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Body mass index is acquired by dividing one’s weight with the square of his/her height. In the
following I will examine what sort of function could be used to predict and present the change in

female’s body mass index.Graph 1

The following table (Table 1) gives the median BMI for females from two to twenty years of age
from United States (2000). Graph 1 presents the data from Table 1 in graphical form. Age is
positioned on the X-axis and body mass index on the Y-axis. Graphs settings are following:

Table 1
Age (yrs) BMI
2 16,40
3 15,70
4 15,30
5 15,20
6 15,21
7 15,40
8 15,80
9 16,30
10 16,80
11 17,50
12 18,18
13 18,70
14 19,36
15 19,88
16 20,40
17 20,85
18 21,22
19 21,60
20 21,65
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Graph 1

21+

19-

=

oM

17—

5 10 15 20
Age

This set of values can be modelled by using following quartic function:

A+ Bx+ Cz?+ Dz® + Ex?

where

A =18,86

B =—1,630

C =0,2167

D = -0,008354
E=9T%6FE—5

Following graph presents the modelled function in comparison to the datapoints from Table 1 which
are circled for clearer presentation.
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Graph 2

g
Auto Fit for Data Set | BMI

y = A+Bx+Cx"2+Dx"3+Ex™M

21- | A:18,8634211 +/- 0,130204266

B: -1,63000015 +/- 0,0695496916

C: 0,216739689 +/- 0,0117583128

D: -0,00835381851 +/- 0,000778808625
E: 9,72565540E-005 +/- 1,76009039E-005
RMSE: 0,0456413745
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The function drafted in Graph 2 follows the datapoints given obediently and no significant

difference can be found.

Besides quartic function, also the following gaussian function can be used to model the datapoints.

A xexp(—(z — B)*/(C*))+ D
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The following graph illustrates the difference between quartic function (black) and gaussian
function (pink) with the datapoints given in Table 1.

Graph 3
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Auto Fit for Data Set | BMI

y = A+Bx+Cx"2+Dx"3+Ex™M

21- | A:18,8634211 +/- 0,130204266

B: -1,63000015 +/- 0,0695496916

C: 0,216739689 +/- 0,0117583128

D: -0,00835381851 +/- 0,000778808625
E: 9,72565540E-005 +/- 1,76009039E-005
RMSE: 0,0456413745
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y = A%*exp(-(x-B)*2/(C"2))+D
A: -6,933 +/- 0,09008

B: 5,510 +/- 0,07125

C: 8,846 +/- 0,1846

D: 22,15 +/- 0,09731
RMSE: 0,08161
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The differences between the functions are rather minimal and most likely with excessive tweaking

of the variables they could be made match each other almost perfectly. This familiriality can be

explained by the close connection between quartic and gaussian functions. For the gaussian function

is quartic function in which exponential function has been applied.

In order to see is it possible to use the quartic function as a model to predict the BMI of older ages

than included in Table 1 lets take a look at the expanded version of Graph 3.
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Graph 4
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As we can see the quartic function would indicate that at the age of thirty, the mean BMI of
American woman would be approximately 18. This would indicate that huge amount of American
women would be anorectics which most likely is not the truth. From here we can deduce that
quartic function is not a very viable way to model BMI of American women.




