Correlation continued and a review
of descriptive statistics



Overview

Review and continuation of scatter plots and correlation
Worksheet 4

Review of what we have covered in descriptive statistics



Review of relationships between measures

Q: What is this type of plot called?
A: A scatter plot

Relationship between cigarettes sold and cancer deaths
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R: plot(x, V)



Positive, negative, no correlation?

Do the points show a clear trend?
Does it go upward or downward?
How much scatter around the trend?

Does the trend seem be linear (follow a line) or is it curved?

Are there any outlier points?

Height
Hours of sleep
Hours of sleep

Weight Shoe size Tiredness



The correlation coefficient

The correlation is measure of the strength and direction of a linear
association between two variables

R: cor(x, vy)
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Properties of the correlation

Correlation as always between-land 1: -1<r<1
The sign of r indicates the direction of the association

Values close to + 1 show strong linear relationships, values close to
0 show no linear relationship

Correlation is symmetric: r = cor(x, y) = cor(y, x)



Florida lakes

Correlation game
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https://gallery.shinyapps.io/correlation_game/

Correlation caution #1

A strong positive or negative correlation does not (necessarily) imply a
cause and effect relationship between two variables

Shark attacks

80 100 120 140 160

Ice cream sales



SOMEONE SENT ME
ANOTHER ANONYMOUS
EMAIL WITH A LINK
TO AN ARTICLE ABOUT
THE WORLDS WORST
BOSSES.

I GET ONE OF THOSE
EMAILS EVERY TIME
I LEAVE YOUR CUBICLE.
DID YOU THINK I
WOULDN'T NOTICE THE
CORRELATION?

CORRELATION
DOES NOT IMPLY
CAUSATION.

Dilbert.com DilbertCartoonist@gmail.com

112811 ©2011 Scott Adams, Inc. /Dist. by Unversal Uclick




Correlation caution #2

A correlation near zero does not (necessarily) mean that two variables
are not associated. Correlation only measures the strength of a linear

relationship.




Body temperature as a function of time of the day
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Ice cream sales and temperature
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Correlation caution #3

Correlation can be heavily influences by outliers. Always plot your data!

Votes for Buchanan vs population size
2000 presidential election
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Anscombe’s quartet (r =0.81)




Questions?

T USED T THINK,
(ORRELATION mPLJED
CAUSATION.

7§

THEN I TOCK A

STATISTICS CLASS.

NOwW I DON'T.

B

SOUNDS LIKE THE
CLP‘SE HELPED.

WELL, HH‘fBE

§i




Worksheet 4

Worksheet is due at 11:59pm on Sunday October 7th

1. Load some class specific functions using the code

> source("/home/shared/intro_stats/cs206_functions.R")

2. Go to the console and copy the worksheet using the following commands:

> get _worksheet(4)

A list of function we used in class can be found at: https://goo.gl/LxrU7)



https://goo.gl/LxrU7J

Worksheet 4

Worksheet is due at 11:59pm on Sunday October 7th

Part 2 involves exploring data:
https://vincentarelbundock.github.io/Rdatasets/datasets.html

Example code:
> library(boot)
> data(beaver)
> ? beaver
> beaver <- data.frame(beaver) # careful, some of the data sets are not data frames
> View(beaver)
> beaver_temp_vector <- beaverStemp


https://vincentarelbundock.github.io/Rdatasets/datasets.html

Review of what we have
covered so far...



Topics we have covered in class

1. Intro to data
2. Parameters and statistics

3. Categorical data statistics and visualization

4. Quantitative data

* Visualization
* Measures of central tendency

* Measures of spread
* Statistics and visualization for two quantitative variables

The TRUTH!



Who is this?

What can he tell us about Statistics?



1. Intro to data

What is Statistics?

What are...
Observational units?
Variables?
Categorical variables?
Quantitative variables?
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flight
1545
1714
1141
725
461
1696
307

date

1-1-2013
1-1-2013
1-1-2013
1-1-2013
1-1-2013
1-1-2013

1-1-2013

carrier
UA
UA
AL
BS
OL
UA
BS

origin

dest
1AH
1AH
MIA
BON
ATL
ORD

FLL

air_time
227
227
160
183
116
150
158

arr_delay
11
20
33
-18
-25
12
1%



2. Sampling

Whatisa ...?

e sample
* population
* statistic
* parameter

Data Collection

What is statistical inference? Statistical Inference
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Quiz: parameters and statistics

Sample Statistic

Population Parameter

Mean

Standard deviation

Proportion

Correlation

Median




Population parameters vs. sample statistics

L, uo,pP

P, X, 5, T

Data Collection

Statstican\fe”




Categorical data

What is the main statistic we discussed for categorical data?
emmorp
e proportion = number in category/total

How can we plot categorical data?

World’s Most Accurate
Pie Chart

I Piel have eaten

B Pie I have not
yet eaten

Count
Count

0 5 10 15 20 25 30 35

green orange pink red white yellow

Sprinkle Color



Quantitative data”

What is a good way to visualize the shape of quantitative data?

Ol {Not So?) Faithful: A Bimodal Distribution

Income distribution
istribution of pre-tax income 2011 ) £L
Time between eruptions (minutes)
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Measure of central tendency: the mean
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Measure of central tendency: the median
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Which is resistant, the mean or the median?




The standard deviation

Which distribution has a larger standard deviation?

parameter o




The standard deviation

Which distribution has a larger standard deviation?

statistic: s
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What is the formula for the standard deviation?
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z-scores and percentiles

What is a z-score and why is it useful?

Ly — X

z-score(x;) =
S

Histogram of Ages of people arrested for marijuana use

What is the pth percentile?
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Normal pillow

What percent of the pillow’s mass is + 2 standard deviations from the
mean?



What is a 5 number summary and a boxplot?

15 1

10 1

: > = o ©o o0 oo

| T | i 1 1 | ! | J T |
60 100 140 180 220 260 300 340 380 420 460 500



What is a 5 number summary and a boxplot?
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Side-by-side boxplots

Ane

Side-By-Side (Comparative) Boxplots

Age of Best ActorfActress Oscar VWinners (1970-2001)
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Relationships between measures

Q: What is this type of plot called? Q: What statistic have we used to describe
the linear relationship between

guantitative variables?

Relationship between cigarettes sold and cancer deaths
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Does correlation imply causation?

T USED T THINK,
(ORRELATION mPLJED
CAUSATION.

7§

THEN I TOCK A

STATISTICS CLASS.

NOwW I DON'T.

B

SOUNDS LIKE THE
CLP‘SE HELPED.

WELL, I‘“TH‘fBE

§i




What is our primary focus in Statistics?

THE TRUTH IS OUT THERE
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Have a good fall break!

Worksheet 4 due on 11:59pm on Sunday October 7th

After the break — statistical inference!




