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NONLINEAR FUNCTIONS

I. Quadratic function (parabola)

II. Hyperbolic function (hyperbola)

III. Polynomial function

IV. Logarythmic function

V. Exponential function

VI. Power function



QUADRATIC FUNCTION (PARABOLA)

y=a+bx+cx2



HYPERBOLA

y=1/x



LOGARYTHMIC FUNCTION

y=a+blnx



POLYNOMIAL FUNCTION

y=a0+a1x+a2x
2+a3x

3



TASK. 1.  

A real estate agent would like to predict the selling price of single-family 

homes. After careful consideration, he concludes that the variables likely to 

be most closely related to selling price is the size of the house (in 100s ft2). 

As an experiment, he takes a random sample of fifteen recently sold houses 

and records the selling price (in $ 1,000s). These are shown in the 

accompanying table.  Find and interpret the:

I. linear regression model,

II. qudratic nonlinear regression model ,

III. hyperbolic nonlinear regression model ,

IV. logarythmic nonlinear regression model.



TASK. 1.  
House size Selling Price

20 89.5

14.8 79.9

20.5 83.1

12.5 56.9

18 66.6

14.3 82.5

27.5 126.3

16.5 79.3

24.3 119.9

20.2 87.6

22 112.6

19 120.8

12.3 78.5

14 74.3

16.7 74.8



LINEAR REGRESSION



FIXED NONLINEAR REGRESSION



FIXED NONLINEAR REGRESSION



PARABOLA



PARABOLA



HYPERBOLA



HYPERBOLA



LOGARITHMIC FUNCTION



LOGARITHMIC FUNCTION



MODELS’ COMPARISON

Function R square Models’ 

significance

Coefficients

’ 

significance

Standrad 

error of 

estimate

Linear 0.65 p<0.0003 No 12.997

Parabola 0.66 p<0.002 No 13.291

Hyperbola 0.57 p<0.0018 Yes 14.39

Logarithmic

function

0.61 p<0.0005 Yes 13.585



LINEARIZATION

1. Exponential function

2. Power function



EXPONENTIAL FUNCTION

y=abx

lny=lna+xlnb



POWER FUNCTION

y=axb

lny=lna+blnx



TASK. 2.  

A real estate agent would like to predict the selling price of single-family 

homes. After careful consideration, he concludes that the variables likely to 

be most closely related to selling price is the size of the house (in 100s ft2). 

As an experiment, he takes a random sample of fifteen recently sold houses 

and records the selling price (in $ 1,000s). These are shown in the 

accompanying table.  Find and interpret the:

I. linear regression model,

II. exponential  function model ,

III. power function model .



TASK. 2.  
House size Selling Price

20 89.5

14.8 79.9

20.5 83.1

12.5 56.9

18 66.6

14.3 82.5

27.5 126.3

16.5 79.3

24.3 119.9

20.2 87.6

22 112.6

19 120.8

12.3 78.5

14 74.3

16.7 74.8



EXPONENTIAL FUNCTION



EXPONENTIAL FUNCTION

ln 3 .7 0 .0 4y x 

4 0 .4 3 * 1 .0 4
x

y 

If the size of the house increases by 1 unit, the 

selling price increases by (1.009-1)*100%=0.9%, on 

average. 

lna lnb
3 .7

0 .0 4

ln 3 .7 4 0 .4 3

ln 0 .0 4 1 .0 4

a a e a

b b e b

    

    



POWER FUNCTION



POWER FUNCTION

xy 757.0285.2ln 

757.0
823.9 xy 

If the size of the house increases by 1%, the selling 

price increases by 0.757%, on average. 

lna
2 .2 8 5

ln 2 .2 8 5 9 .8 2 3a a e a    



MODELS’ COMPARISON

Function R square Models’ 

significance

Coefficients

significance

Standrad 

error of 

estimate

Exponential 0.63 p<0.0004 Yes 0.145

Power 0.61 p<0.0005 Yes 0.15




