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Overview

Conference Theme: “Preparing the Modern Student

”

The modern student deserves a modern calculator!
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Continuous Distributions:

Normal Distribution Student t-Distribution

Normal t-Distribution

Chi-Squared Distribution F-Distribution

Chi-Squared F-Distribution

Exponential Distribution Uniform Distribution

Exponential Uniform

Discrete Distributions:




Overview

" Apps span four major themes:

Art of Stat
Explore Data

=L
ABC/

= Available for iOS and Android (search for “Art of Stat”)

# Download on the
S App Store ”

Art of Stat
Distributions
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-3-2-10123
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Inference
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= Explore Quantitative Variables Two Categorica

Variables

Histogram & Boxplot Side-by-Side Boxplots Scatterplot & Regression

==Regression Line: ¥ = 2.63 + 0.524(x)

Quantitative Variables

Histogram & Boxplot Side-by-Side Boxplots

Group1 Group 2 Group 3

Group1 Group2 Group 3
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Overview: Inference

" For Population Proportions
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Art of Stat

Overview: Inference e

Group 3

One-Way ANOVA

" Inference in Linear Regression

Inference for Linear Regression Model

Linear Regression PN

— Regression Line: y = 2.6 + 0.5(x) Sl s

Inference in
Linear Regression

lllustrating Concepts
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Check Out Other Apps



Art of Stat
Regression

'4 Linear Regression

Scatterplot

= Regression Line: ¥ = 1.058 + 0.6274(x)

Overview: Regression

= Simple Regression

Self Esteem Approval

Linear Regression Exponential Regression
= ¥ =5.2+0.23(x) = §=4.9%1.52/(x)

Logistic Regression
= §=1/(1+exp(7.1-0.23x))
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»" Multiple Regression (coming fall 22) show smooth Trend Line ()

x-Axis Label: y-Axis Label:
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= Multiple Logistic Regression . Pl
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Let’s try it with proportion inference

Elon Musk & @elonmusk - May 13 e
Twitter deal temporarily on hold pending details
supporting calculation that spam/fake accounts do
indeed represent less than 5% of users .

To find out, my team will do a random sample of 100
followers of @twitter.

| invite others to repeat the same process and see
what they discover ...

Pranay Pathole @PPathole - May 13
Replying to @elonmusk and @Twitter

Elon, can you elaborate a bit on the "process"? So
that we as Twitter can help you in finding out the real
percentage of scam/spam/bot accounts

Elon Musk & @elonmusk - May 13
Any sensible random sampling process is fine. If
many people independently get similar results for %
of fake/spam/duplicate accounts, that will be telling.

| picked 100 as the sample size number, because
that is what Twitter uses to calculate <5%
fake/spam/duplicate.

Tesla Owners Silicon... @teslaowne... - May 13 «=+
Replying to @elonmusk and @Twitter
How are defining random ? How will you select them

Elon Musk & @elonmusk - May 13
Ignore first 1000 followers, then pick every 10th. I'm
open to better ideas.

Coffee Table Tesla (** ... @coffeet.. - May 13 «--
Replying to @elonmusk and @Twitter

Why followers of that account, specifically? Why not
yours?

Elon Musk & @elonmusk - May 13
Pick any account with a lot of followers

wéo 3 @realworldNeo - May 14
Replying to @elonmusk and @Twitter
| did @nytimes and it had 38 out of 100
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Compare Two
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Inference About Means




Let’s try it with proportion inference

12:15 PM

oll Verizon = <« App Store ull & 12:20 PM

95% Confidence Interval

< Inference for a Proportion @) (0.285, 0.475)

4 Inference for a Proportion @)

Enter Data

Confidence Interval for the Population ==

Proportion p:

Summary Statistics

T T
0 0.2 0.4 0.6 0.8 1

Statistic Population Proportion p

Sample Size (n

100

Sample Size (n)
Confidence Level: 95%

Number of Successes 38

Sample Proportion:

Sample Proportion (p) 0.380

Number of Successes (x) 38

Standard Error (se) of the
Sample Proportion

0.0485

Version of Interval:

Wald

Type of Interval:

Two-Sided

Sample Size (n) 100

Sample Proportion (p = x/n) 38/100 = 0.3800 Confidence Level 95%

ENTER CONFIDENCE HYPOTHESIS
DATA INTERVAL TES

. - Si584 1.960
Bar Chart of Sample of 100 Twitter z-score (a )

Accounts

Margin of Error (me) +0.0951

0.285 Get a graphical represent-
0.475 tation of the interval, plus
p is the population proportion. 0pt|ons SUCh as ChOOSIng
Go to Second Tab the confidence level

Lower Bound for p

Fake

Upper Bound for p

Genuine

T T
40 60

Percent (%)

“u . ”
Provide Labels for Success / Failure . Confldence Interval d nd
obtain lower and upper

bounds (plus intermediate
Enter Data on First Tab statistics such as ME)

ENTER CONFIDENCE HYPOTHESIS
DATA INTERVAL TEST

Art of Stat

Inference

ul Verizon 2 1:03 PM

ART OF STAT &
Inference

Inference About Proportions

Single Population Difference of Two
Proportion Population Proportions
95% Confidence Interval 95% Confidence Interval
0 0.5 1 =i 0 1
\ Proportion p Difference p1 - p2 /
Inference for a Compare Two
Population Proportion Population Proportions
(One Sample) (Independent Samples)
Chi-Square Test Chi-Square Test
(Goodness of Fit) (Independence/Homogeneity)
sAsBsC
Stacked Bar Chart Group 1 _

ovs. NN Group 2 I
exv. | I croup 3| I

\ 0% 5(;% 100% 0% 50% 100°/y
Chi-Square Test Chi-Square Test
(Goodness of Fit) (Independence or
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Inference About Means
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Let’s try it with proportion inference

12:15 PM

ull Verizon & 10:19 AM 65% @

ull Verizon &

Standard Normal Distribution
Test Statistic: z = 15.1, P-value < 0.0001

4 Inference for a Proportion @) 14 Inference for a Proportion ®

Enter

Dat

]

Null Ve

0.05

lue Alternative Hypothesis

Larger

Summary Statistics

Sample Size (n

100

Hypothesis Test for the Population
Proportion p:

Null Hypothesis HO: p = 0.05

Sample Proportion:

Alternative Hypothesis Ha: p > 0.05

Number of Successes (x) 38

Sample Proportion (p) 0.380 CONFIDENCE HYPOTHESIS

INTERVA TEST

Sample Size (n) 100

Null Standard Error (se0) of
the Sample Proportion

Sample Proportion (p = x/n) 38/100 = 0.3800 0.0218

i Get a graphical representation
Test Statistic (z) 151 . . .
ovalie - 0.0001 of the distribution of the test
p is the population proportion. StatiStiC under the nUII, and
the P-value.

Bar Chart of Sample of 100 Twitter
Accounts

Fake

s Go to Third Tab

‘,‘imem (,‘j:‘j “Hypothesis Test”, provide
null value and type of

Provide Labels for Success [ Failure . hypotheSlS’ and Obtaln P-

"DATA UNTERVAL TEST value and intermediate
Enter Data on First Tab steps.
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95% Confidence Interval 95% Confidence Interval
0 0.5 1 =i 0 1
\ Proportion p Difference p1 - p2 /
Inference for a Compare Two
Population Proportion Population Proportions
(One Sample) (Independent Samples)
Chi-Square Test Chi-Square Test
(Goodness of Fit) (Independence/Homogeneity)
sAsBsC
Stacked Bar Chart Group 1 _

ovs. NN Group 2 I
exv. | I croup 3| I

\ 0% 5(;% 100% 0% 50% 100°/y
Chi-Square Test Chi-Square Test
(Goodness of Fit) (Independence or

Homogeneity)

Inference About Means

B 4



Green Banner when
in Airplane Mode

Teaching with the Apps * _

£ The Normal Distribution ©)

Mean W Standard Dev. o:

*" The apps work in offline mode: 100 10

ull Verizon = 1:12 PM

Normal Distribution with p =100, ¢ =10
P(X < 80.40) = 0.0250

ofl Verizon = : 5% . ey

. On initial page of
ART OF STAT
Distributions

ART OF STAT

an app, tab the Distributions
three dots in the
upper right corner

Continuous Distributions: Continuous Distributions:

[ Normal Distribution | [ Student t-Distribution | Normal Distribution | | Student t-Distribution

\3 2 1 0 1 2 3/ \432101234)
Normal t-Distribution

APt I

Offline Mode SeIeCt ' 70 80 100 110
“« . ” Show green banner when g "“1

Offl I ne MOde phone is in offline mode? 1 Percentage: Type of Percentile:

Tell a Friend =

from menu | Ccance Go to Settings 25 % Lower Tail: P(X < x)

Restore Purchases
Percentile:

Decide if you want to display green banner if
phone is in offline mode (for exams?)

Art of Stat Website
x = 80.40

Then, go to settings to turn on Airplane Mode EXPLORE FIND SIMULATE
NUMBERS

DISTRIBUTION PROBABILITY
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ool verizon F 2 3:29 PM 65% = wll Verizen & ¢ 329 PM 65%

Focus e Timer
B Screen Time ° Celculator
(-] f_:] Camera

;{?*j General o [-] @ Screen Recording

g@f Control Center RE R
| Display & Brightness (+] Accessibility Shortcuts
\
{ B8 Homes [+ Alarm

Accessibility Al

This is a video.
Click on it to

Teaching with the Apps | s

= Take screenshots

= Share with students/teachers or entire class, or post
to social media.

* Create (narrated) videos through screen capture:

Thu, May 19

Settings < Settings Control Center

a Notifications

Sounds & Haptics

INCLUDED CONTROLS
e Flashlight

On i0OS, go to Settings, then Control Center On Android, swipe down

Activate Screen Recording from the top twice to

To start screen recording, swipe up from see if your phone
the bottom supports Screen Cast



Teaching with the Apps

STAT 161 Chapter 10: Comparing Two Groups < | >

Include
screenshots in
documents.

Here is a copy
of my Jam-
board that |
share with
students after
class.

@ - Set background

12:31PM

Inference for Two Means ©)

Observations Space

Practice No Practice

0.01 0.05 0.03 0.010.06 0.03 0.21 005 |, - 19
0.15 0.04 013

0.250.09 0.16 0.04 0.02 0.14 0.071 0.14
013

Enter data, ¢

Practice

Sample Size (n) n
Sample Mean (%) 0.0700 0.1089

Standard Deviation (s) 0.0647 0.0772

Clear frame

Obtain and
interpret C.I.:

= 2:32 PM

Check Summary
Statistics:

nes 12:31 PM

Inference for Two Means @ Inference for Two Means

No

Practice )
Practice
. 5 N Difference (
Sample Size (n) a
- _ Standard Error (se)
Sample Mean (%) C 0 0.1089
. 5 Confidence Level
Standard Deviation (s)
FAPEL

Standard Error (se)

Margin of Error (me) +0.0686
Lower Bound for p1 = u2 -0.1074
Upper Bound for p1 - p2 0.0297

or Practic

No Practice

-0.1

Difference p1 - p2 of Population Means

Gt) OpenonaJam

Obtain and
interpret P-value:

zon T 12:33 PM

Inference for Two Means

=uv.ivs <L =0/

Null Hypothesis HO: 1 -
Alternative Hypothesis Ha:pl-p2=20
Difference - %2) -0.0389

Standard Error (se) 0. 3

Test Statistic (t) -1.2045

P-value 0.2462

[Ty} Ty yopulation r

HYPOTHESIS
TEST




Teaching with the Apps

= | show output of other software (here STATA) only after having talked about the app:

%u C8n fl’/ it oy

te CT v th duty. | R
Sadistics *)Sf‘/ﬂw'”‘] :Té%( N
ond Terts < assroad Ted,
a( %paﬂrﬂg = Efud

o

Yov use % amma/an

bebo -

. import delimited|"C:\Teaching\STAT161\stopClockReaction.csv"
(2 vars, 20 obs) w

o ftwed et fon, B imcktony smeness ] Output from commercial software

wo-sample t test with unequal variances . .

ik : such as Minitab, STATA, SPSS, JMP,
Group Mean Std. Err. Std. Dev. [95% Conf. Interval]
o .1088889  .0257361  .0772082  .0495414  .1682364 but aISO from R is easier to

(" ves S .07 .0194936  .0646529  .0265656  .1134344

cor;lbinP:d .6875  .0159749  .0714419  .0548642  .1209358 u nderSta nd d nd Process once

diff | B9 . "“.".03)88889; ((e322854 - 0296657 1074434) StUdentS have seen the app.

diff = mean(no);- mean(yes) <, & —st, t = 1.2045
Ho: diff = @ Satterthwaite's degrees of freedom = 15.683

Ha: diff < @ Ha: diff != e Ha: diff > @
Pr(T < t) = 0.8769 Pr(|T| > |t]) = ©.2462 Pr(T > t) = ©.1231




Teaching with the Apps

" Projecting the app on screen (either in class or remotely)

ull Verizon LTE B 6:15 PM 100% (%)

@ Zoom v Leave

1. Start a Zoom call from your Joined Zoom
computer meeting from
my phone.

2. Join the Zoom call on your phone
(with no audio and no video)

3. On computer, “admit” phone
and make it a “Co-Host”

Select no audio
and no video




Teaching with the Apps

" Projecting the app on screen (either in class or remotely)

Press Share Content
on your Phone

Select “Screen”

Go to the app to
start broadcasting it

ull Verizon LTE B 6:15 PM 100% (%)

@ Zoom v Leave

Select
Screen

Screen

Photos

Press
Share
Content

iCloud Drive

Website URL

Bookmark

Cancel

Everything on your screen, including
notifications, will be recorded. Enable Do
Not Disturb to prevent unexpected
notifications.

®

Screen Broadcast

Broadcast



Teaching with the Apps

" Projecting the app on screen (either in class or remotely)

7. Onyour phone, go

tO the CO nte nt you Linea_rRegression
want to share (e.g.,
the Art of Stat App)

Select “Screen”

B

Bernhard Klingenberg

8. Present on your
phone

. b b ! :
Bernhard Klingenberg 2




This is a video
demoing the
Linear
Regression
app and
multivariate
thinking.

Click on it to
start it!



Teaching with the Apps

This is a video.
Clle on It to Exponential Distribution Uniform Distribution

start it!
= Students might get carried away a bit: ' f _I:I_

Exponential Uniform

Discrete Distributions:

Binomial Distribution Geometric Distribution

01 2 3 4 §5 6 1 2 3 4 §5 6 7

Number of Successes Number of Trials

Binomial Geometric

Poisson Distribution Discrete Distribution

0 1 2 3 4 5 6 1 2 3 4 5 6 7

Number of Events Number of Stars

Poisson Discrete

James Zinn ‘22




These are short videos to
show how to upload data into
the app. Click each on to play.

Teaching with the Apps

= Data Entry

¢ 22% (%)

aill Verizon LTE ® Recording

< One Quantitative Variable ®

Enter Data:

Individual Observations

Art of Stat

Regression

Art of Stat Art of Stat Art of Stat

Explore Data Distributions Inference
Data Separator:

Variable Name:

Variable Space

)

Enter numerical observations, separated by a space,
or copy & paste from a spreadsheet app (e.g., Google
Sheets, Excel or Apple's Numbers app).

Observations:

Sample Size: 0

.. |
O O

Type in data

DESCRIPTIVE HISTOGRAM
STATISTICS BOXPLOT

Copy & Paste

LTE ® Recording
One Quantitative Variable

Enter Data:

Individual Observations

Variable Name: Data Separator:

Textbooks Space

Enter numerical observations, separated by a space,
or copy & paste from a spreadsheet app (e.g., Google

Sheets, Excel or Apple's Numbers app).
Observations:

Sample Size: 0

ENTER DESCRIPTIVE HISTOGRAM
DATA STATISTICS BOXPLOT

Upload CSV File

ull Verizon LTE @ Recording ¢ 25% (1%
4 One Quantitative Variable @)

Enter Data:

Individual Observations

Variable Name: Data Separator:

Textbooks Space

Enter numerical observations, separated by a space,
or copy & paste from a spreadsheet app (e.g., Google

Sheets, Excel or Apple's Numbers app).

Observations:

Sample Size: 0

ENTER DESCRIPTIVE HISTOGRAM
DATA STATISTICS BOXPLOT

Sample Dataset



8:22

< TestFlight

Art of Stat
Explore Data

ART OF STAT
Explore Data

Categorical Variables

Explore Data as .

Barchart Side-by-Side Barchart
SARERC

" Pre-implemented Dataset: Online Lending I I
= Data on 200 randomly sampled loans made through a website
/—\ One Categorical Variable Compare Groups on

Percent (%)
»n -~ @
o o

o

Loan Interest Categorical Variable
Loan Amount Duration Rate Grade Home Income FICO Score e S e
1 35000 36 13.6 C rent 160000 710
2 12000 60 16.1 C mortgage 65000 675 o —————
3 15000 36 11.8 B rent 34000 690 w_
4 3025 36 15.1 C mortgage 150000 740 E———
5 9000 36 14.5 C own 70000 705 e LR
6 20000 36 6.5 A mortgage 100000 785
7 12500 60 7.8 A rent 41600 700 Quantitative Variables
8 >000 36 18.9 D mortgage 44000 685 Histogram & Boxplot Side-by-Side Boxplots
9 21000 60 16 C mortgage 80000 685 - 40
10 35000 36 14.5 C mortgage 90000 745 L.‘L__
\ ) 2“_ el R T

———

Nna Niuiantitativa Variahla




Explore Data

Art of Stat
Explore Data

B
A B C

8:22

< TestFlight

ART OF STAT
Explore Data

Categorical Variables

H o n” Barchart Side-by-Side Barchart
" Analyze the variable “Grade of the Loan el
- 60
% 40
wll Verizon LTE 12:17 PM 63% wil Verizon LTE 12:18 PM 63% @ g 20
< One Categorical Variable @ ( One Categorical Variable @ ’ Group 1 Group 2
PreSS the Enter Data One Categorical Variable gomparg Glr\c;upstc))ln
dropdown Open Sample Datasets SeleCted atcgoricalvanabic
1 H
for “Enter I On“ne Stacked Barchart

Variable

Provide Labels for Categories:

Row 3
35000 36 13.6 0 20 P:::entﬁ()%] 80 100
12000 o0 10 O ] I | ne Relationship Between
Enter Data 15000 36 1.8 L d . Two Ca!tegorical
3025 36 en |ng Variables
Lot 9000 36 Dataset is
. Quantitative Variables
Open CSV File Select Open 20000 %6 65 displayed - - .
12500 60 78
Sam ple Histogram & Boxplot Side-by-Side Boxplots
Individual Observations Showing first 100 rows of the 200 rows in the CSV
DataSGtS, file, and all 8 columns.

Open Sample Datasets

Data”

then Online

Online Lending

Loan Loan Amount Duration Interest Rate

Lending”

< Select “Grade”

ECol 1mCol 2mCol 3

Row 1
Row 2

Group 1 Group 2 Group 3

Lending as the Variable

Nna Niuiantitativa Variahla NAamnara MRranime an

Cancel




ull Verizon LTE

<

Explore Data

Art of Stat
Explore Data

B
A B C

" Analyze the variable “Grade of the Loan”

12:18 PM

One Categorical Variable

Frequency Table:

Grade

Count Proportion

62% =

©)

Percent

62

50

50

24

10

4

0.3100

0.2500

0.2500

0.1200

0.0500

0.0200

31.0%

25.0%

25.0%

12.0%

5.0%

2.0%

Total

Sort Categories

Alphabetical by Category N

Adjust Number of Digits .

ENTER
DATA TABLE

1.0000

ame

FREQUENCY

100.0%

Frequency
Table

Sort Grade
Labels
Alpha-
betically

ol Verizon LTE

4 One Categorical Variable ©)

12:20 PM 62% =

Bar Chart Of Loan Grade

Bar Chart

T
Cc D
Loan Grade

Horizontal Bar Chart .

Plot Percentages Instead of Counts . <

Various
Options

Include Labels on Bars .
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Loan Grade

Plot Title
Plaw Dok ML ace Naladda
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DATA TABLE

BAR & PIE
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Explore Data

» Other Options:

W[ Verizon LTE @ 10:34 PM 100% (%)

4 One Categorical Variable @)

Bar Chart

Loan Grade

T
16

Percent (%)

Horizontal Bar Chart .
Plot Percentages Instead of Counts .
Include Labels on Bars .

x-Axis Labe y-Axis Labe

Percent (%) Loan Grade

Plot Title Color Palette

[ = DR Y Ty [V PR |

ENTER FREQUENCY BAR & PIE
DATA TABLE CHARTS

all Verizon LTE @ 10:31 PM

Pie Chart
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D
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F

Donut Chart .
Show Label . Label Background .

Legend Position: Variable 3
Right Loan Grade
Plot Title Color Palette

Pie Chart Palette 1

FREQUENCY BAR & PIE
TABLE CHARTS

100% (%)
£ One Categorical Variable @)

Art of Stat
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il Verizon LTE
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B
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Donut Chart
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Show Label . Label Background .

egend Position:

Right

Loan Grade

Plot Title Color Palette

Donut Chart
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BAR & PIE

TABLE CHARTS
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Explore Data

=" Now, analyze the variable

Interest

Rate

13.6
16.1
11.8
15.1
14.5
6.5
7.8
18.9
16
14.5

ull Verizon & 1:16 PM
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e
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Variables

Quantitative Variables:

Histogram & Boxplot
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Side-by-Side Boxplots
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One Quantitative Compare Groups on
Variable Quantitative Variable

Scatterplot & Regression

~—Regression Line: § = 2.63 + 0.524(x)

Relationship Between
Two Quantitative
Variables
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Explore Data
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“Interest Rate”

il Verizon LTE @ 10:45 PM 100% (4 )

4 One Quantitative Variable @)

Open Sample Datasets v

Select Dataset

Online Lending

Interest
Rate data

Loan Loan Amount Duration Interest Rate

1 35000 36
12000 60
15000 36
3025 36
9000 36
20000 36 6.5

12500 60 7.8

Showing first 100 rows of the 200 rows in the CSV
file, and all 8 columns.

Select Variable: ‘

Interest Rate

Select
Interest
Rate

Sample Size: 200

ENTER DESCRIPTIVE HISTOGRAM
DATA STATISTICS BOXPLOT
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W« Verizon LTE

One Quantitative Variable ©)

<

Explore Data

" Quantitative Variable Analysis:

@ 10:45 PM

Descriptive Statistics for Interest Rate:

Statistic Value
Sample Size (n) 200
Mean (X) 12.813
Standard Deviation (s) 5.649
Minimum 513
First Quartile (Q1) 8
Median 1.7
Third Quartile (Q3) 16
Maximum
Interquartile Range (IQR)

Range (Max — Min)

100% (4

Find Percentile .

Adjust Number of Digits .

!/ Verizon LTE

<

@ 10:46 PM

Histogram & Boxplot

Frequency

Interest Rate

— -

Select Binwidth: 2

100% (%)
One Quantitative Variable @)

Change Starting Bin .

Axis Label

Interest Rate Frequency

ENTER DESCRIPTIVE
DATA STATISTICS

Descriptive Statistics

BOXPLOT

HISTOGRAM

HISTOGRAM
BOXPLOT

ENTER DESCRIPTIVE
DATA STATISTICS

Art of Stat
Explore Data

B
A B C

Histogram of
Interest Rate

Vary bin size

interactively with slider

Include Boxplot
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Explore Data

Art of Stat
Explore Data

B
A B C

" Finally: Compare Groups on Quantitative Variable

Interest

Rate
13.6
16.1
11.8
15.1
14.5
6.5
7.8
18.9
16
14.5

0O

C
B
C
C
A
A
D
C
C

ull Verizon &

Row 2 I
Row s I

T A S S )
0 20 40 &0 80 100
Percent (%)

Relationship Between
Two Categorical
Variables

Quantitative Variables:

2:09 PM

Histogram & Boxplot

Side-by-Side Boxplots

Group 1 Group2 Group 3

One Quantitative
Variable

Scatterplot & Regression

==Regression Line: § = 2.63 + 0.524(x)

Relationship Between
Two Quantitative
Variables

Compare Groups on
Quantitative Variable

ull Verizon LTE

£ Compare Groups: Quantitative Respo...(?)

Enter Data

Open Sample Datasets

Select Dataset

Online Lending

Loan Loan Amount

35000
12000
15000
3025
9000
20000

12500

Showing first 100 rows of the 200 rows in the CSV

file, and all 8 columns.

12:22 PM

Duration
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60

60% [

Interest Rate

13.6

6.5

7.8

Select
Grade as
the
Grouping
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and
Interest
Rate as
the

Variable

Grade

esponse Variable

Interest Rate

Response
Variable
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Art of Stat
Explore Data

B
A B C ,

Explore Data

" Finally: Compare Groups on Quantitative Variable

il Verizon LTE 12:22 PM 60% (= ull Verizon LTE 12:24 PM 60% = ull Verizon LTE 12:25 PM 60% =

< Compare Groups: Quantitative Respo...(?) < Compare Groups: Quantitative Respo...(?) < Compare Groups: Quantitative Respo...(?)

Descriptive Statistics for Interest Rate: Side-by-Side Boxplots of Loan Grades Side-by-Side Boxplots
Interest Rate

Sample Size (n)

Mean (%)

Standard Deviation (s)

Interest Rate
FICO Score

Minimum

First Quartile (Q1)

Median

Third Quartile (Q3)

Maximum
Interquartile Range (IQR)

Range (Max — Min)

Find Percentile .

Adjust Number of Digits .

Show Mean . Show Mean .

y-Axis Labe X y-Axis Labe

Interest Rate FICO Score

DESCRIPTIVE
STATISTICS

BOXPLOTS
HISTOGRAMS

DESCRIPTIVE

STATISTICS

BOXPLOTS
HISTOGRAMS

Side-By-Side Boxplots

BOXPLOTS
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Descriptive Statistics With FICO Score
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ART OF STAT ®
Explore Data

Explore Data & Inference
= Apps handle Contingency Tables !

Categorical Variables

7 . )
Barchart Side-by-Side Barchart
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~ 60
el ull Verizon = 3:12PM 24%(8 ull Verizon & 3:13 PM 24% @ € if— o
. . . S § 20
Compare Groups: Categorical Respo.. @ ( Compare Groups: Categorical Respo...@ < Compare Groups: Categorical Respo...@ 8
0
" N " R A B (5 Group1 ' Group 2
Conditional Distribution Bar Chart of Conditional Distribution: A 1 € 4
Open Example Datasets Grade, given Duration One Categorical Variable Compare Groups on
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Select Dataset given Duration: E: B: BC B0 BE
Online Lending Stacked Barchart
ECol 1ECol 28Col 3
) row 1 [
Loan Loan Amount Duration Interest Rate s . . c - 5 Rowz
- ow 2 [
SOUUU 50 ([ %] 0.393 0.221 0.257 0.093 < row : [
7700 36 6.1 0.117 0317 0233 0183 R 0 20 40 60 B0 100
o \_ Percent (%) J
(1]
20000 60 0.310 0.250 0.250 0.120 = . .
Relationship Between
16000 36 u Two Categorical
f Conditional Distributior Variables
3500 36 Grade, given Duration
5000 36 1.1 . )
Display Digits: Duration Quantitative Variables
12000 60 181 i
Proportions 3 )
s ~ Ao Stacked . Horizontal . Labels . r h 4 N
Showing first 100 rows of the 200 rows in the CSV Histogram & Boxplot Side-by-Side Boxplots
file, and all 8 columns. Marginal Distribution i ShL 15
Duration Percent (%) 3 20 o
o 10
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Art of Stat
Explore Data

Your turn!

B
A B C'

= A couple of prompts:

" The online lending website records home ownership of loan
applicants. Explore the distribution of Home Ownership.

" You can either get a 36 months or a 60 months loan. Which
one is more popular? Explore the distribution of Loan
Duration.

" |[nvestigate the relationship btw. Loan Duration and Grade. Do
60 months loans tend to have lower grades? *

* The online lending website records the FICO score of loan
applicants. Explore the distribution of FICO scores.*

* How do FICO scores compare across Home Ownership? *

* Requires unlocking

8:22
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Your turn!

Art of Stat
Inference

" The Online Lending dataset is also available as a Sample
Dataset in the Inference app.

ull Verizon = 2:46 PM

ART OF STAT
Inference

Inference About Proportions

Single Population Difference of Two
Proportion Population Proportions

95% Confidence Interval

Confidence Interval

Art of Stat Website

Offline Mode

Tell a Friend

Settings

Restore Purchases

Sample Datasets & Use Cases

all Verizon & 2:55 PM

< Sample Datasets

2. Online Lending

The website lendingclub.com is a trading platform
for personal loans. Borrowers can ask for
unsecured personal loans between $1,000 and
$40,000, and investors can search and browse the
loan listings and select loans they want to invest in
based on the information supplied about the
borrower. This dataset contains a random sample
of 200 funded loans taken from this platform. The
following variables have been recorded for each
loan:

Loan Amount: in USD, between $1,000 and
$40,000.

Access its descriptions and
prompts for inference by
going to Sample Datasets &
Use Cases. (Press the three
dots in the top right on the
landing page.)

ull Verizon & 2:55 PM 30% @

4 Sample Datasets

Inference for a Population Proportion:

Find a confidence interval for the proportion of
loans that are receiving a grade of A from
lendingclub.com. Or, test a hypothesis that more
than 50% of loan applicants rent rather than own a
home or pay a mortgage.

Compare Two Population Proportions:

Find out whether the proportion of loans with a
grade of A differs substantially between 36 months
and 60 months loans.

Chi-Square Test (Independence/Homogeneity):
Is there evidence of an association between a loan
grade (A through F) and home ownership (own,
mortgage, rent)? If yes, inspect the standardized
residuals to describe the type of association.

Inference for a Population Mean:

Find a confidence interval for the mean loan
amount taken out by users of the lendingclub.com
website.

Compare Two Population Means:

Does the average loan amount taken out by users
differ by duration of the loan (36 months vs. 60
months). In other words, are the longer loans for
higher loan amounts, on average?

ART OF STAT
Inference

Inference About Proportions

Single Population
Proportion

95% Confidence Interval
—@—

0.5
Proportion p

Inference for a
Population Proportion
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Chi-Squared Test
(Goodness of Fit)
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Concluding Remarks

Technology is crucial for how students and teachers
interact with the material in a course:

® Concepts come to life when ...
... you can “see” and interact with them.

® Concepts and ideas become memorable when ...
... you can associate an activity with them.

® Concepts and procedures stay relevant when ...
... YOU can use them on your own data.

ART OF STAT
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Concluding Remarks

The Art of Stat Mobile Apps provide

0 A whole ecosystem of apps for (almost) the entire intro
stats curriculum.

O Supports students in creating and sharing content, and
telling the story.

Thank you and I'm happy to answer any questions!

Art of Stat

Regression

Art of Stat

Inference

Art of Stat
Distributions

Art of Stat

Explore Data

BT e
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