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CIFA PART Il 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 werkings.

QUESTION ONE
(a) In relation to bond indenture:

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

(ii) Highlight three types of information contained in a bond indenture. 2 (3 marks)
(b) Explain four methods that could be used by the Central Bank of your country.l.‘é?is:sue sovereign debt. (4 marks)

Q

(c) The following information relates to XYZ Pension Fund: =

L Annual pension obligations is Sh.2 million paid in perpetui 9.'{1

2. The duration of 5-year maturity bonds with annual coug@}a rates of 12% is 4 years.

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

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

O
: S

Required: (’\\

(i) The amount to be held in each bond to f;{@y fund and immunise the pension obligation. (3 marks)

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

10.62 and the convexity is 182.92. &2

Required:

The percentage change in griee 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

| year 10.50

2 years 15825

3 years and above 12.00

Required:

The implicit one-year forward rate:

(i) In year 2. : (2 marks)

(ii) In year 3. (2 marks)
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(c) Juhudi Ltd. has a Sh.60 million bond issue outstanding that has a 12% annual coupon interest rate and 20 years
remaining to maturity. The bond was sold five years ago. The floatation cost was Sh.3 million which the company
has been amortising on a straight-line basis over the 25 year original life of the bond. The bond has a call provision
that makes it possible for the company to retire the issue at this time by calling the bonds at a 10% call premium.

Investment bankers have assured the company that it could sell an additional Sh.60 million worth of 20 year 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 sold 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: S
(1) Term to maturity of a bond. 5‘3'( (2 marks)
\2(0
(i) Principal value of a bond. %&Q@ (2 marks)
(iii) Coupon rate. ,6@@' (2 marks)
r? |
(iv) Reinvestment income. &r:L (2 marks)
O
(v) Embedded options. \ N (2 marks)
(b) The following information relates to a bond transition mg‘&ix 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 cCcC D Total
AAA 93.20 6 ¢ 0.6 0.12 0.08 0.0 0.0 0.0 100
AA 1.60 9235 5.07 0.36 0.11 0.07 0.03 0.01 100
A 018 | 265 91.91 4.80 0.37 0.02 0.02 0.05 100
BBB 0.04 |7 0.30 5.20 87.70 5.70 0.70 0.16 0.20 100
BB 003" 0.11 0.61 6.80 81.65 7.10 2.60 1.10 100
B ezl 0.09 0.55 0.88 790 | 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
o
Note: The first four ratings, are investment grades.
Required:
(i) The probability that a Bond rated BBB will be downgraded. (1 mark)
(i1) The probability that a Bond rated BBB will go into default. (1 mark)
(iif) 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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(c) The yield of a Sh.1000, 3.5% coupon 5-year annual pay bond in Nairobi Securities Exchange is 2.8%. The same bond
sells for an equivalent Sh.1,019.80 in Uganda Securities Exchange.
Required:
Determine whether there is an arbitrage opportunity and demonstrate how it could be exploited. (4 marks)
(Total: 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 {Q
Depreciation and amortisation 1,713 1,841 O
Capital expenditures 2,110 3,559 &6‘
Cash flow from operations 6,578 6,994
Total debt 12,480 13%&
Total equity 37,519 38?2 5
Dividend paid 653 R 756
Interest expense 330 \15’% 360
2
Note: Free cash flow (FCF) is after dividends for all calculations\\@
Required:
Calculate the following cash flows and ratios for each osthe years ended 2018 and 2019:
N
(@) Earnings before interest, tax, depreciatig@(a\nd amortisation (EBITDA). (2 marks)
O
(i)  Free cash flow (FCF) after divideég& (2 marks)
N
(iii)  Operating margin. o‘\s\ (2 marks)
66
(iv) EBITDA/Interest. ’OS\ (2 marks)
&)
N
v) FCF/Debt. \s('\o (2 marks)
S
(vi) D.3’0I:al'(l‘apit&@6 (2 marks)
<O (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:
(1) The effective duration for the portfolio for a parallel shift in the yield curve. (4 marks)

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

7.1826%
4.5749%
5.321%
Sh.100
Sh.12
Required: )
(1) Calculate the value of an option free, 12% annual coupon bond with two years remaining to maturity. The
bond has a face value e@ﬁ] 100. (4 marks)
\(\\‘
(i1) Calculate the vajue of embedded call option assuming the above bond is callable at Sh.105 at the end of
year 1, o (3 marks)

(ii1) 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 Interest factor of 1 Received at the End of n Periods at r Percent:

Period | 1% | E g % [T o [ o [ we | ww [ on | % [ [ T m T T T T o
11 09901 | 09604 | 0.5709 | 0.9515 | 09528 | 05634 | 0.9346 | 0.925 | 09174 | 0.5091 | 09009 0.8929 | 0.8850 | 0.8772 | 0.8696 | 0.8621 | 0.8333 | 0.8065 | 0.8000 | 0.7692
%] 0.9803 | 0.9612 | 08426 | 0.9246 | 0.9070 | 08900 | 0.8734 | 08573 | 08417 | 0.8264 0.8116 | 0.7972 | 0.7831 | 0.7695 | 0.7561 | 0.7432 | 0.6844 | 0.6504 | 0.6400 | 05817
3 0.9706 | 09423 | 09151 | 0800 0.8638 0839 | 08163 | 0.7938 | 07722 | 07513 0.7312 | 07118 | 0.6931 0.6750 | 0.6575 | 0.5407 | 0.5787 | 0.5245 | 05120 04552
£ 1 09610 | 09238 | 08885 | 08545 | 08297 | 07521 | 07620 | 04350 | 07084 | 0.5950 | 0.6567 | 0.6955 | 06133 05921 | 0.5718 | 0.5523 | 0.4823 | 04230 | 0.4095 | 03501
5 0.9515 | 0.9057 | 08526 | 06219 | 0.7835 | 0,7473 | 0.7130 | 0.6506 | 0.6499 0.6200 | 0.5935 | 0.5674 | 0.5428 | 0.5194 | 0.4972 | 0.4761 | 0.8019 | 03491 | 03277 | 0269
& 0.920 | 06880 | 08375 | 0.7903 | 0.7462 | 0.7050 | 0.6663 | 0.6302 | 0.5963 | 0.5645 | 0.59%5 0.5066 | 0.4803 | 04556 | 0.4323 | 0.4104 | 03348 | 02751 | 02621 | 02072
r 0.9327 | 08706 | 08131 | 0.7500 | 07107 | 06651 | 0.6227 | 0.5835 | 0.5470 0.5152 | 04817 | 04523 | 0.4251 | 0.3996 | 03759 | 0.3535 | 02791 | 0.2218 | 02097 | 0.1504
8 0.9235 | 085% | 0.7894 | 07307 | 0.6768 | 06274 | 6.5820 | 0.5403 | 05019 | 0.4665 | 0.433 | 04039 0.3762 | 0.3506 | 0.3269 | 03050 | 0.2326 | 0.1782 | 0.1678 | 01226
8 0.9143 | 0.8368 | 07664 | 0.7026 | 0.6446 | 05918 | 05439 | 05002 | 0.4604 | 0.4241 | 0.3903 | 0.3506 0.3329 | 0.3075 | 02843 | 0.2630 | 0.1938 | 0.1443 | 03342 | 0.0943
10| 09053 ’ 08203 | 07441 | 06756 | 06130 | 05584 | 0.5085 | 0.4632 | p.a4224 | 03855 | 03522 | 6.3220 0.2045 | 0.2607 | 0.2472 | 0.2267 | 0.1615 | 0.1164 | 01074 | 0.0725
11 | 08963 | 08043 | 0.7224 | 0.6496 | 0.5847 | 05268 | 04751 | 04289 | 03875 | 09505 03173 [ 0.2875 | 0.2607 | 0.2366 | 0.2149 | 0.1954 | 0.1345 | 0.0938 | 0.0859 | 0.0558
12 | 08874 | 0.7885 | 0.7014 | 0.6296 | 05568 | 04570 | 04440 | 03971 03555 | 0.3186 | 0.2858 | 0.2567 | 0.2307 | 02076 | 01969 | 0.1685 | 0.1122 | 0.0757 | 00687 | 0.042
13 | 08787 | 0.7730 | 05810 | 06005 | 0.5303 | 04688 | 04150 | 03677 03262 | 0.2897 | 0.2575 | 0.2202 | 0.2042 | 0.1821 | 04625 | 0.4452 | 0.0935 | 0.0610 | 0.0550 | 0033
14 | 08700 | 0.7579 | 06611 | 05775 | 05051 | 6.4423 | 03878 | 03405 | 02092 | 02633 02320 | 0.2046 | 0.1807 | 0.1597 | 0.1413 | 0.1252 | o.o77o | 0.0492 | 00440 | 00254
15 | 08613 | 07430 | 06419 | 05855 | 04810 | 0.4173 | 03624 | 03152 | 0.2745 | 0.2994 | 6.2090 0.1827 | 01509 | 0.1401 | 0.4229 | 01079 | 0.0649 | 0.0397 | 0.0352 | 0015
16 0.8526 | 0.7284 | 06232 | 0539 0.4581 | 03936 | 03387 | 02919 02519 | 0.2976 | ©1883 | 04631 | n415 0.1 0.1069 | 0.0930 | 0.0541 | 0.0320 | o.0281 0.0150
17| 08444 | 07142 | 06050 | 05134 | 04363 | 03714 | 05166 | 02705 | 02311 | 0.4978 | 0.1695 01456 | 0.1252 | 0.1698 | 0.0929 | 0.0802 | 0.0451 | 0.0258 | 0.0225 | ootte
18 | 0.8360 | 07002 | 0.5874 | 0.4936 | 04155 | 03503 | 02950 | 0.2502 | 02120 | 01799 | 0.4528 | 0.1300 0.1108 0.0808 | 0.0891 | 0.0376 | 0.0208 | 00180 | 0.0089
19 | 08277 | 06864 | 0.5703 | 04746 | 03957 | 03305 | 0.2765 | 02317 | 0.4945 | 0453 | 04377 0.1161 | 0.0961- 0.0703 | 0.0596 | 0.0313 | 0.0168 | 00144 | 0.0068
20 0.8195 | 0.6730 | 05537 | 04564 03769 | 03118 | 02584 02145 | 0.1784 | 0.1486 | 01240 | 0.1037 t%_- 0.0728 | 0.0811 0.0514 | 0.0261 | 00135 | 00115 | 0.0053
2| 08114 | 06508 | 0.5375 | 04388 | 03589 | 0.2042 | 02415 | o987 | 04637 | o351 | 04307 0.0926 768 | 0.0638 | 0.0531 | 0.0443 | 0.0217 | 0.0108 | 0.0052 | 0.0088
2 | 08034 | 05468 | 05219 | 04220 | 03418 | 02725 | 2257 | 048w | 0102 | 0.1228 0.1007 | 0. 0.0680 | 0.0560 | 0.0462 | 0.0382 | 0.0181 | o.0088 | ooora | oot
23| 07954 | 0.6342 | 0.5067 | 04057 | 03256 | 02618 | 02109 | 0.4705 | 0.1378 | 0.4117 | 0.0907 0.0601 | 0.0491 | 0.0402 | 00328 | 0.0151 | 00071 | 00058 | o002t
24 | 07876 | 0.6217 | 04919 | 03801 | 03101 | 02470 | 04971 | 0.1577 | 0.4268 | 64015 0.0817 0.6532 | 0.0431 | 0.0349 | 0.0284 | 0.0126 | 0.0057 | 0.0047 | 00018
25 0.7798 | 0.6095 | 04776 | 03751 02053 | 0.2330 | 01842 01450 | 0.1160 | 0.0923 B.co 0.0471 | 0.0378 | 0.0304 | 0.0245 | 0.0105 | 0.0046 00038 | 00014
Vel .

30 | 07410 | 05521 | 04120 | 03083 | 02314 | 0.4741 | 01314 | 0.0994 | 00754 | 50555 NDb437 | 0.0334 | 0.0256 | 0.0196 | 0.0151 | o.0116 | c.00az | o.0016 | n.ooz .
35| 07050 | 0.5000 | 03554 | 02534 | 01813 | 0.1301 | 00937 | 0.0676 | 0.0450 | o, (/0.0259 | 0.0189 | 0.0139 | 0.0102 | 0.0075 | 0.0055 | 0.0047 | 0.0005 % 5
36 | 0.6889 | 0.4902 | 03450 | 02437 | 04727 | 0.4227 | 0.0875 | 0.0626 | 0.0480 0.0234 | 0.0169 | 0.0423 | 0.0089 | 0.0065 | 0.0048 | 0.0094 % = .
40__| 06717 | 04529 | 0.3066 | 0.2083 | 0.1420 | 0.0972 | 0.0668 | 0.0460 | 0.0318 0.0154 | 0.0107 | 0.0075 | 0.0053 | 0.0057 nmai‘ 00007 | - 2 .
50 | 06080 | 03715 | 02281 | 01407 | 00872 | 0.0543 | 0330 | o213 méﬁ 0.0054 | 0.0035 | 0.0022 | 0.0014 | 0.0009 | 0.0006 e | ¥

QO
Present Value Interest factors for Ar&u% of 1 Discounted at r Percent for n Periods:
X<
PVIFA .= [1=1/ (1+1) "] /r 00*\

Period | 1% | 2% | 3% | 4% | % 7% | e | ssili 40T e ooiam [ won | ] ik | ten T oo | e 30%
1 0.9901 | 0.9804 | 0.9709 | 0.9615 | 0.9524 | 0. 09345 | 09259 | 09174 | 0.9091 | 0.9009 | 0.8929 | 06850 | 0.8772 | 0.8696 | 0.8621 | 0.833 | 08065 | 08000 07692
2 19704 | 19416 | 19135 | 18861 | 1.8504 | 9334 | 1.8080 | 17833 17591 | 17355 | 1.7425 | 4.6801 | 1.6681 | 1.6467 | 1.6257 | 1.5052 | 1.5278 | 14568 | 14400 | 13509
3 29410 | 28839 | 28986 | 27751 | 2. 26730 | 26043 | 25771 | 25993 | 24868 | 24437 | 24018 | 23612 23216 | 2.2832 | 22459 | 21065 | 1.9813 | 19520 | 18161
4 3.9020 | 38077 | 37471 | 36299 | 3 34651 | 33872 | 33121 | 32397 | 34699 | 31024 | 30373 | 20745 | 20137 | 28550 | 27982 | 25887 | 2408 23816 | 2.1662
S | 48534 | 47135 | 45797 | adsis = 42124 | 41002 | 39927 | 3.8897 | 3.7908 | 3.6950 | 3.6048 | 35172 | 34331 | 33522 | 32743 | 2908 27454 | 2.6803 | 2.43%
(] 5.7955 | 56014 | s54172 1 50757 | 49173 | 47665 | 4.6229 44859 | 43553 | 42305 | 41114 | 39075 3.8887 | 37845 | 36847 | 33255 | 30205 29514 | 26427
7| 67282 | 64720 | 6233 57804 | 55824 | 5.3803 | 52064 | 50330 | 48684 | 47122 | 45038 | 44226 | 4.2883 | 41604 | 40385 | 6045 | 32425 31611 | 2.8021
a8 76517 73255 | 7.0197% 327 | 64632 | 62098 | 59713 | 57466 55348 | 5.3349 | 51461 | 49676 | 4.7088 4.6389 | 44873 | 43436 | 38972 | 34212 33289 | 239247
] ; 74353 62460 | 59952 | 57500 | 55370 | 53282 | 51317 | 4.9454 | 47716 | 46065 | 4.0310 | 3.5655 | 34831 | 30190

1 36810 | 35705 | 30015
37757 | 36564 | 31473
38514 | 37251 | 34903
39124 | 37801 | 3220
39616 | 38241 | 32487
40013 | 38503 | 32682
40333 | 38874 | 32032
40591 | 39099 | 32048
40799 | 39279 | 33037
40067 | 39424 | 33105
41103 | 39538 | 33158
41212 | 39631 | 33108
4.1300 | 39705 | 13230
41371 39764 | 33054
41428 | 39811 33272
41474 | 30840 | 33086
41601 | 39050 | 33321
41644 | 30084 | 33330
41649 | 39087 | 33301
41659 | 39995 | 33332

41666 | 39999 | 33333






