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QUESTION ONE 20 Marks|

(8] Explain clearly what is meant by the following;
i Epidemic.:
ii. Enderme
il. An Epidemic model

(6 Marks)

(b) Consider the 51 model defined by the following equations;
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where A(t) = S, N(£) = I(t) + S(t) and ¢ and v are some constants. Show that if S{t) = N(2),
then

f{f} — Iﬂs[ﬂwu}l
and the time taken, if there is an epidemic, for the number of infected to double is

o ln2
- (fe—v)

(10 Marks]

(¢} Using the results in question (b},or otherwise, determine the conditions under which an epidemit
will arise.

(4 Marks}



QUESTION THREE [20 Marks]

(a) Briefly explain the main features of each of the following classes of epidemic models;

i. Empiriesl models
ii. Deterministic models

iti. Stochastic Models

{10 Marks)
(b} Consider a household of size 7 with 2 zero generation cases;
i. List all the possible epidemic chains,
(5 Marks)
ii. Determine the probability that the size of the epidemic chain is five.
(5 Marks)
QUESTION FOUR [20 Marks]

(a) Differentiate between the fixed effects and the randem effects chain Binomial Models applicabie in
(b) Ceusider the epidemic Chain Binomial model
Let 'i{,.: t=0,1,...7, ({41 = 0}, dencte the nmumber of infectives at time f since the onsst of the
epidemic, and §(t) 1t =0,1,.,.7, (S, = 5,.4;) be the number of corresponding susceptibles at time
i
Let g be the probability that a susceptible escapes infection when exposed to 7 infectives.
Determine Prob {epidemic chain is 4p —+ 41 — ... 1] and deduce the expression for the probability
assunung; '
i. Reed Frost model

ii. Greenwood Model

{10 Marks)



QUESTION FIVE [20 Marks]

Consider the “general epidemic” model with susceptibles S(t), infectives /{f), and Removals R(t).
Assuming homogeneous mixing among these classes and with continuous time €, let

dS{t)dt = —BS(E)I(E)

B _ g -l
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with. initizl conditions 5{0}, 1(0), B{0) = (Su, Jo,0) and & and 3 are some constants. also let N(t) =
R{t) + 8(t) + I{1)-

(a) Explain this formulation with respect to the spread of diseases.

(& Marks)
{b} Show that,
L 2 prays - o), 0= 4.
(4 Marks)
ii. 3{#} = SEE:%EI.
' (4 Marks)

ii. For V(¢) such that N{t) = p+ v where v < p with N(3) = S;
Rfco) = 2u

S(oo) =p—v

Comment on your resulis.
(6 Marks)
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