Chapter 8

Solutions to Exercises 1-3

See chapter text for answers to these exercises

Solution to Exercise 4(a)
Equation 4.2:
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(4.2)

Table 8.4:

	Period (months)
	% p.a.
	End date
	No. of days from spot
	Closest futures expiry

	
	
	
	
	

	1
	4.431250%
	21-Jun-04
	33
	16-Jun-04

	2
	4.476250%
	19-Jul-04
	61
	21-Jul-04

	4
	4.613750%
	20-Sep-04
	124
	15-Sep-04

	7
	4.847500%
	20-Dec-04
	215
	15-Dec-04

	10
	5.036250%
	21-Mar-05
	306
	16-Mar-05


Table 8.4
Sterling LIBOR as at 11.00 am May 19 2004 (selected maturities) British Bankers Association

Fair forward rates:

For 3 months commencing 20 September 2004:
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 For 3 months commencing 20 December 2004:
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Solution to Exercise 4(b) and (c)

The settlement prices for the September and December 2004 short sterling futures contracts were 94.98 and 94.73 respectively, implying forward interest rates of 5.02% and 5.27%.  The relatively small discrepancies are partially explained by the mismatch in underlying periods.  The settlement dates for the futures contracts were the third Wednesdays in September and December, which fell on the 15th in each month - five days earlier than the periods covered by the LIBOR fixings.

Solution to Exercise 5(a)

Each contract represents an amount of £100,000 nominal in the underlying notional gilt.  Notional nominal amounts of over £3.7bn and just £64.7m were traded in the June and September 2004 contracts respectively.  Open positions in the two contracts amounted to £21.4bn and 590m.  Although the near contract (June) is now less than two weeks away from the beginning of its expiry month, interest in the next contract is still relatively low.  We would expect that market participants intending to keep any long positions would soon start rolling them over from the June into the September contract, to avoid the risk and inconvenience of taking delivery of the June contract.  Remember that it is the seller’s option to close his position by delivery.

Solution to Exercise 5(b)

The September 2004 contract is at a 0.37 discount to the June contract.  This suggests that the yield on the cheapest-to-deliver is higher than the short-term cost of money.  In effect, the holder of the cheapest-to-deliver (the seller of the futures) has to compensate the futures buyer for the loss of income caused by the 3-month deferral of delivery from the June to the September expiry months.

The cheapest-to-deliver was the 8% 2013 issue (see Table 8.8).  From the DMO website we can find that its price on 19 May 2004 was 120.95.  The interest yield was therefore 0.08 / 120.95 = 6.61%, which is approximately 2% pa above the cost of money for the same period.  So - allowing for the fact that the market for the September contract is still quite thin - the discount of 0.37 is approximately what we would expect.

Solution to Exercise 6

See Chapter text for answer

Solution to Exercise 7(a)

We use the technique shown in Example 8.1, substituting the new data.

Futures price




5800

Cash index price



5765

Interest rate




4% p.a. (3-month sterling LIBOR)

Expected dividend income*

36 or 0.625% (one quarter of 2.5%) of 5765

Number of months to futures settlement
3

Method (1) – Determine the cost of carry

Cost of carry


=
Expected Interest cost – expected dividend income





=
(0.04 x 0.25) – 0.00625





=
0.01 - 0.00625 





=
0.375%

Premium of futures index price to cash index price





=
(5800/5765) - 1





=
0.607%

Method (2) – Determine the fair futures price

Fair futures price

=
Cash price + interest cost – expected dividends





=
5765 + (5765 x 0.01) – 36





=
5786

Actual futures price

=
5800

The futures price appears to be 14 ticks above the fair price.

Solution to Exercise 7(b)

The fact that the futures price was 14 ticks ‘expensive’ would give further marginal encouragement to either an investor (nervous about a possible fall in market prices) or a speculator (considering taking a short position on the market in anticipation of just such a fall).  In either case, there appears to be the prospect of eventually making an additional 14 ticks (or mitigating the loss by 14 ticks if the market should unexpectedly go up), as the futures price must eventually converge to the cash index level.

Solution to Exercise 8

By way of illustration, we shall look at the subsequent history of the top ten shares by market capitalisation at the end of 2006.  These were as follows:

	Top 10 UK Shares - How they fared: Dec 2006 - Sept 2007

	
	Mkt Cap
	

	
	Sep-07
	Dec-06
	

	
	£m
	£m
	% change

	Royal Dutch Shell
	129,658
	117,078
	10.70%

	BP
	108,860
	110,755
	-1.70%

	HSBC
	105,852
	106,792
	-0.90%

	GlaxoSmithKline
	73,215
	78,131
	-6.30%

	Vodafone
	92,891
	74,470
	24.70%

	Royal Bank of Scotland
	49,936
	63,033
	-20.80%

	Barclays
	40,968
	47,239
	-13.30%

	HBOS
	34,258
	42,883
	-20.10%

	Astrazeneca                        
	36,587
	42,558
	-14.00%

	Anglo American                     
	44,207
	36,931
	19.70%

	Total
	716,433
	719,870
	-0.50%

	
	
	
	

	Value of Actual Top 10
	728,094
	
	

	
	
	
	

	FTSE100 index
	6433
	6221
	3.40%


· During the nine months between the two dates shown, the FTSE100 index rose by 3.4%, but the combined market cap of the ten largest shares at the beginning of the period actually fell by 0.5%.  

· Two of our original ten shares - HBOS and Astrazeneca - dropped out of the Top Ten during the period, being overtaken by two mining companies, Rio Tinto and BHP Billiton, whose share prices rose by a massive 50% and 75% respectively.  Hence the value of the actual Top Ten as at end-September was significantly more than the value of the original Top Ten.

· Within the original top ten, the individual share price movements vary very widely, from +24.7% for Vodafone to -20% for two of the banks.  Although the top ten shares account for almost 50% of the total market cap of the FTSE100, a portfolio consisting of just those shares still incorporates a very substantial level of specific risk (see Chapter 7).

· We have to remember also that the weightings of the shares within the FTSE100 index are based on their respective ‘free floats’, whereas the table above is based on total market capitalisation.

Overall, a futures contract based on the FTSE100 index would have given an investor a measure of protection against loss on a ‘Top Ten’ portfolio, but we perhaps have to ask whether this was more by good luck than by good judgment!

Solution to Exercise 9

The first step is to calculate the duration, as at 5 December 2003, of the 7¼% Treasury maturing on 7 December 2007.  According to the market data reproduced in Table 4.7 on page 125, the price and yield of that issue were 109.17 and 4.707.

The duration was 3.566 years, calculated as follows:

	Date:
	05/12/2003
	

	Clean price:
	109.17
	

	Yield
	4.707%
	

	
	
	
	

	Years (t)
	Cash Flow (CF)
	PV of CF
	(CF) x (t)

	0.5
	3.625
	3.542
	1.771

	1.0
	3.625
	3.460
	3.460

	1.5
	3.625
	3.381
	5.071

	2.0
	3.625
	3.303
	6.606

	2.5
	3.625
	3.227
	8.067

	3.0
	3.625
	3.153
	9.458

	3.5
	3.625
	3.080
	10.781

	4.0
	103.625
	86.029
	344.114

	
	Totals
	109.174
	389.329

	
	Duration
	3.566


The duration of the cheapest-to-deliver, the 8% Treasury 2013, was 7.21 years (see page 294).  

Let us consider the impact of a uniform rise of 0.5% p.a. in redemption yield on Ms Ball's portfolio. Using equation 8.2, the market value of £20,000,000 nominal of 7¼% Treasury 2007 would fall as follows:
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The next step is to calculate the nominal amount H of the cheapest-to-deliver which would also suffer a loss in value of £ if the redemption yield were to rise by 0.5% p.a., as follows:
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Ms Ball could therefore view her portfolio as being equivalent, in interest rate risk terms, to £8,726,119 nominal of the cheapest-to-deliver gilt.  She could then use the normal hedge ratio formula in equation 8.1 to calculate the number of gilt futures contracts to sell.  In this case, it would be
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= 100 futures contracts (to the nearest whole number)

Solution to Exercise 9(b)

As we explain in the text, this method assumes that both issues would experience the same change in redemption yield.  Although this assumption turned out to be correct in the case of the particular period we have been studying (5 December 2003 to 9 January 2004, when yields on nearly all maturities fell by between 0.20% and 0.25%, this assumption becomes more risky as the difference in duration between the gilt to be hedged and the cheapest-to-deliver increases: in this case, the duration of the cheapest-to-deliver is more than twice as great as that of the position to be hedged.  The hedging calculation is also subject to the general shortcoming of the duration measure, noted already in Chapter 4, sections 4.6 and 4.7, namely that it is accurate only for small changes in interest rates.   

Solution to Exercise 10

Miss Bountiful needs to sell FTSE 100 index futures to cover equities with a market value of £1.5m.  The question does not tell us the current price of the index futures contract but only of the index itself.  Using this number (5873) as a proxy, each index futures contract equates to a FTSE 100 portfolio with a market value of £(5873 x 10) = £58,730.  Miss Bountiful therefore needs to sell 1,500,000/58,730 = 25.54 contracts, so she would sell either 25 or 26, depending on whether she preferred to be very slightly under- or over-hedged.
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