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CIFA PART III SECTION 6

DERIVATIVES ANALYSIS

MONDAY: 30 November 2020 Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

(a) (1) Explain the meaning of the term “no-arbitrage principle” as used in derivatives markets. (2 marks)
(i) Highlight three assumptions of no-arbitrage principle. (3 marks)

(b) Explain four main purpose of derivatives market in your country. { (4 marks)

(c) A company has an outstanding loan of Sh.50 million that mature’s in three years. The interest rate on the loan is

(d)

London Interbank Offered Rate (LIBOR) payable at the end of each year. In order to hedge against an increase in
interest rate, the company enters into a swap to pay a fixed rate of 8% and receive LIBOR. In order to gain added
flexibility in case the interest rate falls, the company plans to purchase a swaption with an exercise interest rate of
8.5%. The company is considering unwinding the swap at the first settlement date and that the swaption is European
style. It is assumed that if the company exercises the swaption, it will do so by actually entering into the swap.

Required:
The net cash flows on the first settlement date assuming LIBOR if the fixed rate on the underlying swap is 7.5%.
(7 marks)

The value of a stock index is 3000. The value of an investor’s portfolio is Sh.608,000. The risk-free interest rate is
10% per annum, the dividend yield on index is 6% per annum. The beta of the portfolio is 1.5. A futures contract on
the stock index with four months to maturity is used to hedge the value of the portfolio over the next three months.
The futures contract is for delivery of 50 times the index. The index changes to 2700 at the end of three months.

Required:
Calculate the gain on short futures position. (4 marks)
(Total: 20 marks)

QUESTION TWO

(a)
(b)

Examine five benefits of swaps as a form of derivative. (5 marks)

A Kenyan firm (KF) enters into a 3-year annual currency swap with a foreign firm (FF) with foreign currency units
while the Kenyan firm has the Kenya shillings (KES) units.

The foreign currency are known as (FC). KF is the fixed rate payer and FF is the floating rate payer. The fixed interest
rate at the swap initiation is 7% and 8% at the end of the swap. The variable interest rate is 5% currently, 6% at the
end of year 1, 8% at the end of year 2 and 7% at the end of year 3.

At the beginning of the swap, KES 1 million is exchanged at an exchange rate of 2 FC = 1 KES. At the end of the
swap period the exchange rate is 1.5 FC = 1 KES.

Required:
(i) Show the payments and the party at the swap initiation. (2 marks)
(ii) Calculate the second net swap payment at the end of year 1. (3 marks)
(iit) At the end of the swap, determine what FF will give to KF in terms of notional principal. (2 marks)
(iv) Demonstrate that at the end of 3 years FF pays KES 1,080,000. (2 marks)
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(c) Kassim Mohamed is a derivatives manager who is considering using option strategies to profit from his views
share prices. He collects the information given below for the listed options on the shares of Mavuno Limited

are currently trading at a price of Sh.25 per share. "OO
(%
Expiry (Q
Calls June August November
30 0.77 1.38 1.85
Strike 25 1.09 3.50 4.25
20 5.71 7.84 8.36
Expiry
Puts June August November
30 545 5.93 6.21
Strike 25 0.73 2.89 3.26
20 0.53 0.93 1.23
Required:
Calculate the following:
(i) Maximum loss from a bull spread using August puts with strike prices of Sh.30 and Sh.25. (4 marks)
(ii) The net cost to enter a box spread using August options with strike prices of Sh.20 and Sh.25. (2 marks)
(Total: 20 marks)
QUESTION THREE
(a) (1) Evaluate four factors that could determine the value of option prices. (4 marks)
(i) The risk or volatility of an individual asset could be reduced either by writing a covered call option against
the asset or by purchasing a put option on the asset.
Required:
" Explain the difference in the extent to which each of these two option strategies modify an individual asset’s
risk. ; (4 marks)
(b) Juliet Nambuye, a derivatives analyst has been asked to value the 1-year put and call options for PKQ Limited,

exercisable at Sh.49 with the underlying asset trading at Sh.49.25. Based on current estimates, in one year, the share
price of PKQ Limited is expected to either move up by 15% or move down by 20%. The current risk free rate for
30 days is 3.30% per annum.

Required:
The value of PKQ’s options using a one period binomial model. (4 marks)
(c) An investor owns 60,000 shares of Pelfex Limited that are currently trading at Sh.50 per share at the Securities

Exchange. A call option on the company’s shares with an exercise price of Sh.50 is selling at Sh.4.

Ten minutes ago, the call price was Sh.3.6 while the share price has increased by Sh.0.672 in the last 10 minutes to
settle at the current price of Sh.50.

Required:
Determine the number of call options required to create a delta-neutral hedge for Pelfex Limited’s shares. (4 marks)
(d) The following information relates to a long forward contract on a non-dividend paying stock entered into a few |52

months ago:

ik The forward contract expires in six months.

2. The risk free rate is 10% per annum that is compounded continuously.

3 The stock has a price of Sh.25 per share.

4. The delivery price is Sh.24.

Required:

The value of the forward contract. (4 marks)
(Total: 20 marks)

CF63 Page 2

QOut of 4




&

.\' |

('o\(\
QUESTION FOUR &
(a) Assess four salient differences between a futures contract and a forward contract. (4 m&@?
&)
(b) Craft Brewers Ltd. intends to carry out the following transactions in the coming months: (Q@'

(c)

I

Issue a loan note of 30 million U.S dollars (USD) in three months (90 days) time. The note il have a six
month (180 days) term. These proceeds will be used to meet the working capital req@iivrements of the
company.

Receive new capital injection of 90 million British pounds (GBP). This will occur in eight months (244 days
time).

The company reports in euros (EUR).

Hassan Ndegwa, the treasury manager decides to hedge the interest rate exposure on the U.S borrowing with
a forward rate agreement (FRA) and also hedge the conversion of pounds to euros.

Using the information below and a 30/360 day count, Hassan Ndegwa calculates the FRA rates implicit in
the term structure. A large investment bank offers Craft Brewers Ltd. a FRA rate of 4.68% for the USD
30 million note in three months time.

Current term structure of USD LIBOR rates (annualised)

Term (Days) Rate (%)
30 3.10
60 340
90 3i7
180 3.99
270 412
360 4.22

Hassan analyses the GBP per Euro (EUR) exchange rate using the data below:

Interest rate and exchange rate data:

United Kingdom interest rate* 4.17%
Euro interest rate® 3.28%
Spot exchange rate (GBP per EUR) 0.6892

* 244 days interest rate, discrete and annualised
A year has 365 days

Required:

(i) Calculate the six month FRA rate three months from now, implicit in the current term structure of
USD LIBOR rates. (4 marks)

(ii) Using a 180 day spot rate of 4.48% at expiration of the FRA, calculate the payoff to Craft Brewers
Ltd. from the FRA offered by the investment bank. (4 marks)

(iii) Calculate the arbitrage free 244 day forward exchange rate (GBP per EUR). (4 marks)

The Treasury bond futures price is Sh.101.375. An investor is considering the following four bonds:

Bond Price (Sh.) Conversion factor
1 125.15625 1.2131
2 142 46875 1.3792
3 115.96875 1.1149
4 144.06250 1.4026
Required:
Determine the cheapest to deliver bond. (4 marks)

(Total: 20 marks)
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QUESTION FIVE &
(a) Distinguish between the following derivatives market terms: QQ
)

(1) “Maintenance margin requirement” and “variation margin requirement”. (é@f:?mrks)

(ii) “Position trader” and “scalper”. § : (2 marks)

(iii) “Contango” and “normal backwardation”. (2 marks)
(b) The standard deviation of monthly changes in the spot price of gold is 1.2. The standard deviation of monthly changes

in the futures price of gold for the closest contract is 1.4. The correlation between the futures price changes and the

spot price changes is 0.7. It is now November 15. An ornament maker is committed to buying 200,000 units of gold

on December 15. The ornament maker wants to use the January gold futures contract to hedge its risk.

Required:

Describe the strategy that the ornament maker should follow. (3 marks)
(c) An analyst would like to price an option for Kimbo Ltd. which does not currently pay any dividend. Kimbo Ltd’s

shares currently trade at Sh.173.77 at the Securities Exchange.

The price is expected to move as shown in the following diagram over the next 2 years:

S;=8
/ $1= S -
SU =
Sh.173.77
\ S2 = Sous
S| =5 Sod
Sy = Sodq
=130%, d =80%

The analyst is looking at valuing a 2 year American put option with a strike price of Sh.180 using a two period

binomial calculation. The risk free rate is currently 4.2% per annum.

Required:

Calculate the value of Kimbo Ltd’s put option using the two period binomial model. (7 marks)
(d) An asset manager has short equity forward exposure over the Nairobi Securities Exchange (NSE) index. The forward

contract was entered during the past quarter at a forward price of Sh.2,240.28 and it matures in 127 days.

The following rates and prices are current at the end of the quarter:

e NSE index is at 2,231.72.

e Continuously compounded risk free rate is 4.87% per annum.

e Continuously compounded dividend yield on the index is 3.08% per annum.

Required: e

Calculate the end of quarter value of the NSE Index equity forward to the asset manager.

Assume the year has 365 days. (4 marks)
(Total: 20 marks)

......................................................................
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Cumulative Probabllltles for the Standard Normal (Z) Distribution &
Values in the table correspond to
the area under the curve of a
standard normal random variable
for a value at or below z.
5
z 0.03 0.04 0.05 0.06/ 0.07 0.08 0.09
= 0.5120 0.5160 0.5199| 0.5239] 0.5279 0.5319 0.5359
0.1 0.5517 0.5557 0.5596 0.5636| 0.5675 0.5714 0.5753
0.2 0.5910 0.5948 0.5987 0.6026, 0.6064 0.6103| 0.6141
0.3 0.6293 0.6331| 0.6368 0.6406 0.6443 0.6480 0.6517
s 0.4 0.6664 0.6700 0.6736 0.6772| 0.6808 0.6844 0.6879
0.5 ] ! 0.6985] 0.7019] 0.7054| 0.7088| 0.7123| 0.7157| 0.7190| 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389| 0.7422 0.7454 0.7486 0.7517 0.7549
E 0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.78§1 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212| 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485, 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729| 0.8749| 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962| 0.8980 0.8997| 0.9015]
1.3 0.9032 0.9049 0.9066 0.9082|  0.9099 0.9115 0.9131 0.9147 0.9162 09177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0.8370, 0.9382 0.9394 0.9406) 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484, 0.9495 0.9505 0.9515| 0.9525 0.9535 0.9545
17 0.9554 0.9564 0.9573 0.9582| 0.9591 0.9599 0.9608, 0.9616 0.9625 0.9633
1.8 0.9641 0.9649, - 0.9656 0.9864E 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732] 0.9738| 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788, 0.9793 0.9798| 0.9803| 0.9808 0.9812 0.9817
524 0.9821 0.9826 0.9830 0.9834| 0.9838 0.9842 0.9846 0.9850| 0.9854 0.9857
22| 09861 0.9864| 0.9868] 0.9871] 09875 0.9878] 0.9881| 0.9884] 009887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901| 0.9904 0.9906|  0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925| 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
25| 09938 0.9940] 0.9941| 0.9943] 09945 0.9946| 09948 09949 0.9951| 0.9952
26| 09953 09955 0.9956| 0.9957| 0.9959| 0.9960| 09961 0.9962| 0.9963| 0.9964
2.7 0.9965 0.9966 0.9967 0.9968, 0.9969, 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977| 0.9977 0.9978 0.9979| 0.9979 0.9980 0.9981
29 0.9981 0.9982 0.9982 0.9983| 0.9984 0.9984 0.9985,  0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0. 9983. 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991| 0.9992 0.9992| 0.9992 0.9992 0.9993 0.9993
Dy = ) 0.9993 0.9993 0.9994 0. 9994| 0.9994 0.9994 0.9994 0.9995| 0.9995 0.9995
33 09995 09995 09995 0.9996/ 0.9996| 0.9996| 0.9996/ 0.9996| 0.9996| 0.9997
34 0.9997 0.9997 0.9997| 009997 0.9997 0.9997 0.9997| 0.9997 0.9997 0.9998
3.5 0.9998 | | |
4.0] 0.99997 * i
4.5| 0.999997 | =
5.0| 0.9999997 |

z-table.xls
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CIFA PART I SECTION 6

DERIVATIVES ANALYSIS

THURSDAY: 28 November 2019, Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

(a)

(b)

{c)

Your country’s Securities Exchange recently introduced derivatives trading as a new strategy of expanding its product
offerings:

En light of the above statement:

(i) Describe three types of traders common in the derivatives markets. (3 marks)
(ii) Propose three factors that could have hindered the growth of derivatives markets in developing countries.
{3 marks)

Hezbon Otieno owns a dividend paying stock which is currently worth Sh.150. He plans to sell the stock in 250 days.
In erder to hedge against possible price decline, Hezbon decides to take a short position in a forward contract that
expires in 250 days.

Additional information:

1. The risk-free rate is 5%.
2. Over the next 250 days the stock will pay dividends as follows:
Days to next dividend Dividend per share (DPS)
Sh.
30 1.25
120 1.25
210 1.25
3. Assume a 365-day year.
Required:
(i) The forward price of a contract established today which expires in 230 days. {4 marks)
(ii) The value of the forward contract after 100 days assuming that the stock price is Sh.t15 on that day.
(4 marks)
(iin} The value of the contract at expiration assuming that the stock price is Sh.130 at expiration. (2 marks}

A bank has committed to lend Sh.25 million to a corporaie borrower in 30 days. TFhe loan will mature in 180 days and
carries an interest rate of London-Interbank Offered Rate (LIBOR) plus 150 basis peints.

The bank is concerned that interest rates will fall and in order to lock the lending rate, it decides to short a forward rate
agreement (FRA) with an interest rate of 5.5%

Required:
The effective rate on the loan assuming 180 day LIBOR in 30 days is 3.25%. (4 marks)
(Total: 20 marks)
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QUESTION TWO

(a) Suggest four reasons why futures options are popular in the derivatives market. {4 marks)
(b} Mercury Investment Limited holds an asset worth 5h.500,000. The firm intends to enter into a futurés contract to sell
the asset in 45 days.
Additional information:
1. The risk-free interest rate is §%.
2 Storage cost is $h.22,500, :
3 The future value of positive cash flow is Sh.7,500. .
4 A year has 365 days.
Required:
The appropriate futures price of the asset:
(i) Assuming there is neither storage cost nor cash flows. (2 marks)
{ii) Considering storage cost only. (2 marks)
(iii} Considering the cash flows only. {2 marks)
(iv) The future price of the asset is currently trading at $h.600,000. Show how Mercury Investment Limited
could execute an arbitrage tramsaction assuming that the cost of carry is $h.35,500. (4 marks)
<) An investment manager uses various hedging strategies. One of them is the box spread. The options have exercise
prices of Sh.75 and Sh.§5,
The call prices are Sh.16.02 and Sh.12.28 for exercise prices of Sh.75 and Sh.85 respectively.
The put prices are Sh.9.72 and Sh.15.18 for exercise prices of Sh.75 and Sh.85 respectively.
The optioﬁs expire in 6 months. The discrete risk-free rate is 5.13%.
Required:
(i) Evaluate the value of the box spread and the profit at expiration. (3 marks)
(ii} Show that the box spread is mispriced thereby giving rise to an arbitrage opportunity, (3 marks)
(Totak: 20 marks)
QUESTION THREE
(a) Explain the following terms in the context of options strategies for managing equity portfolios:
(i} Protective put. (2 marks)
(ii) Money spread. {2 marks)
(iii) Zero cost collar. (2 marks)
(b} A portfolio manager believes that the market will be volatile in the near future, but does not feel particularly strongly

about the direction of the movement. With this expectation, he decides to buy both a call and a put option with the
same exercise price and the same expiration date on the same underlying stock trading at $h.49. He buys one call

option and one put option on this stock, both with an exercise price of S$h.50.

The premium on the call is Sh.6.25 and the premium on the put is Sh.5.875.

Required:
(i) The profit that the manager realises when the price of the stock at expiration is Sh.37.
(i The maximum loss from the strategy above.

(iii) The break-even stock price at expiration of the option.

(3 marks)
(2 marks)

(2 marks)
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(c)

Fanishi Limited issues a leveraged floating rate note (FRN) with a face value of Sh.5 billion that pays a coupgiof 2.5
times 91 days Treasury bill rate. The company plans to generate a profit by selling the notes, using the fibdceeds to
purchase a bend with a fixed coupon rate of 7% a year and hedging the risk by entering into an appropfiate swap. A
swap dealer provides a quote with a fixed rate of 6% and a floating rate of 91 days Treasury bit rate,

Required:

(i) Determine the net cash flow from entering the swap. {5 marks}

(i) Explain two additional risks that the company might be exposed to by entering into the above swap
arrangement. (2 marks)

{Total: 20 marks)

QUESTION FOUR

(a)
(b)

{c)

Assess four interest rate hedging strategies that could be used by a borrower of a variable interest rate loan. (4 marks)
The discount rates on a 60-day Treasury bill and 150-day Treasury bill are 6% and 6.25% respectively.

Assume that the Treasury bill has a Sh.1 par value and that a year has 360 days.

Required:

(i) The price of a 60-day futures contract. . (4 marks)

(i) Using suitable computaticns, outline the transaction that could be used to take advantage of any arbitrage
opportunity assuming that the actual price of a 60-day futures contract is 0.9853. {2 marks)

(iii} Determine the repo rate. _ (2 marks)

Sarah Kizite is a portfolio manager at TrueColours Asset Management firm. One of Sarah’s clients has a portfolio
valued at Sh.150 million that is allocated 75% to equities and 25% to bonds. Sarah wants to reduce the portfolio’s
equity allocation to 50% and raise its bond allocation to 50%. She intends to simultaneously lower the modified
duration of the bond portfolio from 6.05 to 5.50 but leave the beta of the equity portfolio unchanged at 1.08. She will
use equity index and bond futures to achieve these objectives.

Information on the relevant futures contract is as follows:

- Beta of equity index futures contract 6.95
- Price of equity index futures contract Sh.125,000
- Modified duration of bond futures contract 7.50
- Price of bond futures contract Sh.105,000
- The yield beta of the bond futures contract 1.00

The risk-free rate is 2,15%.

Required:

To achieve Sarah’s portfolio objective, determine:

(i) The number of equity index futures contract that she should sell. (3 marks)
(ii) The number of bond futures contract that she should buy. (5 marks)

{Total: 20 marks)

QUESTION FIVE

(a)

Explain the effect of the following factors on the value of a European put option and call option price:

(i) The underlying price. (1 mark)
(ii) The exercise price. (1 mark)
(iii) Time to expiration. , {1 mark)
(iv) Risk-free rate. (1 mark)
(v) Volatility of the underlying. {1 mark)
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(b)

(c)

A local pension fund has a 450,000 basis point value (BPV) duration gap with BPV of assets being less than thagof
liabilities. The fund uses a swap with a BPV per 100 notional of 0.2571 to construct a 50% hedge ratio. Afier sgjting
up the 50% hedge, the manager forms the opinion that rates will increase and would like to benefit if higpiew is
correct but unaffected if he is wrong,

The manager would be willing to adjust the hedge position by 15% to a 35% or 65% hedge. He checks and finds that
both payer and receiver swaptions are available with a strike of 2.7%. The premiums for the payer and receiver
swaptions are 55 and 75 basis points, respectively.

Required:

(i) The notional principal of the 50% hedge ratio swap the manager could use. ‘ (2 marks)

{ii) The initial cost of the swaption the manager could buy or sell to adjust his hedge to a 35% hedge. (3 marks)

(iii) The rate on new swaps and indicate whether new rates will have to be higher or lower than the rate to make
exercising the swaption profitable. (2 marks)

A one year swap with quarterly payments pays a fixed rate and receives a floating rate. The term structure at the
beginning of the swap was as follows:

Lo(30) = 0.0252

Lo(180) = 0.0305 .
Lo(270) = 0.0373
Lo(360) = 0.0406

In order 1o mitigate the credit risk of the parties engaged in the swap, the swap was marked to market in 90 days. Aﬁer
90 days, the swap was marked to market. The new term structure of the swap was as follows:

L90(90) = 0.0539
L90(180) = 0.0608
L90(270) = 0.0653

Required:
(i) The market value of the swap per Sh.1 notional principal at the beginning of the swap. (6 marks)
(i} The new fixed rate on the swap at which the swap would proceed after marking to market. (2 marks)

{Total; 20 marks)
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CIFA PART LIl SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 24 May 2019. Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE i
(a) Highlight five differences between “currency exchange futures™ and “forward contracts™. {5 marks)
(b) A local company has an outstanding loan of Sh.250 million that carries a 5.15% fixed interest rate. The company

(c)

(d)

anticipates that the interest rates are going to decline and enters into a one-year pay floating London Inter-bank
Offered Rate (LIBOR} to receive fixed interest rate swap with quarterly payments.

The notional principal on the swap is Sh.250 million.

The current term structure of interest rates is as provided below:

Days LIBOR
(%)
90 1.42
180 1.84
270 2.12
360 3.42

45 days later, the global market experiences a financial crisis which causes interest rates to rise dramatically and
the term structure of interest rates changes as shown below:

Term structure of interest rates 45 days later

Days LIBOR
(%)
90 221
180 2.62
270 3.73
360 4,92
Required: .
(i The annualised fixed rate of swap entered by the local company. (4 marks)
(ii} The market value of the swap after 45days. {4 marks)

An investor decides to hedge a $h.200,000 portfolio by writing index call options. The index stands at 550 and an
out of the money index stock with a strike price of Sh.560 sells for Sh.800. The stock index call option hedge
ratio is 0.4. The market declines by 2% which causes the price of the index option 1o decline to Sh.350.

Required:
The net gain or loss to the investor after the market decline, (5 marks)

A derivatives trader has a holding period of 2 months. The standard deviation of spot prices over the two months
period is 0.18 and the volatility of the futures contract over the same period is 0.29. The correlation of the two
changes in price is 0.85.

Required:
The aptimal hedge ratio, {2 marks}
{Total: 20 marks)
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QUESTION TWO

(a) Explain the impact of the following risk management strategies on a European call option:
(i) Delta. (t mx=,
(ii) Gamma, ' (i mark})
{iii) Vega. (1 mark)
(v}  Rho. (I mark)
(v} Theta. . (1 mark)
(b) Crypto Investments Limited is an oil producing company that has just negotiated a contract to seil 1 million
barrels of crude oil on 15 August 2019 (assuming today is 15 May 2019},
The company is concerned about price fluctuations and is contemplating locking a favourable price by using
futures contract as a hedging strategy.
The spot price on 15 May 2019 is Sh.19 per barrel and the 15 August 2019 oil futures price is expected 10 be
Sh.18.75 per barrel. Each futures contract consists of 1,000 barrels.
Required:
(i) = The monetary value of loss to be suffered by Crypto Investments Limited assuming prices on
15 August 2019 fall by Sh.0.01 and assuming that there is no hedging strategy. {1 mark}
(iv) State whether the oil producer will short or long the futures so as to hedge its position. (| mark}
{ini) Determine the number of crude oil futures contract that Crypto Investments Limited would require to
engage in so as to hedge its position. (2 marks)
(iv) Compute the total amount to be realised by Crypto Investments Limited on 15 August 2019 assuming a
spot price of Sh.17.50 and assuming that the company shorts the futures position. {2 marks)
. Av) Determine the total amount that the oil producer will realise assuming that the company decides to setl
the futures contract and the spot price of crude oil turns out to be Sh.19.50 on 15 August 2019. (2 marks)
(vi) Comment on the results obtained in (b) {iv) and (b) (v} above. (2 marks)
(c) John Mativo, a derivatives trader, is considering European put and call options with exercise price of Sh.45 and
-~ expiration of [15 days. The underlying price is $Sh.48 and does not make any cash payment in the life of the
options. The risk-free rate is 4.5%. The put is selling at Sh.3.75 while the call is selling at Sh.§.00.
Required:
(i) The value of the call option. {3 marks)
(ii} Advise the investor on whether to buy the call option based on your answer in (¢) (i) above. (2 marks)
(Total: 20 marks)
QUESTION THREE
(a) Prices are set to eliminate the opportunity to profit at no risk with no commitment of one’s own funds
Discuss the above statement in relation to derivatives principles referred to as the “law of one price”™. (6 marks)
(b} Summarise four ways of terminating a swap contract, {4 marks)
(c) John Sang is a financial and investments analyst in Telco Traders Lid. He is concerned about the price changes of

a stock that Telco Traders owns. He would also like to lock in a price at which they can sell the stock in the next
100 days.

The stock currently cost $h.3,000 and is expected to pay dividends of Sh.40 in 15 days, Sh 40 in §5 days and
Sh.50 in 175 days. The annual risk-free rate is 5% and the yield curve is flat.

-Assume a 365 - day year.
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Required:
(i) The appropriate price that John Sang could receive in 100 days using forward contract. (2 marks)

(ii) Assume that John Sang enters into a forward contract on the stock to sell it after 100 days. and after %0
days, the stock value is Sh.3,600.

Determine the value of the short position in such a forward contract assuming that the risk-tree rate
remains unchanged. (3 marks)

(iii) Determine the value of the forward contract assuming that the holder holds a long position and the stock
price is S$h.3,800. ' (2 marks)

An asset is priced at Sh.50, the risk-free interests rate is 8% and a futures contract on this asset expires in 45 days.
The net overall cost of carry for the underlying asset is $h.3.55. Assume a 365-day year.

Required: -
Advise an investor whether an arbitrage transaction exists, assuming such futures contract is trading at Sh.60.
{3 marks)
{Total: 20 marks)

QUESTION FOUR

(a)

(b)

)

(d)

It

A financial analyst gathered the following information refating to a stock:

Stock price Sh.52

Strike price Sh.50

Time to expiration 3 months

Standard deviation 20%

Interest rate (annual) 10%

Required:

The value of the call option using the Black-Scholes-Merton model, {4 marks)

A financial analyst reviews an equity swap with an annual reset that a local bank entered into six months ago as
the receive-fixed, pay-equity party. At the time of initiation, the underlying equity index was trading at Sh. {00,
Selected data regarding the equity swap which is linked to an equity index are presented below:

Swap notional amount : Sh.20 million
Original swap term : 5 years with annual resets
Fixed swap rate : 2%

The equity index is currently trading at Sh.103 and the relevant spot rate along with their associated present value
factors are presented below:

Maturity (years) Spot rate (%) Present value factors
0.5 : 0.40 (.998004
i.5 1.00 0.985222
2.5 .20 0.970874
35 2.00 0.934579
4.5 2.60 0.895255
Required:
The fair value of the equity swap from the bank’s perspective. (4 marks)

An interest rate put option based on a 90-day underlying rate has an exercise rate of 7.5% and expires in 180 days.
The forward rate is 7.25% and volatility is 0.04. The continucusly compounded risk-free rate is 5%,

Required: :
The price of the interest rate put option using the Black model. (4 marks)

A box spread consists of options on a stock trading at Sh.27.95. The options have exercise prices of Sh.25 and
Sh.30 and they mature in six months. The call options for the exercise prices of Sh.25 and Sh.30 have a premium
of Sh.5.30 and Sh.2.75 respectively. The put options for these exercise prices have a premium of Sh.2.00 and
Sh.4.30 respectively.

Required:
The discrete risk-free rate assuming that the options are correctly priced. (5 marks)
Examine three sources of gains and tosses from delta hedging for a market-maker. (3 marks)

{Total: 20 marks)
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QUESTION FIVE

(a)
{(b)

(c)

{d}

Discuss three users of futures contracts. (3 marks)

Explain the following terms as used in derivatives markets:

(i) Initiat margin. : (2 riarks)
(i) Maintenance margin, : 2 mz;rks)
(iii) Price limits. (2 marks)

Nachu PLC, a Japanese company issued a bond with a face value of ¥1,200,000,000 with a coupon rate of 5.25%.
The company would like to convert this bond into a Euro-denominated bond using a swap contract. Currently, the
exchange rate is ¥120/€. The fixed rate on Euro-denominated swaps is 6% and the fixed rate on Yen ¥
denominated swaps is 5%. Interest payments are done annually.

Required:

(i) Describe how the swap will be executed, clearly identifying the cash flows at start. - (4 marks)
{ii} Calculate all interest cash flows at each interest payment date. {2 marks}
(iii} Determine the notional principal cash flows at maturity. (2 marks)

An investor has gathered the following information on put and call options on stock:

Call price Sh.6.64

Put price Sh.2.75

Exercise price Sh.30

Days to option expiration 2.9 days

Current stock price Sh33.19

Required:

Put-call parity given that the stock price at expiration is $h.20 and risk-free rate is 4%. (4 marks)

(Total: 20 marks)

..........................................................................................
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5358
0.1 0.5398 0.5438 0.5478 0.6517 0.5557 0.5596 0.5836 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5887 0.6026 0.6064 0.6103 0.6141
0.3 0.617% 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.8517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6215 0.6950 0.6985 0.7¢19 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852

0.8 (.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.81086 0.8133
0.9 0.8159 0.8188 0.8212 0.8238 0.82564 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 . 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8598% 0.8621

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 5.8790 0.8810 0.8830
.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 £.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177

1.4 0.9192 0.9207  0.9222 0.9236 0.9251 0.9285 0.0279 0.9282 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441

1.6 0.9452 0.9483 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.8535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.8591 0.9599 0.9508 0.9818 0.9625 0.9633
1.8 0.96841 0.9649 0.9656 0.9664 0.8671 0.8678 0.9586 09593 0.9699 0.97086
1.9 0.9713 0.9719 0.9726 0.9732 0.8738 0.8744 0.9750 0.9758 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.8798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.8842 0.9846 0.9850 0.9854 0.8857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.8880
2.3 0.9883 0.9896 0.2898 0.9901 0.9804 0.9906 0.8909 0.9911 0.9913 0.8916

24 £.8918 0.9920 0.8922 0.9925 0.9827 0.9928 0.8931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941  0.9943 0.9945 - 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9933 0.89855 0.9956 0.9957 0.9958 0.9980 0.9961 0.5962 0.9983 0.9964

2.7 0.9965 0.9966 0.9987 0.g988 0.9969 0.9970 0.8971 0.8972 0.9973 0.9574
2.8 0.9974 0.8975 0.9978 0.8977 0.9977 00978 0.9979 0.9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.8985 0.9985 0.9986 0.9986
3.0 0.9887 0.9987 Bo987 0.9988 0.9988 0.998% 0.5989 0.8989 0.9990 0.9930
31 0.9990 0.9991 0.9881 0.9991 0.9992 0.9982 0.8992 0.8992 0.9993 0.9993
3.2 0.9983 0.9983 0.95%4 0.9994 0.9994 0.9994 0.8994 . 0.9995 0.9985 0.9995
33 0.9985 0.9995 0.9995 0.9996 0.9996 0.9986 0.9996 0.9996 0.9986 0.9997

4 0.9987 0.9997 0.9997 0.8997 0.9987 0.9987 0.8997 0.9997 0.9997 0.9998
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CIFA PART Il SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 30 November 2018. Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL vour workings.

QUESTION ONE

(a)
(b)

(c)
(d)

(e)

In relation to derivatives trading, distinguish between “forward commitments” and “contingent claims”. (2 marks}

(i) Explain the term “cross-hedging”. (2 marks)
(ii} Argue three cases against hedging. (3 marks)
Using illustrative examples, examine two ways of writing a call aption. (4 marks)

Jeremy Cheposin is an equity analyst at ABC Ltd. He believes that call options are an alternative approach to
establish a long position on Triple M stock. The current market price of a six-month put option with a strike price
of Sh.100 is Sh.5.35.

The risk-free interest rates are provided below:

Maturity Risk-free interest rate (%)
3 months 0.50
6 months 0.50
| vear i.00
Required:
The price of a six-month call option using the put-call parity. : (3 marks)

A stock currently trades at a price of Sh.65 and has an exercise price of Sh.60. The stock price can go up by 20%
or down by 7% each period. The risk-free rate is 3%.

Required:
The price of a call option expiring in two periods using a two-period binomial model. {6 marks)
{Total: 20 marks)

QUESTION TWO

(a)

Three months ago, Zuhura Lid. purchased a European receiver swaption that is exercisable into a two-year swap
with semi-annual payments. The swaption has a semi-annual exercise rate of 2.75% and a notional principal of
Sh.25,000,000. The swaption has just expired.

The relevant term structure of interest rate is presented below:

Days London Interbank Offered Rate (LIBOR)
(%)
180 1.95
360 3.68
540 4. 11
720 4.65
Required: )
The market value of the receiver swaption. {4 marks)
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()

Required:
The value of the swap to the bank. {4 marks)
(c) After examining its long-term liabilities, Lake Bank Limited has decided that it needs to borrow Sh.i00 million
over the next two years to finance its operations. For this type of funding, Lake Bank Limited issues quarterly
coupon short-term Floating Rate Notes (FRN) based on 90-day London Interbank Offered Rate {(LIBOR). The
bank is concerned that interest rates may shift upwards and is considering using interest rate derivatives. The
managers at the bank have collected quotes on, the over-the-counter {OTC) interest rate caps and floors from the
markets based on a notional principal of Sh.100 million,
Interest rate caps and floors
Interest rate caps Interest rate floors
Term (Years) LIBOR Settlement Rate (%)  Price (Sh.) Rate (%) Price (Sh.)
] 90-day Quarterly 3.50 2,000,000 2.55 1.900,000
] 180-day Semi-annual 3.50 2,004,000 2.55 1,900,000
2 90-day Quarterly 3.65 2,200,000 270 2,090,000
2 180-day Semi-annual 3.65 2,200,000 2.70 2,090,000
Required:
(i} Explain the term “interest rate collar”. (1 mark)
(i) The payoff from this derivative 360-days after the contract initiation assuming that the LIBOR at
expiration is expected 1o be 3.75%. (3 marks)
(iii) The expected payoff after 720-days from a short position in the 2-year semi-annual interest rate floor
assuming that the LIBOR at expiration is expected to be 2.40% 3 marks)
(d) On 1 March 2018, the one-month London Interbank Offered Rate (LIBOR) was 5.50% and the two-month
LIBOR rate was 6.00%. The April treasury futures were quoted at 93.75. The contract size was $h.5,000,000.
The one-month LIBOR rate observed on | April 2018 was 7.25%.
{Assume that there is no basis risk and that one year has 360 days).
Required:
Determine whether an arbitrage opportunity exists. (5 marks)
-{Total: 20 marks) .
QUESTION THREE :
(a) Assess four objectives of global regulation of derivatives market. (8 marks)
(b) John Njoroge is a derivative consultant in New York and is working on four assignments relating to different

SM Bank entered into a Sh.5 million, 1 year equity swap with quarterly payments 300 days ago. The bank agreed
to pay an annual fixed rate of 4% and receive the return on an international equity index. The index was trading at
3000 at the end of the third quarter, 30 days ago. The current 60-day London Interbank Offered Rate (LIBOR)
rate is 3.6%. The discount factor is 0.9940 and the index is now at 3150,

clients.

Client 1:

The client manages equity portfolio for a pension fund. One month (30 days) agoe, the pension fund expected a
large inflow of cash in 60 days. In order to hedge against a potential rise in equity value. Njoroge advised the
client to enter into a long forward contract on the S & P 500 index expiring in 60 days. The information relating
to the transaction is provided below:

Price of a 60-day S & P 500 forward contract 30 days ago 1,403.22
S & P 500 index level today 1,450.82
Annualised continuously compounded risk-free rate 3.92%
Annualised continuously compounded dividend yield for S & P 500 2.50%
Client 2:

Three months ago (90 days), the client purchased a bond with a 5% annual coupon rate and a maturity of 7 years
from the date of purchase. The bond has a face value of Sh.1,000 and pays interest every 180 days from the date
of issue. As the client is concerned about the potential increase in interest rate. Njoroge advised the client to enter
into a short forward contract expiring in 360 days. The annualised risk-free rate now is 4% per year and the price
of the bond with accrued interest is Sh.1,071.33.
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Client 3;
A corporate treasurer has gathered the following information:

Annualised 90 day LIBOR rate 3.2%
Annualised 450 day LIBOR rate 4.5%
Annualised risk-free rate in the United States 4.0%
Annualised risk-free rate in the Euro zone 6.0%
Spot exchange rate, USD per EUR 1.39

Three months (90 days) from now, the treasurer expects to borrow USD 5 million at LIBOR for a period o twelve
months (360 days). He is concerned thaf interest rates may rise significantly over the next few months and wishes
to hedge this risk. Njoroge advises him to enter into a forward rate agreement (FRA) expiring in 90 days on a
360 day LIBOR.

Client 4:

The client expects an inflow of EUR 3,000,000 that needs to be converted to United States Dollars (USD} in 270
days and is concerned that the Euro will decline in value over this period. Njoroge advises the client to enter into
an agreement to sell the Euro forward in 270 days.

-

Required:

() The value of the equity forward contract. ' (3 marks)
{ii) The price of the forward contract on the bond purchased. (3 marks)
(iii) The rate on the forward rate agreement (FRA) expiring in 90 days on 360 day LIBOR. (3 marks)
{iv} The forward price that the client should sell the Euros. (3 marks)

(Total: 20 marks)

QUESTION FOUR

(a)
(b)
(<)

(d)

Highlight three similarities between “forward contracts™ and “futures contracts”. (3 marks)
Explain the term “marking to market” as used in futures market. (2 marks)

Agva Asset Management Group (AAMG) is a pension fund management firm. One of its funds consists of
$h.300 million allocated 80% to equities and 20% to bonds. The equity portion has a beta of 1.10 and the bond
portion has a duration of 6.5. AAMG would like to temporarily adjust the asset allocation to 50% equities and
50% bonds. The firm will use stock index futures and bond futures to achieve this objective. The stock index
futures contract has a price of $h.200,000 and a beta of 0.96. The bond futures contract has an implied modified
duration of 7.2 and a price of Sh.105,250. The yield beta is 1.0. The transaction will be put in place on
15 November 2018, and the horizon date for termination is 10 January 2019.

Required:

(i) The number of stock index futures coniracts that AAMG should sell to achieve the set objective.
{3 marks)

(i) The number of bond futures contracts that AAMG should buy to achieve the set objective. (3 marks)

Martin Opondo believes that the stock price of XYZ Ltd. will have little volatility over the next three months. He
wants to construct a butterfly spread option strategy to take advantage of the opportunity he believes exists.

The following data show 3-month options which are available on XYZ Ltd.’s stock:

Option Strike price (Sh.) Option price (Sh.)
Put 35 1.25
Put 40 3.50
Put 45 550
Call 40 5.90

Martin can use any number of contracts of the above options to construct his strategy.

Required:
The total profit {loss) on a properly constructed butterfly spread, assuming that the price of the underlying stock at
expiration is Sh.41. ’ {4 marks)
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(e)

Evans Nyongesa has recently opened a margin account in which he trades wheat futures. In July 2018, Nyongesa
entered a long position of five wheat contracts, each of which covered 5,000 bushel.

The contract price was Sh.2 and each contract required an initial margin deposit of Sh,150 and maintenance of
Sh.100.

On day 1, the price of wheat declined by $h.0.02.
On day 2, the price of wheat increased by Sh.0.01.
On day 3, the price of wheat declined by Sh.0.03.

Required:
Determine the margin balance for this position at the end of day 3. (5 marks)
{Total: 20 marks)

QUESTION FIVE

(a)

(b)

(c)

(d)

(e}

James Kivuva sells a September 2018 call on Delta Ltd.’s shares with an exercise price of Sh.45 for a Sh.3
premium. He also buys a September 2018 call on the same Delta Ltd.’s shares with an exercise price of Sh.40 for
@ Sh.5 premium,

Required:
(i) Identify with a reason, the type of option strategy employed by James Kivuva. (1 mark)
(i Determine the maximum profit and loss for James Kivuva. (2 marks)

An investor wishes to purchase a European put option which has the following characteristics:

Current market price of a share Sh. 25

Strike price for a six months put option Sh. 20

Annual standard deviation of the underlying stock 25%

Current continuously compounded risk-free rate 4.25%

N(d) 0.9737

N (d;) 0.9651

Required:

The value of the put option using the Black-Scholes-Merton (BSM) model. (5 marks)

Josovina Investment Bank has Sh.400 million portfolio available for investment. The cost of funds is 5.5%. The
bank lends 50% of the assets to domestic customers for an average annual interest rate of 7.35%. The balance of
the portfolio is lent to some Ugandan clients at an annual interest rate of 8%. The spot exchange rate is
KES 0.0266/UGX.

At the same time, the bank sells a forward contract to eliminate exchange rate risk equal to the expected receipts
one year from now.,

The forward exchange rate is KES 0.0250/UGX.

Required:

The net interest margin on the balance sheet of Josovina Investment Bank. (4 marks)
(i) Explain the term “swaption” in the context of derivatives. {1 mark)
(ii) Examine three primary uses of swaptions. (3 marks)

Jedi Limited, a Japanese company issues a bond with a face value of 1.2 billion Japanese Yen (¥) and a coupon

rate of 5.25%. The company is contemplating to use a swap to convert this bond into a Furo {€) denominated
bond.

Additional information:

1. The current exchange rate is ¥ 120/€,

2, The fixed rate on Euro-denominated swaps is 6%.

3. The fixed rate on Yen-denominated swaps is 5%.

4. All payments will be made annually, so there is no adjustment such as Days/360.

Required:

(i) Describe the terms of the swap between the two counter parties. {1 mark)
(ii) Determine the cash flow at the start of the contract. (1 mark)
(iii) Calculate all interest cash flows at each interest payment date. (2 marks)
(iv) Calculate all principal cash flows at the maturity of the bond. (2 marks)

(Total: 20 marks)
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* The factor is Zero to four decimal places
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CIFA PART 1l SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 25 May 2018. “Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE
Describe two possible arrangements that could be used to settle forward contract obligations upon expiration.

{a)

(b)

{4 marks)

Onyange Omamo holds an asset worth Sh.£25.72 million. He wishes to raise funds and intends to sell the asset in
nine months time. Onyango is concerned about the uncertainty in the price of the asset at that time. As an
investment analyst specialising in derivatives. you advide Onyango to take advantage of using a forward contract
by entering into such a contract to sell the asset in nine months time, which he accepts. The risk-free rate is 5.625

percent.
Required: )
(i) The appropriate price that Onyango Omamo could receive in nine months time using forward contract.
(2 marks)
(i) Suppose that the counterparty to the forward contract in (b} (i} above s willing to engage in such a
contract at a forward price of Sh. (40 million. illustrate the type of transaction that the investor could
execute to take advantage of the situation. (2 marks)
{iii) Calculate the rate of annualised return using the information giv'en in {b} (ii) above and explain why the
transaction is attractive. {3 marks)
(iv) Assume that the forward contract is entered into at the price computed in (b} (i) above. and rwo months
later, the price of the asset is Sh.118.875 million. Onyango would like 10 evaluate his position with
respect 1o any gain or loss accrued on the forward contract.
Determine the market value of the forward contract at this point in time from the perspective of the
investor in (b)(i) above. (3 marks)
(v) Determine the value of the forward contract at expiration assuming the contract is entered into at the

price computed in (b)(i) above and the price of the property is Sh.123.50 million at expiration.

Comment on how the investor performed on the overall position of both the asset and the forward
coniract in terms of the rate of rewurn. o (3 marks)

Hint:
1. Value of a forward contract at any time, t:
VAO,T) = S, - FOPAL- '

2. Value of a forward contract at expiration (t =T}
V1 (0,T) = 8¢ - F(O,T) o

Value of a forward contract at initiation (¢t = 0): '
Vo (0.T) = So - FOTAL - 1)

Ld

Where:

s = Price of the underlying asset.

F(0,T) = Price of the forward contract.

v{0,T) = Value of the forward contract.

r = Risk-free rate.

T = Time at expiration,

' = Time t during the life of the contract.
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(¢}

A corporation sold 10 million Euros against a-British pqu_n'd; forward at a forward rate of 0.8000 GBP/Euro at time
0. The current spot rate at time t is 0.7500 GBP/'Euro and the annually compounded risk-free rates are 0.80% for
the British pound and 0.40% for the Euro. Assume that at time t, there are three months until the forward contract
expiration. : R

Required:
The value of the foreign exchange forward contract at time t. 2 marks)
{Total: 20 marks)

QUESTION TWO

(a)

{b)

(c)

(d)

Describe the following four possible options positions:

(i) Long call. (1 mark)
(ii) Short call. o : (1 mark)
(iii) Long put. (1 mark)
(iv) Short put. {} mark}

A Kenyan company enters into a currency swap in which it pays a fixed rate of 6 percent in United States dollars
{$) and the counter party pays a fixed rate of 5 percent in Kenya Shillings (Ksh.). The notional principals are
Ksh.75 million and $105 million. Payments are made semi-annually and on the basis of 30 days per month and
360 days per year, :

Required:

(i) The initial exchange of payments that takes place at the beginning of the swap. (2 marks)
(ii) The semi-annual payments, (2 marks)
(ki) The final exchange of payments that takes place at the end of the swap. {2 marks)

An investor wishes to purchase a European put option on Tausi Limited Shares. The details of the put option on
Tausi Limited shares are provided below:

Time to expiration 1 year

Current market price per share Sh.52

Exercise price per share Sh.45

Model predicted up move 15%

Model predicted down move 20%

Annualised risk-free rate 6%

Required:

Using a one period binomial model, calculaie the value of a one-year put option on Tausi Limited shares.

{4 marks)

A Sh.30 million portfolio consists of Sh.20 miliion of equity with a beta of 1.15 and Sh. 10 million of bonds with a
modified duration of 6:25 and a yield-to-maturity of 7.15%. The portfolio manager would like to change the
allocation to Sh.15 million of equity and Sh.15 million of bend. In addition, the postfolio manager would like to
adjust the equity beta to 1.05 and the modified duration on the bonds to 7. Equity index futures contract has a
price of Sh.225,000 and a beta of 1.0. A bond futures contract is priced at $h.92,000 with an implied modified
duration of 5.9 and an implied yield-to-maturity of 5.65%.

The portfolio manager intends to use futures to synthetically sell Sh.5 million of equity, reduce the beta on the
remaining equity, synthetically buy Sh.5 million of bond and increase the modified duration on the remaining
bonds. The investment horizon date is three months, after which the equity index future price is expected to be
S$h.217,800 and the bond futures price is expected to be Sh.92,878. The equity portfolio declines by 3% and the
bond portfolio increases by 1% in three months period.

Required:
The overall value of the portfolio in three months period. (6 marks)
(Total: 20 marks)
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QUESTION THREE

(a)
(b)

(c)

Highlight four factors that could affect the price of a futures contract. {4 marks)

Peter Oteba intends to purchase a futures contract whose underlying asset is gold. The following information is
provided to him:

! The current price of gold is $Sh.30,000.
2, The net cost of carry for gold is zero.
3. The risk-free rate is 6 percent.

4 One year has 363 days.

Required:

(D The price of a 90-day futures contract. (2 marks)

(ii) Hlustrate how an arbitrage transaction could be executed if the futures contract is priced at Sh.30,600,
(4 marks)

(iii) Nlustrate how an arbitrage transaction could be executed if the futures contract is priced at Sh.30,300.
(4 marks)

A bank plans to make a Sh.10 million floating rate loan in 90 days. The loan period will be 180 days and the rate
will be 180-day LIBOR plus 150 basis points. The current 90-day LIBOR is 10.5%. The bank is worried about
falling interest rates over the period from now until the loan starts and decides to use an interest rate put optien
with an exercise price of 9% priced at $h.5,023.

Required:
The effective rate on the loan given that the LIBOR at expiration is 5%. {6 marks)
(Total: 20 marks)

QUESTION FOUR

(a)

(b)

(c)

(d)

Named after its founders, Fisher Black, Myron Scholes and Robert Merton, the Biack-Scholes-Merton {BSM) model
eamed Scholes and Merton a Nobel Prize in 1997 for developing the model, two years after the death of Fisher Black
in 1995.

In relation to the above statement, discuss the five inputs of the Black-Scholes-Merton (BSM) model. {5 marks}

An interest rate call option based on a 90-day underlying rate has an exercise rate of 7.5% and expires in 180 days.
The forward rate is 7.25% and volatility is 0.04. The continuously compounded risk-free rate is 5%.

Assume that the value of d, is —1.1928.

Required:
The price of the interest rate call option using the Black model. (6 marks)

The current share price of ABC Ltd. is Sh.100. The shares volatility is 15%. The risk-free rate is 5% and the
company pays no dividend. The strike price on the ABC shares is Sh.100.

Required:
Show that the put-call parity holds. (5 marks)

An option trader has the following four transactions:

Transaction Exercise price (Sh.)
Long I call 95
Short | call 105
Long 1 put 105
Short 1 put 95

Additional information:
i. The stock price at expiration is Sh.102,

2. Options expire in 1 year.
3. The risk-free interest rate is 10%.
Required:
(i) The value of the tradet’s box spread. (2 marks)
(i) The cost of the box spread. {2 marks)
(Total: 20 marks)
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QUESTION FIVE

(@)
(b)

(c)

(d)

(e)

Highlight three similarities between swap contracts and forward coritracts. (3 marks)

A financial institution has entered into a 10-year currency swap with company Y. Under the terms of the swap, the
financial institution receives interest at a rate of 3% per annum in Swiss Francs and pays interest at a rate of 8% i
U.S. dollars. Interest payments are exchanged once a year. The principal amounts are 7 million US dollars (8} and 10
million Swiss Francs (SFr). Company Y happens to declare bankruptcy at the end of year 6, when the exchaige rate
is $0.80 per Swiss Franc. At the end of year 6, the interest rate is 3% per annum in Swiss Francs and 8% per annum
in U.S. dollars for all maturities. All interest rates are quoted with annual compounding,

Required:
The cost of currency swap to the ﬁnanc:al institution. & marks)

A currency swap has a remammg life of 15 momhs Il mvoives exchangmg mleresl al a rate of 10% on 20 mllllon
Sterting pounds for interest rate of 6% on 30 million USD once a year. The termn structure of interest rates in both the
United Kingdom and the United States is currently fiat, and if the swap.were negotiated today the interest rates
exchanged would be 4% in US dollars and 7% in_ Sterlmg pounds.- All interest rates are quoted with annual
compounding.

hY

The current exchange rate (US dollar per Sterling pound) is 1.8500.

Required: : o o _
Determine the value of the swap to the party paying US dollars. C : T (4 marks)

A party has entered a receive-floating 6 x 9 FRA (forward rate agreement) at a rate of 0.86% with notional amount
of 10,000,000 Canadian dollars {C$) at time 0. The six month spot C$ LIBOR was 0.628% and-the nine month C$
LIBOR was 0.712%. The 6 x 9 FRA rate is quoted in the market at 0.86%. Aﬁer 90 days have passed. the three
month C$ LIBOR is 1.25% and the six month C$ LIBOR is 1.35%. .

Required:

* Using the appropriate discount rate, calculate the value of the original recawe-ﬂoatmg 6 X9 FRA {4 marks)

A put option with an exercise price of $h.45.00 is curremly tradlng at $h.3.50, The underlymg share is tmdmg ata
market price per share (MPS) of Sh.45.00. The MPS is expected to increase to Sh. 50 00

Required: '

in relation to the above statement, exp!am the effect of the following:

(i) Put optien’s Delta. ' SR S . {2 marks)
i)  Putoption’s Gamma. -' e e (2 marks)

(Total 20 marks)
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CIFA PART III SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: I December 2017, Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to cach question are shown at the end of the question. Show ALL your workings.

QUESTION ONE
(a) Highlight three advantages of exchange-traded options compared to options traded in the over-the counter (OTC)
market, (3 marks)
(b} (i) Define the term “futures option”. (2 marks)
(if) Argue three cases why futures options have replaced options on fixed income securities as the
options vehicles of cheice for institutional investors who want 10 use exchange-iraded options. (6 marks)
(c) A four-month put futures position has a strike price of Si.50. The risk-free rate of interest is 10% per annum.
The current futures price is Sh.47,
Required:
The tower bound for the value of the futures option if it is;
(i} European futures option. {2 marks)
(ii) American futures option. {1 mark}
(d) European put and call options with an exercise price of Sh.45 is expected to expire in 115 days. The underlying
asset is priced at Sh.48 and is expected to make no cash payments during the life of the options. The risk-fiee rate
is 4.5%. The put option is selling at Sh.3.75 and the cail option is selling for $Sh.8.00. Assume a 365-day year.
Required:
(i) ldentify the mispricing by comparing the price of the actual call with the price of the synthetic call.
(2 marks)
(i1) Based on your answer in {d)(i} above, illustrate how an atbitrage transaction is executed. (4 marks)
(Total: 20 marks)
QUESTION TWO
(a) Summarise four similarities common to both options and forward contracts. {4 marks)
(b) Argue three cases for the existence of swaptions in the financial markets, {3 marks}
(c} Firm A plans to issue a Sh.100 million floating rate note today that has a 180-day term and coupon payments after

every 90-days equal to the 90-day LIBOR. It plans to use a plain vaniltla interest rate swap to convert this floating
rate debt to a fixed rate obligation.

Firm B plans to use a swaption to hedge its future interest rate exposure and it plans to issue a Sh.100 miflion
floating rate note in 90-days time that has a 180-day term and coupon payments every 90-days equal to the 90-day
LIBOR. The firm intends to buy a European swaption with a notional principal amount of Sh.160 million and a
90-day expiry period at the time of floating rate note issuance. The firm intends to exercise the swaption if yields
increase. The fixed rate on the swaption is 3.90% and, if in 90-days time the fixed rate on the underlying
equivalent swap was 4.32%, the swaption will be exercised.
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The following information is also provided:

LIBOR, Swap and Swaption Today in 90-days
(Rates are annualised)
90-day LIBOR 3.50% 4.00%
180-day LIBOR 3.85% 4.35%
Fixed rate on swaption 3.90% Not Applicable
Fixed rate on swap Not Applicable 4.32%
90-day discount factor 0.9913 0.9901
180-day discount factor 0.9811 0.9787
Required:
() Determine the annualised fixed rate on the plain vanitla interest rate swap. (3 marks)
(it) Calculate the market value of the swap at expiration, (4 marks)
(d) Susan Cheptoo is an investor who seeks to arbitrage pricing discrepancies in the market over the next six months.
She has observed the following data in the market:
Instrument Spot Futures price for Income from Finance
Price (Sh.) contract expiring Treasury Note charge for
in six months (Sh.) for six months (Sh.) six months (Sh.)
Treasury note
deliverable on the 101 100 4.50 2.50
futures contract (invoice price)
Required:
{i) Describe the process that Cheptoo would follow to carry out the arbitrage transaction. (3 marks}
(ii) Calculate the arbitrage profit. if any, that is available to exploit a possible pricing discrepancy. {3 marks)
(Total: 20 marks)
QUESTION THREE
(a) (i) Explain the term “derivative mishaps™, (2 marks)
(ii) Assess five lessons that financial institutions could learn from derivative mishaps. (5 marks)
(b) A US based company that exports goods to Switzerland expects to receive payment on shipment of goods in
three months time. Since the payment will be in Swiss Francs, the US company intends to hedge against a decline
in the value of the Swiss Francs over the next three months,
The US risk-free rate is 2% and the Swiss risk-free rate is 5%. Assume that interest rates are expected to remain
fixed over the next six months. The current spot rate is 0.5974.
Assume a 365-day year.
Required:
(i) Advise the US company whether it should use a long forward contract or a short forward contract to
hedge against the currency risk. (2 marks)
(i) Calculate the no-arbitrage price at which the US company could enter inte a forward contract that expires
in three maonths. (2 marks)
(iii} It is now 30 days since the US company entered into a forward contract. The spot rate is 0.55. Interest
rates are the same as before.
Calculate the value of US company forward position. (3 marks)
(c) Peterson Mwanzia, a portfolio manager at Riora Investment Bank holds a portfolio with a total market vatue of

Sh.105 million. Sh.65 million of this portfolio is invested in a broadly diversified portfolio of domestic equities
while the remaining Sh.40 million is invested in the shares of EOBL Corporation. Mwanzia intends to reduce
exposure to EOBL Corporation’s shares by Sh.30 million and plans to achieve this objective by entering into a
three-year equity swap using the standard and poor (8 & P) 500 index.
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Assume that the settlement is made at the end of each year and that one year later, EOBL share is 4% and the
return on the S & P 500 market index is -3%.,

Required:
(i) Explain the structure of the equity swap. (2 marks)
(i) Calculate the net cash flow for the swap at the end of one year. (4 marks)

(Total: 20 marks)

QUESTION FOUR
Discuss the following oprions strategies:

(a)

(b)

(i
(i)
(iii}
(iv)

Box spread. (2 marks)
Straddle. (2 marks)
Collar. (2 marks)
Bull spread. (2 marks)

Omega Lid. provides risk management consulting with regard to options and swaps for institutional and
individual clients. Ann Melinda is an investment advisor for Omega Ltd. tasked to work with the firm*s High
Networth (HNW) client’s accounts. She is considering derivative strategies for several Omega Lid.’s clients.

Additional information:

L)

SCM foundation owns 30,000 shares of Nasdaq 100 index tracking stock which has a current market price of
Sh.30 per share. Ann Melinda believes that there is substantial risk of downside price movement in the index
over the next six months. She has recommended that SCM foundation use a six-month collar for the entire
position of 30,000 shares as a protection against the share price failing below Sh.27. The table below gives
exercise prices and option premiums (per share) for the tracking stock puts and calls expiring in six menths:

Tracking stock puts and calls expiring in six months

Option type Excrcise price (Sh.) Option premium (Sh.)
Call 35 0.30
Put 27 0.95

The tracking stock index option is for 100 shares of the index tracking stock. SCM foundation plans to hold
the collar strategy until expiration of the puts and call options.

Michael Kirwa believes that the price of large capitalisation stocks will rise slightly and he intends to profit
from this movement using a bull spread strategy. Melinda recommends that Kirwa uses Dow Jones Industrial
Average (DJIA) options that expire in two months. The current market price of DJIA is Sh.91. The table
below gives the exercise prices and call options premium (per share) for two DJIA call options:

DJLA Call options expiring in two months

Exercise price (Sh,) Option premium (Sh.)
33 4,40
94 1.6¢

The iotal cost of one contract is the quoted premium times the contract multiplier, which is [00 shares per
contract. Kirwa decides to use {00 contracts per position,

James Simbili expects the tracking stock on the DJIA to trade within a narrow range around its current price.
Based on his expectation, he believes that 4 profitable trading opportunity is 10 initiate a butterfly spread
strategy using call options on DJIA. Melinda suggests the need to use three one-month call options on DJIA.
Each option contract is for 100 shares. The table below gives exercise prices and option premiums for three
DJIA call options expiring in one menth.

DJA Call options expiring in one month

Exercise price (Sh.) Option premium (Sh.)
83 4.20
92 2.00
96 0.50

James intends to use a butterfly spread with a total of 200 long contracts and 200 short contracts.
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Required:

(i) Calculate the profit from SCM foundation’s collar given that the market value of index tracking is Sh.33
at expiration. (3 marks)
(ii) Calculate the maximum potential profit from SCM foundation’s collar at expiration. {3 marks)

(iii) Calculate the maximum potential profit from Michael Kirwa’s bull spread strategy at expiration of the
DJIA call options. (3 marks)

(iv) Calculate the maximum potential loss at expiration for James Simbili's butterfly spread strategy.(3 marks)
(Total: 20 marks)

QUESTION FIVE

()

(b}

(c)

Evaluate three assumptions underlying the Black-Scholes-Merton (BSM) model of options valuation,
{6 marks)

Using the relevant options Greeks, assess how an option price, as represented by the Black-Scholes-Merton
(BSM) model, is affected by a change in the value of each of the following inputs;

(i) Underlying asset price. {2 marks)
(ii) Underlying asset volatility. {2 marks}
(iit) Time-to-maturity. (2 marks)

The value of a portfolio is Sh.608,000. The risk-free interest rate is 10% per annum, The value of BSE Index is
3000. The beta of the portfolio is 1.5 and the dividend yield on the index is 6% per annum. A futures contract on
the BSE index with four months to maturity is used to hedge the value of the portfolio over the next three months.
The futures contract is for delivery of 50 times the index. After three months, the value of the index is 2700.

Required;
(i) The minimum-variance hedge ratio. (5 marks)
(i) The gain on short futures position at the end of three months. (3 marks)
(Total: 20 marks)
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FRIDAY: 26 May 2017.

KASNEB

CIFA PART 111 SECTION 6

DERIVATIVES ANALYSIS

Time Alowed:

3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

iai

th

Argue three cases tor tie existence of derivatives markets in vour country.,

Justify why a portfolic manager would prefer wo create a put option synthetically instead of buying it in the m

Differentiare between strip hedge™ and “stack hedge™ as used in derivatives wrading.

A non-dividend paving stock has a call option. The price of the stock is Sh.49. The strike price is Sh.50,
free-rate is 3%. The time-to-maturity is 0.3846 vears and the volatility is 20%. There are 365 days in a vear.

Required:
(i) The option’s theta.
i) The change in the option’s delta when price increases by 10%.
(iii) The change in the option’s value when volatility increases to 2% from 20%,
(v} The change in the option’s value when risk-free rate increases to 6% from 5%.
Hint: )
Option theta = -5, ﬁil) s e T N(dy
T
Option gamma = N'(d,_)
S;;O’/T_

Option vega = S[;ﬁ N{d;}
Qption tho = KTe 7 Nid-}
Where: N(d,) = 0.40112

b = d -oVT

16 marks}

arket.

{2 marks}

{2 marks}

The risk

{4 marks)
{2 marks)
{2 marks)

(2 marks)

(Total: 20 marks)

QUESTION TWO

(a)

(b}

Discuss three factors that could atfect an option’s time value.
{i) Explain the term “interest rate cap™ in refation to derivatives markets.

{ii} An institution has issued a floating rate note for which the interest rate is reset after every 90 days,

(3 marks)
(1 mark)

using the

prevailing 90-day spot interest rate. The next reset date is due in 42 days’ time. The institution has
purchased an interest rate cap with a maturity of 42 days and cap rate of 5.50%. The amount involved is

Sh.10 miltion. The 90-day spot interest rate at 42 days is 5.80%.

Required:

The pay-off to the cap. (2 marks)
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{c) Andrew Makori is a global equity manager who manages a Sh.95 million large capitalisation United States (US)
equity portfolio and he is currently forecasting that equity markets will decline soon. Andrew prefers to avoid the
transactions cost of making sales but intends to hedge Sh.15 million of the portfolio’s current value using Standzrd
and Poor (S & P) 500 index futures. Andrew realises that his portfolio will not track the S & P 500 index cxactly,
He decides to perform a regression analysis on his actual portfolio returns versus the § & P futures returns over the
past year. This regression analysis will indicate a risk minimising beta of 0.88 with a coefficient of determination (R™}
of 0.92,

Futures Contract Data

S & P 500 futures price Sh.1.000

S & P 500 Index 999

S & P 500 Index muttiplier 250

Required:

{i) The number of futures contracts required 10 hedge $h.15 million of the equity manager’s portfolio, (3 marks)

(ii) Advise Andrew Makori on three aiternative metheds that he should use to replicate the futures strategy.

(6 marks)

{d} A box spread consists of options with exercise prices of Sh.75 and Sh.85. The call prices are Sh.16.02 and Sh.12.28

for exercise prices of Sh.75 and Sh.85 respectively. The put prices are Sh.9.72 and Sh.15.18 for exercise prices of
Sh.75 and Sh.85 respectively. The options expire in six months and the discrete risk free-rate is 5.13%.

Required:
(i) The profit of the box spread at expiration. 12 marks)
{ii} Show that this box spread is priced such that an attractive opportunity is available. {3 marks)
{Total: 20 marks)
QUESTION THREE
{a) Explain two uses of index futures. (2 marks)
(b) Evaluate three advantages of interest rate collar, {3 marks)
(c) Diamond Financial Services (DFS) offers fixed income portfolic management services to institutional investors.

DFS would like to execute a duration changing strategy for a Sh.150 million bond pertfolio of a particular client. This
portfolio has a modified duration of 8. DFS plans w0 change the modified duration 10 6 by using & futures contract
priced at Sh.150,000 which has an implied modified duration of 7. The yield beta is 1.5. After one year, the yield on
the bond has decreased by 30 basis points. The bond portfolio increases in value by |.5% and the futures price
increases to Sh.152,000.

Required:
The overall gain on the portfolio. (3 marks)
{d) Kemeloi Capital is a money management firm that specialises in turming the idle cash of its clients into equity index

positions at very low cost. The firm has a new client with Sh.50¢ million of cash that it would like to invest in the
small cap equity sector. Kemeloi Capital would like to construct the position using a futures contract on a small cap
index.

Additional information:
The futures price is 1,500.

i

2.  The multiplier is 100.

3. The contract expires in six months,

4, The underlying small cap index has a dividend yield of 195,

5. The risk free rate is 3% per annum.

Required:

Determine how the cash could be cquitised using a futures contract, (3 marks)
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(H

Melly Odhiambo, a corporate treasurer at Suneka Ltd. needs to hedge the risk of the interest rate on a futurz
transaction. The risk is associated with the rate on the 180-day London Inter-bank Offer Rate (LIBOR} in 30 days.
The relevant term structure of LIBOR is given as follows:

30 day LIBOR 5.75%
210 day LIBOR  6.15%

20 days later, interest rates are expected 10 move significantly downward io the following:

10 day LIBOR  5.45%
190 day LIBOR  5.95%

On the expiration day, 180 day LIBOR 1s expected te be 5.72%. Melly Odhtambo decides to long this forward rate
agreement (FRA) for a notional principal of Sh.20 million.

Required:
(i} Compute the market value of the FRA, 20 days later. (2 marks)
(i) Calculate the payment to be made to or by the company so as to settle the FRA contract on its expiration.

2 marks)

John Omuiundo, an investment manager, holds an asset portfolie with a total market value of Sh. 105 miltion. The
allocation of the pontfolio is as follows:

1 $h.65 million is invested in a broadly diversified portfolio of domestic stocks.
2. Sh.40 million is invested in the stocks of Jimbo Corporation.

The investment manager wishes to reduce exposure to Jimbo Corporation stocks by Sh.30 million. The manager plans
to achieve this objective by entering into a three-year equity swap using the Standard and Poor (5 & P) 500 market
index.

Assume that settlement is made at the end of each year and the return on S & P 500 market index is -3 percent.

Required:
(i) Explain the structure of the equity swap. (2 marks)
(ii) Calculate the net cash flow for the swap at the end of the year. {3 marks)

(Total: 20 marks)

QUESTION FOUR

(a)

{b)

Although there is a clear similarity between forward contracts and futures contracts, critical distinctions nonetheless
exist between the two.

Required:
In relation to the above statement, explain five differences between forward contracts and futures contracts. (3 marks)

A long forward contract on a non-dividend paying stock was entered some time ago. 1t has 6 months to maturity. The
risk-free rate of interest with continucus compounding is 10% per annum. The stock price is $h.25 and the delivery

price is Sh.24.

Required:
The value of the forward contract, {3 marks}) —

A six-month European call option on the spot price of gold exists. The strike price is Sh.1,200. The six-month futures
price of gold is Sh.1,240. The risk free-rate of interest is 5% per annum and the volatility of the futures price is 20%.

The option is the same as a six-month European option on the six-month futures price.

Required:

The value of the option, {4 marks)
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(d)

(e)

A portfolio manager is entering into a two-year swap in which his {irm will receive the rate of return on the Rusel!
2,000 index and will pay a fixed interest rate. The swap has annual payments. The fixed rate of the swap to be initizicd
is 4.99%. The Rusell 2.000 index is a1 757.09 at the beginning of the swap and the notional principal of the swap is
$h.100 million. One hundred days later. the Rusell 2,000 index is at 723.86 and the term structure is presente:d below:

Term structure of LIBOR interest rates 100 days later

Days (T) Lo (T) Bo (T)
260 0.0442 0.9691
620 0.0499 0.9209
Note: Calculations are on a 300-day year basis.
Whete, T = Time to expiration
LO{Ty = LIBORratetotimeT
BO(TY = Discount factor of Sh.1{rem tuue T to the present
Required: )
The market value of the firm’s position in the swap 100 days after the initiation of the swap. (4 marks)

Silvia Makena is concerned about the risk level of a client’s equity portfolio. The client has 60% of this portfolio
invested in two equity positions: Hope Industries and Hummer Securities.

Stock Shares Stock price (Sh.)
Hope Industries 375.000 2626
Hummer Securities 300,000 34.00

Silvia investigates whether a privately negotiated equity swap could be used to reduce the risk of the Hope Industries

and Hummer Securities holding. A swap dealer offers Silvia the foliowing two options:

*  The dealer will receive the return on 250,000 shares of Hope Industries and 200,000 shares of Hummer Securities
from client.

¢ The dealer will pay the client the return on an equivalent amount on the Rusell 3,000 index.

The dealer demonstrates the quarterly cash ilows of this transaction under the assumptions that Hope Industries is up
2%, Hummer Securities is up 4% and the Rusell 3,000 index is up 3% for the quarter.

Required:
The payoffto the client in the cquity swap. {4 marks)
{Total: 20 marks)

QUESTION FIVE

(a)

(b}

Kansanga Ltd., a Ugandan company exports products to Kenya. Kansanga Ltd. has just closed a sale worth Kenya
shillings (KES) 200,000,000, The amount will be received in two months. Since it will be paid in KES, the Ugandan
company bears the exchange rate risk. |n order to hedge this risk, kansanga Ltd. intends 10 use a forward contract that
is priced at Uganda shillings (UGX).

IKES = 28544 UGX

Required:
{i) [lustrate how the company would go about constructing the hedge. (3 marks)
{ii) Explain what happens when the forward contract expires in two months, (1 mark}

Emase Omanyala, a Certified Investment and Financial Analyst (CIFA), is a risk manager at Baraka Asset Managers
(BAM). Emase works with individual clients to manage their investment portfolies. One client, John Mwajuma, is
wortied about how short-term market fluctuations over the next three months might impact his equity position in
Mnazi Moja Corporation. While John is concerned about short-term downside price movements, he wants to remain
with investments in Mnazi Moja Corporation shares as he remains positive about its long-term performance. John has
asked Emase to recommend an oplion strategy that would keep him with investments in Mnazi Moja Corporation
shares while protecting against a short-term price decline.
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Emase gathers the following information to explore varicus strategies 1o address John's concerns:

Table 1:
Mnazi Moja Corporation European Options
| : !
Exercise Market cali | Call delta | Market put i Put delta
price (8h.) | price (Sh.) ! { price (Sh.y |
55.00 12.83 ! 4.7 i 0.24 | -16.7
65.00 365 1120 .34 | -16.9
67.50 1.99 I 16.5 ' 236 I -15.3
70.00 0.91 222 370 | 129
80.00 0.03 | 358 | 12.95 | =50
Additional information:
i Mnazi Moja Corporation’s current share price is 5h.67.79.
2. Each option has 106 days remaining until expieation.

Another client, Samuel Momanyi. is a trader who does not currently own shares of Mnazi Moja Corporation. Samuel
has told Emase that he believes that Mnaz Moja Corporation shares will experience a large move in price atter the
upcoming quarterly earnings refease in two weeks, However, Samuel tells Emase that he is unsure of the direction
that the stock will move. Samuel asks Emase to recommend an option strategy that would allow him 10 profit shouid
the share price move in either direction.

A third client, Anthony Murungi does not currently own Mnazi Moja shares and has asked Emasc to explain the profit
potential of three strategies using options in Mnazi Moja Corporation: a bull cali spread. a strandle and a buttertly
spread. In addition, Anthony asks Emase to explain the wamma of a cali option. in response, Emase prepares a meno
te be shared with Anthony that provides analysis on three option strategies:

Strategy 1: A strandle position at the Sh.67.50 sirike option.
Strategy 2: A bull call spread using the Sh.65 and 5h.70 strike options.
Strategy 3: A butterfly spread using the Sh.65, 5h.67 and Sh.70 strike call options.

Required:
(i) Citing appropriate reason(s), explain the option strategy that Emase should recommend to John Mwajuma.
|2 marks)
{ii) Citing appropriate reason(s). explain the option strategy that Emase should recomimend 1o Samuel Momanyi.
{2 marks)
(iii) Based on the information given above on Mnazi Moja Corporation’s European options, estimate the share
price at expiration at which strategy | would be profitable. {3 marks)
(iv) In relation to the data given in Table | above, estimale the maximum profit, on a per share basis, from
investing in strategy 2. (3 marks)
(v) Using the information given in Table | above, and assuming that the market price of Mnazi Moja
Corporation’s shares at expiration is Sh.66, estimate the profit or loss, on a per share basis, lron investing in
strategy 3. (3 marks)
{vi} In the context of the data given in Table | above, determine the steike price of the call option with the largest
gamma. {3 marks)

{Total: 20 marks)
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KASNEB

CIFA PART I SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 25 November 2016, ' Time Allowed: 3 houts.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

{a) Derivatives trade in markets around the world, which include organised exchanges where highly standardised and
regulated versions exist. and Over-the-Counter (UTC) markets, where customised and more highly regulated versions
trade.

In rejation to the above statement, discuss the following types of derivatives contracts:

(i) Forward contract. (2 marks)
(i) Futures contract. (2 marks)
(iii) Swap contract. {2 marks)
(iv) Option. {2 marks)

(by Consider a two-period binomial model in which a share currently trades at a price of $h.97.50. The share price can

increase by 30% or reduce by 25.50% in each period. The risk-free rate is 7.50%.
Required:
(i) The price of a put option today that is expiring in two periods with an exercise price of $h.90. (6 marks)
{ii) Based on the results in (b)(i) above, calculate the number of units of the underlying stock that would be
required at each point in the binomial tree in order to construct a risk-free hedge. Use 15,000 puts. (6 marks)
{Total: 20 marks)

QUESTION TWO

(=) Explain three factors that could affect the price of an option, (3 marks)

{b) Citing three reasons. justify why futures options are increasingly becoming popular in the derivatives markets.

{6 marks)

(c) The following information relates to a European put futures option on crude oil:

1. The time to the option's expiration is 4 months.

2. The current futures price is Sh.20.

3. The futures exercise price is Sh.20.

4, The risk-free interest rate is 9% per annun.

3. The volatility on the futures price is 25% per annum.

Required:

The put price on a European put futures option. (3 marks)

(d} A European receiver swaption expires in one year and is on a two-year swap that will make semi-annual payments.

The swaption has an exercise rate of 7.2%, The notional principal is $h.49 million. At the time of expiration. the
term structure of interest rates is as follows:

Lo (180)= 0.0412
Lo (360) = 0.0465
Lo (5340) = 0.0533
Lo (720) = 0.0648

Required:
Ntustrate four possible ways in which this swaption could be exercised, evatuating the relevant cash flows in each
case. {8 marks)
{Total; 20 marks)
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QUESTION THREE

(a)

®
{9

{d)

(®

{i) Distinguish between “price limit” and a “position limit™ as applied in derivatives markets. {2 mavks}
(ii) Explain the purpose of price limit and position limit in derivatives markets. (% marks)
Argue three cases against hedging in the derivatives markets. (3 marks)

The board of directors of Palex Ltd. is concerned about the downside risk of a Sh.100 million equity portfolio in its
pension plan. The board’s consultant has proposed hedging the equity portfolio with either futures or options in a
temporary period of one month.

Required:

Using the following factors, describe how the use of futures differ from the use of options when hedging a portfolio’s
equity exposure:

(i) Initial cost. (2 marks)
(ii) Effect of implied volatility in pricing. {2 marks)
(iii) Sensitivity to movement in the value of the underlying. (2 marks)
(iv) Risk exposure. (2 marks)

The following information relates to a currency forward contract involving two currencies, the Kenya Shilling (KES)
and the United States Dollar (USD):

Forward price (KES/USD) 0.01

Risk-free rate (Kenya) T 6%

Risk-free rate (United States) 8%

Current spot rate (KES/USD) 0.009

Time to expiration 165 days

Required:

The value of the currency forward contract. (2 marks)

A portfolio manager expects to purchase a portfolio of stocks in 90 days from the Nairobi Securities Exchange (NSE). The
manager decides to take a long position on a 90-day forward contract on the NSE 20 share index. The index is currently at
4580. The continuously compounded dividend yield is 1.75% while the discrete risk-free rate is 4.25%,

Required:
The value of the forward contract 28 days into the life of the forward contract; if the NSE 20 share index is at 4,900,
Assume a 365-day year.
{3 marks}
(Total: 20 marks)

QUESTION FOUR

(a)

(b)

Johnson Mwakasi is a derivatives consultant handling three clients; A, B and C who have the following investment
positions:

1. Client A has invested in stocks with a strong European exposure and he says that his portfolio has a positive
! delta.
2 Client B has invested in stocks of financial firms and she says that her portfolio has a negative rho.

3 Client C has recently retired and has managed 1o establish large option positions as a stock investor. He says

that his portfolio has a positive theta

Required:
Explain the meaning of each claim made by each client. (6 marks)

In a Treasury bond futures contract, it is known that the cheapest bond to deliver will be a 12% coupon bond with a
conversion factor of 1.6000. It is also known that the delivery will take place in 270 days. Coupons are payable
semi-annually on the bond. The last coupon date was 60 days ago. The next coupon date is in 122 days and the
coupon thereafter is in 305 days. The term structure is flat and the rate of interest with continuous compounding is
10% per annum. The current quoted bond price is Sh.115.

Required:
The quoted futures price. (5 marks)
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(c}

(d)

The following information relates to a European call option on the S&P 500 market index with two months to
maturity:

1, The current value of the index is Sh.930,

2. The exercise price is Sh.900.

3. The risk-free interest rate is 8% per annum.

4. The volatility of the index is 20% per annum.

s. Dividend yields of 0.2% and 0.3% are expected in the first and second month.

Required:

The call price using Black-Scholes-Merton (BSM) model. (4 marks)

The spot price of corn is Sh.3.50 and it costs Sh.0.017 to store a bushel of corn for | month while the relevant cost of
financing is 1% per month. The corn futures contract matures in 6 months and the current futures price for this
contract is $h.3.95 per bushel. The storage cost is paid at the onset of the transaction.

There are 5,000 bushels per contract.

Required:
The arbitrage profit from the transaction. ’ (5 marks)
(Total: 20 marks)

QUESTION FIVE

(a)
(b)

(c)

Assess three types of margins that an investor participating in a futures exchange could access. (6 marks)

Boaz Miriti manages the family investment portfolio which initiaily consisted of Sh.46 million of equities and Sh.32
miflion of bonds. As a result of a change in family circumstances, the portfolio is rebalanced using the transaction
shown below: :

Type of futures contract Action Number of futures Price per futures
contract to buy or sell contract (Sh.)

Equity futures contract Buy 42 160,000

Bond futures contract Sell 35 190,000

Three months after the above transactions, the market value of the family portfolio’s equities has increased by 300%
and the market value of its bonds has decreased by 240%. The prices of the equity futures contract and bond futures
contract are now Sh. 165,000 and Sh. 185,250 respectively.

Required:
The profit or loss of the family investment portfolio over the past three months. (4 marks)

John Mukungi is a portfolio manager with Raimulo Financial Services. He manages a portfolio consisting 65%
allocation to equities and 35% allocation to bonds. The portfolio has a market value of $h.200 million. The beta of
the equity position is 1.15, and the modified duration of the bond position is 6.75. The portfolio manager wishes to
increase the equity allocation to 85% and reduce the bond allocation to 15% for a peried of 6 months.

In addition to altering asset allocations, John Mukungi would also like to increase the beta on the equity position to
1.20 and increase the modified duration of the bonds 1o 8.25,

A stock index futures contract that expires in six months is priced at Sh.157,500 and has a beta of 0.95. A bond
futures contract that expires in six months is priced at $h.109,000 and has implied modified duration of 5.25. The
stock futures contract has a multiplier of 1.

Required:

(i) Demonstrate how John Mukungi could achieve his goals by using stock index and bond futures. (5 marks)
(ii) The number of futures contracts. (4 marks)
(iii) Indicate whether the portfolio manager should go long or short. (1 mark)

(Total: 20 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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KASNEB

CIFA PART LIl SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 27 May 2016. Time Atiowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

(a) Discuss the following terms as used in the swaps market:
(i) Index amortising swap. (2 marks)
(ii) Arrears swap. {1 mark)
(iii) Index differential swap. {2 marks}
(iv) Overnight index swap. {1 mark)

(b)

()

A two year swap with semiannual payments pays a floating rate and receives a fixed rate. The term structure at the
beginning of the swap is as follows:

Lo (180) = 0.0583
Lo (360) = 0.0616
Lo (540) = 0.0680
Lo (720) = 0.0705

Where: L; (m) is the m-day LIBOR on day i.

In order to mitigate credit risk of the parties engaged in the swap, the swap will be marked to market in 180 days.
Suppose it is now 180 days later and the swap is being marked to market. The new term structure is as follows:

Liso (180) = 0.0429
Ligo (360) = 0.0538
Lo (540) = 0.0618

Required:
(i) The market value of the swap per Sh.1 notional principal. Indicate the amount paid by each party. (6 marks)
(ii) The new fixed rate on the swap at which the swap would proceed after marking to market. (2 marks)

Fredrick Aloo offers fixed income portfolio management services to institutional investors. He would like to execute
a duration changing strategy for a Sh. 100 million bond portfolio for a particular client. This portfolio has a modified
duration of 7.2. Fredrick plans to change the modified duration of the portfolio to 5.0 by using a futures contract
priced at Sh.120,000 which has an implied modified duration of 6.25 and a yield beta of 1.15.

Required:
(1) Determine the number of futures contracts that Fredrick Aloo should sell. {2 marks)

(i) Suppose that the yield on the bond has decreased by 20 basis points at the horizon date, the bond portfolio
has increased in value by 1.5% and the futures price has increased to Sh.121,200.

Determine the overall gain on the portfolio and the ex-post modified duration as a result of the futures
transaction. {4 marks)
{Total: 20 marks)
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QUESTION TWO

{a) Describe five ways that could be used to manage credit risk in derivatives markets. (5 marks)
(b) European put and call options with an exercise price of $h.45 will expire in 115 days. The underlying asset i priced

at 5h.48 and makes no cash payments during the life of the options. The risk free rate is 4.5%. The put is seiling for

$h.3.75 and the call is selling for Sh.8.

Required:

(i} Using suitable computations, identify the mispricing in the call. (2 marks)

(i) Execute an arbitrage transaction. (4 marks)
{c) On 10 January 2016, SCM Ltd. determined that it would need to borrow Sh.5 miltion on 15 Febtuary 2016 at 90 day

LIBOR plus 300 basis points. The loan would be an add on interest loan in which SCM Lid. would receive Sh.5

million and pay it back plus interest on 16 May 2016,

To manage the risk associated with the interest rate on 15 February 2016, SCM Ltd.. buys an interest rate call that

expires on 15 February 2016 and pays off on 16 May 2016. The exercise rate is 5% and the option premium is

Sh.10,000. The current 90 days LIBOR is 5.25%. Assume that this rate, plus 300 basis points is the rate at which

SCM Ltd. would borrow at for any period of up to 90 days if the loan were taken out today.

Interest is computed on the exact number of days divided by 360,

Required: _

Determine the effective annual rate on the loan when the 90 day LIBOR on 15 February 2016 is at 6%. (5 marks)
(d) A futures contract has a current price of Sh.212. The initiat margin requirement is Sh.10 and the maintenance margin

requirement is Sh.8. An investor goes long 20 contracts and meets all margin calls and does not withdraw ANy excess

margin.

The futures price in the days following are shown below:

Day Futures price (Sh.) .

¢ 212

] 211

2 214

3 209

4 210

5 204

6 202

Required:

The investor’s total gain or loss by the end of day 6. (4 marks)

{Total: 20 marks)

QUESTION THREE
{a) Differentiate between a “payer swaption™ and a “receiver swaption™, (2 marks)
(b) Discuss the following terms as used in the options markets:

(i) Naked position. (2 marks)

(ii) Covered position. {2 marks)

(iii) Stop loss strategy, (2 marks)
(©) A Kenyan corporation with a Tanzanian subsidiary generates cash flows of Tsh.10 million in a year. The subsidiary is

considering using a currency swap to lock in the rate at which it converts to Kenyan shillings. The current exchange
rate is Ksh.0.825/Tsh. The fixed rate on a currency swap in Tanzania shillings is 5%.

Required:

Determine the overall periodic cash flow from the subsidiary operations and the swap. (4 marks)
CFo3 Page 2
Out of 5




(d)

An airtine expects to purchase 2 miilion barrels of jet fuel in 1 month and decides to use heating oil futures for hedging.

The table below gives the data on the change in jet fuel prices per barrel and the corresponding change in the futures
price for the contract on heating oil that would be used for hedging price changes during the month:

Month Change in futures Change in fuel
price per barrel (x)) price per barrel (y))
1 0.021 0.029
2 0.033 0.020
3 -0.046 -0.044
4 0.001 0.008
5 0.044 0.026
6 -0.029 -0.019
7 -0.026 -0.010
8 -0.029 -0.07
9 0.048 0.043
10 -0.06 0.011
1 -0.036 -0.036
2 -0.011 -0.018
i3 0.019 0.009
14 -0.027 0.032
15 0.029 0.032

The summarised calculations are as follows:

T = -0.013
v, = 0.003
Yx'= 00138
Yy = 0.097

Each heating oil contract traded has 42,000 barrels of heating oil.

Required:
The optimal number of contracts required for hedging. (8 marks)
{Total; 20 marks)

QUESTION FOUR

(a)

(b}

Assess the effect of the following factors on option prices:

(i) Interest rates. {1 mark)
(ii)  Volatility. (1 mark)

Jonathan Atweori is doing some scenario analysis on forward contracts. The process involves pricing the forward
contracts and then estimating their values based on likely scenarios provided by the firm’s forecasting and strategy
department. The forward contracts with which Jonathan is most concerned are those on fixed income securities,
interest rates and currencies. '

Fixed income securities forward contract

The first contract he needs to price is a 270 day forward on a Sh.1 million Treasury bond with 10 years to maturity.
The bond has a 5% coupon rate, has just made a coupon payment, and will make its next two coupon payments in 182
days and 365 days respectively. It is currently selling for $h.98.25. The effective annual risk free rate is 4%.

Interest rates forward contract
Jonathan analyses forward rate agreements (FRA) using the LIBOR spot rate curve as follows:

30 day: 3.12% 60 day: 3.32% 90 day: 3.52%
120 day: 3.72% 150 day: 3.92% 180 day: 4.12%
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(c)

After 30 days, Jonathan wants to value a Sh.t0 million short position in the FRA. The 90 day forward raie in 30 days
is now 4.14% and the original price of the FRA which was 4.30% for 120 day LIBOR has changed to 3.92%.

Currency forward contract

Jonathan alse wants to price and value a currency forward on euros. The euro spot rate is 1.1854 USH. The doHar
risk free rate is 3% and the euro risk free rate is 4%.

Required:
(i) Determine the no arbitrage price for the forward contract on the Treasury bond. (2 marks})
(ii} Assume that the Treasury bond price decreases to Sh.98.11 (including accrued interest) over the next 60 days.

Calculate the value of the short position in the 270 day forward contract on a Sh.10 million bond. (2 marks)

(iti) Calculate the price of 2 2 x 5 forward rate agreement (FRA). (2 marks)
(iv) Determine the current value of the Sh.10 million FRA to the short position under the second scenario

mentioned above, (2 marks}
(v) Calculate the no arbitrage price for a 1- year forward contract on the euros. (2 marks)

A stock index is at 755.42. A futures contract on the index expires in 57 days. The risk free rate is 6.25%. At
expiration, the value of the dividends on the index is 3.94.

Assume one year has 365 days.

Required:

(i) The appropriate futures price, using both the future value of the dividends and the present value of the
dividends. (3 marks)

{ii) The appropriate futures price in terms of the two specifications of the dividend yield. (3 marks)

(iii) The futures price under the assumption of continuous compounding of interest and dividends based on the
solution obtained in (c)(ii) above. (2 marks)

(Total: 20 marks)

QUESTION FIVE

(a)
(b)

(c)

(d)

Evaluate two applications of index futures. (2 marks}

Your country is in the process of establishing a derivatives market. Afier an advertisentent in the local dailies for an
expert consultant to offer advisory services on derivatives markets, you are recruited and the first task you are given is
to advise the relevant committee on the challenges they expect to face while trading derivatives instruments.

Required:
Highlight three challenges that the prospective derivatives market is likely to face, {3 marks)

TSST Ltd. plans to borrow Sh. 10 millien in 30 days at 90 day LIBOR plus 100 basis points. To lock in a borrowing
rate of 7%, TSST Ltd. purchases a forward rate agreement (FRA) at a rate of 6%. Thirty days later, LIBOR is 7.5%.

Required:
Demonstrate that TSST Lid.’s effective borrowing rate is 7% if LIBOR in 30 days is 7.5%. (4 marks)

Fusions derivatives services (FDS) is an options trading company that trades in a variety of derivatives instruments.
FDS has just sold 500 call options on a stock currently priced at Sh.125.75. The trading date is 18 May 2016. The
call has an exercise price of Sh.125, 60 days to expiration, a price of Sh.10.89, and a delta of 0.5649. FDS
coniemplates delta-hedging this transaction by purchasing an appropriate number of shares. Any additional
transactions required to adjust the delta hedge will be executed by barrowing or lending at the risk free rate of 4%.
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FDS has began delta-hedging the option. Two days later, on 20 May 2016, the following information is provided:

Stock price Sh.122.75

Option price Sh.9.09

Delta Sh.0.5176

Number of options 500

Number of shares 328

Bond balance -5h.6,072

Market value 5h.29,645

Required:

(i) Assuming that at the end of 19 May 2016, the delta was 0.6564, show how 328 shares could be used to delta-
hedge 500 call option. (2 marks)

(ii) Show the allocation of the Sh.29,645 market value of FDS’s total position among stock, options and bonds
on 20 May 2016. {2 marks)

(iii) Demonstrate the transactions that must be done to adjust the portfolio to be delia-hedged the following day
(21 May 2016). (4 marks)

(iv) On 21 May 2016, the stock is worth $h.120.5¢ and the call is worth Sh.7.88. Compute the market value of

the delta-hedged portfolic and compare it with a benchmark, based on the market value on 20 May 2016,
(3 marks)
(Total: 20 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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KASNEB

CIFA PART 11 SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 27 November 2015. Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE
(a) (1) Describe how an arbitrage opportunity might exist in relation 1o derivatives markets. (2 marks)
(i} Explain the law of one price as applied in derivatives markets. (2 marks)
(b) The table below illustrates three European call options with the same underlying asset:
Time to expiration (months) | Exercise price (Sh.)
Option A 6 2,000
Option B 9 i 2,000
OptionC 9 i 2,500
Required:
Giving appropriate reasons, determine the option with the highest value. _ (3 marks)
{c) Explain the following terms with respect to derivative instruments:
() Fiduciary call, (1 mark)
(ii} Protective put. (1 mark)
[0} Samuel Mukungl stmultaneously purchases an underlying asset priced at Sh 154 and writes a call option on it with an
exercise price of Sh.160 and selling at Sh.12.
Required: .
(i) State the term commonly vsed to describe the position taken by Samuel Mukungi. (1 mark)
(ii} Determine the value of the position at expiration and the profit (loss) for Samuel Mukungi if the price of the
underlying asset at expiration is Sh.140, Sh.150, Sh.160 and Sh, 170. (5 marks)
(iii) The maximum profit and the maximum loss. (2 marks)
(iv) The expiration price of the underlying which Samuel Mukungi would realise the maximum profit and incur
the maximum loss, (2 marks)
(v) The break-even price at expiration. {1 mark)
{Total: 20 marks)
QUESTION TWO
(a) Explain two arrangements that could be used to setile the obligations of the parties to a forward contract when it
expires. (4 marks)
(b) (i) Explain the term “credit derivative”™. {2 marks)
(ii} Examine two types of credit derivatives. {4 marks)
{c) Baimunge Mugenda is a Kenyan-based |mp0ner of machinery from Britain. He expects the value of the Sterling

Pound 1o appreciate against the Kenyan' Shilling (Ksh.) over the next 30 days. He will be making payment on a
shipment of imported machinery in 30 days and intends to hedge the currency exposure. The Kenyan risk-free rate is
16.5 per cent and the United Kingdom risk-free rate is 5.0 per cent. These rates are expected to remain constant in the
next 30 days.

The current spot rate is Ksh.150 per Sterling Pound.
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Required:

(i) Justify whether Baimunge Mugenda should use a long or a shon forward comract to hedge against the
currency risk. _ {2 marks)
(ii) The no-arbitrage price at which Baimunge Mugeﬁda should enter into for a forward contraci that expires in
30 days.
Assume a 365-day year. _ _ (4 marks)

(iii) Compute the value of Baimunge Mugenda’s forward position if he moves forward 10 days and the spot rate
changes 10 Ksh.153 per Sterling Pound while the interest rates remain constant, (4 marks)
(Total: 20 marks)

QUESTION THREE

(a)

{b)

Kimanzi Mutua is the chief trader at the Federal Futures Exchange (FFE), the only futures exchange in his country,
One of his duties. is to determine the prices of different types of futures contracts traded at FFE.

,l::sqeilsr:g;v Kimanzi Mutua could determine the price of the following types of futures contracts traded at FFE:

(i) Treasury bond futures contracts. {2 marks)
(i) Stock index futures contracts. (2 marks)
{iii} Currency futures contracts. .. {2 marks)

A futures contract on a treasury bill expires in 91 days. The treasury bill matures in 182 days. The interest rates on
treasury bills are as follows:

91-day treasury bill:  22.13%
182-day treasury bill:  21.84%

Assume a year has 360 days.

Required:
(i The appropriate futures price using the prices of the 91-day treasury bill and 182-day treasury bill. (4 marks)
(ii) The futures price in terms of the underlying asset spot price compounded at the appropriate risk-free rate.

{3 marks)
(iii) Convert the futures price computed in (b) (i} above to the implied discount rate on the futures. {3 marks)

(iv) Assume that the futures contract is trading in the market at an implied discount rate of 20 basis points lower
than is appropriate, given the pricing model and the rule of no arbitrage.

llustrate how an arbitrage transaction could be executed. Show the cutcome. {4 marks)
(Total: 20 marks)

QUESTION FOUR

(a)
(b)

Discuss three uses of swaptions. : (6 marks)

Assume that you have just been employed by Fiduciary Investment Bank after completing the CIFA qualification.
Your main responsibility is to trade and offer advisory services on derivatives. You are provided with the following
information:

Current market price of the share 5h.92

.Exercise price of the call option Sh.90

Call premium Sh.10

Delta ) 0.584

Number of calls sold 2,000 -

Delta at the end of the previous day 0.68

Continuously compounded risk-free rate  9.0%

Required:

(i) The number of shares needed to delta-hedge the call posmon at the end of the previous day. (2 marks)
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(ii) The market value of the portfolio today given that the loan batance at the end of the previous day was

5h.6,000. {3 marks)
(iii) Hlustrate the transactions that would need to be made to adjust the portfolio to be delta-bhedged for the
following day. {5 marks)
() Omingo Ogot is an equity swap trader. He considers an equity swap in which he would receive the return on ladex A
in return for paying the retumn on Index B. At the inception of the equity swap, Index A is at 956.38 and Index B is at
19,734.66. The notional principal of the swap is $h.30 million.
Required:
The market value of the swap, three months later, when Index A is at 1,048.58 and Index B is at 20,032, {4 marks)
' (Total: 20 marks)
QUESTION FIVE
{(a) In derivatives markets, numerous opportunities and strategies exist for managing risk using futures and forwards.
Some types of hedges are almost always executed using futures while others are almost always executed using
forwards. The choice or preference for one of the above derivative instruments over the other to hedge risk is
prompted by their distinct characteristics.
Required:
Evaluate five primary differences between forward contracts and futures contracts that would make a derivatives
analyst to prefer one of these derivatives instruments over the other when managing risk. {5 marks)
(b) The following information relates 1o a put and a call option on a’stock:
Call price, C, = $h.9.0
Put price, P, =  Sh.13.60
Exercise price, X =  Sh.140
Time to option expiration, T = 142 days
Current stock price, So = Sh.134.64
Risk-free rate. r; = %
One year is assumed to have 365 days.
Required:
Compute the prices of the following using put-call parity:
(i} Synthetic call option. (2 marks)
(ii) Synthetic put option. (2 marks)
(iii) Synthetic bond. (2 marks)
(iv} Synthetic underlying stock. (2 marks)
{c) The price of a futures contract is Sh‘273.38 and a European call option on this futures contract has an exercise price of

C

$h.250.00 with a time to expiration of 220 days. The continuously compounded risk-free rate is 21.25 per cent and the
volatility is 0.19,

A year is assumed to have 365 days.

Required: :
The price of the call using the Black Model. (7 marks)

Hint: The formula for the Black Model is given by:

¢ "TIf, (T) N(dy) - XN(db))

-
I

e CTX[1 - N(d2)] - £, (T) [1 - N(d))])
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Where B
di. = h(&(ﬂf§)+(02fz)T

oNT
d = d-oT
f(T) = The futures price
C = Price of the European call on a futures contract
X = Exercise price '
P = Price of European put
r ‘= Contindously compounded risk-free rate o
° = Annualised standard deviation of the continuously compounded return on the stock

(Total: 20 marks)
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KASNEB

CIFA PART (Il SECTION 6
DERIVATIVES ANALYSIS

PILOT PAPER

September 2015, Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE
(a)  Consider a bond portfolio value of Sh.1.036.300 (duration 1.793), a futures value of $h.102,510 (duration 1.62) and 2
yield Beta of 1.2.
Required:
(i)  Calculate the required number of contracts to reduce the portfolio duration to zero. {2 marks)
{it)  Calculare the required number of contracis to achieve a target duration of 1.0. (2 marks)
(b)  Briefly discuss the meaning and importance of the terms “delta”. “theta” and “vega” as applied in option pricing.
(6 marks)
{¢}  Assume that your company has invested in 100,000 shares of Unglow Ltd.. a manufacturer of light bulbs. You are
concerned about recent volatility in Unglow Ltd.’s share price due to unpredictable weather. You wish to protect your
company’s investment from a possible fall in Unglow Ltd.’s share price until change of weather in three months time,
but do not wish to sell the shares at present.
No dividends are due to be paid by Unglow Ltd. during the next three months.
Market data:
Unglow Ltd.’s current share price: Sh.20
Call option exercise price: $h.22
Time to expiry: _ 3 months
Interest rates (annual ) 6%
Volatility of Unglow Ltd."s shares: 50% (standard deviation per year)
Assume that option contracts are for the purchase or sale of units of 1,000 shares.
Required:
Q) Devise a delta hedge that is expected to protect the investment against changes in share price until the change of
weather. Delta may be estimated using N(d), {8 marks)
(i} Comment on whether such a hedge is likely to be totally successful, (2 marks)
(Total: 20 marks)
QUESTION TWO
(a) A stock price currently sells for Sh.36. In the next six months, the stock price will either increase to Sh.42 or decrease to
Sh.31. The risk free rate is 4% per vear.
Required:
Calculate the current price of a call option on the above stock if it’s term to expiration is six months and it’s strike price
is Sh.35. (6 marks)
(b)  Explain.the following terms:

(i) Vocational arbitrage. (2 marks)

(i)  Triangular arbitrage. (2 marks)

C163 Pilot Paper Page 1 Out of 4




(c)  The following information is provided about the current spot rate between the United States (US) dollar ($) and British
pound (£), inflation rates in Britain and United States and real interest rates:

Current spot rate = $1.4500/£

US inflation rate = 1.5% per year

British inflation rate = 2.0% per year

Real rate of interest = 2.5%

Required:

Using the parity condition:

(@) Compute the expected spot rate in one year’s time, {2 marks)

(ii)  Assuming that you could borrow 31,000,000 or £689,700 at the risk free interest rate, demonstrate how you
could make an arbitrage profit if you were offered the chance to sell or buy British pound (£) forward for
delivery one year from now at the current spot rate of $1.4500/£, (8 marks)

{Total: 20 marks)

QUESTION THREE

(a)  State and briefly explain the relationship between a call option price and the following determinants:
(i) The underlying stock’s price, {2 marks)
{it)  The exercise price, (2 marks)
(iii)  The time to maturity. (2 marks)
(iv)  The risk-free rate, (2 marks)

(b)  Zawadi Ltd. is considering introducing an executive share option scheme. The scheme would be offered to all middle
level managers of the company. It would replace the existing scheme of performance bonuses linked to the post 1ax
earnings per share of the company. Such bonuses in the last year ranged between $h.500,000 and Sh.700,000. If the
option scheme is introduced new options are expected to be offered to the managers each year.

It is proposed that for the first year, all middle level managers be offered options to purchase 500,000 shares at a price
of Sh.500 per share, after the options have been held for one year. If the options are not exercised at that time, they will
lapse. Assume that the tax authorities allow the exercise of such options after they have been held for one year.

The company’s shares have a current market price of Sh.6.10 per share. The dividend paid was $h.0.25 per share, a
level that has remained constant for the last three years,

Assume that dividends are only paid annually.

The company’s share has experienced a standard deviation of 38% during the last year. The short term risk free interest
rate is 6% per annum.

Required:
Evaluate whether or not the proposed share option scheme is likely to be attractive to middle level managers of Zawadi
Lid. (8 marks})

(¢}  When informed of the scheme in (b) above, one middle level manager of Zawadi Ltd. stated that he would rather receive
put options than call option, as they would be more valuable to him:

(i Explain whether or not Zawadi Ltd. should agree to offer him put options. (2 marks)

(ii)  Is the manager correct in his statement that put options would be more valuable to him? Explain. (2 marks)
(Total: 20 marks)
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C =S N(d) - E(e™. N(dy)

Where: d, = In (8) + (1t + 0.58%)
—E
5Vt

d2=dl-8vt

QUESTION FOUR

(a)

(b)

(c)

The Dennevax Company Lid. is an import-export company based in Kenya.

On 1 May 2015, the company exported coffee to South Africa on two months credit amounting to South African Rands
(SAR) 14,000,000.

Additional information:

1. The rates in the forex and money markets were as follows:
Ksh/l SAR
1 May 2015 845
1 July 2015 8.40
Interest rates
Kenya 21% per annum
South Africa 9% per annum
2. In the forex market, the SAR was quoted forward at an annual premium of 27%.
3. The customer settled the amount due on | July 2015,
Required:
(i) Expected two-month forward exchange rate as at 1 July 2015. (2 marks)
(i) Advise the Dennevax Company Lid. on the betier hedging strategy between forward contract and money market
hedges. (6 marks)
(i) Explain the advantages of using interest rate swap techniques. (4 marks)
(ii)  Explain the risk involved in using interest rate swap techniques. {2 marks)

In relation to options markets, distinguish between the following terms:

(i Bull spread and bear spread. : (2 marks)
(i)  Box spread and butterfly spread. {2 marks)
(iii)  Straddle and strangles, (2 marks)

(Total: 20 marks)

QUESTION FIVE

(a)

(b}

Consider a stock price at Sh.60 which pays dividend of Sh.5 per share in one month. The risk free rate is 10%, A
forward contract expiring in a month was priced at Sh.59.37. One month later the spot price is Sh.62.

Required:
The forward price and the value of the contract at this stage. {6 marks)

A medium sized manufacturing company in South Africa is tendering for an order in Kuwait. The tender conditions
state that payment will be made in Kuwait dinars 18 months from now. The company is unsure as to what price to

tender.

The company’s marginal cost of production at the time of tendering is estimated to be SA rand | million and a 25%
mark up is normal for the company.
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Exchange rates

Dinars/ 1 SAR

Spot 5.467 - 5.503

No forward rate exists for 18 months period

South Africa Kuwait
Annual inflation rates 9% 3%
Annual interest rates available
to the manufacturing company:

Borrowing 14% 9%
Lending 9% 3.5%
Required:

(a}  Explain how the manufacturing company might protect itself against foreign exchange rate changes. (8 marks)

(b)  Recommend the tender price that should be used.

{6 marks)
{Total: 20 marks)

............... L R L
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KASNEB

S B SECTION &
. VALUATION AND ANALYSIS OF DERIVATIVES ~ CSIA PART HUSE

FRIDAY: 29 May 2015, : Time Altowed: 3 hours,
AnswerALL questions. Marks allocated o each question nre shown at the end of the question, Show ALL your workings.

QUESTION ONE :
{a}”  Explain the [ollowing types of margins as used in the futures trading mechanism:

(i} Initial margin. {1 mark}

(it} Maintenanee margin {1 marle}

(i) Variancemargin. [ mark)

A {iv) Margin call. (| mark)
\,Lt{ Discuse four salient features of currency fulures contravts, {8 marls)
{e) As a derivatives analyst at Savannah Investment Bank, veu have been provided with the following information

regarding trading of a stock index futures contract at FSE Securities Exchange:

i Value of FSE index = 4,00,

2, Value of portfolio = Sh.l 100,000,

3¢ Risk free inrerest rate = 8%,

4. Dividend yield on index = 6% per annum.

s Beta of the portfolio (3) = 1.5,

a, Assume that o furured contract on the ESE index with five months to maturity is used 1o hedge the value af
pertfolio aver the nex: three months.

7. Ome futures contract is for defivery of 81,50 times the index.

Required:

(i) The Futures price of the stock index. ! (3 marks)

(i) The hiedge ratio that shauld be shorted 1o hedge the partfolio. {2 marks)

(it} The gain or loss from the short fiztures position resulting fron: the index changing to 3.500 in three months
time, £3 marks)
(Tatal: 26 marks)

GUESTION TWO
{«a-]'/‘ Argue four cases against the cstablishiment of 7 derivatives market i your country, (8 marks)

by The information below relates to a put and a call wption on 4 share;

Call price = Sh.4.50,

Put price = 8h.6.80,

Exercise price = Sh, 70,

Days to maturity = 139, :
Current share price = Sh.67.32.

Risk free rate = 5%,

Required: 2

Using the put-call parity relationship, compute the price of each of the fol lowing:

(i} Swnthetic cali option. (2 marks)
(it} Synthetic put option, {2 marks)
(i) Symthetic bond. (2 marles)
{iv) Synthetic underlying share. sy | {2 marks}

{c) /'; A United States (U.S.) based fivm imports goods from Canada, The firm expects to receive the imported gn_m!s_iu P
i days. Since the payments will be in Canadian dollars (CAD), the U.S, [irm intends to hedge against decling in the

value of the CAD against the WS, dollar (USD) over the next 72 days. The U8, risk fee rate is 5.1%, while the

i Canadian risk free rale is 6.J%. No change iz expected in {hese vates over the next 60 days. The current spot rate is

0,820 USD per CAD.

Assume that one vear s 360 days,

Required:

The tm—a:bilru_g: farward price at which the United Stated finn shoul? take a shon position in the Canadian dollar

contmet, : y {4 marks)

; {Totak Z0 mark:)

Fiprnm,

QUESTION THREE

Aoy

(L)

fe)

(d)

Evaluate four beneflls that might acerue o a participant in a credit derivatives market,  {f marks)

The share of the Bank of Kenia Lid. Is currently trading at Sh.70 per share and has o 1-year call and put aptions
written on it with an exercise price of 51,70, The Bani pays no dividends. The annual standard deviation estimate-is
I1%. The value of the call is Sh.5.07 and the risk free vate is 6%,

Required:
The value of the put on Bank of ienia Lid.'s share,

{Hint: Use the concept of pulfcal] parity), {4 marks)
A 0% semi-annual treasury bond with exactly 6 years to maturity is curtently priced at Sh.|,250. The eurrent risk-
free rate i3 6%. The par value of the bond is S, 1,000.

Required: .

The ne arbitrage price of the 1.3 year futures, |4 markes)

Consider a long pesition of S July wleat contracts, each of which eovers 5,000 busheis. Assume that the contract price
is §h.2.00 and that each confract requires an initial margin deposit of Sh.150 and a maintenance margin of Sh.100.
The total initisl margin required for the S-contract teade is Sh,750. The maintenance margin forthe account is Sh.500,

Required: : )
Compute the margin balance far this position afier 2 2-cent decreass in price en day |, a l-cent increase in price en
day 2, and a |-cent decrease in price on day 3. . {4 marks)

(Total; 20 maris)

QUESTION FOUR

(@)

{b)

QUEST
(a)

(b)

Discuss the following terms in relation to risk management applicalion of option strategies:

(i) Interest rate put. : (2 marks)
{ii) Covered coll. (2 marks)
(i) Protective call, (2 marks)

James Kirangi is an options trader at MSE Securities Exchange. During the last 30 minutes of trading, Kirangi
observes that KBLD Limited's share price has increased from Sh.101.40 to Sh.102.50, and the market value of a
cerlain call option, whose underlying asset is KBLD Limited's share has risen from Sh.3.20 to Sh.4 60 in price.

Required: ,
(i) The delta of the call. (S ertarks)

(_ii]l The approximate change in the price of the option if KBLD Limited’s share price has risen by Sh3.50, Use
the delta obtained in {b) (1) above. {2 marks)

(iii) The number of shares to delta hedge a portfolio whese desler is short 100 contracts of 100 cslls each (that is

10,000 calis), (3 marks)
Fu]'[y days ﬁ‘o_m naw, KBC Bank plans o lend S$h.5 million for |80 days. The 91-day teeasury bill, which js the
retlcrencc; lending vate, is currently uoted & 5%, KRC Banl's-lending rate is 9 [=dny treasury bill rate + 300 boes
potnts. KIBC Bank buys # pot that matuces in 40 days with a notianal principal of Sh.8 millien, 180 days in the

Ilnd_erlyjn;;. and a sirike rate of 4.5%. Tle put presniuim is Sh.500. The 91-day trensury Bill rate is expacted to be 4% at
expiration, | ¢ '

Required;

The elfective annual rate of he loan, | (6 marks)
{Total: 20 marls)

10N FIVE '

Highlight four assumptions thar s Francial anaiyst should lalke into considerstion when deteemining the price of a

forward cantract, : 4 marks)

Jane Murathi holds PMG Lid. shares which are selling at Sh.43 per shore. She plans to sell the shaes 130 days from
now, though she is worried that the price of the shares may go down, She decides to take » short posilion in g | Sh-flav
forward contract en PMG Lid, shires. The company will pay Sh.o.7u per share dividend in 43 days, After |75 dnys’.
ihe company will pay another dividend of Sh0,70 per share. The risk free rate i3 3%, and it will not chenge in the
foreseenble future,

The number ofdays inwyenris nsswined to he 365,




(c}

()

Required:

' The value of the traders position in 60 days asswming that in 60 days, Lthe price of the share will be SH.37.00. (4 marks}

Omolo Ongdli is considzring a receiver and'a payer swaption on a Sh.2,000,000 one-year swap on, quarterly London
Interbank Offered Rate (LIBOR} with o fixed 7.8% (0.0105% quasterly). The annual swap market rate ar expiration of
the swaption is 8.8%. The LIBOR apnual rates and treir respective discount rates are given below:

Aunual rate (%) Discount rate
90-day LIBOR - 5.0 ' 0.9809
180-day LIBOR g5 L 0.9600
270-day LIBOR s 0.0 0.9374
360-day LIBOR 95 0.9132
Required; ' )
The difference between the payoffs at expiration to a payer swaption and 2 recaiver Swaption. {4 marks)

You are the reasurer of a company withad -year, Sh.20 mitlion forward rate note (FRN) outstanding at London Inter-
bank Offered Rate (LIBOR). You are concemed about rising interest rates in the shortterm and would like to
refinanee at a fixed rate for the next (wo years. A swap dealer aranges a 2-year plain vanilla interes: rate swap with
annual payments in which you pay 2 fixed rate of 8. 1% and receive LIBOR. The counterparty receives 7.9% and pays
LIBCR, . !

Assume that the counterparty has a Sh.20 million fxed-rate debs outstanding at 8%. One year LIBOR is currently
quated ar 7%, )

Required: . -
Compute each party's net borrowing cost and first year cash Mlows, -(8 marks)
(Total: 20 marks)y

V4!




FRIDAY: 5 December 2014,

KASNEB

| CSIA PART 1T SECTION 6

Time Allowed: 3 hours.

Answer ALL guestions. Marks allocated fo each quesiion are shown at the end of the question. Show ALL your workings.

QUESTION ONE

(8 marks)

< [a} Bvalvate four cammon characteristios of derivatives.
(b) NBC Bank borrowed Sh.100 million, {-year floating rate loan on 25 April 2013, Interest payment was o be mfdf
-quasterfy at London interbank offer raie (LIBOR] plus 300 basis poinis based on actual days on the period aver 360
days inavear. The payments were due on 25 July 2013, 25 October 2013, 25 January 2014 and 25 April 2014,
NEC Banl purchased w nine-month quarterly pay interest rate cap for 8,150,000, with a strike tate 0f 9.5%. The first
caplet expired on 25 July 2013, The LIBOR rates on 25 April 2013, 25 July 2013, 25 October 2013 and 25 January
2014 were 9.0%, 9.4%, 9.6% and 9.4% respectively.
The day counts are calculated as follows:
25 April 2013 10 25 July 2013 41 days
23 July 2013 10 25 October 2013 ; 92 days
23 October 2013 to 25 January 2014 © 92 days
25 January 2014 to 25 April 2014 o0 days
Required: y e e
(i) The loan interest due on 23 July 2013, 235 Oetober 2013, 25 Fanuary 2014, and 23 April 2014, (4 marks)
(i The eap pavolts on 25 July 2013, 25 October 2013, 25 January 2074 and 25 April 2014, (B marks)
‘ ’ (Total: 20 marks)
QUESTION TWO :
] Explain three factors that affect cuprency put option premiums. (6 marks)
by Highlight four assumptions underlying the Black-Scholes-Merton Medel (BSM) of option valuation. (4 marks)
{c) On Tuesday, 25 November 2014, between 10.00 a.m. and 10.01 am, the call optians on Supermatt Ltd.'s zgdinﬂry shares
rose from $h.1.30 10 Sh.1.70. The price of the undertying share also vose trom Sh.72.30 to $h.73.03 curing the same lime
inerval.
Required: ) : '
The delta of the eall option, (3 marks)
{d} Hydrosoft Ltd, share is currently wading at Sh.60 in the securities exchange. The share lug 2 one-year call option
written on it with an exercise price of S[.60,
Additional information:
1. The annual standard deviation estimats is 10%,
2. The continuous dividend yield is 1.4%.
3. The continuously compounded rislc-free rate is 5%.
4. The value of the call is Sha.09.
Reguired: ; i "
The value of the put on Hydrosoft Ltd.'s share using the put-call-parity with continuonsly compounded mtare?tratesi Y
(3 marks
(&) A put option with an exercise price of 81.200 is trading for 8h4.50. The current price of the undsrlying share is

. QUESTION THREE

(a)
{0}

Sh.200.

Reguired: :

Explain the effect on the option’s deira and g'amma if the share price incrcases o Sh.250. (4 marks)

{Tofal: 20 marks)
Listinguish hetween  "lang” and 5 “shart” in relation to forward contracts and markets, (4 marks)
Fvaluate three disndvantages of forward contracts, (6 marks)

0

Jahn Mukungi has just entered into a 270-day forward confract on a zero-coupon bond with & par value of 1
511,000 that is currenily quoted at Sh.700. The risk-froe annual inferest rats is givenas 7 2%,

Assume 8 year has 360 davs.

HReguired:

The price of the forward contract under the no-arbitrape principle, {3 marles)

A 200-day forward on an ordinary share is priced at Sh.60 and is expected 1o pay a dividend of Sh.0.80

(i)
in 20 days and $h.1.20 in 120 days. Ths annyal risk frea rate is 6%, and the yield curve is flar,
S, Assume a 365-day year,
! ;
g Required: : ¢ "
. The no-arbitrage price of the squity forward conteat, (4 emrks)
(i) The risk-free rates in Kenya end Uganda are 2.8% and 9.8% respectively. The currant spot exchange
tale is Kenya shillings (Ksh.) 0.0344 per Uganda shilling £Ush,). Assume one year has 363 days and
that, Kenya is the domestic couniry.
‘Required: o,
The forward exchange rate for a 90-day eurrancy forward contracr, ; (3 marks)
{Total: 20 marks)
QUESTION FOUR . . - _ '
{a) *  Explain how the following types of risks expose traders in financial futures contracrs and markets:
i Liquidity risk, {2 marks)
(i3) Market risk, (2 marks)
{iii) Basis risk. (2 marke)
- {iv) Operational risk, {2 marks)
(v) Frepayment risk. (2 marlcs}
[£53] A T0-year treasury bond with ¢ face value of $h.1,000 pays 12% semi-annual coupon. The bond has a conversion
factor of 1027, The risk free-rate is 11% and the annual yield on the bond is 12%. The bond has just made a coupon |
payment. :
Required:
‘The price of & [ 5-month futures contract on this bond, i (f marks)
(EJ The current valus of the Asdaq stack index is Sh.1,850, The centinuous divided yield is 1.25% and the continuously
o compounded risk-free rate is 4,7%. J
Assume a year has 363 days. i
Reqguired: :
The no-arbitrage price of a 91-day futures contract on the Asdaq equity index. (4 marks)
. {Tatal: 20 marks)
QUESTION FIVE
(a) Highlight three benefits of derivatives that have made them indispensable to the global financizl systems and
ecananies in the recent past. i {3 marks}
(i ; Differentiate between a “payer swaption” and a "receiver swaption”. {¢marls)
(c) KBA bank exereises a payer swaption at maturily, ‘The swaption's underiying is 2 1-vear, $h.20 milton quarter|y-pay
~ treasury hill-based swap with a fixed rate of 6%. The market rate on the current interest rate swap is 7.093%,
;':IZ \i“ﬂual rates and discount facters for the 90-day, 180-day, 270-day and 360-day treasury bill rates are as shown:
Il &
Treasury bill Rute (%) PVIF,
90-day 55 (1,.98644
180-day 6.0 0.97087
: 270-day 6.5 0.65352
360-day 7.0. 0.93458
Assume a year has 360 days,
Required;
Velue of the swaption at expiration. {6 marks)
[G)] A furizes contract is priced af Sh,145, Eurapean eptions on the futires confract have an exerclse price of §h,150 and

expice in 45 days. The contin uoushy compatidad risk-fres raze is 3,75% and the volatility i3 0,33,




Reqisived:

The price of a call option on the futures comract using the Black Model.

(7 marks)
{Total: 20 marks)

Hint: The Black Mods!"s formula is given as:

i 1]
o= 0T [Pry N~ X+ Ned)
o L RN
R
x) (2]
CoeT
d; = di~ U\,,:'T
Where: o Standard deviation of returns.

FRIDAY: 7 December 2012

SNEB

Fr = Futures price g

R = Continuously compounded risk-free rate.

X = Exercige price,

_Ca = Price of p call option on futurss, e e

C3iA 1",&%’1‘ WESECTION 6

VALUATION AND ANALYSIS OF DERIVATIVES
Time Allowed: 3 hours,

Answer ALL questions. Marks allocated o each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

{a}

Assume that on 12 November 2013, the stock of bank X was selling at Sh.44.20 per share. January 2013 cail options
were sianding at an exarcise prics of Sh.30. ¥

Additional informanon:

L The bank was expected to go ex-dividend with a dividend pay-out of 8h.5.60 per shave on 73 November 2012,
13 The risk free rate of interest is 14%.

% The maturity date of the options i3 26 Jenuary 2013,

Required:

{1 The stock price on 13 November 2012, (2 marks)
(i Tustify why the option’s prkﬂe wiild not fall below s intrinsic' value. {4 marks)

s

Advise an option holder in bank X on whether to exercise the call opiion prier to the ex-dividend date,

(1)
{2 maris)

The corrent stock price of Waemini Enterprises is Sh.60. The exercise price of an American call option written on the

()
stock is $h.53. The anhual interest fige rate is 14%. The option matures in 90 days. The variance of the stock is
estimarad 1 be 30% per annum.
Assume that the stocl wili pay 1o dividends and also will not provide any ather capital distribution.
Required:
The vatue of the cail option. . (,\n'v‘"?\& {5 marlks)
Nowe: use = d) value of (.46, ﬁ:‘”’b
o i
{e} The following is an extract from a receni edition of an intemational financial journal:
“Fortfolio insurance s an anempt to protect the values of a stack portfoiio in the event of a farge downward move in
the stock markst. IF you wse options o insure a portfolic, you can contlnue 1o-male money if the stocks in the
portfolie continue w increase in value, but nor Jose money if the siocks fall in value”,
. Required; !
In the comtext of the above sxiracr, summarise six sigps you would follow in the process of insuring a porrfolio wiih
aptions, 4 (Gmarks)
: -t n { Totai: 20 marks)
X A
QUESTION TWO : o e
{2y Discuss theee advaniaees and thres disadvantages of property derivatives, ,'\i*_'“‘il,;, e (12 marks}
(b} A 10-month forward conract an & frock whose eurrant price is S50 is ghven w you for consideration. Asiume it

the interest rate (risk free) continuously compounderd is 8% per annum for sl maturities. Dividends of Sh.0.75 per
share are expectad after 3 months, 6 months and § months respectivaly,

Required:

{ Present valus of the dividends. oo (3 marks)
(i} The forward price, (3 marks)
(i) Explain the condition that is necgssary to eliminate any arbilrage opportunities in the above scenario. ;
=" N - {2 marks)
QUESTION THREE e (Fotal: 20 marks)
@ Option spreads are the basic building blocks of many options irading strategles. Investots can choose from among

(i Vertica option spreads, 12 marks)
(i) . Horizonmal option spreads.  pus ¥ e
L ‘oplion spreads s T ey e PR (2 marksy " .
{iii) Diagonal opticn spreads. ’ - s,
i 4 i ! 5 3 . 7 12 marks)
ih Andrews is a currency speculator i the international financial markets, He | in Zurich, Swi
- . i ( markets, Hes i ich, Switzerlan: !
speeutates in the spot, forward and oprtion markets, ' TSRS e
Assume that the Swiss France (SF) is quoted af the following sxchange rates for the United Siates doltar (U5 1
Spot rare US § 0.5851/SF,
Six months forward rate US $ 0.5760/SF.
Jacob Andrews holds Us j i in si me t i
i 5 US 100,000 for speculation and he believes that 1n six monihs time the spot rate wili be US §
Required:
il Show how Jacob Andrews could specolate in the s indicati
i 1g Jacob / § spot and forward markets its
i p orward markets indicating the expec{tle:l n;;:)-:r's
i e 2 marks}
(.!z) J ustifying your ansvier, state which of the two markets Jacob Andrews should speculate in. {2 marks)
e 2 ' {Totai: 20 marks)
QUESTION FOUR '
ia) Distinguish between the following terms as used in financial marksle:
" A ; SR A
{i3 Canvertible loan stocks and warrants. ;,’Jg = c‘f‘ (4 marks)
(i) Eurobands and imerest rae swaps. s -l {A. marks}
15 A vompany based in Kenva owes another con i ba in 1 AT
comy ; ¥ pany based in Ugands a sam of U 1 Shilli: [T (ERG
which is payable in three months time from the pres:en:.‘1l ) LR PR
- The following additional information is provided:
3.__ _‘_I'he_ spot exchange rate iz LUish/E&sh 17,5509 - 27 5548,
2. ihe moncy market borrowing rate in Kenya and Uganda is % and 10% per annum respectively,
Required: :
Ea(r;g:-a:;m‘ the_ Kenyan company could utilise a money market heage o control the sum pavable w the Ugandan
4 f. ) >
] {12 marks)
= . {Total: 20 marks)
QUESTION FIVE o
(YA EI;:::S; six policy options that could be adopted to reduce systemic risk and impmvt.the efficiency of the derivatives
| i i i E {12 marks)
{1 An investor has obiinied the following quotes for options on a share worth Sh.61:

verious classes of spreads in designing their traging strategies,

Reqyuired: )

Ty = 2

With reference 1o the above statement, explain the following ciasses of option spreads:

i ort) option: Sh.s,
Put option: Sh2, = i

The three months risk fiee rate is 6% sempounded seni-annuaily. Both options have a share price 0f §4.60 and an

‘expiraiion date of three menths,  *
PETARIN, o -
- Assuma thar all options are European type options.

Required:
Shaow how s
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VALUATION AND ANALYSIS OF DERIVATIVES

FRIDAY: 30 May 2014, Time AHowed: 3 hours,

Answer ALL guestions, Marks alloeated to each question are shown at the end of the guestion, Show ALL your workings.

QUESTION ONE

(2) Explain the following terms as used in the analysis of derivetives:
1 Forward commitment, (2 marks)
(i) Contingent claim. (2 marks)

{1} Forward rate apreement (FRA), (2 marks)

by Esxamine three ways of terminating a futurss contract at or prior to its expiration. {6 marks)

(e) ) A [2-year futures cantract has a fixed income underlying treasury bond with the following cl_'iaramea‘istics:
1. - Coupon rate of 7% paid semi-annaally.

2. 10 vears to maturity,

3. Per value of Sh.1 000,

4, Current price of Sh. 1,040,

- -~~~ — The-annusl risk-free-rate i5 5% - - - -2 - —- - e

Required: ;

The no arbitrage price althie treasury bond fiture coniract. (4 marfes)

{ii) A 120-day future on a stock is currently priced al Sh.3% and is expected to pay & dividend of 5h.0.40 in 15 days
and 5h.0.400in 103 days.

Additional information:
I.  The annual risk free rate is 3%.
2. The vield curve is flat,

Required: _ )
The no-arbitrage price of the stack future price, {4 marks)
[Total: 20 marksy

QUESTION TWO

() Explain the following terms as used in options markets and cantracts:
] luterest rate c::.p. {2 marks)
iy - Interest rete Moor. {2 marks)
(iii) Interest rate collar, (2 marks)
(b) ‘Evaluate three limitations of the Black-Scholes-Merton (B8M) mode! of eption vahuation. (6 marks)

(e}~ Youhave been provided with » European csll option having the following features:

Two years to expiration and g steiles price (call price) of Sh.100.00.

1ok
2 The under|ying asszt of an option is a Sh.100.00 par value, 7% annual coupon bond with three years & maturity.
The following figure represerts the first two years of the binomial tree for valuing the option’s underlying bond,

Two-period binomial tree for the option’s price:

Inlerest rate =
Bond price =

Interest rate = 5.9%% 7| Option value=:7 i
r 5.9 !
Bond price =7 -

i Option value =7 : Interest rate = 6.34%
Bond price =7

Option value = 2

Intzrest rate = 3.00%
Bond price=17
Option value =17

[nterest rate = 4.44%
Bond price =17
Option value = 7

Interest rate =4.70%
Bond price=1
{Option value =7

Todey : lyear 2 years
Regquired:
The missing data in the above two-period binomial tree. (B marks)

- (Tofal; 20 marks) -

QUES’I‘ION THREE

{a) Highlight five similarities between swaps and forwards. (5 marks)

by Discuss three primary uses of swaptions. {6 marks)
i ¥ i

() CBAK Bark, o multinational bank, entered into a i-year currency swap with quarterly payments 200 days ago by

agreeing to swap 1,000,000 US doflars (3} for 860,000 Fures (€). CBARK Bank egreed to pay an annual fixed rate of
Ha-onthe 808,000 -wndreceive g floatimg raetred 1o L HEOR vt $ 000,000 Covrent TIHOR ard Earbor rates

and present valugs factors are shown below:

Rate (%) Present value facior
Fl-day LIBOR 4.0 7 0.9923
S0-day LIBOR 44 0.28%]
| 60)-day LIBOR 4.8 0.9791
180-day LIBOR. 5.2 0.9747
T0-day Euribor 5.2 0.9900 ’
80-day Euribor. ; 5.6 0.9900 . ¢ : . .
160-day Fueibar &1 0.9736
180-day Euribor ; 6.3 ; 0.9695
Additional information: '
B " The ewrrent spot exchange raiz is €0.75 per §.
2. The 90 day LIBOR ar the last payment datc was 4.2%.
NB: LIBOR is the London interbank offer rate while Euribor is the Euro interbank offer rate,
Required: |
The value of the swap to the CBAT bank today, (9 marks)
. (Total: 20 marks)
QUESTION FOUR :
(a) Usirg well labetled diagrams, iHustrate how the following risk measures are used in tHe Sensitivity analysis of eal| and
put options: :
) Delta. (3 marks)
(i} Vega A3 marks)
(i) Theta. {3 marks)
(o) Evaluste the following options portfolio risk managemeni strategies: ) e
4] Bull spread strategy. (&imarks]
: g
{ii) Bear spread sirategy. {2 marks)
{2 marks)

(i) Bax spread strategy.

@© 1 60 days, BTA bank p.lzms to fend Sh.i0 million for 90 days,

Additional information: ..
1. The lending rate {5 LIDOR + 204 Basis 1
i The ¢ IO 1 4%




3 The bank buys a pul that matures in 60 days with a notional principal of $h.10 mjlimn, 90 days in underlying,
i and a strike rate of 5%
4, The put premium is Sh.?.,DDﬂ_

Reqnured

The effective annual rate of the loan, if at axprrmon the.LIBOR s 4.5%. S (5 maks)
(Total: 20 marks)

QUESTION FIVE

{a) Evaluate five reasons why invesiors could choose [ trade options on firlures (ﬁnurcs cptions) rather than eptions on
the underlying assets. {10 marks)
(b} Danlope Holdings, a multinational corporztion based in the United Stafes of America (_I_ESJ:\.} expects fo Teceive 150

million euros {ELIR] six manths from now. The company enters into a cash settlement currency forward contract to
exchange the EUR [5\) million for US dollars at USD 1.20 per euro. The market :sxclmnge rate is LSD 1.22 per eurg

sefttemnent

Reqguired; y

The amount ufthe payment to| ba reccwcd or pard by Dar! lope Holdings at settlement. (4 marks)
(<) The risk-free rate in the United States of Amerien (USA) and Mexico are 6% and 8% respectively. The current spot

exchange rate is USD 0.0845 per Mexican pﬁo (WX
Assume one year has 365 days,

Reguired:

) The forward exchange rate of & 180-day forward conlram (3 marks)

(i) The vahie of the Torwarc! contract if, after 15 days, the spot rate is USD 0.0980 per '\Aex[can peso [MXN),
(3 marks)

(Totnlk: 20 marks)




FRIDAY: 6 December 20i3.

KASNEB

VALUATION AND ANA L‘{‘\l‘) ﬂ F' DER{VAF[V]‘S
Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the guestion, Show ALL yﬁur warkings,

QUESTION ONE

(@)

Eaxplain the following terms #s used in futures markets,

(i) Expectations hypothesis. (2 marke)

(i) MNommal backwardation. (2 marks)
(2 marks)

(i) Noermal contango.

NDK Banl holds a Sh.5 million loan &t a fixed rate of 6% for three years, with quarterly pa_rﬁr'reuls. Dué to é]mi]gir_g

(b}
interest expectations, the bank has decided to fund the loan at a floating rate. Although it cannot change the terms of
the loan to the borrower, it can effectively convert the loan to a floating rate Joan by using a swap. The fixed rate o1
three-year swaps with quarterly payments at LIBOR is 7%,
Assume 90 days in a quarter and 360 days in a year.
Required:
(i) Explain how the bank could cenvert the fixed rate loan to a floating rate loan using a swap.. (4 marks;
{ii) Explain why the floating rate on the laan will be Jess than the LIBOR. (4 marl)
{c} Dicseribe three challenges encountered by dealers when delta hedging their options in the options mar}:cc'ﬂ' (6 marks)
(Total: 20 marks)
QUESTION TWO
(a) An underlying asset has a current price of Sh. 30D, This price could inerease by 14% or reduce by 1 1% in two periads.
The risk free rate is 3% per period.
Required:
{i} The value of a European cail option expiring in two periods with an exercise price of Sh.300 using a two-period
binomial model. (l 2 marks)
(ii) Number of units of the underlying asset that would be requtrcd at each pomt in‘the blnmmal free to construct 2
risk free hedge using 10,000 calls. ' (3 marks)
(b} Summarise five inputs of the Black Scholss-Merton madel (5 marks}
- (Total: 20; marks}
QUESTION THREE S
(&) Distinguish between a “cal! provision” and a “callable bond"', (4 marks)
(b} The following information represeiits data relating o a certain stoclk:
Sh.
' Stock price ' ; WA R TN
Call price (sm manith matumty, % = Shi10,300) i A
Put price (six month maturity, x = 8i.10,500) 500
Risk free interest rate 10%% per year
Required: .
Determing whether Ehc parlry aandltlou hoids in [ha above scenario. - " {3 marks)
(c} Consider two companies, Ace Ltd, and Base Ltd Ace Ltd, must pay Kenya shillings (Ksh.) IGU million in March

2014 for impoerts from Britain, while Base Ltd. will receive Ksh.300 million in March 2014 from exports to Brituin.

The following exchange rates are provided:

KshiE
Spot rate 126
March 2014 forward cxchange rale 131

Size of futures contract Ksh.(,250,000

Required:
(i) Ace Ltd."s best hedging strategy and the resufts,
] Base Ltd."s best hedging strategy and the results,

% ; 3 marks)
"2 mazks)

CSIA PART 111 SECTION 6

(iii} If the exchange rate turns out to be Ksh. 1334 in March 2014, calculate the results in (c) (i} and (¢} {ii) ahove”
if the companies will nol have hedged, 2 marlcs)

Suwmmarise three circumstances under which 2 financial institution ceuld be said to be explicitly or implicitly offering

(d)
2 product invelving an interest rate option. -6 marks)
(Total: 20 marks)
DUESTION FOUR
{a) : Digtinguish between the following terms in relation to derivative markets:
(1) “Total return swap”™ and “convenience yield”. 2 marks)
(i) “Strip hedge” and “stack hedge’. 2 marks)
(b} Summarise two factors that influence the value of the issuer's right to call when determining :hc ra{uv o. a callable
convertible bond. ) ‘2 merks)
{e) © The South African Rand (R) currenily trades at Sh.10.76. The risk free rates in Kenya and South Afica ave 4.5% and
2% respectively. The 3-month forward rate on the South African Rand is quoted at Sh.10.85.
Required:
Risk free profit that could hé earned from engaging in'a forward contract. -8 merks)
(d) Mambo Pension Fund has a large portfolio of corporate and government bonds. The market value of the bond

portfolm iz Bh.50 million, The duration of the portfolio is 9.52. An analyst has advised that the chance of en upwald
shift in interest rates in the near term is greater than what the market currently perceives. In view of this, the pension
fund has decided to reduce the duration of its bond portfolio to 7.5 by using u futures contract priced al 83.100,000
that has a duration of 8.47.

Assume that the conversion factor for the futures contract is 1.1,

Required:

(i) Explain. whether the pension fund needs to buy or sell furures contracts, 12 marks)

{ii} Determine the number of futures contracts that would be needed to change the Juratwn of the bond portfolio,
(4 marks)

(Total: 20 marks)

QUESTION FIVE,

(a)

b

The derivatives markets are not well established in developing couniries.

Discuss five factors that could have contributed to the above situation. {0 marks)”

Explain two circumstances under which a short-hedge and 2 long-hedge might be agpropriate to hedgers. 4 marks)

A bond manager expects that interest rates will rise and decides to protect the value of his portfolio by entering into a
one year pay fixed, receive floating LIBOR interest rate swap described below:

LIBOR interest rate swap
1 year fixed rate (annualised) 1.5%
90 days LIBOR rate [L(90)] (annualised) 1.1%
Wational principal She 1,000,000
Days count convention 201360 -+
Sixty days have passed since initiution of the swap and interest rates have changed. The manager would like to kiow’

the vatue of the swap.

The LIBOR term structure is provided below,

LIBOR termn structure (60 days afler swap inifialion)
Annualised rates

Le0(30) = 1.23%

L60(120) = 1.50%

LE0(Z1D) = 1.75%
L60(300) = 2.00%

u

Requlred
The market value of the interest rate swap entered into by the manager at aixty days after the initiation of the swap md

using a Sh.1,000,000 notional principal.
{5 mar<s)

Nate: Round your figares to 4 decieal oliees
ST B e g
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A 5h.250 million bond portfolic has a duration of 3,50, The portfolio manager wants to reduce the duralion 1 4.50 by

~ using a swap, Consider the possibility of using a one year swap with monthly payments or a 2 year swap with

semi-apnual payments.

(Total: 20 marlis)

MONDAY: 10 June 2013, ' Time Allowed: 3 honrs. Requarecs 3 : o :
; : R - The durations of the 2 swaps under the assumption of fixed payment and floating receipts (Assume that the
Answer ALL questions, Marks allocated to each question are shown at the end of the question. Show ALL your workings. duration of a fixed-rate bond is 75% of its milirity). g : = (5 marks)
: ; 5 - (i) Choose the swap with the longer absolute duration and determine the notional principal of the swap
QUESTION ONE necessary to change the duration to 4.50. Explain your results, 3 - (Smarks) ..
{a) Explain the following option market lerminologies: i ) . (Total: 20 marks)
- ? " licrpgarat i
F "o PR et R : W BT ety 0 y
(i Open interest. di (3 markz) QUESTION _FQZIR k ) 3 \'AA, - BT e
(i) Rha. . j (2 marks) fa) Cutline three arguments ageinsthedging. ettt - {3 marks)
(i) Gamma_- ¥ 3 marks) . ; == w .. '
i ' L . i b With the aid of a eraph, plot a straddle elearly indienting value and profit at expiraticn. (2 marks)
i ETap, | L, Lk o M-
{b) Consider a call option on 4 non-dividend paying stock where the stock price is Sh.49, the strike price is Sh.50, the risk ; ; . - Rt : e
" freerate is 5%, the time 1o matarity is 20 weels (= (.3846 years) and the volatility is 20%. {c) . Total Asset Strategies Ltd. will receive Sh.é miltion at a later date but wants to~froceed and tzke a position of
i : = Sh2 million in stocks and Sh.3 million in bonds. The desired stock beta is 1.0 and the desired bond duration is 6.2. A
Required: g : stock index futures contract is priced at Sh.195,000 and has & beta of (.97, A bond futures contract is priced, at
) The option’s vega. _ g f (2 marks) Sh.110,000 and has an implied modified duration of 6.0. When the futures contract expires, the stock index furure
(i} Explain the implications of the aption's vega calculated in (b)(1] sbove. : _ (2 marks) price is Sh.185,737.50 and (he bond future price is §h.1 12,090,
E y ; Lttt T TR : Required: R -EE 5 C
{c} Sumumarise four uses of interest rate swaps.<— oy i Ao . {4 marks) The profit or loss an the fittures position. ; {5 marks)
. d ) ; g Kl
A six year government bond with a Sh.1 par value, pays a 6% semi-annual coupon and teades at par. A fiture s fdy - threlatton to Dpﬁouhsu'ategies, discuss three types of money spreyds. l‘p;*{-_“{_,‘_, 5 (6 marks)
e B & P
el

(d)

contract expiring in |5 months calls for delivery of & bond with a conversion factor of 10567, The risk free rate is
Y. 4 ; :
Required:

The appropriate fulure price. 5 . ; {4 markz) ®
: ! {Total: 20 marks) fie

QUESTION TWO

{a]

(b}
(<)
(d)

OUESTION THRELD
)

XWZ Lid. plans to borvow 5h.10 million in 30 days ut 90 days LIBOR plus 100 basis points. The company purchases
a forward rate agreement (FRA) at a rate of 6%. This contract expires in one month (30 days) and the underlying

Icumclollmf matures four months (120 days) from now. Thirty days later, LIBOR is 7.5%.

: : G 72
Required: PR
The effective borrowing rate of XYZ Ltd. 2 (4 marks)
; . o ; - . A :
Evaluale four derivative sirategies used (o enhance return and risk 1n‘a§agcn1ent in a portfolio. (8 marks)
Summarise three exchange (radled interest rate options. ; P .7 (3 mavks) L

« Jalomy Motors Ltd. a Kenyan cotporation, imports vehicles from Europe and Japan. These business fransactions

gencrate exchange rate risk between the Kenya Shilling (Ksh.) and both the Eura (EUR} and Japahese Yen (IPY). In

order to hedge the exchange rate risk, the management of Jalomy Motors Lid, enderses the use of currency forwards

and options.

. Jalomy Motors Led, is in long forward contract of 5 milliop Euros at an exchange rate of EUR/Ksh:1 19 expiring in six

months. The company also has lotig |00 Japanese Yen (JPY) put aptions with expiration i

L he company al 5, sixamonths with o strike
price of 71.68 IPY/Ksh. and & tontract size of [25 million Japandse Yen (JPY). o~ © i

"The current spot exchange raies are EUR/Ksh.121 and 73 JPY/Ksh. - All of Jalomy Motors™ Ltd, currency der[vﬂli.vm
. are traded aver the counter with Apple bank.

The key interest rales art provided below: -
Six months risk free interest rates (annualised)

Ksh. 9.0%
EUR 5%
IPY 1.0%
. Required: = § 4 . ’
(i;q The amount at risk from a credit loss on the long Furn Forward contract, (:2 r:;rrig))
(i} Determing which party bears the credit risk. s ) i ’

{10 marks) '

Analyse five isks facing an interest rate and eurrancy swap dealer

QUESTION FIVE "L~ '
" Kenneth Nioroge is & portfolio manager for o commodity investment fund. He observes higher economic growth in -

{b)..

ke

the global market and the resulting higher demand for commodities. He further investigates trading opportunities in

(e oilmarket. The spét price is $h.90.13 per barrel and the three month forward contract price s $h.89.27 per harrel.

CME Njoroge decides to ‘implemiznt a reverse cash and carry arbitrage 1o profit from the. differcnce between Ue spot

‘and-forward price, He can borrow or lend cash at 5% and the: lease rate for ol is 6%. These are continuously
compounded interest rates. o 3

- Requireds. -0 e o i R 8
i) _ Describe thie fwa components of he synthetic commadity position in this arbitrage. 0 (4 marks)

(i) Compute Kennéth ij];ng?s profit on a reverse cash and cairy arbitrage in‘the oil market: (6 marks)

: . < gy :
Summarise four functions of desivative markels, gegoratty CE g = {4 murks)
' (6 marks)

Discuss three methods of currency hedging, i
k - (Totak 20 marks)
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VALUATION aMND ANALYSIE OF DERIVATIVES

FRIGAY: 7 Decontber 2032 Time Allowed: 3 hours.

Angwer ALL questions, Harks :L_ilocuiéﬂ taach question dre dkown ai the end of the question. Shew ALL your warldigs.

QUESTION ONE g y _
{ay Asstme thit on 12 Movember 2012, the stock of bank X was seliing at Sh44.30 per shase. Janary 2013 call options
werm sTnding ar an exercise price of $h.30. : % i

Additional informarion: ] : S ) _ o
i Thie bank was axpected o go ex-dividend with & dividend pav-our oF 313.5,60 per share on 13 November 2012,
2 The risk free ats of foterest s 1490 !

3 The menyity date of the nptions is 26 Janiey 2013,

Regived: )
(i} The stock prics on 13 Movember 2012 . I (2 marks)
(i) Tostify why the options pricz would not fll befow its fntringic vale B : (4 matks)

(i) Advise an option holder in benk X on whetiter tw sxereise the call option prior to the ex-dividend daie.
Uit (3 mak)

b The currenstoek peice of Wasmini Snisrprises is 160, The exercise price of an American call cption written on the
" swok s SHS3, The anaual interest fige rafe is 4%, The option matures in 30 days. The varienca of the siock is
cssimated 0 be 30% per annuwm., : hoETae 2

Aznme that fhe stool will pay no dividends and also will ot provide any sther capital dighibﬁii:;n. '

Required:
The value of the cali option,

Note: wss a dy value of 0,46,

{5 merls)

[ya.ﬂ\é»
L\\;ﬁ" b
(€} The following is-au extract from a ecens edition of an intermational fivameisl journal

““Portfolio msurance is o atampt fo protec the values of 2 sock sortfolin in the event of a lorgh dwnward move in
the swock markst. 1f you use aptions © isite & ponfolic, You can contins ieunake wongy it the stocks in the
potfalic cartinue b increass invnbue, bue not lose micnay if the sweks fall i value™, - ’

b

. Required:
in the conxr of the shuve exitacy, summorise ix He0s you would fllow in the pracess of fasuring = pordolio with

U!’.‘l‘lllm . |l marks}
3 o : o {Total: 20 marks)
A w G
QUESTIONTWG : o _ .
wla) . Discuss thige advantases and three dissdvantages of propeny derivatives. " ‘%?‘;na"’ . (1 matk)

) A W-month fopveard gantct on 4 sicck whess errenr price s Sh.50 s given 1 yoo for consideration - Assuras that
the interest rate irisk &ee) coprinuously compotndzd {3 8% per annum for all-manrities. Dividends of Sh.0.73 per
shars are expeoted sfter 3 moaths, 6 months and § months mEspeatively, ) wie T,

Reguised: P SR T T . " ’
{it Presentvalue ofthe dividends. - ol marke)
(i) Theforvard price, EOEm Dits s (3 marks)
() Euplaln she condition that is B2Ce58ATY o gliminate any arbitsage opportunifies in the shoye sesnerio;
- : i WL : T {2 merks)
e (Total: 20 marks)

QUESTION THREE _
faf " Option spreads s the basic building biocks of many optfons trading siraregies. Investors can cliocse fom among,
various elasees of sprends in desining their tading siralogios - 3
Required: '

With reference o the above stmens, explain the foltowing n!ums'ofopﬁin: spreads: '

T - Vestical apiion spreads. : ' {2 marks}
radls :
T . Mpdanrelombon aaesds g0 5 i el

o’

(i) Dingonal option spresds. ’ “ tmarks}
- 1

(b5 Jaoub Androwe i A ciirenty speeigior in e intemational finaielal maries. He is based in Zurch, Switssrland, e
speetazes m the spot, forward and opticn markess.

. fissume fiat s Swiss Frane (8F) {s quotad at the fallewing axehan ge tates fur the United Scates dolar (U3 5
Jpocrere US § 05851/SE,
Six movths forward wate U5 $ 0.5760/38.

. Jdaoeb Andrews holils us 100,006 %or speculation and he Deliaves that o six months Sene Tie sol rate will be US §

(LGUGIEE.
Reqaired:
© B Bhow how daeoh Andrews coutd spetulats T the spot and forward markets Indicating tha expected profits
- undey each merker, : {12 maie)
(i) Justifying your answer, state which ofthe two maskets Jacob Andsews should speculate th. 12 marks}
T : j {Tutal: 20 marks)
QUESTIGN FOUR
(a) Distinguish between he following terms as used fn ﬁnﬂnciﬁiprkﬁ": )
) Converible Toan stocks 21d warsants. W ¥ {4 marks)
(i Hurobonds and rerest sute swaps, }'{’3@? {4 Ertar.'!&s)

{b) & company besed In Kenya owes another company bassd in Uganda o sum of Uganda Shillings {Ushy 95 million

which is pavable in three months time from the present.

e fallowing addiional information s provided:
e Toe soc eqahengs tate T Ush/Keh 27,5509 . 27,5548, :
2 The monsy matker borrowing rate in Rentya and Uganda {s 8% sud 10% per annom respectively. .

Reguived:
e Show how the Kenyan company conld utilise n money marke: Eedze to control the sum payahle o the Uganden
... tompamy. ¢ {12 marfs)
Rl * {Torak 20 marks)
QUESTION TIVE ! i -
ta}’ | Discuss six policy options that ould be adoptied fo reduice systemic sisk and impove the sfiiciency of the derivatives
T ey _ ? A _ {12 marks)
(bF ¢ - f invesnit Bas olidinkd thet follewing quotes for options on & share worth Shl:
T il dion: SHE. bt ' 'f : L
Fut option: Sh.2. o
The three months risl: free rate is 6% compoanded semi-annally. Both opiioas have 4 share price sf Shé0 wd an
i.eapiration dats of three months. : TR . T
& Assume that all upLinri{s are Buropesn tyne options.
REUBRIE vy phonmviipramnmettin il g s e o Tan, | nemesas s o
- Bbow how the invesior contd hedge against the share pirics ming options. ’ {8 marks) -
¥a ; ) . {Totak: 20 marks)

&
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MONDAY: 4 dune 2012, " “Time Allowed: 3 hours.

Answer ALL questions. WMarks allocated to cach guestion are shown at the end of the question. . Show ALL your
workings. i : o

QDESTIO"J OM-
(a) One of your colleagues who ‘ladcs in opidons on bond [ulares argues that theve is & dilference betweer using Europzan

style and American style eurrency optians:

Reguired:
Giving two reasons, support your collcague’s.argument. {4 marks)
(k) The n=year spot rate of interest s given by
Yo =003 +_n_ forn=123and 4
1600
Required;

Caleulate the implied one-vear and two year forward rates applicable at time t =2, (4 marks)

{¢] A nondividend-paying stock, S, has a eurrent price of Sh.200. After 6 months, the price of the stock could increase to
$h.230 or deercase to Sh.i70. Alier a further 6 months, the price could inerease from Sh.230 to 8h.250 or decrzase
from SH.230 1o Sh200. From Sb.176, the price could inerease to 5h.200 or decrease to Sh.150. The semi-annually
l:ompm.ndcd risk-[ree rate of interest is 6% per annum and the real world probabiliy thar thic shire price increases at
any time is .75,

Reguired: : —
Using the binomial tree appreach. caleulate the state-price ‘Jelators alter one year, : (6 marks)
() Some finaicial institstions which-de sot have an “AAA" credit rating could set up a special _$ub5idiary with an

“AAA" rating Tor the purpose of kading derivatives.
Diseuss three characteristics ol sueh subsidiaries which could enable them (o achieve an “AAA™ credit rating.

(6 marks)
(Total: 20 marks)

QUESTION TWO

(a) Diseuss two methods that an investment bank could use Lo mitigate the visk of defauit in a derivatives contract,
(6 markst
(b) A company based i Kenya, K L, owes a company based in Uganda, U Ltd., Uganda shillings (Ush)112,546 341, 30

which is 10 be paid in three month's time, The spot exchange rate today is curvertly Ush/Ksh2

fnterest rates in the maney markels are currently 10% and 12% per annum in Keava and Uganda respectively.

Required:
i Deseribe how K Ltd. could use a maney market hedge to cover ils curreney risk esposure. {10 marks)
) Apart [rom hedying, briefly explain two different ways that K Tid. could use Lo minimise the currency risk
GNpoSUIT. (4 marks)
QUE STION THREE e S __(Total: 20 marks)
L 39
(a) Briefly explain the following terms a3 &ppilcd’m :a.uap Hrarisactions:
1y Callable coupon swap. EE :1:;'::;
(i} Swaptions. ) 2
(o) Dlstmﬂulsh bc'wcen hcd'rmg and “specalation”, : (6 .@_a_rk_s__}_
(¢) I The twmble below shows the current prﬂm of zero coupon mr'd:. ﬂl‘ld u\clr \uelds {w1:h ~.im:plc.-re5ulrn annlual

> com‘naur‘umg it shlilmgs"

i Maturity period r?;eid_on;m coupon bands Implied forward mtes. | Zaro prices
[years) = %} : (%) (N TR
I =y 240 IF - ] 2.‘4(_]0 0.97656
2 ) T 7 0.94827
| 3 3120 4.003 0.90983
i 4 350 4,403 0.871d4
- I it 1

The implied fovward rate is for one year periods which end at the stated maturitics.

Additional information;
I Three years ago, a company cntered im0 an interest rale swap veceiving 4% per annuim fixed interest with.,
J anmual. compounding and paying at the 182-day treasury bill rate on a noum‘ml of shillings 108 million. The
) swap has a remaining life ol four years.
2. Albinterest rates are sk frec. -
2 The one year forward rate is equal 1o the !82 day treasury biil rale.
lgnore credit visk,

Reguired:
{iy Determine the values of the two bonds invelved (the foating und the lixed rate bong), assuming that both
have just paid their coupons. {4 marks)

(i) Detwermine the value of the interest rate swap resulting [rom your analysis in {2}

(i) above, Round vour
figwres in shillings 1o 2 decimal places,

{2 marks)

(il Show thotthe value ol the swap Is unchanged il you decompose it into a porticlio of forward contracts.
{4 marky)
(Total: 20 marks)

QUESTION FOUR
{a) Consider an investor who buys a Curopean call aption to purchase 10,000 shares of X¥Z Limited with a sirike price
of Sh.40, The shares currently trade at $h.38 while the call option expires in Jour months® lime.

Reguired:
Assuming that the premium is Sh.0.32 per uption 0 purchase & share, dmnmnc the profit on exercising the option if
in four mnu[h-s lime, the shaves sell as 5h.55 each, {4 marks)

&) Duru Lid. has total assets worth Sh.100 million, Equity capital constilutes of 2.3 inillion ordinary shares with a
market value of Sh.24 each. The campany has just made &n issue of debentures of Sh. 109 nominal value for a total of
5h.23 million with a warrant of 5h,] {or cach debenture, The warrant will entitle 2 debenture holder to apply'ior one
ordinary share at an exercise price of $h.25 each at the end of 2 years,

Assume thar the shares variability (standard deviation) is | 0% and interest rates average 12% i the market.

ch uircd:

The value of the warrant, (10 marks)
(c) Csimg c,\amp.\.s. deseribe he following investments as appiied in commodity markelst —

[T Divect comimodily invesiment, (3 marks)

(i) Indireet commaodity investment. {3 marks)

{Total: 20 marks)

QUESTION FIVE
(a) {i Briefly expiain the werm “credit defmiit swap™ (2 niarks}
(i) Describe 1he spplication of crédit default swapsin Gnancial markets. 14 marks}
(hi) When entcring into  cred it defauly swap, both the buyer and seller of cradit protection take on counterparty
risk
Citing relevont exampies, claborate on the above statement, {4 marles)
(b} Discuss five incentives that the governmant of your EI}tl“[l')' ‘could provide to prurnl)te the growth of a dp '\'a.m“:
market. $e




FRIDAY: 2 December 2011.

KASNEB

_ CSIA PART IHSECTIONg  CI6d
VALUATION AND ANALYSIS OF DERIVATIVES

Time Allowed: 3 hours,

Answer ALL questions, Marks allocated to each question arc shown at the end of the question. Show ALL your

workings,
QUESTION ONE _
(1) Describe ow the following factors could affect the value of stock options:
(i) Volatility of future stock prices. (3 marks)
(i) The risk free interest rate, (3 marks)
(iii)  Time to expiration. (3 marks)
b} The following were the clusing prices of Standard & Poor’s farures waded at an internativnal mersantile exchange:
Date Closing prices B
31 December 2010 979.10 AR
January 2011 2 984.70
Tanmary 2011 5 986.90
Tamuary 2011 [ L
January 2011 7 974 .
January 2011 3 961.2
January 2011 9 929
Jamuary 2011 12 0455
January 2011 13 959.5
January 2011 14 663.3
Jamvary 2011 15 955.10
January 2011 16 684
Tamuary 2011 20 985.20
Jamuary 2011 21 975.40
Required: . ) :
Assuming that there are 250 wading days in a year, determine the five day velatility of the futures prices, (11 marks)
x {Total: 20 marks)
QJUESTION TWO _ )
{a) Citing three reasons, argue the case for bedging s a risk management tool. (6 marks)
(b) A farmer 13 expecting to harvest 20,000 bags of maize 1n December 2011, Assume that the price of maize per bag in
November 2611 was Sh2,300. The farmer is worried that the price of maize could fall in December 2011 to Sh2,000
perbag. He intends to hedge against the risk of falling prices using a futures contract,
Required: - :
Evaluate how the farmer could hedge against the above nsk assuming that December 2011 fumres for maize are
quoted at $h.2,100 per bag, [6 marks)
{c) Giving two examnples in each case, distinguish betwesn “funded” and “unfunded” eredit derivatives. (8 marks)
2 ] . (Total: 20 marks)
QUESTION THREE
(a) Bxplain the following terms as they refate to convertible bonds:
(i) Conversion price. (2 marks)
fif) Conversion ratio. {2 marks)
(1t} Conversinn-premig.:m. (2 maries)
iby Differentiate between “vanilla convertible bonds™ and “contingsnt canvertible bonds”. (4 marks)
(c) Gl Litd. wishes to enter into a swap cch:mct which pays c.ashﬂnws: based ;n -a: floating rate and receives cashflows

based on & fixed vate. GI Ltd. requested a quote from DSP Bank Lid. and received the foilowing quotation:

Maturity 1 year

Floating index six manths inter bank rate f
Fixed coupon ool

Payment frequency semi-annual

Day count 30/360

Additional information:

E The principai amaunt was Sh. 100,000,

J The inier bank mte vield curve was estimated as foliows:

Inter bank

rate (%) T P B 13

i
1
G manths

r/ 77

} » Timeto maturity (months)
12 months :

Required:
The appropriate one vear fixed rare. in parcentage, that DSP Bank Ltd. should quote. (10 tnarks}

{Total: 20 marks)

QUESTION FOUR

()

An investor has just purchased a six-manths call option on a share at an exercise price of Sh.100 {premium Sh.5), The
investor has aiso purchased a put option on the same share at an exercise price of Sh.20 (premium 8h.3),

Required:

Assuming that the current market price per share is Sh.90, determine the investor's pasition six months from now if
the share price turns out to be:

fi) 5h.100, {4 marks})
{ii) Sh.an. (4 marks)
(b The follewing quotations wers exracted from an internationat financial journal on 21 Cctober 2011
Spot rate (ShJUS §) 91.6172
One year inter bank rate:  United States of America 0.03700
Kenya 0.09750
Required:
Determine the forward rate that & bank should quate for a cifent intending to enter infa « fittures contract, {3 marks)
[c} A speculator purchased 10 futmres contracts on a share at Sh.65 per share, The contracts mature in 9 months time.
EBach contract was for 1,000 shares, The Sl-day weazuey bill rate is 0%, |
Required: : :
Aesuming that the speculater posted a 100% margin in the form of riskless securifies, calcubate:
(1} The value of the margin at aaturity, {3 marks)
(1) The value of the futures contrac: on marusity. (23 marks)
(:iii]' The speculator’s actuai return, (2 marks)
{Total: 20 marks)
QUESTION TTVE

(a)

The issue of distressed securities Has not been clearly understood especially in developing and emerging financial
markats,

Required:

(i) Explain the meaning of the term “distressed securities”. (2 marks)

(id) Ideniify three possible buyers of disiressad securitics, {3 marks)

(i} Assess [wo ways in which leng term investors comd safraard their interedts in @ fiom with disfrasced
securities. - : i 1.0




o

(&)« Discuss tuee fondamenral requiremenss for the successful introduction and growth of a derivatives market in 2
COURTY, {9 marks)
{Total: 20 marks)

KA SNEE h CSIAPART HISECTION G CI63
' VALUATION AND ANALYSIS OF DERIVATIVES

TUESDAY: 7 June 2011. _ Time Allowed: 3 hours,

Auswer ALL questions. Marks alloeated to each question are shown at the ead of the question. Show ALL your
workings. : ) '

QUESTION ONE

{a) . "Valuation of forward contracts is eritical in derivatives management”.

Citing tir reasens, support the above statement. (4 marks)

(b} The following information relates to a forward contract on & eompany's shares:

The current market prics is Sh.280 per share,

The expected dividend per share is Sh.3.

The first dividend is due in 26 days’ time from the present. The second dividend is due in 130 days’ time.
The expected maturity date is 120 days from the present.

The risk free rate is 4%. !

i i S

An Investor decides to take a short position in a 1 20-days forward contraét on 2 share of the company.

Required:
Estimate the valus of the forward contract on the 30™ duy assuming that the share prics on that day will be $h.256.per
share. : ) Lo (6'marks)

([:} You are cumrently evaluating a 15-year 8h.1,000,000 government bpn:ci‘ The bond pays interest semi-anmually at the
1ate of 7% per ammum and has a conversion factor of 1.52. From your anulysis, you estimate that the yield of the bond
should be 7% annually, S

Additional information;

1 The coupon interest on the bond has just been paid.

3 The risk bos Ta fs 6%, ) o
3 A [5-months” futures contract exists an the bopd. )

Hexuired:
Estimate the price of the 15-month’s firtures contract on.the bond. (6 marks)
{dy The following information was extracted from the financial pages of an inlernational newspapes:
Strike price Cails-last Puts-last
March  Apol  May March  April  May
64 T s 8 0l Q.08 16
65 r r 8 0,02 015 028
Prev, day calls vol. 2,837, Openint. 102,684
Prev. day puts col. 13,521 Open int, 52,877
Required:
Interpret the meaning of sach of the bolded itoms. (4 marks)
{Total: 20 marks)
QUESTION TWO " .
(2) Briefly explain the foflowing terms in the context off prions:
] Rho. (2 marks)
{i})  Theta. (2 marks)

{n) The following informatian is available on an option: ¥ !

3

Put price Shll
Call price ' 5h.5
Exercise price Sh.g0
Forwerd price 8h.53
Days tg expiration 170
Risk fres rate 5% )
Required: )
5] Using put-call-forward parity approach, estimate the prices of a synthetic call option, syuthetic put option and
g symtietic forward contract, {4 marks)
[ii) For each of the prices estimated in (b) (i) sbove. deterrming any pveror nnler aricing of the eption. m.
) e (3 marks)
{c} {1 Citing relevant examples, briefly explain the term “revelving lines of credit”. (3 marks)
¥ ng
(i) Summarise six characteristics of revolving lines of credit, (6 marks)
{Total: 20 marks)
QUESTION THREE i
(a) Analyse the distinction between a “payer’s swaption” and a “receiver’s swaption”, {6 marks)
by A corgpany holdsa one-year Sh.20 miilion recaiver’s swaption Wwith an exercise rate of 7% por annum. This swaption
42 Y P P ;

is however nearmg mafurity,

The company is considering another two-year swaption with semi-aniual interest paymsnt for the same amount. The
discount factors over the two-year period are as follows: '

Period {days) Discount factor

180 0.9776

360 0.9490

340 09744

720 0.8426

Required:

(i) Assess whether the current one-year swaption i in the money. (4 marks) -

(i} Estinate the value of the two-yeer swaption on maturity. {# marks)
(©) (i) Brielly describe hovw interast rate caps operate, (3 marks)

(i) Justifying your reasoning, identfy the mam category of horrowers likely to prefer interest rate caps. {3 marks)
{Total: 2{ marks)

QUESTION FOUR )

(a) As an option trader, you are cousidering strategies based upon buying and selling options on a petrolevm futures
comtract with a current price of Sh.400. The volatility of the fafures contract is currently around 45%. You have two
mufvaily exclusive potential srategies to choose from as outlined below:

Strategy A _
Anat-the-money “swaddie” consisting of simmitaneous purchase of a call and & put, but with a strike price of Sh.400,

Strutegy B

An at-the-meney “srangle” consisting of simultaneous purchase of a cail with a strike price of Sh.300 and a pat with a
sirike price of Sh.320.

Assume that all the options expire in tixee months’ time from now and fhe nominal ameunts: for' cach purchased
"""" ~ option would be (he same,
Required:
[64] Draw the approximate profit or loss diagrms for each strategy against the price of the underlying future
showing the profit or oss now and at sxpiry of each strategy. (8 marks}

{ii) Outline three factors that you might take inte accomnt under sach strafegy in making your decision, (§ marks)

ik Commodity sw oy it clolal fingasial reasting




Required:

Describe three features of comamudity swaps. {6 marks)

(Total: 20 marks)

QUESTION FIVE

{a) Briefly explain the term “eurrency Tumres”, (4 moarks)

(b Describe the concept of value at risk (VaR) as nsed ia finance, {4 marks)

{c) (i) Bxplain four applications of VaR in finance, 8 mnrk.s}
(i) Argus the case agminst VaR in risk management, {4 marks)

X % Sy {Total: 20 marks)
' CSIA PART I SECTION 6
VALUATION AND ANALYSIS OF DERIVATIVES

FRIDAY: 3 December 20140, Time Allewed: 3 hours.

Answer ALL questions. IMarlks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE

(a) Congider e stock paying a dividend at @ rate denofed by @. The stock’s price at any time t is denoted by s The
dividend earned hetween times tand T, where T 2 t, i expressed as 5; {2 STl 1). Let C; and Pybe the price at time
t of a Buropean call option and Buropean put option respectively, written on the stock S, with strike price K and
maturity T > t. The instantaneous risk-free rate is desozd by r.
Reguired: !
Prove the existence of putzcall parity in this context i v wdopting the proof of standard put call parity that applies to put
and call options on 5 non-dividend paying stock, (8 marks)

(b} A buil spread is the simultaneous purchase of a cal’ 1-.tion of a given strike and maturity and 2 sale of a second call
option of the samg mamrity but with a higher strike, )
Assume that a bull spread is purchased on a commesaiy priced at Sh.250, with two strikes of Sh.230 and $h.270 and
cxpiry date six months from today. Tmplied volarbity is 2t 35% and risk-free rate is ero.

Required:
i) Discuss the conditions under which a trader or hedger might wish to purchase a bull spread on a commodity.
: (4 marks)

(ii) Sketch the value of the bull spread against a range of commodity prices, showing the situation as at today and

Jjust befors expiry, (4 marks)

(c) Reterta (b) (i) above. Explain how the value of the bl spread 2t a given commodity price would changs:.
i) If valatility falls to 25%. {2 maris)

{i1) A menth from today, {2 marks})
: (Total: 20 marks)

QUESTION TWO
{a} East African Capital Markets Association intends to sat 1p a suite of derivatives on commodities,

Required:
Explain thice charcteristics needed in 1 commedities index before an exchange market can use the index for

launching a suite of derivative contracis, (6 marks)

(b} Explain, with reference o hedging activity, why it would be reasonable to expect that derivatives hassd on a
commodities index constructed using a broad range »f basic commoditics would be more Heuid at longer maturities

than denvatives based on individual commoditisa, (4 marks)
{c} Briefly cxplain the following terms:

m Forward contract. (2 marks)

(i) Forward price, (Fmarks)

{iif) Forward mterest tate, (2 marks)
I3 An investor in the ofl industry has notad that arbl‘:‘ragc oppprtunities exist betwsen spof prices and future prices over

lomg periods.

I

¢
v

(4 marks) |

Explal investor the possible reasons for this trend. :
Explain o the investor the p e

QUESTION THREE
(a) Explain four similarities between intergst rate fatures and currency futnres
. B {8 marks)
) Briefly explain how o i ied in he
¥ GXplain ow currency options can be applied in hedging & foreign exchange exposure, (4 tmarks)
©) KYZ Limited infends 1o 1 i Y
5 Et; ;:1\:;?1 l?gﬂgtr?rlef}j ye;tr_;dcbmture stock whose face value is Sh.1,000 payable on tatarity, The
oo oy e mmpa;w,m.mo,. T te Soupon 1ol is 10% while the yield to maruity is 3.0%, [terat &
: v. Th f 1 deb in si i 1o
year treasury bond has 2 yield ¢ maturity of 8.89% 2 ;':; Tﬂiiﬁ:u s;:; m;l?;h Fn Dbt
X = 1K fi
Required: :
(1) The equivalent rate aof the yield 1o ma

(Note: In 1,044 = 0.04305), ity of the treasury hond continwously compeundad,

{4 marks)

_.(i:'} The best Si-months price for the deh

€101 X by . Y & -
forward Tate St (FRa), mre stock which' XYZ Limited should quote when annterg fora

" marks)
| Tatal. @5
S aa (Tots _}18]’1{.'.7}
--@ (6] Bneﬂy exploin the importance of managing interest tate risk,
; b ; : % marks)
(1) Outline four approaches t the management of interest rate risk " marks
“ . 1 mar] j]
(o) - Assumc that o1 30 July 2010, interest rate Iutitres were quoted as follows:
Sh.
September 2010 92,50
‘Decamber 2016 92.70
March 2011 52.80
Each fitures cotract has a notiona|
value of Sh, 50 i i I
loan at the end of December 2019 with g three munﬂ?ﬂgwﬁg;;l:ddcm intends to raise & Sh.1,000,000 fi-. g rate
The firm is concerned thyt interest rates may merease,
Required: :
Suggest an Appropriate hedging strategy to reduce interest rate risk i
c " ‘ I i . “arkg)
(c} entify and hriefly explain five limitations of the Black-Scholes-Merton mode! for valnation of opi k
ophons, {4 wiarks)
Total: 7 i
QUESTION ¥IVE . bei
(.a_)“ . Describe the role of fuutures contracts in financia) markets
i s . i kﬂ)
(B) Citing relevant examples. i i : o
: ples, enplain itigati
plain the following methods of mitigating credit risk associated with derivatives
(1) Netting,
: . riarks)
(if) Collateraiisation,

(% marks)
(Total: 20 i)




¥ TUESDAY: 8 June 2040.

Answer ALL questions.

waorkings,
QUESTION ONE
(1) (i) Driefly explain the: two mmn types of derivative mackers, " {4 marks)
{ii) Cutline two ways of assessing the performance ofa dcnvatwe ‘market, {4 marks)
(b) The presence of derivative markets and more recently their extraordinary gmwm, TRises some !mportant CONCErNS
about vulnerability of the financial sector and the econony at large.
Explore three positive and three negative roles of derivaiive marksts in an economy, {12 marks)
(Total: 20 marks)
QUESTIDN WO
{z) The table below shows the current, price of zero coupon bond.s (strjp:) and their yields (thh sm'lpll., refurn annual
compounding) in 1S dollars (UUSD).
Maturity in Yield on zero Imp]ied forward Zero price
years coupon bonds | rake !
1 2.40 % 2408 0.97656
2 2.80% 3.202% 0.94627
3 3.20% 4.005% 0.90983
4 3.30% 4.405% 0.87144
The implied forward rates are for one year periods up to the time of maturity of the bonds.
Assume that thres years ago, a company entered into an interest tate swap, receiving 4% per annum fixed (with anmal
compounding) and paying 12 months LIBOR on a uotlonal of 100 million USD. Currcntly, the swap has a remaining
life of 4 years.
Addifional information:
L ATl interest rates are risk free and thers 4s no credit risk.
2. The ene-year forward rate is equal to the 12-months forward LIBOR.
Required: ;
{1 The current velue of the two bonds involved in the swap above. {4 marks)
(1) The value of the intemst rate swap, (2 rnarks) :
(Hif} Show that the va.lue of the swap remmins unchanged when it is broken down ioto a portfolio of forward
contracts, {4 marks)
(v Given the conditions shown in the table above, determine the current swap rate for a four-year generic
interzst rate swap. (4 marks)
(k) With reference fo the operations of derivative markets, outling the distinetion hetween:
i) Speculation and hedging. (2 marks)
(i} Long hedges and short hedges, - (2 roarks)
(i)  Commedity futues and financial futures. (2 marks)
L (Total: 20 marks)
QUESTION THREE .
() Briefly explain the following ierms a3 used in the derivative market:
) Equity options. (3 marks)
{ii) Stock index options. (3 s

VALUATION AND ANALYSIS OF DERIVATI\-"ES
THISFCTIONG W i a
CSIA Pake Tiime Allowed: 3 hours.

Mnrk_s sllocated to each question are shown at the end of !heqnestmn. Show ALL your

(i) Foreign currency options. (3 marks)

{iv)  Furopean options. (3 marks)
(b Consider the fo]iowing securities which accrue interest annually.

Secarity Coupon Maturity . Yield Duration .

A 8% 10 years 0% 7.0439
B 10% 15 years 8% 8.8569
Additional information: .
1. The securities are currently trading ar 87.71 for Secunt}r A and U? 12 fnr Secunty B for a par value of
Sh.100.

i The yield beta applicabie to the two securities is 1. -

Required:

Tf‘e du:atran has‘cd hadge ratao for the two securities. (5 marks}
{c) The following price quotes were i existence as at mid i‘r.bmary mm for rreasm"y bond and’ treasury note futures

maturing in June 2010

Contract Setilement price " Implied yield

20-year, 8% weasury bond 103-02 7.70%

10-year, 8% treasury note 104-02 T42%

The settlement price is quoted for each Sh, 100 par value of the security.

Suppose an investor holding Sh.100,000 decides to:

. Go long in one ireasury bond fitures contract, and

. Go short in one treasury note fotures contract,

Required:

Determine the profit (or loss) realised by the investor if interest rates in June 2010 increase to §%. {3 marks)

{Total: 20 marks)

QUESTION FOUR

Derivative markels are non-existenl in many developing countrics. Even in the fow developing countries where they exxsl,
their growth has been lampered by many challenges,

Disenss five factors that have inhibited the growth of derivative markets in developing countries, (20 marks)
QUESTION FIVE
(a} Briefly cxplain the term “stock index arbitrage” in the context of derivatives. (4 marks)

®

Assume that one “share” of the Standard and Poor’s (8 & P) 500 index can be purchased for 1,250 US dollars and ‘that
the dividend yield and visk-free rate over the holding period are 1.5 per cent and 2.5 per cent respectively.

An investor decides to construet a short hedge position by:

L Puzchasing the index at 1,250,00 US dollars, and
2, Shorting the fumres at 1,262.50 US dollars.

The investor holds this posmon to expuanun

" Required:

The gain (or loss) realised by the investos if the 8 & P 500 index on expiration stands ai:
@ 1,22, ) (2 muarks)
(ii) 1,240, * (2 marks)
iy 1,260. (2 marks)
Gv) 1,280 (@ sar)
] 1,300, Commest on the rciaunnshxp depicted hetween the gain {or loss) realised and the § & P 504 index.

2l comirat price on §.month 8 & P fituzes was 1,285 50175 dalles mé:,nffk?‘

i f=en




B iy S,

arks)
arks)

t’AJ.:UA.TI{jN AMND ANATYSIS OF BERIVATIVESR

FRIDAY: 4 December 2009, Time Allowed: 3 hours.

‘Answer ALL queshﬂns. Marks allocated 10 cach question ave shigwn al the end 'of the question,  Show ALL your
.\crm;gu.

Q'L ES’I‘IGN QNE

{a) Assume the current Mildei average index is 16,000 points-and -that '\ka_[-'n.L average futuroy ancl oplions (Fizopean
type} which are expecied to mafure in three months fime ars enmenily trading 0 the iy ey

Additional infermation:

E The futurss price is gguivalent to the non-arbitrage price.

2z The call 2nd put option pricss are given in the table below:

Frices are quoted in Japanese Yen (JPY)

Sivike price | Option price Delta B
JPY Jpy =
Call . 18,000 109.820 0.141
{ 17,000 297.563 0.306 |
16,000 §77.146 D.540 [
Put 16,000 300.000 0460
[ 15,000 | 222369 0228
, | 14,000 ] 56,488 | 0076

Assume the short term miterest 7ate will remain coustant ai 2% per annim.

Igoere dividends and trading sosts.

Required;
] The carrent Nikkei average futures price. (3 marks)
(if) Using the pulcall parity squation, calculate the present price [p) of 8 Nij i average put option with a
swwike price of 16,000 TPY, © (3 marks)
(6) A mader in the international market needs o hedae the risk on purchase of IniWag o leetionic items. The invoiss
received by the irader is due fo*pavmcm: in 30 days. A forward conractand a M8y (4 nires contract are available in
the marlet. g
Hequirad:

Assurming no mispricing suists in the market, advise the trader on whether 1o hei

L ! : I8 Wilng a forward contract or fukures
contract. Support your advice with refevant arguments.

(4 marks)

(10 marks)

(&) Idemify and briefly explain five iterns that shonld he specified in a fihares contil
i (Totak: 20 marks)

QUESTION TWOD
{a) Describe four viays of terminating 4 swap contract before the agreed maturicy dil (8 crarks)
(b) A plain vanilla [nterest rate swap was recently advertised in an ][lLIEl‘EId.llUIJSl jou I nivertisement contaicsd thi
following details:
Period LIBGR (%)
Current 4.0
90 days 45
180 days 5.0 S
270 days 55
30days 60 e
An mvestor, A, mleuds lo anter intp A Huro. 1,000,000 quaﬂ.m ')f pay plain vamilBiia g1 mie swap as the fixed rate i‘\f ;/1
ayer. ’ PR
Another imvestor, B, who is o foating rais paves, i3 willing t pay 90—da}* LIBOIREE | per eent margin, i

Aspuwme o 360-dav year, - 5 o

(e}

Reqmred.
Aszuming investor A enters o a swap contrach with 11vr:ﬂfcu B, d.etcrmule the amount that mves*or A will pa}r ot

recervs, if any, in urgs:

i) 9 cays from today. ' {3 marks)
fify 270 days Fomioday. E {3 merks)
(i) 360 days from today, (3 marks)
(Cilng examples, distmguish between sxchange waded and over-thecounter derivatives. {2 matks)

(Total: 20 marks)

QUESTION THREER

(a)

o)

®

A month fnrward contract exists on a bond that does not offer any coupon, Tnc face valoe of the bond iv
Sh. 1,000,000 but is currently wrading at Sh.500,000. From availabie market data, the tisk-free spousl nteres: rate 1o
6§ per cent. !

Required:
(1) The price of the forward contract wnder the no-arbitrage principle. {3 marks)

(it Assume that, after exactly two months, the spot price nn the bond is Sh.515,000, while the risk-fres rate
remaing unchanged.

Determine the value of the long and short positions in the forward contract. {5 marks)
(i Explain the term “arbitrage” and its role in promoting market efficiency. [5 maris)

{ii) Mombasa Exporters Ltds shares are cumently trading on the local stock exchange at Sh300 cach, In
exactly 15 days time, the company expects to pay a dividand of Sh.4 per share, - The company directors have
also approved snother She dividend per share 4o be paid m 105 days time. Forecast data indicate that the
yield curve is flat and the risk free rate 15 5 per cent, ]

Assume.a 365-d BY YEAr.

Réllllirutl:
The no-arbimage price for a 120-day future on Mormbasa Exporters Lid.'s share. : (7 marks
{Total: 20 marks)

"QUESTION FOUR

You are a financial analyst with Hakim Investment Consultants. Your senior advised you that interest rate derivatives
are kKiown o derive their value from some cash market ipstrument or reference interest rate.

Your senior hag now presented you with the following mformetion on an issue that is deliverable for a trerun bmti
fubures contract.

Futures contract Dellverabie {ssue
Price Sh.102,000 Sh.96,000
Duys to future delivery date . 114 days P 55
Days remaining befors interim coupon 79 days
Acerued interest paid Sh.2,221.90
Coupon interest rale ) 8%
Interim coupon Shad 00D
Days between inferin Coupon payment recelpt
znie] the actual delivery date of future 35 days
Conversian factor . 09305
Accrued mtca’egt racened at fumres settlement date Sh.l,T31.50
i qumrad )
The mplied repo tate tor the above issue assuming *he 35-day term- r='po Tate 18 3%.
Assurie a 360-day year,. : : ; (10 marks)
Hxplain the roie of derivatives in the plohal finzncial market. ; : 2ok oo (10 marks)
2 i . i (Total: 20 marks)
QUESTION FIVE

{a)

Consider fues and r11r:r1:|=an optons on the stock narkct index {SMI) of a given county, The stock index is
cutremtly at 1,000, 3-rponth: futires and 3-month options on this index with sirike Emes of Sh. 90[] Sh.1,000 and
811,100 are rading al exactly tieir thenretical prices,

b _.’F
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