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Reteach
Modeling Real-World Data9-6

LESSON

A pattern in data can suggest a model to fit the data.

If x-values are evenly spaced and first differences of y-values are 
constant, a linear model fits the data.

   

x 1 2 3 4 5

y 12 27 42 57 72

First differences:  15 15 15 15

If x-values are evenly spaced and second differences of y-values are 
constant, a quadratic model fits the data.

   

x 4 5 6 7 8

y 9 15 23 33 45

First differences:  6 8 10 12
Second differences:  2 2 2

If x-values are evenly spaced and ratios of y-values are constant, an 
exponential model fits the data.

   

x 10 11 12 13

y 40 100 250 625

First differences:  60 150 375
Second differences:  90 225

Ratios:    100 ____ 
40

   � 2.5   250 ____ 
100

   � 2.5   625 ____ 
250

   � 2.5

If y-values are evenly spaced and second differences of x-values are 
constant, a square root model fits the data.

   

x 42 45 52 63 78

y 3 4 5 6 7

First differences:  3 7 11 15
Second differences:  4 4 4

Determine which parent function would best model the data.

 1. x 3 4 5 6 7

y 22.3 26.6 30.9 35.2 39.5

 2. x 32 41 56 77 104

y 1 2 3 4 5

Linear model Square root model

Linear model: first differences 
are constant.

If first differences are not 
constant, try second differences.

If first and second differences 
are not constant, try ratios of 
y-values.

For evenly spaced y-values,
try first differences of x-values.
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Modeling Real-World Data (continued)9-6

After determining a parent function to model a data set, use the regression 
feature on a graphing calculator to find a function that models the data.

Write a function that models the data.

x 4 5 6 7 8

y 71 93 121 157 204

Step 1 Find first differences.
 First differences: 22 28 36 47

Step 2 Since first differences are not constant, find second differences.
 Second differences: 6 8 11

Step 3 Since second differences are not constant, analyze ratios.

   93 ___ 
71

   � 1.310,   121 ____ 
93

   � 1.301,   157 ____ 
121

   � 1.298,   204 ____ 
157

   � 1.299

Step 4 An exponential model best fits the data since the ratios are
 almost constant. Use a graphing calculator. Perform exponential
 regression. Select ExpReg from the STAT CALC menu.

ExpReg

  y � a* b   x 

  a � 24.8379125

  b � 1.301415677

 r   2  � .999953961

   r � .9999769803

Complete to write a function that models the given data.

x 3 4 5 6 7

y 33 56 86 123 167

 3. Are the x-values evenly spaced? Yes

 4. Are the first differences constant? No

 5. Are the second differences constant? Yes

 6. What is an appropriate model for the data? Quadratic model

 7. Find a function that models the data. f  � x �  � 3.5 x   2  � 1.5x � 6

Make sure the x-values 
are evenly spaced.

204 � 157 � 47

Ratios are all
close to 1.3.

An exponential model 
that fits the data is 
f  � x �  � 24.8  � 1. 3   x  � .
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