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6. Suppose that 1% of all drive rs on the roa d on Sun d ays are intoxi c ated, and also sup pos e that a bre athalyzer cor rectly indi-
cates intoxi c ation for 97% of all intoxi c ated drive rs who are test e d.

(a) If the bre athalyzer inco rre ctly indicates intoxi c ation for 0.5% of drive rs who are test e d but are not in t oxi c ated, find the
probability that a drive r whos e breathalyzer test is posit ive really is intoxi c ated .

(b) Des cribe briefly what you r calcula t ion s in (a) indicate about the accur acy requi red for the rea ding giv en by a bre athalyzer.
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We can use the fol low ing tre e diag ram to organize the infor mation
give n in the stat ement of the que s tion, whe re:

ev ent I is dr iver is intoxicated and cI is dr iver is not in toxicated (the complem e n t of I),
ev ent B is br eathalyzer tes t in dicates intoxication.

Pr(B) = Pr(B|I) ×Pr(I) + Pr(B|cI) ×Pr(cI)

= 0.97 × 0.01 + 0.005 × 0.99

= 0.0097 + 0.00 495 = 0.01465;

Pr(I |B) =
Pr(B|I ) × Pr(I )

Pr(B)
[Baye s’ rule]

= 0.0097
0. 01465

= 0.6621 −∼ 66%.
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Thus, fe w er than two-thirds (a bou t 66%) of drive rs on a Sun d ay who test posit ive wit h
the bre athalyzer ar e in t oxi c ated (base d on the hypot heti c a l value s in this que s tion);
this is cle arly an unaccep tably hig h er ror rate for the bre athalyzer test.

Looking at the expre ssi on above for Pr(B), we see that the hig h er ror rate cou ld be
re duced if Pr(B|cI) we re to be decre ase d; that is, the fa lse posit ive rate of 0.5%
fo r the bre athalyzer test needs to be sub stantia l ly re duce d in a situation like this.
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