Lecture 14 — Midterm Review
DSC 10, Spring 2024



Announcements

e Discussion section is today. Problems are here.

e The Midterm Exam is this Friday during lecture. See this post on Ed for lots of
details, including what is covered, what to bring, and how to study.

e Make a 1-on-1 appointment with a tutor as you prepare for the exam. Sign up
here!

e The Midterm Project is due on Tuesday, May 7th at 11:59PM. Only one
partner needs to submit.



https://practice.dsc10.com/disc05/index.html
https://edstem.org/us/courses/57461/discussion/4862948
https://www.signupgenius.com/go/10C094DACAA2FA3F5C61-49364748-quizmidterm
https://www.signupgenius.com/go/10C094DACAA2FA3F5C61-49364748-quizmidterm

Agenda

e We'll work through selected problems from the Winter 2024 Midterm and this
quarter’'s Quiz 2.

e We won't write any code, since you can't run code during the exam. Instead,
we'll try to think like the computer ourselves.

e These annotated slides will be posted after lecture is over.

e Try the problems with us!



Winter 2024 Midterm

Access the exam here. Make sure to read the data info sheet at the top before starting.


https://practice.dsc10.com/wi24-midterm

C‘\ Clue: The Murder Mystery Game C‘\

Clue is a murder mystery game where players use the process of elimination to figure out
the details of a crime. The premise is that a murder was committed inside a large home, by
one of 6 suspects, with one of 7 weapons, and in onc of 9 rooms.

The game comes with 22 cards, one for each of the 6 suspects, 7 weapons, and 9 rooms. To
set up the game, one suspect card, one weapon card, and one room card are chosen randomly,
without being looked at, and placed aside in an envelope. The cards in the envelope represent
the details of the murder: who did it, with what weapon, and in what room.

The remaining 19 cards are randomly shuffled and dealt out to the players (as equally as
possible). Players then look at the cards they were dealt and can conclude that any cards
they see were not involved in the murder. In the gameplay, players take turns moving around
to different rooms of the house on the gameboard, which gives them opportunities to see
cards in other players’ hands and further eliminate suspects, weapons, and rooms. The first
player to narrow it down to one suspect, with one weapon, and in one room can make an
accusation and win the game!

Suppose Janine, Henry, and Paige are playing a f

Category _ ‘

game of Clue. Janine and Paige are each dealt
6 cards, and Ilenry is dealt 7. The DataFrame
9 : Card

clue has 22 rows, one for each card in the game.
clue represents Janine’s knowledge of who is Col. Mustard  suspect
holding each card. clue is indexed by "Card", Dr. Orchid  suspect Henry
which conta.ms the name of each suspect, weapon, Miss Scarlett _suspect o
and room in the game. The "Category" col- .
umn contains "suspect", "weapon", or "room". Mr:CGreen; (suspedt Baige
The " column contains - Mrs. Peacock  suspect  Unknown
Since Janine’s knowledge is changing throughout pal o Sas
the game, the "Cardholder" column needs to be Kitchen room Janine
updated frequently. At the beginning of the game, library room  Unknown
the "Cardholder" column contains only "Janine" | 2

$ lounge room Janine
and "Unknown" valucs. We'll assume (fTough-
out (7S oxanmThat clue contains Janine’s current study Eoon RRRLIOKNOWD

knowledge at an arbitrary point in time, not neces

sarily at the beginning of the game. For exampl
clue may look like the DataFrame at right.
Ea——

Note: Throughout the exam, assume we have alis
import numpy as np.

About the Game

22 cards, in three categories
6 suspects —
/ weapons -~

9 rooms — N

Envelope: one card of each category
2271
ne

"'q\,O ’\/{o(

J;mine: 6 cards
Paige: 6 cards

Henry: 7 cards
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Question 1 (18 pts)

Each of the following expressions evaluates to an integer. Determine the value of that integer,
if possible, or circle “not enough information.”

a) (clue.get("Cardholder") == "Janine").sum() d) len(clue.take(np.arange(5, 20, 3)).index)

not enough information not enough information

b) np.count nonzero(clue.get("Category").str.contains("p")) e) len(cluelclue.get("Category") >= "this"].index)

not enough information not enough information
c) cluel[(clue.get("Category") == "suspect") & f) clue.groupby("Cardholder").count().get("Category") .sum()
(clue.get("Cardholder") == "Janine")].shape[0]

not enough information

not enough information

See Joam lectu re.




Question 3 (8 pts)

An important part of the game is knowing when you’ve narrowed it down to just one suspect
with one weapon in one room. Then you can make your accusation and win the game!

Suppose the DataFrames grouped and filtered are defined as follows.

grouped = (clue.reset_index() -
- .groupby (["Category", "Cardholder"]) 7
.count () —
.reset_index())
filtered = grouped[grouped.get("Cardholder") == "Unknown"]
—_—

a) (4 pts) Fill in the blank below so that "Ready to accuse" is printed when Janine has
enough information to ACCUIS

if filtered.get("Card").______ == 3D

primct*Ready to accuse
_——-\

What goes jn the blank?

O cot O ® sun0

——

O max() O min() O [0]

b) (4 pts) Now, let’s look at a different way to do thc same tiimg. FUl i the blank below
so that "Ready to accuse" is printed when Janine has enough information to make
an accusation and win e AN—

print ("Ready to accuse™)

if filtered.get("Card"). == 1:

What goes in the blank?

M) O sum() @raxO O minQ QM

>(/0V'ml' ()
Shouled &1

erouer\/



grouped = clue.reset index().groupby(['Category’, 'Cardholder']).count().reset_index()

__--—-—-
ategory Cardholder
Col. Mustard suspect Unknown
Dr. Orchid suspect Henry
Miss Scarlett  suspect Henry
Mr. Green suspect Paige
Mrs. Peacock gl = nknown_
N —
hall @ [
kitchen QoI =
library room Unknown

lounge

study Unknown

/’

Card
@ategory Cardholder

" room Janine 4
7 / Unknown 5
suspect Henry 2
Paige 1

Unknown 3

weapon Janine 2
Paige 1

Unknown -4

)

Category Cardholder)rd

—

2 filtered = grouped[&ouped.get('Cardholder') == 'Unknown'

ennes
M

—Z )

Category Cardholder

N A -

room Unknown
suspect Unknown
weapon Unknown

3
4

Lolir

ed

suspect

suspect

suspect
weapon

weapon

weapon

Caarad)| N2

room Janine 4

room

Unknown

Henry

Paige

Unknown

Janine 2

Paige

ci) onpe

7
43 .

sum () =3
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Question 4 (7 pts)

When someone is ready to make an accusation, they make a statement such as:
“It was Miss Scarlett with the dagger in the study”

While the suspect, weapon, and room may be different, an accusation will always have this
form:

Suppose the array words is defined as follows (note the spaces).
words = np.array(["It was ", " with the ", " in the "])

Suppose another array called answers has been defined. answers contains three elements:
the name of the suspect, weapon, and room that we 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.

accusation = ""
f6% 4, fn. ___ @) _ 3
accusation = ___(b)___

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

b) (4 pts) What goes in blank (b)?

See %\m, |0 amn lectureg



Question 5 (12 pts)

Recall that the game Clue comes with 22 cards, one for each of the 6 suspects, 7 weapons,
and 9 rooms. One suspect card, one weapon card, and one room card are chosen randomly,
without being looked at, and placed aside in an envelope. The remaining 19 cards (5 suspects,
6 weapons, 8 rooms) are randomly shuffled and dealt out, splitting them as evenly as possible
among the players. Suppose in a three-player game, Janine gets 6 cards, which are dealt one
at a time.

Answer the probability questions that follow. Leave your answers unsimplified.

a) (4 pts) Cards are dealt one at a time. What is the probability that the first card Janine G
is dealt is a weapon card? /C7

b) (4 pts) What is the propability that all 6 of Janine’s cards are Weapon cards?
b 2 s - CAND (mulf. raw)  ess
% e 77 1le TS I‘f U R

c) (4 pts) Determine the probability that ' Ty
lisyagieapommeard. This probability can be expressed in the form 'w n w Y']UL} ) Ca N\Q

(
similar o (k1) |= 12013
e (i 1) (2o | T3 {1 L)

where k£ and m are integers. What are the values 0{ k aﬁ lm? \ ].3 3 A 2 6 ,J
gHIBE There is no need for any sort of calculation that yoT can’t do easily in your — + IS T
head, such as long division or multiplication. ]ol - € 1718




Question 8 (8 pts)

The histogram below shows the distribution of game times in minutes for both two-player
and three-player games of Clue, with each distribution representing 1000 games played.

— Histogram of Clue Board Game Times

0.032 -
0.030 -
0.028 -
0.026 -
0.024 -
0.022 -

g 0.020 -

s 0.018 -

E 0.016 -

& 0.014 -
0.012 -
0.010 -
0.008 -
0.006 -
0.004 -
0.002 -
0.000

Z3 Two Players -
[Z=1 Three Players _

30 40 60
Game Time (minutes) ( -eQ

a) (4 pts) How many more three-player games than two-player games took at least 50

minutes to play? Give your answer as an integer, rounded to the nearest multiple
of 10.

\Omv‘ led\;\/\‘?-



Question 8 (8 pts)

The histogram below shows the distribution of game times in minutes for both two-player
and three-player games of Clue, with each distribution representing 1000 games played.

— Histogram of Clue Board Game Times
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b) (4 pts) Calculate the approximate area of overlap of the two histograms. Give your
answer as a proportion between 0 and 1, rounded to two decimal places.



Quiz 2

Access the quiz here.


https://practice.dsc10.com/wi24-midterm

An art museum records information about its collection in a DataFrame called art. The

columns of art are as follows: See ’(C-f'u\ re .

e "title" (str): the name of the art piece.

{ "artist" |(str): the name of the artist.
A "year" (int): the year the art piece was produced.

e "price" (float): the selling price of the art piece in dollars. \f on G"\? s_h LA

d\:\n‘-\- «owm uda( have

AV
Question 2Uo wu\ﬂ’(f \pelln P/ I (Q

b) Fillin th s in the code below tp find the name of the artist in art who made the
most art piecesdin a single year-

(art.groupby (___(x)_ ——(y)___.reset_index()
.sort_values{b > ascending"'Falsr)" L‘I[I o~ yo W p" - X ‘/U\j
.get("artist").iloc[0]) /"VCI—V\ o r¥is 'I’/%ow-

—Wh—ﬂ‘;ﬁ—‘t ) CO M ie

o Mogdist’ E M|, @ CD‘AV\—\/(

WUsh Le ||‘$—(" 0o of émc/(_o,-/:r, Alss ol mames | A quogS




Question 3

b) The densitshi ow shows the distribution of "price" in art. If the museum
hag 100 art pieces in totafl, how many pieces cost at least $3.000 but less than $4 5097

Distribution of Prices ‘F
20%5. 0
0.00025 -

- i 20, of 120
e § " n

1000 2000 d 0 ) 5000 6000 7000 aooo
Price

Aven o 3 1001\/5 — AV¥a of Veo{’

DX 0. 000 2
150 s x 0.2 = 0.3

0.00035 -

0.00030 -




Question 4 IQC .' V*"Se{ //na C/U-fmg/ Cl-f:j /5"{'0\4{

Y r9e ol wi'ly
a) Fill in the return statement of the function is_expensive, which takes as input the e ve I_{ ;')_
price of an a1t piece (as a ﬂoat in dollars) and returns True if the price is more than v OWsS
20 millior ars. UTHerwise cetuy alse. _(: % o(+

? Y"\, n N
def is_expensive(price): _\_ .t-t aviivy | e Xp |
return ___(a)___ S S VG T TL’ v
T

@ PV!Q ~ X0 00D 00D fuaN| £

VG (\T

b) Write one line of code to add a new column called exp to the art DataFrame, which : J
categorizes if each art piece is worth more than 20 million dollars, using Boolean values. \
You must use the is_expensive function you wrote above. Make sure to modify art! E'X'ID
A !7 :;l ! L vouvs
c) Next, we make a new DataFrame called expensive as follows. Qv \. L\ S X 4O0ws W VS
expensive = art[art.get(exp)] \Ja Gro sl
merged = art. merge (expensive, on="artist") ) aa f x
cNSive 2

Van Gogh is one artist repr esented in art and exactly half of his pieces in art are wi mfﬁx Ve
dws w, Flh Von Grosl,

over 20 million dollars. If Van Gogh’s art appears in 72 rows of the merged DataFrame,

how many rows does Van Gogh actually have in the original art DataFrame?
e /fomok (,\ s
/K yows
(A

X =12 G e Y




