PROPERTIES of Poiss ON NSTRIBuToN ' ‘ Poisson distribution, mean=0.5

[SEE PLoTs of B, -—e *

SMALL A, <1: P dcmau: rapidiy

with increasing k. Largest is f.

Probability

INTERMEDIATE N & B rites to maximum,

then falls. To find pesition of max,

tonsider the catio

P _ et/ = A V!
Peet MMyt T T TRT
A

So that Pk>Pﬁ" IF k<>«,

e < Py (f R2A

[and P= P if k=2 (wnusual)];

e the Max occurs for k= Int(A)

Probability

[integer park of N, "rounded down"],

LARGE A : P becomes approx. &AUSHIAN
wWith mean A and 5. (%

e~ (k=N /an

Pk &S [_Mtghl‘ retven 4o this
1‘!’ N another leerure ]

Pc toy Tt : LECTURE 13
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Poisson distribution, mean=5.5,
compared with Gaussian
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Sum OF POISSON RANDOM VARIABLES

Swppose £ and m are Poicson RYs with
WMeans A and 4, respectively [ey., £
Mmight be = of hutricsnes and M the 3 of
tiunamis]. What’s the distribution for their
Sum S dem ? [ssdkof ditatters, ie
huviicanes + tiunamii]
§ MOy be Mmade up (v various ways —

(#m): (50), (S=41), ...(5=RK), ... (0,5)
= all mutually exclusive possibititieg,

Pronb\‘léhq o{‘- fcenarie ¢=$-|:, wm=k

X -A}x -,«.}
(s-o-)’ &
to be Summed over ﬂu pomblc k=0,4) .5 ¢

- -k 1] e—(AtA)
=[5 AF W SJ
p = [,,

so(s-l')' 3] s!
-(Mh) [usivG BiNomiAL
THEORIM ]

~
= () L

§)

ey S it ALSo & Poiston RY, whose
mMean <S> = A+ M.

EASY EXTENSION :

E [Tum oF Paissen RV;]

ALTERNATIVE ARGUMENT : Think of
Loand wm as being the number of
§eiger- counter "elicks® in 4ime ntervalg
A ond A, for o0 mean Countrate » = 1.0,

[These are Poitfom RV: with means

Aond p.]

Bub s=4+m  would then be the total
Counts in time Ath, wWhich (s a
Poiston RV with wean <> = Avh,

¢ By 4390 2y are
Porston= distributed RVe with meaus
Ay Apg oo Any fCSpCGﬂVd\'| their Suwm
s= Zh 1t o PoisSon RY with mean

13

<5 = )_'.).,', )




[Sum oF PoisseN RY;]
EXTENSION To VARIABLE o¢(t)

Although we derived tve Poisson disteibution
for the cale of conttemd hazard rate o,
the redwil on " Swws of Poisten RVS™ maiees
extension to %(t) eoasy:

4 of counts {n inherval [$)5+45)

'S PeitSon RY wWith mean () AS

= TotAL cownts in [0,t] s also
Poitsen RV with meon N
A= Z ka5 — [ i ds,
atl

inbervals 88

W foct, this s often uled (Mplicitly ¢
¢q. 3k of hurvicanes per year wint be
tecoted a5 Paisfon RV, even though the
hazard rate (S non-consrant [hurricanes
hoppen Mainly {u the hurncawne feason], Bub
We'd hove 4o be expiieit abour f+ if
Considering only port of the year,

We'd also need tu be explicit about W(t)
for RA Source : w(b) = o, e—t/T
waless T 5> dime-Seale of experiment,




