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FREDICTING A SELLER™S WARRANTY LOSSES
AND A BUYER™S POST WARRANTY LOSBSES
FROM TIME TO REFAIR DATA

IMTREDLCT TN

The reliability or urreliability of the operating condition of any
systen is  always made evident by the number of repairs it requires in
suceessive time intervals of its operating history. This is the reason why
auntomotive vehicle sellers shouwld collect what we call TIME T0 REFAIR
cdata, which tell ws the nunber of repairs or corrections per achbive
vehicle in successive 20 day periods of vehicle ownership. These same data
will not only enable ws to predict warranty costs to the seller, but,

also, the post warranty exdpenses  which  must  be paid by owners of the

vehicles. Thess are  what might be called vital statistics on the
propul atd on e i particwlar vehicle model and &ll  dts  parts  and

sl -assanbl ies.

I this bulletin we discuss the Entropy o d.e@.. the Oumul ative Mazaerd,
method of making reliability predictions from TIME TO REPAIR cdata. By
attaching a Dollar Losse to each repair we can develop & program for
@liminating the weakest links within the entire system, thus realizing
continual  reliability growth  and more  customer  satisfaction. In obther
words,  we will develop & LOBE FUNCTION depending upon the serilousness of &
vahicle's deviation from the perfect performnance customers desire. This is
the wsame philosophy  as  that emploved by proponents of the  TAGUOHI
AFFROACH . I the Entropy approach we sioply define LOSS FER VEMICLE as
the DOLLAR ENTROFY.
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A TYFICAL TIME TO REFAIR DATA SET

Consider the ownership experience of sold vehicles of a certain model
type which lists vehicle ages since their delivery dates to their buyers
in 30 day intervals, together with theair  total  numbers ancd bhow many
repairs have have been needed. Such a data list appears in the Table below

for 968% aold vehicles.
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PROGRESSIVE RISE OF DEFECTS (REFALRS) PER ACTIVE VEHICLE

14 we want to trace in a predictive fashion the growth of defects in
thess vehicles we must determine how many active vehicles should be used
as the divisor for the repalr count of each time interval in order to
caleulate the risk (hazard) of a failure occurance regquiring repair in
that interval. Those vehiocles within any interval we assume have gmné (o
the average) halfway through the interval, while all other sk s et
vehicle have gone all the way through the interval (since they are beyond
the end point of the interval). Thus, we get the following tabulation freom

W w

the data on page 2 3

ENTROPY
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LOG-L0OG GRID
EHTROPY PLOT OF DEFECTS/VEH #S FUNCTION OF VEH AGE
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FIGURE 1
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DETERMINING THE DOLLAR _LOSS FER VEHICLE V8. AGE

VEHTCL.E AGE | NO. ALTIVE IDBLLQR L L) IDQLLQR HAZARD | DOLLAR ENTROFY
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By least squares curve fitting on Log~log paper
Abscissa = In (Age) 3 Ordinate = 1In (Dollar Entropy)
We fimd that
Slope = 1.19 Correlation Cosfficient = 99707
%1 per vehicle in 470 days
10 per vehicle in 211 days
$172.08 per vehicle in 369 days (first Ve ar )

)

The graph of these data appears in Figure < .
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FIGURE 2




DRI STATISTICAL BULLETIN

Velume 18 August ., 19688
Bulletin 4 Fage 7
CONCLUSTOM

The two graphs (Figures 1 and 2) shown clearly that while a set of
vehicle defects may appear to have an alarming total rambier of cases (Ll bke
a B-10 life of only 142 days), the actual dollar losses per vehiole could
be something trivial (like $12,08 per vehicle in the customer's first year
of ownership). This all goes to show that in addition to counting repairs
we shouwld also count the costs involved.



