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The Binomial Distribution and STDs

As reported on NBC Nightly News, May 14, 1998, 1 out of every 5 US adults between the ages of 15 to
55 years old is infected with an STD. Present (2014) statistics shown 40% infection from 18 - 30
years of age. What might this mean to you as a future college student? Consider the example below
(using the Binomial Probability Distribution) relating the probability of STD infection for any sex act with
drawing colored marbles from an urn.

Consider a college dorm with 1000 male and 1000 females housing 40% infected students (red marbles)
and 60% uninfected students (white marbles). Develop a function which predicts the probability of acquiring
an STD for a sexually active student in the college dorm described above.

Assumptions:

1) You can't predetermine infected partners with any certainty
2) You might have sex with a previous partner

3) Sex with an infected partner has a 100% chance of infection

This problem is analogous with drawing out from an urn x number of red marbles in n number of trials with
replacement... a binomial experiment!

The random variable x is defined as having sex with an infected partner (drawing out a red marble or more
than one red marble) and therefore becoming infected. You theorize an "acceptable risk of infection”
during your college years might be obtained by having sex only once per month. Assuming your
freshman year last 12 months, determine the probability of infection by the end of the year.

# of white marbles in the urn: w = 60C
# of red marbles in the urn: =400
# of trials (with replacement): no=1s

Each trial is independent of the others.

Thus, the probability (p) of drawing a red p = r p =0.4
marble is: W+ T
H;bpkraog?bility (q) of drawing a white q=1-p q=06
PDF for the discrete binomial probability distribution is: f(X) = _n q Xp”
X-(h =X)!
where: _m is the number of possible combinations or: ,C,

X-(n —x)!
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This graph shows a nearly 100% probability that you will encounter an
infected partner by your 12th month (and therefore become infected
yourself)!

Assuming you follow your promiscuous plan, you are virtually
guaranteed to be infected before the end of your freshman year!



