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CIFA ADVANCED LEVEL 
 

FIXED INCOME INVESTMENTS ANALYSIS 
 
MONDAY: 2 December 2024. Afternoon 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. Do NOT write anything on this paper. 
 
QUESTION ONE 
(a) Assess THREE legal, regulatory and tax factors that might influence the issuance and trading of fixed income 

securities. (6 marks) 

(b) A treasury bond for settlement 88 days into the 181 days coupon period has 5% semiannual coupon payment 
maturing in 9 years’ time.  The annual yield to maturity is 4.6%. Accrued interest is calculated on the actual/actual 
day count convention. Coupon payments are to be done on 15 February and 15 August every year.  The par value 
of the bond is Sh.100 

Required: 
Compute the following: 
 
(i) The full price of the bond. (3 marks) 

 
(ii) The accrued interest of the bond. (2 marks) 

 
(iii) The clean price of the bond. (1 mark) 

 
(c) Macro-cap Limited issued a 20% Sh.100 million par value, 10-year bond five years ago.  The bond was issued at 

2% discount and issuing costs amounted to Sh.2 million.  A decline in treasury bill rates in the recent past has 
presented a favourable opportunity to refinance the bond. 

 
 Additional information: 

1. A new Sh.100 million 12%, 5-year bond can be issued with a 5% of par value as issuing costs. 
2. A discount of 3% will have to be given to attract new investors. 
3. The old bond can be redeemed at a 10% premium with a 2-month period of overlapping interest. 
4. All bond expenses are amortised on a straight line basis over the life of the bond and are allowable for 

corporate tax purposes. 
5. Corporate tax rate is 30%. 
6. After tax cost of debt is 7%. 
 
Required: 
(i) Calculate the cash investment required for refinancing. (3 marks) 

 
(ii) Calculate the annual cash benefits (savings) of the refinancing decision to Macro-Cap Limited. (3 marks) 

 
(iii) Using the net present value (NPV) method, advise Macro-Cap Limited on whether or not to undertake 

the bond refinancing decision. (2 marks) 
   (Total: 20 marks) 

 
QUESTION TWO 
(a) Explain THREE factors that might affect treasury securities return. (3 marks) 
  
(b) Analyse THREE types of sovereign debt. (6 marks) 
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(c) A 4% annual coupon bond has a par value of Sh.100.  The one year forward rate curve is as follows: 
 

Year Forward rate (%) 
1 1.88 
2  2.77 
3  3.54 
4  4.12 
 
Required: 
Calculate the value of the bond.  (4 marks) 
 

(d) Regan Muthamia is a financial analyst at Uwezo Investments Limited and has gathered the following information 
about two corporate bonds: 
1. Bond FX001A is a 5-year, 10% semi-annual pay bond with a face value of Sh.1,000. Muthamia estimates 

the yield to maturity for this bond to be 15%. 
2. Bond FX001B is a 20-year, 8% option-free bond with semi-annual coupons.  The required semi-annual 

pay yield-to-maturity on this bond was 8%, but suddenly it drops to 7.25% before receipt of any coupons. 
 

 Required: 
(i) Describe the impact on the price of bond FX001B as a result of the drop in yield from 8% to 7.25%.            

  (1 mark) 
 

(ii) Calculate the price of bond FX001A. (2 marks) 
 

(iii) Calculate the price of bond FX001B after the change in yield. (2 marks) 
 

(iv) Calculate the percentage change in price of bond FX001B when the rate decreased. (2 marks) 
 (Total: 20 marks) 

 
QUESTION THREE 
(a) With reference to credit risk and credit related risks affecting corporate bonds, distinguish between the following 

terms: 
 
(i) “Default risk” and “loss severity”.               (4 marks) 

 
(ii) “Issuer credit ratings” and “issue ratings”. (4 marks) 
 

(b) A 20 year, semi-annual-pay bond with an 8% coupon is currently priced at Sh.908 with a yield to maturity of 9%. 
 
Required: 
Calculate the effective duration of this bond assuming a 50 basis point change in yield. (7 marks) 

 
(c) A fixed-income analyst has been assigned the task of ranking three bonds; Bond A, Bond B and Bond C in terms 

of interest rate risk.  Interest rate risk is measured in terms of potential percentage price depreciation given 
forecasted worst-case scenario changes in the yields. 
 
The following data is presented: 
 

Bond Modified duration Convexity  Change in yield (basis points) 
A 9.2 147.0 15 
B 7.8 38.5 20 
C 5.9 12.1 25 

  
Additional information: 
1. The modified duration and convexity statistics are annualised. 
2. Change in yield is the projected increase in the annual yield-to-maturity. 

 
Required: 
(i) Calculate the approximate percentage price change for each bond given projected increase in yield.            

 (3 marks) 
 

(ii) Rank the bonds in terms of interest rate risk. (2 marks) 
     (Total: 20 marks) 



 CF32 Page 3  
                                                                      Out of 4 

QUESTION FOUR 
(a) Describe the following modern term structure models: 

 
(i) The Vasicek Model.   (2 marks) 

 
(ii) The Ho-Lee Model.   (2 marks) 

 
(iii) The Cox-Ingersoll Ross (CIR) Model.  (2 marks) 
 

(b) A fixed income manager is seeking to value a one year floating rate note that has quarterly payments based on    
90-day market reference rate plus 80 basis points. 

 
 Additional information: 

90-day market reference rate 2.5% 
Quoted margin 80 basis points 
Discount margin 100 basis points 
Face value Sh.100 

  
 Required: 
 Calculate the price of the floating rate note.  (4 marks) 

 
(c) A default-free three-year 5% annual coupon bond is putable at par in one year and two years from now at 10%.  

Interest rates volatility and relevant interest rates are provided below: 
 

 
 
 
 
 

 
 
 
    
  
 
 
 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Year 0 Year 1 Year 2 Year 3 
 
Required: 
(i) The value of an option free bond. (5 marks) 

 
(ii) The value of a putable bond. (3 marks) 

 
(iii) The value of the embedded put option. (2 marks) 

    (Total: 20 marks) 
 

 

 
3.0% 

 

3.25% 

 

3.80% 

 

3.90% 

 

4.80% 

5.60% 

Sh.100 
Sh.5 

Sh.100 
Sh.5 

Sh.100 
Sh.5 

Sh.100 
Sh.5 
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QUESTION FIVE 
(a) Enumerate FIVE similarities between “binomial” and “Monte Carlo” simulation valuation models. (5 marks) 

 
(b)  The following treasury spot rate curve is provided: 

 
Period Year Cash flow (Sh.) Spot rate (%) 

1 0.5 7 5.0 
2 1.0 7 5.2 
3 1.5 7 5.4 
4 2.0 107 5.6 

 
A 14%, 2-year treasury bond is issued in the market based on the 2-year treasury yield of 10%.  The par value of 
the bond is Sh.100. 
 
Required: 
(i) The arbitrage free value of the bond.  (2 marks) 

 
(ii) The traditional value of the bond.  (2 marks) 

 
(iii) The arbitrage profit.   (1 mark) 

 
(c) Jewel Muthoni, a bond dealer provides the following selected information on a portfolio of fixed income 

securities: 
 

Par value 
Sh.“million” 

Market price 
Sh. 

Coupon 
(%) 

Modified duration Effective duration Effective convexity 

2 100 6.5 8.0 8.0 154 
3 93 5.5 6.0 1.0 50 
1 95 7.0 8.5 8.5 130 
4 103 8.0 9.0 5.0 -70 

 
Required: 
(i) The effective duration for the portfolio.  (2 marks) 

 
(ii) Price value of a basis point (PVBP) for the portfolio. (2 marks) 

 
(iii) The approximate price change for 7.0% bond if its yield to maturity increases by 25 basis points.                    

   (2 marks) 
 

(iv) Explain why two bond dealers might differ in their estimates of portfolios effective duration. (2 marks) 
 

(v) Explain why effective duration might be an inadequate measure of interest rate risk for a bond portfolio, 
even if the effective durations are correct.  (2 marks) 
 (Total: 20 marks) 

………………………………………………………………………………. 
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CIFA ADVANCED LEVEL 
 

FIXED INCOME INVESTMENTS ANALYSIS  
 

MONDAY: 19 August 2024. Afternoon 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. Do NOT write anything on this paper. 
 
QUESTION ONE 
(a) In relation to bonds market, issuance and trading, distinguish between the following terms: 

 
(i) “Public offerings” and “private placements”. (4 marks) 

(ii) “Interdealer systems” and “multidealer client systems” of bond trading. (4 marks) 

(b) A one-year zero coupon bond yields 4.0%. The two-year and three-year zero-coupon bonds yield 5.0% and 6.0% 
respectively. 

Required: 
(i) The rate for a one-year loan beginning in one-year. (2 marks) 

(ii) The forward rate for a two-year loan beginning in one-year. (2 marks) 

(iii) The forward rate for a one-year loan beginning in two years. (2 marks) 

(c) A 3-year bond has a coupon of 12% and a yield to maturity of 9%. The bond pays interest on an annual basis. The 
bond’s par value is Sh.1,000. 
 
Required: 
Compute the bond convexity for this bond. (6 marks) 

  (Total: 20 marks) 
 
QUESTION TWO 
(a) Explain the following terms as used in binomial interest rate tree framework: 

 

(i) Node.  (2 marks) 

(ii) Risk-neutral probability. (2 marks) 

(iii) Backward induction valuation methodology. (2 marks) 
  
(b) A one year domestic floating rate note pays three month secured overnight financing rate (SOFR) of 5.38% plus 

250 basis points. The floater is priced at Sh.99 per Sh.100 of par value. Assume the 30/360 day count convention 
and evenly spaced periods. 
 

Required: 
Calculate the discount margin for the floater. (5 marks) 
 

(c) Consider the following bonds: 
 

Bond Par value Tenure Current price (Sh.) Coupon rate (%)  Cash flow payable  
A 100,000 6 years 62,921.30 - * Once  
B 1,000 15 years 769.40 7 Semi-annually 
C 1,000 10 years 439.18 0 Semi-annually  

 
*    Bond A promises to pay Sh.100,000 six years from now. 
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Required: 
(i) Calculate the current yield of bond B. (2 marks) 

(ii) Determine the yield to maturity of bond A, bond B and bond C. (7 marks) 
  (Total: 20 marks) 

 
QUESTION THREE 
(a) With respect to risks associated with investing in bonds: 

 
(i) Highlight TWO disadvantages of call and prepayment provisions from the investors’ perspective.              

 (2 marks) 

(ii) Outline TWO types of credit risk. (2 marks) 
 

(b) A 27 year, 8% treasury bond is priced to yield 5.14%. Coupons are paid semi-annually. The settlement date is                 
61 days into the 184-day coupon period using the actual/actual day-count convention. 
 
Assume a 5 basis point change in the yield to maturity and a Sh.100 par value. 
 
Required: 
(i) The full price at the yield to maturity. (2 marks) 

(ii) The full price when the yield to maturity increases and when it decreases by 0.05%. (4 marks) 

(iii) The approximate modified duration. (2 marks) 

(iv) The approximate Macaulay duration. (2 marks) 
 

(c) Linda Muya is interested in the 2028 6% convertible bond of Teco Ltd. The bond can be converted into 25 shares 
of ordinary shares and is trading at Sh.1,024. Teco’s current share price is Sh.32. Comparable non-convertible 
bonds currently yield 6%.  

 
Required: 
Calculate the market conversion premium ratio for the convertible bond. (3 marks) 
 

(d) Select data for XYZ Ltd. convertible bond is shown below: 
Straight bond value Sh.990 
Value of embedded issuer call option Sh.40 
Value of embedded investor put option  Sh.25 
Value of embedded call option on issuer’s share  Sh.150 
Conversion price  Sh.16 
Current ordinary share price  Sh.13 
 
Required: 
Calculate the arbitrage-free value of XYZ Ltd.’s bond. (3 marks) 

     (Total: 20 marks) 
 
QUESTION FOUR 
(a) Describe TWO bond features that might affect interest rate risk. (4 marks) 

 
(b) In relation to bond covenant, explain the following clauses: 

 
(i) Negative pledge. (2 marks) 

 
(ii) Cross-default. (2 marks) 

 
(iii) Equal footing. (2 marks) 

 
(c) A 4% semi-annual coupon bond has an annualised Macaulay duration of 3.589. The bond yield rises from 5% to 

6.50%. 
 
Required: 
Calculate the anticipated percentage change in the bond’s full price. (3 marks) 
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(d) Consider the following spot rates for a treasury note: 

 
Years to maturity  Spot rates 
6 months 4% 
1 year  5% 
1.5 years 6% 
 
These spot rates are expressed as semi-annual pay yields to maturity. The treasury note is trading at Sh.965. 
 
Required: 
(i) Determine the no-arbitrage treasury note price. (2 marks) 

(ii) Calculate the value of arbitrage opportunity, if any. (1 mark) 
 

(e) A bond has three years remaining to maturity, the coupon rate is 4% paid semi-annually and a yield to maturity of 
4.60%. It is 12 days into the first coupon period and a 30/360 basis. 
 
Required: 
Calculate the bond’s annualised Macaulay duration. (4 marks) 

    (Total: 20 marks) 
 
QUESTION FIVE 
(a) Highlight SIX factors that a financial analyst may consider when rating a sovereign debt. (6 marks)  

(b) The spot rates of interest for five treasury securities are shown below. All the securities pay interest annually. 

Term to maturity Spot rate 
1 year 13% 
2 year 12% 
3 year 11% 
4 year 10% 
5 year 9% 

 
Required: 
(i) Calculate the 2 year implied forward rate for a deferred loan beginning in year 3. (3 marks) 

(ii) Calculate the price of a 5 year annual pay treasury security with a coupon rate of 9% and a par value of 
Sh.1,000. (2 marks)  

(c) Mark Mugo is a fixed income investor who on 25 April 2024 purchased a bond at Sh.92.79 per 100 par value, 
with 10% annual coupon payment with a maturity of five years. Mark Mugo forecasts that there is need to sell the 
bond after three years and that coupon payments will be reinvested at 12% for the three years. 

Required: 
(i) Future value of re-invested coupons. (3 marks) 

(ii) Selling price of the bond at the end of the third year. (3 marks) 

(iii) The horizon yield that Mark Mugo would realise from the bond investment. (3 marks) 
 (Total: 20 marks) 

………………………………………………………………………………. 
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CIFA ADVANCED LEVEL 

FIXED INCOME INVESTMENTS ANALYSIS 

MONDAY: 22 April 2024. Afternoon 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. 
Do NOT write anything on this paper. 

QUESTION ONE 
(a) Describe TWO reasons why investors might be concerned with the term to maturity of a bond. (4 marks) 

(b) Explain THREE factors that could influence the yield curve. (6 marks) 

(c) Consider the yield to maturity (YTM) on semi-annual pay coupon treasury bonds trading at par, given below:

Maturity Yield to maturity Coupon Price 
6 months 5% 5% 100 
1-year 6% 6% 100 
18 months 7% 7% 100 

Required: 
(i) Explain the term “bootstrapping” in the context of fixed income investments. (2 marks) 

(ii) The annualised 1-year spot rate. (2 marks) 

(iii) The annualised 18-months spot rates. (2 marks) 

(d) The following information relates to an equally weighted treasury portfolio:

Maturity Key rate duration 
3 month 0.06 
2 year 0.73 
5 year 0.34 
10 year 3.09 
15 year 0.63 
20 year 1.22 
25 year 2.19 
27 year 3.65 

Required: 
(i) Calculate the effective duration of the portfolio for a parallel shift in the yield curve. (1 mark) 

(ii) Determine the impact on the portfolio of a 25 basis point increase in the five year rate and a 50 basis point
increase in the 20 year rate holding other key rates constant. (3 marks)

(Total: 20 marks)

QUESTION TWO 
(a) Enumerate FIVE types of bond issuers. (5 marks) 

(b) In relation to arbitrage free valuation framework, assess TWO applications of Monte Carlo forward rate simulation.
(4 marks) 
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(c) Baraka Steam Corporation (BSC) has a Sh.1,000 par value convertible bond with a 7% coupon that is currently selling 
at Sh.985 with a conversion ratio of 25 and a straight value of Sh.950. BSC’s ordinary shares are currently trading at 
Sh.35 per share and BSC pays Sh.1 per share as dividends annually. 
 
Required: 
(i) Compute and interpret the market conversion price of the BSC bond. (3 marks) 

 
(ii) Calculate and interpret the market conversion premium per share of the BSC bond. (3 marks) 

 
(iii) Determine the premium pay back period of the BSC bond. (3 marks) 

 
(iv) Compute and interpret the premium over straight value of the BSC bond. (2 marks) 

  (Total: 20 marks) 
 
QUESTION THREE 
(a) Explain FOUR risks associated with investing in a corporate bond. (4 marks) 

 
(b) Describe THREE components of traditional credit analysis. (6 marks) 

 
(c) A default-free three year 4.25% annual coupon bond is callable at par one year and two years from now at 10%. 

Interest rate volatility and relevant interest rates are provided below: 
 
Year Year Year Year 
   0 1 2 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Required: 
(i) The value of an option free bond.   (4 marks) 

 
(ii) The value of a callable bond.   (4 marks) 

 
(iii) The value of the embedded call option.   (2 marks) 

    (Total: 20 marks) 
 
 
 
 
 
 
 

 
2.50% 

 
3.8695% 

 
3.1681% 

 
5.5258% 

 
4.5242% 

 
3.7041% 

 
104.25 

 
104.25 

 
104.25 
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QUESTION FOUR 
(a) Describe THREE features of fixed income securities.   (6 marks) 

 
(b) The spot rate for three-zero coupon bonds with maturities of one, two and three years are given below:  

 
Maturity (years) 1 2 3 
Spot rate  9% 10% 11% 
 
Required: 
Calculate the following: 
 
(i) The forward rate for a one year zero-coupon bond issued two years from today. (3 marks) 

 
(ii) The forward rate for a two year zero-coupon bond issued one year from today. (3 marks) 
 

(c) Catherine Mauzo buys a two bonds each with 3-years to maturity. The details of the bonds are provided below: 
 Bond A has a 5% coupon paid annually with a yield to maturity (YTM) of 3% purchased at a price of 

Sh.105.657223 per 100 par value. Catherine estimates a 5-basis point change in yield to maturity for this 
bond. 

 Bond B is a 6% annual payment bond with a yield to maturity of 8% currently priced at Sh.94.845806 per 
100 par value. 

 
Required: 
Advise Catherine on the following: 
 
(i) Bond B’s Macaulay duration.   (3 marks) 

 
(ii) Bond A’s approximate modified duration.   (5 marks) 

    (Total: 20 marks) 
 
QUESTION FIVE 
(a) Describe THREE short term funding alternatives available to banks.  (6 marks) 

 
(b) The following information relates to Bonds N, M, K. All the three bonds pay interest annually. 

 
Bond  Coupon rate Time-to-maturity 
N 8% 3 years 1-year spot rate  8% 
M 7% 3 years 2-year spot rate  9% 
K 6% 3 years 3-year spot rate  10% 
 
Required: 
Based on the given sequence of spot rates, determine the following: 
 
(i) Price of bond N.     (2 marks) 

 
(ii) Price of bond M.     (2 marks) 

 
(iii) The yield-to-maturity (YTM) of bond K.    (3 marks) 

 
(c) On 29 June 2023, an investor purchased an investment grade corporate bond that had a face value of Sh.100 and 

matures on 16 October 2028. The bond was issued on 18 October 2018. The bond’s stated coupon rate is 2.5% and it 
pays on a semi-annual basis, that is, on 15 April and 15 October. As at 29 June 2023, the bond dealer’s yield to 
maturity was 2.246313%. 
 
The day count convention is 30/360. 
 
Required: 
Calculate the following: 
 
(i) Total invoice price.    (5 marks) 

 
(ii) Accrued interest.    (1 mark) 

 
(iii) The clean price.    (1 mark) 

    (Total: 20 marks) 
………………………………………………………………………………. 
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CIFA ADVANCED LEVEL 
 

FIXED INCOME INVESTMENTS ANALYSIS  
 

MONDAY: 4 December 2023. Afternoon 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. 
Do NOT write anything on this paper. 
 
QUESTION ONE 
(a) Describe TWO characteristics of a bond that determines the degree of reinvestment risk. (4 marks) 

 
(b) Explain THREE determinants of the Repo Rate. (6 marks) 

 
(c) Below is the information on four 180-day money market instruments: 

 
Instrument Quotation basis Assumed No. of 

days in the year 
  Quoted rate 

A Discount Rate 360 5.33% 
B Discount Rate 365 5.36% 
C Add-On Rate 360 5.35% 
D Add-On Rae 365 5.45% 

 
Required: 
(i) Determine the bond equivalent yield of each instrument assuming a par value of Sh.100. (9 marks) 

 
(ii) Advise on the best bond to invest in. (1 mark) 

 (Total: 20 marks) 
 
QUESTION TWO 
(a) Explain TWO types of bonds with embedded options. (4 marks) 

(b) A floating rate note with a quoted margin of 90 basis points is selling for Sh.98 and matures in 4 years. 
 
Required: 
(i) Calculate the floater’s spread for life. (4 marks) 

(ii) Explain TWO limitations of the discount margin as a measure of the potential return from investing in a 
floating-rate security. (2 marks) 

 
(c) The treasury spot rate curve is as follows: 

Period Years to maturity    Spot rate (%) 

1 0.5 5.0 
2 1.0 5.4 
3 1.5 5.8 
4 2.0 6.4 
5 2.5 7.0 
6 3.0 7.2 
7 3.5 7.4 
8 4.0 7.8 

 
The market price of a four year, 6% coupon non-treasury issue is Sh.91.4083. 
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Required: 
(i) Determine whether the zero volatility spread (Z-spread) relative to the treasury spot rate curve for this 

issue is 80 basis points, 90 basis points or 100 basis points. (4 marks) 
 

(ii) Calculate the 6 month forward rate, three years from now.  (3 marks) 
 

(iii) Calculate the 1 year forward rate, two years from now. (3 marks) 
 (Total: 20 marks) 

 
QUESTION THREE 
(a) Summarise THREE characteristics of equilibrium term structure models. (3 marks) 

 
(b) Outline THREE differences in yield measures between the money market and the bond market. (3 marks) 

 
(c) A treasury bill has a face value of Sh.10,000 and has a price of Sh.9,800.  The treasury bill has 90 days to 

maturity. 
 
Required: 
Compute the following: 
 
(i) Yield on a discount basis. (2 marks) 

 
(ii) Yield on a money market basis. (2 marks) 
 

(d) The Kenlime Ltd. is contemplating retiring Sh.50 million of a 30 year, Sh.1,000 face value bond issued five years 
ago with a coupon interest of 9%. The bonds have a call price of Sh.1,090 and initially netted proceeds of Sh.48.5 
million due to a discount of Sh.30 per bond. The initial floatation cost was Sh.400,000. The company intends to 
issue Sh.50 million, 25 year Sh.1,000 face value bonds with a 7% coupon interest to raise funds for retiring the 
old bonds. The flotation costs on the new issue are estimated to be Sh.450,000. The tax rate is 30%. The company 
will have a two month period of overlapping interest when it retires the old bonds. 

 
 Required: 
 Using net present value (NPV) approach, advise the management of Kenlime Ltd. on whether the bond should be                
 retired.                  (10 marks) 
   (Total: 20 marks) 
 
QUESTION FOUR 
(a) Distinguish between “stripping” and “reconstitution” as used in the fixed income markets. (4 marks) 

 
(b) Describe THREE risks faced by investors of floating rate notes (FRN). (6 marks) 
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(c) The following four year step-up callable note pays 4.25% interest for two years and then 7.5% interest for the next 
two years. The note is callable at par at the end of year 2 and year 3. The note has a par value of the first Sh.100.  
It is assumed that interest rate volatility is 10%. 
 
Today   Year 1 Year 2 Year 3  Year 4 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
   
  
   
 
 
 
 
 
 
 
 
 
 
 
 
Required: 
Calculate: 
 
(i) The value of step-up option free bond. (4 marks) 

 
(ii) The value of step-up callable bond. (4 marks) 

 
(iii) The value of the embedded call option. (2 marks) 

 (Total: 20 marks) 
 

QUESTION FIVE 
(a) Explain TWO types of municipal security structures. (4 marks) 

 
(b) Describe THREE theories of the term structure of interest rate. (6 marks) 

 
(c) Consider a 6% semi-annual coupon payment bond that matures on 14 February 2024 and it is priced to yield 6% 

for settlement on 11 April 2024.  The full price of the bond is Sh.1,000.940423 per Sh.1,000 of par value and the 
annual modified duration is 6.1268. 
 
Hakika Life Insurance company has a position in the bond for a par value of Sh.100 million. 

 
3.5000% 

4.25 
5.4289% 

4.25 
4.4448% 

4.25 
7.0053% 

4.25 
5.7354% 

4.25 
4.6958% 

7.5 
9.1987% 

7.5 
7.5312% 

7.5 
6.1660% 

7.5 
5.0483% 

100 
7.5 

100 
7.5 

100 
7.5 
 

100 
7.5 
 

100 
7.5 
 

100 
7.5 
 



                                        CF32 Page 4  
                                                                                                                                        Out of 4 

Required:     
(i) The market value of the investment of Hakika Life Insurance Company. (2 marks) 

 
(ii) The money duration. (2 marks)  
  

(d) Bima Ltd. has an option free bond with the following characteristics: 
 
• Par value   Sh.1,000,000 
• Maturity  8 years 
• Coupon rate 10% 
• Initial yield to maturity (YTM) 8% 
• Initial price Sh.1,114,960 
 
Note: Interest is paid annually. 

 
Required: 
Assuming a yield of 100 basis points around the interest rate, determine the effective duration of the bond.                         
   (6 marks) 

  (Total: 20 marks) 
………………………………………………………………………………. 
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CIFA ADVANCED LEVEL 
 

FIXED INCOME INVESTMENTS ANALYSIS  
 

MONDAY: 21 August 2023. Afternoon 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. Do NOT write anything on this paper. 
 
QUESTION ONE 
(a) In relation to currency denomination, explain the following types of bonds: 

 
(i) Dual currency bonds. (2 marks) 

 
(ii) Currency options bonds. (2 marks) 
 

(b) Describe THREE factors that might affect a floater’s price. (6 marks) 
 

(c) Tausi Ltd.  issued a term bond with a face value of Sh.1,000.  The yield to maturity (YTM) of the bond is 10% 
and it has a coupon rate of 12% per annum.  The bond coupon will be paid annually.  The bond term to maturity is 
four years. 
 
Required: 
(i) The price of the bond.                 (3 marks) 

 
(ii) The Macaulay duration. (2 marks) 

 
(iii) The Modified duration. (2 marks) 

 
(iv) The bond convexity. (3 marks) 

 (Total: 20 marks) 
 

QUESTION TWO 
(a) Describe FOUR advantages of bond refunding from the issuer’s perspective. (4 marks) 

 
(b) A treasury bill was sold at a price of Sh.99.479 per Sh.100 face value.  At the date of issue, the bill had 182 days 

to maturity. 
 
Required: 
Determine the yield rate on a discount basis. (3 marks) 
 

(c) The following information on three newly issued AAA-rated bonds is provided: 
 

 Bond characteristics 

 Bond A Bond B Bond C 

Coupon  7% 7% 7% 

Maturity 3 June 2028 3 June 2028 3 June 2028 

Modified duration 4.15 4.17 4.16 

Standard convexity 0.21 0.21 0.21 
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Effective duration and effective convexity for various shifts in the term structure are as follows: 
 

Term Structure 
Shift (basis points) 

Bond A Bond B Bond C 
Effective 
Duration 

Effective 
Convexity 

Effective 
Duration 

Effective 
Convexity 

Effective 
Duration 

Effective 
Convexity 

-500 0.49 0.47 4.35 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 

 

Required: 
Evaluate which of the three bonds is: 
 

(i) Putable. (2 marks) 
 

(ii) Callable. (2 marks) 
 

(iii) Option-free. (2 marks) 
 

(d) A treasury bond pays 10% coupon annually.  The bond has 53 days to the next coupon payment and there are 312 
days since the last coupon payment.  After the next coupon payment, the bond will have 6 years to maturity.                 
The current market yield for the bond is 9%.  The par value of the bond is Sh.100. 
 

Required: 
Compute the following for the bond: 
 

(i) The accrued interest. (2 marks) 
 

(ii) The dirty price. (3 marks) 
 

(iii) The clean price. (2 marks) 
 (Total: 20 marks) 

 

QUESTION THREE 
(a) Explain the following types of risks associated with fixed income securities: 

 

(i) Reinvestment risk. (2 marks) 
 

(ii) Downgrade risk. (2 marks) 
 

(iii) Event risk. (2 marks) 
 

(b) A corporate bond has three years to maturity and 12% coupon rate payable semi-annually.  The bond is callable in 
two years at 105% of the face value.  The bond is trading at Sh.980 currently and the face value is Sh.1,000.   
 

Required: 
Calculate: 
 

(i) The yield to maturity (YTM). (3 marks) 
 

(ii) The yield to call. (3 marks) 
 

(c) Stephen Mwangangi is evaluating a portfolio of two option-free bonds, A and B with a face value of Sh.10 million 
each. 
 

Additional information: 
1. Bond A has a coupon rate of 10% with 5 years to maturity.  The yield to maturity (YTM) of the bond is                 

 8%. 
2. Bond B has a coupon rate of 8% with 15 years to maturity.  The YTM of the bond is 10%. 
3. There was a parallel shift in the yield curve of +100 basis points. 
 

Required: 
(i) The total current market value of the portfolio. (3 marks) 

 
(ii) The total market value of the portfolio when yield increases by 100 basis points. (3 marks) 

 
(iii) The interest rate exposure using the full valuation approach. (2 marks) 

 (Total: 20 marks) 
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QUESTION FOUR 
(a) Analyse THREE approaches used to gauge credit risk of a company. (6 marks) 

 
(b) An investor purchases a 5-year, 9% coupon bond that pays interest semi-annually.  The price of this bond is 

Sh.108.32.  The yield to maturity for the bond is 7% on a bond-equivalent basis.  The face value of the bond is 
Sh.100. 
 
Required: 
Determine the following for this bond: 
 

(i) Total future value of money. (2 marks) 
 

(ii) Capital gain/loss. (1 mark) 
 

(iii) Reinvestment income. (3 marks) 
 

(c) The following treasury spot rate curve is provided: 

Period Year Cash flow (Sh.) Spot rate (%) 

1 0.5 6 4.8 
2 1.0 6 5.0 
3 1.5 6 5.2 
4 2.0 106 5.4 

 
A 10%, 2-year treasury bond is issued in the market based on the 2-year treasury yield of 6%.  The par value of 
the bond is Sh.100. 
 
Required: 
(i) The arbitrage free value of the bond. (3 marks) 

 
(ii) The value of the bond using the traditional valuation approach. (3 marks) 

 
(iii) The arbitrage profit. (2 marks) 

 (Total: 20 marks) 
 
QUESTION FIVE 
(a) Explain THREE determinants of the nominal yield curve of a fixed income security. (6 marks) 

 
(b) Consider the following spot rates: 

 
 Years to maturity  Spot rates  
 0.5 5.0% 
 1.0 5.4% 
 1.5 6.0% 
 2.0 6.4% 
 
Required: 
(i) The 6-month forward rate one year from now. (3 marks) 

 
(ii) The 1-year forward rate one year from now. (3 marks) 

 
(c) A 5.25% corporate bond with three years to maturity is putable in one year at Sh.100 par value.  The interest rate 

today is 3.5% and goes up to 4.976% and down to 4.074% in period 1. Interest rate movements are 6.757%, 
5.532% and 4.53% in period 2. 
 
Required: 
(i) Draw a binomial tree and establish the value of the putable bond today. (6 marks) 

 
(ii) If the value of the non-putable corresponding bond is Sh.102.075, determine the put option value.                              

  (2 marks) 
  (Total: 20 marks) 

……………………………………………………………….. 



                                        CF32 Page 1  
                                                                                                                                        Out of 4 

 
 

CIFA ADVANCED LEVEL 
 

FIXED INCOME INVESTMENTS ANALYSIS  
 

MONDAY: 24 April 2023. Afternoon 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. 
Do NOT write anything on this paper. 
 
QUESTION ONE 
(a) Explain THREE reasons why market participants prefer the swap rate curve as a benchmark of interest rate curve 

as opposed to a government bond yield curve. (3 marks) 
 

(b) Explain how the following relationships between coupon rate and required rate of return affect a bond’s value 
relative to par value: 

(i) Coupon rate and required return are equal. (2 marks) 

(ii) Coupon rate is lower than required rate of return. (2 marks) 

(iii) Coupon rate is higher than required rate of return. (2 marks) 
 

(c) Hifadhi Ltd., an AAA rated company issued fully convertible bonds on the following terms one year ago: 
 
• Face value of the bond  Sh.1,000 
• Coupon rate 8.5% 
• Time remaining to maturity 3 years 
• Interest payment Annually 
• Principal payment At end of maturity 
• Conversion ratio 25 
• Current market value of convertible bond Sh.45 
• Market price of convertible bond Sh.1,175 
 
AAA rated companies can issue plain vanilla bonds without conversion option at an interest rate of 9.5% 
 
Required: 
Calculate today’s: 
(i) Straight value of the bond. (2 marks) 

(ii) Conversion value of the bond. (2 marks) 

(iii) Conversion premium. (2 marks) 

(iv) Percentage of downside risk. (3 marks) 

(v) Conversion parity price. (2 marks) 
 (Total: 20 marks) 

 
QUESTION TWO 
(a) Explain TWO shortcomings of yield to maturity (YTM) in bond valuation. (4 marks) 

(b) A putable bond, that is putable in one year has a face value of Sh.100, with a maturity of 2 years and 7% coupon.  
The put option will be exercised if the value of the bond is less than Sh.100. 

Additional Information:   
The value of a non-putable bond is Sh.102.99 and the interest rate today is 4.5749% and is expected to either go up 
to 7.1826% or down to 5.321%, 1 year from today. 
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Required: 
(i) Calculate the present value of the putable bond today. (4 marks) 

(ii) Determine the value of embedded put option. (2 marks) 
 

(c) The following spot and forward rates are available: 
 

1. Current 1 year spot rate is 5.5%. 
2. One year forward rate one year from today is 7.63%. 
3. One year forward rate two years from today is 12.18%. 
4. One year forward rate three years from today is 15.5% 
A four-year, 10% annual pay Sh.1,000 par value bond is also available. 
  
Required: 

 Calculate the price of the bond. (4 marks) 
  
(d) A short term investor possesses an investment horizon of 6 years. The investor pursues his investment objectives 

using a 13-year, 9% semi-annual pay coupon bond that is currently priced at a par of Sh.1,000. 
 

Additional information: 
1. The prevailing yields to maturity are expected to be at 8% for the next 2 years into the investment horizon. 
2. Coupons in the first 2 years will be re-invested at 8%. 
3. Projected yields to maturity are expected to rise to 10% from year 3 to year 6. 
4. Coupons in year 4 to year 6 are expected to be re-invested at 10%. 
5. Further yields to maturity for the remaining term of the bond (year 7 to year 13) are expected to be 10.6%. 

   
 
Required: 
(i) Coupon and re-investment income for the first 2 years into the investment horizon. (2 marks) 

(ii) Coupon and re-investment income for year 3 to year 6 of the investment horizon. (2 marks) 

(iii) Realised rate of return by the investor if he sells the bond at the end of year 6. (2 marks) 
 (Total: 20 marks) 

 
QUESTION THREE 
(a) Distinguish between “liquidity preference theory” and “market segmentation theory”. (4 marks) 

 
(b) Janice Nyambura is considering purchasing one of the following newly issued 10 year AAA corporate bonds 

shown below:  
 

Description   Coupon  Price (Sh.)  Callable   Call 
price 
Bond A due 30 May 2031  6%    100  Non callable  Not applicable 
Bond B due 30 May 2031  6.20%    100  Currently callable  102 
 

Janice notes that the yield curve is currently flat and assumes that the yield curve shifts in an instantaneous and 
parallel manner. 
 
Required: 
(i) Explain the effect on the price of both bonds if yields decline more than 100 basis points. (2 marks) 

(ii) Analyse under which two interest rate forecasts would Janice prefer Bond B over Bond A.  (2 marks) 
 

(c) (i)  A bond that matures in 6 years, with a coupon rate of 4% and a face value of Sh.1,000 with a yield to                     
 maturity of 3% is priced at Sh.1,056.288.  The coupons are reinvested at an interest rate of 2%. 
 
 Required: 

  Calculate the realised rate of return for a buy and hold investor. (4 marks) 
 
 (ii)   An investor is considering a 5-year, 7.4% coupon bond that is selling to yield 5.6%.  The bond makes 

coupon payments semi-annually.  The par value of the bond is Sh.1,000. 
 
 Required: 
 Calculate the price of the bond. (3 marks) 
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(d) The 1 year, 2 year and 3 year spot rates on Treasuries are 4%, 8.167% and 12.377% respectively.  An investor is 
considering a 3 year, 9% annual coupon corporate bond trading at Sh.89.464.  The yield to maturity (YTM) is 
13.50% and the YTM of a 3 year Treasury is 12%. 
 
Required: 
The Z-spread (zero volatility spread). (5 marks) 
  (Total: 20 marks) 

 
QUESTION FOUR 
(a) Distinguish between “duration” and “effective duration” as measures of a bond interest rate risk. (4 marks) 

 
(b) A bond with a yield to maturity of 8% and a coupon of 5% paid annually has five years to maturity. The bond has 

a par value of Sh.100. The bond is priced at Sh.88.02. 
 
Required: 
Calculate the following durations for the bond: 
 

(i) Macaulay duration. (4 marks) 
 

(ii) Modified duration. (2 marks) 
 

(c) The annual yield to maturity for the 6 month and 1 year Treasury bill is 4.6% and 5.0% respectively. These yields 
represent the 6 month and 1 year spot rates. The following Treasury yield curve for bonds priced at par for each 
issue being Sh.100 has been estimated for six months up to a maturity of 3 years: 
 

 Years to maturity Annual yield to maturity  
  (bond equivalent yield (BEY) 
 1.5 5.4% 
 2.0 5.8% 
 2.5 6.4% 
 

Required: 
(i) The 1.5 year spot rate.  (3 marks) 

 
(ii) The 2.0 year spot rate.  (2 marks) 

 
(iii) The 2.5 year spot rate.  (2 marks) 

 
(iv) The arbitrage free value of a 2.5 year Treasury security with a coupon rate of 8% using spot rates and 

yields stated above.  (3 marks) 
  (Total: 20 marks) 

 
QUESTION FIVE 
(a) With reference to fixed income contracts, distinguish between the following terms: 

 

(i) “Maintenance covenants” and “incurrence covenants”. (2 marks) 
 

(ii) “Affirmative covenants” and “negative covenants”. (4 marks) 
 

(b) Highlight THREE factors that might be considered when negotiating financial covenants to ensure that 
monitoring and testing of such covenants for compliance is not a problem. (3 marks) 
 

(c) Wetu Limited plans to retire its outstanding bond. The interest rates prevailing in the market have dropped 
significantly from the time the bond was issued ten years ago. Wetu Limited intends to know if it is advantageous 
on its part to retire the bond and issue a new bond. 
 

The following information has been provided: 
 

Outstanding bond: 
1. Amount  Sh.10,000,000 
2. Remaining life  20 years 
3. Coupon rate 9% per annum 
4. Call price Sh.105 per Sh.100 par value 
5. Unamortised bond issue costs  Sh.150,000 
6. Unamortised bond discount  Sh.500,000 
7. Corporate tax rate 30% 
8. Overlapping interest time period  1 month 
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New bond to be issued: 
1. Amount Sh.10,000,000 
2. Tenor 20 years 
3. Coupon rate 8% per annum 
4. Bond issue costs Sh.350,000 
 
Required: 
(i) Advise Wetu Limited on the required net initial cash outlay. (5 marks) 

 
(ii) Determine the net annual cash savings, if any, from the old and new bond. (4 marks) 

 
(iii) Using the net present value (NPV) method, advise Wetu Limited on whether they should issue the new 

bond.  (2 marks) 
  (Total: 20 marks) 

------------------------------------------------------------------ 
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CPA ADVANCED LEVEL 
  

CIFA ADVANCED LEVEL 
  

CCP ADVANCED LEVEL 
 

LEADERSHIP AND MANAGEMENT 
 
MONDAY: 5 December 2022.  Morning Paper.        Time Allowed: 3 hours. 
 
Answer ALL questions. Marks allocated to each question are shown at the end of the question.  Do NOT write 
anything on this paper. 
 
QUESTION ONE 

FATUMA APIO 

Fatuma Apio has such a strong leadership presence that it would be difficult to talk about Bora Association of 
Manufacturers (BAM) without mentioning her name. For close to a decade now, press conferences, newspaper 
commentaries, trade and investment talks associated with BAM always had a permanent fixture that was its Chief 
Executive Officer (CEO), Fatuma Apio. 

As she exits BAM due to end of her term of service, her charisma as a superstar CEO may become a difficult feat for the 
incoming CEO, Musa Mapito, to emulate. Fatuma Apio is well known in the manufacturing industry due to her signature 
look. She dresses in Ankara coats, which are quite uncommon in this part of the world. Fatuma rose through the ranks 
having joined BAM as the head of policy, research and advocacy in the year 2005. She took over the leadership mantle 
of BAM in the year 2012 after the Board of BAM pushed out its then CEO, Bakari Mapelu due to lackluster 
performance. BAM had always been a high performing organisation and the Board felt that Bakari Mapelu lacked the 
right skill set, decision style and values to steer BAM forward. In Fatuma Apio, the Board saw a leader with the “right 
package” of skills, values and abilities and a person who could build a strong leadership team in the organisation. To 
them, Fatuma Apio was an idealist who had an unquenchable thirst for learning and growing. They knew that she would 
influence the other leaders and employees of BAM to follow suit. This would then result in a healthy organisational 
culture necessary for the success of BAM. Fatuma Apio believed in and implemented Elton Mayo’s Human Relations 
Movement Theory at BAM. Without a doubt, Fatuma was a transformational leader. 

Fatuma Apio’s farewell party was quite emotional since members of staff felt like one big united family, and her 
separation with BAM was unimaginable. Fatuma had a knack for recruiting the right staff and developing them to their 
highest potential. She had what it took when it came to staffing. No wonder BAM became so successful during her tenure 
to the envy of many organisations. She ensured that BAM had a progressive staffing policy. The policy encouraged 
employees to have a work life balance. In her final speech, she narrated her experience as a newly appointed CEO where 
most of her time was spent at the workplace. “I used to work late into the night and during weekends at the expense of 
my young family. This can be challenging to many of us and requires a lot of discipline and a solid support system. 
Luckily, I had great support from my husband. I highly discourage such a work ethic. You should always create time for 
your families. I know of situations where, such a work ethic has led to conflicts at the family level and the repercussions 
experienced at the workplace,” she told the employees.  

As one of the few women CEOs, and just in her 40s, her advice to young women aspiring to be top executives is simply 
to acquire knowledge and competence, saying it is the best investment one can make. “Knowledge will aid you in 
making great strides in all the areas you are passionate about. Most importantly, self-discipline and responsibility shall 
steer you to the right path,” she says. What she likes most about the industry now is that more women are taking up 
leadership positions than ever before. “Unfortunately, the game is already rigged, particularly on what is expected of 
women in leadership and their ability to hold such positions,” she added. 

Fatuma encouraged women employees of BAM not to be bound by defined spaces. They should shine in their talent and 
skills to make a difference. “This concept continues to be demonstrated everyday as more women take up C-suite roles, 
more so in traditionally, male-dominated sectors, such as manufacturing,” she said. Fatuma added that, “BAM started the 
Women in Manufacturing Programme to provide a space for women to venture into the manufacturing space. We aspire 
to see more women participate in the sector in senior leadership roles, as owners and founders, and for young girls to see 
themselves as future industrialists”.  
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According to her, there were times when the issues she wanted to change took too long to materialise, but she remained 
steadfast. This taught her to be patient and resilient. “I have learnt that challenges fuel you to become more innovative,” 
she concluded.  

Required: 
(a) Fatuma Apio believed in and implemented Elton Mayo’s, Human Relations Movement theory at BAM.  

 

With reference to the above statement, describe FIVE actions that Fatuma Apio may have taken, to implement 
the theory in her organisation. (10 marks) 
  

(b) Bernard M. Bass developed the transformational leadership theory in 1985 as a way to describe the 
psychological mechanisms that are used by leaders. 
 

With reference to the above statement: 
 
(i) Explain SIX personal traits that Fatuma Apio possesses that enable her to be regarded as a successful 

transformational leader. (6 marks) 

(ii) Examine FOUR elements that make up a transformational leader, which came to be known as the                
4 Is. (8 marks) 
 

(c) Enumerate SIX principles that BAM might have taken into consideration while developing a staffing policy. 
(6 marks) 

(d) Fatuma Apio encouraged BAM employees to always create time for their families to avoid conflicts. Conflicts 
in organisations also occur between line and staff management.  

With reference to the above statements, assess FIVE possible sources of conflict between line and staff 
management of BAM.  (10 marks) 
  (Total: 40 marks) 
 

QUESTION TWO 
(a) Identify FIVE reasons why a business organisation should write a business plan. (5 marks) 

(b) Organisational success is dependent on the interaction and interdependence of internal and external system 
components. 

With reference to the above statement, describe FIVE components of organisational system. (10 marks) 
  (Total: 15 marks) 
  

QUESTION THREE 
(a) Explain FIVE causes of project failure. (5 marks) 

(b) As a function of management, evaluate FIVE principles of organising. (10 marks) 
  (Total: 15 marks) 

 
QUESTION FOUR 
(a) Jack Jim, a champion and a well renowned organisational change agent joined PQX company Limited as the 

Chief Executive Officer when Covid 19 struck the world in 2020. 
 

In his first week after appointment, he called a meeting for all the top level managers in the company to brain 
storm on changes expected in PQX Company Limited in order for the company to remain afloat.  

Required: 
(i) Explain the term “change agent’’. (2 marks) 

 
(ii) Analyse THREE issues that the meeting might have addressed.  (3 marks) 

(b) Evaluate FIVE strategies leaders might apply in organisations to increase their leadership influence. (10 marks) 
  (Total: 15 marks)  

 

 

QUESTION FIVE 
(a) Describe the ADKAR change management model.  (5 marks) 

(b) Explain FOUR challenges associated with group decision making. (4 marks) 
 

(c) Summarise SIX benefits that may accrue to an organisation from registering a trademark of their invention. 
  (6 marks) 
  (Total: 15 marks) 

................................................................................................................ 
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CIFA ADVANCED LEVEL 

FIXED INCOME INVESTMENTS ANALYSIS 

MONDAY: 1 August 2022. Afternoon 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. 
Do NOT write anything on this paper. 

QUESTION ONE 
(a) Describe two characteristics of a bond that could determine the degree of reinvestment risk. (4 marks) 

(b) Analyse the key features of the following securities:

(i) Floating rate notes. (2 marks) 

(ii) Catastrophe bonds. (2 marks) 

(iii) High yield securities. (2 marks) 

(c) A four year step up callable note pays 4.25% for two years then 7.5% for two more years. This note is callable at
par at the end of year 2 and year 3. The following binomial tree is available. The note has a par value of Sh.100.

Today Year 1 Year 2 Year 3 Year 4 

Required: 
Evaluate the value of step-up callable note. (8 marks) 

3.500% 

4.25 
5.4289% 

4.25 
4.4448% 

4.25 
7.0053% 

4.25 
5.7354% 

4.25 
4.6958% 

7.5 
9.187% 

7.5 
7.5312% 

7.5 
6.1660% 

7.5 
5.0483% 

100 
7.5 

100 
7.5 

100 
7.5 

100 
7.5 

100 
7.5 

www.ch
op

i.c
o.k

e



Chop
i.c

o.k
e

                                        CF32 Page 2  
                                                                                                                                        Out of 4 

(d) A treasury bill auctioned 1 August 2021, is sold at a price of Sh.99.014167 per Sh.100 face value. At issue, the bill 
had 182 days to maturity. 

Required: 
Determine the bill’s rate on a discount basis. (2 marks) 
  (Total: 20 marks) 
 

QUESTION TWO 
(a) Explain four factors that could affect the repo rate. (4 marks) 

(b) An investor is considering the following bonds: 
 
  Bond A Bond B 
Par value (Sh.) 1000 1000 
Coupon rate (semiannual) 0 7% 
Interest rate 8.4% 9% 
Maturity (years) 10 15 
 
Required: 
(i) The price of bond A and bond B. (4 marks) 

(ii) If bond B’s coupon rate is 9%, determine the bond’s price and justify your answer. (3 marks) 

(c) Determine the yield for a 15 year zero coupon bond with maturity value of Sh.1,000 selling at the price of 
Sh.252.12. (2 marks) 

(d) A corporate bond with a coupon rate of 10% maturing 1 March 2027 is purchased with a settlement date of 17 
July 2021. The next coupon payment will be made on 1 September 2021. The yield to maturity is 6.5%. The 
investors uses the 30/360 day count convention. Coupon is paid semiannually on 1 September and 1 March. 

Required: 
Calculate the bond’s clean price if the par value is Sh.100. (7 marks) 
 (Total: 20 marks) 
 

QUESTION THREE 
(a) (i) Differentiate between “Macaulay Duration” and “Modified Duration”. (4 marks) 

 
(ii) Compare how modified duration and effective duration measure the sensitivity of the bond to changes in 

interest rates. (2 marks) 

(b) You have been provided with the following three yield curves graphs: 
   

  Graph 1 
  Humped yield curve 
 
 
  
 
  Yield  
    (%) 
 
 
 
 

 
 
 
 
0 Maturity (Number of years) 
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    Graph 2 
   Declining yield curve 
 
 
 
    
    
 
 
  Yield 
  (%) 
 
 

  0 Maturity (Number of years) 
  
 
   Graph 3 
   Rising yield curve 
 
  
 
  
 Yield  
  (%) 

 
 
 

   
   0  Maturity (Number of years) 

 
Required: 
Explain each of these yield curves under the following hypotheses: 
 
(i) Liquidity premium. (3 marks) 

(ii) Pure or unbiased expectations. (3 marks) 

(iii) Market segmentation. (3 marks) 

(c) (i) Explain the term “interest rate risk”. (1 mark) 

(ii) Explain the roles of a bond’s coupon and maturity in determining the level of interest rate risk. (2 marks) 

(d) The following information is available on a certain bond: 

Time to maturity 3 years 
Coupon   3.75% annual 
Type of bond Callable at par one year from now 
Current price Sh.100.594 
Price after shifting rate down by 30bps Sh.101.194 
Price after shifting rate up by 30bps Sh.99.86 
Par value Sh.100 
 
Required: 
The effective duration of the bond. (2 marks) 
 (Total: 20 marks) 
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QUESTION FOUR 
(a) Explain three reasons why the term maturity of bonds is of concern to investors. (3 marks) 

(b) Assess three factors affecting the value of convertible bonds. (6 marks) 
 

(c) A 2 year Sh.1,000 par, 5% semiannual pay corporate bond has a zero volatility spread of 45%. The following spot 
rate curve is available: 
  

 Maturity Spot rate (%) 
 0.50 4.50 
 1.00 5 
 1.50 5.25 
 2.00 5.50 
  
Required: 
The price of the bond.  (3 marks) 
 

(d) Bond Y is a discount bond with a 6% coupon, a yield to maturity (YTM) of 9% and 15 years to maturity. 
 
Required: 
(i) If interest rates remain unchanged, determine the price of this bond in 5 years, 10 years and 15 years.  

   (3 marks) 

(ii) Explain your answer in (d) (i) above. (1 mark) 
 

(e) A Treasury security is trading at Sh.965. The Treasury spot rates are as shown below: 
 
 Time period Spot rate 
 6 month  4% 
 1 year 5% 
 1.5 year 6% 
 
The Treasury security is a 1.5 year, 4% coupon Treasury note. 
 
Required: 
(i) The no-arbitrage price of the Treasury security. (2 marks) 

(ii) Show how the investor should treat the arbitrage (if any). (2 marks) 
   (Total: 20 marks) 

 
QUESTION FIVE 
(a) Examine six negative covenants found in a bond indenture. (6 marks) 

(b) Discuss three mechanisms of initial bond public offering in your country. (6 marks) 

(c) The price of a 1.5 year coupon Treasury security is Sh.99.45. The six month spot rate and the one year spot rate 
are 8.0% and 8.3% respectively. The Treasury security has a par value of Sh.100. 

Required: 
Calculate the 1.5 year spot rate. (3 marks) 

(d) An investor with a three year investment horizon is considering purchasing a 20 year, 8% coupon bond for 
Sh.828.40. The yield to maturity for this bond is 10%. The investor expects to reinvest the coupon interest 
payments at an annual interest rate of 6% and that at the end of the investment horizon, the 17 year bond will be 
selling to offer a yield to maturity of 7%. 

Required: 
The bond’s total return using an effective annual interest basis. (5 marks) 
  (Total: 20 marks) 

………..……………………………………………………… 
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