CPD Spotlight Test – Worked Solutions
Principles of Financial Maths
Question 1

The value of a coupon bond is given the by the sum of the present values of each of its cashflows.  When determining the present values which of the following discount rates should be used?
(a) the yield to maturity of the bond applied to  each cashflow

(b) the forward rate appropriate for the time of each cash flow

(c) the rate from the zero coupon yield curve appropriate for the time of each cash flow

(d) the swap rate appropriate for maturity of the bond applied to  each cash flow

(e) don’t know

Answer

The right answer is (c) the rate from the zero coupon yield curve appropriate for the time of each cash flow

The yield to maturity and the swap rate are both “average” rates over a number of time periods, and therefore suffer from the reinvestment rate problem.  Another problem from using redemption yields is that cashflows paid at the same time from bonds of differing maturities but equal credit quality would be discounted at different rates, which is clearly not logical given the equality of risk.
Question 2

Duration is a measure of price sensitivity for bonds.  Which of the following best describes the relationship between duration and the coupon of a bond?
(a) duration rises as the bond’s coupon falls

(b) duration falls as the bond’s coupon falls
(c) duration is unaffected by a bond’s coupon

(d) there is a minimum duration close to the par coupon

(e) don’t know

Answer

The right answer is (a) duration rises as the bond’s coupon falls

Duration can be regarded as a measure of the average weighted times to receipt of a given set of cashflows.  If the bond is seen as a coupon stream plus a redemption value, then the coupon stream would have a significantly lower duration than the redemption value, the latter always having a duration equal to the life of the bond.  So at the lower levels of coupon value the duration will be more influenced by the redemption – i.e. duration will be higher.  With high coupon payments the duration will be more influenced by the coupon stream – i.e. duration will be lower.

Question 3
Asset returns have been tabulated to give a frequency distribution.  Which of the following is most likely to be true?

(a) percentage returns are normally distributed around a mean

(b) percentage returns are lognormally distributed around the mean

(c) percentage returns give a flat distribution with equal probabilities across the possible range
(d) percentage returns do not conform to any known probability distribution

(e) don’t know
Answer

The right answer is (b) percentage returns are lognormally distributed around the mean

The usual assumption for VaR-type return analysis is that returns are lognormally distributed.  One of the reasons put forward is that the there is an inbuilt skew because positive returns can, theoretically, be unlimited but negative returns are limited to a maximum of 100%.

Question 4
You are thinking about buying a call option to cover the risk of an increasing commodity price of your main supplies.   Which of the following best describes the relationship between the call option premium and the strike price that you choose?
(a) the call premium increases as the strike price increases

(b) the call premium reduces as the strike price increases

(c) the call premium is independent of the strike price

(d) the call premium is randomly generated

(e) don’t know

Answer

The right answer is (b) the call premium reduces as the strike price increases

As the strike price increases the probability of exercise reduces and, above the threshold where the strike exceeds the underlying, the expected value of exercise also reduces.
Question 5
You have calculated the present value of a £100 perpetuity starting in February 2007.  You want to determine the value of a 5 year £100 annuity starting in February 2007 with a final payment in February 2011.

Which of the following will give you the value of your 5 year annuity?

(a) the value of the Feb 2007 perpetuity less the same amount discounted from 2011
(b) the value of the Feb 2007 perpetuity less the same amount discounted from 2012
(c) the value of the Feb 2007 perpetuity multiplied by the discount rate
(d) the value of the Feb 2007 perpetuity discounted by 5 years

(e) don’t know

Answer

The right answer is (a)  the value of the Feb 2007 perpetuity less the same amount discounted from 2011
The derivation of the annuity formula is from the difference between perpetuities i.e.
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where: 
c is the annual payment



r is the discount rate



n is the term of the annuity

Only a small amount of algebra converts this to the annuity formula which is so well-known:
annuity value =  
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In words:

The value of the annuity is the difference between two perpetuities; in this case the first starting in 2007 and the second starting in 2012.  Taking one from the other leaves the series of annual payments between 2007 until 2011, i.e. an annuity.  So the value of the second perpetuity in undiscounted terms will be the same as the first perpetuity, they use the same formula.  But the PV will be distinctly different.  The value of the second perpetuity, to be deducted, has to be discounted from 2011 because the value calculated from the perpetuity formula is always such that the value calculated is Year 0 while the first payment is Year 1 – first payment in 2012 so the value is in 2011.
Question 6

The binomial method is one commonly used method for valuing options.  Using this method, asset values are allowed to rise or fall in discrete units (upticks and downticks) and there is a methodology for determining the probability of the next change being either up or down.

Which of the following best describes the factors which determine the probabilities of the change being either upwards or downwards?

(a) risk free rate, size of uptick and volatility of the asset

(b) volatility of the asset, size of uptick and size of downtick

(c) volatility of the asset, volatility of the market, risk free rate

(d) size of uptick, size of downtick, risk free rate

(e) don’t know

Answer

The right answer is (d) size of uptick, size of downtick, risk free rate

The principle is that there is no preference over an upward or downward movement.  But there is an expected return over many periods, of the risk free rate. So, given the size of the uptick or downtick the probability of an uptick will change to equate the overall expected return to the risk free rate.
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