
NOVA Data School
Data Science Foundations Course, August, 2019. Practice Set 3

1. Normal Distribution After Facebook’s earnings announcement we have the following distribution
of returns. First, the stock beats earnings expectations 75% of the time, and the other 25% of the time
earnings are in line or disappoint. Second, when the stock beats earnings, the probability distribution of
percent changes is normal with a mean of 10% with a standard deviation of 5% and, when the stock misses
earnings, a normal with a mean of −5% and a standard deviation of 8%, respectively.

1. Ahead of the earnings announcement, what is the probability that Facebook stock will have a return
greater than 5%?

2. Do you get the same answer for the probability that it drops at least 5%?

2. Binomial Distribution The Downhill Manufacturing company produces snowboards. The average
life of their product is 10 years. A snowboard is considered defective if its life is less than 5 years. The
distribution is approximately normal with a standard deviation for the life of a board of 3 years.

1. What’s the probability of a snowboard being defective?

2. In a shipment of 120 snowboards, what is the probability that the number of defective boards is greater
than 10?

[You can use R and simulation with rbinom, rnorm as an alternative]

3. Chineese Stock Market On August 24th, 2015, Chinese equities ended down −8.5% (Black Mon-
day). In the last 25 years, average is 0.09% with a volatility of 2.6%, and 56% time close within one
standard deviation. SP500, average is 0.03% with a volatility of 1.1%. 74% time close within one standard
deviation

Figure 1: Economist article, August 2015.

4. Body Weight Suppose that your model for weight X: Normal distribution with mean 190 lbs and
variance 100 lbs. The problem is to identify the proportion of people have weights over 200 lbs?

5. Google Returns We estimated sample mean and sample variance for daily returns of Google stock
x̄ = 0.025, and s2 = 1.1. If I want to calculate the probability that I lose 3% in a day, I need to assume a
probabilistic model of the return and then calculate the p(r > 3). Say, we assume that returns are normally
distributed r ∼ N(µ, σ2). Estimate parameters of the distribution from the observed data and calculate
p(r < −3) = 0.003

6. Google Survey Visitors to your website are asked to answer a single survey Google website question
before they get access to the content on the page. Among all of the users, there are two categories

1. Random Clicker (RC)
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2. Truthful Clicker (TC)

There are two possible answers to the survey: yes and no.

Random clickers would click either one with equal probability. You are also giving the information that the
expected fraction of random clickers is 0.3.

After a trial period, you get the following survey results. 65% said Yes and 35% said No.

How many people people who are truthful clickers answered yes?

7. Bayes Gold and Silver Coins A chest has two drawers. It is known that one drawer has 3 gold
coins and no silver coins. The other drawer is known to contain 1 gold coin and 2 silver coins.

You don’t know which drawer is which. You randomly select a drawer and without looking inside you pull
out a coin. It is gold.

1. Show that the probability that the remaining two coins in the drawer are gold is 75%.

8. Another Version of HIV A controversial issue in recent years has been the the possible implementa-
tion of random drug and/or disease testing (e.g. testing medical workers for HIV virus, which causes AIDS).
In the case of HIV testing, the standard test is the Wellcome Elisa test. It’s effectiveness is summarized by
the following two attributes:

• The sensitivity is about 0.993. That is, if someone has HIV, there is a probability of 0.993 that they
will test positive.

• The specificity is about 0.9999. This means that if someone doesn’t have HIV, there is probability of
0.9999 that they will test negative.

In the general population, incidence of HIV is reasonably rare. It is estimated that the chance that a
randomly chosen person has HIV is 0.000025.

To investigate the possibility of implementing a random HIV-testing policy with the Elisa test, calculate the
following:

1. The probability that someone will test positive and have HIV.

2. The probability that someone will test positive and not have HIV.

3. The probability that someone will test positive.

4. Suppose someone tests positive. What is the probability that they have HIV?

In light of the last calculation, do you envision any problems in implementing a random testing policy?
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