Relationships between
variables



Outline for today

Better know some players double header
Quick review of box plots and z-scores

Relationships between variables

e Scatter plots
e Correlation Coefficient



Better know some players

Michael Jordan and Buster Posey



Review of:
5 number summaries,
box plots,
and z-scores



Five Number Summary

Five Number Summary = (min, Q;, median, Q;, max)

Q, = 25" percentile (also called 15t quartile)
Q, = 75'™" percentile  (also called 3 quartile)

Range = maximum — minimum
Interquartile range (IQR) = Q; — Q,

R: fivenum(x)



Boxplots

A boxplot is a graphical display of the 5
number summary and consists of:

50

40

1. Drawing a box from Q, to Q,

2. Dividing the box with a line drawn at
the median -

Home runs
30

10

3. Draw a line from each quartile to the
most extreme data value that is not and
outlier

4. Draw a dot/asterisk for each outlier
data point.

boxplot(Ted.dataSHR, Wade.dataSHR, names = ¢('Ted', 'Wade'))



Z-SCOrIes

The z-scores tells how many standard deviations a
value x; is from the mean (x ), in a way that is
independent of the units of measurement.



The 95% rule

If a distribution of data is approximately symmetric and bell
shaped, about 95% of the data should fall within two
standard deviations of the mean.

i.e., 95% of the data is in the interval: x -2s to X +2s




Relationships between variables



Do power hitters strike out more often?

Chris Davis in 2013:

53 home runs 199 strike outs



Scatter plots

A scatterplot graphs the relationship between two
variables
Each axis represents the value of one variables.

Each point the plot shows the value for the two variables
for a single data case.

If there is an explanatory and response variable, then
the explanatory variable is put on the x-axis and the
response variable is put on the y-axis



Scatter plots: 2010-2014 home run
rate as a function of strike out rate

HR rate as a function of SO rate
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R: plot(x, vy)



Scatter plots: 2010-2014 home run
rate as a function of strike out rate

HR rate as a function of SO rate
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R: plot(x, vy)



Questions when looking at scatter plots

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?



Relationship between runs scored and

WINS

(each point is one team from one season)
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Relationship between runs allowed

and wins
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Relationship between

(runs scored)/(runs allowed) and wins
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Correlation

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

variables.

R: cor(x, vy)



Correlation between runs and wins

Runs allowed and wins

Runs scored and wins
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Correlation between runs and wins

(runs scored)/(runs allowed) and wins
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Properties of the correlation

Correlation as always between-1and 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)



Correlation caution

1

A strong positive or negative correlation does not

(necessarily) imply a cause and effect relationship between

two variables
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Correlation caution #1

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

two variables

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?

Dilbert.com DilbertCartoonist@gmail.com

11281l ©2011 Scott Adams, Inc. /Dist. by Universal Uclick

CORRELATION
DOES NOT IMPLY
CAUSATION.




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!



Presidential Election Results for Florida,

by County
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The butterfly ballot

Confusion over Palm Beach Count ballot

Although the Democrats are listed

dinth I he left, :
LS ORI ON e Punching the second hole

i liot,
they are the third hole on the ballot casts a vote for the Reform Party.

(REPUBLICAN)
GEORGE W. BUSH « PRESIDENT — o
DICK CHENEY + VICE PRESIDEN (REFORM)
@| < ¢ PATBUCHANAN - PRESIDENT
(DEMOCRATIC) EZOLA FOSTER « VICE PRESIDENT
AL GORE » PRESIDENT 5 P
JOE LIEBERMAN « VICE PRESIDENT (SOCIALIST)
@| —— & DAVID McREYNOLODS « PRESIDENT
(LIBERTARIAN) MARY CAL HOLLIS * VICE PRESIDENT
HARRY BROWNE + PRESIDENT , -
ART OLIVIER + VICE PRESIDENT ® (CONSTITUTION)
— 8 HOWARD PHILLIPS + PRESIDENT
(GREEN) L J. CURTIS FRAZIER + VICE PRESIDENT
RALPH NADER « PRESIDENT 9
WINONA LaDUKE « VICE PRESIDENT > e (WORKERS WORLD)
=1 < 10 MONICA MOOREHEAD + PRESIDENT
(SOCIALIST WORKERS) o GLORIA La RIVA + VICE PRESIDENT
JAMES HARRIS « PRESIDENT
MARGARET TROWE « VICE pnesuoem - le WRITE-IN CANDIDATE
TOVOTE FOR A WRITE-IN CANDIDATE
(NATURAL LAW) FOLLOW THE DIRECTIONS ON THE
JOHN HAGELIN « PRESIDENT 13 BACK OF YOUR BALLOT CARD.
NAT GOLDHABER + VICE PRESIDENT ~> |@




Anscombe’s quartet (r=0.81)




T USED 10 THINK
CORRELATION MPUED
CAVSATION.

7§

THEN I TOK A

STATISTICS CLASS.

NOwW I DON'T.

9

SOUNDS LKE THE
CLASS HELPED.

WELL, NAYBE

§i




Let’s start on worksheet 3!

A. Accessing R with the Hampshire server:
https://asterius.hampshire.edu

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

> get.worksheet(3)

You might also have to type:
> source('/home/shared/baseball_stats/baseball class_functions.R')



Let’s start on worksheet 3!

# Getting David Ortiz data
Ortiz.data <- get.Lahman.batting.data("David", "Ortiz")

# David Ortiz data from his 7t" season

Ortiz.data[7, ]

# The actual year of David Ortiz’s 7t season
Ortiz.year7 <- Ortiz.data[7, ]SyearID

# all players from David Ortiz’s 7t season who had over 500 PA

PA500.0rtiz7th <- get.Lahman.batting.data(year = Ortiz.year7, min.PA = 500)



