kasneb

CIFA PART III SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

THURSDAY: 26 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) Inrelation to bond indenture:

(1) Distinguish between “affirmative covenant” and “negative covenant™. (4 marks)

(ii) Highlight three types of information contained in a bond indenture. (3 marks)
(b) Explain four methods that could be used by the Central Bank of your country o issue sovereign debt. (4 marks)
(c) The following information relates to XYZ Pension Fund:

i Annual pension obligations is Sh.2 million paid in perpetuity.

2 The duration of 5-year maturity bonds with annual coupon rates of 12% is 4 years.

5 The duration of 20-year maturity bonds with annual coupon rates of 6% is 11 years.

4. The yield to maturity on all bonds is 16%.

Required:

(1) The amount to be held in each bond to fully fund and immunise the pension obligation. (3 marks)

(ii) The par value of the holdings in the 20-year coupon bond. (2 marks)
(d) Mildred Naliaka would like to invest in a 6%, 25 year bond selling to yield 9%. The modified duration for the bond is

10.62 and the convexity is 182.92.

Required:

The percentage change in price of the bond assuming that the required yield increases by 200 basis points from 9% to

11%. (4 marks)

(Total: 20 marks)

QUESTION TWO
(a) Examine four relationships between yield change and bond price behaviour. (4 marks)
(b) A financial analyst has gathered the following information about the yield structure of an AAA rated corporate bond:

Period Yield (%)

3 months 8.50

6 months 9.25

1 year 10.50

2 years 11.25

3 years and above 12.00

Required:

The implicit one-year forward rate:

(1) In year 2. ' (2 marks)

(i) In year 3. (2 marks)
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(c)
remaining to maturity. The bond was sold five years ago. The floatation cost was Sh.3 million which the compar
has been amortising on a straight-line basis over the 25 year original life of the bond. The bond has a call provi
that makes it possible for the company to retire the issue at this time by calling the bonds at a 10% call premiug((\
Investment bankers have assured the company that it could sell an additional Sh.60 million worth of 20 ye&f bonds at
an interest rate of 9%. @
To ensure that the funds required to payoff the old debt will be available, the new bonds will be soW one month before
the old bond is called, so for one month, interest will have to be paid on the two bond issues.
Current short-term interest rates are 6%. Predictions are that long term interest rates are unlikely to fall below 9%.
Floatation costs on a new refunding issue will amount to Sh.2,650,000.
Juhudi Ltd.’s corporate tax rate is 30% and after tax cost of debt is approximately 6.3%.
Required:
Using relevant computations, advise Juhudi Ltd. on whether to refund the 12%, Sh.60 million bond. (12 marks)
(Total: 20 marks)
QUESTION THREE
(a) Explain the following terms used in fixed income investments analysis:
(i) Term to maturity of a bond. (2 marks)
(ii) Principal value of a bond. (2 marks)
(iii) Coupon rate. (2 marks)
(iv) Reinvestment income. (2 marks)
(v) Embedded options. (2 marks)
(b) The following information relates to a bond transition matrix developed by a rating agency for a one-year period:

Rating at end of year

Rating at

start of year AAA AA A BBB BB B CcCccC D Total
AAA 93.20 6 0.6 0.12 0.08 0.0 0.0 0.0 100
AA 1.60 92.75 5.07 0.36 0.11 0.07 0.03 0.01 100
A 0.18 2.65 91.91 4.80 0.37 0.02 0.02 0.05 100
BBB 0.04 0.30 5.20 87.70 5.70 0.70 0.16 0.20 100
BB 0.03 0.11 0.61 6.80 81.65 7.10 2.60 1.10 100
B 0.01 0.09 0.55 0.88 7.90 75.67 8.70 6.20 100
CCC 0.0 0.01 0.31 0.84 2.30 8.10 62.54 | 25.90 100

Note: The first four ratings, are investment grades.

Required:

(1) The probability that a Bond rated BBB will be downgraded. (1 mark)
(ii) The probability that a Bond rated BBB will go into default. (1 mark)
(i) The probability that a Bond rated BBB will be upgraded. (1 mark)
(iv) The probability that a Bond rated B will be upgraded to investment grade. (1 mark)
(v) The probability that a Bond rated A will be downgraded to non-investment grades. (1 mark)
(vi) The probability that a Bond rated AAA will not be downgraded at the end of one year. (1 mark)
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Juhudi Ltd. has a Sh.60 million bond issue outstanding that has a 12% annual coupon interest rate and 20 years.
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(c) The yield of a Sh.1000, 3.5% coupon 5-year annual pay bond in Nairobi Securities Exchange is 2.8%. The same ®1d
sells for an equivalent Sh.1,019.80 in Uganda Securities Exchange. (Q
&)
Required: o
Determine whether there is an arbitrage opportunity and demonstrate how it could be exploited. 6\ (4 marks)

tal: 20 marks)

QUESTION FOUR

(a) Explain the difference between “liquidity preference theory” and “preferred habitat theory” in relation to term

structure of interest rates. (4 marks)
(b) Explain four risks that could be faced by investors who rely on ratings provided by credit rating agencies. (4 marks)
(c) A financial analyst is assessing Crystal Ltd., a Multimedia Company, with the following selected financial

information: .

2018 2019
Sh. “million™ Sh.“million”

Operating income 6,456 7,726

Revenue 38,063 40,893

Depreciation and amortisation 1,713 1,841

Capital expenditures 2,110 3559

Cash flow from operations 6,578 6,994

Total debt 1 2,480 13,977

Total equity 37,519 37,385

Dividend paid 653 756

Interest expense 330 360

Note: Free cash flow (FCF) is after dividends for all calculations.

Required:
Calculate the following cash flows and ratios for each of the years ended 2018 and 2019:
(i) Earnings before interest, tax, depreciation and amortisation (EBITDA). (2 marks)
(ii) Free cash flow (FCF) after dividends. (2 marks)
(iii) Operating margin. (2 marks)
(iv) EBITDA/Interest. (2 marks)
(v) FCF/Debt. (2 marks)
(vi) Debt/Capital. (2 marks)
(Total: 20 marks)
QUESTION FIVE
(a) Citing three reasons, explain why term to maturity of a bond is important to an investor. (3 marks)
(b) A fixed income manager has constructed a sample portfolio of treasury bonds with different maturities as follows:
Security Weight Current yield Key rate duration
(%)
2 year 45 4.50 0.91
10 year 15 4.63 2.15
20 year 10 4.82 3.89 -
25 year 30 4.97 4.12
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Required: {Q

8)
(i) The effective duration for the portfolio for a parallel shift in the yield curve. (4 6@@}
S

(ii) Assume that the yield curve shifts in a non-parallel fashion and the anticipated change for the 2@" and 10
year rate is an increase of 50 basis point while the 20 year and 25 year rate are expected t@r ase by 100

basis point. =

Determine the effect of this yield shift to the bond’s value. (3 marks)
(c) An analyst uses the following binomial interest rate to value bonds with embedded options:
: Sh.100
Sh.12
B \
4.5749% Sh.100
/ i
5.321%
\ sk
Sh.12
Required:
(i) Calculate the value of an option free, 12% annual coupon bond with two years remaining to maturity. The
bond has a face value of Sh.100. (4 marks)
(ii) Calculate the value of embedded call option assuming the above bond is callable at Sh.105 at the end of
year 1. (3 marks)
(iii) Determine the value of embedded put option assuming the above bond is putable at Sh.105 at the end of
year 1. (3 marks)

(Total: 20 marks)
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{ _ Present Value Intem”ﬂﬁfﬂf of 1 Received at the End of n Periods at r Percent:

% PVIF o= 1/(140)" = (1 +)"

.' Paiod | 1% | 3% | % | B Ces | o™ | Bw | ow Wh | 1% | 0% | 1% | 1% | i taien | 2% 24% | 2% | 30%
| | o900 | osuoa | 09709 | 09615 | 0.0524 | 0.5 | 09346 | 0925 | 09174 | mever 0.5009 | 08820 | 0.8850 | 0.8772 | 0.8696 | 0.9621 | 0.8333 | 0.8065 | 0.8000 | 0.7692
2 | 03603 | 09612 | 0.9426 | ouade 0.9070 | 08900 | 08734 | 08573 | 08417 | 08764 | oo11s 07972 | 0.7831 | 0.7635 | 0.7561 | 0.7432 | 0.6944 | 06508 | 0.6400 | 05017
3 | 09706 | 09423 | 09151 | naee0 | 06538 | 0836 | 0810 0.7938 | 07722 | 07513 | 97312 | 0.7118 | 06031 | 0.6750 | 0.6575 | 0.6407 | 05797 | 0.5245 | 05120 | .dss2
4 09610 | 09238 | 0.8885 | 08545 | 0.8227 | 07921 | 07628 | 0.7350 | 0.7084 | 0.6830 | 0.0587 | 0.6355 0.6133 | 0.5921 | 0.5718 | 0.5523 | 0.4823 | 0.4730 | 04005 | 0350
_ 5 | 09565 | 09057 | 0.6626 | 08246 | 6.7835 | 0.7473 | 0.7130 | 0.6008 | 05499 0.6208 | 0.5035 | 0.5674 | 0.5428 | 0.5194 | 04972 | 04761 | 0.4019 | 03411 | 03277 | 02603
§ 0.9420 | 08880 | 0.8375 | 07003 | 0.7462 | 0.7050 | 0.6663 | 0.6302 | 0.5963 | 0.5545 | 0.5345 0.5066 | 0.4803 | 04556 | 0.4323 | 0.4104 | 0.3342 | 03751 | ozs21 | 02072
|2 0.9327 | 0796 | 08131 | 07500 | 07107 | 06651 | 0.6227 | 05835 | 0.5470 | 05132 04817 | 04523 | 0.4251 | 0.3996 | 0.3759 | 0.3538 | 0.2791 | 6.2218 | 02097 | 0450
B | 09235 | 08535 | 07894 | 0.7307 | 06768 | 0.6374 | 0.5820 | 6.5400 85019 | 0.4665 | 0.4330 | 0.4039 | 6.3762 | 03506 | 0.3269 | 03050 | 0.2396 | b.A7em | 01678 | 04275
= 09143 | 08368 | 0.7664 | 07026 | 0.6446 | 05999 | 05430 | 0.5002 | 0.4604 | 0.4241 | 03508 0.3606 | 0.3326 | 0.3075 | 02843 | 0.2630 | 0.9038 | 04443 | 01342 | 0.0843
10| 0.9053 ' 0823 | 07441 | 06756 | 06130 | 05584 | 0501 | 0.4632 | 04224 | 03855 | 03522 | 03220 | 02945 02607 | 0.2472 | 02267 | 0.1615 | 04164 | 04074 | 00735
kE| 08963 | 0.8043 | 0.7224 | 05456 | 05847 | 05268 OAT51 | 08269 | 03875 | 0.3505 | 0.3173 [ 0.2875 | 0.2607 | 0.2366 | 0.2145 | 0.1954 | 0.1346 | 0.0938 | 00858 0.0558
12 | ossrs | 07885 | 0.7014 | 06245 | 0.5568 | 04570 | 0.2440 03974 | 03555 | 0.3186 | 0.2856 | 0.2567 | 0.2307 | 0.2076 | 0.1859 | 0.1585 | 0.1122 | 00757 | 0.0687 | 0pizm
13 | 08787 | 07730 | 0580 | 05006 | 05303 | 04688 | 04150 | 03577 03262 | 0.2897 | 0.2575 | 0.2262 | 02042 | 0.1821 | 01625 | 0.1452 | 0.0035 | 0.06%0 | 0055 | 043
14 | 08700 | 07578 | ose1e | 05775 | osose 04423 | 03878 | 03405 | 02992 | 0.2633 | 02320 | 02046 | 0.1807 | 0.1597 | 0.9413 | 0.1252 | 0.0779 | 0.0492 0.0440 | 0.025¢
15 | 08613 I’ 0.7430 | 06415 | 0.5553 | 04810 | 0.4173 | 0.3624 | 09152 | 0.2745 | 02304 | 02000 | 01527 01598 | 0.1401 | 0.1229 | 0.1079 | 0.0649 | 0.0397 | 0.0352 | 0.0195
16 0.8528 | 0.7284 | 0.6232 | 05330 0.4581 | 0.3836 | 03307 | 02018 02519 | 0.2176 | 01883 | 0.1631 | 0.1415 0.1229 | 0.1069 | 0.0930 | 0.0541 00320 | 0.0281 | 00150
17 0.8444 | 0.7142 | 05050 | 05134 04363 | 03714 | 0366 | 02703 | 0.2M1 0.1978 | 0.1696 | 01456 | 04252 | 0.9078 0.0029 | 00802 | 00451 00258 | 0.0225 | 08116
18 0.8360 | 07002 | 05874 | 04936 04155 | 03503 | 07050 | 02502 | o220 0.9799 | 0.1528 | 01300 | 0.1108 | 0.0046 00808 | 0.0601 0.0376 | 00208 | 0.0180 | @.0080
1% 08277 | 0:6864 ! 05703 | 0.4746 | 0.3057 | o305 0.2765 | 0.2317 | 01945 | 61635 | 04377 | o116t 0.0081 | 0.0829 | 00703 | 0.0596 | 0.0313 00168 | 0.0144 | 0.6068
20 0.8195 | 0.6730 | 05537 | 04564 83768 | 63118 | 02584 | 02145 | 61784 0.1486 | 0.1240 | 0.9037 | 0.0868 | 0.0728 | 0.0611 00514 | 0.0261 08135 | 0.0115 | 0.0053
21 | 08114 | 05508 | 05375 | 04388 | 03569 | 00942 | 02415 | 0.4667 01637 | 04361 | 01917 | 0.0926 | 0.0768 | 0.0638 | 0.6531 | 0.0443 | 0.0217 | 0.0408 | 0.0092 | 0.0048
22 | 08034 | 05458 | 05219 | 0.4220 | 03418 | 02775 | 0.2257 | 6183 | 0.4502 01228 | 0.1007 | 0.0826 | 0.0580 | 0.8560 | 0.0462 | 0.6382 | 0,0181 | 0.0088 | 0.0074 | 0.0
AL 07954 | 06342 | 0.5067 J 04057 | 0.3256 | 02618 | 02100 04703 | 0.1378 | 01117 | 08907 | 0.6738 | 0.0601 0.0451 | 0.0402 | 0.0320 | 00151 00671 0.0053 | 0.00M
24 | 07676 | 06217 | 0a91s | mﬁs_‘ 03101 | 02470 | 05071 | 04577 | 04764 | 6.4015 | 00817 | 00650 | 06532 | 006t 0.0349 | 0.0284 | 0.0126 | 0.0057 | 60047 | 00018
£ | 07798 | 06005 | 04776 | 03751 | 02053 | 02390 | 01842 | 0.1460 | 0.1960 | 6.0923 0.6736 | 0.0588 | 0.0471 | 8.0378 | 0.0304 | 0.0245 | 0.0005 | 0.0045 | 0.0038 | 0.0014
J0 | 07419 | 05521 | 0.4120 | 03083 | 62314 | 04741 | 0.1314 | o.0094 | 00754 | o5 0.0437 | 00334 | 0.0256 | 0.0196 | 0.0151 | 0.0116 | 0.0042 | 0.0016 | 00012 *
35 0.705¢ | 05006 | 0.3554 | 02534 | 0.4813 | o301 0.0937 | 0.0676 | 0.04%0 | 0.0356 | 0.0259 | 0.0188 | 0.0136 0.0162 | 0.0075 | 0.0055 | 0.0017 | oo0os | - .
36 | 06989 | 04902 | 03450 | 02437 | 0.4727 | 0.4227 | 00875 | 00676 | 0.0448 06323 | 0.0234 | 0.0169 | 0.6123 | 0.0089 | 0.0065 | 00048 | 0.0094 1 - k
46 | 06717 | 0450 | 03066 | 02083 | 0.1420 | 0.0972 | 0.0668 0.0460 | 0.0318 | 0.0221 | 0.0152 | 0.9107 | 0.0075 | 0.0053 | 0.0007 | 0.0025 60007 | - =
20 | 06080 | 03715 | 02281 | 01407 | 0.0872 | 0.0543 | 0,639 | 00213 | 00738 0.0085 | 0.0054 | 0.0035 | 0.0022 | 0.0014 | 0.0009 0.0006 AT . :
Present Value Interest factors for Annuity of 1 Discounted at r Percent for n Periods:
PVIFA (= [1—1/(1+1) "] /r
Pariod | 1% | @ | % 5% % % B% | o | do% [ ottt [eoss | A% | 4% | 15% | 0% | 20% | 2en | | 30n
1 0.8501 | 05804 | 09709 | 0.9615 | 0.0524 | 0.9434 | 0.0345 | 09259 | 0.9174 | 0.9091 0.9005 | 08929 | 0.8850 | 0.8772 | 0.8636 | 0.8621 | 0.8333 | 0.8065 | 0.8000 | 07532
2 19704 | 19416 | 19135 | 14851 1.8504 | 18334 | 1.8080 | 17833 | 17504 17355 | 1.7125 | 1.6901 | 1.6681 | 1.6467 16257 | 1.6052 | 1.527R | 1.4568 14400 | 1.3609
3 25410 | 28839 | 28206 | 2771 27232 | 26738 | 26243 | 2511 245313 | 24860 | 24437 | 24018 23612 | 23216 | 29832 | 22450 | 2.1065 | 1.9813 19520 | 18161
4 39020 | 38077 | 37971 | 36299 | 35460 | 34651 | 33872 | 33121 | 32307 | 31899 | At 30373 | 2.0745 | 20137 | 2.8550 | 27982 | 2.5887 | 24043 | 23616 | 21662
5 | a8y | 4735 | 45707 | 44518 | 43205 | 42124 | 41002 38927 | 36807 | 3.7908 | 36959 | 3.6048 | 35172 | 3.4331 | 39522 | 3.2743 | 29906 | 27454 | 25093 | 24358
5 5.7955 | 56014 | 54172 | 52421 | 50757 | 49173 | 47665 | am220 | 44850 | 43553 | 42305 41114 | 39975 | 38887 | 37845 | 36847 | 3.3255 | 3.0205 | 29514 | 26427
T 6.7282 | 6472 | 62303 | 60037 | 57864 55894 | 53803 | 52064 | 50030 | 4.B584 47122 | 45638 | 44036 | 47893 | 41604 40386 | 3.6046 | 32423 | 11611 | 2802
B T.8517 | 73255 | 1097 | eraar 6.4632 | 62098 | 50713 | 57488 55348 | 53340 | 54461 | 49675 | 4.7088 46389 | 44873 | 43436 | 38372 | 34212 33289 | Zop47
£l B.5660 | 84622 | 7.7801 | 7.4353 | 7.1078 | 8017 | 65152 | 62469 | 5995 | 57590 | 55970 S3282 | 5317 | 49484 | 47716 | 46065 | 4.0310 | 35655 | 34831 | 30990
W 84713 | 89826 | 85302 | atie | 727217 73601 70236 | 67101 | 64177 | 61446 58802 | 5.6502 | 54262 | 52161 50188 | 48532 | £1925 | 36810 | 35705 30815
1 10368 | 97868 | 92526 | B.7605 | 83064 | 7.8850 | 7.4987 | 7.1390 | 6.8052 | 6.4951 | 6.2065 59377 | 56880 | 54507 | 52337 | 50286 | 43271 | 37757 | 36564 | 3940
12| 11255 | 10.575 | 99560 | 93851 | 89633 | 83038 | 7.0477 | 75961 | T.1607 SB137 | 64924 | 6.9944 | 59176 | 56605 | 54208 | 51971 | 4.4392 | 38514 | 37251 | 34803
13 12434 | 11.348 | 10635 | 0.ogse 9.3936 | 8.8527 | 83577 | 70038 TABGS | T.1034 | 67490 | 64235 | 681718 58424 | 56831 | 53423 | 4597 | 390124 37801 | 32333
14 | 13004 | 12106 | 11.296 | 10.563 | 9.8996 | 92950 | 87455 | 82442 | 77862 | 73067 69915 | 66282 | 6.3025 | 6.0021 | 57245 | 54675 | 46106 | 30616 | 38291 | 32487
15 13.865 | 12648 | 11.838 | 11.148 10.380 | 97422 | 91079 | 85595 | 20607 16061 | 71806 | 68100 | 64824 | 51422 58474 | 55755 | 46755 | 40013 | 38503 32682
16 14718 | 13.578 | 12561 11.652 | 10.838 | 10406 | 9.4465 | 5.8514 83126 | T.8237 | 7.3792 | 69740 | 68039 | 6.2651 59543 | 5.6685 | 47296 | 40333 | 38874 | 12802
7 15.562 | 14292 | 13166 | 12966 | 11.774 10477 | 97632 | 94216 | 85436 B.O216 | 7.5488 | 71196 | 6.7201 | 63729 60472 | 57487 | 47746 | 405 30009 | 32048
18 16308 | 14992 | 43.754 | 42.656 | 11.69 | 10.828 | 10050 | 93710 | 6.7556 | 82014 | 7.7016 12497 | 68380 | 64674 | 61280 | 58178 | 48122 | 40799 | 38270 | 33037
12 17226 | 15678 14.324 | 13934 | 12085 | 11458 | 10336 9.6036 | 8.9501 | 83649 | 7.0303 | 73658 | sas0 6.5504 | 6.1962 | 58775 | 4.8435 | 40967 | 304 33105
20 | 18005 | 16351 | 14877 | 13500 | 12482 | 11470 10584 | 98181 | 9.1285 | 85136 | 7.9633 | 7.4604 | 7.0248 | 66231 | 6.2593 | 59288 | 40698 | 41103 39538 | 3315
21 | 8657 17011 15415 | 14029 | 12841 | 11.784 | 1083 10617 | 93972 | B.6487 | B.O7H1 7.5620 | 74016 | 66870 | 6.3125 | sorm 48913 | 41212 | 39631 33198
22 19.660 | 17.658 | 15037 | 34451 | 13463 12.042 | 11.061 1020 9.4424 | 9.7715 | BATST | 7.6446 | 7.1695 6.7429 | 63587 | 60113 | 49004 | 41300 19705 | 33230
n 20,456 | 18.292 | 15444 | 14857 13489 | 12303 | 11.272 | 10311 9.5802 | 8.8832 | 8.2664 | 7.7184 | 7.2907 67021 | 63088 | 60442 | 40245 | 41371 10764 | 33254
24 21.2483 18.914 16.036 | 15247 | 13.790 | 12550 | 11460 10528 | 9.7066 | B.9847 | A3481 T.7843 | 7.2829 | &8351 64338 | 6.0726 | 49311 | 41478 | 39811 33272
25 22023 | 19523 | 17.813 | 15622 14094 | 12783 | 11654 | 10675 98926 | 9.07T0 | B4217 | 7.8801 73300 | 68729 | 64641 | 60871 49476 | 41474 | 30849 | 33286
30 | 25808 | 22396 | 19.600 | 17.202 | 15972 | 13.085 | 12409 | 11558 10274 | 94260 | 8.683¢ | 8.0552 | 7.4957 | 7.0027 | 65660 | 64772 | 4.9789 | 41601 | 35950 | 33521
35 20400 | 24.000 | 1487 | 18.665 16374 | 14498 | 12948 | 11.655 | 10567 96442 | 88553 | BA?SS | 7.5856 | 7.0700 66166 | 652153 | 49915 | 41644 | 3oogg | 3930
36 30108 | 25489 | 21.837 | 189.908 | 16.547 14.621 13035 | 10717 | 10,612 | 9.6765 | 88786 B.1024 | 7.5079 | 7.0100 | &62M 5201 408920 | 41640 | 39087 | 333M
40 | 32835 | 27735 | 23415 19.793 | 17.159 | 15045 | 13332 | 119025 10757 | 97791 | Bo511 | 82438 | 76044 71050 | 66418 | 62335 | 49968 | 4165 | 39995 | 33332
30| 39196 | 31424 | 25.730 | 21487 | 18.25 | 15782 | 13801 | 12253 | 10962 S9148 | 50417 | 83045 | 7.6752 | 7.4327 | 66605 | 6.2463 | 4.9995 | 41666 | 39999 | 3333
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CIFA PART I SECTION 5§

FIXED INCOME INVESTMENTS ANALYSIS
TUESDAY: 26 November 2019, 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) Fixed income securities provide investors with a return in form of periodic payments and eventual return of the

principal at maturity.

With reference to the above statement, identify four types of fixed income securities available to investors in your

country. . _ (4 marks)
(b) Explain the following terms as used in the global bonds markets:

(i) Supranational bonds. . (1 mark)

(i) Euroyen bonds. (1 mark)

(iii)  Offshore bond market. (1 mark)

(iv) Yankee bonds. {1 mark)
(c) As a fixed income analyst at a renowned investment bank, you have been presented with the following details

regarding a five-year convertible bond issued by Bamboo Limited.

Par value Sh. 1,000
Coupon rate 8.5%
Market price of convertible bond Sh.900
Conversion ratio 30
Estimated straight value of the bond Sh.700

The market price of Bamboo Limited’s ordinary shares is Sh.25 and the divided per share (DPS) is Sh.| per annum.

Required:

Compute the following:

(i) Conversion value of the bond. (1 mark)
{ii) Market conversion price. ’ (1 mark)
(iii) Conversion premium ratio. (1 mark)
(iv)  Premium over straight value. ' (1 mark)
) Favourable income differential per share. (2 marks)
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(d) A 7% annual coupon bond has two years to maturity. The interest rate tree is illustrated below:
Sh.27? Sh.100
Sh7.0 - Sh.7
7.1826%
Sh.77? Sh.100
4.5748% Sh.7
Sh.??7?
Sh.7 Sh.100
5.3216% Sh.?
Today 1 year 2 years
The bond has a par value of Sh.100
Required:
Determine the value of the bond today. {6 marks)
(Total: 20 marks)
"~ QUESTION TWO
(a) Highlight five properties of duration as used in fixed income securities. (5 marks)
(b) A bond dealer provides the following information on a portfolio of fixed income securities:
Bond | Par value Market price | Coupon rate Moedified Effective Effective
_| Sh.(million) {Sh.) (%) duration duration convexity
W 2 100 6.5 8 3 154
X 3 93 5.5 6 1 50
Y 1 95 7 8.5 8.5 130
- Z 4 103 8 b4 5 -70
Required:
(i) The effective duration for the portfolio. (2 marks)
(ii) The price value of a basis point (PVBP) for the portfolio. (2 marks)
(iii) Giving reason(s), identify the bond(s) with no embedded options. (2 marks}
(iv) Giving reason(s), identify the callable bond(s). (2 marks)
(v) Giving reason(s), identify the putable bond(s). (2 marks)
(vi) Determine the approximate price change for the 7% bond assuming that the yield-to-maturity (YTM)
increases by 25 basis points. (2 marks)
{c) The following information relates to a 6% annual coupon treasury note with 1.5years to maturity:
| Maturity Spot rate
6 months 5%
1 year 6%
1.5 years 7%
The par value of the treasury note is Sh.1,000.
Required:
The arbitrage profit assuming that the treasury note is selling for Sh.992. (3 marks)

{Total; 20 marks)
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QUESTION THREE

(a) Explain four reasons why fixed income analysts prefer to use London Interbank Offered Rate (LIBOR) curv-as a
benchmark for valuing fixed income securities. (3 'marks)
(b) An analyst gathers the following data relating to a 3% coupon corporate bond that matures in 2 years:
Period Years to Spot rate Corporate spread
maturity (%) (%)
1 0.5 3.00 0.50
2 1.0 3.30 0.50
3 1.5 3.50 0.50
4 2.0 4.00 0.50

The par value of the bond is Sh.100

Required:
Determine the bond’s price.
(c) The bond equivalent yield (BEY) spot rates for treasury yields are provided below:
Period Maturity Spot rate
(")
1 0.5 1.20
2 Lo 2.10
3 1.5 2.80
4 2.0 330
Required:

The 6-month forward rate one year from now using bond equivalent yield (BEY).

(4 marks)

(4 marks)

(d) Four non-convertible bonds have the yield spreads to treasury securities as shown below:
Bond Maturity Nominal spread  Zero volatility spread Option adjusted spread (OAS)
(years) (bps) (bps) (bps)
W 2 156 153 130
X 3 173 174 199
Y 5 188 189 © 164
Z 10 202 201 226
Required:
Analyse the bonds based on the above spreads. {4 marks)
(e) A bond with a coupon rate of 8% and a full price of Sh.908 has a yield-to-maturity (YTM) of 9%. The bond duration
is 9.42 and its convexity is 68.33.
Required:
Estimate the change in the full price of the bond for a 30 basis point increase in yield-to-maturity. (4 marks)
(Total: 20 marks)
QUESTION FOUR
(a) Analyse five factors that could affect the repurchase agreement (repo) margin. (5 marks)
b) (i) In the context of bond pricing, explain the term “matrix pricing”. (2 marks)
(i) Geoffrey Musomi is estimating the value of a non traded 4% annual pay, BB rated bond that has five years

remaining to maturity. He has obtained the following yield-to-maturity (Y TM) on similar corporate bonds:

- BB rated, 4 year annual pay 5% coupon bond YTM
- BB rated, 6 year annual pay 4% coupon bond YTM
- BB rated, 6 year annual pay 6% coupon bond YTM

Required:
The value of the non traded bond.

{4 marks)
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(c)
(d)

Highlight two strengths and two weaknesses of structural models in credit analysis. (4 marks)

Neta Ltd. is a high vield bond issuer with a credit rating of Ba2/BB. The company has presented the foliowing
financial information:

Sh.*“million” _ Sh.“mill{on”

Cash : 10 Accounts payable 0
Accounts receivable 15 Short term debt 5
Inventories 55 Current portion of long-term debt 3
Land 10 Long-term bank loans 30
Property, plant and equipment 85 Secured bonds 10
Good will 25 Unsecured bonds 20

Net pension liability 22

Paid-in-capital 10

Retained earnings
Total liabilities and equity

=
Bls

Total assets

Additional information:

1. For the year ended 30 September 2019, Neta Ltd.’s earnings before interests, taxes, depreciation and amortisation
(EBITDA) were Sh.45 million. '

2. For firms in Neta Ltd.’s industry, credit rating standards for an investment grade (Baa3/BBB) credit rating include
a debt to EBITDA ratio of less than 1.8x and a debt to capital ratio based on all sources of financing less than 40%.

3. On an investors briefing, Neta’s management states that they believe Neta Ltd. should be upgraded to investment
grade based on its debt to EBITDA ratio of 1.5x and its debt to capital ratio of 34%.

Requited:
Using relevant financial ratios, explain why a credit analyst might disagree with the management’s assessment.
{5 marks)
(Total: 20 marks)

QUESTION FIVE

(a)

(b}

(©)

{)] Explain the term “riding the yield curve strategy” as used in active bond portfolio management. (2 marks)

(i) Summarise three applications of vield curve, (3 marks)

Johnstone Mwau is the portfolio manager of fixed income securities at Alpha Bank Limited and is examinin.g the term
structure of credit spread for one of the bank’s holdings. He has obtained the following data on Mbauni Corporate’s 5
year, 3% senior unsecured bond issued three years ago:

Payment date Risk-free rate  Credit spread
(%) (%)

30 September 2021 0.15 - 0.01

31 March 2022 0.22 0.02

30 September 2022 0.25 0.03

31 March 2023 0.27 0.04

The rates given above are continuously compounded annual rate:
The bond has a par value of Sh.1,000

Required: )
The present value of expected loss for the bond. (5 marks)

You are analysing three bonds; A, B, and C each with a face value of $h.10,000, 12% coupon rate and five years
maturity. Bond A pays interest annuvally while bond B and C pay interest semi-annually and quarterly respectively:

Required:
(i) The price for bond A, B and C assuming yield-to-maturity (YTM) is 10%, 12% and 16% respectively,
(9 marks)
{ii) Comment on the relationship between bond price, coupon payments and the yield-to-maturity from the
computations in (¢) (i) above. (1 mark)
(Total: 20 marks
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CIFA PART 11 SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEBDNESDAY: 22 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
{a) (i) Outline three factors that could determine the price of convertible bonds. (3 marks)
(ii) The selected data for a convertible bond is presented below:
Issue price - ¢ Sh.1,000 at par
Conversion period : 13 September 2018 to 12 September 2021
Initial conversion price : Sh.10 per share
Threshold dividend : Sh.0.50 per share
Change of control conversion price : Sh.8 pershare
Ordinary share price on issue date : 5h.8.70
Share price on 17 September 20138 ¢ Sh.9.10
Convertible bond price on 17 September 20 18 Sh.1,123
Required:
The market conversion premiuni per share for the convertible bond on 17 September 2018. (3 marks)

(b}

(c}

(d)

A bond with a face value of Sh.1,000 and a recovery rate of 8.6% has a probability of default of 15%.

Required:
(i) The loss given default. {2 marks}
(ii} The expected loss. (2 marks)

Babito Fund Management Company (BFMC) has an outstanding 3-year, $h.1,000 par value bond with a 5.7% coupen
rate payable annually. The current market price of the bond is Sh. 97.708. The bond has a yield to maturity (YTM)
of 6.034%.

Reguired:

(i The price of the bond. (1 mark)
(i) The bond’s current yield. (1 mark)
{ii)) Explain whether the bond is selling at par, at a discount. or at a premium. (1 mark)
{iv) Compare the bond’s current yield calculated in (¢) (i) above to its YTM. {2 marks)

Kangaroo Limited’s bond which is currently selling at Sh.955, has a 12% coupon interest rate and a Sh.1,000 par
value. The bond pays interest annually and has 15 years to maturity.

Required:
(0 The yield to maturity (Y TM) on this bend. (3 marks)
(i) Explain the relationship that exists between:
. The coup.uon interest rate and YTM. (I mark)
. The par value and market value of a bond. {1 mark)
{Total: 20 marks)
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QUESTION TWO

(a)
(b)
(c)

(d)

(e}

Describe three bond covenants available for high yield issuers, {3 marks)

.Summarise three types of securities issued in the Eurobond markets. {3 marks)

Distinguish between “modified duration” and “effective duration” in relation to fixed incowe risk and return.
(2 marks)

Harrison Omeke, a financial analyst at Fanishi Capital has been provided with the following information about bond
X for analysis: )

Coupon rate : 3%

Payments : Annually

Yield : 7.634%

Time to maturity - 10 years

Price : Sh.1,024.97

Par value : Sh.1,000.

Required:

{i) Macaulay’s duration of the bond. {4 marks)
(i) Interpret the results obtained in (d) (i) above. {2 marks}

A bond is purchased between coupon periods. The number of days between the seitlement date and the next coupon
payment is 115 days. There are 183 days in the coupon period. The bond has a coupon rate of 7.4% and a par value
of Sh.100. There are 10 semi-annual coupon payments remaining.

Required:

(i) The dirty price for the bond assuming a 5.6% discount rate. (4 marks)
(ii) The accrued interest for the bond. (1 mark)
{iii) The clean price of the bond. (! mark)

(Total: 20 marks)

QUESTION THREE

(a)

(b}

Y our national government intends to issue a Sh.300 billion bond to finance infrastructural development in the country.

As a certified investment and financial analyst, advise the cabinet secretary in charge of the National Treasury on
three distribution methods that the government could use to issue the bond. (6 marks)

The following information relates to two callable bonds issued by Yellowline Limited:

Estimated percentage change in price assuming interest rates change by:

Bond
=50 basis points (BPS) +50 basis points (BPS)
KK +4% -8%
ZA +13% -1 0%
Additional information:
1. Both bonds have the same maturity period.
2. The coupon rate for bond KK is 8% while that of bond ZA is 14%.
3. The yield curve for this bond issue is flat at 10%.
Required:
Citing relevant justifications, advise an investor on the bond 10 invest in. (4 marks)
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{c)

The yields for Treasuries with different maturities on a certain day were as shown in the following table:

Maturity Yield (%)

3 months 1.41

6 months 1.71

2 years 2.68

3 years lor

5 years 3.70

10 years 4.51

30 years 3.25

Required: _

(i Plot a yield curve for this day. 3 marks)

(it} Approximate}he rate of return for investors holding a 3-year Treasury note starting from now assuming that
the expectation hypothesis holds. (2 marks)

(Hi) Determine the rate of returnt for investors holding a 1-year Treasury note starting 2 years from now, assuming
that the expectation hypothesis holds. {2 marks)

(iv) Explain the scenario where, even though the yield curve slopes upwards, investors do not expect rising

interest rates. (3 marks)
(Total: 20 marks)

QUESTION FOUR
Examine four factors that could be considered by a credit rating agency when evaluating the credit quality of a local
currency debt. (4 marks)

(a)

(b)

A financial analysts is valuing a zero coupon, 4-year corporate bond with a par value of Sh.1.000. The analyst has
estimated the risk neutral probability of default for each date for the bond is 1.50% and the recovery rate is 30%. The
government bond yield curve is flat at 3%. The analyst has gathered the data on annual payment government bond
which is used to construct a binomial interest rate tree based on an assumption of future interest rate volatility of 20%.

Par curve for annual payment government bonds:

Maturity Coupon Rate  Price Discount factor Spot rate Forward rate
(%) (Sh.) (") (%)
! -0.25 100 1.002506 -0.25 -
2 0.75 100 0.985093 0.7538 1.7677
3 1.50 100 (.955848 1.5166 3.0596
4 2.25 100 0.913225 22953 4.6674
2. One year binomial interest rate tree for 20% volatility:
Date 0 Date 1 Date 2 Date 3
4.3999% / 8.0804%
(0.125¢)
2.1180% (0.2500)
| w5
-0.25% _ 5.4164%
(£.000) . / 0.3750)
| 2.9493%
| ws00)
1.4197%
(0.500) 3.6307%
\ / (0.3750)
1.9770%
(0.2500)
2.4338%
(0.1250)
The corporate bond has a market price of Sh.873.
Required: . .
Determine whether the corporate bond is properly priced. {10 marks)
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(c)

The current forward curve for one year rates is provided below:

Time period (Years) Forward rate (")
0 1.88
i 277
2 3.54
3 4.12

Martin Wendo, a financial analyst, is considering valuing a 4-year, 3.75% annual coupon payment bond with a par
value of Sh.100 which has the’same risk as the bonds used to obtain the forward curve illustrated above.

Required:
Advise Martin Wendo on the value of the bond using implied spot rates. (6 marks)
{Total: 20 marks)

QUESTION FIVE

(a)

(b)

(c)

(d)

Argue four cases why investors could prefer to use swap curve over a government bond yield curve in evaluating the
performance of fixed income securities. {4 marks)

The annual yield to maturity (YTM) for a 6-month and a 1-year Treasury bond is 5.2% and 6.0% respectively. The
price of each issue is Sh.100.

The following Treasury yield curve has been estimated for G-month periods to a maturity of 3 years:

Years to Annual yield
maturity to maturity
(%)
1.5 6.2
20 6.8
25 7.0
3.0 7.2
Required:
The 1.5-year, 2-year and 3-year spot rates. {6 marks)

The selected abridged financial data for a large manufacturing firm is presented below:

Sh. “million™

Cash 1.350

Total debt 7.6114

Net debt 6,561

Interest expense 590

Earnings before interest, tax, depreciation

and amortisation (EBITDA) 990

Debt structure:

Secured debt {bank loans and bonds) 4,899

Senior unsecured bonds 1.948

Subordinated bonds 764

Total debt 7,611

Required:

(i Gross leverage through each level of debt, including total debt. (3 marks)
(ii) The net leverage for the total debt structure. (I mark)
(iii} Explain why the firm has so much secured debt relative to unsecured debi. {2 marks)

An investor buys a 4-year, 10% annual coupon bond priced to yield 5%. The investor plans to sell the bond in two
years once the second payment is received. The coupon re-investment rate after the bond purchase and the yield to
maturity (YTM) at the time of sale is 3%. The par value of the bond is Sh.100.

Required:
The investor’s realised rate of return. {4 marks)
{Total: 20 marks)
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CIFA PART 11 SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 28 November 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

(a}

(b)
{c)

(d)

Explain the following terms in telation to bonds secondary market:

(i) Off-the-run issue, {1 mark)
{ii) Bond equivalent yield. {1 mark)
(i) Settlement day. {1 mark)
(v} Bank discount basis of price quotes. (1 mark)
Examing four main features of Eurobonds. (4 marks}

Maurine Amwayi, a financial analyst at Nimo Financial Services is researching on the relationship between yield
changes and bond price. She has gathered the following information on three bonds; A, B and C trading in the
securities exchange.

Bond Required yield (%)
A 0.8
B 1.0
C 190

Luch ol the above bonds has a par value ol Sh.i 000 and offers an annual coupon rate of 10%. paid semi-annuatly.
Fach bond matures in 20 years,

Required:
(i) The price of bonds A, B and C. (3 marks)
{i) Comment on the results obtained in (¢) (i} above. (3 marks)

An investor buys a 20-year, 9% annual coupon bond for Sh.1.213.55. The bond is callable in 3-years at a call price of
Sh.1,090. Assume that the par value of the bond is Sh.1,000.

Required:
{i) The bond’s yield-to-maturity (Y TM). (3 marks)
{ii) The bond’s yield-to-call. (3 marks)

(Total: 20 marks)
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QUESTION TWO

() Describe three ways of characterising a bond, (6 marks)
(b} A fixed income analyst uses the following financial data from the new issue prospectus (o caleulate credit ratios:
2016 2017
Shw)™ Sh.-¢00™

Revenues 20,500 18.700

Operating expenses 18,700 17,100

Depreciation 750 670

Interest 304 257

Taxes 149 I35

Net income ' 597 539

Total debt 4,500 4,425

Required:

(i) Debt-to-earnings before interest, tax, depreciation and amortisation {EBITDA) ratio. (1 mark}

{ii) EBITDA-fo-interest coverage ratio, {1 mark)

(iii) Earnings before interest and tax (EBIT) to interest coverage ratio, (1 mark)

(iv) Comment on your results obtained in (b) (i) to (b) {iti) above. {1 mark)
(c) The tollowing information relates 1o & bond credit ratio score table developed by a rating agency:

Rating at year end

Enitial AAA AA A BB BB B oo Defauin
rating
AAA 9366 5.83 0.40 0.09 0.03 0.00 .00 .00
AA 0.606 91.72 6.94 0.49 0.06 .09 (.02 .01
. A 0.07 225 91.76 5.18 0.49 .20 0.01 0.04
BBB 0.03 0.26 4.83 89.24 0.44 0.81 0.16 .24
BB 0.03 0.06 0.44 6.66 83.23 7.46 .08 1.08
B 0.00 0.10 0.32 0.40 572 83.62 3.84 5.94
CcCC 0.15 (.00 0.29 0.88 1.9 10.28 61.23 25.26
Default 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100
Reqguired:
(i} Explain the term “credit rating migration™, {2 marks)
(i) The probability that a bond starting with credit rating BBB will drop to a lower rating. {1 mark)
(iit} The probability that a bond whose rating at the beginning of the year is AA will default during the year.

{1 mark)
(iv) The probability that a bond initially rated at CCC will remain at CCC at year end. (1 mark)

(d) A-20 year maturity bond with a 10% annual coupon rate currently sells al a yield-lo-maturity (YTM) of 99%.
An analyst forecasts that 2 years trom now, 18-year bonds will sell at a YTM of 8% and that coupon payments can be
reinvested in short-term securities over the coming years at a rate of 7% per annum.

Required:
The bond’s 2-year return. (5 marks}
(Total: 20 marks) —
QUESTION THREE
(a) Differentiate between “static spread™ and “option adjusted spread (OAS)". (2 marks)
(h) The tollowing information relates to three bonds:;
Boud Maturities (years) Coupon rate (%) Yield-to-maturity (YTM) (%)
| . | 5 4.5
2 2 5 5.0
3 3 0 5.5
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(c)

)

Additional inTormation:

N Fach bond has a par value of Sh, 104,
2 Coupons are paid annually with the first coupon payment coming in exactly one year from now.
3 The YTM is also quoted as an annual rate.
Required:
() The price of a bond with a maturity of' 3 years and a coupon rale of 5%. (3 marks}
Qi) Fhe modilicd durition ol a bond portfolio with 30% invested in bond | and 70% invested in bond 2.
{2 marks)

(it} Determine by how much the value of the portfolio in (b) {ii) above would change assuming that the vields ol

all bonds increase by 0.15%, ¢ mark)y
(iv) Outline three limitations of modilicd duration. (3 marks)

A semi-annual Sh. 1,000 par value floating rate note (FRN) has two years to maturity. The reference rate is 180 day
London Inteebank offered rate (LIBOR) and the quoted margin is 60 basis point. The 180 day LIBOR today is 3% and
the required margin is 86 basis point.

Required: -
The value of the Noating rate note. {3 marks)

Ann Mwaura gathers the following data relating to a bond that is callable at Sh.101.00 every year starting one year
from today.

The binomiat interest rate tree (10% volatility assumed) for valuing & 3-vear callable bond with a coupon rate of 6.0%
ts provided below:

4o
5.00% \
. \ 7.40%
5.60% —
\ 6.10%
4.30% /"
\ 4.75%
| 4.00%
Today Year | Year2 Year 3
Required:
The value of the callable bond using the interest rate trec above, (6 marks)

(Total: 20 marks)
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QUESTION FOUR

()

(b}
(c)

{d)

QUEST
(@)

(b
()

{d)

LExamine two implications tor each of the following term structure of interest rates theories when the yield curve is
downward sloping: '

() Pure expectation theory, {2 warks)
(i) Liguidity preference theory. {2 marks)
Citing four reasons, explain why the price of a bond could change over a given period of time, (% nrarks)

The following prices are available for treasury strips with a principal of 106,

BBond Maturity year Price
A I 95.92
3 2 92.01
C 3 87.00
Required:
Compute the annual torward rate from vear two to year three. {4 marks)

The following information retates to a certain bond quoted at the securities exchange;

Price as a percentage Annual Annual Maturity
of par value coupuon rate () period ’ {yehrs)
FHIZ.6364 4.23 | !
HIS 363 4.75 2 : 2
Required:
The 2-year spot vate using the bootstrapping method, : (4 marks}

(Total; 20 marks)

10N FIVE
A bond with a coupon rate of 5.25% and 3 years to maturity has the [ollowing forward rates:
Year One year forward rate (%)

| 3.5

2 4.523

3 58

The bond has a par vislue of Sh. 100,

Required:

{i) TFhe arbitrage free value of the bond, {2 marks}
{ii) The value of the bond using the spot rate method. (5 marks})
Assess three Lypes ol event risks that could affeet a lixed income instrament. (6 marks}

Sabely Amusimbwa, a risk manager at Fanisi Bank is assessing how raling agencies measure sovereign default risks.
In particwdar, she is researching common mistakes made by rating agencies when rating sovereigns and corporations.

Required: _
In velation to the above statement, argue four cases against relying on credit agencies in evaluating the
creditwerthiness of a corporate or sovereign bond. : {4 marks)

A Sh.1,000 par value bond with 22 years to maturity and a 4% semiannual coupon rate has a yield-to-maturity (Y1M)
ol 5%, : ’

Requived:
The convexity of the bond assuming a 3 basis peint change in yield. (3 marks)
(Total: 20 marks)

L P L L T T T T R W T A e,

CFS2 Page 4
Out of 4




Present Value of 1 Received at the Lind of 11 Peniods:

PVIF, = V/(1+r)" = (1+0)"

Pariod 1% 2% 3% A% 5% 6% i% 6% ¥4 10% 12% 14% 15% 16% 18% 20% 2% 264% 32% 6%
1 9901 9804 9709 9615 G524 434 S2ag 9239 9174 9031 BEZ9 BYYZ 8696 A6 8475 8332 8063 7Y 7576 13da
2 9803 9612 9428 9246 3070 8900  AY34 BSTY 8487 B2B4 7STZ OTEOS  TSG1 7432 Ti182 6544 6504 BLM 5739 5407
3 ST08 5423 9191 8890 B6IB B3 93563 733 TY22  .TS13 T11E 6750 6575 6407 6086 5TO7 5245 4768 4daB 975
4 9690 9238 BASS 8548 8227 AT FE2S 7350 TOA4  GBAD  A3ASS 5921 ST18 5523 5158 4823 4230 TS 32M 1923
3 (9535 9057 B6ZE  AZ19 TRAIS T4TI .TII0  6BOG 4489 6209 5674 5194 4972 4T61 4374 4018 34 2310 2435 143
] (8420 8880 B3TS .TH03 T46Z 7050 6661 602 5963 5645 5066 4556 4323 4104 3T04 A9 2751 2214 1880 1580
7 9327 ATOE  B131 7538 T107 6651 6227 5835 3470 5132 4523 39096 3759 3536 3139 2?91 2248 MTITE 3432 1162
-] 9235 8535 .7a3d  TMT 6768 6274 3820 5403 5049 4665 403F 2506 3269 3050 2660 2326 1709 1398 1085 0954
k] 8143 B18B8 7Ee4  TO2E 6446 5919 5439 5002 4604 4241 3606 0TS 2843 2630 2255 9538 1443 1084 0822 0628
10 8051 8203 .T441  ATIE 6135 5584 5003 4832 4224 3035 3220 2697 2472 2267 4911 1615 1164 08T 0623 (MEZ
LAt 8963 BO43 7224 6436 5847 5260 L4753 478 IITS 2505 2975 2366 2149 1954 (619 1348 0939 0862 0472 00
12 8874 7885 .T0i4 6248 5568 4970 4440 571 3555 3186 2567 2076 1869 16BS 1372 4122 0757 0517 0357 0250
13 Aa7ar  TTa0 Gewd 8006 53031 46088 4150  36TT 3262 2887 2292 1621 4625 1452 1463 0935 0610 0404 OZM1 0MB4
14 AT00 75T BB 5T7S 5051 4423 .36T9 L0050 2992 2633 2046 15397 443 1252 0895 07T 0492 0316 0205 0135
15 B613 7430  B4y3 5553 4B10 4173 3624 3152 2745 Z3as4 1877 1401 1329 1079 Q835 0643 0397 0247 M55 0099
16 8528 784 B231 5339 4581 3936 38T X649 2519 MTSE 1633 1229 1069 L0930 QT02 0541 0320 0192 G118 Q072
17 2444 {42 G050 5134 4363 A4 MEE T3 2311 bR 1456 1078 0929 0802  06Q0 0451 0258 0150 0089 0054
18 8360 7002 U674 4935 4155 3503 2959 502 20 4TS 1300 0346 0908 0691 0308 0276 0208 0118 006 D0QS
19 8277 6864 57C3  4AT46 3957 3305 LZFES  2MT 45 1833 6% 0B29 0703 05396 0421 03 .0ied 0097 0031 DO29
20 8193 6130 5537 4564 AT7E9  M18 2S84 2145 T84 1486 1037 0720 0611 D14 0363 0281 G435 0072 0039 00N
25 F798 6093 4776 ITSY 2953 2330 1842 4460 1160 0523 0588 0378 Q304 0245 O160  M45 0048 0021 0010 0005
10 T419 8521 4120 3083 2314 T4 1314 0994 O7S4 0573 0334 0196 0451 0116 0070 0042 0016 0006 0002 .00
40 BT1T 4528 2066 2093 1420 0972 0668 0460 06 Q224 007 0033 0037 0026 O3 0007 0002 .00t
50 8050  A7T15 2281 A4Q7 0872 0343 0339 03 oM 0085 0035 0014 0009 0006 0003 OO0t
60 5504 3048 4697 095t 053G 0303 0173 0099 0057 G033 0011 0004 Q002 G004
* The factor is zero to four decimal places !
i ‘Period tor n Penods:
Present Value of an Annuity of 1 Pet Penod_ fo
L
I-
T
" (L+ oy
- fUored (b)Y
TTOEEEAT o
srmecs 4%, 2% a4, 4% 5% &% 7% a% % 0y 1% 14%  15% 16% SE% 0% 24%  28%  32%
1 09931 05804 09709 09615 03524 0943 0.9MG 09295 0.5174 05081 08923 04712 05696 (8821 08475 08333 09065 0.7843 0.7576
2z 19704 19416 1.5135 18661 15534 18334 18000 1.7933 1.7551 17355 16901  1.6467 1.6257T 16052 1.5636 15278 14568 13916 1.331S
3 23410 2.8839 28286 277S1 27237 26730 2.6243 25771 25393 24869 24018 23218 228232 22433 21743 24085 19912 1.6884 17663
4 39020 380YT ATV 5239 25460 3465t 33872 AMT 12397 A46SI 30373 29137 28554 27982 2.6%01 25687 24043 2.2410 20057
5 48534 47135 45787 44518 43255 4024 40007 39927 3.8097 279G 36048 34331 33522 33743 34272 29906 27454 25320 23457
1 57935 56014 N41T2 52424 50757 49173 ATEES 46229 44859 43551 44114 3.BEST 3.784% 36847 34976 323255 I0M5 27504 25342
T 57202 64F20 62303 60025 57964 55824 53893 52054 30330 40584 45638 42853 41604 40336 28115 36045 3.2423 29370 1E7T7S
8 TEST 72255 T.0M9T 6732} 64632 B2095 59713 57486 55348 53349 49676 4.636% 44873 43436 40776 38372 3I4ANZ 30758 27860
9 85680 BG22 T.7961 T4333 TAO0TE BT 65152 62469 59952 S.7500 53202 45464 47716 46065  4.3030 40310 35855 31842 28651
¢ 54713 69826 B5302 AN109 TINT  T3IBM TOZM B TION  G41TT 61448 56502 SHME1 S.0183 4.8332 44941 41925 3IGEI9 32689 29304
11 103676 9.7H68 92526 0.7605 93064 7TBE6S 7.4987 7.1390 58052 £.4951 59377 54527 52337 50286 46560 4371 ATIST 22351 7977
12 112351 105753 99540 93931 B.EBS)3  8.383 78427 75361 74607 69137 614 56803 54206 54971 4.7932 44392 318514 3888 130133
13 124337 113464 10.6230 9.9936 93336 B.B52Y 83577 79038 T4069 T10M 64235 58424 55531 5.3423 4.909% 45327 39124 34272 30404
14 12.0037 124062 $1.2961 105631 D496 92950 B.7455 02442 77962 73667 £.6282 6.0021 57245 54675 50081 46106 39616 34587 30609
15 138651 12,8433 11,9379 111184 103737 97122 $1079 0.5595 00607 76061 £8103 6.1422 58474 55755 50916 46755 40013 3.4834 10764
16 T4TITY TASTTT 125611 11,6523 108378 104055 54466 BB534 62126 T.B237 69740 6.2654 59542 565685 5.1624 47296 40333 35026 30887
17 155623 142919 121661 121657 112741 104773 97632 91216 65436 BOZE T.11%6 63729 60477 S T48T 52223 47746 40591 AS17T  3.0974
18 16,3983 14,9920 117535 12,6593 11,6636 10,8276 10.0551 9319 B.7556 87014 T.2497 64674 61200 581718 $.2732 48122 40799 35794 3 103z
13 112260 156705 14.3236 131329 120853 111591 103356 96036 89501 03643 TIESE 55504 61982 S4TTS §ME2 48435 40967 I SIBE 11090
20 10,0456 163514 148775 13,5902 124622 114699 105940 59181 91785 BS5135 74684 66231 6.2593 59208 53521 49896 41103 35458 Y1123
25 220232 19.5235 17.4131 15.6221 14.0539 1270934 11,6536 10.5744 58226 $0770 7.5431 £.8729 64641 EB.0971  3.4669 49476 41474 .35640 yizzo
30 I5.BOTT Q2065 126004 177920 153725 137648 $2.4090 11.2578 102737 94263 80552 TO03T  6.5860 €772 55168 49789 41600 3.5693 11242
4D 328347 273555 234048 1S.7I20 TS50 150463 133MT 119246 107574 I TTH 2438 71050 EE418 62335 55402 49965 416539 35712 31250
54 399561 314236 25TIOE ITABIY 152559 (57619 126007 172335 10.9617 9.9948 63045 713127 56605 6.2463 230541 49395 41666 35714 14250
&0 443550 347809 27.6736 226233 189293 161614 44,0392 123766 11.0480 59672 E.I3250 71409 66651 K402 55553 4.993% 41667 35714 1750




kasneb

~

CIFA PART 111 SECTION §

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 23 May 2018. Time Allowed: 3 hours.

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

QUESTION ONE

(a) With respect to bond indenture:
(i) Differentiate between “affirmative bond covenants” and “negative bond covenants”. {2 marks)
(i1} Highlight three affirmative bond covenants. (3 marks)
{b) Explain three reasons why tenor is important in the bond market. (3 marks)
{c} Evaluate three embedded options that could be granted te bond issuers. {3 marks)
(d) Best Food Limited has a Sh.10 million outstanding bond issue, carrying a 12% coupon rate with 20 years remaining to

maturity. This issue was undertaken § years ago and can be called by the company at a premium of 7% above its par
value. Currently, new 20-year bonds can be floated at a coupon interest rate of 9% to ensure the availability of funds
to pay off the old debt. The new bonds would be sold one month before the old issue is called, so for one month,
interest would have 1o be paid on both issues. Floatation costs, mainly comprising issued and underwriting expenses

for the new debt would be Sh.150.000. Currently, short-term interest rates are at 10% per annum. Best Food Limited’s
marginal rax raie is 30%.

Required:
Advise the management en whether to refinance the bond. {9 marks)

{Total: 20 marks)
QUESTION TWO

(a) Analyse two types of credit risk that a bond investor could be exposed to. (2 marks)
(b) {1} Assess two bond features that would affect the interest rate risk of a bond. (2 marks)
(i) Evaluate two benefits of using swap rate curve compared to government bond vield curve in fixed income
valuation. (2 marks)
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(©)

The binomial interest rate tree for valuing a putable corporate bond with three years to maturity and a coupon raic of
5.25% putable in one year at Sh.100 is provided below:

| 6157%
4.976%
5.532%
\ 4.074%
\ 4.530%
Year1 Year2 Year3
Required:
The value of the putable bond. (6 marks)
(d) A fixed income analyst is asked to rank three bonds; A, B and C in terms of interest rate risk. The interest rate risk
here means the potential price decrease on a percentage basis given a sudden change in financial market conditions.
The increases in the yield-to-maturity represent the “worst case™ for the scenario being considered:
Bond Modified Duration Convexity Change in yietd (Basis points)
A 3.72 i2.10 25
B - 5.81 40.70 15
C 12.39 158.0 10
Additional information:
L. The modified duration and convexity statistics are annualised.
2. The change in yield is the increase in the annual yield-io-maturity.
Required: :
Determine the bond with the highest interest rate risk. (4 marks)
(e) A 15-year deferred coupon bond has a face value of Sh.1.000. The bond is yielding 7% annually and selling for
Sh.926.21 at the secondary bond markets. The deferred period is the first 5 years in the life of the bond. After the
deferred period, the issuer is expected to pay a percentage of the par value annually as the coupon unti! maturity. The
first coupon payment occurs one year after the end of the deferred period.
Required:
Calculate the coupon rate of the deferred coupon bond. {4 marks)
{Total: 20 marks)
QUESTION THREE
(a) in relation to credit analysis models;
(i) Differentiate between “structured model” and “reduced form mode!”. (2 marks)
(iD) Discuss three madels that could be used in evaluating credit risk of a fixed income security, (3 marks)
(b) A bond is purchased between coupon periods. The number of days between the settlement date and the next coupon

payment is 45 days. There are 360 days in the coupon period. The bond has a face value of Sh.[,000 and a coupon rate
of 12%. There are 5 annual coupon payments remaining. The discount rate is [0%.
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(c)

Required:
() The clean price of the bond. (3 marks)

(ii} The dinty price of the bond. (2 marks)

A bond issued by your country has the following features:

Par value Sh.1,000
Coupon rate 8%
Tenor 10 years

The bond market yield is 10% and the interest is payable annually. The spot market yields over the term of the bond
are provided below:

Year Rate (%)

1 0.0

2 t0.3

3 11.0

4 12.0

5 12.5

6 . 12.75

7 13.0

3 13.25

9 13.5

) 13.75

Required:

(1) ‘The value of the bond using the traditional valuation approach. (3 marks)
(ii) The value of the bond using the arbitrage-free valuation approach. {5 marks)
(iii} Comment on the results obtained in (¢) (i} and (¢) (ii) above. (2 marks)

{Total: 20 marks)

QUESTION FOUR

{a)

(b)

()

Discuss two theories relating 1o the term structure of interest rates. (4 marks)

A bank based in the United States (US) and a German Industrial Company have issued a Sh.50 million, 180-day,
5% commercial paper. The US bank has issued its commercial paper domestically and the German Industrial
Company has issued Euroconunercial paper.

Required:
(i) Calculate the rate of return on the US commercial paper. : (2 marks)
{ii) Calculate the rate of return on the Eurocommercial paper. (2 marks}

Tumium Ltd. has issued an 8% bond which has a face value of Sh.100 and a premium of 2% on redemptien in three
years time. The coupon on the bond is payable on an annual basis. The government has three bonds in issue. They all
have a face value of Sh.t00 and are redeemable at par. They are of the same risk class and the coupon on each bond is
payable annually.

The following information relates to the three government bonds:

Bond Redeemable period (vears) Coupon % Current market value (Sh.)
1 1 9 104
2 2 7 102
3 3 6 98

Tumtum Lud. is downgraded by the rating agencies from a credit rating of grade AA to BBB.

The credit spreads published by the credit rating agency are as follows (in basis points)

Rating 1 year 2 years 3 years
AA 18 3 45
BBB 54 69 86
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Required;
(i) The value of Tumtum Ltd.’s bond under its old and new credit rating. (7 marks)

(ii) The yield-te-maturity (YTM) of Tumtum Ltd.*s bond under its old and new credit rating. 15 marks)
(Total: 20 marks)

QUESTION FIVE

(a)

(b)

(©

{(d)

(e}

INustrate four areas that a credit rating agency should focus on when assessing credit risk of a country intending to
issue a sovereign bond. {4 marks}

A 365-day year bank certificate of deposit has an initial principal amount of $h.96.5 million and a redemption amount
due at maturity of Sh.100 million. The umber of days between settlement and maturity is 350,

Required:
The bond equivalent yield. {3 marks)

A bond that pays coupons annually is issued with a coupon rate of 4%. The bond has a par value of Sh. 1,000, maturity
period of 30 years and a yield-to-maturity of 8%. After one year, the yield-to-maturity is expected to be 9%.

Required: .
The rate of return earned by an investor who holds the bond for a period of one year, (4 marks)

An analyst identifies two corporate bonds that have similar credit quality as a four-year, 4.5% annual coupon payment
corporate bond which is illiquid. One bond is a three-year, 5.5% annual coupon bond priced at Sh.107.5 per Sh.100 of
par value and the other is a five-year, 4.5% annual coupon bond priced at Sh.104.75 per Sh.100 of par value.

Required:
The estimated price of the illiquid bond per Sh.100 of par value. (5 marks)

An investor buys a three-year bond with a 5% coupon rate payable annually. The bond, with a yield-to-maturity of
3%, is purchased at a price of $h.105.657223 per Sh.100 of par value.

Required:
Assunting a 5 basis point change in the yield, compute the bond’s approximate modified duration. {4 marks)
(Total: 20 marks)
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CIFA PART I SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 29 November 2017. 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) Explain the following types of sovereign bonds:
(i) Fixed-rate bonds. (1 mark)
(i) Floating-rate bonds. (1 maik)
{iii) Inflation-linked bonds. {1 mark}
(b} Summarise three factors that could affect the interest rate on a repurchase agreement (vepo) raite transaction. {3 marks}
(c} Emase Omanyala, an investor, buys a 4-year. 10% annual coupon payment bond with a yield-to-maturity of §%.
Emase intends to sell the bond in iwo years time once the second coupon payment is veceived. The coupen
reinvestment rate after the bond purchase and the yield-te-maturity at the time of sale is 3%. The face value of the
bond is Sh.100.
Required:
(i) The purchase price for the bond, (2 macks)
(i1} The horizon yield. {3 marks}
(d) A bond trader is provided with the following information relating to three bonds with annuai coupon payments and a
par value of Sh.100.
Bond Coupon pavment (8h.) Maturity (years} Yield -to-maturity (%)
X 0 ! 5.00
Y 3 2 5.20
Z 6 3 6.00
Required:
(0 Determine the current term structure of spot interest rates. {3 marks}
{ii) illustrate how you would synthetically replicate a zero-coupon bond with a maturity of 3 vears and a par
value of Sh.100. {3 marks}
(iii) Calculate the no-arbitrage price of the bond. {2 marks)
{Total: 20 marks)
QUESTION TWO
(a} Explain the following terms as used in valuation of fixed-income instruments:
(i) Spot curve. {2 marks)
(ii) Par curve, {2 marks)
(iii) Forward curve. {2 marks)
(b) Y our national government intends to issue a sovereign bond. As a fixed income professional, you have been consulted

to advise on the i1ssue.
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(c)

(d)

Required;
Advise the treasury of your national government on three key areas that should be included in the basic framework for
evaluating and assigning a credit rating of your national government before issuing the sovereign bond. (3 rarks)

A corporate bond offers a 5% coupon rate and has exactly 3 years remaining to maturity. Interest is paid anuually.

The following rates are available from the benchmark spot curve:

Time-to-maturity (vears) Spot rate (%)
i 4.86
2 4.95
3 5.65

The bond is currently trading at a Z - spread of 234 basis points and has a par value of Sh.100,

Required:
The value of the corporate bond, (4 marks)

Peter Mutuku, an investor, buys a three-year bond with a 5% coupen rate paid annually. The bond, with a vield-te-
maturity of 3%, is purchased at a price of $h.105.657223 per Sh. 100 of the face value.

Required:
Calculate the bond’s approximate modified duration assuming a 5 basis points change in yield-to-maturity (YTM).
{7 marks}
{Total: 20 marks)

QUESTION THREE

(a)

(b)

(c)

Analyse three risks associated with relying on credit rating agencies when investing in fixed-income securities.
(6 marks)

Credirt risk analysis is extremely important to a well-functioning economy. Financial crises often originate in the
mis-measuring of, and changes in, credit risk. Mis-rating can result in mispricing and misallocation of resources.

Required;
In relation to the above statements, discuss four credit risk measures of a bond. (8 marks)

The following information relates to three newly issued AAA rated bonds:

Bond characteristics

Bond A Bond B Bond C
Coupon 7% 7% 7%
Maturity date August 3, 2021 August 3, 2021 August 3, 2021
Meadified duration 4.15 4.17 4.16
Standard convexity : 0.21 2.21 0.21

Effective duration and effective convexity for various shifts in the term structure

Term Bond A Bond B H Bond C
i
Structure shift Effective Effective Effective | Effective |  Effective Effective
{basis points) Duration Convexity Duration Convexity | Duration Convexity
=500 0.49 0.47 435 22.65 4.34 22.51
=300 0.49 0.47 4.28 22.04 4.27 21.86
—100 0.48 0.48 4.20 21,56 4.18 21.18
+100) 4.11 20,57 0.48 0.47 4.12 20.66
+300 4.04 19.98 0.48 0,44 4.05 20.03
+500 3.97 19.35 0.47 0.44 3.98 19.45

CF52 Page 2
Out ol 4




Required:
Justifying your answer, identify the;

(i Puttable bond. {2 marks)
(i) Callable bond. 2 marks)
(iii) Option-free bond. {2 marks)

{Total: 20 marks)

QUESTION FOUR

(a) Discuss three characteristics shared by equilibrium term structure models. {6 marks)
(b) Highlight two methods that could be used to estimate interest rate volatility. {2 marks)
{c) Describe three factors that could influence the fevel and volatility of yield spreads on corporate bonds, {2 marks)
(d) The following information relates to a step-up coupon callable bond:
100.000
/ 7.5
98.444
" 75
99.772 9.1987%
7.0053%
99.817 0033% 100.000
4.25 7.5
5.4289% 9971 | "
7.5
T / 7.5312%
102.249 \
102.082 4.25 100,000
3.500% / 3.7354% 7.5
\ 102.993 \ 101.257 /
425 7.5
1.4448% 104393 |___——»] 6.1660%
4.25 T 100.000
4.6958% 7.5
102.334 | —
7.5
5.0483%
C ] 100,000 il
7.5 !
Today (Year 0) (Year 1} (Year 2) {Year 3) {Year 4)

Additional information;
1. Step-up: 4.25% for year | and 2 and 7,50% for year 3 and 4.

2. Computed value: Coupon based on step-up schedule short-term rate (r)

3. The four-year step-up callable note pays 4,25% for two years and then 7.5% for two more years, This note is
callable at par at the end of year 2 and year 3. It is assumed that interest rate volatitity is 10%.

Required:

Determine the value of the embedded call option. (9 marks)

(Total: 20 marks)
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QUESTION FIVE

(a) (i) Define the term *credit enhancement™ as used in a bond issue.
{ii) Distinguish between “internal credit enhancement™ and “external credit enhancement”™,
(iii) Examine three forms of external credit enhancement.
(b) Describe three types of bonds with embedded options.
{c) The following information relates to three bonds A, B and C listed at MSE securities exchange:
Bond Coupon (%) Maturity (Years) Price (%)
A 5 ] 100.96
B 6.5 3 106.29
C 2 3 93.84
Additional information:
. Prices are in decimals.
2, The bonds’ pay coupon annually.
3. The par value of each bond is Sh.10{.
Required:

() The yield-to-maturity (Y TM) for each bond.

(ii) The 1-year, 2-year and 3-year spot rages.

{1 mark)y
v2 marks)
(3 marks)

{6 marks)

€3 marks)

{58 marks}
{Total: 20 marks}
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KASNEB

CIFA PART 11 SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 24 May 2017. 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) Highlight three sources of return on a fixed-rate bond purchased ar par. (3 marks)
(b) In the context of bond duration, explain the following terms:

()
{d)

(e

(i Yield duration. (1 mark)
(ii} Curve duration. (} mark)
(i} Macaulay duration. (7 mark)
(iv) Modified duration. {1 mark)
(v) Key rate duration, {1 mark)
(vi) Money duration. {1 mark)
Assess two effects of change in volatility on a callable convertible bond. 2 marks)

A treasury bond pays a 12% coupon annually. The bond has 80 days to the next coupon payment and there are 285
days since the last coupon payment. After the next coupon payment, the bond will have six years to maturity. The
current market yield for the bond is 10%.

Required:
The bonds clean price. (5 marks)

A corporate bond with a coupon rate of 4% and a par value of Sh.1.000 was purchased for Sh.840 one year ago. The
bond was sold for $h.894. The inflation rate during the year was 5%.

Required:
The real return for the corporate bond. (4 marks}
{Total: 20 marks)

QUESTION TWO

(a)

(b}

Daniel Mutiso is a fixed income analyst with Bidii Investment Bank Ltd. The Chief Investment Officer has instructed
him to value a 30-year bond using Monte Carlo simulation method.

Required:
Assuming that the bond has monthly coupon payments. enumerate five steps that Daniel Mutiso wouid follow when
valuing the bond. (5 marks)

Maxica Ltd. is a listed company based in Nairobi. The market value of the company’s assets is Sh,100 million. The
company also has a I-year debt with a par value of Sh.70 million. The risk-free ratz is 5% and the volatility of asset
value is 40%. The company uses Black-Scholes model to estimate the probability of default.

Required;
The probability of default for the 1-year debt, (6 marks)

Hin¢: Probability of default = 1 — N (d,)
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S, is the market price of underlying stock.
E isthe exercise price

r;  is the risk-firee rate.

o is the volatility of security prices.

t is the maturity period.

{c) in March 2016, Double Communications Ltd. (DCL) issued Sh.575 million senior convertible bond with 6.25%
annual coupon and a S-year maturity period. Each Sh.1,000 par value bond could be converted into 16.1421 (dividend
adjusted for a 2:1 split that occurred in July 2016} shares of DCL ordinary shares.

In March 2017, the bond traded at 121% (bond points in percent of the par amount) and the DCL ordinary shares
traded at Sh.65 per share. The share pays ne dividend.

Required:
The premium payback period, (3 marks)
(d) Samuel Kyalo is considering purchasing one of the following newly issued 10-year AAA rated corporate bonds on

30 April 2017 whose characteristics are shown below:

Bond description Coupon rate (%) Price (Sh.) Call option Call price (Sh.)
Bond X due 30 April 2027 6.00 100 Non-callable Not applicable
Boend Y due 30 April 2027 6.20 100 Currently callable 102.00

Samuel Kyale notes that the yield curve is currently flat and assumes that the yield curve shifts in an instantaneous
and paraltel manner.

Required:
(i) Contrast the effect on the price of bond X and bond ¥ assuming yields decline more than 100 basis points.

{3 marks)
tii} Explain two interest rate forecasts under which Samuel Kyalo would prefer bond Y over bond X. (3 marks)

(Total: 20 marks)

QUESTION THREE

(a) Propose three limitations of Macaulay and modified durations, (3 marks)
(b} Explain three areas considered in the credit analysis of asset backed securities (ABS) and corporate bonds. (3 marks)
{c) A 3-year hond has a coupon of 12% and a vield-to-maturity (YTM) of 9%. The bond pays interest on an annual

basis.

Required:

Compute the bond convexity. i 7 marks)
(d) A fund manager has the following three bond porntfolic:

Bond description Price (Sh.) Yield (%) Par amonnt owed {Sh.) Duration

10%, 5 year 100 10 4 million 3.86

8%, 15 year 84.63 10 5 million 8.05 -

14%, 30 year 137.86 10 1 million 9.17

The three bonds are option-free,

Required:

(i) The bond portfolic duration, (6 marks)

(ii) Interpret the result obtained in (d)(i) above. {1 mark)

(Total: 20 marks)
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QUESTION FOUR

{a)
{b}

(c)

(d)

(e)

Describe two advantages of a bond sinking fund from the bondholders perspective. (2 markz)

Explain how the following factors could be used to describe the yield curve movements as postulated by Litterman
and Scheinkman (1991).

{i) Level of the yield curve. (1 mark)
(i) Slope of the yietd curve, : {1 mark)
(iii} Curvature of the yield curve. (1 mark)
Outline three disadvantages of a bond call provision from the investors perspective. {3 marks)

The yield curve of a bond portfolio shifts such that 2-year rates increase by 50 basis points. 10-year rates increase by
100 basis points, 20-year rates increase by 80 basis points and 25-year rates decline by 120 basis points. The key rate
duration for the 2-year, 10-year, 20-year and 25-year bonds are 0.5, 2.5, 9 and 10 respectively.

Required:
Calculate the effect of this non-parallel shift in the yield curve on the bond portfolio. {4 marks)

The spot rates for year 1, vear 2 and year 3 are 3.5%. 4% and 4.5% respectively. There is a 3-year zero-coupon bond
and a 3-year coupon bond that pays a 5% coupon annually.

Required:
(i The bonds vield-to-maturity (Y TM). {3 marks)
(ii} The realised return of the two bonds over the next one vear if the yield curve remains constant. (5 marks)

{Total: 20 marks)

QUESTION FIVE

(a)

(b)

(<)

(i) Evaluate six methods of classifying global fixed income markets. (6 marks;
{ii) Examine two mechanisms for issuing bonds in the primary markets. {2 marks)
(i} Describe three ways of using forward rates in yield curve trade, (3 marks}

(ii) A leading business publication gives the following prices for STRIPS with a principal of Sh.100:

Bond Maturity year Price (Sh.)
A ] 95.92
B 2 92.01
C 3 87.00
Required:
The annual forward rate from year two to year three. {5 marks})

The annual coupon for & bond is Sh.Y. This is paid on a semi-annual basis. A bond is purchased on a coupon payment
date for Sh.95.20 and sold exactly two years later for Sh.101.50. The rollover rates for the first three coupons are
9.00%, 9.50% and 10.00% respectively.

Required:
The holding period yield of the bond, {4 marks)
(Total: 20 marks)
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Present Value of 1 Received at the End of 17 Periods:

PVIE, = 1/(1+ry = (1+0)”
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+ ) . - ™ " M - -
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KASNEB

CIFA PART IH SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 23 November 2016. 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

{a) Describe the following mechanisims available for issuing fixed income securities in the primary financial markets:
(i) Underwritten offerings. {1 mark)
(i) Shelf registration. (1 mark)
(iii} Auclions. (1 mark)‘
(iv) Private placements, ( mark)

(b)

(c)

(d)

Anthony Omenda, an investment and financial analyst with Topcap Ltd. has been tasked by his senior manager to
prepare a report on how struciured note securities differ from traditional debt securities.

In the context of the above statement, discuss how the following structured note securities differ from traditional debt
securitics:

(i) Equity index-linked notes. (2 marks)
(i) Commodity-finked bear bonds. (2 marks)

A lixed income trader is analysing a dual currency bond (USD/CHF) as a possible addition to his bond portfolio. He
believes that CHF (Swiss franc) will appreciate against the United States Dollar (USD) over the life of the bond.

Required:

(i) Explain the meaning of the term *dual curtency bond™. (1 mark)

(ii) Give one reason why a dual currency bond might trade at a premium compared to identical single currency
bond. (1 mark)

(iii} Discuss whether there is an impact on a dual currency bond’s interest payments and principal payments if the
CHTF apprecialcs against the USD over the life of the bond. (2 marks)

Nyati Limited is a high yicld bond issuer with a credit rating of Ba2/BB. The company has presented the following
extract of financial statements for the year ended 31 December 20i5:

Sh,*million™ Sh.*million”
Cash 10 Accounts payable 10
Accounts receivable 15 Short term debt 5
Inventories 55 Current portion of fong term debt 3
Total current assels 80 Total current liabilities 18
Land 10 Long term bank loans 30
Property, plant and equipment (net book value} 85 Secured bonds 19
Goodwill _25 Unsecured bonds 20
Total non-current asscts 120 Total long term debt 60
Tolal asscts 200 Pension liabilities 22
Total liabilities - LO0
Paid in capital 10
Retained earnings 90
Total shareholders equity 100
Total liabilitics and equity 200
CF52 Page |
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(e}

Additional information:
1. For the year ended 31 December 2015, Nyati Limited's earnings before interest, taxes, depreciatisn and
amortisation (EBITDA) were Sh.45 mitlion.

2. For firms in Nyati’s industry, credit rating standards for an investment grade (Baa3/BBB) credit 1ating include
a debt to EBITDA ratio of less than 1.8x and a debt to capital ratio (based on all sources of financing) of less
than 40%.

3. During an investor briefing, Nyati Limited’s management states that they believe that Nyati Limited, should be
upgraded to investment grade, based on its debt to EBITDA ratio of 1.5x and its debt to capital ratio of 34%.

Required;
Using appropriate ratios, justify why the credit analyst would disagree with the management’s assessment. (3 marks)

An 8-year, 5.75% semi-annual coupon corporate bond is priced at Sh.108.32. The bond’s duration and reported
convexity are 6.4 and 50.0 respectively. The bond’s credit spread narrows by 75 basis points due to a credit rating
upgrade.

Required:
Estimate the return impact with convexity adjustment. (3 marks}
: (Total: 20 marks)

QUESTION TWO

(2)

(b)

{c)

(d)

Evaluate how each of the following theories of the term structure of interest rates could explain an upward slope of the
yield curve:

(i) Pure expectations theory. (2 marks)
(ii) Liquidity preference theory. {2 marks)
(iii) Market segmentation theory. (2 marks)

The following table shows the current coupon yiclds-to-maturity and spot ratcs of interest for six treasury securities:

Term to maturity Current coupon Spot rate
of the treasury securities (vears) vield-to-maturity (%) of interest (%)
1 5.25 5.25
2 5.75 5.79
3 6.15 6.19
5 6.45 6.51
10 6,95 7.10
30 7.25 7.67
Assume all the securities pay interest annually.
Required:
(i) The two-year implied forward rate three years from now under the pure cxpectations theory. {3 marks)
(ii) State the assumption underlying the calculation of the implied forward rate in (b)(i) above. {1 mark)

An investor has t-year, 10% semi-annually paying coupon bond priced at $h.1,025. Assume that the 6-month spot
rate on a bond equivalent basis is 8%.

Required: _
The -year theoretical spot rate on a bond equivalent basis. (4 marks)

Baraka Hospital has been forced to file for bankrupicy protection. The company managing the hospital has been
allowed 1o reorganise under the name United Hospital {2016). The court has specified that a new indenture should be
written to accompany a planned new bond issue. The issue would have ten years to maturity and shall carry a 10%
coupon that would be paid annually. The new agreement would relieve the company of the obligation to make

. interest payments during the first five years of the bond issue. For the remaining five vears, regular interest payment

would resume. Finally, at maturity. the principal (Sh.1,000) plus the accrued interest for the first five years would be
paid. However, no additional interast would be payable on the deferred interest. The bond yield to maturity is 10%.

Required:
Determine the value of the bond with deferred interest. (3 marks)
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(e)

An investor purchases a Sh.1,000, 4,50% semi-annual coupon bond with seven years to maturity priced to yield 6.50%
for Sh.888.94.

Required:
The re-investment income that must be generated over the life of the bond for the investor to realise 2 vield of 6.50%.
(3 marks)
(Total: 20 marks)
QUESTION THREE
(@) Explain three uses of a vield curve in relation to fixed income investments analysis, (3 marks)
(b (i) Discuss three assumptions of structural models used in corporale credit risk analysis. {6 marks)
(i) John Omwodho is a fixed income analyst at Fiduciary Bank Limited. He is analysing the term structure of
credit spread for onc of the bank's holdings, Paicom Limited. He obtains the following data on Patcom
Limited’s 5-ycar, 3% senior unsecured corporate bonds issued three years ago:
Payment date Risk-free rate (%) Credit spread (%)
3049/2014 0.15 0.01
314372005 0.22 0.02
30/9/2013 0.25 0.03
31/3/2016 0.27 .04
The rates given above are continuously compounded annual rates, and the par value of the bonds is Sh.1,000,
Required:
The present value of the expected loss {or the corporate bond, (6 marks)
{c) Samuel Busolo is an invesuncnt analyst with City Bank (E.A.) Lid. He is currently cvaluating two bonds. Bond X

and Bond Y, with the following characteristics:

Bond X: The yicld for a 3% coupon, 10-year annual-pay bond is 2.5% at Nairobi Securitics Exchange (NSE). The
same bond sclls for Sh.104.376 per Sh.100 face value at the Uganda Sceuritics Exchange (USE).

Bond Y: The yield for a 3% coupon. 10-year annual-pay bond is 3.2% at Nairobi Securities Exchange (NSE). The
same bond sells for $h.97.22 per Sh. 100 face value at the Dar es salaam Stock Exchange (DSE).

Required:
Using arbitrage-free pricing approach. identify the bond that would include an arbitrage opportunity. {5 marks)
{Total: 20 marks)

QUESTION FOUR

(a)
(b)

Assess five factors that could affect the credit spread of a corporate bond. {10 marks)

Wilson Omuse is considering the purchase of cither of the following two bonds, CIE bond or PTB bond described
below:

CIE Bond PTB Bend
Market price Sh. 101.75 Sh.101.75
Maturity date 1 June 2026 1 June 2026
Call date Non-callable 1 June 2021
Annual Coupon 6.25% 7.35%
Interest payment Semi-annual Semi-annual
Effective duration 7.35 5.40
Yield-to-maturity 6.02% 7.10%
Credit rating . A A

Wilson Omuse realises his purchase decision would depend primarily on cffective duration and he believes that
interest rates would decline by 50 basis points at all maturitics over the next six months.
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Required:

)

)

(iii)

The percentage price change forecasted by effective duration for both the CIE bond and PTB bond, assuming
interest rates decline by 50 basis points over the next six months, {2 svarks)

The six-month horizon return (in percentage) for each bond, if the actual price of CIE bond is 54.105.55 and
the actual price of PTB bond is Sh.104.15 at the end of six months. (Assume you purchazzd the bonds to
scttie on | June 2016). {4 marks)

Wilson Omuse is surprised by the fact that although interest rates fell by 50 basis points, the actual price
change for the CIE bond was greater than the price change forecasted by effective duration, whereas the
actual price change for the PTB bond was lower than the price change forecasted by effective duration.

Explain why the actual price change would be greater for the CIE bond and lower for the PTB bond.
(4 marks)
(Total: 20 marks)

QUESTION FIVE

(@)
(b}
{©
{d)

(e)

Propose three reasons why the term-to-maturity of a bond is important 1o bond investors. {3 marks)
Discuss three bond fcatures that could affect the interest rate risk of a bond. ' {6 marks)
In the context of bond valuation, explain the term “~elative analysis of a bond™. (2 marks}

Mita Opati is a fixed income trader and uses the following binomial tree 10 value a bond with embedded options. The
bond has a 12% annual coupon with two yecars 10 maturity, though the bond is putable at Sh.105 at the end of year 1.

/ Sh.t00
7.1826% Sh.12
4.5749% \ Sh.100
/ "
5.3210%
\ Sh.100
Sh.12
Today Year | Year 2
Required:
The value of the embedded put option. (6 marks)

A convertible bond with a 9% annual coupon is currently selling for Sh.1,073 with a conversion value of $h.30 and a
straight value of Sh.1,031. The ordinary shares pay a Sh.1.25 dividend per share and are currently selling for Sh.32
per share. :

Required;
The premium payback period of the convertible bond., {3 marks)

(Total: 20 marks)

.................................................................................
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KASNEB

CIFA PART Il SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 25 May 2016. 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)  Assess three negative bond covenants that could be inciuded in a bond indenture, (3 marks})
(b)  Discuss the following coupon payment structures offered in the global fixed income markets:
) Floating rate notes (FRNs). (2 marks)
{ii)  Step-up coupon bonds. (2 marks)
(iii)  Credit-linked coupon bonds. (2 marks)
(iv)  Payment-in-kind (PIK) coupon bonds. (2 marks)
(v) Deferred coupon bonds. (2 marks)
() Amos Maina has just purchased a bond with a par value of Sh.1,000 at a price of 5h.959.20 and an annual coupon
payment rate of S per cent. The bond has 5 years to maturity.
Required:
(i) The bond’s current yield. (2 marks)
(i)  The bond’s adjusted current yield. (2 marks)
(iii)  The bond’s yield-to-maturity (YTM). (3 marks)
{Total: 20 marks)
QUESTION TWO
(a} Commercial banks act as an important source of credit to both individual and corporate clients. For this reason, they are
expected to maintain considerable levels of liquidity at all times to mitigate against bank runs in the financial systems.
Required:
With reference to the above statement, discuss the following short-term wholesale funding alternatives available to
commercial banks:
(i} Reserve funds. (2 marks)
(i) Interbank funds. (2 marks)
(iif)  Large-denomination negotiable certificates of deposits. (2 marks)
(b}  Explain three factors that could affect the level of a repurchase agreement (repo) margin. (3 marks)
{¢)  Evaluate three credit risk measures of a bond. (3 marks)
(d) Mboleza Limited has 8% convertibie bond which is due for redemption in 5 years® time. The bond is currently quoted at

a nominal value of Sh.82 per Sh.100. The bond can be converted into 25 ordinary shares in 5 years’ time. The current
market price per share of the company is Sh.3.50. This price is expected to grow at a constant rate of 5% per annum.
The corporate tax rate is 30%.
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Required:
(i  Determine whether the bondholders would consider converting the bond or redeeming the bond at the end of the

fifth year. (3 marks)
(ii)  Calculate the cost of the convertible bond. * (5 marks)
(Total: 20 marks)
QUESTION THREE
(a)  Highlight three assumptions of yield-to-maturity (Y TM). (3 marks)
(b)  Evaluate three differences between the money market and the bond market in relation to yield measures. {3 marks)
(¢}  The following information relates to a portfolic constructed from zero coupon issues of Sh.100 million:

(d)

Portfolio 2 year issue 16 year issue 30 year issue
I Sh.530 million - Sh.50 million
11 - Sh. 100 million -
Required:
(i) Key rate duration for each issue of the securities in the portfolio. (3 marks)
(ii}  Effective duration for each portfolio. (2 marks)

A one-year zero-coupon bond yields 6.0 per cent. The two-year and three-year zero coupon bonds yield 7.0 per cent and
8.0 per cent respectively.

Required:

(i}  The forward rate for a one-year loan beginning in one year, (3 marks)
(i)  The forward rate for a two-year loan beginning in one year. (3 marks)
(iii)  The forward rate for a one-year loan beginning in two years. (3 marks)

(Total: 20 marks)

QUESTION FOUR

(a)
(b)

(©)

Evaluate four characteristics of credit scores used in credit analysis models, (8 marks)

In january 2016, the government of your country issued a 10-year on-the-run treasury bond, and a 10-year infrastructure
bond. The yield on the 10-year on-the-run treasury bond issue was 4.88%, while the vield on the 10% infrastructure
bond was 6.24%.

Required:

(i) Absolute yield spread. (2 marks)
(ii)  Relative yield spread. . (2 marks)
(iii)  Yield ratio. {2 marks)

Waumini county government has issued 8%, Sh.1000 par value municipal bond with a maturity of 10 years. The spot
rate of interest rates have been forecasted as follows:

Year Spot rate (yield) %
1 9 ¢
2 10
3 11
4 8
5 10
6 11
7 9
8 12
9 8.5
10 10
Required:
The Arbitrage-free value of the bond. (6 marks)
(Total; 20 marks)
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QUESTION FIVE

(@)

(b)

(c)

(@)

(i)
0]
(ii)

Equilibrium term structure models such as the Cox-Ingersoll-Ross Model and the Vasicek Model usually seek to
describe the dynamics of the term structure using fundamental economic variables that are assumed to affen
interest rates.

Required:

In relation to the above statement, discuss three characteristics shared by equilibrivm term strucure models.
{3 marks)

Summarise three strengths of the reduced form models used in corporate credit risk analysis. {3 marks)

Explain the term “price value of a basis point (PVBPY” as used in fixed income securities. (1 mark)

Mr. Hakiba is holding a Sh.1,000, 8%, 10 year bond which is currently selling at Sh.877.110. The current
market vield is 10%. He anticipates that the interest rates would increase in the near future, a fact that would
affact the market value of his bond. He has appreached you as an investment and financial analyst to help him
assess the price volatility of the bond in order to quantify the interest rate risk.

Required:
The price value of a basis point (PVBP). (6 marks)

The following information was extracted from Dyton Ltd.’s consolidated income statement for the year ended
31 December 2015:

Sh. “Million”

Gross profit 5,730
Royalty and commission income 100
Other operating income 110
Other operating expenses (5,046)
Operating profit 894
Interest income 25
Interest expenses 113

Income before taxes 806
Income taxes 238
Net income 568

Additional information:

Depreciation and armotisation amounted to Sh.249 million.

2. Total assets are estimated to be Sh.10,618 million.

3.  Total debt amounted te Sh.1,613 million.

4, Shareholders equity is Sh.4,616 million.
Required:
(i} Eamings before interest, tax, depreciation and armotisation (EBITDA) interest coverage ratio. {4 marks)
(i)  Debt/capital ratio. {3 marks)

(Total: 20 marks)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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KASNEB

CIFA PART I SECTION &5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 25 November 2045, 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 In relation 1o credit anabysis madels:
(N Summarise three weaknesses of structural models of analysing corporate credit risk. (3 marks)
(i} Outline four assumptions of reduced form models of corporate credit risk analysis. (4 marks)
tb) The following data relate to valuatton of a -year, 5% Jogoo Ltd. senior unsecured bonds:
Time to cash flow Cash flow Risk-free spot rate  Credit spread
(Sh.) (%) (%)
0.5 25 0.23 0.8
] 1,025 0.25 0.85
Required:
The present value of the expecred loss for Jogoo Lid."s bond. (6 marks)
{c) An investor is constdering the purchase of an option free bond which has an annual coupon rate of 7.25% with 15
vears remaining to maturity. The price of the bond is Sh.106.130t and the yield-to-maturity (YTM) is 6.6%. The
treasury yield curve is flat at 6%. and the credit spread for this issuer is 60 basis points. The reinvestment rate is 4%.
At the herizon date. the treasury yield curve is flat at 5.65% and the credit spread for this issuer is 50 basis points for
all maturities.
Required:
The total return on a bond equivalent basis. (7 marks})
(Total: 20 marks)
QUESTION TWO
{a) Describe five embedded options associated with fixed income securities. {5 marks)
(b Explain three risks that investors participating in global debt markets might face by relying on credit rating agencies.
(3 marks)
] The following information relates to industrial comparative ratio analysis of three companies for the year ended 30 December

2014,
EBITDA Return on  ‘EBIT/Interest EBITDA/Interest Debt/EBITDA  Debt/Capital

Company margin (%) capital (%) expense {X) expense (x) (x} (%)
Adept Ltd. 26.2 26.1 17.0 20.7 2.7 363
Bell Lid. 30.7 374 593 63.5 [.6 17.8
Capa Ltd. 227 le.7 10.0 13.5 36 47.4

Where: EBITDA -Earnings before interest, tax, depreciation and amortisation.
x — Number of times.

Required:
(i Determing the company with the highest credit risk, based on leverage ratios only, (3 marks}
(i) Determine the company with the highest credit quality, based on coverage ratios only. {3 marks)
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Samuel Mwirigi is an investment analyst in charge of fixed income analysis in an investment and finance consuliing
firm. He has recently been tasked by his immediate supervisor to prepare an analysis of a convertible bond issued by
Adroseft Lid. for presentation to the investment committee. From both the market information and Adrossft Lid.'s
prospectus, Mwirigi has gathered the following data:

Issuer; Adrosoft Ltd.

Issue date: 16 November 2011
Maturity date: 16 November 2016
Interest: 3.76% payable annually
Issue size: Sh.16 million

Issue price: $h.900

Conversion ratio: 24.27
Convertible bond price on 16 November 2013: Sh.1.440
Share price on 16 November 2013: Sh.58

Required:

(i} The conversion price. (2 marks}
(kD) The conversion vaiue on 16 November 2013. (2 marks}
(iii} The market cenversion premium per share on 16 November 2013, (2 marks)

{Total: 20 marks)

QUESTION THREE

{a)

(b
ic)

d)

Highlight four instances that could make yield-to-maturity (YTM) to provide a poor estimate of expected return of a

bond. {4 marks}
Discuss five risks associated with investing in fixed income securities. (5 marks)
Explain three factors affecting the shape of the yield curve. {6 marks)

An investor has purchased a floating rate security with a 5-year maturity. The coupon formula for the floater is
6-month LIBOR plus 200 basis points and the interest payments are made semi-annually. The floater is not callable.
A1 the time of purchase, the 6-month LIBOR is 7.5%. The investor borrowed the funds to purchase the floater by
issuing a S-year note at par value, with a fixed coupon rate of 7%. An investor can enter inte a S-year interest rate
swap in which the investor pays LIBOR. that is. the investor is the fixed rate receiver. The swap rate is 7.3% and the
frequency of the payments is semi-annual. '

Required:
The annual income spread that the investor could lock in. (5 marks)
(Total: 20 marks)

QUESTION FOUR

(a)

(b}

{c)

Evaluate two methods that could be used to estimate interest rate volatility, (4 marks)
Discuss the following spread measures:

(1} Option adjusted spread {OAS). {2 marks)
(it) Z-spread. {2 marks)

A bond is purchased between coupon periods. The days between the settlement date and the next coupon period is 60
days. There are 182 days in the coupon period.

The bond has a face value of Sh.100 and a coupen rate of 12%. There are eight semi-annual coupon payments
remaining.

The discount rate is 10%.
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Required:
(i) The bond’s dirty price. {43 marks)

(i The bond’s accrued interest. (1 mark)
A treasury bond with a face value of Sh.100, a coupon rate of 8.0%. a yield-to-matunty (YTM) ¢t 8.0% and a term t¢
maturity of § years pays interest semi-annually.

A fixed income analyst intends to determine the total percentage change in price due to duration and convexity for a
change in yield of a 100 basis point. The analyst has estimated the convexity for the security as 20.1886.

Required:
The 10tal percentage change in price when yield changes from 8.0% to 7.0%. (7 marks)
{Total: 20 marks)

QUESTION FIVE

1a)

b}

ic)

Analyse five criteria of classifying giobal fixed-income markets. {1U marksi
The following data relate to forward rates:

Period Annual forward rate (%)
5.00
540
6.00
6.60
7.00
7.40

(=R T R P

A bond has a term-to-maturity of three years, 8% coupon rate. and a par value of Sh.100.

Required:

The value of the bond. 16 marks)
A fixed income analyst has estimated the key-rate durasions for severa) maturities in three of her Sh.25 million bond

duration shown below:

Key rate durations for three fixed income portfolios

Key rate duration Portfolio 1 Portfolie 2 Portfolio 3
2-year 2.45 0.35 1.26
S-year 0.20 0.40 1.27

10-year 0.1% 4.00 1.23
20-year 2.20 0.25 1.24
Total 5.00 5.00 5.00

The 5-year and 10-year key rates duration increased by 200 basis points but the 2-year and 20-year Key rates durations
remain unchanged.

Required:
The portfolio that would experience the best price performance. (4 marks)
(Total: 20 marks)
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KASNEB

CIFA PART M1 SECTION &
FIXED INCOME INVESTMENT ANALYSIS
PILOT PAPER

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)  Bond securities are usually quoted in price, vield or spread over an underlying benchmark bond.
Required:
Briefly explain the following terms as used in bond pricing.
(i} Bond quoted price. (2 marks)
(iiy  Bond quoted yield. (2 marks)
{iii) Bond quoted spread. (2 marks)
tivi  Underlving benchmark bond. (2 marks)
(bl Wealth Maximisers, a fund management firm has not previously included Consumer Price Index (CPT} linked
government bonds in its bond fund portfolio. However. as a bond analyst, you wish to recommend that such bonds
should be included because prices on the CPI-linked government bonds experienced a much greater decline during last
year’s financial market upheavals than prices for ordinary government bonds.
Required:
Briefly explain three reasons why CPI-linked government bonds are beneficial to both investors and the LOVErnment.
{6 marks}
{c)  Harun Mong'are, aged 32 years has Sh.4.000,000 to invest in fixed-income securities. He has mvested in various ypes
of bonds for 10 years and considers himself to be an aggressive investor. He is in the 28% marginal income tax bracket.
His primary goal is capital appreciation, income is a secondary consideration.
Harun Mong’are’s financial planner has presented the following securities and their after tax yields:
L 15-year BB rated, non-callable corporate bonds trading near par with a yield of 11.8%.
2 20-year. A rated. discount, public purpose callable general obligation country bond with a taxable equivalent
vield of 12,2%,
3. t0-year. A rated, premium, callable, sinking fund corporate bonds with a yield of 9.5%.
4. Treasury bill with a yield of $.0%.
Required;
Evaluate each of the above securities and recommend which security would be appropriate for Harun Mong*are.
(6 marks)
{Total: 20 marks
QUESTION TWO
A bond dealer on the Paa Securities Exchange (PSE) has provided the following information on a portfolio of fixed income-
securities:
Par value  Market Coupon Modilied Effective Effective
{(Sh.) price (Sh.) (%) duration duration convexity
2 million 100 6.5 8 8 154
3 million 93 5.5 6 1 50
1 million 95 7.0 8.5 8.5 130
4 million 103 8.0 9 5 =70
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Required:

(i)
(ii)
{iid)
(iv)
{¥}
(Vi
(vii}

{viii)

The effective duration for the pontfolio. {4 marks)
The price value of a basis point for the portfolic. {2 tnarks)
The bondis) that are likely to have no embedded options. (2 marks)
The bond(s) that are likely to be callable. {2 marks)
The bond(s} that are likely 10 be putable. {2 marks}
The approximate price change for the 7% bond if its yield to maturity increases by 25 basis points. i3 marks}
Outline why two bond dealers might differ in thewr estimates of a porifolio's effective duration. (2 marks)

Explain why the pontfolio’s effective duration might be an inadequate measure of interest rate risk for a bond portfolio
even if we assume the bond effective durations are correct, (2 marks)
{Total: 20 marks)

QUESTION THREE

1a)

(b}

Assume that you are a senior credit analyst in a credit rating agency. You have been appointed by your organtsation 1
make a presentation 1o the Kenya Bankers Assoctation members on the roles played by credit rating agencies in credis
risk management.

Required:
ti) Exptam the credit related risks affecting corporate bonds. {4 marks)

{i)  Describe the ranking of corporate debt in terms of seniority and explain the potennal violation of the priority of
claims in bankruptcy proceedings. (4 marks)

(iii)  Distinguish between corporate issuer credit rating and issue credit rating and describe the rating agency practice
agencies. {4 marks)

(v} Explain the inherent risks from relying on ratings from credit rating agencies. t4 marks)

The following data refates to two high yield firms in the same industry:
Sh. (million)

A B

Cash 200.00 100.00

Interest expense 80.00 40,00

EBITD A 170.00 85.00

Secured bank debt 1,000.00 250,00

Senior unsecured debt 400.00 100.00

Convertible bonds 100.00 400.00

Required:

{t}  Calculate the wotal leverage through each level of debt for both firms. {1 mark)
(iiy  Calculate the net leverage for both firms. (1 mark)
(iity Comment on the firm that is more aractive to an unsecured debt investor. (2 marks)

(Total: 20 marks)

QUESTION FOUR

{a)

You are the manager of a portfolio consisting of three bonds in equal par amounts of Sh.1,000,000 each. The first table
shows the market value of the bonds and their durations (the price includes accrued interest). The second table contains
the market value of the bonds and their durations one year later.
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Initial values

Security Price (Sh.) Market value (Sh.) Duration Shilling duration

Bend No.l 106,110 1.060.53] 5.909 ?

Bond No.2 98.200 231,686 3.691 ?

Bond Ne.3 109.1490 1,090,797 3.843 ?
Portfolio shilling duration = ?

After 1 year

Security Price (Sh.) Market value (Sh.)  Duration Shilling duration

Bond Ne.1 104.240 1.042.043 5177 ?

Bond No.2 98.084 980.461 2.817 ?

Bond No.3 106.93] 1.068,319 5,125 ?
Portfohio shilling duration = ?

As a manager. vou wish to maintain the portfolio shilling duration at the initial level by rebalancing the portfolic. You
chouvse to rebalance using the existing security proportions of one third each.

Required:

(i) Shilling duration of each of the bonds. (10 marks)
(i) The rebalancing ration necessary for the rebalancing. (5 marks)
(iii)  Cash required for the rebalancing. (% marks)

{Total: 20 marks)

QUESTION FIVE

(a)

(b}

{i) Explain the dominant type of structure in the investment-grade credit markes. (2 marks}
(i} Suggest three strategic portfolio implications of the dominant structure in (a) (i) above. 6 marks)

(i Explain the dominant structure in the high yield corporate bond market and why it is usually not the same
structure as discussed in (a) {i) above. (2 marks)

The managers of Reliable Life Insurance Ltd. are considering hiring a consultant to advice them on portfolie

immumsation. The following are some of the statements that were made Juring the interview presentations:

i A great thing about immunisation is that it is a set and forger strategy. That is, once vou have immunised vour
portfolio, there 1s no subsequent work to be done.

2 The immunisation 1arget rate of return is less than vield to marurity.

3 if a portfolio is immunised against a change in the market yield at a given horizon by matching portfolio duration
to horizon, the portfolio faces no risk except for default risk.

4. The liquidity of securities used to construct an immunised portfolio is irretevant.

5. In generai, the entire portfolio does not have to be twrned over to rebalance an immunised portfolio. Further,
rebalancing need not be done on a daily basis.

Required:
(i) Argue the case against each of the above statements. (5 marks)
(i)  Comment on the validity of each of the above statements. {5 marks)

(Total: 20 marks)
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KASNED

CSEA PART 111 SECTION §

VALUATION AND ANALYEIS OF FIXED INCOME INSTRUMENTS

WEDNESDAY: 27 May 2015, h Time Allowed: 3 hours.
i

Answer ALL questions, Marks allueated to each question are shown at the e} of the question, Shov ALL your workings.

QUESTION ONE

{a) Distuss four applications of repurchase agreemnsnts [REFOs). {# marks)
b Outline four weaknesses of e Vasicek Model in relation 1o interest rate imodeiting. (sl marks)
(e} A Sl 1000 par value Bond wills @ 20 year maturity period and a 10% coupon rale payable annually, curently sells at

9% yield to maturity.

An investor with a 2 vear horizon needs to forecast the tofal return on the bond over the coming 2 years, |n 2 years
time, the bond will have 18 years to maturity. The fnvestor forecasts that 2 years from new, 18-year bonds will sell at
1 yigld-la-maturity of §% and that toupon payments coud e reinvested in short=tenm securities over the coning 2
years al the rate of 7% per annum.

Required:
The anaualized rate of return for Lhe twvo-year bond. (8 marks)

(Total: 10 marks)

QUESTION TWD - 4 i
{a) Discuss the three theories afthe term struciure of inlerest rales, (6 marks)
] A bond was purchased for Sh.td0 ene year ago. 1t has a conpen rate of 4%, 1t was sale for 8h.894. The inflation rate
is 5%,
Required:
The real rate of retuemn for the band. {5 marks)
() Thres bonds A, B and C trade in your country's bond market and pay annual coupons as ilustrated in the following
tabte:
Bond Caupon Maturity {rears) Price {%)
A 5% ! 160.96
e 6.5% 3 106.29
C 2.0% E 63,84
Requived:
The annualised forward rate from year fwo 1o year three, (% marks)
(Total: 20 marks)
QUESTIONTHREE 3
{a} (i} Explain three advanteges thar might scorug to a company that uses converlible securities to finance its
aperations. y 13 marks)
(i} XYZ Ltd. is considering to issue S0 million, 10% convertiple subordinated debentures. The ordinary share

price is cuerently valusd at Sh.36 per share and the company belisves it could obtain a conversion pramium
f 12%. The call price of the debenture in the first [0 years ‘s Sh.1,060 per bond, affer which it drops to
S15.1,030 in the next 1) years and 551,000 in the last 10 yewrs: To allow for fluctuation: in the market pricg
Jof the share, the compny dees nat want 1o zall the debentures umiil their conversion valae is al lzast
excess of the call price, Eamings per'sharc (EPE) ore expected 1o grow at an 8% compound annual vz |
forsseeable future and the company envisions no change in its pricefearsings (P/E) ratio.

'T‘li:gg::frjled length of time the: must slapse before the company 15 in & sesition to foree conversing, {6 marks)
(b} ) L'_Sing well lakeiled diagrams, illustrate the following non-paraliel yield curve shifis: :
(il Yield fllu'\rt twists, ’ {3 marls)
([i'} Yield curve butterfly shifis. ; (3 marls)
(e} Stwmnuel Omanyara observed a L-year (zevo-caupon) tressury security trating af o yield-lo-maturity of I {price of

95.2281% of par). He also observed o 2-year treasury nole with a 6% coupon, trading at a yield-to-materity of 5.3%

(price of Sh,100.9232), And, finally, he observed a J-year weasury notwe with a Y% coupon trading 3¢ & yield-io-
maturity of 6% (price of $h.102.6730). The par value of the zere-coupen bond js Sh 100,

Assumne annual coupan payments.
Reguived:

The 2-year and 3-year spot rates using the bootstrapping method. (5 marks)
(Total. 20 marks)

QUESTION FOUR

{a)

b}

Examine five ways in which innovations in the bend market instuments could add vatue 1o both the issuers and
jnvestors in the bond niarket secror. <10 marks)

The portfolio manager of Stanbank Lid."s defined benefit pension scheme is considering te invest in two tonds which
are about lo be issued by Kings Life Insurance Company. The [irst bond is 8 30-year, 4% semiannuni coupon pyinent
while the second cne is a 10G-year, 4% semianncal coupan payment “certury” bond. Both bonds are expectad 1o trade
at par value at [ssuance.

Required:
The approximate modified duration and nodified convexity for each bond using a 5 basis point increase and decrease
in the annual yield-to-maturity. (10 marks)

(Totals 20 marks)

QUESTION FIVE

{a)
&)
{c)

I

Evaluate three risks-associnted witls relying on credit rating agencies such ns Standnard and Poor (S & P (6 marks)
Identify four Maikiel’s band pricing relationships, (4 marks)
A treasury bond pays 9% coupon annually, On |2 June 2014, the bond had 63 days te the next coupon payment fnd
there were 267 days since the previous coupon payment {assuming 360 days in & year). From the next coupon
payment £ihe hond will have 5 years to maurity. The current market yield for the bond is §%.

The par value of the bend is Sh.100.

Required: P
The clean price of the bond. {5 marks)

A fixed income analyst has been providea with the following information on a convertible bond and the Ordimu'y'
share of the issuer:

' Market price of the bond = Sh.986,

1. Annual coupon = 8.5%.

3 Conwversion ratio = 33:1.

4, “Marker price of the share = 5h27.75.

3 Annuel dividend per share = §h2.25.

0. “The par value of the bond = Sh.1,¢00.

Regquired:

The premium payback period for the converible bond, (5 marks)

{Total: 10 marks)
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T,

OP% 1t 31




5 T . | ! Conpon rate o
OF MANAGEMENT STUDIES KASNEB ' i i ' i sat
L ] ‘ ¥
. . _— ” : Conversion ratio 24
VALUATION AND ANALYSIS OF FIXED INCOME INSTRUMENTS !og14 pART 111 SECTION 3 g Current price of ordinary share 3 Sh.lé
[ Dividend per share per annum : . 8h.1.20

The premiwm payback peried.

| WEDNESDAY: 3 December 2014 O*{B_% q,?_g 3 (T; Time Allowed: 3 hours. '
; : : . : ' Required:
| i . : : {6 marks)

© Answer ALL guestlons. Marks allocated to each question ave shown at the end of the question, Show ALL your workings. . ;
. il o : ) (Total: 20 marks)
" QUESTION ONE Ly e v, 3 ;
(2) Discuss six types of risks that could be faced by an investor in the bond market. g © o, (6marks) i QUESTION THREE
! ol R ] ; o5 i i 4 (a) Highlight two assumptions of cash flow yield. (2 marks)
(b)  Highlight three omeerainties that might affect an Intorest rate model. e . (3-marks) Bow = .
= : : () Expiain the following terms in relation to treasury securities:
(_9_? (i} Explain the term “effactive duration” in relation to fixed income instuments. ey (2 marks) @ Stripping. {2 marks)
(ii) A treasury bord has & duration of 4.50 and a cenvexity of -39.20. The prevailing interest rates in the - ; ) Reconstitution. {2 matks)
sconomy are expecied 10 change by 0.5%. [ 2
Required: (c) Differentiate between an “intermarket yieid spread” and an “option-adjusted spread (OAS)". (4 marks)
. The peccentage change in the bond’s price. 8 {3 marks) () James Omondi, an ‘investor in fixed income securities is considering to include @ zero-coupan bond and
: . 3 . e b o g s A it ! a coupon-paying boad in his portfolio. -The zero-coupon bond has a maturity value of 8h.100,000 and a fenor of
(d) Bob Ochieng, & fixed income analyst, is considering to purchase a callable bond at the securities a_c_c_Mr'.ge. The bond 10 years. The coupon-paying bend has & coupon rawe of 10%, face value of Sh.100,000 and term-to-maturity of

is callable ar Sh.lgl 50 every y‘ca.rlstaﬂling ane year from today, 5 years.

" The data below represems a binormial interest rate tree (9% volatility assumed) for valuing a 5h.100 par value 3-year The investor’s required rate of return i 12%.

callable bond with 2 6.25% coupon rate: : : i
: : I : Required:

(i) The valus of the zero-coupon bond. {2 marks)

(3 marks)

iy The value of the coupon-paying bond.

A 365 - day hank certificate of deposithas an initial principal amount of $h.96.5 million and a redemption ameunt due

& : («)
RALYAN 15T % ”;_3 1 _ at maturity of h.100 million, The number of days between settlement and maturity is 350,
"’imﬁﬁﬂ G, P BIATHARA / " Required:
) I,? Bend equivalent yield. . S ; {5 marks)
) o i ) : (Toal: 20 marks)
m;,. wv?ﬂ-“’f"‘" ¢
% . _ : S -0 ¥ QUESTION FOUR . :
Today . Year 1 Year 2 e i e e " (a) Evaluate the following methods that are used by governments to dislributfb new band issues;
i : S .' . . (i Regular au.ctien eyele - multiple price method: ' (2 marks)
The value of the callable bond today. i : {6 marks) ¥ooF. Regular auction cycle - single price method. . (2 marks}
tal: 20 ks T
1 - i ; . £ Kisk _-) (i) Ad hoc auction system. (2 marks)
QUESTION TWO : ) i y . . ; : S
{a) Explain the effect of the following factors 10 the repurchase agreement (repo) margin: | (iv) Tap system. : : } b ; (2 marks)
i 2 : {b) Outline three distinct features of a eurabond. (2 marks)
(B Length of the repo. : . ; ) ) (1 mark) :
i : i ' . ' {€) - () A three-year option free bond with an 8% annual coupon rate lias a yield-te-maturity of 9%. One-year wnd
(i} Quality of the collateral. ) 5P ) (1'mark) . i two-year spot rates are 6.5% and 7.0% respectively. The par value af the bond is $h.1,000. ‘
(i) Credit quality. ] : {1 mark) Raquired: . )
» . . (6 marks})

The three-year spoi rate,

(i) Sup_El_Iy and demand canditions of the collateral. ! (1 mark-j ] i ; :
(b} (i) Discuss two shortcomings of using the “yield on discount” as a measure of & treasury bill's yield. (4 marks) €] The bond equivalent yisld (BEY] spot rase for treasury yields are provided by the following table:
{if} A treasury bill with 105 days from settlement to maturity is selling for 8h.0.989 per 5h. of matority value, ll’eriod Yﬂeasrs . SPD: ::te (%)
Reguired: g ' 2 | 0 2::0
The yield on & discount basis of the treasury bill, ¥ (3 marks) 3 1.5 i I o n80
) 4 2.0 i 3.30
(iiiy A 10-year 9% coupon bond selling for 84.112 has & par value of Sh.100. . )
Required: ;s i - : Required: i " G
; The current yield 6f the bond, (3 marks) i The & - month forward rate, ane year Fom now. ; ” 93 mar;s;
o i : . - T A - - L & otal: arks
(@ Cenidia Ltd. has a convertible bond with the following features: ~ " QUESTION FIVE - (Total: 20 marks)
= ; ar : {2] «  Assess the following coupan bonds offered in the global fixed income financial markets: 3
1 ANnh b3 g p '

7 smarkay
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0]

i)

i
()

)

Distinguish between “historical visld volatility” and “implied yi_el(l voiatitity™

Step-up catpon bonds.

redit linked coupan bouds,

Payment-in-kind coupon bonds,

Deferred-coupon honds.

Index-tinked bonds

(2 marks)
{2 marks)
(2 marks)

(3 marks)

{4 |ﬁar,\'5'}_ !

The following information relates w three teasury honds | islted af Papue Securities Exchange (PSE).

i
by

o FXD32014/1 YR, 8 [-year zero coupon bond wrading at a vield (o maturity of 3% (Price of 3h.95.2381).

F X D 4201472 YR, 1 2-year treasury hond with 2 6% cauprJn rading at a yield to maturity of 5.5% (price of

5k.100.9232),

: FXD5R014/3 YR, a 3-year rreasury bond with a 7% Lchpon trading at'a yleld to maturity of 6% (price Of‘.

Sh.102.6730).

The coupon is paid annually and the par va]pe of each of the three bonds is $h,100.00.

Required:

The 2-year and 3-year spot rates using the bootstrapping method.

VALUATION AND A\‘ALYSJS OF FIXED INCOME ]‘\!\TRLME'\T S CSIA PART 1] SECTION 5

WEDNESDAY: 28 May 2014.

(E\ marks)
(Fﬁtﬂl 20 marks)

Time Allowed: 3 hours,

Answer ALL iuestions, Marks allocated to ench guestion ave sivown at the end of the question. Show ALL your worlings.

CQUESTION ONE

{a) Summarisz five factors thal a cradit raling @
debt,
(H) Discuss three components of credit tisk faced by a corpornte bond investor,
(4} Isane Sang invests in monrey market instruments. One morning, he obs
day money market instruments: .
Money market Quolation Assumed number of
instrument - hrasis days in the year
w - Discoont rate 360
X Discount rate 363
Y Add-on-rate 360
' Add-on-rate 365
The par value for each of fhe meoney market instruments is $h.100,
e Requived: P . AR
Ehc band e1|u|v-|lent yield for esch oflhe ahovc manay m.irk“'t msrru-ncntq.
QUESTION TWO ]
() Explain the following tvpes of bonds traded in the intemational bond markets.
{iy Duo-currency bonds,
{iry. Curreney-option bonds.
(k) Distinguish between “madelling risk” and “wolatility risk".
&) As a fixed Income analyst, you hav

12% annual coupen bond with 1w

T YEars to rnntu*ny

Quoted
eates(%)
7.33
7.36
.35
7.45

sency would corsider when assessini the eredit quality of 2 local surrency

(5 marks)

(6 marks)

crves quated rates on the following four 182-

[ 1;;.1'|'k5}
(Total: 20 marks)

{2 marks)

(2 marks)

(% marks)

& been provided with the following binomial inferest rate [i’LL of &n option Free

e
s | shu1eo.0o
Sh. 7 —7| sh. 12.00 ;
Sh. ? =
o y - -
Sho? 7.1826% [ 3
u Sh.100.00
4.5749%
N sh 2 Sh. 12,00 -
8h. 7 d
53210% R R
o Sh.loo.0o b\ =
5h, 12,00 ;
Today lyear ' 2 years
Reguired; !
] The value of the bond teday. o {4 marks)
(i} The value of the Bond and the value of the emheddcd cal opiion, #ssuming the bond in () (i) above s
callable at Sh.105.00 at the end of vear 1, ; ) (4 marks)

(iii} The vatue of the bond and the value of the embedded put option, assuming the bond in () (i) above is
putable ot Sh.105.00 atthe snd of vear |, {4 marks)
{Total: 20 marks)

QUESTICN THREE

(a} Uutline four charucteristics of Cox- Ingersell-Ross (CIR) model, " s [4 marks)
by The fallowing treasury spat rate eurve is provided: )
= Period Year Cush flow (Sh.) Spot rate (%)
I 0.5. =S 4.7
2 1.4 5 4.0
’ 3 L5 5 5.0
4 20 105 T gdn

A 104, 2 year ircaql!ry bond fssue is priced in the market bosed on the 2-year treasury yJeId of 5.2%.

Requived: : ;
The arbitrage profit made fram siripping the 1%, 2 year treasury bond, (8 marks)

() The annual yield to maruru; (YTM) for the iSZ-da) and 364-day treasury bills is 4.6% and 5.0% respectively. The-
Fallowing treasury vield curve has been estimated fora g months period up to a malunt, of 3 years:

Years of maturity Annual yield to maturity (%)
18 5,
2.0 58
25 6.4

e e L I o

Themarker price for each issue is Sh.100.00,

Required:

(i} 1.5 = year spat rate, A ; : {2 marks)
Gi) 2 —yearspot rale. : : (2 marks)
(H) 2.5 —year spot rate, . {2 marks)
() 3+ year spot - rate. o e = N (2 marks)

fTo['lJ 2 marks)

QUESTION FOLR

[ Fllmil;hl four rales played by an investmear bank during « public offering ofa bond, © o (4 arks)
(b} () Evaluate two limstations of using band duration as a measare of & bond’s price sensitivity to interest rate
changes, ) {2 inarks)

(i) Aidg%a nnual-pay coupon bond has six years 1o maturity, The bond is currently trading at par,

Required:
The wadified duration of the hand using a 23 basis points change in yield. {5 marks)



()

™

Required: ; B .
Advise James Makhulo on the most apprepriate hohd 1o invest in, _ i3 marks)
= ’ (Total: 20 marks)

QUESTIGN FIVE T
i) Sugirest hrae reasons that conld explain why the yield-to-maturity ofany (wo of more bonds di fTer. (3 marks)
{h) Evaluale two imitations of [pvesting in a bond with a call option. (2 marks)
{c) Exantine four reasons that would mak_a_i_h;: ]!?[.l;; a!'a bond Aut‘)ted in- asecu“;wqagggdr €] |1.1al;ic-sJ- i
{d} You are pravided witlt the following daity yields of a bond:

(i)
(i)

(iv)

The following information was extracled from the bond ssgment of Masdag securities ci"chahge and relates 1o the
trading proceeds of bonds on 27 April 2014,

| Abbreviatians T s
;‘J‘Il} floating rate; MTN: Mediiim ter note; FXD: Fixed rate: I58: Infrastivéture bond: TB (182): 182-day weasury
ili rate, B d i
Requived:
(i'_) : Explain why the government of Suraya’s twenty year Fixed

rale treasury ?:von_d.‘s {FXD 172012£20Yc) dirty

o price (T01.4508%) is higher than its clean price (9.4288%%), {2 marks)

Evaluate a p?ssib}e reason why the first 'Iol:.nf"l_.r,ovnmmenl of Surays infrastruciure bond (III’BHZG 1312 Vr)
. traded at & higher clean price (101.5043%) than the second lot (10049619, + (2 marks)

Calculats the annual ecoupon payment to at invesior holding & : i ing 3
G 1 in I 2 8 BME bank medium term floating rare note
(FRIMTN)2007/7Y1), assuming that the note has a par value of $H.1,000, S {2 marks)

You are a Ceriified Securities and [nvestment Analyst specialising in fixed income analysis ai Twin
fnveslmcnr Bank. Your client, fohn Mekhulo, is ronsidering buying either the: government of Suraya’s fwo.
year fixed rate treasury bond (FXD 1/2012/2 V1) or B&Q mediitm term note {FRN B&Q - [)W!}is_.i.’i)l

He intends to 'u!vest in either of the bends with the main objestive af earning corpon incame for the next four

vears aﬂei wlnch_ be will seil the bond. Due to the curent economic conditions in Surays, the 182-day .
treasu;y bill rate is expected o decline by 200 basis points it the next ane month, and then reimain at this

level indefinitely, i t

Time (i) in days Yicld at time 1, Y, (%)

0 7555
1 7536
2 7.547
3 7.530
s 7.551 e
] 5 7525
Reguired: e ) !

(i) The's-day daily standard deviation of the percentage change inyicld assu gcmrlm'il is compaunding.

5 marks)

(i) The annual vield volatility, given that there are 250 trading days in 2 }'ﬁar. " (2 marks)

(Total: 20 marks)

o3 T

S i . 1
AONBS EISTED AT THE MASDAU SELUAITIES BXCHANGE . - = ,:.:LL'.‘L 2014
1230z B T Eurlty Tags | Feued sak | Copoic aupan | Ttmled T T
boidy t\ai‘: dian 5 0 Shmiltism Rate (51 Ykl FPrze Fize 'wae Trecen
ity 3 (] i (i 15y
_ GOUERNMENT OF SURRYA FIZED HATE TREASURY BONDS
TD YEAR BONDS
FEO BTV 30pei2 | 2nos T 841806 | Find 12806 | 109900 | 106.0743 | 1001873 | 1005100 11500000
Pl BR0TE2 Y 2rpugtz | Baundd | 128- 1831236 Fiad | 11114 100.5746
SEVEN YEAR BUMDS | ; | )
FAD W2007A7 Wdukd? | 294ukig | o l B.26985 l Flaed 5.7500 | AEANN
_EISHT YEAF BOWDS :
FADVIRETARYT 20Fub-a7 t 1EFEE-tE | am [ 13.764.33 | Fhond 2750 10DE0E2
T I T
THD 12 UEY | 24-ARAE E 10-Ape-18 | asp | z8tes0 Fizod l 93,5000 1030908
ELEVEN YEAR BOKDS L
FEDAD0GH Y 5-52p05 | 11-Sep-17 | 1,799 403199 I Finod | 49.7500 04.87E0
| TWENTY YEAR BONDE i
FADAE01 30 Yy FMay-13 ] O3z | 6T 438235 Figed 120000 123500 | 404508 o7.4288 of.4288 1,000,000
TWERNTY EIVE YEARBOND
| | ommno | pameyas | 7707 ] 3015250 | Fiees 15600 Fia1e8
SnT OF SURAYA INFRASTRUSTIRE BONDS
IES 132 33-S0p-13 | 16-Sap25 | 41655 35, 20631 Fland L0000 | 107uo | 101585 101.5043 | 1007487 | ° SLO0L.000
| IF e 3:8ap-13 _I 15-5ep28 | 4,185 15,9363 Fivend Tiooon | tosony | 1006054 | 1004367 | 1DMJE?_| 2000600
| CORPONATE BOMDS i {554
|_URP EORPORATION MEDIUN TERM NOTE PROGRAVME
| D NI 2T Fihte | Z-duin | 4.820 14B05D FIXED 13255 £0.9518
| ; 7 1
| }
URPBDS A0 ADJusi2 | ZP-ht3 | 1918 19550 FIXED 1382% | 1600020
e e |
o TE(ED+ |
| |_LRR GO AROTATY 3012 | 20-Jukis | 1,918 1.00 2% '
| | 7.8.(182
FRIMTHYRBUTIT e 160007 | 31.0c114 | 183 600 2.0t% _.| 1emacco |
BMK B2 K WEDILI TERM FLOATING
| Buk BAWK UEDRJI; ATEMOTES
70102
FR | MTH2007TYr T how1? 15014 212 1,500 % e ! 100.0000
!
FAD A THpRO008T 14ub08 | -yl ag | 13w FRED 11504 | 1000409
TE{18)- |
FR [MTNEEGORT T 14408 14-Jukis 443 T i 1% o
ELKEN LTD, P UGLIC INFRASTRUCTURE 80ND OFFER 2019 ! 1|
Fim 120090y todeem | 3t-Ockin | 2018 18,750.00 FBED | dagem | % 90,88 | ke
. | 1
SAMAOM LTD DOMEETIC HEOI(,{_M‘ TERMNOTE
TaMez) - NN
S2Npwel8 | C3-hov-14 186 4E3 A0 185% 1000009
1 FXD % T
| (BANKOMY T D2-Now (8 [3-Moy-14 166 7,048,860 FIED 12.29% 100 il
£ i e |
PRDPERTY FINANCE MEDIUM TERMMNOTE e s
FAD {PF | /2R aTYe 23getia | 1eQeriy | 2,002 2.089.10 FINED 15 005 LR
TI3{(102) +
FR [PF| 201077YT 20-Ceii0 | 020elAT | 1260 1,165,580 3005 939731
_BBO BANK MEDIUE TERMNOTE
|
D BECLOIANE TS 1300c13 | 03 Naeds | 3782 3.43500 |  FXED 12.80% o i |
T8
FRH DS Q0N 3E25 130ec13 | oBmMarg | 47R7 22606 | (B3I
Total Deals (Bengs) i
'rugm\:nr in Bonds, Eis t2l Deals (Bon
182 - Day Treasury bl i =9.87 1% ) Fodiiy e Yéiidy —
£14,300,60¢ 2,162700,000 51 AL}




K ASNEB ) The bond's relnvestiment incoms. 4 '._1..15.rk-5 )

(Total: 20 marks)

' VALUATION AND ANALYSIS OF FIXED INCOME INSTRUMENTS  CSIA PART T SECTION 5 .
: QUESTION FOUR

RRNIRAN ut Bacmbar 2L b {a} Highlight three key roles played by each of the following stakeholders in the fixed incoms market:
Answer ALL guestions, Marks silocated to each question are shown al the end of the question, Show ALL your workings. 0 p— (3 marks)
QUESTION ONE C{i) Itermediaries. . - : {3 marks)
{8} {i) Explain three uags of a vield curve, {6 marks? . :
in) The following information relates o a portfolie of three bonds namely X, Y and 2
25 , i s e o i MY arks?
{ii) Differentiate berween “current yield™ and “yield 1o maturiry (YTM) (4 mar Rond Chngig Pr— Yrice ot
) BOB Ltd. has 2 5h.250 million. 17% bond outstanding with & years to maturity. Due to a decline in interest rates, ; " o) (Years) 0]
BOB Lid. is considering reﬁmdmg this bond with a $h.250 million {ssuc of § year bond carrying & coupon réte of 15% X, 3.50 1 10049 1.0
DEF BADUN). Y 500 4 10054 185
Z B.50 3 10581 277
Additional information:
1. The call premium ofthe old bond wili be 6%. . " Th 1 is payable annually,
2. The issuc costs on he new bond will be Sh.10 million, e i
3. The unsmortised portion of the issue costs on the ofd bond is Sh.8 million end these could be writien off o " Requived:
airs (i} ‘The spot rates for year 1, year 2 and year 3. (4 marks)

soon as the old bond i3 called.

4. BOB L. has & marginal tax rete of 30%. {i)  Thebord with the bightst convexity. (3 marls)
Required: (ifi}  The break-even discount rate after | vear for one year investments so that the holding rate of reiurn cf bond
Advise BOB Lid. on whether to undertake this bond refunding decision, Y is exactly zero. (4 marks)

{iv) The value of the embedded put option in basis poinis for bond Y given that it is patable after | year (strike at
100%). The aption adjusted spread (OAS) stands at 143 basis point. The vield spread of that putable bond Y

QUESTION TWO over straight government bond is 95 basis point. {3 rnarks)

(a} Explain two forms of reinvastment risk faced by investors of callable bonds. (Total: 20 niarks)
{b) Dascribs three types of spread measures in relation to band pricing. QUESTION F‘jVE '
e a) - Distinguish between the followin sets of terms:
() Assume that 2 bond is purchased between coupon periods, The pCI'ICId between the settlement “F8 4A4d the next G ). = ) ) ¢
conpan paymen date is 110 days. There are 182 days in the coupon period. The bond has a coupon raw of 12 per (i) “Call protection™ and *refund protection”, {4 marks)
cent perannum &nd a discount rate of 10 per cent. The bond has a ]aw value of $h.1,000 with 5 annual coupon @iy “Principal only strips® and “inferest anly strips”. (4 marks)
payments remaining. '
(iii) “Credit migration risl” and “imarket Lgoidity risk”. (4 marks)
Required: . )
The clean price of the l.:ond. (7 marks) {b) Examine three bond specific arbitrage restrictions that allow bond valuaiion researchers 1o deveinp interest rate
Cmodels. N S B - (3 marks)

(d} A Treasury bitl with 100 days from seftlement te maturity is selling for Sh.0,9830 per Sh.1.00 of maturity value, i,
(c) A sonvertible bond is selling fo; $4.800. Tt has 10 years to matirity, 2 $h.1,000 fack value and a 10% Lomr 0 pair

?;z:i;l?;n H d}sr:omlil basis : . (3 marks) semi-annually. Similar nenconvertible bonds are pnoed ta yield 14%. The canversion price is Sh.50 per shars, The
. : ordinary share cusvently sells for 8h31.375 per share in the securities exchange. < ;
{Total: 20 marks} . L & ! i . i :
Reguoired: -
QUESTION THREE i The ;,md - opmn premiam. < %48 marks)
(=) Explain the term *bond immunisation” i {2 marks) ) 2. T = ] : (Total: 20 raarks)
: ' S e i oo, GSIAPART I TONS sty o b
(5 Discuss four fagtors that coubd affect the repurchase agreement {REPO) rate. {B marks: Sk ART 11 SECTIO! G et R i
: . W | VALUA I‘[UNJ\ND ANALVSIS OF FEXED INCOME. !Nsmuqurq A
(c) An investor expects the yleld curve to fatten over the next year, so he seils the 3-year government bonds in the y y
government bond portfolio, replacing 2 part of them with 1-year government bonds and the remainder with S-yeat THURSDAY: 6 Sune 2013, Fime Allowed: 3 b m_

government honds so that the modified duration of the portfolio as a whele does not change.
Ansyier ALL qunxlmns. Maiks atioeated 1o edch qucstion ari: ahuwn uf the end bf ﬂmqm{mn Shgw [,Lyuur worl-mg\k

The modified duration for governmen! bonds of t-year, 3-year and 5-year maturities are shown below:
u :QUEST!’“N ONFE.

Maturity 1 year 3 years 3 years it o e St Y
. 5 : i ) aiild fncrease the reinvestiment risk. s T et o {6 marks)
 Modified duration 0.99 2007 4633 , : 607 pleln e e of i ha Sk e R," g el
[ The mve.c.tar seeks to fulfil the following conditions: i — b} Balusa owns a 1 7-year 4 63% coupon bond with 2 fave value of Sh.i3 rmil‘nn Tiie bond is cuncntt; prnced 1o vz d

1. The total market vatue of |- ~year and 5-year government bonds to be bought must equa] the maket vatus of 4.39% sid pays :sﬁen:st rcrm ::"muﬂlly

the 3-year government honds to be sold. '

w The portfolia’s modified duration must remain unchanged. Raqumd‘

Requived: 4 The inferest rate exposur: using the full valuation approach, given 475 bas:s pmnt mcraase |n.!herrequ1red )uel{!

The amount of f-year and S-year povernmem bonds which must be purchased in order to n.pial:e the 3-year . © m”h}

govermnment bonds given that Sh.10 million of 3-year povernment bonds are sold.. ' (6 marks) g © The yields to mafutity o five zero-coupon bonds are gi\-'m below,

o »

id) An investor purchases @ semni annual bond with 2 coupon rate of 7% that matures in 8§ years, The bond hasa pa* value i & th

of $h.100. The yield to maturity for this bond (on 2 hond equivalent basis) is §%. = Yoo b ity Yiew o)

*Reguired: T




QUESTION TWih
(a)

8

CUESTION FOUR

m

‘l 98-y LIBOR™ vt pgagi w1 s

! 12

2 t4

3 15

4 15.5

5 15.7
Require: '
G . The 1mp!aqi ﬁ:uward rate of mtcrest fiir the rhird year, ! ! m&ﬂ;gj

54 ¢t
(i} The rate of i interest an investor wolild receive af he bnnght a bund at tﬁe bcgmn]ng of the sectmd year ﬂnd
sold it at fhe bugmmﬁg of the fourih § year, o L A4 maris
i 2 (’l‘otnl 3 ma;—k;}

iE

An investor Js cunsldermg an m\festment iné P of fm; cor;mra:s, Gids, ﬂnm buuds v s pﬂl“{aa[u: of 8h.1:000. and
sy eptipon filtsrest on an Annual basis, The muarker price of e first boad is Sh.1,079.08, l!spggp;g 19 is 6% oa| it
is duie {0 be redeenmied at par in five jedrs) T‘h: Secomd bnnd is nbour 1 he issuedravith pon

s!ac be redzeiablé at par in five years. Both bonds are expected (o have ihe, same:yields |

llquirwl

Est:matc the Mmu!ay duraﬂrm ol"lhe two bonds that d!e rnvaswr is cunstdurm,g Tor mve' e i{ tﬁ?ﬁwﬂ'{s)

®) . . (10 Fharis)
. {Tnlat; 20 iy ris)

QUESTIONTiREE i ah,
{a) " Discuss the following eonomic indicators:

(i) Leading ecosiomic indicator,

fiiy Lagging econdmic mdgcamr G

(i) Comc;darﬂ economic iiidicator,
“(bj..

) (i'} " ThiE compiu gmwﬂ: rateot!hetwoyw-bond

_[!!} The iotal valie of i investment with reinvested cuupan ram nF 8%

(ul} The realised compound yield,
[a:] x¥Z Limited has just made s loan of Sh. Jﬁo [I‘IIHIDB ﬂm pays S0-day LIBOR plus a 1.5% margin. ‘The ivestment

analyst of X'YZ Limited is concerned iial thert’ rn‘ely Be'tin'nferést rate dectine within the next two ronths,

. The ﬁ}iluwing qunfa_s bvete biatiéd o #'dehler (7 5otk Forwiid fars Bifrtements (FRAs).

ErE s

i "Dealer quotes SEE ane 3 Y e
Eﬂ—da} LIBOR. =« gmdsp -

Fadt il el By o s i

180-day LIBOR = ¢ 0420

KYZ Limited 1akes u short pmnmn of Bh: lf‘l] imillion fn:a 3ririonth forward rate agﬁqam_cut_-{:; the-expir
 Dontrict 90 days nu, QMay LIBOR I54.5%, : il

LT

o g et

Raq:m ed L 2
The amount XVZ Limited should collact fror, or pay to, the desler at the settfemient dam o " marks)

* Ax & fingrieial consuliantin your country, a client reguires your advice on whether he should add-bonds to s eurrent
investment portfalip, g
Reguired: I p -
Summarise four advantages that would aceru2 o the client by investing i bends (4 marks)
(IotnL ) marks)

The treasury spot rate curve has been provided as follows:
Period  Yield to maturity Spof rate%. |
5

t L1 O
2 1o 5.4 o
3 1.5 5.4
4 2.0, ‘b

- 3.0 7.2

i!\ 13
o ofthe

UESTION FIVE

WFBNESDAY 5 December 2012,

e 33 74
8 4.0 7.4

year % t:pupnn mn-_imasury issuu is si..ol,dus:i,

whefﬂ'l.w’lhh* ém va[&tihty sprcag (E-spmad) ae!atwc.ln the trmsm-y spol rata cunre fOr Iﬂls |ssue L‘:gﬁU Inks[s
90 6asis points 61 00 besis points, . i . ! marks)

Outline. thre? assumpmns of the Biack«DennaihToy (BD l‘) inferest rate model. S 6 marks)
A 7%, 8 year hom! w:th a mntumy \'a!ue af Sh 1000 is selimg fnr ShI 063 60 The fi rsz cail date s three )wm from
n?w and the call price is Sh.1;030, "+ = % e e 3 v

g Lemss . 5 marks)

The yield to first catl on a bond equlvalent basis, -

frem 20 marks)

a0 ks

{3 marks)

Highlight three motivations for jssuing convartible bends with a cali ﬂplrm. b
Exp[am five bond price theorems, - «q-«m»- Ll

' An mvestc‘:;‘;s éslln;adm':ng the purchase 0?’ an upmm fréd Iugh’ Yighd Gonpoliats Bord with eodptn rate of 0% and

10,75%. Thz freasuty
9 yaars remaining to maturity. The price of the bond is Sk.95.7420 and the yield to-maturity is ’

m:fd curve is ﬂaig at 7.5% and the credit spread for the issuer Is 328 basls points for al] mstg:ﬁtlﬁg.k .l.he ramsslmam
rate is 5%. At the horizon date, the tmasurv hleld-eurve, remaims.af 7, 5%
10 200 basis points for all matirities. . v itee s

Required: . ; t? ;
One year tofal return on & bond equivalent basis. _— E . mmarimrm
" CSIA PART Ul SECTIONS ok
’ VALUATION AND ANALYSIS OF FIXED INCOME lNSTRUMENTS %o

Time Allowed: 3 hours.

Amswer ALL questions. Marks ailncnred o each question arc shown at the end u{ ihe quwﬂon A&bw ALL ymir

| workings. s
I e - .
"QUESTION ONF y
" qa} Aralyse four competitive forces that determine the i intensity uf:ﬁe :ompeuhon in an mdastry {4 marks)
; -(b_l Explain three advantages of ming the swap cw\re compared fo & government: o m:asm hmd yre!d curve 85 & .
; bénchmark for evaluating fixed fncome instument, (6 mirks}
(e} Lenken Ltd. has announced the issue of an mfmﬁu«wc bond with a fuce value of Sh.30 miffios am‘a mupon rai¢ of j
12% payable on owstanding principat amouals. The hand has 12 samr—annml coLpon paymm[s '
Additiopal information: ) e
i. Un the 6"" semb-annual coupon period, the issuer will redesm 44% of the omszandmg prme:pal amount.
2. Cn the 9 seanl-annual coupon periad, the issuer wiH redesm 10% of the owstanding principal amornt.
3 . Onth& 12" semi-annyal coupin period, e issuer will redeem the otitstanding principal amaunt, ’
L4 There are 182 day\s in the coupon period and the days bezween the setilenrent date and next coupin date s .
e 100. a‘ays
' 5. “The yieiﬂ ] mtm’ty ot the band js I{% : L -j’
Raqnmd 3 y
Thecleznm bufthe mf'nmmcmrehund (Jnmmq,
; Tl ﬂ‘oh:l . marks}
QUL.STIOH TWO ; . e e
Johtistone Sitaka is mmidmng purchising a convertible hond Issued by Ashling [td, Th-' canvert nsd Thas threa
years o mamrity: anfn, Loupan rate of 5.75% with- coupois heing paid annually, 'I’he par value.of the bond 15"
Sh.100.000." The bond can be converted into 3,000 shares of Ashling Lid, stock. The sioele dBCS{IDt pay- dividend sad
trades at S5,28, 803} pef sgam Noir convaetible honds of‘eqnwa}anr risk and maumty tp the Ashimg Ltd. bond erirrently
 havea y;cld 10 thaturity of 5%, s g :
R'J‘l‘“imf - ST ‘ i ke
(. The windnum market price af the boud, f : _ {3 marks)
i) The premium paybzmk period in yeurs ofthe bond. oo {9 marks}
(b} - Explain the following ylelr.i spread measures: A '




(€

(G
{e)

{1 Mominal spread, {2 marks)
{iiy Zezo valatility spread (2 marks)
(i) Option adjusted spread. 2 marks)
ﬁ‘monﬂ)!y pay security has a monthly cash flow vielé of 0.74%.

Required: :
The cash flow yield on & boud equivalent basis. (2 merks)
Highlight two limitations of cash flow yield measure. {2 marks)

Celeom Limited has issued a convertible bond with the following features:

Par value = Sh.1,000

“tupon rale = 8.5%

Market price of the convestibie bond = Sh.500 }
Conversion ratio = 30 ardinary shores of Celeom Limited per Sh.1,000 par vatue of the convertibie bond.
Estimated straight vaiue of ihe bond = Sh.700,

The current piﬂ'ce of Celeom Limited s ordinary share is Sh.25 and the dividend per share is Sh. 100 per anmum,

Required:

) Conversion value. {1 matlc
{iiy Marker conversion price, {1 marly
(i) Conversion premium per share, (1 mark}
{iv) . Conversion premism rati, {) mark}

{Total: 20 maris)

QUESTION THREL - P ;
{a) Explain the following theories of term struciurs of interest rates:

(i Mure expeciations theary, < (2 marks)

fiiy Liguidity preference iheory. — @itz i (2 marks)

{iti} Market segmentation theory. -— htenuinea A £2 marks;

{iv) Preferred habital theory, (2 marks)

) . larelation o the information provided ta invesrors by the raiing agencies, ditTerentinte berween “1"an'ng wateh” and

rating owlook”. ; {4 marls)

e} Jobin Muiokah would tike 1o use a binomial model to value a Goldeom Limited products bond with a 5.75% coupon

and.zmaturity of 3 yzars,

he bond i;.cﬂ}éh]e_ 5“":T-‘*“'-"3."‘313'r vear starting one year from now, Goldeom Liritsd will call ihe honds if their price
~Toseabove par, . “ . : ;

A

i!.
Pa

The probability of cach interest rate move in the tree is 9,50,

N

binemial interest raw tree for 2 non callable Goldcom Linyited products bond is provided below,

ode'tontents

R ———— 1875 .
Computed value

Coupon "7 >

‘Ahiort terny ate

00014 |

. M 7R ' i
/L E

|

102.895
3,50%

104,738 -
575" .
4.44%

Taday-

QUESTION FOUR

(a)

(0)

()

(b}

(e}

‘Requlired: |
The currend price of the Goldeom Limitsd 2allable boad.

o U (8 marks)
0 (Total 20 marks)

Evaluate five facmoes that have conmibured 1o improved performance of emerging marker debt (EMD; in the
developing cconcunies. {10 marks)

A 5%, 2 vear weasury bond is priced in fhe marker based o 4 2 year rre;asury bend yield of 6%. The prevailing |
treasury spot rates are provided below., :

Period Spat raie {%)
1 20000
2 3.3000
3 3.5053
4 3.9164
Required: >

{10 marks) '

The arbitrage profit generated from the wade.
& ("I‘q_:{g!: 20 maris)

1

QUESTION FIVE

Explain the following types of risks essociated with fixed income mstruments;

@ | sovereign risk - (@masy

{ihy Volatility risk.” - (2 marks;
(il Yield curve risk. 2 marksi
(v} Prepovment risk. [l mArks) -
Explain the following twn tvpes of credit risk models used to value corpm'a:é_-‘boé‘d_&t _- i

. AR 2

(i} Structural model, © (2 smarks)

(ir) ) " Reducad form modal. < (2 marks)

In relation to corporate bonds, dilferentiate between “atfirmative covenants” g negalive coVinaiiis™. (4 inarks)
A9 coupon, 5 year option ﬁ‘aq' l;apf:l is salling at 112.7953 {0 vizld 6%, When lh.e yichf Iis.“cha.mged up and dewn by
10 basis points, the new prices are Si.112.3373 and Sh.113.2855 respectivily. ) i !

Requived:
The convexity adjustment for 8 300 basis poini chinge in yield, {4 marks)
' 2 ST olzli 20 minrkis)

O 416 31




{a)

WEDNESDAY: 30 May 2012,

Answer ALL questions.
workings.

VALUATION AND ANALYSIS OF FINED INCOME INSTRUMENTS
T:mL Allowc[i 3 hours,

Marks allocated to eacll question are showi at the end of the question, Show ALL your

QUESTION ONE~ - 7 : S _

As an expert on fixed income securities, a client seeks your advice as lo- Wh.thcr lnﬂ"iutm protected bonds Sh{)u:d bc a
scpara‘te assct class distinct from normal bonds,

? anulred . . ¥

Citing three reasens. explain why inflation protected bonds shold be considered as a. uupmm assel class 6 marks)
%) A market participant secks to measwre yield volarlity vsing the follawing daily yields ﬂir 1 days:
Period, ¢ (years) Yield v, (%)
0 5.854-
1 5.343 ’
-2 5714
3 5719
4 5.726
Required: i
.*.\nnualiscd standard deviation using 365 days and continugus compounding of yields: (6 marks)
5] James Mbeli is considering purchiasing a S-year (loating rate bond that pays interest scmi- annusi]y The coupon
formuiar is cqual 1o 182-day ireasury bill raic plus 30 basis points, The bond has a fice value of Sh.l 000, The
current 182 ~day treasury bill rate s 3% (annual rate) and the discount margin is' 50 basls-points, M
-Required: g
The price of the floating raie hond. {8 marks)
QUESTION TWO = N— (‘lma] 20 |narid}
(@) Discuss faur approaches used when ganging credit risk. (12 marks)
By 1) Briefly explain the term “hybrid seeurity”. 2 marks)
{ii) Bsplain one complication arising from the valumtion ol hybrid scourity. (2 marks)
() A weasury bond has a market value of $h. 100,000 and a duration of 9.4,
Réq_uiren-i:
i ‘The price value of a basiz point (PVEP) for this bond. (3 marks)
(i) Tnterpret the resudt in (2] (i} above, {1 mark}
i {Total: 20 marks)
QUESTION THREE .
(a) (i) Explain three considerations that should be taken ito acenunt when choosing a term structure model.
{3 marks)
{if) Examine three basic characteristics af the Cox-Ingersoll-Hoss {CIR} single factor term struciure model.
: oy {3 marks)
(B Adyear 5.8% coupon bond wmh a face value of SH.1,000 i celling to yield 7%, 'The bond pays interest annuaily.
Required: ; i
(i) The price change attributable 1o moving to matunty a year later if the interest rates remain unchanged.
; (4 marks)
(i} The price change atiributable to a decrease in the discount rate from 7% 10 §.2% a vear later, (4 marks)
fc) H:«hhghtths ee smbedded opiions that'can be granted 1o each of lhe following parties:

(i) ' Bondholder |

(M lssuerofa bond {3 marks)

3 marks)

(Total: 26 marks) L I

QUESTION FOUR

{a) Qutline five characterisiics of Ma 3 Duration.,

{b) ] The annual yield to maturity (YTM) for the §-month and 1-year treasury bill is 4.6% and 5. D%lespr:cth]y
These yields represent the §-month and |-year spot rates. The following treasury, bitl yield curve has been
estimated for f-month periods for 2 maturity period uI‘Lhrcc yeurs:

Years to maturity Annual vlci(i to maturity (%)
1.5 B S 20 g W 5.4
2.0 38
2.5 5.4
3.0 i
" . Assume that theprice for each issue is Sh.100. ey
Required:
The 1.5 year spot rate. (8 maris)
(1i} Assume the foilowing treasury spot rates:
Period Years 10 maturity ~ Spot rate {%)
[ D 5.0
Z 1.0 5.4
3 1.5 52
4 2.0 0.4
3 2.3 7.0
G 3.0 7.2
7 3.5 74
8 4.0 7.4
All periods are aqual 1o six months.
L
Required: i y
The g-month forward rate. six months from now. {7 marks)
QUESTIONFIVE (Totai: 20 marks)
(a} Diseuss the benefits that can acerue to & pension scheme from investing in corporate bonds as opposed to gderment
bonds. {5 marks)
{by  Citing one limitation in cach case, e'(piam the following yield msasures:
(i} Yield to maturity, {1 mark)
{ii) Yield to worst. {1 rark)
(it} Yield to put. {1 mark)
(iv) Current yield. {1 mark)
{v) Yield.to cail. {1 mark)
(ch A 91-day Treasury Bill is issued by the sovernment al 2 discount rate of 8% per annum.
Reguired:
The annual effective rate of return obtained by an investor who purchases the hi][ at fssue. (3 marks]
¥
{d) An investar intends 10 use the mformauon from a government band spot yleld curve 1o caleulste the present vaiue of 8
corpovate Eurobond with a-term to rtdc'npl.cn of exactly [ive years. The investar will value each payment that is due
from the bond at « rate of interest equal Lo ; =i~ 0,01 + 0.00t, where:
®  ilsthe time in years a which payment isdue.
o iisthe annual t-year off fecmc spor rate of | interest from the government bond spot yield curve,
=002 foris S
The Eurobend pays annial coupons of 10% of the nominal emount of the bond (Sh. 100) and i redeemed ar par.
Regquired: - )
(i),  Presem valuc of the Eurobond + {3 marks}
(i} Gross redemplion yieid’ frem ihe Eurobond., {4 marks)

{5 marks}

(Total: 20 marks)
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