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EXAMPLE 2.27 | Medical Diagnostic PL AI 8\ r M

Because a new medical procedure has been shown to be
effective in the early detection of an illness, a medical
screening of the population is proposed. The probability P ( B\

that the test correctly ide meone with the illness as

v idthesoha it P(BIA)
positive (known as the sen: s 0.99, and the probability

that the test correctly iden meone without the illness P(E N

\ = —
as negative (known as the specificity) is 0.95. The incidence p( P ' X C X
of the illness in the general population {$0.00017 You take - P(A) @ == P @) \A F p(A\ e B A ° p Q
the test, and the result is positive. What is the probability that

you have the illness? o.‘i‘i (0.0001)"\’ O_Ob_ (O.qq qq)
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28.1 m@ Customers are used to evaluate prelim;
inary product designs. In the past, 95% of highl successful P('@\H\
products received good reviews, 60%"0f/mo_de%%sfc_c§? P (&iM)
ful products received good reviews, and lo%mp (61p)
Q(\'\\r ceived iews. In addition, 40% of products have been
P(M) highly successful, 35% have been moderately successful, and
P@\ 2i‘79_have been poor products.
a. What is the probability that a product attains a good
review? P (¢)
b. If a new design attains a good review, what is the proba-
bility that it will be a highly successful product? PCh16)
c. If a product does not attain a good review, what is the
probability that it will be a highly successful product? P (4 |G ’ Dl ul®)

Py PG IHY PCRY ~ P(GIM) PLm) +PCalP) PCP)
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L, 284 (M Software to detect fraud in consumer phone cards
O(alT é_t’ra_cks the number of metropolitan areas where calls originate
each day. It is found that 1% of the legitimate users originate
oo calls from two or more metropolitan areas in a single day. How-
) ever, 30% of fraudulent users originate calls from two or more
00001 me[rop—OHan areas in a single day. The proportion of fraudulent
O®) Users is 0.01%. If the same user originates calls from two or more
metropolitan areas in a single day, what is the probability that the

user is fraudulent?

Plrimy= PCAIEY Ple)
PCA)
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4.5.10 In 2002, the average height of a woman aged 20-74
years was 64 inches[with an increase of approximately 1 inch
from 196(3 (http:/fusgovinfo.about.com/od/healthcare). Suppose
the height of a woman is normally distributed with a standard
deviation of 2 inches.

a. What is the probability that a randomly selected woman

in this population is between 58 inches and 70 inches?

b. What are the quartiles of this distribution?

c. Determine the height that is symmetric about the mean

that includes 90% of this populafion.

d. What is the probability that five women selected at ran-

dom from this population all exceed 68 inches?

a., P(58 < x< o) = P (-'5 <?<3)= Q-.19845 -q.00135 = ©0.9975
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4.5.16 The length of stay at a specific emergency department in
Phoenix, Arizona, in 2009 had a mean of 4.6 hours with a stan-
dard deviation of 2.9. Assume that the length of stay is normally
distributed.
a. What is the probability of a length of stay greater than
10 hours?
b. What length of stay is exceeded by 25% of the
visits?
c. From the normally distributed model, what is the proba-
bility of a length of stay less than 0 hours? Comment on the
normally distributed assumption in this example. 4.
2

(® hs

2:0-67‘5.
X=6-5325

a Pp(x21) = 2= x=Mo 1e-u6 o 1.8¢

p(?)l.ﬁ&):().Qé%é’?’? — p(=2>186)= [-0. 968557 = 0.03 443

c.2=-3 — x:=77



