a realistic influence on other American vehicles. Consider the Ford F-150. It delivers 

230hp, 40 more than the Toyota Tundra’s 190hp while both vehicles sell for around the same price. 

With this comparison, one can see one of the reasons why the F-150 has been the best-selling vehicle 

for years.   

Although some American vehicles are indeed more powerful than their competitors, others are 

not.  Unlike the case between the F-150 and the Tundra, the Toyota Camry is more powerful than the 

Ford Taurus. The standard engine for the Camry offers 157hp vs. 155hp for the Taurus, while the top of 

the line model offers 210hp for the Camry vs. 200hp for the Taurus. However, without examining the 

specifications, most buyers would probably assume that a Taurus is more powerful than a Camry as they 

are all standard with a V6 engine versus an I4 for the Camry. In turn, they would think that the Taurus is 

more fuel-inefficient as well when in fact both vehicles offer the same mileage for the base trim. Under 

this scenario, the “muscle car” notion produces a stigma on the Taurus as buyers who do not want the 

extra power choose to buy the Camry, which they believe is more fuel-efficient. 

These results demonstrate that American automakers would not find it beneficial to further 

increase their vehicles’ hp unless they could do so without increasing fuel consumption and MSRP. If 

not, as discussed in section 5.8, their market share would further decrease as consumers complain 

about the immense fuel consumption and environmental unfriendliness of their vehicles. Instead, a 
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better strategy to alter the hp/weight variable is through the weight factor, the attribute with the 

greatest impact on market share according to table 7, as explained in the next section. 

6.5 Hp/weight (by change in weight) 

 

The following graph shows the percentage changes in hp/weight (by change in weight): 

 

(Graph 13) 

 

As mentioned in section 5.1, Asians have attached a nickname of “Big Buffalo” to American 

vehicles. The nickname means that they are not only bigger and more spacious as discussed in section 

5.3, but also heavier. Table 8 shows that changing this attribute would generate the greatest impact on 

market share, but I believe that this is only true of several vehicle segments.  

Trucks and certain bigger-sized vans and SUVs require a heavy weight to pull and lift heavy loads 

as part of their function. This is probably one of the reasons why consumers, especially those who live in 

rural areas, consistently favor American vehicles over Japanese. As mentioned in the previous section, 

the Ford F-150 offers greater horsepower at around the same price as the Toyota Tundra. The 

combination of the higher horsepower and weight allows heavy-duty American vehicles to have 

significantly greater towing and lifting capacities than their competitors. Therefore, American 

automakers should decrease these vehicles’ weights only if they can keep their durability and power the 
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same. However, American sedans, and other types of vans and SUVs can certainly be lighter. As a result 

of their heavy weight, these vehicles’ high hp is rendered useless and they are also more fuel-inefficient. 

Consequently, no one wants to drive a slow and bulky vehicle that consumes much gas.  

6.6 Length-wheelbase (by change in length) 

 

The following graph shows the percentage changes in length-wheelbase (by change in length): 

 

(Graph 14) 

 

Quite surprisingly, altering length-wheelbase can yield the greatest change in market share 

according to the elasticity test. Contrary to the results in section 5.2, wheelbase, the measurement that 

focuses on the space of the passenger compartment, seems to be less important than length-

wheelbase.  

I do not believe that this strategy, which might have worked decades ago, is viable for the 

American automakers. For those who are not aware, the American streets in the 60s and 70s were filled 

with vehicles from the Big Three that were notable for their extremely long length in contrast with small 

and short Japanese vehicles that have a minimal presence. Consider the two vehicles displayed below:  
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(Image 1)     (Image 2) 

vs.  

1970 Pontiac Bonneville62   1970 Toyota Crown63 

 

Both vehicles are of the same class but the Bonneville is much bigger and longer than the 

Crown. Hence, the name “Big Buffalo” is derived from the likes of these big and bulky vehicles. As the 

city is becoming more congested and parking spots narrower and smaller, vehicles as big and long as the 

Bonneville are almost non-existent on the streets today as consumers, especially those in the younger 

generations not born in the 50s and 60s, cater towards vehicles that more closely resemble the Crown.  

As discussed in section 5.3, American vehicles already have the greatest in-class measurements 

in wheelbase and length-wheelbase. Thus, unless the Big Three can entice consumers to believe that a 

bigger car is advantageous or many buyers suddenly wanted a vehicle similar to the Bonneville, an event 

that is quite unlikely to occur, further increasing a vehicle’s length would have no significant impact on 

the market share.  

7. Sensitivity of Consumer Tastes and Perceptions and Attributes 

 

 In this section, I have examined a case of changing both the coefficient and attribute to 

determine their effects on the market share. 

                                                           
62

 Sales of the 1970 Pontiac Bonneville, including the hardtop sedan, continued their downward trend. HowStuffWorks. March 

& april 2009 <http://auto.howstuffworks.com/1957-1987-pontiac-bonneville8.htm>. 
63

 1970 Toyota Crown. UNeedAPart. March & april 2009 <http://toyota-parts.uneedapart.com/toyota-crown-parts.php>. 
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 I have chosen length-wheelbase as the attribute and depreciation as the coefficient, both of 

which have the greatest impact on market share in their respective categories according to the elasticity 

tests. Although GM’s dummy is the most sensitive coefficient, it is as I have argued in section 5.4, very 

hard to change.  

To maximize the relative market share of the Big Three, I decreased the coefficient on 

depreciation and increased the values of wheelbase both by 50% (the reasons for the directions of 

change are presented in the results of my analyses in sections 5.2 and 6.2). As a result, the relative 

market share increased by more than 3700%.In the opposite direction when both attributes suffered, 

the relative market share decreased by 2200%. Below is a graph depicting the results:  

(Graph 15) 

 

 In another test, I decreased both length-wheelbase and depreciation by 50%, which yielded a 

decrease in the relative market share by 2300%. When I increased both variables by 50%, the relative 

market share increased by 3800%. Below is a graph depicting the results:  
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(Graph 16) 

 

 Clearly, graph 16 demonstrates that varying the attribute has a much greater impact than the 

coefficient. When depreciation was “benefitted” but length-wheelbase “suffered”, American 

automakers had the lowest market share. However, when the vice-versa happened, they had the 

highest. Hence, American automakers should first improve their vehicle’s attributes followed by 

consumers’ perceptions of them. In fact, I believe that an improvement in vehicle attributes would 

cause consumers’ perceptions to do the same without cost. When the public perceives that the qualities 

of American vehicles are enhanced, they will put their faith and confidence in the Big Three again, thus 

changing their perceptions in the Big Three’s favor.  

8. Conclusions 

 

This paper attempts to shed some light on the distressed situation of the American automakers, 

Ford, GM and Chrysler, in the turmoil of the US automotive market by performing sensitivity analyses 

based on a mixed logit choice model that Train and Winston (2005) constructed. 

In section 5, I have shown that the attributes American automakers would like consumers to 

emphasize are usually already well-positioned in their mindsets. Regarding wheelbase and length-
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wheelbase, the Big Three can emphasize that their vehicles are bigger and cheaper than both in-class 

and upper-class competitors. Although consumers are aware of the fact that American vehicles have 

higher horsepower than their competitors as evident from the notion of “muscle cars”, they do not 

know that in reality the heavier weights of the American vehicles make them less powerful overall. 

Nevertheless, the Big Three should only mention their vehicles’ edge on power only if they are more 

fuel-efficient than their competitors as well. Consumer perceptions on dummy variables such as trucks, 

vans, SUVs and luxury vehicles did not seem to be significant relative to the other attributes. For the 

variables where the Big Three should deemphasize consumer perceptions of including depreciation, 

reliability and fuel consumption, I have concluded that doing so can be difficult. Instead, the Big Three 

should start with improving the attributes of their existing vehicles and manufacturing new ones that 

match more closely with the tastes of consumers. By doing so, the negative connotations that 

consumers place on American vehicles’ depreciation, reliability and fuel consumption will be eliminated. 

The hardest coefficient to alter is GM’s dummy or intrinsic brand value, which is also the most sensitive, 

and the dummies of Ford and Chrysler as they are long-term investments that require the devotion of 

many resources. To do so, the Big Three can perhaps appeal to the idea of patriotism and offer 

enhanced warranty programs. Once brand image and reliability are improved, American vehicles’ 

retained values would be higher as well.  

 In section 6, I began by arguing that decreasing an American vehicle’s MSRP is not always 

successful as consumers are generally willing to pay more for a competitor’s vehicle if it is of higher 

quality, as is usually the case. Although strategies including offers of low financing and leasing rates have 

failed in the past, employee pricing discounts seemed to have been successful. However, that seemed to 

be failing recently as well. Instead of focusing on MSRP, perhaps American automakers can sell a 

“special” vehicle with popular options offered as standard equipment, or implement an enhanced 
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warranty program as discussed in the section 5.4. A more extreme strategy would be to bundle vehicles 

together for free, but that could be financially devastating to the automakers. As mentioned before, the 

“muscle car” notion sticks to each American vehicle regardless of whether it has greater horsepower 

than its competitor. If not, that can produce a notorious stigma that drives away gas-conscious 

consumers. Therefore, as discussed in section 5.8, increasing hp would only be viable if American 

automakers can keep MSRP and fuel consumption constant as well. Although decreasing a vehicle’s 

weight seems to better strategy, it is only true for certain vehicle segments, such as sedans and certain 

types of vans and SUVs. Finally, I believe that length-wheelbase, the attribute with the greatest impact 

on market share according to table 7, does not need to be increased further unless the Big Three can 

entice consumers to believe that a bigger car is advantageous. In contrast with the 1960s and the 70s, 

consumers today are catering towards smaller vehicles as the result of a change in lifestyle and 

environment.  

In section 7, I have demonstrated that varying the attributes do indeed have a much greater 

impact on market share than the coefficients, or consumer perceptions. Hence, the Big Three should 

begin by improving their vehicles’ attributes in accordance with the strategies mentioned above. As the 

qualities of American vehicles improve, consumers would be able to place greater confidence in them. In 

turn, the Big Three will find that the various attributes are emphasized or deemphasized in their favor.   

The “US automotive industry crisis” was actually a beneficial and timely event for the Big Three. 

It alerted them that “being big” is not almighty and powerful, and teaches them how to operate wisely 

and effectively as well. By closing excessive plants, laying off and lowering the benefits and wages of the 

immense number of workers, and trimming the excessive number of brands and dealerships, the 

massive restructuring plans will allow the American automakers to cut costs and streamline their 
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operations and vehicle lineups. They can also take this time to reflect on their mistakes in the past, and 

realign their strategies and positions in the market. Most importantly, they can improve the attributes 

and qualities of their vehicles. In conclusion, although foreign automakers will still have a great presence 

in the future US automotive market, I believe that American automakers will be better prepared to 

compete with them. 
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