Q,”‘( varakn  on classcal v

. In o Pamodli tral wih
repﬁccmenf“ ,Lﬂ X= 4 xuee))
e X ~ B (n,p)

Qge)hiyl N Wha}’ hctpp.?m L{

we.  have wo reptacement ?




Hypergeometric random variable (1)

wctie veptaement

Xo Do (n, B

Use: Consider the experiment
@ Urn containing N balls
e m white balls, N — m black balls 7\

@ Sample of size n is drawn without replacement
@ Set X = # white balls drawn

Then
X ~ HypG(n, N, m)
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Hypergeometric random variable (2)
Notation:

X ~ HypG(n,N,;m), for Ne N* mn<N, p%, 1)

State space:

{0,...,n}
#way lo choare # woyy o pck n-L B
Pmf: L WamngmW . “among W-m

P(X:k):w 0< k<n

(n) + way bo pck n bold
-~ among N bally
Expected value and variance: Set p = 5. Then

ElX] = mp, Var(X) = mol1 ) ()
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Hypergeometric and binomial

,—[Proposition 14.]

Let Hﬂp@'(n,l),ml ~ ?)c'n(n, %" )
e X ~ HypG(n, N, m), L‘-ﬁ Nom ae &Vge,
@ Recall that p =
Hypothesis:
n<mN, i<mN
Then
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Proof
Expression for P(X = i):

m! (N —m)! (N — n)!n!
(m— )iV (N—m—n+i))l(n—i) N!

B (n)i_lm—j”_l_[i_lN—m—k
i) o N—=Jj = N—i—k

Approximation: If i, j, k << m, N above, we get

n

P(X=1)~ <> pi(1— p)"

1
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Example: electric components (1)

Situation: We have
@ Lots of electric components of size 10

@ We inspect 3 components per lot
— Acceptance if all 3 components are non defective

@ 30% of lots have 4 defective components

@ 70% of lots have 1 defective component

Question:
What is the proportion of rejé(ted lots?
accepled
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Modeling  Defue

A= " LoF acepld”

Li= “we pck o OF whh | defechic *
4 defechie ”

\_/
30% a,( bohy

w
L 4 = l 174 4 w

We wolh o compute
baye |
P(A) WAL ) IP(L ) + PCALL, ) AL, )

WA) - 0« IRAIL) + O3 PAILG )




PA)= 0« RAIL) + O3 P(AIL, )
Claim HypG-(n, N, m )
PCAIL ) = T(x=0)
where X, - # defecke picked
Xyn Hyp(3,00, 4 )

= X, w H{ij‘('ﬁ 10, 1)
PCAMLE) = PO = 1) - )G

@) @ G

(%) )




Concliyin
A= -7 x QD)(;’) - (g)(g)

5) 5)

MA) ~ 54%




Example: electric components (2)

Events: We define
@ A = Acceptance of a lot
@ L; = Lot with 1 defective component drawn

e L, = Lot with 4 defective components drawn

Conditioning: We have
P(A) = P(A| L1) P(L1) + P(A| L) P(Ls)

and
P(L,) = .7, P(L,) = .3,
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Example: electric components (3)

Hypergeometric random variable: We check that

P(A| L) = P(X1 =0), where X;~ HypG(3,10,1)

iy OO

Thus

Conclusion:
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Outline

© Expected value of sums of random variables

=] & = E DA
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Expectation of sums

,—{Proposition 15.]

Let
@ P a probability on a sample space S
@ Xi,...,X,:S— R nrandom variables

Hypothesis: S is countable, i.e
S = {S,'; i > 1}

Then

e[3-x| =Y el

i=1

\.
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Amk Tf qu’bm(np) we
decompre X

X = Z C, Wl'lem
Xc = (l z.ﬁ ucey af -th trad

O  oherwie
Torevey
Xi ~ @(P) =P
= |ELX) E[Zx) ZEZx}

¢=r

win

wp



