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APPENDIX

According to the assumption of the OPS model [1], when an individual at location i makes a choice for location j,
the probability of location j being selected is

Qij =

∫ ∞
0

Prmi+sij (z)Prmj (> z)dz, (1)

where mi is the number of opportunities at location i, and sij is the number of intervening opportunities (i.e., the
sum of the number of opportunities at all locations at a shorter distance to i than j [2]). z is a random variable
with a continuous distribution p(z) representing the benefit of opportunities, Prmi+sij (z) is the probability that the
maximum benefit obtained after mi + sij sampling is exactly z, and Prmj

(> z) is the probability that the maximum
benefit obtained after mj samplings is greater than z.

Since Prx(< z) = p(< z)x, we can obtain

Prx(z) =
dPrx(< z)

dz
= xp(< z)x−1

dp(< z)

dz
. (2)

Substituting eq. (2) in eq. (1), we obtain

Qij =

∫ ∞
0

(mi + sij)p(< z)mi+sij−1 dp(< z)

dz
[1 − p(< z)mj ]dz

= (mi + sij)

∫ 1

0

[p(< z)sij+mi−1 − p(< z)mj+sij+mi−1]dp(< z)

= (mi + sij)(
p(< z)sij+mi

sij + mi

∣∣∣1
0
− p(< z)mj+sij+mi

mj + sij + mi

∣∣∣1
0
)

= (mi + sij)(
1

sij + mi
− 1

mj + sij + mi
)

=
mj

mi + sij + mj
.

(3)
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