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INTRODUCTION

The purpose of this lab was to use bivariate statistics to test relationships between two coupled 
variables.  Using Microsoft Excel and knowledge of correlation coefficient, total sum of squares, 
sum of the squares, coefficient of determination and other equations taught in class, the purpose
of the lab was to create a linear, third degree and sixth degree equation with the data and 
predict new values with these equations.

MATERIALS AND METHODS

The majority of calculations were done within the Microsoft Excel program itself.  The coefficient 
of correlation and coefficient of determination were calculated separately as well as calculated in
the table.  The data was inserted into the program and from there the mean was calculated with 
=AVERAGE, the standard deviation was calculated with =STDEV and the sums were calculated 
with =SUM.  Every column in the data could be derived from the data itself using various 
equations for example the equation for the first value of (x-xx̅)*(y-yx̅) was [= ((B3)-($B$12))*((C3)-
($C$12))].  

RESULTS

The results show that the regression value for linear is significantly smaller than for the sixth and
third degree polynomials.   The 0.33 wt% values predicted were 387.8117 (linear), 380.5740238 
(third degree polynomial) and 358.1164 (sixth degree polynomial). The 1.0 wt% values predicted 
were 603.21 (linear), 490.2 (third degree polynomial) and -172.9 (sixth degree polynomial).  

DISCUSSION

Both correlation coefficients calculated were basically the same value.  The one calculated 
manually was more precise, giving more decimal values than the one calculated by Microsoft 
Excel. The results that were determined from the data given showed that the most acceptable 
graph would either be the linear or the third degree polynomial.  The reason the sixth degree 
polynomial cannot be considered useful is because when it was used to predict the 1.0 wt% it 
gave a negative value.  Between the linear and the third degree polynomial it makes more sense 
that that the linear is more accurate as it predicts a stronger 1.0 wt% than the third degree 
polynomial.  It also follows the trend that as the wt% increases the strength does as well.

CONCLUSIONS

Overall it appears that the safest way to approach the strength estimation of 0.33 wt% and a 1.0 
wt% carbon content would be to use the linear equation that was solved for.  The sixth degree 
polynomial does predict the closest values to the ones already determined, however it gives a 
negative value from the 1.0 wt%.  This is because the third and sixth degree polynomials are on 
the descending side of a global maximum.   The linear or the third degree polynomial could both 
be used to predict the values, the only difference is that at 1.0 wt% the linear predicts a higher 
values while the third degree polynomial predicts a lower value.  Due to the fact that the real 
value is unknown it is difficult to make a prediction.  Due to the fact that the sixth degree 
polynomial predicts a negative value 1.0 wt% it is most wise to use the linear for anything 
greater than 0.8 wt% and to use the sixth degree for anything smaller than 0.8 wt%.
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APPENDICES- FIGURES AND TABLES
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f(x) = 321.49x + 281.72
R² = 0.84

Carbon Content and Material Strength, Line of Best Fit
- Bryce Kuhn

Carbon Content (Weight %)

S
tr

e
n
g
th

 (
M

Pa
)

All graphs were derived from this set 
of data
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Number of data 9 Slope 321.49
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f(x) =  - 1542.61x̂ 3 + 2089.6x̂ 2 - 395.9x + 339.1
R² = 0.95

Carbon Content and Material Strength, Third-Order Polynomial - Bryce Kuhn
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f(x) =  - 360537.94x̂ 6 + 1109178.61x̂ 5 - 1333064.14x^4 + 792810.03x̂ 3 - 243454.27x^2 + 36689.33x - 1794.51
R² = 0.99

Carbon Content and Material Strength, Sixth-Order Polynomial - Bryce Kuhn
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