
Unassessed exercises for Week 2-3

MAT2008, Spring 2009

I. Simplest appraisal methods:
The net cashflow for some business project is given by

Initial investment: A0 = −2187, End of Year 1: A1 = +810,

End of Year 2: A2 = +900, End of Year 3: A3 = +1000

a) Compute the Total Profit, ROI and annual ROI for that project.

b) Compute the Payback Time using the linear interpolation.

II. Computing PV and IIR:
Consider the business project from Problem 1.

a) Compute the present value of the project at the interest rate i = 7%.

b) Plot the graphs of functions i → PV (i) and v → PV (v) where v := (1 + i)−1.

c) Find an approximate value for the IIR up to the accuracy 0.001 using one of the
iteration methods given in the ClassNotes (you may use MatLab).

d) What is the exact value of IIR?

III. Spots and forward rates:

1) Let the annual spot rate st be a piece wise constant function

st := 0.02, t ∈ [0, 1], st = 0.03, t ∈ [1, 2], st = 0.04, t ∈ [2.3]

a) Interpreting this as compounding with variable interest rate, find the force of
interest δ(t), t ∈ [0, 3].

b) The ideal bank forward interest rate f2,3 = 0.03. Is that rate optimal?

c) Describe the arbitrageur strategy to exploit these rates.

2) Let the forward rates ft1,t2 be fixed in an optimal way (for some given spot rates
st). Prove that, for any 0 ≤ t1 ≤ t2 ≤ t3, the following formula holds:

ft1,t3 = (1 + ft1,t2)
α(1 + ft2,t3)

1−α − 1

where α := t2−t1
t3−t1

.
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