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This exam consists of 12 questions, worth a total of 83 points, plus one extra credit
question worth 3 points.

Write your PID in the top right corner of each page in the space provided.

Please write clearly in the provided answer boxes; we will not grade work that appears
elsewhere. Completely fill in bubbles and square boxes; if we cannot tell which option(s)
you selected, you may lose points.

(O A bubble means that you should only select one choice.
[ ] A square box means you should select all that apply.

For full credit, your solutions must use methods of the course.

You may use one page of double-sided handwritten notes. Aside from this, you may
not refer to any other resources or technology during the exam. No calculators!

By signing below, you are agreeing that you will behave honestly and fairly during and after
this exam.

Signature:

Version A

Please do not open your exam until instructed to do so.



Important: Before proceeding, make sure to rip off the last page of this exam
packet and read the data description.

Question 1 (3 pts)

Which of the following columns would be an appropriate index for the treat Datakrame?
() "address" () "candy" () "neighborhood" (O None of these.
Question 2 (4 pts)

Which of the following expressions evaluate to "M&M"? Select all that apply.

[ ]treat.get("candy").iloc[1]

[ ] treat.sort _values(by="candy", ascending = False).get("candy").iloc[1]

[ ] treat.sort _values(by="candy", ascending = False).get("candy").loc[1]

[ ] treat.set_index("candy") .index[-1]
[ ] None of these.

Question 3 (6 pts)

Consider the code below.

street = treats.get("address").str.contains("Street")
sour = treats.get("candy").str.contains("Sour")

a) (3 pts) What is the data type of street?
() int (O bool (O str (O Series (O DataFrame

b) (3 pts) What does the following expression evaluate to? Write your answer exactly
how the output would appear in Python.

np.count_nonzero(street & sour) > sour.sum()
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Question 4 (9 pts)

The "address" column contains quite a bit of information. All houses are in "San Diego,
CA", but the street address and the zip code vary. Note that the “street address” includes
both the house number and street name, such as "820 Opal Street". All addresses are
formatted in the same way, for example, "820 Opal Street, San Diego, CA, 92109".

a)

b)

(6 pts) Fill in the blanks in the function address_part below. The function has two
inputs: a value in the index of treat and a string part, which is either "street" or
"zip". The function should return the appropriate part of the address at the given
index value, as a string. Example behavior is given below.

>>> address_part (4, "street")
"8575 Jade Coast Drive"

>>> address_part(1, "zip")
"92109"

The function already has a return statement included. You should not add the word
return anywhere else!

def address_part(index_value, part):

if part == "street":
var = 0
else:
———(@___
return treat.get("address").loc[___(b)___1.___(c)___
(a):
(b):

(c):

(3 pts) Suppose we had a different function called zip_as_int that took as input a
single address, formatted exactly as the addresses in treat, and returned the zip code
as an int. Write a Python expression using the zip_as_int function that evaluates to
a Series with the zip codes of all the addresses in treat.




Question 5 (5 pts)

Write a Python expression that evaluates to the address of the house with the most pieces
of candy available (the most pieces, not the most varieties).

It’s okay if you need to write on multiple lines, but your code should represent a single
expression in Python.

Question 6 (9 pts)

Suppose you visit a house that has 40 Twix, 50 M&Ms, and 10 KitKats in a bowl. You take
three pieces of candy from this bowl.

a) (3 pts) What is the probability you get all Twix?

40 39 38 40 40 40
O 100 100 100 O 100 99 %
40 40 40 40 39 38
O 100 100 100 O 100 99 9%

b) (3 pts) What is the probability you get no Twix? Leave your answer completely
unsimplified, similar to the answer choices for part (a).

c) (3 pts) Let a be your answer to part (a) and let b be your answer to part (b). Write
a mathematical expression in terms of a and/or b that evaluates to the probability of
getting some Twix and some non-Twix candy from this house.
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uestion 7 (9 pts)

Suppose you visit another house and their candy bowl is composed of 2 Twix, 3 Rolos, 1
Snickers, 3 M&Ms, and 1 KitKat. You do the same as before and take 3 candies from the

bowl at random.

Fill in the blanks in the code below so that prob_all_same evaluates to an estimate of the

W probability that you gg#three of the same type oI cardy:
ITholt

1) -{" candy_bowl = np.array(["Twix", "Twix", "Rolo", "Rolo", "Rolo",

re / ng ickers", "M&M", "M&M", "M&M",
y ﬁ0 /yMer:titions = 10000

prob_all_same = 0O

for i_in np.arange(repetitions):

L/- Prek—=TT_same = prob_all_same + 1

Uricy of fingth 3

prob_all_same = ___(e)___
a) (3 pts) What goes in plank (a)?

() candy_bowl, len(candy bowl), replace=False

@candy,bowl, 3, replace=False N

() candy_bowl, 3, replace=True

() candy_bowl, repetitions, replace=True

b) (3 pts) What goes in blank (b)?

"KitKat"]

() grab[0] == "Rolo" and grab[1] == "Rolo" and grab[2] == "Rolp"
grab[0] == grahlil and grab[0] == grabl2] >
O ez b[1] o [0]== grab[2]

grab == "Rolo" )/ grab == "M&M"

c) (3 pts) What goes in blank (c)?

(O prob_all_same.mean()

- len(candy_bowl)
() prob_all same/repetitions

(O prob_all_same7/3




Question 8 (4 pts)

Select the correct way to fill in the blank such that the code below evaluates to True.

treat.groupby( ) .mean() .shape[0] == treat.shape[0]

() "address" (O ["address", "candy"]
() "candy" (O ["candy", "neighborhood"]
() "neighborhood" (O ["address", "neighborhood"]

Question 9 (4 pts)

Assume that all houses in treat give out the same size candy, say fun-sized. Suppose we
have an additional DataFrame, trick, which is indexed by "candy" and has one column,

"price", containing the cost in dollars of a single piece of fun-sized candy, as a float.

Suppose that:

e treat has 200 rows total, and includes 15 distinct types of candies.

e trick has 25 rows total: 15 for the candies that appear in treat, plus 10 additional

rows that correspond to candies not represented in treat.

Consider the following line of code:

trick_or_treat = trick.merge(treat, left_index = True, right_on = "candy")

How many rows does trick_or_treat have?

O 15 025 @ 0215 0225 O 3000 (5000

. PV ) (e address c how_many neighborhood
« ’-\4 v’ 0 820 Opal Street, San Diego, CA, 9*10 [ 40 Pacific Beach
! \I 1 820 Opal Street, San Diego, CA, 921 50  Pacific Beach

S 2 820 Opal Street, San Diego, CA, 92£ 10  Pacific Beach

I 3 4011 Arizona Street, San Diego, CA, 92104 30 North Park

4 8575 Jade Coast Drive, San Diego, CA, 92126 25 Mira Mesa

| O
S 200.s |y




Suppose Charlie and Norah each have separate DataFrames for their contacts, called charlie and norah, respectively. These DataFrames have the
same column names and format as your DataFrame, contacts.

As illustrated in the diagram below, Charlie has 172 contacts in total, whereas Norah has 88 contacts. 12 of these contacts are shared, meaning
they appear in both charlie and norah.

Venn Diagram of Charlie and Norah's Contacts

160 76
Ci\ariie Norah
172 total 88 total

Problem 6.1

What does the following expression evaluate to?

charlie.merge(norah, left_index=True, right_index=True).shape[@]

Click to view the solution. A

Problem 6.2

One day, when updating her phone's operating system, Norah accidentally duplicates the 12 contacts she has in common with Charlie. Now, the
norah DataFrame has 100 rows. o

recommended extra practice for merge: problem 2 on
What does the following expression evaluate to? Sprlng 2024 final

norah.merge(norah, left_index=True, right_index=True).shape[@]
——

Click to view the solution. T
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Question 10 (14 pts)

Recall from the last problem that the DataFrame trick_or_treat includes a column called
"price" with the cost in dollars of a single piece of fun-sized candy, as a float.

Assume we have run the line of code tot = trick or_treat to reassign trick or_treat to
the shorter variable name tot.

In this problem, we’ll use tot to calculate the total amount of money that each house spent
on Halloween candy. This number is always less than $80 for the houses in our data set.

a) (5 pts) Fill in the blanks below so that the following block of code plots a histogram that
displays the distribution of the total amount of money that houses spent on Halloween
candy, in dollars.

total = (tot.assign(total_spent = ___(a)___)
groupby(___(b)___) ___(a__D)
total.plot(kind = thist's—y—zltotal_spent", density = True,

bins = np.arange(0 xw

D/, [D 2 2 2 M’7,<0//’D;7ﬁ 7 D
(a): L/L_'ju’gj ‘—JLJL_IL_J

- 2z, 1 —
rd p) A S £ i ~

(b):

(c):

The histogram below displays the distribution of the total amount of money that houses
spent on Halloween candy; it is the histogram that would be generated from the code
snippet above, assuming the blanks were filled in correctly.

Distribution of Total Money Spent on Halloween Candy

0.030 A

0.025 A

0.020

0.015 A

0.010 A
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0.000 -




b)

c)

d)
extra
histogram
practice:
fall 23
midterm
question 5

JD,4d

The histogram from the previous page is included again belo our reference

Distribution of Total Money Spent on Halloween Candy

(35,40

0.010 +

0.005 4 ;

0.000y’

0 10 30
3 -
(3 pts) Which two adJ.chnt gms int
(O [10, 20) and [20, i&f‘ /4
(O [20, 30) and [30,
(O [30, 40) and [40, 50) ] /
O [40, 50) and [50, 60) O 12 4y (e *—E;;

O [50, 60).and[60, 7e) ©,20,4D,40, ¥

(O Not possible to determine. ' “"—'—JL

(3 pts) Suppose we create AV histogram, using the same code as above but with
bins = np.arange(0, 90, 20) instead of bins = np.arange(0, 90, 10). In the
box below, approximate the height of the tallest bar in this new histogram. If this

is impossible, leave the box blank and instead fill in the bubble for “Not possible to
determine.”

height = O . OZ (O Not possible to determine.

(3 pts) Suppose we create a new histogram, using the same code as above but sub-
stituting bins = np.arange(0, 90, 5) for bins = np.arange(0, 90, 10). In the
box below, approximate the height of the tallest bar in this new histogram. If this
is impossible, leave the box blank and instead fill in the bubble for “Not possible to
determine.”

height = %\Io’c possible to determine.

0,510/ 15,20, . = 75, §0 g5
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Question 11 (10 pts)

As in the last problem, we’ll continue working with the tot DataFrame that came from
merging trick with treat. The "price" column contains the cost in dollars of a single
piece of fun-sized candy, as a float.

In this problem, we want to use tot to calculate the average cost per piece of Halloween
candy at each house. For example, suppose one house has 30 Twix, which cost $0.20 each,
and 20 Laffy Taffy, which cost $0.10 each. Then this house spent $8.00 on 50 pieces of candy,
for an average cost of $0.16 per piece.

Which of the following correctly sets ac to a DatakFrame indexed by "address" with a
column called "avg cost" that contains the average cost per piece of Halloween candy at
each address? Select all that apply.

Way 1:

ac = tot.groupby("address") .sum()
ac = ac.assign(avg_cost = ac.get("price") /
ac.get("how_many")) .get(["avg_cost"])

Way 2:

ac = tot.assign(x = tot.get("price") / tot.get("how_many"))
ac = ac.groupby("address") .sum()
ac = ac.assign(avg_cost = ac.get("x").mean()).get(["avg_cost"])

Way 3:

ac = tot.assign(x = tot.get("price") / tot.get("how_many"))
ac = ac.groupby("address") .sum()
ac = ac.assign(avg_cost = ac.get("x") /
ac.get("how_many")) .get (["avg_cost"])

Way 4:

ac = tot.assign(x = tot.get("how_many") * tot.get("price"))
ac = ac.groupby("address") .sum()
ac = ac.assign(avg_cost = ac.get("x").mean()).get(["avg_cost"])

Way 5:

ac = tot.assign(x = tot.get("how_many") * tot.get("price"))
ac = ac.groupby("address") .sum()
ac = ac.assign(avg_cost = ac.get("x") /
ac.get("how_many")) .get(["avg_cost"])

[ ] Way 1 [ ] Way 2 [ ] Way 3 [ ] Way 4 [ ] Way 5



Question 12 (6 pts)

a) (3 pts) What would be the best type of plot to visualize the distribution of "neighborhood"
among the houses represented in treat?

() scatter plot (O line plot () bar chart (O histogram

b) (3 pts) Suppose we had access to historical data about the price of fun-sized candies
over time. If we wanted to compare the prices of Milky Way and Skittles over time,
which would be the best type of visualization to plot?

(O overlaid scatter plot (O overlaid line plot
() overlaid bar chart (O overlaid histogram

Question 13 (Extra Credit - 3 points)

Define the variable double as follows.
double = treat.groupby("candy").count () .groupby("address") .count()
Now, suppose you know that
double.loc[1].get ("how many") evaluates to 5.
Which of the following is a valid interpretation of this information? Select all that apply.

[ ] There are five houses that are each giving out only one type of candy.

[ ] There are five types of candy that are each being given out by only one house.
[ ] There is only one house that is giving out five types of candy.

[ ] There is only one type of candy that is being given out by five houses.

[ ] None of these.

Grading Note: Extra credit will be graded as all-or-nothing. You need the exact set of
correct responses to earn the 3 points.

10



Problem 4 from Winter 24 midterm

Lecture 10

erent, an accusation will always have this form:

“It was with the in the

Suppose the seaade s defined as follows (note the spaces).

" with the ", "n the "1)

=r=wers has been defined. aéer‘s contains three elements: the name of the suspect, weapon, and room that we

Suppose another array
would like to use in our accusation, in that order. Using words and answers, complete the for-loop below so that accusation is a string, formatted

as above, that represents our accusation.

oo [0 1,7 ]

fo@n _(a

accusation = (b)

Z")(.) ANSMWE ({ ~ \r\ﬁ).l\{/f\}




