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Figure 4.4. EXPLORAT ORY DAT A ANALYSIS:

Highway Deaths and Type of Car
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Ty pe of car a fac tor in highway deaths,
U. S. study reports

By Chr ist ine Russell
Specia l to the Record

The chanc e of dying in a traffic accid e n t
depends gre atly on the type of car inv olved,
with a more than eig ht-fol d differenc e in
death rates bet ween the worst-ranke d and
best-ranke d cars, a new study shows.

"This is the first tim e that fat ali ty rat es
have been pub lis hed" for indivi d ual types of
cars, said Brian O’N e ill, pre sid e n t of the In-
suranc e Institute for Hig hway Safety, whi c h
ev a luated 103 of the mos t popular cars. "I
think this is the best measure to dat e of the
safety of cars in ser iou s cr ashes," he said.

Abou t two -thir ds of the differenc es in
death rates can be accou nted for by the size
of the car and the age and sex of the drive r,
O’Nei ll said. Alt hou gh the role of alc ohol
wa s not directly mea s ure d, it was accou nted
fo r in par t becaus e a large pro por tio n of al-
co h ol-rela ted fat ali tie s involve male or you n-
ge r drive rs.

A mid -si zed speci alty fou r-door, the Vol v o
740-760, had the lowe s t death rate (0.6 per
10 ,000 regis tered cars), while a sma l l spor ts
car, the Chevrole t Corvette, had the hig hest
(5. 2). Of the cars wit h the 10 lowe s t death
rates, only one – the Vol k swage n Je tta fou r-
door – was a sma l l car.

By con trast, 12 of the 15 cars wit h the hig h-
est death rates were sma l l, the study fou nd,
and the othe r thre e we re mid -si zed .

"This rei n forces yet aga in the rela t ive safe-
ty of large cars compare d to sma l l cars. ....
Bu t what we’re als o able to det e rmine from
this study is that eve n within the size cla s s es,
so m e cars are doi ng much worse or better
than othe rs," said ins titute pre sid e n t O’Nei ll,
a statis ti cia n.

He not e d that, for ins tanc e, among sma l l
fo ur-door cars, the Chevrole t Chev ett e ha s a
death rate nearly fou r times as hig h as the
Vo lkswage n Je tta . And the safety records of
a number of mid -si zed cars "means that eve n
thou gh size is impor tant, you don’t hav e to

be in a super-large car to be in a safe car, if
the manufacture r buil ds the car appro priat ely ".

The study als o highlig hts the "ve ry hig h
death rates of per for manc e and sports cars,"
said O’N e ill. In addit ion, single-ve hicle
cr ashes are more likely to be fat al in sma l l
cars than in large cars, the study fou nd.

The finding s by the ins titute, a non -profit,
scie n tific and edu cation a l gr oup sup por ted by
the ins uranc e safety groups and indivi d ual
co mpanies, are bei ng publis hed in a speci al
Nov. 25 issue of its pub lication, St atus Rep ort.

The ins titute study computed death rates
base d on occup ant deaths and car regis tra-
tion s in the three -ye ar per iod from 1986 -88,
when more than 75,000 occup ants of passen-
ge r cars die d in crash e s. This includes
1985 -87 car model s gr ouped by veh icle se-
ries of sim ilar con str uction and whe elbase.
Re sul ts were pre sent e d only for cars wit h at
le ast 150,000 regis tration s du ring the per iod.
Some model s, such as the Chevrole t Chev-
ette and Spect rum , have sin ce been dis con-
tin ued or modifie d.

The ins titute use d data from the federal
Na t ion a l Highway Traffic Safe ty Adm inist r a-
tion’s Fat al Accid e n t Re por ting Sys tem and
regi stration cou nts compi led by a com me r-
ci al firm, R.L. Polk. The ave r age death rate
among the 103 model s wa s two per 10,000
regi stration s.

In gen eral, drive rs unde r ag e 30 and male
drive rs are at gre ater risk of a fat al accid e n t,
regardle ss of the type of veh icle. They are
also more likely to drive cer tain types of cars.

To compare how various types of cars
we re per for ming, the ins titute dev elo ped a
model to calcula te pre dicted death rates for
each type of car, tak ing into accou nt the ex-
pect e d propor tio n of you ng and male driv-
ers as wel l as the car size, as reflected by its
wheelbase. "The differenc e between a car’s
ex pected and actual death rate tells us how
mu ch better or worse that car is per for ming
than we wou ld expect, giv en its size and

drive r mix," O’N e ill said.

Among the 103 veh icle ser ies, 58 per for med
bett e r than pre dicted dur ing the study pe-
riod and 39 per for med worse. In six cars,
predicted and actual rat es were the same.

O’Nei ll not e d that the re was no single an-
swe r to accou nt for the various differenc es
fo und in the 103 cars, but in some cases,
li ke the Vol v o, improve d desig n or str uctural
differenc es might giv e a better safety record .
In the case of sports cars, the hig h speed at
the tim e of a crash mig ht make fat ali tie s mo re
li kely than expected, sugge s ting the need for
higher-speed crash -prot e ction feature s.

At the tim e of the study, O’N e ill not e d,
the Toyot a Cres sid a, whi c h ha d on e of the
lowe s t death rates, was the only car inclu ded
that requi red automati c re s train t s as a stan-
dard feature. For all new 1990 model cars,
the gov ernment requi re s eit her air bag s on
the drive r’s sid e or automati c seat bel t re -
st r aints for bot h fr ont-seat passeng ers.

"This wil l im prove the safety of vir tually
all cars, but some wil l stil l be bett e r than
ot he rs," O’N e ill said. In the sho rt ter m, he
adde d, it is likely that the differenc es be -
tween cer tain cars wil l be accentuated be-
caus e air bag s are initia l ly bei ng offered in
mo re of the large r cars.

The ins titute’s study has not yet been re-
vie wed by outsi de groups. Michael Finkel-
st ein, associat e administ r ato r fo r re search
and deve lopment at NHTSA, not e d that his
ag enc y ha s att emp ted to compare death
rates for different cars but nev er pub lis hed
the res ult s.

"We were nev er satisfie d that we knew what
the differenc es we re the res ult of," he said.
"My gen eral cau tio n is that fat ali tie s are the
re sul t of a lot of facto rs, rangi ng from who
the drive rs are to differenc es in how the ve-
hi cle s are use d. Somewhere in the equ ation
is how well the cars are eng ine e red . We’ ll
do a careful exa m ination to see what we can
le arn from (the ins titute study)."

On the basis of what is said in the article EM8912 reprint e d abov e, what do you infer was the pr incip al qu estio n(s) to be
answe red by the Ins titute’s inv estig a t ion?

1

What data sou rces we re use d in the inv estig a t ion?

• We re the data from thes e sour ces con tin uou s or dis cret e? Exp lain briefly in each case.

• What con trol did the Ins titute hav e ov er the accurac y of thes e data?

−− How mig ht this con trol, or lack of it, affect the answe rs from the inv estig a t ion? Exp lain briefly

2
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• What arithmeti c operation was use d by the Ins titute to co mbi ne the dat a fr om the different sou rces?

−− What name is giv en to the res ulting combin ation in the article EM8912?

−− Sh ould this combin ation be model led by a con tin uou s or a dis cret e variable? Exp lain briefly.

The inv estig a t ion made use of the number of veh icle reg istra tions of cer tain car model s ov er a 3-year per iod, whe rea s on e
of the inv estig a t ion s des cribed in Fig ure 4.3 on pag e 4.11 use d the number of baseball games won by maj or-le ag ue teams
ov er an 18-ye ar per iod. Dis cus s br iefly whi c h of the two data set s is likely to provi de answe rs wit h less seve re lim itation s.

3

Explain briefly what you unde rst and by the stat ement in the thir d paragr aph of the article EM8912 reprint e d ov erleaf on
page 4.13: About two -thir ds of the dif fer ences in dea th rates can be accounte d fo r by the size of the car and the age and
se x of the driver.

4

Explain briefly what is meant by the se con d sent enc e of the thi rd parag raph: Al t hou gh the role of alc ohol was not direc tly
measured, it was accounte d fo r in par t beca use a lar ge pro por tion of alc ohol-rel ate d fa ta lit ies inv olve male or you nger drivers .

5

What index of car size wa s us ed in the inv estig a t ion? Identify the place(s) in the article EM8912 whe re this infor mation is giv en.

• Su gge s t why this mea s ure was use d; what are its advant age(s) and disa dvant age(s)?

• Br iefly dis cus s on e oth er mea s ure of car size that mig ht rea son ably hav e been used in the inv estig a t ion.

6

In the fou rth parag raph of the middle colum n, the article EM8912 reprint e d ov erleaf on pag e 4.13 mentio ns that Results wer e
prese nte d on ly for car s with at lea st 150,000 reg istra tions dur ing the per iod . Su gge s t re ason(s) why this rest riction was impos ed.

7

How are the lim itation s of the inv estig a t ion’s answe rs made more seve re by the matt e r mentio ned at the end of the fou rth
paragr aph of the middle colum n of the article EM8912: So me model s ..... have sin ce bee n discont inued or modified .

• What ge ner al matt e r does this illu s trate about answe rs from dat a-base d inve s tig a t i ng?

8

In the thi rd-la st parag raph of the article EM8912 reprint e d ov erleaf on pag e 4.13, Brian O’N e ill of the Ins uranc e Institute
fo r Highway Safety mentio ns the improve d safety likely to res ult from the ins tallation of ai r bags, initia l ly on large r cars.
Su gge s t possib le rea son(s) why air bag s (o r au tomati c seat bel t re s train t s fo r both front-seat passeng ers) mig ht not in cre ase
the safety of car occup ants in accid e n t s.

9

In the last parag raph of the article EM8912 reprint e d ov erleaf on pag e 4.13, Michael Finkels tei n of the NHTSA is quoted
as hav ing said of another set of dat a on the same topi c as the Ins titute’s : We wer e never satisfied that we kne w what the dif-
fere nces wer e th e result of. On the basis of what is said in the article:

• ou tli ne an essentia l ambiguity inv olved in the analys is of ei ther data set ;

−− id e n tify the best single-paragr aph sum mar y of this matt e r in the article;

• ou tli ne how Bria n O’Nei ll mig ht defend the assig nment of rea son s fo r the differenc es among cars in the Ins titute’s Re por t.

10

The article EM8912 reprint e d ov erleaf on pag e 4.13 is als o us ed in Statis ti c a l Highlig ht #99.
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