Clirve Fitting with Polynomial Models

Who uses this?

Market analysts can use curve fitting to predict the
performance of a stock index. (See Example 3.)

Lesson Objective(s):

e Use finite differences to determine the
degree of a polynomial that will fit a
given set of data.

e Use technology to find polynomial
models for a given set of data.

The table shows the closing value of a stock index on the first day of trading for
various years.

Year | 1994 | 1995 | 1996 | 1997 | 2000 | 2001 | 2003 | 2004
Price ($) | 774 751 1053 1293 | 4186 | 2474 | 1347 | 2011
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To create a mathematical model for the data, you will need to determine what type of
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Using Finite Differences to Determine Degree

Use finite differences to determine the degree of the polynomial that best
describes the data.
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Use finite differences to determine the degree of the polynomial that best
describes the data.
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Once you have determined the degree of the polynomial that best describes the data,

you can use your calculator to create the function. ' —
+urn on Dlaanosﬁcs 3

Using Finite Differences to Write a Function

The table below shows the population of a city from 1950 to 2000. Write a
polynomial function for the data.

. [vear  [19s0] 1960 [ 1970 | 1980 | 1990 | 2000
Population (thousands) | 2853 | 4011 | 5065 | 6720 9704 | 14,759

' Lin = 0.8990695
Quad = 0.99025847
Cub = 0.999999 4
Quar = 0.93999999 =) best model
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/ Often, real-world data can be too irregular for you to use finite differences of find a
polynomial function that fits perfectly. In these situations, you can use the regression
feature of your graphing calculator. Remember that the closer the Re-value is to 1, the
better the function fits the data.
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Finance Application

The table shomlr(s I;l:le openlﬂrllgfl : Year | Price ($) | Year | Price (S)
value of a stoc ex on the firs

! 2000 4186
day of trading in various years. 1994 e 55
Use a polynomial model to 1995 751 2001
estimate the value on the first | 1996 | 1053 2003 1347
dayofiradingin 200 1997 | 1293 | 2004 | 2011

Lin= 0.25(404

Quad = 0,551,815

Cub = 0.0L27850
Quar = (0.g431598
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