A sample of twenty automobiles was taken, and the miles per gallon (MPG), horsepower and total weight were recorded. Develop a linear regression model to predict MPG using horsepower as the only independent variable. Develop another model with weight as the independent variable. Which of these two models is better? Explain.
	MPG
	Horsepower
	Weight

	44
	67
	1844

	44
	50
	1998

	40
	62
	1752

	37
	66
	1797

	34
	63
	2199

	35
	90
	2404

	32
	99
	2611

	30
	63
	3236

	28
	91
	2606

	26
	94
	2580

	26
	88
	2507

	25
	124
	2922

	22
	97
	2434

	20
	114
	3248

	21
	102
	2812

	18
	114
	3382

	18
	142
	3197

	16
	153
	4380

	16
	139
	4036

	
	
	


(Note: The data provided contains 19 values only)
First , we develop a linear regression model to predict MPG using horsepower as the only independent variable.
We develop a regression equation of the form Y = a + bX

where Y = MPG, X= horsepower

a and b are constants which are calculated using the following equations
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We also calculate the value of R2  by first calculating the value of r and then squaring it
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	Horsepower
	MPG
	
	
	

	
	 (X)
	 (Y)
	XY
	X2
	Y2

	
	67
	44
	2,948
	4,489
	1,936

	
	50
	44
	2,200
	2,500
	1,936

	
	62
	40
	2,480
	3,844
	1,600

	
	66
	37
	2,442
	4,356
	1,369

	
	63
	34
	2,142
	3,969
	1,156

	
	90
	35
	3,150
	8,100
	1,225

	
	99
	32
	3,168
	9,801
	1,024

	
	63
	30
	1,890
	3,969
	900

	
	91
	28
	2,548
	8,281
	784

	
	94
	26
	2,444
	8,836
	676

	
	88
	26
	2,288
	7,744
	676

	
	124
	25
	3,100
	15,376
	625

	
	97
	22
	2,134
	9,409
	484

	
	114
	20
	2,280
	12,996
	400

	
	102
	21
	2,142
	10,404
	441

	
	114
	18
	2,052
	12,996
	324

	
	142
	18
	2,556
	20,164
	324

	
	153
	16
	2,448
	23,409
	256

	
	139
	16
	2,224
	19,321
	256

	
	 
	 
	 
	 
	 

	Total
	1,818
	532
	46,636
	189,964
	16,392


N= number of observations= 19






ΣX=
1818








ΣY=
532








ΣXY=
46,636








ΣX2=
189,964








ΣY2=
16,392








b= -0.2666
=(19*46636-1818*532)/ ((19*189964-1818^2)




a=
53.5094
=(532--0.2666*1818)/19





Therefore, the regression equation is: Y=53.5094 - 0.2666 X


r = -0.8721 =(19*46636-1818*532)/ (√(19*189964-1818^2)*√(19*16392-532^2))

r2 = 0.7606 = (-0.8721)^2






(^2 means raised to the power of 2, i.e. squared)
The estimated regression model is

MPG = 53.5094 - 0.2666 *Horse Power 

For a unit increase in horse power, the MPG, decrease by 0.2666 units .

(Since, the value of the slope is -0.2666; because there is a minus sign when horsepower increases MPG decreases)

The model adequacy measure R2 =    0.7606. Thus 76.06 % variability in MPG can be explained by the regression model.

Next, we , develop a linear regression model to predict MPG using horsepower as the only independent variable.

We develop a regression equation of the form Y = a + bX

where Y = MPG, X= weight
	
	Weight
	MPG
	
	
	

	
	 (X)
	 (Y)
	XY
	X2
	Y2

	
	1844
	44
	81,136
	3,400,336
	1,936

	
	1998
	44
	87,912
	3,992,004
	1,936

	
	1752
	40
	70,080
	3,069,504
	1,600

	
	1797
	37
	66,489
	3,229,209
	1,369

	
	2199
	34
	74,766
	4,835,601
	1,156

	
	2404
	35
	84,140
	5,779,216
	1,225

	
	2611
	32
	83,552
	6,817,321
	1,024

	
	3236
	30
	97,080
	10,471,696
	900

	
	2606
	28
	72,968
	6,791,236
	784

	
	2580
	26
	67,080
	6,656,400
	676

	
	2507
	26
	65,182
	6,285,049
	676

	
	2922
	25
	73,050
	8,538,084
	625

	
	2434
	22
	53,548
	5,924,356
	484

	
	3248
	20
	64,960
	10,549,504
	400

	
	2812
	21
	59,052
	7,907,344
	441

	
	3382
	18
	60,876
	11,437,924
	324

	
	3197
	18
	57,546
	10,220,809
	324

	
	4380
	16
	70,080
	19,184,400
	256

	
	4036
	16
	64,576
	16,289,296
	256

	
	 
	 
	 
	 
	 

	Total
	51,945
	532
	1,354,073
	151,379,289
	16,392


N= number of observations= 19

ΣX=
51945



ΣY=
532



ΣXY=
1,354,073



ΣX2=
151,379,289



ΣY2=
16,392



b= -0.0107
=(19*1354073-51945*532)/ ((19*151379289-51945^2)




a= 57.2532 =(532--0.0107*51945)/19






Therefore, the regression equation is: Y=57.2532+-0.0107 X



r =  -0.8481 =(19*1354073-51945*532)/ (√(19*151379289-51945^2)*√(19*16392-532^2))

r2 = 0.7193
= (-0.8481)^2







The estimated regression model is

MPG =  57.2532 - 0.0107 *Weight 

For a unit increase in Weight , the MPG, decrease by     0.0107   units .

The model adequacy measure R2 = 0.7193. Thus, 71.93% variability in MPG can be explained by the regression model with weight as the independent variable.

The (first) model with horsepower as the independent variable is better as the value of R2 =    0.7606 is higher. (The second model with weight as the independent variable has a lower value of R2 = 0.7193)
� EMBED Equation.3  ���





� EMBED Equation.3  ���
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