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Abstract

Development
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Using regression and hypothesis testing, we can determine if two variables are correlated in any which means stalking a prey or escaping a 50
way. We can then use this information to extrapolate the stability of a human controlled habitat predator. Initial Prey
such as a zoo or wilderness preservation after inputing these initial values. Of course, these values 100
would only be a rough estimate of the true stability, but this project would be one step closer ' '
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ley.Fepuiotion Both programs were ran with the Coefficients Standard Error t Stat P-value
80 L : same initial N, P, and Q values. The
graphs of population vs. time for both the
simple model and the behavior model are Intercept 186.4541457  2.186833616 85.26215453 0
2 shown in the appendix as Figure 1 and
Figure 2 respectively. Multiple trials were Number of Predators [0.556146663  0.011687164 -47.58610764 0
ran, but they were mostly similar in
outcomes. In the simple model, the
a0} | predators immediately killed off all the Number of Prey -0.117070707  0.005442214 -21.5115973 6.0169E-102
prey and then died of starvation. In the )
behavior model, there were a few select Predator Reproduction
stronger prey that survived from the Rate -522.5348725  15.39290453 -33.94647655 2.4174E-248
20 - 1 initial predators. However, they could not
e it st odme o a Prey ReproductionRate  15.32512626  10.53880129  1.45416218 0.145910785
. . . one organism system.
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Lo Figure 2. Behavioral Model | | A n a I S ' S Energy from Prey Gain 1.744611291  0.105388013 1655417199 2.62974E-61
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e | After conducting a multiple regression analysis, I found an R-squared value of .22, RegreSSIOn Statistics
which means that approximately 22% of the variation in the stability of the system
o | can be explamgd by the correlation between the stablhty'and the independent Multlpl eR 0.478401111
parameters. This may seem low, as we are generally hoping for a value close to 1,
but imagine a basketball player improving his free-throw percentage by 22%. The
p-values for each variable, except the prey reproduction rate, were all below our
ot | alpha value of 5%. This means that there is a statistically significant relationship R Square 0.228867623
between each independent variable and the stability of the system. The p-value is a
- | measure of the .probablhty that the correla“uon obtained is from pure chance if you Adjusted R Squ are 0.2287285
assume the variables are not correlated. Since the p-values are so low (close to 0)
we can conclude that there is some correlation between each of the variables and
58 | the stability of this system. The p-Val.ue‘ of thg prey reproduction rate, however, was Standard FError 31.38794032
15%, so we cannot conclude any statistical significance between prey reproduction
rate and the stability of the system.
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