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Model’s ODEs without population stratification or vaccination:

SB(Mp + Mr+ Fr+60(Fa+ Ma+ Pa+ Pr))

dS/dt: N
dE/dt:Sﬁ’(MH+M1+FI+?\§FA+MA+PA+PI)) 0B

dGA/dt :61(1 7ps)E — €3G
dGr/dt =e1psE — Gy
dPy/dt =e3G 4 — €3Pa
dPr/dt =e2Gy — e3Py

dMy/dt =e3Py — y1.M 4
dMy/dt =(1 — pps)esPr — 1M

dMp /dt =ppse3Pr — en My
dFA/dt =11 My — 2 F4
dFy/dt =y1 My — v Fr

dFy /dt =eg My — yu Fu

dR/dt =v2(Fa + F1) +va Fr

Matrix corresponding to transmission events:
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Matrix corresponding to transitions between and out of infection stages:

[ —e1ps —e1(1—ps) 0 0 0 0 0
61(1 *ps) —€9 0 0 0 0
€1Ds 0 —€9 0 0 0
0 €9 0 —€3 0 0
0 0 e 0 —eprs—es(l—pps) O
Y= 0 0 0 €3 0 —YA1l
0 0 0 0 e3(1 — pns) 0
0 0 0 0 €3Dhs 0
0 0O 0 0 0 ya1L
0 0 0 0 0 0
0 0 0 0 0 0

Ry is the spectral radius of Next Generation Matrix with large domain:
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_ﬁphsps_1_@_51%5%+@_M+ﬁ_w+ﬁ+ﬁphsm+@ (4)

Ry = p(Kp) = p(T(-%71)) =
Y12 Y12 YI1 YI1 YA2 YA2 VA1 VA1 €H €3

The transmission term’s 3 is therefore:
—€3E€EHYA1YA2VT1PhsDs T €3EHYAIYA2VI1Ps — €3EHYA1YA2VI2PhsPs + €3EHVA1VA2VI2Ds—

B = Roesegyaiyasyriyre + €3€FYALVILVI2Ds0 + €3€myA1VI17120 — €3€my A2 Y1V I2ps 0+ (5)
es€gYa2Yr1Y20 + €3va1YA2Y11Y12PhsPs + €HYAIY A2V 1 V120



