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1 . IM9!qqI!.g!
[he reseaich worker and statist ician frequently deal with-pheno!'
ena ln which events o[ sone tJ4)e occur ranalon]y 1n t lne' lha v01'
sson process is the formal i lodel of such phenonena.

The results of any experlnent ln whlch observatlon ls perforneil
"o " t i nuous  r v  and  i ' eve i r t s '  ( i . e . ,  occu rcences  o f  any  €pec l f l eq
rJ"a i--"r i- i l rr iJa . can slwavs be dcscribed bv s function x=x(t l ,
r"ni" ir * ir"e-ih. numuir or e;ents observeal '  x, durlng the f irst t
unlts 6f obseTvabion, for al1 values of t  fro!0 o through T' the
{rotal adount of obse:i'vatlon perforneal. such an experlnent, yiel-
d in f ,  an  obse rv .d  func t i on  x ( t ) ,  i s  a  Po lsson  p rocess  1 f  t hF
e""it" occu" rantlonly in the s6nse of the following natural defl"
n-it lon, aiven that airY nunber x of events are obsel 'vod In arlv
arnount t"of obsefict lbn, the poinlts of occurlence of the x evcnts
are randonly ( i .e., independently unlfof lnly) dlsltr ibuted bet\t€en
O and t.

An axarnple in rhich the Poisson process ls s very accurate and
useful rnodel is an observeal serles of bir i lstr ikes.

A loisson trocess can be characterizeal in the fol l-olqing two s1nts
le alternaaive anil  equivalent ways:

(a) The "wait tng l t l loes" w between successive events are indepen-
dently dlsltr:ibuted wtth lthe exponential" denaLty funclrion

t ( w )  =  ( i / o ) e - * / o ,  w > o .

I lere 61s the nean of vrait ing t imes:

E (w)  =  e .

(b) The lncrenent y=x(tr)-x(tt) ol x(t) on any interval of
l=t2-t l  has the ?oisson-dlsltr lbution
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h = (salou) '/ /

anal

c = O" --hz-)/(h-1).r - P
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Suppose ne t iould l ikc tc tost some f leel t  of  alrplanes to determi-
ne vhether a:r  a class they have the MFTBSB of,  say! 600 f ly ins
hours or the ITIFTBSB of only too f ly ing hours. We set a r isk of.
9% of reject lng the nul1 hypothesis { ITFTBSB = 600 f1y1ng hcurs)
a h o n  j n u e ,  a n d  r i . k  o f  1 0 ;  o f  " c c . p b i n 6  t h a  h r . o t ] l e . . L s
(l,trrTBSB = 600 llytns hor.rs) when actually the t?ue ( lmlolor"n)
I,fi'TgSB is only foo ftying hotrTs. Then out baslc data vrox-ld con-
sist  of  the fol lcwing:

zd = - '1 .6+5,

e Jev = 2,  h

! r o m  l o r m u l a  \ u , /

z4_p =  1 .242,

=  z 1 / 1  =  t . z i 9 9 . @
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