


































































1950 - 2017 1650 - 1850 1200 - 1300 1200 - 1500
Fickess Prather Fickess Fickess Prather Prather

R-squared 0.982164345 0.99891634 0.98267513 0.99694839 0.98333879 0.4149905
SoS 0.089402701 0.00435105 2.6691963 0.00267624 0.00139338 0.00326833

tt 35599.46569 2083.2552 52120.9082 459.740188 2220.68395 5677.04497
n 1.846210288 2945.35705 1.916379 1.13087939 2624.60807 2386.19758

a/tau 2123.82857 1.43643114 2114.91916 2039.79772 1.27913002 1.03609049
R-squared 0.977318176 0.99764438 0.98313358 0.99883695 0.98746164 0.41148331

SoS 0.099760737 0.00947458 2.78534221 2.47463142 4.7143E-06 0.00328771
tt 5.902966158 2017.00001 10.7535371 5.90296616 2017.00001 2017.00001
n 0.009389757 4.79719318 0.01560865 0.00938976 0.5690656 0.47759887

a/tau 2038.036407 0.00922119 2037.70665 2038.03641 0.00045895 0.00023708
R-squared 0.977301484 0.99582793 0.98314022 0.97912018 0.98793799 0.40879965

SoS 0.099808405 0.0167885 2.83331595 0.0173935 4.5351E-06 0.00330266
tt 1463.199792 2017.00001 1416.48343 119.437623 2017.00001 2017.00001
n 0.009403647 8.42518064 0.01566636 0.00416367 1.09696464 0.94551801

a/tau 2623.974362 0.01226355 2348.83072 2958.28227 0.00072275 0.00041453
R-squared 0.982839427 0.99883225 0.98282686 0.99771876 0.98648521 0.41545656

SoS 0.088269344 0.00470153 0.46042124 0.00191277 5.9498E-06 0.00327319
tt 186.7982124 2017.00001 202.396946 197.040663 3329.09956 5335.24029
n 47.34639327 205.501564 27.9142348 0.001155 832.072075 1625.08221

a/tau 2003.866883 41.0650367 2017.45273 2010.99159 34.627743 110.146401
R-squared 0.982895145 0.99850575 0.98232245 0.99771925 0.98650913 0.41566136

SoS 0.088088758 0.0060085 12.9550099 0.00191278 5.5399E-06 0.00328174
tt 190.6362732 2032.06737 337.854543 197.03419 3354.98302 5223.91274
n 29.28641366 222.17166 6.25E-08 0.00151 842.428365 1580.50597

a/tau 2008.612683 14.6696263 2058.61153 2010.98287 23.6758004 119.122496
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Constants Properties 
k1 Percent of Pregnancies
k2 Abortions 
k3 Birth Rates
k4 Children turn into Man
k5 Children turn into 

Woman
k6 Children Death Rate
k7 Male Death Rate
k8 Women Death Rate
k9 Men becoming Gay
k10 Women Becoming Gay
k11 Sterile Male 
k12 Sterile Women 

• To fully model these reactions would 
be next to impossible. 

• The reason for this is that each of  
these constants would be a function 
that would also change with time.

• For simplicity in this reaction we will 
treat these like constants.



Death Rate Differential

• 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑘𝑘𝑘 ∗ 𝐶𝐶 + 𝑘𝑘𝑘 ∗ 𝑀𝑀 + 𝑘𝑘𝑘 ∗ 𝐹𝐹

Gay Population Differentials 

• 𝑑𝑑(𝑇𝑇𝑇𝑇)
𝑑𝑑𝑑𝑑

= 𝑘𝑘𝑘 ∗ 𝑀𝑀

• 𝑑𝑑(𝑇𝑇Ψ)
𝑑𝑑𝑑𝑑

 = 𝑘𝑘𝑘𝑘 ∗ 𝐹𝐹

Sterile Population Differentials 

• 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑘𝑘𝑘𝑘 ∗ 𝐹𝐹

• 𝑑𝑑Ψ
𝑑𝑑𝑑𝑑

 = 𝑘𝑘𝑘𝑘 ∗ 𝑀𝑀



𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  𝑘𝑘𝑘 ∗ 𝑀𝑀 ∗ 𝐹𝐹 − 𝑘𝑘𝑘 ∗ 𝐹𝐹Ξ − 𝑘𝑘𝑘 ∗ 𝐹𝐹Ξ

         + 𝑘𝑘𝑘 ∗ 𝐹𝐹Ξ + 𝑘𝑘𝑘 ∗ 𝐹𝐹Ξ − 𝑘𝑘𝑘 ∗ 𝑀𝑀 ∗ 𝐹𝐹

         +[(𝑘𝑘𝑘 ∗ 𝑀𝑀 ∗ 𝐹𝐹)]

         + 𝑘𝑘𝑘 ∗ 𝐶𝐶

         +[ 𝑘𝑘𝑘 ∗ 𝐶𝐶 ]

        − 𝑘𝑘𝑘 ∗ 𝐶𝐶 + 𝑘𝑘𝑘 ∗ 𝑀𝑀 + 𝑘𝑘𝑘 ∗ 𝐹𝐹

         + 𝑘𝑘𝑘𝑘 ∗ 𝐹𝐹 + [ 𝑘𝑘𝑘 ∗ 𝑀𝑀 ]

         + 𝑘𝑘𝑘𝑘 ∗ 𝑀𝑀 + [(𝑘𝑘𝑘𝑘 ∗ 𝐹𝐹)]

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑑𝑑𝐹𝐹Ξ
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+ 𝑑𝑑Ψ

𝑑𝑑𝑑𝑑
+
𝑑𝑑(𝑇𝑇𝑇𝑇)
𝑑𝑑𝑑𝑑
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