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	HOMEWORK 4
Correlation & Regression

	
1.
	
(6 pts) Explain how the uses we put correlation and linear regression to are similar and explain how they are different. 
Correlation and regression provide focus on the existing relationship between variables. Correlation measures the relationship between two or more relationships without focus on the underlying functional relationships. Linear regression show the relationship between dependent and independent variables and a line can be fitted to explain the relationship. Therefore, correlation shows only the strength of the existing relationship while linear regression shows whether a given independent variable is a significant predictor of dependent variable.



	
	

	2.
	(30 pts) Below are a set of heights (in inches) and GPA scores for a sample of 6 students. 
	Height
	GPA

	60
	4.0

	55
	3.2

	62
	3.7

	58
	3.9

	49
	2.4

	61
	2.8


a. Find the correlation coefficient (r) for these two variables by hand: 

Height (X) Values
∑ = 345
Mean = 57.5
∑(X - Mx)2 = SSx = 117.5

GPA (Y) Values
∑ = 20
Mean = 3.333
∑(Y - My)2 = SSy = 2.073

X and Y Combined
N = 6
∑(X - Mx)(Y - My) = 10

R Calculation
r = ∑((X - My)(Y - Mx)) / √((SSx)(SSy))

r = 10 / √((117.5)(2.073)) = 0.6407

r = 0.6407

Therefore r2 = (0.6407)
= 0.4101

	
	b. Find the mean and standard deviation for each variable 
The Mean Height  = ∑ = 345
n = 6
345/6 
Mean = 57.5
The Mean  GPA
∑ = 20
n = 6
20/6
Mean = 3.333

c. Find the equation of the regression line to predict GPA from height by hand: 
Sum of Height (X) = 345
Sum of GPA (Y) = 20
Mean Height  (X)  = 57.5
Mean GPA (Y) = 3.3333
Sum of squares (SSX) = 117.5
Sum of products (SP) = 10
Regression Equation = ŷ = bX + a
b = SP/SSX = 10/117.5 = 0.08511
a = MY - bMX = 3.33 - (0.09*57.5) = -1.56028
Thus the regression equation   would be 

ŷ = 0.08511X - 1.56028

d. Find the equation of the regression line to predict height from GPA by hand and:
Sum of  GPA (X) = 20
Sum of Height (Y) = 345
Mean GPA (X) = 3.3333
Mean  Height (Y) = 57.5
Sum of squares (SSX) = 2.0733
Sum of products (SP) = 10

Thus the regression Equation = ŷ = bX + a
b = SP/SSX = 10/2.07 = 4.82315
a = MY - bMX = 57.5 - (4.82*3.33) = 41.42283
The regression equation would be 
  ŷ = 4.82315X + 41.42283

e. Based on this data, what is the GPA prediction for a student who is 56 inches tall?
ŷ = 0.08511X - 1.56028
x = 56
thus  

ŷ =  4.7662 – 1.56028
= 3.2
GPA for a student who is 56 inches tall is 3.2
f. How good is this prediction? 

The prediction is 41% accurate.


	3.
	(20 pts) Below is a set of sample data containing the ages and Depression scores (0-100, where 100 means most Depressed) of 8 people. 

	Age
	DEP

	18
	97

	51
	44

	34
	75

	22
	89

	60
	38

	76
	54

	28
	80

	49
	60



a. Are these two variables related? If so, explain how they are related (to what extent and direction? HINT: use statistical evidence to support your answer) 
Age (X) Values
∑ = 338
Mean = 42.25
∑(X - Mx)2 = SSx = 2845.5

DEP (Y) Values
∑ = 537
Mean = 67.125
∑(Y - My)2 = SSy = 3204.875

X and Y Combined
N = 8
∑(X - Mx)(Y - My) = -2626.25

R Calculation
r = ∑((X - My)(Y - Mx)) / √((SSx)(SSy))

r = -2626.25 / √((2845.5)(3204.875)) = -0.8697

r = -0.8697
The value of R is -0.8697. This is a strong negative correlation, which means that high X variable scores go with low Y variable scores.
The value of R2, the coefficient of determination, is 0.7564.

b. Predict the Depression score of a 42-year-old.

Sum of  Age (X) = 338
Sum of DEP (Y) = 537
Mean Age (X) = 42.25
Mean DEP (Y) = 67.125
Sum of squares (SSX) = 2845.5
Sum of products (SP) = -2626.25
Regression Equation = ŷ = bX + a
b = SP/SSX = -2626.25/2845.5 = -0.92295
a = MY - bMX = 67.13 - (-0.92*42.25) = 106.11957
ŷ = -0.92295X + 106.11957
X = 42
ŷ = -0.92295 (42) + 106.11957
 The Depression score = 67.36
c. Is this a good prediction? Why or why not (hint: use statistics to support your answer)?
The prediction is good considering that 75.6% of Depression is explained by Age.
d. Predict the age of a person who has a Depression score of 100.
Sum of  DEP (X) = 537
Sum of  Age (Y) = 338
Mean  DEO (X) = 67.125
Mean Age (Y) = 42.25
Sum of squares (SSX) = 3204.875
Sum of products (SP) = -2626.25
Regression Equation = ŷ = bX + a
b = SP/SSX = -2626.25/3204.88 = -0.81945
a = MY - bMX = 42.25 - (-0.82*67.13) = 97.2559
ŷ = -0.81945X + 97.2559
X = 100
The age of a person who has a Depression score of 100 is  15.31


	4.
	(15 pts) For the following data used to predict number of yearly doctors’ visits from number of pets owned: 
                                          
	Pets
	Doc Visits

	6
	11

	12
	2

	2
	1

	7
	12




a. Find the slope 
Sum of  Pets (X) = 27
Sum of  Doc visits (Y) = 26
Mean X = 6.75
Mean Y = 6.5
Sum of squares (SSX) = 50.75
Sum of products (SP) = 0.5

The regression Equation = ŷ = bX + a

b = SP/SSX = 0.5/50.75 = 0.00985

a = MY - bMX = 6.5 - (0.01*6.75) = 6.4335

ŷ = 0.00985X + 6.4335
The slope = 0.00985
b. Find the intercept
The Intercept = 6.4335
c. Write out the equation of the regression line and predict the number of yearly doctors’ visits for a person who owns 0 pets.
ŷ = 0.00985X + 6.4335
x = 0
= 6.4335
Therefore  there are approximately 7 visits 


	5.
	(12 pts) Using the data from question 4, assume you are now interested in predicting number of pets owned from number of yearly doctors’ visits:
Sum of X = 26
Sum of Y = 27
Mean X = 6.5
Mean Y = 6.75
Sum of squares (SSX) = 101
Sum of products (SP) = 0.5
Regression Equation = ŷ = bX + a
b = SP/SSX = 0.5/101 = 0.00495
a = MY - bMX = 6.75 - (0*6.5) = 6.71782
ŷ = 0.00495X + 6.7178

a. Find the slope 
The slope = 0.00495
b. Find the intercept 
The Intercept  = 6.7178
d. Write out the equation of the regression line and predict the number of pets owned for a person who visits the doctor 50 times a year.
ŷ = 0.00495X + 6.7178
x = 50 
= 6.965
Thus the number of pets owned for a person who visits the doctor 50 times a year is approximately 7

	6.
	(5 pts) In the following data set, the equation of the regression line to predict GPA from Age is y = .15x-.08. This line predicts that a person who is 23 years old will have a GPA of 3.27. However, looking at the data itself, a 22-year-old has a 3.9 GPA and a 25-year-old has a 3.6 GPA, so shouldn’t a 23-year-old have a GPA which is somewhere between 3.6 and 3.9? Explain why this prediction comes about (and makes sense), given the relationships we see in the data.

	Age
	GPA

	30
	4.0

	18
	2.0

	25
	3.6

	22
	3.9



Sum of Age (X) = 95
Sum of GPA (Y) = 13.5
Mean X = 23.75
Mean Y = 3.375
Sum of squares (SSX) = 76.75
Sum of products (SP) = 11.175
Regression Equation = ŷ = bX + a
b = SP/SSX = 11.18/76.75 = 0.1456
a = MY - bMX = 3.38 - (0.15*23.75) = -0.08306
ŷ = 0.1456X - 0.08306

The variation from the analysis is based on the underlying data, which influences the calculation. Thus a person who is 23 years can have a GPA od 3.2 based on other factors which influence the distribution.

	8.
	(12 pts) A health research institute collects information from 20 individuals on the number of years they have spent smoking cigarettes, and their age of death. The data is summarized below:

	x = 235
	y2  = 135728
	
	

	y = 1642
	SSx = 3565.75
	
	

	xy = 17641
	SSy = 919.8
	
	

	x2 = 6327
	
	
	






Find the correlation coefficient (r):
r = ∑((X - My)(Y - Mx)) / √((SSx)(SSy))
r = (17641/(3565.75*919.8)1/2
17641/1811.02
r = 9.74
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