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1.

Using continuous time methods, calculate the no-arbitrage forward interest rate

for the period starting in 6 months time, and ending in 9 months time, when:

(Spot) deposit rate for 6 months: 5.50% p.a.

(Spot) deposit rate for 9 months: 5.40% p.a.
Solution: 

1xe(0.055x0.5) x e(fwd x 0.25)=e(0.054x0.75)




 e(fwd x 0.25) =1.04133/1.02788





 fwdx0.25=In1.01309





 6s/9sfwd=0.01301/0.25





  


=5.202%

The no-arbitrage forward interest rate for the period starting in 6 months time, and ending in 9 months time is 5.202%

2.

A fund manager has a $900 million equity portfolio with a beta of 1.0. Since the

fund manager believes equity prices will rise, they want to increase the beta of

the equity portfolio to 1.2. Given the following data, how many contracts should

be bought or sold to implement his strategy ?

Current Equity Index:  3500 points

Equity Future Value:  $25 per index point
Solution:

(1.2-1)x 900,000,000/(25x3500)

=2057.14

=2058 contract

The fund manager should buy 2058 contract to increase the beta of the equity portfolio to1.2
3.

A bond fund manager with $600 million under management believes that interest

rates are going to rise over the next six months. Given the following data, how

many contracts should be bough or sold to change the portfolio duration from

the current level of 2.9 years to 2.0 years:

Bond Future Value:    $100,000

Bond Future Duration:  2.7 years
Solution:

600,000,000/100,000 x (2.0-2.9)/2.7

=-2,000 contracts

should sell 2,000 contracts to change the portfolio duration from the current level of 2.9 years to 2.0 years

4.

A European Put option with a strike price of $100 was sold for $15. calculate the

Break-even price and state under what circumstances does the seller make a

profit? Draw the payoff diagram.
Solution:

There is a Short put option

The payoff from a short position in a European put option is 

-max(K-ST,0)=min(ST-K,0)

Profit from a European Put option:

Option price=$15; strike price=$100

profit

Terminal stock price($)

5.

Using the borrowing rates shown below, what is the best floating rate funding that

X can achieve? Any benefits from dealing an interest rate swap are shared

equally between X and Y.

	
	Fixed
	Floating

	Company X
	4.10%
	3.85%

	Company Y
	4.85%
	4.60%


Solution:

	
	Fixed
	Floating
	Total benefit

	Company X
	4.10%
	3.85%
	

	Company Y
	4.85%
	4.60%
	

	Comparative advantage
	0.75%
	0.75%
	0


The spread between the interest rates offered to company X and Y is 0.75% per annum on fix rate investments and 0.75% per annum on floating rate investments. This mean that there is no benefit to all parties form the swap.

6.

A price-maker agrees to pay a fixed rate in a forward rate agreement with the

following terms:

	Face Value
	$250 million

	FRA Start Date
	1 month

	FRA End Date
	4 months

	FRA Fixed Rate
	5.0% quarterly

	Floating Rate Benchmark
	3 month BBSW


In 1 month’s time, 3 month BBSW is 5.1%. Using discrete methods, what is the

cash settlement amount, and is it paid or received?
Solution:

250,000,000/(1+5.1%x0.25) - 250,000,000/(1+5.0%x0.25)

= 246,913,580.2-246,852,629
=60,951.2
The cash settlement amount of $60,951.2 to be received
7.

A price-maker receives a fixed rate of 6.4% p.a. (semi-annual compounding) in

an interest rate swap with a face value of $300 million. At the next settlement

date, the 6 month bank bill swap rate (BBSW) is 6.6% p.a. (s.a.).

From the price-maker’s perspective, what is the settlement amount and should he pay or

receive the amount ?
Solution:

300,000,000x(6.4%-6.6%)x180/365

=-295,890.41

From the price-maker’s perspective, he should pay $295,890.41.

8.

The price value of a basis point (PVBP) for a 3 year interest rate swap is $2,250.

The PVBP for a 3 year government bond futures contract is $27. If the

price-maker is a fixed rate payer in the swap, how many contracts should be

bought or sold to hedge their exposure to a change in the level of interest rates?

State (in less than 20 words) the limitation of your calculation.
Solution:

2250/27

=83.33

He should buy 83 contracts to hedge their exposure to a change in the level of interest rate
9.

Calculate the no-arbitrage swap rate in a discrete time economy given the following data?

The swap is a one year interest rate swap starting in 6 months time ( 0.5/1.5 yr) forward

swap. The par rates are expressed as per annum with semi-annual compounding.

	year 
	S/A Par Rate

	0.0
	

	0.5
	5.00

	1.0
	5.10

	1.5
	5.25

	2.0
	5.45

	2.5
	5.70

	3.0
	6.00


Solution: 

Discount factor for 0.5year:  

If y =discount factor for 0.5year,

 -100 + 102.5 / y = 0

            y = 102.5 / 100

y = 1.025
Discount factor for Year: 1.0:

If y =discount factor for 1year,
-100 + 2.55 / 1.025 + 102.55 / y = 0

102.55 / y = 97.5122 

y= 102.55 / 97.5122

y = 1.0517

Discount factor for Year: 1.5:

If y =discount factor for 1.5year,
-100 + 2.625 / 1.025 + 2.625 / 1.0517 + 102.625 / y = 0

   





  


 102.625 / y = 94.9431

y = 102.625 / 94.9431

y = 1.0809

Invest Cash Flow:

-100 / 1.025 + Z / 1.0517 + (100 + Z) / 1.0809 = 0

0.95084 CF + 0.92515 Z + 92.5155 =97.5610

1.87599 Z = 97.5610 – 92.5155

Z = 5.0455 / 1.87599

Z = 2.68951

The one year swap rate:

= 2x2.68951% 

= 5.37903%

	Year
	S/A Par Rate
	Discount Factor
	invest Cash Flow

	0.0 
	　
	　
	　

	0.5 
	5.00 
	1.025
	-100

	1.0 
	5.10 
	1.0517
	2.68951

	1.5 
	5.25 
	1.0809
	102.68951

	2.0 
	5.45 
	　
	　

	2.5 
	5.70 
	　
	　

	3.0 
	6.00 
	　
	　


The no-arbitrage one year interest swap rate in a discrete time economy staring in 6 month is 5.37903%
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