STAT 100: Week 3




Introductions and Attendance

Introduction: Name

Question of the Week: What 1s one word to
describe how you're feeling? Try not to repeat
words!




Important Reminders




Anonymous Feedback

https://docs.google.com/forms/d/e/1FAIpOLSIKv
FGvsoogm-IvixKx3VIi6obBzSTE2jamKigklAzLONK
XE8w/viewlorm



https://docs.google.com/forms/d/e/1FAIpQLSfKv_FGvso0qm-IvtxKx3Vf6bBzSJE2jamK1gklAzL6NkXE8w/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfKv_FGvso0qm-IvtxKx3Vf6bBzSJE2jamK1gklAzL6NkXE8w/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfKv_FGvso0qm-IvtxKx3Vf6bBzSJE2jamK1gklAzL6NkXE8w/viewform

Join our Slack: #section-d003

https:/join.slack.com/share/enOtNzZY3NDUXNT
OxMzkwOS1INzZVhZWOxN2ZmYWMvYThIMzIvY
mM4ZmMNIMTImMOWViZGE2MzOsNWVKMTM2Y
WY4MWRhMWZi1ZDAXOWZI1ZDYxYmYX



https://join.slack.com/share/enQtNzY3NDUxNTQxMzkwOS1lNzVhZWQxN2ZmYWMyYThlMzIyYmM4ZmNiMTJmOWViZGE2MzQ5NWVkMTM2YWY4MWRhMWZiZDAxOWZlZDYxYmYx
https://join.slack.com/share/enQtNzY3NDUxNTQxMzkwOS1lNzVhZWQxN2ZmYWMyYThlMzIyYmM4ZmNiMTJmOWViZGE2MzQ5NWVkMTM2YWY4MWRhMWZiZDAxOWZlZDYxYmYx
https://join.slack.com/share/enQtNzY3NDUxNTQxMzkwOS1lNzVhZWQxN2ZmYWMyYThlMzIyYmM4ZmNiMTJmOWViZGE2MzQ5NWVkMTM2YWY4MWRhMWZiZDAxOWZlZDYxYmYx
https://join.slack.com/share/enQtNzY3NDUxNTQxMzkwOS1lNzVhZWQxN2ZmYWMyYThlMzIyYmM4ZmNiMTJmOWViZGE2MzQ5NWVkMTM2YWY4MWRhMWZiZDAxOWZlZDYxYmYx

Content Review: Week 2




Grammar of Graphics

https:/drive.google.com/file/d/1nAVNS qiivWC
wlXjgatzMukSvsWepgm/view 2usp=sharing



https://drive.google.com/file/d/1nAVN8_qi1vWCwllXjgat7MukSv5Wgpqm/view?usp=sharing
https://drive.google.com/file/d/1nAVN8_qi1vWCwllXjgat7MukSv5Wgpqm/view?usp=sharing

Choosing the Right Graph

https://drive.zoogle.com/file/d/1TirovHS3lirapz
RHO6IGNcIS2in6luzgs/viewusp=sharing



https://drive.google.com/file/d/1T1r0vHS3l1rapzRH6fGNclS2fn6lu7gs/view?usp=sharing
https://drive.google.com/file/d/1T1r0vHS3l1rapzRH6fGNclS2fn6lu7gs/view?usp=sharing

Coding

- Make sure your code isn’t running off the
screen 1n your PDF

- Hit “Return” to start a new line
- Best to do this after commas (,) and plus signs (+)
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Problem 4

a) Let’s examine one measure of mobility rate: the percentage of students with parents
in the bottom income quintile who ended up in the top income quintile (mr_kq5_pql). i
Create a plot that shows the association between mr_kq5_pq1l and average annual cost fons  Tutorial
of attendance; customize the color and transparency of the geom. Describe what you 474 MiB ~ y

see.
ggplot(data = colleges, mapping = aes(y = sticker_price_2013, x = sat_avg_2013, color =
geom_point(alpha = 0.5) + bs. of 27 variables
geom_smooth(method = "Im", se = FALSE) + 5. of 27 variables
labs(x = "Average SAT in 2013", y = "Sticker Price in 2013", color = "Tier Name", tit 5_ of 28 variables
bs. of 27 variables
## "~geom_smooth()" using formula = 'y ~ x' i
## Warning: Removed 341 rows containing non-finite outside the scale range Viewer Presentation —{a

## (Cstat_smooth()). - ©|Upload © Delete = Rename {3k More ~

## Warning: Removed 341 rows containing missing values or values outside the scale rangd L

## (Cgeom_point()*). Size Modified

0B Aug 15, 2024, 5:46 PM

205 8B Sep 18, 2024, 12:46 PM
408.3 KB Sep 18, 2024, 12:49 PM
23.5 KB Sep 18, 2024, 12:48 PM
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File Edit Code View Plots Session Build Debug Profile Tools Help
Q. . Go to file/function ~ Addins -
@ pset02_stat100_fall2024.Rmd colleges colleges_moderate_removal colleges_ 3 —
v Q@K - - HRun ~ | % -
Source  Visual Outline
337 a) Let's examine one measure of mobility rate: the percentage of students with
parents in the bottom income quintile who ended up in the top income quintile
('mr_kg5_pql*). Create a plot that shows the association between “mr_kg5_pql’ and
average annual cost of attendance; customize the color and transparency of the
“geom™. Describe what you see.|
338
339 {r} z
340
341 ggplot(data = colleges, mapping - aes(y = sticker_price_2013, x = sat_avg_2013,
color = tier_name)) +
342 geom_point(alpha = 0.5) +
343 geom_smooth(method = "Im", se = FALSE) +
344 labs(x = "Average SAT in 2013, y = "Sticker Price in 2013", color = "Tier
Name", title = "Colleges in America™)
345
346
347
© [38;5;232m" geom_smooth()" using formula = 'y ~ x'[39m
/i Warning: [38:5; 341 rows i finite outside the scale
range ("stat_smooth()).[39m
Warning: [38:5;232mRemoved 341 rows containing missing values or values
outside the scale range (*geom_point()*).[39m
Aallnnnn in Amarinn
337:349 [ Problem 4 =
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File Edit Code View Plots

Session Build Debug Profile Tools Help
© . 2. Go to file/function ~ Addins -~
@ pset02_stat100_fall2024.Rmd colleges colleges_moderate_removal colleges_ 5> .5  Environment History Conne|
v A @ Kknit - - ~ “#Run - % - “ # Import Dataset ~
Source = Visual Outline R -k Global Environment -
337 ) Let's examine one measure of mobility rate: the percentage of students with Data
parents in the bottom income quintile who ended up in the top income quintile calteges 1285
('mr_kg5_pgl'). Create a plot that shows the association between “mr_kg5_pql" and
average annual cost of attendance; customize the color and transparency of the D colleges_aggressi.. 279 g
“geom”. Describe what you see. colleges_light_re.. 1285
338 colleges_moderate.. 1284
339+ {r} z
340
341 ggplot(data = colleges, mapping = aes(y = sticker_price_2013,
342 X - sat_avg_2013, Files Plots Packages Hely
343 color = tier_name)) + @ New Folder @  New Blank Fil
344 geom_point(alpha = 0.5) + & Cloud - project
345 geom_smooth(method = "Im", se = FALSE) + T
346 labs(x = "Average SAT in 2013", -~
347 y = "Sticker Price in 2013", =
348 color = "Tier Name", .Rhistory
349 title = "Colleges in America™) & data
350
351 % project.Rproj
352+

pset02_stat100_fall202

#

-

© [38;5;232m"geom_smooth()* using formula = 'y ~ x'[39m
i Warning: [38;5;2
range (" stat_smooth()).[39m
R e P
348:11 @ Chunk 12 * R Markdown *

341 rows i finite outside the scale

Console =

x € pset02_stat100_fall202
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Reading Code in English

In R: ggplot(data = colleges, mapping = aes(y =
sticker _price 2013, x = sat_avg 2013, color =
tier_name)) + geom_point(alpha = 0.5)

## Warning: Removed 341 rows containing missing values or values outside the scale r:

## (“geom_point()").

50000~

40000 ) tier_name
vy Plus

Other elite scf

(private and public)
Highly blic:

Highly
Selective public

1 30000~

. o
20000~ B4 Selecti

Nonselective 4-year public
Nonselective 4-year private

10000

o, -
= SN <

800 1000 1200 1400
sat_avg_2013

sticker_price_2013

o4

In English: Create a plot using the “colleges” dataset.
Map to the aesthetic of y-direction the variable of
sticker price, map to the aesthetic of x-direction the
variable of average SAT, and map to the aesthetic of
color the variable tier name. Use points as the geom,
and make alpha/transparency equal to o.5.

12



Coding: In Words

In R: gegplot(data = colleges, mapping = aes(y = In English: Create a plot using the “colleges” dataset.
sticker _price 2013, x = sat_avg 2013, color = Map to the aesthetic of y-direction the variable of
tier_name)) + geom_point(alpha = o0.5) + sticker price, map to the aesthetic of x-direction the
geom_smooth(method = "Im", se = FALSE) + labs(x = variable of average SAT, and map to the aesthetic of
"Average SAT in 2013", y = "Sticker Price in 2013", color = color the variable tier name. Use points as the geom,
"Tier Name', title = "Colleges in America") and make alpha/transparency equal to o.5.

Additionally, use the geom of smooth/line to create
lines of best fit. Additionally, insert labels to the x-axis,
y-axis, legends, and title.

Colleges in America

oooooo

ice in 2013
@

Sticker Pri
N

1000 1200 1400
Average SAT in 2013
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Content Review: Week 3




Data Joins

- Use to join datasets
via a key (variable
to link the 2
datasets)

- Left, Right, Inner,
and Full

.

@ (@

Left Join Right Join
Inner Join Full Outer
Join




Left Join

- left_join(houses, students,
join_by("name" == "house"))

- Combine 2 datasets via key,
keeping all original observations
from LEFT-HAND dataset while
adding matching observations
from RIGHT-HAND dataset

students

house

Pfoho

Pfoho

H# id conc

## 1 OO1 CPB Winthrop
## 2 002 HDRB Currier
## 3 003 Stat Winthrop
## 4 004 Econ Mather
## 5 005 Psych

## 6 006 Stat Winthrop
## 7 OO7 IB

houses

H# name built

H## 1 Dunstexr

## 2 Winthrop

H#H# 3 Currier 1970

H#H# 4 Mathexr

area

1930 River East
1931 River West

Quad

1970 River East

O metcihe=m —> | cow>
D marcnesS —o 3 coms
| mmarohhas —> | reos
|l pmarcnes ~™ |cod

& o>

P T R

no M‘\""'\"[
ot

wee ™ left_join(houses, students,

name built
Dunster 1930
Winthrop 1931
Winthrop 1931

Currier 1970

join_by("name" == "house"))

area id conc sleep
River East <NA> <NA> NA
River West 001 CPB 7
River West 003 Stat 8
River West 006 Stat 7

Quad 002 HDRB 8
River East 004 Econ 9

i
2
3
## 4 Winthrop 1931
5
6

Mather 1970

16



Inner Join

inner_join(houses, students,
join_by("name" == "house"))
Combine 2 datasets via key,
keeping only matching
observations between BOTH
datasets (most constrained)

students

H#+ id conc house sleep
## 1 OO1 CPB Winthrop v
## 2 002 HDRB Currxrier 8
## 3 003 Stat Winthrop 8
## 4 004 Econ Mather =4
## 5 005 Psych Pfoho (3
## 6 006 Stat Winthrop 7
## 7 OO7 IB Pfoho 8
houses

H# name built area
H## 1 Dunstexr 1930 River East
## 2 Winthrop 1931 River West
#H# 3 Currier 1970 Quad
H#H# 4 Mathexr 1970 River East

inner_join(houses, students,
join_by("name" == "house"))

## name built area 1id conc sleep

T ## 1 Winthrop 1931 River West 001 CPB
## 2 Winthrop 1931 River West 003 Stat
> ## 3 Winthrop 1931 River West 006 Stat
## 4 Currier 1970 Quad 002 HDRB
'L’ ## 5 Mather 1970 River East 004 Econ

© 00 N 00 N

17



Full Join

fuIIJoin(houses students,
join_by("name" == "house"))
Combine 2 datasets via key,
keeping all observations
between BOTH datasets and
putting N/A if an observation
didn’t have corresponding value
for a variable (most expansive)

students

1
2
3
a
5
6
E 4

1
2

id conc
oo1 CcPB
o002 HDRB
oo3 Stat
oo4 Econ
O05 Psych
ooe Stat
007 IB

name
Dunstexr
Winthrop

house

Winthrop
Currier
Winthrop
Mather
Pfoho
Winthrop
Pfoho

built

1930

1931

1970
1970

area

River East
River West

Quad

River East

full_join(houses,

H##
%{##
H#

H##
M‘\jcﬁ##
H##

H##

= ##
gﬂ H##

1
2
3
4
5
6
7

8

join_by("name"

name
Dunster
Winthrop
Winthrop
Winthrop
Currier
Mather
Pfoho
Pfoho

built
1930
1931
1931
1931
1970
1970
NA

NA

River
River
River
River

River

No maroneS Ut sl £902d

students,

conc sleep

== "house"))

area id

East <NA> <NA>
West 001 CPB
West 003 Stat
West 006 Stat
Quad 002 HDRB
East 004 Econ
<NA> 005 Psych
<NA> 007 IB

NA

0 oo~
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Practice: Answer These Questions

- LH dataset has 12 houses; RH dataset has 30 students (but
not every student has to be in a house!)

- For left_join(), where houses is the LH dataset, what is the
min # of rows possible?

- For inner_join(), what is the min/max # of rows possible?

- For full_join(), what is the min/max # of rows possible?

19



Solution: Left Join

For left_join(), there must be at
least 12 rows because each of the
12 rows in houses has to be
represented, even if there are no
matches for students (for
example, if all 30 students are
first-years)

students hhouses

students

stulents ous

b
¥

&)
&
Q




Solution: Inner Join

For inner_join(), there can be o
rows if there are no matches
between students and houses,
and there can be up to 30 rows if
all students are matched to a
house

It may seem like there’d be a
maximum of 12 rows, but if all 30
students had Winthrop, there’d
be 30 rows (see Slide 17)

students hhouses

students

stulents ous

b
¥

&)
&
Q




Solution: Full Join

For full_join(), there can be 30
rows in the event that all
students are matched to a
house, and there can be up to 42
rows if there are no matches
between students and houses

students hhouses

students

stulents ous

b
¥

&)
&
Q




Removing Missing Values

https://drive.google.com/file/d/1ZMcx2]1XIGUTBu
alkdbYsHvA608doTKLEa/view?usp=sharing



https://drive.google.com/file/d/1ZMcx2lXfGUTBuaEdbYsHyA6O8d0TKLEa/view?usp=sharing
https://drive.google.com/file/d/1ZMcx2lXfGUTBuaEdbYsHyA6O8d0TKLEa/view?usp=sharing

Important Code for Data Wrangling

https://drive.zoogle.com/file/d/12z56 Mv5Te6hX ]
01IXOAMooBIxsmxZopa/view?usp=sharing



https://drive.google.com/file/d/1z56My5Te6hX_J6iIXOAMo0BIx5mxZ0pa/view?usp=sharing
https://drive.google.com/file/d/1z56My5Te6hX_J6iIXOAMo0BIx5mxZ0pa/view?usp=sharing

Pipe

- %>%: Takes dataset and “pipes” it as the first

argument in the next line

- The first argument of most wrangling verbs is a
dataset
- This is read as “and then” when reading code aloud

- ‘Command’ + ‘Shift’ + ‘M’



Pipe: These Are Equivalent Statements

mythbusters %>% summarize(mythbusters,

summarize(count = n()) count = n())



Practice 1: What Does This Code Do?

women_in_stem <- people %>%

filter(gender == "Female", jobtitle == "Software Engineer"
jobtitle == "Mathematician")



Practice 2: What Does This Code Do?

students <- students %>%
mutate(seniority_new = case_when(
seniority <=2 ~ "junior?,
seniority == 3 ~ "mid",

seniority >=4 ~ "senior"))

28



Practice 3: What Does This Code Do?

people %>%
drop_na(pay) %>%

filter(gender == "Female", jobtitle == "Financial Analyst")
%>%

slice_max(pay, n = 10) %>%

select(pay, education, name)



Questions?







Have a great rest
of your week!



