KASNEB

CIFA PART Il SECTION 5

FIXED INCOME INVESTMENTS ANALYSIS

WEDNESDAY: 23 November 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

()

(b)

(©

(d)

Describe the following mechanisms available for issuing fixed income securities in the primary financial markets:

(i) Underwritten offerings. (1 mark)
(ii) Shelf registration. (1 mark)
(iii) Auctions. (1 mark).
(iv) Private placements. (! mark)

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

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

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

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

Required:

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

(i) Give one reason why a dual currenéy 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
CHF appreciates againstithe USD over the life of the bond. 2 marks)

Nyati Limited is a high yield*bond issuer with a credit rating of Ba2/BB. The company has presented the following
extract of financial statendents for the year ended 31 December 2015:

Sh.*million™ Sh.*million”
Cash 10 Accounts payable 10
Accounts receivable 15 Short term debt 5
Inventories 55 Current portion of long term debt 3
Total current assets 80 Total current liabilities 18
Land 10 Long term bank loans 30
Property, plant and equipment (net book value) 85 Secured bonds 10
Goodwill 25 Unsecured bonds 20
Total non-current assets 120 Total long term debt 60
Total assets 200 Pension liabilities 22
Total liabilities -~ 100
Paid in capital 10
Retained earnings 90
Total shareholders equity 100
Total liabilities and equity 200
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(e)

Additional information:

1. For the year ended 31 December 2015, Nyati Limited’s earnings before interest, taxes, depreciation and
amortisation (EBITDA) were Sh.45 million.

2. For firms in Nyati’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) 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. (5 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

(a)

(b)

(©)

(d)

Evaluate how each of the following theories of the term structure of interest rates coud 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 yields-to-matusity and spot rates of interest for six treasury securities:

Term to maturity Cusrent coupon Spot rate
of the treasury securities (years) wield-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 interést annually.
Required:
(i) The two-year implied forward rate three years from now under the pure expectations theory. (3 marks)
(ii) State the assurnption underlying the calculation of the implied forward rate in (b)(i) above. (1 mark)

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

Required: »
The 1-year theoretical spot rate on a bond equivalent basis. (4 marks)

Baraka Hospital has been forced to file for bankruptcy protection. The company managing the hospital has been
allowed to 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 years, 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 interest 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 a yield of 6.50%.
(3 marks)
(Total: 20 marks)

QUESTION THREE

(a)
(b)

(c)

Explain three uses of a yield curve in relation to fixed income investments analysis. (3 marks)
(i) Discuss three assumptions of structural models used in corporate credit risk analysis. (6 marks)
(ii) John Omwodho is a fixed income analyst at Fiduciary Bank Limited. He is analysing the term structure of

credit spread for one of the bank’s holdings, Patcom Limited. Hec obtains the following data on Patcom
Limited’s S-year, 3% senior unsecured corporate bonds issued three years ago:

Payment date Risk-free rate (%) Credit spread (%)
30/9/2014 0.15 0.01
31/3/2015 0.22 0.02'
30/9/2015 0.25 093
31/3/2016 0.27 0.04

The rates given above are continuously compounded annual rates, ané-the par value of the bonds is Sh.1,000.

Required:
The present value of the expected loss for the corporate bond. (6 marks)

Samuel Busolo is an investment analyst with City Bank (E.A.}:Ltd. He is currently evaluating two bonds, Bond X
and Bond Y, with the following characteristics:

Bond X: The yield for a 3% coupon, 10-year annual-ppay bond is 2.5% at Nairobi Securities Exchange (NSE). The
same bond sclls for Sh.104.376 per Sh.108face value at the Uganda Securities Exchange (USE).

Bond Y: The yield for a 3% coupon. 10-ycarcannual-pay bond is 3.2% at Nairobi Securities Exchange (NSE). The
same bond sells for Sh.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 comld affect the credit spread of a corporate bond. (10 marks)

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

CIE Bond PTB Bond
Market price Sh. 101.75 Sh.101.75
Maturity date 1 June 2026 1 June 2026
Call date Non-callable | 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 effective 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:
(i) 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 marks)

(ii) The six-month horizon return (in percentage) for each bond, if the actual price of CIE bond is Sh.105.55 and
the actual price of PTB bond is Sh.104.15 at the end of six months. (Assume you purchased the bonds to
scttle on | June 2016). (4 marks)

(iii) 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

(a)
(b)
(©)
(d)

(e)

Proposc three reasons why the term-to-maturity of a bond is important to bond investors. (3 marks)
Discuss three bond features that could affect the interest rate risk of a bond. (6 marks)
In the context of bond valuation, explain the term “relative analysis of a bond™. (2 marks)

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

i
7.1826% I 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 Sh.30 and a
straight value of Sh.1,031. The ordinary shares pay a Sh.1.25 dividend per share and arc 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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Present Value of 1 Received at the End of 1 Periods:
PVIF = V(1+r) = (1)

Period 1% 2% 3% 4% 5% 6% % 8% 9% 10% 12% 14% 15% 16% 18% 20% 24% 28% 32% 36%
1 9901 3804 9709 9615 9524 9434 9346 9259 9174 9091 8929 8772 B696 8621 8475 .8333 8065 7813 7576 1353
2 9803 9612 3426 9246 .S070 8900 8734 8573 8417 .8264 7972 7695 7561 7432 7182 .6544 6504 6104 5739 5407
3 9706 .9423 915% 8890 8638 8396 .B163 7938 7722 7513 7118 6750 6575 6407 6086 .5787 5245 .4768 4348 3975
4 9610 9238 8885 8548 8227 7921 7629 7350 7084 6830 6355 5821 5718 .5523 5158 4823 4230 3725 3294 2923
5 9515 9057 8626 .8219 .7835 7473 7130 6806 6499 .6209 5674 5194 4972 4781 4371 4019 W11 2910 2485 2143
6 8420 .8880 8375 .7903 .7462 7050 6663 6302 5963 .5645 5066 4556 4323 4104 3704 3349 27594 2274 1830 1580
7 9327 8706 .B131 7599 7107 6651 6227 5835 5470 .5132 4523 3396 3759 3538 3139 2791 2248 776 1432 1162
8 9235 .8535 .7894 .7307 6768 6274 .5820 5403 5019 4665 4039 3506 .3269 3050 .2660 2326 1783 .1388 1085 0854
S 9143  .B368 7664 7026 .6446 5919 5433 5002 4604 4241 3606 3075 2843 2630 L2255 1938 1443 1084 (0822 .0628
10 9053 8203 .7441 6756 6139 5584 5083 4632 4224 3855 3220 2687 2472 2267 911 1615 1164 0847 0623 0462
MRS 8963 B043 7224 6496 5847 .5268 4751 4289 3875 .3505 2875 2366 2143 1954 1619 1346 0938 0662 0472 0340
12 8874 7885 7014 6246 .5568 4970 4440 3971 3555 3186 2567 2076 1869 1685 1372 1122 0757 0517 0357 .0250
13 .8787 7730 .6810 .6006 .5303 4688 4150 3677 3262 2897 2292 182t .1625 1452 1163 .0935 .0610 .0404 .0271 0184
14 BT00 7579 6611 .5775 .5051 4423 3878 3405 2992 2633 2046 1597 1413 1252 .0385 0779 0492 0316 .0205 0135
15 8613 7430 6413 5553 .4810 .4173 3624 3152 2745 234 .1827 1401 1229 1079 0835 .0649 0397 0247 0155 0099
16 8528 7284 6232 5339 .4581 .3936 .3387 2913 2519 2176 1631 1229 1069 .0930 0708 0541 0320 0193 .0118 .0073
17 8444  T142 6050 5134 4363 3714 3166 2703 2311 1878 1456 1078 0929 -0802 0600 .0451 .0258 .0150 .0089 0054
18 B360 7002 5874 4936 4155 .3503 2959 2502 2120 .1798 1300 0346 0808 0691 .0508 .GANE .0208 0118 .0068 0033
19 .B277 6864 5703 4746 .3957 3305 2765 2317 1945 1635 1161 0823 0703 .0596 .0431 ~‘oB13 0168 0092 .0051 .0029
20 8195 6730 5537 .4564 .3769 3118 2584 2145 1784 1486 1037 0728 0611 0514 0365 0261 0135 .0072 .0039 .002%
25 7798 6095 4776 .37S1 .2953 2330 1842 1460 1160 0923 .0588 0378 0304 .0245 %60 0105 0046 0021 0010 0005
30 7418 5521 4120 3083 .2314 1741 1314 0894 0754 0573 0334 0196 0151 .0116(0-0070 .0042 .0015 0006 0002 .0001
40 6717 4529 3066 .2083 .1420 .0972 .0668 0460 0318 0221 .0107 0053 0037 .gose 0013  .0007 .0002 .0001
50 6080 3715 2281 .14Q7 .0872 0543 0339 0213 0134 .0085 .0035 0014 .0009 ~.0006 0003  .000t
60 5504 3048 1697 0951 .0535 .0303 .0%173 0099 0057 0033 0011 0004 .00GZ ) 0001
* The factor is zero 1o four decimal places
- . T vt £ | 1 -
Present Value of an Annuity of | Per Peried for n Periods:
L
[_ [R—
i
" (1+r1y
PVIF =% = T
T (1)
OO S
Bayments 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 12% 14% 15% 16% 18% 20% 24Y% 28% 324
1 0.9901 0.9804 0.9709 0.9615 09524 0.9434 09345 0.9259 0.9174 0.3091 0.8329 0.8772 0.8696 08621 0.8475 0.8333 0.8065 0.7813 0.7576
2 1.9704 19416 1.9135 1.8861 1.8534 1.8334 (1\BOBO 1.7833 1.7591 17355 1.6901 1.6467 1.6257 1.6052 1.565¢ 1.5278 1.45¢8 1.3916 1.3315
3 29410 28833 28286 27751 2.7232 2.6730°0)2.6243 25771 25313 2.4863 24018 2.3216 2.2832 22459 21743  2.1065 1.9813 1.8684 1.7663
4 3.9020 3.8077 3.7171 3.6299 3.5460 3.465% 3.3872 33121 32397 3.1699 3.0373 2.9137 2.8550 2.7982 2.690% 2.5887 24043 2.2410 2.0957
] 48534 4.7135 4.5797 44518 4.3295 42124 41002 3.9927 38897 3.7908 3.6048 34331 33522 32743 3.1272 29306 27454 2.5320 2.3452
6 5.7955 5.6014 54172 52421 50752 49173 47665 4.6229 4.4859 4.3553 4.1114 38687 3.7845 3.6847 3.4976 3.3255 3.0205 2.75%4 25342
7 6.7282 6.4720 6.2303 6.0021 5.2564 55824 3.3893 52084 50330 48684 4.5638 4.2883 4.1604 4.0386 38115 3.6046 3.2423 29370 26775
8 7.6517 7.3255 7.0197 . 6.7327 _6.4632 6.2098 3.8713 57466 5.5348 5.3343 49676 4.6389 44873 4.3436 4.077¢ 3.8372 3.4212 3.0758 2.7860
9 8.5660 8.1622 7.7861 7.4352. 1.1078  6.8017 6.5152 6.2469 5.9952 5.7530 5.3282 4.83464 4.7716 4.6065 4.3030 4.0310 3.5655 3.1842 28681
10 9.4713 8.9826 8.5302 4.1109 7.7247 71.3601 7.0236 6.7101 6.4177 6.1446 5.6502 52161 5.0188 4.8332 44941 4.1925 3.6819 3.2689 29304
'1 10.3676¢ 9.7868 9.2526 B.7605 8.3064 7.8869 74987 71390 6.8052 6.4951 5.8377 54527 52337 s5.0286 4.6560 43271 3.7757 3.3351 29776
12 11.2551 10.5753 9.9540 9.3851 8.8633 8.3838 7.9427 7.5361 71.1607 6.8137 6.1944 56603 54206 5.197% 4.7932 44392 38514 3.3868 3.0133
13 12,1337 11.3484 10.6350 9.9856 9.3936 8.8527 8.3577 7.9038 74869 7.1034 §.4235 58424 55831 53423 4.9095 4.5327 39124 3.4272 3.0404
14 13.0037 12,1062 11.2961 10.5631 9.8986 9.2950 8.7455 82442 7.7862 7.366Y 6.6282 6.0021 57245 54675 S.0081 46106 3.9616 3.4587 3.0609
1S 13.8651 12,8493 11.9373 11.1184 10.3797 9.7122 9.1079 8.5595 B8.0607 7.6061 6.8109 6.1422 58474 S§5755 S.0816 4.6755 4.0013 3.4834 30764
16 14.7179 13.5777 125611 11.6523 10.8378 10.1059 9.4466 8.8514 8.3126 7.8237 6.9740 6.2651 59542 56685 5.1624 4.7296¢ 4.0333 3.5026 3.0882
17 15.5623 14.2919 13.1661 121657 11.2741 10.4773 9.7632 9.1216 8.5436 8.0216 7.1196 6.3729 6.0472 57487 52223 4.7746  4.05%1 3.5177 3.0971
i8 16.3983 14.9920 13.7535 12.6593 11.6896 10.8276 10.0591 S.3719 8.7556 8.2014 71.2497 6.4674 6.1280 5.8178 5.2732 48122 4.0799 3.5294 31039
i3 17.2260 15,6785 14.3238 13.1339 12,0853 11.1581 10.3356 9.6036 B.9501 8.3649 7.3658  6.5504 6.1982 58775 5.3162 4.8435 4.0967 3.5386 3.1090
20 18.0456 16.3514 14.8775 13.5903 12.4622 11.4699 10.5840 9.8181 9.1285 85136 7.4694 6.6231 62593 5.9288 5.3527 48696 4.1103 3.5458 31129
25 22.0232 19.5235 17.4131 15.6221 14.0933 12.7834 11.6536 10.6748 9.8226 9.0770 7.8431 6.8729 6.4641 6.0971 5.4669 4.9476  4.1474  3.5640 31220
30 25.8077 22.3965 19.6004 17.2920 153725 13.7648 12,4090 11.2578 10.2737 9.4269 8.0552 1.0027 6.5660 6.1772 5.5168 4.9789 4.1601 3.5693. 31242
40 32.8347 27.3555 23.1148 19.7928 17.1591 15.0463 13.3317 11.9246 10.7574 39.7794% 8.2438 1.1050 6.6418 6.2335 5,5482 4.9966 4.1653 3.5712 3.1250
50 33.1961 31.4236 25.7298 21.4822 18.2559 15.7619 13.8007 12,2335 10.9617 9.5148 8.3045 7.1327 5.6605 6.2463 55541 4.9995 4.1666 3.5714 34250
60  44.9550 34.760S 27.6756 22,6235 18.9293 16.1614 14.0392 12.3766 11.0480 9.9672 £.3240 7.1401 6.6651 6.2402 5.5553 4.9999 4.1667 3.5714 31250





