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Univariate Statistical Analysis
Lecture 10

Correlation and Regression
Chapter 13

Today

» (Pearson) Correlation Coefficient 2 r

> r?

> Simple Linear Regression Model > y = 8, + f1x
» How to form the model
» Prediction
» Draw the trend line

Correlation Coefficient

Correlation Coefficient, r, is a way to measure the linear
relationship between two variables.

Scale from-1to 1

For examples

-1 means perfect negative linear relationship
- 0.8 means strong negative linear relationship
0 means no linear relationship

0.3 means weak positive linear relationship

1 means perfect positive linear relationship

Correlation Coefficient

Describe the relationship between two variables.

Example 1

Given the following set of data
17 94
13 73
12 59
15 80
16 93
14 85
16 66
16 79
18 77
19 91

i). Calculate and interpret Correlation Coefficient, r
ii). Form a simple regression model

iii). Predict the y value when x =30

iv). Plot the data and draw a trend line

v). Calculate and interpret 12

Correlation Coefficient

__S(G-D@-»)
EG-D2/Z0 -7




Example 1 Cont’

i). Calculate and interpret Correlation Coefficient, r

Yx =156,y =797, n=10
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Example 1 Cont’
i). Calculate and interpret Correlation Coefficient, r
17 94 -1.4 -14.3
13 73 2.6 6.7
12 59 3.6 20.7
15 80 0.6 -0.3
16 93 -0.4 -13.3
14 85 1.6 8
16 66 -0.4 13.7
16 79 -0.4 0.7
18 77 -2.4 2.7
19 91 -3.4 =ilileS
Example 1 Cont’
i). Calculate and interpret Correlation Coefficient, r
17 94 -1.4 -14.3 1.96 204.49 20.02
13 73 2.6 6.7 6.76 44.89 17.42
12 59 3.6 20.7 12.96 428.49 74.52
15 80 0.6 {03 0.36 0.09 -0.18
16 93 -0.4 BLES) 0.16 176.89 5.32
14 85 1.6 5050 2.56 28.09 -8.48
16 66 -0.4 3.7 0.16 187.69 -5.48
16 79 -0.4 0.7 0.16 0.49 -0.28
18 77 -2.4 2.7 5.76 7.29 -6.48
19 91 -3.4 oililo8 11.56 127.69 38.42

17 94
so, 13 73
12 59
_ Yx 156 15 80
e 16 93
14 85
__ Xy _797
y:T:W:WBJ 16 66
16 79
18 77
19 91
Example 1 Cont’
i). Calculate and interpret Correlation Coefficient, r
17 94 -1.4 -14.3 1.96 204.49
13 73 2.6 6.7 6.76  44.89
12 59 3.6 20.7 12.96 428.49
15 80 0.6 -0.3 0.36 0.09
16 93 -0.4 =il33 0.16 176.89
14 85 1.6 453 2.56  28.09
16 66 -0.4 3.7/ 0.16 187.69
16 79 -0.4 0.7 0.16 0.49
18 77 -2.4 2.7 5.76 7.29
19 91 -3.4 -11.3  11.56 127.69
Example 1 Cont’

i). Calculate and interpret Correlation Coefficient, r
Y ((x —X)(y —¥)) =~ 134.8 (add the 7t" column in the last slide)

Y (x— %)% =~ 42.4 (add the 5% column in the last slide)
Y(x—%)?%~ 651

Y (¥ — ¥)? ~ 1206.1 (add the 6% column in the last slide)

VEI(y - ¥)* ~ 3472
So,
2((x =0 -y 1348 06

T G-I - 65DERT)

There is a moderate positive linear relationship between two variables.

Simple Linear Regression Model

y = ¢ + mx
or
y = b + mx

Remembered this in high school?
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Simple Linear Regression Model

y = Bo + B x

B is the slope of the model. In more technical, slope is the rate of
change between y and x, i.e. what is the change in y given 1 unit
change in x?

For example
B, =0.5 When 1 unit changes in x-axis, 0.5 units change in y-axis.

By is the y-intercept. It is the value of y when x = 0.
x is the independent variable.

y is the dependent variable. It is because the value of y is subject
to the value of x.

Simple Linear Regression Model

B is the slope of the model.

U}‘é’)

B

B =1

7 is the Correlation Coefficient

Standard Deviation of y Standard Deviation of x

_ [Zo-»? _[Ze-m?
Sy = \/ (n-1) S '\/ (n-1)

Simple Linear Regression Model

Lo is the y-intercept.

B, is the slope
y isthe mean of y

X is the mean of x

Example 1 Cont’

ii). Form a simple regression model

From part i).
Y(x—-%)?% =424 ; XN(y-y)?=~12061 ; r=06 ; n=10

To-»? _ (12061
=y = /(10_1) ~ 11.58

T-0)? _ 42.4

Example 1 Cont’

ii). Form a simple regression model
From part i). and ii).
X=156; y=79.7; B, =3.18

Bo =y— piX

Bo =79.7 —(3.18)(15.6)
Bo =79.7 —49.6

Bo =301

So, the regression model is

y =B + Pix
y =301+ 3.18x

(n—1) 4/ (10-1) ~217
So,
S e LB 69
br=rg =06 5"~ 5377318
Example 1 Cont’

iii). Predict the y value when x = 30
From part ii).

The regression model is
y =301+ 3.18x

when x = 30,

y =301+ (3.18)(30)
y ~30.1+ 9538

y =~ 125.48
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Example 1 Cont’

iv). Plot the data and draw a trend line

Example 1 Cont’

v). Calculate and interpret r?
From part i).
=0.6

-
2 ~ (0.6)?
r? =036 36%

So, 36% of the variability in y can be explained
by the model (the variability of x).

Example 1 Cont’

For your information
Use statistics software to do the analysis, the following result is shown:

Regression Statistics.

Example 2 - Mother’s Age and Baby’s
Birth Weight (Example 13.2, p.695)

Required

i). Calculate and interpret Correlation Coefficient, r
i). Calculate and interpret r?

iii). Form a simple regression model

iv). Predict the y value when x = 20 and x = 40

v). Plot the data and draw a trend line

0.5%
R Square 0.355
df S5 MS F Significance F
Bo Coefficients _Standard Error __tStat __P-value _Lower95%  Upper 95% _Lower 95.0% Upper 95.0%
Intercept T 30104 23.824 1.264 0.242 -24.834 85.041 -24.834 85.041
Example 2 Cont’

Solutions

i). Calculate and interpret Correlation Coefficient, r

r ~ 0.88 means strong positive linear relationship between maternal age and
birth weight of baby.

ii). Calculate and interpret 12

r? ~0.78 > 78%

So, 78% of the variability in birth weight of baby can be explained
by the variability of maternal age.

iii). Form a simple regression model
y =-1,163.45 + 245.15x

iv). Predict the y value when x = 20 and x = 40
x =20,y = 3,739.55 grams
x =40,y = 8,642.55 grams (Not realistic)

Example 2 Cont’

Solutions
v). Plot the data and draw a trend line

3500

Baby’s weight (g)

® 1 1 1 1
15 16 17 18 19
Mother’s age (years)
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Conclusion

» (Pearson) Correlation Coefficient 2 r

> r?

» Simple Linear Regression Model > y = 8, + f1x
» How to form the model
» Prediction
» Draw the trend line
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