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CIFA PART 111 SECTION 6

DERIVATIVES ANALYSIS

FRIDAY: 21 May 2021. 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) Modern financial markets employ a wide range of derivative instruments that could suit different needs of their
clients.
In light of the above statement, describe four types of swaps available to market participants in your country.
(4 marks)
(b) Examine five types of risks associated with trading derivatives. . (5 marks)
(¢) Describe two uses of index futures. (4 marks)
(d) The current price of a futures contract is Sh.212. The initial margin _requirement is Sh.10 and the maintenance margin
required is Sh.8. An investor can go long 20 contracts, meet @l"margin calls but does not withdraw any excess
margin. The contract is purchased at the settlement price of thét day, so there is no mark to market profit or loss on
the day of purchase.
The investor has provided the table below:
Day Beginning | Funds Futures }{ Price 1 Gain/ Ending
Balance Deposited | Price Charge ; Loss Balance
Sh. Sh. Sh: Sh. Sh. Sh.
0 212
| 211
2 214
3 209
4 210
5 204
6 202
Required:
(i) Complete the table above. (6 marks)
(ii) Determine the total gains or losses by the end of day 6. (I mark)
(Total: 20 marks)
QUESTION TWO
(a) Highlight four features of a forward contract. (4 marks)
(b) A | year semi-annual equity swap which is based on an index is at 985 and has a fixed interest rate of 4.4%.

90 days after the initiation of the swap, the index is at 982 and the London Interbank Offered Rate (LIBOR) is'at 4.6%
for 90 days and 4.8% for 270 days. The notional value of the equity swap is Sh.2 million.

Required:
The value of the swap to the equity payer. (4 marks)
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(c)

(d)

An investor has an equity portfolio with a 60% allocation to small-cap stocks and a 40% allocation to large cap stocks.
The portfolio is currently valued at Sh.150 million. The investor wishes to reduce the small cap allocation to 45% and
increase the large cap allocation to 55% for a period of nine months. The large cap beta is 1.15 and the small cap beta
is 1.25. A small cap futures contract that expires in nine months is priced at Sh.195,750 and has a beta of 1.12. A
large cap futures contract that expires in nine months is priced at Sh.215,750 and has a beta of 0.92. Both contracts
have multipliers of 1. After nine months, the large cap stocks are up 4.75% and small cap stocks are up 6.25%. The
large cap futures price is Sh.223,762 and the small cap futures price is Sh.206.712.

Required:

(1 The market value of the portfolio using futures to adjust the allocation. (8 marks)

(ii) Citing two reasons, explain why the returns on the futures overlay strategy is not the same as that of a cash
market strategy. (2 marks)

A spot price of an asset is Sh.50. the interest rate is 6.25%, the futures value of the storage cost is Sh.1.35 and the
futures expires in 15 months.

Required:
Determine the futures price. (2 marks)
(Total: 20 marks)

QUESTION THREE

(a)
(b)

()

(d)

Distinguish betwcen “over the counter (OTC)” and “Exchange market” as used in degifatives trading. (4 marks)

Wazembo Limited’s share is trading for Sh.70 and pays a Sh.2.20 dividend incgie month. The one-month risk free
rate is 10% quoted on an annual compounding basis. The share trades exsdividend the same day the single share
forward contract expires.

Required:
The one-month forward price for Wazembo Limited’s ordmary share. ; (3 marks)

A firm has entered into a receive-floating 6x9 FRA - forward rate agreement at a rate of 0.86%. with a notional
amount of Sh.10 million LIBOR. The six-month spot Shilling London interbank offered rate (LIBOR) was 0.628%
and the nine-month Shilling LIBOR was 0.712%. The 6X9 FRA rate is quoted in the market at 0.86%. After 90 days
have passed, the three-month Shilling LIBOR is 1.25%’and the six-month Shilling LIBOR is 1.35%.

Required:
Calculate the value of the original receive-floating 6x9 FRA after 90 days. (4 marks)

Top-Tech Limited arranged a floating, rate’ loan on 15 June 2019 to finance the construction of one of its factories.
The company’s Chief Executive Officer (CEO) has approached you to help reduce the firm’s exposure to the risk of
rising interest rates. You respond by’purchasing caplets and selling floorlets to establish a zero-cost position. Details
concerning the loan transaction apd hedging transaction are summarised below. The LIBOR rates and the number of
days falling within each settlement period are also provided.

Details concerning loan and hedging transaction is provided as follows:

Loan amount Sh.50 million

Frequency of interest payments  Semi-annually (June 15 and December 15),

Term of loan 2 years

Cap rate 10.20%

Floor rate 9.40%

Interest rate on loan LIBOR + 100 basis points

Loan settlement Dates and LIBOR rates

Scttlement Date Number of Days in Period LIBOR (%)

!5 June 2019 - o 8.50

15 December 2019 ' 183 9.00

15 June 2020 182 9.20

15 December 2020 183 9.95

15 June 2021 182 11.30

Required: ,

(i) Calculate the effective interest due on 15 June 2020. R (7 marks)

(i) Determine the caplet payoff on 15 June 2021, (2 marks)
(Total: 20 marks)
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QUESTION FOUR

()

(b)

(i) Outline thgee advantages and three limitations of the Black-Scholes-Merton (BSM) model. (6 marks)

(ii) The underlying is priced at Sh.225 and the continuously compounded dividend yield is 2.7%. The exercise
price is Sh.200. The continuously compounded risk free rate is 5.25%. The time to expiration is three years
and the volatility is 0.15.

Required:
The price of a call option using the Black-Schole-Merton (BSM) model adjusted for cash flows on the
underlying. -~ (4 marks)

Tyson Mkubwa is a financial analyst and would like to obtain the value of a European call option with two vears to
expiration and an exercise price of Sh.100. The underlying bond is Sh.100 par value, 7% annual coupon bond with
three years to maturity.

The interest rate at the start of the call option contract is 3% and it is expected to either go up to 5.99% or down to
4.44% in year 1. Interests rates are expected to change into 3 levels in years 2, that is, 8.56%, 6.34% or 4.7%
respectively.

The bond price at the end of year 2 is expected to be Sh.98.56 at 8.56%, Sh.100.62 at 6.34% and 102.20 at 4.7%
interest rates respectively.

Required:
(1) Construct a two-period binomial tree for option price. (8 marks)
(ii) Determine the option value today. ' ‘ . (2 marks)

(Total: 20 marks)

QUESTION FIVE

(a)

(b)

(©)

Derivative contracts are largely classified into either forward commitments or contingent claims.
Citing relevant examples, distinguish between “forward commitiients” and “contingent claims”. (6 marks)

Proton Ltd. is a Kenyan conipany that issues a bond withsa face value of Sh.1.2 billion and a coupon rate of 5.25%.
Proton Ltd. decides to use a swap so as to convert this bond into a dollar-denominated bond.

The current exchange rate is Sh.120/$. The fixedcinterest rate on the dollar-denominated swaps is 6% and the fixed
interest rate of the shilling-denominated swaps i§5%. All payments to be made annually.

Required:

(i) Assess how swap will be executéd. _ (3 marks)
(ii) Identify the cash flows at start. (2 marks)
(iii) Generate all interest cash'flows of each interest payment date. 2 marks)
(iv) Identify the cash flows at the expiration of the bond. (2 marks)

The following informatien is available on put and call options on an asset:

Call price Sh.3.50

Put price Sh.9

Exercise price Sh.50

Forward price Sh.45

Days to option expiration 175 days

Risk-free rate 4%

Required:

Using put-call forward parity, calculate prices of the following:

(1) Synthetic call option. (1 mark)

(ii) Synthetic put option. ‘ (1'mark)
(i) Synthetic forward contract. (1 mark)

(iv) For each of the 3 synthetic instruments in (¢} (i), (c) (ii) and (c) (iii) above, identify-any mispricing by
comparing the actual price with the synthetic price. (2 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 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 . 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664  0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7180 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 0.7881 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 0.8534 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8748 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 0.9177
1.4 0.9192 0.9207  0.9222 0.9236 0.9254 0.9265 0.8279 0.9292 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 0.9463 0.9474 0.8484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 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 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
"~ 1.9 0.9713 0.9719 0.9726 019732 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
2.1 0.9821 0.9826 0.9830 0.8834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0:8868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 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
2.5 0.9938 0.9940 0.9941 0.8943 0.9945 0.9948 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 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 0.8976 0.9977 0.9977 0.8978 0.8979 0.8979 0.9980 0.9981
2.9 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 0.9988 0.9988 0.9988 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9982 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9985 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.8997 0.9997  0.9997 0.9998





