Problem 1

A credit card company collects data on 10,000 users. The data contained two variables:
an indicator of the costumer status, i.e., current (def = 0) or in default (def = 1) and a
measure of their loan balance relative to income, i.e., low (bal = 1), medium (bal = 2) and
high (bal = 3). The data is in the following table:

def

I 0 1 |
| 8,940 64 |
I 651 136 |
I 76 133 |

. Compute the estimated marginal distribution of costumer status

pldef = 0) = SHIELTE — 0.9667

p(def = 1) = PTG = 0.0333

. What is the conditional distribution of bal, given def = 1?7

pbal =1ldef = 1) = Grigsris = 0.1922
pbal = 2|def = 1) = grriasss = 0.4084
p(bal = 3|def = 1) = griasrss = 0-3994

. Make a prediction for the status of a costumer with a high balance.

pdef = 0lbal = 3) = =5 = 0.36

pdef = 1bal = 3) = =3 = 0.64

Therefore, the prediction is def = 1, as it has the highest probability.



Problem 2

In a recent episode of Mythbusters, Jamie and Adam (the show’s hosts) wanted to
determine whether women are better multitaskers than men. To test this theory, they had
10 men and 10 women perform a set of tasks that required multitasking in order to have
sufficient time to complete all of the tasks. They use a scoring system that produces scores
between 0 and 100.

The women ended up with an average of 72 with a standard deviation of 5, while the
men averaged 64 with a standard deviation of 9. In the show, The Mythbusters concluded
that this 8 point difference confirms the myth that women are better multitaskers. Based
on the results from the experiment, do you agree with their conclusion? Why?

We are looking to make a general statement about the how men and women differ ON
AVERAGE. So far, the information in the problem tells us that women are better than men
as the scored on average 72 versus 64 of men.

However, before we get to a final conclusion we need to acknowledge that these results
are based on a SAMPLE of 10 men and 10 women and could be different if we have seen a
different set of men and women. So, we need to figure out the variability in these estimates
(ie, average for men and average for women) and think about how could they change if we
were to see a different dataset!

The standard error for X is what allow us to evaluate this variability and with that
we can build confidence intervals... so, we have: Xjen = 65, Xwomen = 72, Spien = 9,

SWomen = 5.

The standard error for X for men is:
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so the 95% confidence interval is

Xiten £2 X 55, = 64 £2 x 2.85 = [58.30; 69.7]

The standard error for X for women is:

s? 52
Sy = \/L;me =1\/15 = 138

so the 95% confidence interval is

XWomen £2 X s, = 7242 x 1.58 = [68.84; 75.16]

Given the overlap in the confidence intervals we CANNOT conclude at the 95% level
that men and women are different in general!



Problem 3

During a recent breakout of the flu, 850 out 6,224 people diagnosed with the virus presented
severe symptoms. During the same flu season, a experimental anti-virus drug was being
tested. The drug was given to 238 people with the flu and only 6 of them developed severe
symptoms. Based only on this information, can you conclude, for sure, that the drug is a
success?

The general estimate for the rate of people with severe symptoms is

850
6,224

b= =0.136

with standard error

(0.136) x (1 — 0.136)
5 = = 0.0044
S5 \/ T 0.00

leading us to the following 95% confidence interval: [0.136 4 2 x 0.0044] = [0.128;0.145]

The estimate for the rate for people that took the drug is:
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with standard error

\/(0.025) x (1 —0.025)
Sp —
r 238

leading us to the following 95% confidence interval: [0.025 4 2 x 0.01] = [0.005; 0.045]
Yes, given this information we can conclude that the drug is working.

= 0.01

Now, it turns out that the people who received this drug were all MBA students. Can
you infer any causal connection between the the drug and the lack of severe symptoms?
What are some potential confounding variables that may influence whether someone develop
severe symptoms or not?

Is the drug working or are the people that took the drug generally more healthy and
therefore more resistant to the virus’ complications... my guess is that MBA students are on
average healthier than the general population as they are wealthier, more educated, etc...
so, by having data only on the drug for MBA students we may need to be a little skeptical
of the real effectiveness of this drug!



Problem 4

In 1960, census results indicated that the age at which American men first married had a
mean of 23.3 years. It is widely suspected that young people today are waiting longer to
get married. We want to find out if the mean age at first marriage has increased during the
past 50 years. We plan to test our hypothesis by selecting a random sample of 40 men who
married for the first time last year. The men in our sample married at an average age of
24.2 years, with a standard deviation of 5.3 years.

1. Based on a 99% confidence interval, what do you conclude?

First we need to compute the standard error for the average age...

5.32

so that our 99% confidence interval becomes:

24.2 + 3 x 0.838 = (21.68; 26.71)

So NO, we cannot conclude for SURE that men are getting married later in life as
the 23.3 is included in the confidence interval.



