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Walters and Holling

management as experiments
planned learning
trial multiple management strategies

not blind trial and error

efficiency of learning
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options
high density planting (~4,000 / ha)

low density planting (~2,000 / ha)

SUCCESS
achieve a particular density

could include other requirements
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budget of $40,000

COStS
high density ($4,000 per ha)

low density ($2,000 per ha)

SUCCESS
>1,500 surviving plants per ha

objective
expected area of successful revegetation over next 2 periods



T
acera

[ e Uncertain success
n 1 - 3/6 8/9
O
S 08 - T 1
>
Y 06 7
o ¢
2 04 -
O
8 0.2 -
o
al 0 I |
low high

Density of planting



Uncertain outcome

high

low

_ T T T T
o o O < N O
i

(ey)
raJe |NJSSadons palodadx3y

Density of planting



T

b Model of learning

Excellence for Risk Analysis

Bayesian updating
number of successes Is beta-binomial

nl  B(s+a,n—s+Db)

g(s)=Pr(S=s)= sin—s)!  B(a,b)

s = number of successes from n trials
a—1 = number of previous successes
b—1 = number of previous failures
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9GS, Expected success

E(S | Xy, X5) = Xg + X5 + (B —ny — ny)xmax(yy, py)

- [for equal costs]
w=(a+x)/(a+ b +n) [mean of beta]

E(S) = Z g(X1) x g(X5) x E(S | Xy, X)
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envelop bound for a,, a,, b, b,

robustness: maximum horizon of uncertainty
such that the expected area of successful
planting Is sure to be suitably large

decision, resource allocation In first time
period (option 1 and 2), leaving resources
for the second (option to be chosen)
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