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Appendix: Imperfect efficiency of ITN

To take account of the imperfect efficiency of ITNs and LLINSs, two definitions of efficiency
are required.

First, the direct efficiency is defined as the probability of not being infected when using an
ITN/LLIN. This parameter is termed ¢, where ¢p; < 1 and for perfect efficiency ¢, = 1.
The probability of being infected when using an ITN/LLIN is, therefore, (1 — ¢,)m; and the
result of utility maximization becomes:

h = 1ifand only if

(1 -1 -¢)mul®) + A - pul) — A —mHu(S) —mu(S) =z kW(w)  (21)
Hence

h =1ifand only if 7, > % (22)

In addition, equation (6) becomes:

X=0-¢,H)m (23)

The effect of ITN efficiency can then be described by calculating the effect of ¢, on X , by
solving the following system at steady state for a variation of ¢;:

m; = Q(X,m(H))

X=0-¢H)m; (24)
H=1-F(C Y(¢1m)))
And thus,
dr; =22 dx + m' 22 dH
X aom
U dH == 5udn — Lmdgy

Note that increasing ¢, in the second and third equations (i.e. in dX and dH) leads to an
increase in H and a decrease in X (knowing that f>0 and ¢ ’<0) for a given m;, and increasing

H and decreasing X in the first equation (dm;) lead to an increase in rr;, which enforces the
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first effect. Hence for all values of m;, X decreases with ¢,. Consequently, the possibility of a
malaria trap is reinforced.

Second, the efficiency concerns the beliefs with respect to ITN efficiency: the expected
probability of not being infected when using an ITN. This parameter is termed ¢, where

¢, < ¢, and for expectation of perfect efficiency ¢, = ¢;. Then the expected probability of
being infected when using an ITN is (1 — ¢,)m; and the result of utility maximization
becomes:

h = 1ifand only if:

(1 -1 = ¢ImPulS) + (1 — pJull) — (1 —mHu(S) — mu(s) = kW(w)  (26)
Therefore

h = 1ifand onlyif 7, > % 27)

However, there is no change in equation (6), as steady state infection is determined by the

probability of being infected at steady state:

;= Q(X,m(H))
X=(1-HMmn (28)
H=1-F(C " (¢,m))
The effect of beliefs about ITN efficiency can then be described by calculating the effect of
¢, on X for a given level r;, thus solving the following system:
dr; = 2ax + m' 22 dH
X om
dX = (1 - H)dTl'i - T[idH - HT[i (29)
\ dH = =5 ¢zdm — Lmdg,

Note that increasing ¢,, in the third equations (i.e. in dH) leads to an increase in H and thus a
decrease in X in the second equation for a given ;. As before, increasing H and decreasing X
in the first equation (dm;) lead to an increase in m;, which enforces the first effect. Hence for

all values of mr;, X decreases with ¢,. Consequently, the possibility of a malaria trap is

reinforced.



