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MASCAR iz one of the fastest growing sports in the world. It generates 5
billion dellars a year in GDP and adds new fans to its loyal fan base each
ywoar. The acadsmic study of MASCAR izin its infancy, and this paper secks
to add to that small but grewing body of literatura. The origing of MASCAR
reach back to the days of prohibition, when the cars used by bootleggers
needed spesd while malking delivery runs to avedd the authoritiss in
pursnit. More horsepowear was needed, and so began the quest to modify
cars for more horsepower and reliability. Simultanecusly, auto racing
became a sport. The inaugural aute race at Daytona Beach took place on
March 8, 1056 (Falden, 2oog).

These sarly races, howevar, were not officially organized, and so races
were haphazard and drivers tended to show up randomly. The original
tracks often consisted of dirt or sand. Fans were few in numbers, thus
driving stock cars remained a hobby, since it didn’t generate enough
incomes to qualify as a job.

Cryer the next ten vears, fan interest increased considsrably, and stock car
racing evolved from an occasional, hastily organized race on sand and
dirt tracks to the stadiums and paved tracks we know today. In December
1947, Bill France 5r., both a driver and race promoter, developed the idea
of MASCAR as organized stock car racing subject to specific rules. On
February 1g, 1048, MASCAR ran its first race at the Daytona Beach road
coursa, The Daytona oo remains the premier MASCAR race today. This
paper proceeds in section IT to discuss current ressarch. Saction ITT
discusses data and methodology, while section IV discusses our empirical
modals and estimation methods, Section WV disousses the findings of cur
analysiz, and section VI offers concluding remarks.

Current Research



Scholarly research on MASCAR as a sport is relatively new and has taken
many different directions. One avanue of research foocuses on ths
reliability of WASCAR wehicles and explorss the reasons behind part
failure and ths extant to which thess critical part failures can be reduced.
Majety, Dawande, and Rajgopal (1009) show that in genaral, the typical
reliability allocation problem maximizes system reliability subject to a
budgset constraint. They note that cost iz an increasing function of
reliability and hence the tradsoff between dollars spent and system
reliability. Although the media would have us belisve that MASCAR
cwners are willing to spend wirtually unlimited amounts of money to sarn
a spot in Victory Lane (Wew York Times, 2/13/08; CBS News, 10/8/05),
MASCAE teams themsslves acknowlaedge that in fact, a budget constraint
does exist both in the form of willingness to spend monsy and the rules
imposed on the construction of the wahicles themselves; although budgets
in MABCAE racing are far more substantial than those commen to
comimearcially produced wehiclas (Wachtel, zoodé. Allender (zoo7), thers
continues with the reliability question, asking whether or not critical part
failures in MASCAR wehicles are higher than what are sxpectad and
axploring some reasons as to why in fact they ara.

Other lines of research focus on the type of tournament MASCAR
represents and the most efficient type of reward structure for rank crder
tournaments (ROT), where finish position iz all that matters to getting a
prize. Backer and Harold {1992), Lynch and Zax (zooo], and Maloney and
MeCormick (zooo) use ROT theory to investigate the effect of different
types of payment structures on the performance of contestants. Along
similar lings, Lazsar and Eosen (1981), Mabeluff and Stiglitz (1985), and
O'esfe, Viscusi, and Zeckhauser (1084) began to lock sericusly at a
payoff structure that was preferable for the contest organizer. In fact, it
was this ling of research that began to take the field of sports econcmics
into the realm of serious economic literatura Fizel (zood).

Fans of MASCAE are ultimately interestad in the cutcome of each contast
or race, The MNextsl Cup Champion for the year, in essence, wins ths
majority of the points associated with the 58 races MASCAR holds each
vear at different tracks. Before the seazon and before each race, popular
media focuses much attention on predicting the winner of sach race.
Howewear, thare iz little in the sports economics literature that attempts to
devalop models that help pradict the cutcome of a NASCAR race. Plitzner
and Rishel (zoog) develop a model predicting order of finish in MASCAR
races based on variables such as car speed, driver characteristics, and the
lika. Allender (2oof) develops a one season multivariate model showing
that driver experience, along with other wvariables, is a statistically
significant wariable in determining the winner of MASCAR races. This
paper seaks to add to that burgecning body of literaturse by developing an
ampirical modsl that identifies the most important variables contributing
to a driver's success in a race. Thus, the model can be used as a tool in
pradicting the cutcorme of MASCAR races.

Data and Methodology

The pocled time series-cross sectional data set for the study spans the
period 1900-zo0d. Each season consists of forty thres cars and thirty
aight races. The data were cbtained from the MNASCAR website. Cur
methodology utilizes regression analysiz by estimating two slightly
different models using weightad least squares. Our third model iz a logistic
regraession modsl, which sszentially converts the least squares model into
a probabilistic regrassion modsl (Gujaarati, 10020,

Empirical Models and Estimation Methods

The baszic modsl to be estimated is described in equation (1), FP
represents finish position and is the dependent variable. 5P represents



starting position or pole position as determined during qualifying runs.
We axpect the sign on this explanatory variabls to be positive. That is, the
closer to the front the driver starts the racs, the closser to the front hs
should be expected to finish. DY *5F represents the interaction between
D% which is driver vears of experience and starting position. We includs
this wariable based on the theory that driver sxperience enhances ths
positive impact of starting position on finish position. Thus, the sign on
this wariable iz expacted to be positive. PC represents the parcentage of
laps under caution. Since caution laps freezs car position, we axpect the
sign on this explanatory variable to be positive since the more the caution
flag comes out, the harder it is for cars coming from behind to make up
laps. DY*TL represents the interaction term between driver years of
experience and track length. We expect the sign on this variable to be
negativa, As the track langth sxtends and werks togethar with driver
yvears of axperience, we expect the driver, able to negotiate the varicus
track lengths to mowve further toward the front.

Empirical Results

Initially, we test the model by estimating equation {1) using weighted least
squarss with driver years of experience used for weighting purposes.
Table I reports these findings. Based on the t-statistics all model variables
are statistically significant at the 1 percent level. Starting or pole position
achieved during qualifying runs positively affects wining first place, which
iz what was expectad. The interaction of variables 5P and DY also show
the right sign. The more experience in years a driver has, the higher his
likelihood of winning. Therefore, as expacted, the sign on this interaction
variable is negative. The wvariable designated PC or percentage of laps
under caution is showing a positive correlation to wining because whils all
drivers are affectsd by caution laps, our results show that mors
axperienced drivers take advantage of this circumstance to take the lead.

Finally, the interaction of the variables DY and TL doss not help a driver
to advance to the top position. &4 possible explanation may be that on
short tracks, more wrecks ocour becauss mors passing attempts are mads
on the curves, which are likely to eliminate, on a randeom basis the wrong
driver, at the wrong time regardless of experience. More specifically,
“bump drafting” as a strategy for passing on curves can be successhul but
depends not only on the exparience of the driver attempting it, but also
on the condition of the car being bumped which the driver attempting the
maneuwvear has limited knowladge of.

Hence, wa axpect more randomness on short tracks.
Table 1

Dependant Variable: FP

Method: Least Squares

Date: o102/ 08

Sample (adjusted): 1 21408

Included cbservations: 21607 after adjustments
Weighting series: DV
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Table IT reports findings of weighted least squares for equation (1) with
the added wariable total life time winnings of a driver in dellars. This
variable iz designated W. The raticnale for adding driver winnings in
dollars as an explanatory wariable is that the wining teams and drivers
anjoy added resources which improwve the quality of squipment, team
meambears, and cars. All of thase factors are expactad to push a driver to a
wining position in future races. Therefors, cne expects a negative
coofficient sign for this variable. Table IT suggests that this hypothesiz iz
correct and statistically statically significant. The remaining findings in
Table IT are qualitatively identical to those of Table T and in the interest of
bravity we do not replicats that analysis. The B squared statistic for the
two wariations on equation {1) howvers under do percent which isn’t bad
but suggasts further research.

Table =

Dependent Variable: FP

Method: Least Squares

Date: o1/0z/ 08 Time: 16:07

Sample (adjusted): 1 216408

Included observations: z1607 after adjustments
Weighting series: DY
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Log likelihood 87972 57 F-statizatic 2720825
Durbin- Frob(F-

Watzon =tat 0.0950143 StatiStiC:l (EREleealele)
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Table III reports estimation results of equation (=), that iz, the logistic
model. Based on the t-statistics, all wvariables in the modsl with ths
axception of the interaction wariable TL*DY are statistically significant at
the 1 per cant level. Variable 5P shows that when its value is lower, the
driver iz starting further to the front, the higher the log of the odds of
winning. This iz as expected. Similarly, as before, the interaction of the
variables PC and TL raizes the log of the odds of winning. In contrast to
cur results of the weightad least squares estimation reported in Tabla I,
the interaction of wariables TL and DV turns ocut to be statistically
insignificant in the logit model. This is unexpected and requires further
investigaticn.

There iz one possible explanation here, however. The tracks used in
MASCAE range from thres-quarter miles to two and a half miles in langth
with the wast majority being between 1 and = miles. In other words, thers
iz so little wariation in track length that the standard errcr on this
axplanatory wvariable iz large. If you run track length as a stand alons
axplanatory wariable, the t-statistic iz low and makes track langth an
insignificant explanatory variable. In addition, the results show that mors
winnings in dollars for a driver, increases the log of the odds of winning
races. Howewer, the log likslihood number iz a large negative number
indicating that the model is a good overall fit.

Table 3

Dependent Variable: DUM1
Method: ML - Binary Logit (Quadratic hill climbing)
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Sampla (adjustad): 1 21408

Included observations: 21607 after adjustments
Convargsncs achievad after o iterations

Cowvariancs matrix computed using second darivatives
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ar) 1428.80%3 v 0.291831
Probakility(LE o
stat])
Conclusion

Thiz paper sst out to develop an empirical modes]l based on theoretical
hypotheses to explain the finish position of drivers in MASCAR races. The
modal clearly identifiss the most important variables that explain ths
finish position of each driver. This paper utilizes both a weightad least
squares modsl and a logistic modsl to test our hypothesss regarding the
variables meost likaly to influence the finish positicn of drivers in WASCAR
races. Thesa models produce promising results as demonstrated by the t-
statiztics and the R squared statistics.

Thiz paper offers suggestions for further ressarch. In order to improvs
Rz, it may be adwvisable to explore the option of including additional
axplanatory variables. Ancther avenue worth exploring is how best to
frame and utilize the variable associated with caution laps. Theoretically,
the number of laps under caution is totally unpredictable prior to each
race, Or is it? Are thers scme races that involve more crashes and hencs
cauticn laps than othars? If that iz not the case, then the randocmness of
caution laps would be picked up in the errcr term and contribute to a
lower Bz, On the other hand, again theoretically, the numbear of caution
laps that occur during a race should have a significant effect on ths
clitcome because caution laps allow for pit stops that give the crew tims
to make adjustments, add gasolins, and change tires, all of which should
affect finish position. The broader question here is that the randomneass



factor plays a great rols in MASCAR as a rank order tournament than it
does in other rank order tournaments such as track and field.
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