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INTEREST, INFLATION AND RISK

T.A. Lambe, P.Eng.

School of Public Administration

University of Victoria

February, 1976.




1. A Problem: A road designer has the choice of installing a 30-inch culvert for $2,000,

or a 48-inch culvert for $3,000. With the smaller pipe, there is a 5 percent chance at
the beginning of each winter that the culvert will be washed out, in which case it will
be replaced by a 48-inch pipe. The larger pipe always has adequate capacity.

The cost of installing a 48-inch pipe rises 10 percent compounded per year due to
inflation. Interest on borrowed money costs 11 percent per year.

Which pipe should be installed initally to minimize the expected present value of
all costs?

2. The Basic Solution

Discounted Costs

3,000
A
B
Q.05 Washout in first year 2000 + 3000(1.10)/(1.11)
| ) 9
|0.95 0.05 second_year 2000 + 3000(1.10)7/(1.11)"
0.95 0.05 third year 2000 + 3000(1.10)3/(1.11)3
\
| I S A
i . .
1
10.95 0.05  ith year 2000 + 3000(1.10)/(1.11)"
f
i
]
|
ALTERNATIVE A: Present value = 3000
ALTERNATIVE B: Expected present value
= 2000 + 3000(0.05) [6.95(1.10)/(1.11i]i
0.95 i=1
= 2000 + 3000 (0.05)1.10 SRR IR
1.11 1 - 0.95(1.10)/(1.11)

i

4538



Refinements

a)

b)

c)

d)

Constructing decision trees — by pruning branches to reveal the

essential details.
Assigning probabilities - with the help of Bayes Formula.

Discounting future costs - with the aid of the historic relationship

between interest rates and inflation.

Modifying the problem for the chance of the road becoming obsolete.




4. REFINED SOLUTION

wi = Washout in spring of year i
Ai = Road Abandonned in autumn of year i
3000
EES— (2177)
2 2000 + 3000
hﬁas" 1.02
v
1/20 (4143)
Wl
, 2000 + 2000 + 3000
" st
48 1.02° (1,022
v
2/2
s (5883)
"
30 Wé
11 2000 + 2000 + 2000
n — ———
30 1.02  (1.02)2
A
19/21 2 2000 + 2000
| 1.02
2000 + 3000
48" ' (1.02)°
19/20 0.8 1/21
(3922)
v,
* 2000 + 2000

30" . (1.02)
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