
54: E4

#In a groupof a people, each person issick with prob,I
independently. Whatis the expected of sick people?
-

Y
X=E,E(xi) where Xi=Eperoniin Sick

E(Xi) =1.p +0.(1 -p) =P

E(x)=

#(GEMtesting) Need to test a people for a disease
Lex:syphilis in WWI soldiers). p =BS testis positive).

todd:testeveryone (->ntects) Expensive.

Method2: - mix the samples of apeople, test the mix.

If testnegative is no more tents needed ( I test)
If positive ->test all be people individually (-)k+1 testI -- · Repeatfornext k people, etc.

etedMethod2
z

*
-
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-grows X =x, + ... +Xn/k

...Xin whereXi#ftests needed for group i) =41,k+13.

*[xi=132 (all K people are negative)=(1-p)" (independence)

=>(Xizk+13 =1- D-p>*.

-> E(Xi) =1.(1 -p)"+(k+1)(1- x-x2) =1 +k(1
- x -p)) :

=>E(x) =E(xi) =(X) it-(-)*] Exact answer.
· Optimize ink? Simplify first:

Bernoulliinequality:( -p)" 11-pk
->E(x) = n(t +ph)

Minimize ink. Optimal choice:k=E
Ex) =arn for small p.

·For example, ifn=100,000, P=10*(on average, up=10 sich)

->k=100, E(X)- tests 100,000 in Method
1.

Note:Multistage-Olmplogt):almostachieves
lower ld of up.
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