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Bivariate Data

« Bivariate data: data for two variables, usually
thought to be related
— Generally a set of (x,y;) pairs

« Afrequent task is to understand what
relationship (if any) exists between these two
variables

e Two most important tools:
— X-Y scatterplot
— Correlation Coefficient (followed by regression)

» Correlation = the strength of the linear relationship
between two quantitative variables
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Converting Data to Z-scores

e Consider the set of (x,y;) pairs,i=1,2, ...,n
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Correlation Coefficient

e The Pearson’s Sample Correlation Coefficient
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Notes on the Correlation Coefficient Correlation Examples

« ris dimensionless (independent of units on x e =05
and y) S B s

* ris independent of what is labeled x or y S A R

. ris always between -land 1 (-1 <r < 1) o, '

 If [r] = 1, the data forms a perfect straight line

* ris a measure of the linear relationship between o . o
xandy r=0  wp o w @

« Correlation is not causation: the role of x and y e N
is symmetric in calculating r ‘ o o =
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When the Correlation Coefficient
Goes Wrong

¢ ris a measure of the linear relationship between
x andy
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Covariance

¢ The covariance of two random variables X and Y
cov(X,Y) = E[(X —E[XD(Y — E[Y]D]
e The sample covariance of x and y is
Y (e =0 — )
(n—-1)
* The correlation coefficient is the covariance
normalized by the standard deviations
cov(x,y)
= =
SxSy

cov(x,y) =
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Covariance Properties

cov(X,Y) = E[XY] — E[X]E[Y]

cov(X,a) =0
a, b = scalars
cov(X,X) = o
cov(X,Y) = cov(Y,X)
cov(aX,bY) = abcov(X,Y)
cov(X +a,Y +b) =cov(X,Y)
If X and Y are independent, then cov(X,Y) = 0
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Review #15: What have we learned?

« Explain the significance of the correlation
coefficient.

* What does the sign of the correlation
coefficient tell you?

¢ How does the covariance relate to the
correlation coefficient?

* How does covariance relate to variance?

¢ What is the covariance of two independent
random variables?
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