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 Until now, we have mainly focused on the following data analysis tasks:
1. Hypothesis Testing
2. Estimating some parameter of the population

* Another important task is prediction

« Example: Based on a person’s internet profile, which websites are likely to
interest them?

* We start with one-variable prediction:

* Predicting the value of one variable (response) based on the value of another
(predictor)

 Let us build a predictor of a child's height based on their parents' average
height.

* The simplest and most commonly used predictor is a linear predictor,
which works well if there is a linear association between the variables.
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 Until now, we have mainly focused on the following data analysis tasks:
1. Hypothesis Testing
2. Estimating some parameter of the population

* Another important task is prediction
« Example: Based on a person’s internet profile, which websites are likely to
interest them?
* We start with one-variable prediction:

* Predicting the value of one variable (response) based on the value of another
(predictor)

 Let us build a predictor of a child's height based on their parents' average
height.

* The simplest and most commonly used predictor is a linear predictor,
which works well if there is a linear association between the variables.

 Question: Is there a measure for linear association?
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 Until now, we have mainly focused on the following data analysis tasks:
1. Hypothesis Testing
2. Estimating some parameter of the population

* Another important task is prediction

« Example: Based on a person’s internet profile, which websites are likely to
interest them?

* We start with one-variable prediction:

* Predicting the value of one variable (response) based on the value of another
(predictor)

 Let us build a predictor of a child's height based on their parents' average
height.

* The simplest and most commonly used predictor is a linear predictor,
which works well if there is a linear association between the variables.

* Question: Is there a measure for linear association?
« Qualitative: How tightly clustered a scatter diagram is about a straight line.
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 Until now, we have mainly focused on the following data analysis tasks:
1. Hypothesis Testing
2. Estimating some parameter of the population

* Another important task is prediction

. %xam?ple: Based on a person’s internet profile, which websites are likely to interest
em:

* We start with one-variable prediction:

 Predicting the value of one variable (response) based on the value of another
(predictor)

* Let us build a predictor of a child's height based on their parents' average height.

* The simplest and most commonly used predictor is a linear predictor, which
works well if there is a linear association between the variables.

* Question: /s there a measure for linear association?
« Qualitative: How tightly clustered a scatter diagram is about a straight line.
« Quantitative: Correlation coefficient or simply correlation r, has the following desirable
properties:
e —1<r<1

« r =1 if the scatter plot is a perfect straight line sloping upwards and r = —1 if the scatter plot is a
perfect straight line sloping downwards.
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 Until now, we have mainly focused on the following data analysis tasks:
1. Hypothesis Testing
2. Estimating some parameter of the population

« Another important task is prediction
« Example: Based on a person’s internet profile, which websites are likely to interest them?

« We start with one-variable prediction:
* Predicting the value of one variable (response) based on the value of another (predictor)
 Let us build a predictor of a child's height based on their parents' average height.

* The simplest and most commonly used predictor is a linear predictor, which works
well if there is a linear association between the variables.

» Question: Is there a measure for linear association?
« Qualitative: How tightly clustered a scatter diagram is about a straight line.
» Quantitative: Correlation coefficient or simply correlation r, has the following desirable properties:
e -1<r<1

« r =1 ifthe scatter plot is a perfect straight line sloping upwards and r = —1 if the scatter plot is a perfect straight line
sloping downwards.

» Candidate measure: r is the average of the product of the two variables in standard units. This is also known
as Pearson correlation.
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« Until now, we have mainly focused on the following
data analysis tasks:

1. Hypothesis Testing
2. Estimating some parameter of the population

» Another important task is prediction

« Example: Based on a person’s internet profile, which
websites are likely to interest them?

* We start with one-variable prediction:

* Predicting the value of one variable (response) based on
the value of another (predictor)

» Let us build a predictor of a child's height based on their
parents' average height.

* The simplest and most commonly used predictor is a
linear predictor, which works well if there is a linear
association between the variables.

* Question: Is there a measure for linear association?

* Qualitative: How tightly clustered a scatter diagram is about a
straight line.

has the following desirable properties:
-1<r<1

r = 1 if the scatter plot is a perfect straight line sloping upwards
and r = —1 if the scatter plot is a perfect straight line sloping
downwards.

+ Candidate measure: r is the average of the product of the
two variables in standard units. This is also known as
Pearson correlation.
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* Properties of r:

* r does not have any units since it is
based on standard units.

* r is unaffected by switching the axis.

* Important points:

 Correlation only measures association.
It does not imply causation.

* Quantitative: Correlation coefficient or simply correlation r,
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« Until now, we have mainly focused on the following * Properties of r:

data analysis tasks: - r does not have any units since it is based on
1. Hypothesis Testing standard units.

2. Es.t|mat|ng some pa.rameter (?f tl?e population . ris unaffected by switching the axis.
» Another important task is prediction

« Example: Based on a person’s internet profile, which * Important pomts:
websites are likely to interest them? - Correlation only measures association. It does
« We start with one-variable prediction: not imply causation.
 Predicting the value of one variable (response) based on « Correlation measures linear association only.
the value of another (predictor) . Example: y = x2

» Let us build a predictor of a child's height based on their
parents' average height.

* The simplest and most commonly used predictor is a
linear predictor, which works well if there is a linear 16 ¢ -
association between the variables. 14
» Question: Is there a measure for linear association? -
* Qualitative: How tightly clustered a scatter diagram is about a
straight line. 10 . .
* Quantitative: Correlation coefficient or simply correlation r, > 8
has the following desirable properties: . .
-1<r<1 6
r = 1 if the scatter plot is a perfect straight line sloping upwards 4 ¢ *
and r = —1 if the scatter plot is a perfect straight line sloping
downwards. 2 - =
« Candidate measure: r is the average of the product of the . *ele’
two variables in standard units. This is also known as
Pearson correlation. —4 -2 0 2 4
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« Until now, we have mainly focused on the following * Properties of r:

data analysis tasks: - r does not have any units since it is based on
1. Hypothesis Testing standard units.

2. Es.t|mat|ng some pa.rameter (?f tl?e population . ris unaffected by switching the axis.
* Another important task is prediction . | rtant oints:
« Example: Based on a person’s internet profile, which mportant points.

websites are likely to interest them? - Correlation only measures association. It does
» We start with one-variable prediction: not |mply causation. _ o
* Predicting the value of one variable (response) based on « Correlation measures linear association only.
the value of another (predictor) . Example: y = x2
« Let us build a predictor of a child's height based on their « Correlation is sensitive to outliers

parents' average height.
* The simplest and most commonly used predictor is a

linear predictor, which works well if there is a linear 4.0 :
associlation between the variables. \s
* Question: Is there a measure for linear association?
* Qualitative: How tightly clustered a scatter diagram is about a 0 !
straight line. 2.5
* Quantitative: Correlation coefficient or simply correlation r,
has the following desirable properties: >2.0 ?
-1<r<1 1.5
r = 1 if the scatter plot is a perfect straight line sloping upwards
and r = —1 if the scatter plot is a perfect straight line sloping 10 =+
downwards. 05
+ Candidate measure: r is the average of the product of the '
two variables in standard units. This is also known as 0.0
Pearson correlation. 1 e . 5 B
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. ggttg Qr?;’,‘fy‘ﬁg Paas\l/(eszmalnly focused on the following e Where is the line given r?
1. Hypothesis Testing . .
2. Estimating some parameter of the population « How does the line give a

* Another important task is prediction pred ictor?

« Example: Based on a person’s internet profile, which
websites are likely to interest them?

« We start with one-variable prediction:

* Predicting the value of one variable (response) based on
the value of another (predictor)

» Let us build a predictor of a child's height based on their
parents' average height.

* The simplest and most commonly used predictor is a
linear predictor, which works well if there is a linear
association between the variables.

* Question: Is there a measure for linear association?

* Qualitative: How tightly clustered a scatter diagram is about a
straight line.

» Quantitative: Correlation coefficient or simply correlation r,
has the following desirable properties:

-1<r<1

r = 1 if the scatter plot is a perfect straight line sloping upwards
and r = —1 if the scatter plot is a perfect straight line sloping
downwards.

+ Candidate measure: r is the average of the product of the
two variables in standard units. This is also known as
Pearson correlation.
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ggttél gr(]);\fy\é\gg Paas\l/(es:malnly focused on the following « Where is the line given r?

1.  Hypothesis Testing . . .

2. Estimating some parameter of the population The line thI’OUQh (O' 9) Wll;h Slope r
« Another important task is prediction passes _thrOl_«’Qh the “core” of the

- Example: Based on a person’s internet profile, which dala points in the scatter p/ot in the

websites are likely to interest them?

« We start with one-variable prediction: standard units.

* Predicting the value of one variable (response) based on . :
the value of another (predictor) (response) * How does the line give a

« Let il ictor of a child's height thei .
Berents: Bverags neght o o s neight based on their predictor?
* The simplest and most commonly used predictor is a R 1
linear p?gdictor, which works wgll if the'?e is a linear A g ood pr e(_jl ctor for Y b aS?d on x,
association between the variables. would consider the pomts in the
» Question: Is there a measure for linear association? : .
. Q‘r‘fgtativﬁé How tightly clustered a scatter diagram is about a Scatter p/Ot Wlth Slmllar ValueS Ofx
f | [I“I . '
» Quantitative: Correlation coefficient or simply correlation r, and take th e aver ag e Of thelr y
has the following desirable properties: ValueS.

e —-1<r<i

+ r =1 if the scatter plot is a perfect straight line sloping upwards
and r = —1 if the scatter plot is a perfect straight line sloping
downwards.

+ Candidate measure: r is the average of the product of the
two variables in standard units. This is also known as
Pearson correlation.
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Until now, we have mainly focused on the following
data analysis tasks:

1. Hypothesis Testing
2. Estimating some parameter of the population

Another important task is prediction

« Example: Based on a person’s internet profile, which
websites are likely to interest them?

We start with one-variable prediction:

* Predicting the value of one variable (response) based on
the value of another (predictor)

» Let us build a predictor of a child's height based on their
parents' average height.

The simplest and most commonly used predictor is a
linear predictor, which works well if there is a linear
association between the variables.

* Question: Is there a measure for linear association?

Qualitative: How tightly clustered a scatter diagram is about a
straight line.

* Quantitative: Correlation coefficient or simply correlation r,
has the following desirable properties:

-1<r<1

r = 1 if the scatter plot is a perfect straight line sloping upwards
and r = —1 if the scatter plot is a perfect straight line sloping
downwards.

Candidate measure: r is the average of the product of the
two variables in standard units. This is also known as
Pearson correlation.

Where is the line given r?

* The line through (0, OP with slope r passes
through the “core” of the data points in the
scatter plot in the standard units.

How does the line give a predictor?

A good predictor for y based on x, would
consider the points in the scatter plot with
similar values of x and take the average of
their y values.

IR — o ZEEX for every i
Oy Ox
So,
_ Oy +( UY)
. =Y e —— e X — 71 - o —
Vi ’O-X l 123% \.uX Oy
Slope Intercept
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éJnttiI nOV\f, we tha\l/(e mainly focused on the following e \Where is the line given T?
a1a anHa yjtlt?esiasSTeSs.tin * The line through (0, OP with slope r passes
2: Eg’:i)mating some garameter of the population ts%?t?écjrhpl‘lg? I;;C?/;g S?g niZl% /(’?Zﬁ’)ﬁgl nts in the
Another important task is prediction « The slope being < 1 is called regression to

« Example: Based on a person’s internet profile, which
websites are likely to interest them? the mean.

We start with one-variable prediction:

How does the line give a predictor?

- Predicting the value of one variable (response) based on « A good predictor for y based on x, would
thi Va’ge_%f a”Othd?f t(Pfef’Cfor?ld, - iont based on el consider the points in the scatter plot with

i et uUs pulla a preaqaictor or a cnild's nel ased on their Tagll
Daronts: Bverags neight 9 similar values of x and take the average of

_ _ _ their y values.
The simplest and most commonly used predictor is a
linear predictor, which works well if there is a linear Vi— Uy Xi— Uy _
association between the variables. ol "L —.L 22 for every i.
» Question: Is there a measure for linear association? Oy Ox g
Qualitative: How tightly clustered a scatter diagram is about a

straight line. S O
* Quantitative: Correlation coefficient or simply correlation r, J
has the following desirable properties: O'Y

Oy
-1<r<1 PR — 0 — e . ( — ° . _)
r = 1 if the scatter plot is a perfect straight line sloping upwards yl r xl + ILLY T' lLl'X O_

and r = —1 if the scatter plot is a perfect straight line sloping X
downwards. \

Candidate measure: r is the average of the product of the
Slope Intercept

two variables in standard units. This is also known as
Pearson correlation.
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