MATH 180A (Lecture AQQ)

Today: Independent trials

Next: ASV 2.4-2.5

Week 3:
Homework 3 due Friday, February 9

Midterm 1 (Wednesday, February 1, lectures 1-8)
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Finmte or countoble set of
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and ? PK=t) =14
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Continuous condom varioble

For eoch feal number t P(X=t)=0
Becouse (1) and () this implies
that F 1o continuous
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Densities (PDF)
Some continudus randem variables howe chbabi\ﬂj
densities . This is the infinitesimal version of the
P(‘obubilﬁj Mass —Func‘hon,

X discrete | Redti tq,.. & X confinuous
De(6) = P(x-t) P(X=t)=0 for all teR
Probubi\th mags function




Densities (PDF)
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PDF : exisience
Thwm - | FX is continuous and CP'\ece_wiSQ\ diffe centiable

then X has c[ensH‘J
Proof : Follows from FTC e

Example et X = condom number chosen unh@o(m\j on [o1]
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Question

\lour caC is .(h o Mminor aCC(c(eM'.T*\e Aamajg rePof\('

cost 15 o random numbec befween 100 and 00 dollers
VYour insufance deductible is s00 dollars.

Z = our out of FgckeJr 2x penses

Question:  The rondom variable Z s

(o) continuous

(b) discrete

(c) neither

(d)  both



‘hclepe_ndenjf random voaciables
A collection X, Xz,..., Xn of roadom variables defined

on The same samP\e space ore ‘mde\;enden* 5y

for ony B, Ba,-w, BnCR | fhe events

le.
SPQQ(QI cose: f XJ are discrefe random vaciobles ot
suffices +o check The simple ¢ condition

{or o-ny ceo) numbecrs T, 4.

E_)(Q_mp\& Let X, Kei- Xn be Hfair coin Hosses | H~ [, T~0
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E)«Fertmen*s can have numerical obsecvables —buk
somefimes You on\j observe  whether dhere s

succesS o Haulure
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|nde‘>enclenjr Aials . Binomial disterbution
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Xy s Ko, Yo~ Ber ()
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|nde\>er\olen’r Avals . Binomial distelbution

Example Rl a faic die 0 dimes. What is the Pmbqb"\\;%j
fhat & Comes ap ot least 3 4 imes?
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Ficst success time . Geomedcic  distei bution

Kee‘) ro\\ir\3, Let N dencte the fiest coll where 6 &
G-ppars. N is o rondom vacriable .

Whot s the digteibution of N7

N= ficst success in re?eoﬁeé 'mde?endeh-\ Trials (success cote ).
Mode| Heials with (unlmited number of ) independent Bec(p)s

IN=kY = {X=0, Ka=0 - K =0, Ke= 1}
P(N=k)=

-

Geometric Disteibution  Geom (p) on {23y . s 11



Race evenis. Poisson disteibution

Let Avo and et X be o rv. -h\ainj values in {o,1,2,... .
X hQS Poisson d(sﬂ‘{bu‘\'(oﬂ w'\’\\\ ?QCQW\Q‘S‘Q_(‘ )\ \-F

P(X=k)= foc kefon2,0
WNe write
Poisson  disteibution desceibes The Probqb'\\ijr\j ot o
"roafe’ event occurs k. times ofter re?'aOCHnj fhe

QxPo_rimenjr (‘\ﬂée?enéthr ’\'Fiq\s)“munj“ 1imes.
\S '“\'\5 QL K)(‘obo\b\(\\"l':j d(&‘&ﬁbu‘ﬁoﬂq.

P(X=k)20 |

A gives the “Q)QPEC’\'QA number® of occurrances



Potsson  disteibution. Exam P\e

Obsecvotion: between 1835 ond 183U (20 3&&(‘5) i 14 anids
of  Prussian acmy there were 196 deaths Hcom horse
kicks  distributd o the -?ol\ow\nﬂ woy
¥ deaths per unit | ¥ unit-years empiricel

Per year, ke with K deaths peo al)-\\;'}:s P(X= \L)
O |4y
l 9|
2 32
> 1
4 2
total
ki O 280

Let s ‘uPedaé numbec’ of death pec andt



