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ABSTRACT

We used the well-known Lotka-Volterra predator-prey
system on a specific dataset but allowed coefficients
to vary randomly over a range of values. It was found
that random coefficients better approximate behavior
of the model. However, to obtain consistent results, a
narrow interval of random coefficients is required.

INTRODUCTION

Lotka-Volterra equations
dx

dt
= ax− bxy, (1)

dy

dt
= −cx+ dxy, (2)

• a, c - growth rates of prey and predators in absence
of the other respectively

• b - mortality rate of prey from predation
• d - efficiency rate of predation

The constant coefficients were estimated from the
data on rotifers (predators) and algae (prey).

a b c d
Mean 1.1897 0.0712 0.4193 5.2441E-07

METHODOLOGY

Coefficients:

• a - average of divided difference where the rotifer
numbers are locally lowest

• b - obtained from using average of divided difference
where the rotifer numbers are locally highest in (1)

• c, d - obtained in similar ways as a and b

Variance of each coefficient is as follows. They are used to allow coefficients to be randomly generated.

a b c d
Variance 0.038599947 0.000162 0.017512542 2.57313E-14

ANALYSIS
• Results using coefficients generated about estimated values could vary widely.

• To gauge the accuracy, results of 10,000 simulations with different random coefficient combinations were
recorded. Results with peaks within 25% above or below the data values are considered successful.

Adequate Inadequate
Mean Variance Mean Variance

a 1.2 0.007744 1.189677196 0.03859994732
b 0.072 0.00000169 0.071164699 0.0001620002
c 0.42 0.002704 0.419314192 0.01751254163
d 5.2E-07 2.56E-16 5.2441E-07 2.5731368e-14

Success 51% 7%

CONCLUSION

• The model with varying coefficients appears to rep-
resent the predator-prey system reasonably well.

• The model is very sensitive to values of b and d.
⋆ They are estimated from estimations of a and c.

⋆ Sample size is comparatively small.

⋆ Little variation on either b or d leads to drastic
changes in outputs.

• A great care of accurate estimations to the parame-
ters, particularly b and d, improves the precision of
the dynamics.

FURTHER STUDY

• So far we have found sets of coefficients that can
produce up to 50% success.

• We would like to further this research by analysis on
more coefficient combinations and different types of
generating random numbers. The goal is to have
the model result in higher success rates and better
capture data’s cycles.
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