NOTES: Scatter Plots and Correlation

‘« scatter plot is often used to present bivariate quantitative data. Each variable is represented on an axis and
he axes are labeled accordingly.

A scatter plot displays data as points on a grid using the associated v Class |
numbers as coordinates or ordered pairs (x, y). The way the points are :
arranged by themselves in a scatter plot may or may not suggest a '22’
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In order to determine the direction and strength of the model, we use something called a correlation
coefficient. It is represented by the letter r.
Direction and correlation coefficients

e risalways between -1 and 1

e A positive r is a positive correlation, a negative r is a negative correlation

Strength and correlation coefficients
e Arofl isa perfect positive correlation (an r of -1 is a perfect negative correlation)

e The closer the value to 1 (or -1) the stronger the correlation
e Generally 0.8 — 1 represent strong correlations
e 0.7-0.79 represent weak correlation
e Anything below 0.7 generally has no correlation
r=0.93 r=-0.95 r=-0.75 r=0.61 =1
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Practice Problems:
For each scatter plot, tell whether the data have a

Q) positive correlation, a negative correlation, or no correlation.

b) If the correlation is positive or negative, determine if it is a strong or weak correlation
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Correlation vs. Causation

When a scatter plot shows a correlation between two variables, even if it's a strong one, there ii not necessarily
pBoth variables could be related to some third variable that actually es th
apparent correlation. Also, an apparent correlation simply could be the result of chance.

Example 1: During the month of June the number of new babies born at the Utah Valley Hospital was recorded
for a week. Over the same time period, the number of cakes sold at Carlo's Bakery in Hoboken, New Jersey

was also recorded. What can be said about the correlation? Is there causation2 Why or why not? \
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Example 2: An American medical researcher wants to see if there is a link between a person's socio-economic

status (how much money they have) and certain types of cancer. His research seems to indicate that there is a
link (rich people seem to suffer from more cancers than poor people do). His Causation Statement: Being rich
will make you more likely to get cancer. What can be said about the correlation? Is there causatiQn, why or .
why not? BelNg BWH Dot THIZD  #ctgRl  ouo N
TS . PERLE  wiho LWELY To 40 To TH
“€ of FInDING oNWeR

’ S
Lol (
Dp?ovoo:g 'Wo &F&wmx Go T ‘EHE DaleR AD  DonT
Voo ey LT uoTit 11 \5 Tep Wik:



NOTES: Scatter plots and line of best fit
Kim works as waitress. Below is a table of how many tables she works and what she makes in

tips
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1) Do you think the relationship is a comrelation
or a causation? Why?¢
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2) Do you think there is a positive or negative
correlation coefficiente Why?
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4) Can you predict how much money Kim will make in tips if she served 22 tables?
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Calculator Steps:

1) Go to [data]. If needed clear out the previous data by pressing [data] and second

time and pressing enter on whichever list you want to clear
2) Enter all the x values into L1 and all the y values into L2

3) Go to [stat-reg/distr]. You can do this by pressing [2n9] [datq]
4) Select 2-Var stats (because we now have 2 variables)

5) Scroll down to find the variables you need
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5) Whats the line of best fit for iém‘s waitressing variables? of 4
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6) What is the correlation coefficiente

r= .94p

7) Based on your correlation coefficient is this a strong or a weak model2 Would it make
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8) Using the"ﬂne of%est fit model, how much money would you predict that Kim would

make if she served 22 tables?

Y: 6.80(22) =32



An old myth says 1 dog year equals 7 human years, but that comparison is not accurate. An
approximate comparison of ages is shown in the table:

Age of Cator | 3months |6 1 2 4 6 8 1O E T4 118 | 200|121
Dog (in years) | (.25 months
years) {t5

years)
Approximate |5 10 15 . [[24°11832" |40 |48 |56 72 |'90F .|'94" (1O
Equivalent
Human age
(in years)

1. Use your calculator to determine the regression formula

=4.2Qyx 41\.20
2. What is the correlation coefficient?2
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3. Using yg,é)ec&ﬁé% deTermlné TE qug?m age of the animal who is:

Q. 12 years old Cat;)16 yearsold
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5. The documented world's oldeseed was named Bluey from Australia who died when

he was 29 years and 6 months old. Find Bluey's approximate equivalent human age.
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