Record statistics

I. INTRODUCTION

Although extreme value statistics provides relevant in-
formation about building dikes or hedging our financial
bets, people are more fascinated by another type of ex-
treme statistics, namely by records achived in sports, in
lifetime, or in the strength of hurricanes.

The problem is easily formulated. Let yo,vy1, ..., Yn_1
be an ordered set of random variables (e.g. time series
of a stochastic process; e.g. the daily measured temper-

atures at a given location). Then y,, is an upper record
if

Yn >max{y03y17"'7yn—l}- (1)

Naturally, we can also define a lower record a y, <
min {yo, Y1, ..., Yn—1}. In general, yo is considered as the
first record.
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One of the most investigated quantities in record statis-
tics is the the probability of record P, at time n. The
probability P, is the rate at which a record is produced
at the given event, formally it is defined as

P,, = Probly,, > max{yo, Y1, .--s Yn—1}] - (2)

The other important quantity in record statistics is the
record number R,, which is the number of records that
occured in the time series up to time n. The average num-
ber of record number can be simply expressed through

record probability

II. RECORD STATISTICS FOR IL.I.D.
VARIABLES

There are a number of fundamental results related to
record statistics for i.i.d. variables which are independent
of the underlying distribution p(y). Both the probability
of a record P, at n and the average record number (R,,)
can be easily computed by the so called stick shuffling
argument.

For i.i.d. variables the record among n + 1 y; values
can be at any ¢. Thus the probability that the record is
at ¢ = n is (let’s remember that we start with ¢ = 0)

jo— (4)
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It follows then that the average record number is given
by

n n 1
R)=3 P> s 9
=0 =0

for large n, and this is independent of the underlying
parent distribution. The only assumption is the i.i.d.
nature of the random variables.

Of course, there are correlations and, furthermore, usu-
ally, the time series is not stationary. E.g. one expects
that if there is global warming then there is trend among
the variables. These are already more complicated prob-
lems which are in the centre of attention of present day
work on record statistics. Interested parties may consult
the following (recent, quite well written and understand-
able) papers: [1-5].
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