L. (30 points: 5,10,5,5,5)

I have e
ave a box with 1 red balls, 3 blue balls, and 5 green balls.

(a) %);?111;23 4 times WITHOUT replacement. What is the chance that I get exactly two green
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(b) T draw 4 times WITHOUT replacement. What is the chance that I get exactly 1 red or
exactly two green balls?
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(c) Consider two eventé A and B, draws are with replacement.
at least 4 greens in 9 draws.
B: at least 19 greens in 36 draws.
- Which chance is bigger? If possible, explain in terms of the Law of Averages. If not
possible, explain why not.
wes | green below he expected yelive [ Warl S ad chosn error (CE
’(’D‘/ oL, Term

Chance enrev T wl lezlb Size for ads. Term .
(d) Consider two events A and B, draws are with replacement.
A: at least 4 greens in 9 draws. '
at least 16 greens in 36 draws. -
Which chance is bigger? If possible, explain in terms of the Law of Averages. If not
possible, explain why not. T
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(e) ||ionsider two events A and B, draws are with replacement.

exactly 5 greens in 9 draws.
3. exactly 20 greens in 36 draws.
Which chance is bigger? If possible, explain in terms of the Law of Averages. If not
possible, explain why not.
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2. (15 points:5,5,5)
Suppose we do the following simulation having to do with event, A for part ¢) on the previous
page. The box has 1 red balls, 3 blue balls, and 5 green balls.
Event A is that for 9 draws with replacement, we draw at least 4 greens.

(a) Each simulation should be 9 draws from the box with replacement, and for each simula-
tion you should check to see if event A happens. Write code to do 10,000 replications of
this simulation and compute the proportion of times that event A happens.

mean ( wbinow (10000 4, 5/4)5>=4 )

ov=

wfan LV'Q“(‘!“Q L\Ow\ W(S‘MV'C( o\, q‘ '\" oo = (("'/i)gﬁ)\\ >=“3\

(b) True or false, and explain briefly: If you do this simulation in R, the proportion of times
that event A happens should be quite close to the chance of event A.

“Tyrue, long ron eropontion sviould be 0 4o probalbs | ity

(¢) Suppose that for this simulation you create a vector of length 10,000, and each entry in
the vector is the number of green balls drawn for that set of draws. True or false and
explain briefly: A histogram for the numbers in this vector should look very much like
the normal curve.
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3. (30 points: 10,5,15 9 ) , o : .
(Income Number) of A’ ’W"'At k k@"ﬂ L\'t / o W.I-Atk k&j kt

$1000s | households lo 20 0.5 |0 29 0.5
30-50 30 -

50-80 120 4o 30 1.3 35 =0 15
80-100 60 20 59 | 25 30  0.83
100-150 75 25 ) 0.5 2k 5o 0.§
150-200 15 5 50 o.| 5 5o o.|

The data above is for 300 household incomes in a particular neighborhood. You may as-
sume that the incomes are evenly distributed within each interval and that the incomes are
continuous.

(a) Draw a histogram including axes and density scale.
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(b) Write a line of code in R to make the same% stogram. The data 1s in a data frame called

data and has a single column called income. Assume that the package ggplot2 has been
attached (so you can use any functions in that package). The histogram should use the
density scale (total area 1), have the same class intervals as in the original dataset, and
you should make the bars red with blue outlines.
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Suppose the top 15 households (who earned $150,000 to $200,000) each earn $4000 more.
For each of the summary statistics below, say what happens to the summary statistic.
Does it go up, go down, or stay the same? If possible, say how much it goes up or down
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