3._£ The Geometric Distribution

-—C_onSiolU an e_)(l:e,mme,,d' wi'H« a. ser|es
of identical and fnale,f;e,nale_rd' ﬂTl\aLlS)
each re;su_\'i'inrxj m erther a success
er a failure.

— Similar 4+ o \o]nom'chl exPe,rime;d‘) &xcep"':
—Tlae,re \S v_\_gr a —pi‘xei numl:e.-r a‘p ‘,‘riq\s,
~Rather +he series concludes after

)
+he Lirst suwccess,

- The rv. of {n'hures'l‘) Y) s the number
of the trial on which +he -p.'rs'f

Suwccess ocecurs.,

- The saml:le space congists of -

- TF P(Suceess) = p  and P(Failure)= g

on each 'TrIaL\) t+hen :



In T-;ne,rn..l) for any num ber 3,-':')2)3)...
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Exqmrle 1-‘ Su_rroS¢ -Hn,e_ rroLaLilH‘y o‘F
an a.FF“cmd’ Pa«.SSinj o alrivfnj test
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1S  the Fro\oaki,f"’y Hat his  initial
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Theorem: TL v L ﬂ@m(P)) then .

Eroo‘(‘\.’ Will ke jivu\ n e |later secthon,

E-Xamr\e 1 qaiu'n: Find E(Y)) V(Y) M\al a

3.6 T‘Ae Ne.l:c’rive Binomim\ ‘DiS‘h‘iLw"\'fon
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each re,sul'l'fnj In & SUCcess eor -F&ifure.

~“Now we define a rv. T +hat s
the number of the Yrial on which

-\'\r\& r-th U CCesSS OCCWUrsS,

No"‘QZ Tf =1 +hen this Y ois




This imr\ies the first ('&-I) +rials
contain _ ) and the ‘a,""Hﬂ
+ria.\ 195 a

Pro\:m\bilf‘}“, ot +his ¢

So the probability funchon of this

hefgcd"i\fe binomial distribution is:

Example 2 Suppese HO7Z of e_mrloyees at
Oun_‘Fif‘M have —races of qs\oe_s-}as in thelr
l\M\jS, T he Lirm s asked +o sead 3
such er("‘]e—ﬂs o a mdic«l center ‘G:»r'
Lur ther '\‘es*‘inj, Find +he rrabahilff‘f‘}%ﬂ‘
Q)LG.C_‘H\/ | O em loye_es must be c.kcdx'eol 1o
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Tke.ore,n:: TE£ Y s a V\eﬂQ-Hve, binomial
r.V. [Skor'l'\mncl‘- 7~ NB(r, F)_]) +hen

Proof - LUl be Froueol n o later gecton.
gxmf\ﬁ 2—(‘1)'- TL each mitial test costs
$2_O) find E(c) and \/(C‘_)} where

C = +he botal costs of +he initial
tests for the Lirm.

Contrast with Binomial Distributhon

-Both involve a Sequence of "BRernoulli
+rials”
- Por tae \oinomia\ rv., we .C;x +he

number of 4riale and count +he
number of successes htwined

"For' 'Hr\t n&jk"‘i\l& La.momiq,l P.V.) we ’Fix
+\»\e nu.m\oex o-p successes qno{
count the number of trials needed.




Note: Soeme sources deline a “jeome:h*ic_ )
\ * N ' 'Y
or  a r\eﬂauhve binomial” r.v.

rV.

Ji-C@e,rem+\7 than  our hook :

As "Pae number of  Lailures Leﬁwe_ e
First Suc.cess; or “the number of
failures  bedfore  the rth success)

res Fac:\-ive,l\/,
— LL‘S{V\S 'HAO Se cle;pu'n'rl-{ons) 'Hr\e j-emel'T‘fc
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- ITn this class, we will always use
the definitions jive,n in our beok.

- E-Xouv\‘:.\e% O'C -pinalfnj je"" mej“ri (o °~Y\.¢Q
neaatve  binomial robabilities in R
are j‘\vQ_,r\ on -\—\«e Course Uudn F‘kjﬁ.



