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P(0)=0.5

P(OUF)= % = P(0)+ P(F)- P(O N F)? P(0)+ P(F)- P(O)- P(F)=
0.5+ P(F)-0.5-P(F)= P(F) =%

P(OVE)= % = P(0)+ P(E)-P(O E)F P(0)+ P(E)-P(0)- P(E)=

0.5+ P(E)—0.5- P(E) = P(E) :%
P(FUE)=P(F)+ P(E)- P(FNE)=P(F)+ P(E)- P(F)- P(E)=
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P(D+)=0.01
P(T+/D+)=0.9
P(T-/D-)=0.8
Bayes:
P(D+/T+)=(P(T+/D+)*P(D+)/P(T+))=
(P(T+/D+)*P(D+))/(P(T+/D+)*P(D+))+(P(T+/D-)*P(D-)) =
0.9*0.01/(0.9*0.01+0.2*0.99)=0.009/0.207=0.0434
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1-0=(C(8,3)+C(8,4)+C(8,5))/2°8=1-182/256=74/256
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c=1;

3/4+b(t-1)=1 when t=2;
b=1/4

t+a=3/4 when t=1;
a=-1/4;
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Ez] = f&xgdm+fmdm+flf4*mdsc = 2f3xa’ly "t +atf2l}, el =
[i] 1

172
=1/124+1/2—1/8+1/2— 1/8 = 5/6
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Var|z] == fEdem + fmzdx + fl,f-’-i- wzidz — (Ez])’ =
1] 172 1
172 2
1/2xzg’ " +a%fall, +at/121 - (2)° =
1782 +1/8 — 1/24 4 2/% — 1/12 — 25/36 = 0.21181

Plz = 15/z = 0.25) P(025 <z < 15)
F 18 0.28) = _ _
fz < 15/ = ) Flz = 0.28) Plz = 0.25)
F(L5) - F(0.25) 7/8—1/16 )
1-F(028)  1-1/16 12/15 = 0.86667
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Answer:
A. This is a Poisson distribution with (A =121). If you prefer, you can call it a
binomial distribution with n=several million and p=121/n. But that's essentially the
same as Poisson.

B: Use the normal approximation. p=A =121; 6=11, z=(130.5-121)/11 = 0.864 (don't
forget the continuity correction!) ®@(z)= ®(0.864)=0.806 .



C. Yes! The null hypothesis is that the two vaccines are equally safe (A =121), while
the alternate hypothesis is that the new vaccine is safer (A <121) We compute using
the null hypothesis: z = (100.5-121)/11 = -1.864, ®(z)= 0.031. In other words, if the
null hypothesis is true, then there is only a 3.1% chance of getting 100 or fewer cases.
With 95% confidence, we reject the null hypothesis in favor of the alternative that the
new vaccine is safer.
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