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GENERAL INSTRUCTORS FOR TAs

1) Note that there are several correct ways to solve any of the questions on the assignment. Please, make sure you understand the students' solutions before deducting any marks (e.g.in some questions students may work with FV or they may transfer all the moneys to time zero and work with PV).

2) If students use formulas (as opposite to the financial calculator), I allows them not to write down the formula as long as they correctly input all the numbers in it. In this case, give the full mark both for formula and for entering numbers into the formula even is the formula itself is not specifically written on the assignment 







1.	(20 marks) Claude is a fourth-year business student who wants to go on a graduation celebration/vacation in Panama, but he has no money to pay for the trip. After the vacation, Claude will start his career. His job will require moving to a new town and buying professional clothes and a used car. He asks his parents to lend him $10,000, which he figures he will be able to pay back in three years as a single payment. His parents agree to lend him the money but will charge 4 percent interest per year with annual compounding.

	a.	(5 marks) What amount will Claude need to pay back at the end of three years?
	
Scientific Calculator Approach:
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 Scientific Calculator Marking Scheme:

1 mark for correct expression
1 mark for entering correct PV
1 mark for entering correct interest rate
1 mark for entering correct n
1 mark for correctly calculating FV

Excel or Financial Calculator Approach:

	TVM Calculator
	
	

	
	
	
	

	TVM
	INPUTS
	COMPUTE
	SOLUTION

	Periods, N
	3
	 
	 

	Rate, i
	  4.00%
	 
	 

	PV
	$10,000.00
	 
	 

	PMT
	 
	 
	 

	FV
	 
	1
	       -$11,248.64

	Type
	 
	
	



Excel or Financial Calculator Marking Scheme:

1 mark EACH for correct inputs for N, i, PV, and PMT (Total: 4 marks)
1 mark for correct FV

NB. The PMT cell can be left blank in the Excel template, as this is interpreted as being $0.00. 0 need not be entered in the PMT register of the BAII+ so long as one remembers to use the keystrokes [2nd][CLR TVM] before entering data. One also needs to set P/Y = C/Y = 1 instead of the BAII+ factory default value of 12.

	b.	(5 marks) How much interest will Claude pay at the end of three years?

This is an example of a bullet loan. A single payment is made at maturity that includes repayment of the original borrowed amount plus compound interest. This single maturity payment is the future value calculated in part a.

Scientific Calculator Approach:

Compound Interest = Single Maturity Payment – Original Amount Borrowed

				$11,248.64 - $10,000 = $1,248.64
 
Scientific Calculator Marking Scheme:

1 mark for correct expression for compound interest
1 mark for your previously calculated future value entered into the expression
1 mark for correct original amount borrowed entered into the expression
1 mark for correct value of compound interest GIVEN previous results
1 mark for everything correct

c.	(5 marks) Claude’s parents want to give him an incentive to pay off the loan as quickly as possible. They structure the loan so that they charge 4 percent interest the first year and increase the rate 2 percentage points EACH year until the loan is paid off. Now what will be the amount that Claude needs to pay back at the end of three years?

Scientific Calculator Approach:



Scientific Calculator Marking Scheme:

1 mark for correct expression
1 mark for correct PV
2 marks for all interest rates correct
1 mark for correctly calculating FV

d.	(5 marks) Claude’s parents realize that perhaps he may need 4 years to pay off the loan. So, they give Claude the option to take 4 years. Nevertheless, they still want to encourage him to pay as early as possible. So, the interest rate on the loan will again increase by 2 percentage points EACH year so that it will reach 10 percent in year 4. Compared to your answer in Part c., how much more will the loan cost Claude if he exercises the four-year option?

Scientific Calculator Approach:

Additional cost = FV3 x k4 = $11,905.92 x 0.10 = $1,190.06

Scientific Calculator Marking Scheme:

1 mark for correct expression for additional cost
1 mark for correct value of interest entered into the expression
1 mark for entering future value from part c.
1 mark for correct value of additional interest GIVEN previous results
1 mark for everything correct

2.	(15 marks) ZDX borrows $50,000 under a two-year loan agreement at an annual interest rate of 8 percent. The payment schedule calls for 2 level annual end-of-year payments.

a. (5 marks) To the nearest penny, what is the annual total payment that ZDX must make?






Scientific Calculator Approach:
	

Scientific Calculator Marking Scheme:

1 mark for correct expression
1 mark for correct value for PV0
1 mark for correct value for k
1 mark for correct value for n
1 mark for correctly calculating the value for PMT

Excel or Financial Calculator Approach:

	TVM Calculator
	
	

	
	
	
	

	TVM
	INPUTS
	COMPUTE
	SOLUTION

	Periods, N
	2
	 
	 

	Rate, i
	  8.00%
	 
	 

	PV
	$50,000.00
	 
	 

	PMT
	 
	 1
	 -$28,038.46

	FV
	 
	
	       

	Type
	 
	
	



Excel or Financial Calculator Marking Scheme:

1 mark EACH for correct inputs for N, i, PV, and FV (Total: 4 marks)
1 mark for correct PMT
		
b. (10 marks) Construct a loan amortization schedule for this loan that for each year includes (1) the total payment, (2) the interest payment, (3) the principal payment, and (4) the outstanding or remaining balance. Also show the total interest and total principal paid over the life of the loan.  

		Total		Interest		Principal	Ending
Period		Payment	Payment	Repayment	Balance
0								$50,000.00
1		$28,038.46	$4,000.00	$24,038.46	$25,961.54
2		$28,038.46	$2,076.92	$25,961.54	$         0.00
Totals				$6,076.92	$50,000.00

Marking Scheme:

1 mark for correct interest payment for EACH period (Total: 2 marks)
1 mark for correct principal repayment for EACH period (Total: 2 marks)
1 mark for EACH correct ending balance for periods 1 & 2 (Total: 2 marks)
1 mark for correct total interest paid over 2 periods
1 mark for correct total principal paid over 2 periods
2 marks for all answers correct

3.	(5 marks) Suppose that the marketing manager for the Famous Retail Appliance Store proposes a sale. Customers can buy now but don’t have to pay for their appliance purchases for eighteen months. From a time value of money perspective, selling appliances at full price with payment in eighteen months is equivalent to selling appliances at a sale, or discounted, price with immediate payment. Suppose that the interest rate is 12 percent per year with monthly compounding. What is the equivalent sale price today of a $2,392.29 washer/dryer combo when the customer takes the full eighteen months to pay for it?

Scientific Calculator Approach:

Since the quoted rate is based on monthly compounding, the effective monthly rate is

	

NB. Some students may have used the following expression:



This is incorrect because the effective annual rate must be used, NOT the 12 percent quoted rate.

Thus, if 1.12 is replaced by 1.0112 = 1.126825, one obtains $2,392.29/1.1268251.5 = $2,000.00.

Students using 12% to obtain $2,018.30 shall receive only 3 marks credit.

Scientific Calculator Marking Scheme:

1 mark for correct value for monthly rate
1 mark for correct expression for PV0
1 mark for correct value of n
1 mark for correct value of FVn
1 mark for correctly calculating PV0

Financial Calculator Approach & Marking Scheme:

1 mark for P/Y = C/Y = 12
1 mark for N = 18
1 mark for I/Y = 12
1 mark for FV = $2,392.29
1 mark for PV = - $2,000.00

4.	(5 marks) Suppose that we expect interest rates to increase over the next few years, from 2 percent this year, to 3 percent next year, to 4 percent in year 3, to 5 percent in year 4, and to 6 percent in year 5. In this environment, what is the present value of a $100,000,000 cash flow received five years from today? 

Scientific Calculator Approach:

	

Scientific Calculator Marking Scheme:

1 mark for correct expression
1 mark for correct FV
2 marks for all interest rates correct
1 mark for correctly calculating PV

5.	(5 marks) Consider a five-year project that costs $20,000 today that is expected to generate $0 at the end of year one, $6,000 at the end of the year two, $7,000 at the end of year three, $8,000 at the end of year four, and $9,000 at the end of year five. The project’s cost of capital or required rate of return is 8 percent. What is the project’s NPV? (NPV is the difference between the PV of the total future cash flow and the initial investment)

Scientific Calculator Approach:

	
 
Financial Calculator Approach:

Inputs:							Display:
[CF][2nd][CLR Work]						CF0 = 0.00
[2][0][0][0][0][+/-][ENTER]					CF0 = - 20,000.00
[downarrow][0][ENTER]					C01 = 0.00
[downarrow][1][ENTER]					F01 = 1.00
[downarrow][6][0][0][0][ENTER]				C02 = 6,000.00
[downarrow][downarrow][7][0][0][0][ENTER]		C03 = 7,000.00
[downarrow][downarrow][8][0][0][0][ENTER]		C04 = 8,000.00
[downarrow][downarrow][9][0][0][0][ENTER]		C05 = 9,000.00
[NPV][8][ENTER]						I = 8.00
[downarrow][CPT]						NPV = 2,706.35



Scientific Calculator and Financial Calculator Marking Scheme:

1 mark for remembering that the cost is negative
1 mark for correct value of interest rate
1 mark for correct values of cash flows
1 mark for correct number of periods for discounting the cash flows
1 mark for correctly calculating the value of NPV
 
6.	(15 marks) Anne-Marie Hudon wants to send her daughter Valerie to university. Valerie is celebrating only her fourth birthday today, but Anne-Marie feels that she needs to start saving soon. Valerie will need $50,000 for university expenses on her 18th, 19th, 20th, and 21st birthdays. Anne-Marie expects each deposit that she makes in Valerie’s savings account will earn 2 percent compounded annually for as long as the account remains open.

a.	(5 marks) To the nearest penny, how much does Anne-Marie need to accumulate in Valerie’s savings account by age 18 BEFORE Valerie withdraws the first $50,000? 

Scientific Calculator Approach:

Age 18 is 14 years from today’s age of 4.

	

Financial Calculator Approach:

(1) Set P/Y = C/Y = 1 and set calculator to BGN mode to calculate an annuity due
(2) Set N = 4, I/Y = 2, PMT = 50,000, and FV = 0
(3) CPT PV = - 194,194.16

Alternatively, students may compute the PV of the ordinal annuity and then multiply it by 1.02 to account for the fact that it was annuity due.

Scientific Calculator and Financial Calculator Marking Scheme:

1 mark for recognizing that the stream of annual university expenses is an annuity due
1 mark for recognizing that this is a PV calculation
2 marks for correctly entering all values
1 mark for correctly calculating the PV

b.	(5 marks) Anne-Marie plans to make annual deposits on Valerie’s fifth through eighteenth birthdays. What is the amount of these annual deposits in order for Annie-Marie to achieve the necessary savings by Valerie’s eighteenth birthday?


Scientific Calculator Approach:

	

Financial Calculator Approach:

(1) Touch the FV key to set the previous PV value to FV = - 194,194.16
(2) Set calculator to back to END mode to calculate an ordinary annuity
(3) Set N = 14 and PV = 0 with I/Y remaining at 2 and P/Y = C/Y remaining at 1
(4) CPT PMT = 12,156.94

Scientific Calculator and Financial Calculator Marking Scheme:

1 mark for recognizing that the stream of annual deposits is an ordinary annuity
1 mark for recognizing that this is a PMT calculation based on a FV
2 marks for correctly entering all values
1 mark for correctly calculating the PMT


c. (5 marks) Suppose that Anne-Marie wishes to buy Valerie a Honda Civic as a graduation present on her 22nd birthday. The estimated cost of the Civic is $28,000. To the nearest penny, how much larger must each annual deposit be so that Anne-Marie will be able to buy Valerie the Civic on her 22nd birthday?

Scientific Calculator Approach:

The additional amount that Anne-Marie must accumulate by Valerie’s 18th birthday is

	
The additional amount that must be added to each deposit is



Financial Calculator Approach:

(1) Leave P/Y = C/Y = 1, I/Y = 2 and calculator in the END mode
(2) Set N = 4, PMT = 0, and FV = 28,000
(3) CPT PV = - 25,867.67
(4) Touch the FV key to set the previous PV value to FV = - 25,867.67
(5) Set N = 14 and PV = 0 with I/Y remaining at 2 and P/Y = C/Y remaining at 1
(6) CPT PMT = 1,619.37

Scientific Calculator and Financial Calculator Marking Scheme:

1 mark for correctly setting up the calculation for the additional accumulated amount
1 mark for correctly calculating the additional accumulated amount of $25,867.67
1 mark for correctly setting up the calculation for the additional deposit amount
1 mark for correctly calculating the additional deposit amount GIVEN your PV14
1 mark for everything correct

7.	(5 marks) Two years ago, St. Laurent Shippers Co. issued seven-year semi-annual pay bonds with an coupon rate of 8 percent. Today the yield to maturity on the bonds is 9 percent. What is the current price of the bond?

Scientific Calculator Approach:

Use the bond valuation equation to find the price of the bond today.



Since this is a semi-annual pay bond, I is the semi-annual interest payment of $40, n is the number of semi-annual periods to maturity which is 2 x 5 = 10, and kb is the effective semi-annual YTM = 9%/2 = 4.5%. 




Financial Calculator Approach:

(1) Set P/Y = C/Y = 2 and set the calculator to the END mode
(2) Set N = 10, I/Y = 9, PMT = 40, and FV = 1,000
(3) CPT PV = - 960.44

NB. If the financial calculator were set to P/Y = C/Y = 1, then I/Y must be set to 4.5 and N=20 to calculate the correct price of the bond.

Scientific Calculator and Financial Calculator Marking Scheme:

1 mark EACH for correct values of N, I/Y, PMT, and FV (Total: 4 marks)
1 mark for correctly calculating PV
8.	(20 marks) It is now 25 January 2013 and you are considering the purchase of an outstanding bond that was issued on 25 January 2010. Although bondholders will be receiving an interest payment today, you will NOT receive this payment as the seller will be the bondholder of record. The bond has an 8 percent coupon and is semi-annual pay. The bond matures on 25 January 2030 (i.e. a 20-year original maturity). The bond has ten-year call protection until 25 January 2020. On or after 25 January 2020, it is callable at 108 (that is, at 108 percent of par, or $1,080). Interest rates have increased since the bond was issued, and it is now selling at $838.07.

a.	(5 marks) What is the yield to maturity (YTM) for this bond?

Approximation Approach:



Approximation Marking Scheme:

1 mark for correct expression for the approximate YTM
1 mark for correctly substituting for I in the approximate YTM formula
1 mark for correctly substituting for n in the approximate YTM formula
1 mark for correctly substituting for F and B in the approximate YTM formula
1 mark for correct value for approximate YTM

Trial and Error Approach:

We need to solve the following equation for kb:



Since this is a semi-annual pay bond, I is the semi-annual interest payment of $40, n is the number of semi-annual periods to maturity which is 2 x 17 = 34, and kb is the effective semi-annual YTM. To get the nominal annual YTM, we must remember to multiply our result by 2. Since the bond is selling at a discount, the YTM must be GREATER than the coupon interest rate. Since the coupon rate is 8% and the discount is large, let us try 10 percent as the YTM. That is, let us try 10%/2 = 5% for kb.




Therefore, the nominal annual yield to maturity is 10%.

Trial and Error Marking Scheme:

1 mark for correct expression for bond valuation
1 mark for correctly substituting for I = $40 in the bond valuation formula
1 mark for correctly substituting for n = 34 in the bond valuation formula
1 mark for correctly substituting for F and B in the bond valuation formula
1 mark for correct value for the nominal annual YTM

Excel or Financial Calculator Solution

	TVM Calculator
	
	

	
	
	
	

	TVM
	INPUTS
	COMPUTE
	SOLUTION

	Periods, N
	34
	 
	 

	Rate, i
	 
	1
	                    5.00%

	PV
	-$838.07
	 
	 

	PMT
	$40.00
	 
	 

	FV
	$1,000.00
	 
	 

	Type
	 
	
	



Note that we have calculated the effective semi-annual interest rate. YTM = 2 x 5.00% = 10.00%. If we used the BAII+ calculator with these inputs with P/Y = C/Y = 1, we would have calculated I/Y = 5.00% and also had to multiply by 2 to get YTM. However, if we had used these inputs with P/Y = C/Y = 2, we would directly calculate I/Y = YTM = 10.00%.

Excel or Financial Calculator Marking Scheme:

1 mark EACH for correct inputs for N, PV, PMT, and FV (Total: 4 marks)
1 mark for correct value of 10.00% for YTM


b.	(5 marks) What is the yield to call (YTC) for this bond, if it were called on 25 January 2020?

Approximation Approach:




Approximation Marking Scheme:

1 mark for correct expression for the approximate YTC
1 mark for correctly substituting for I in the approximate YTC formula
1 mark for correctly substituting for n in the approximate YTC formula
1 mark for correctly substituting for B and CP in the approximate YTC formula
1 mark for correct value for approximate YTC

Trial and Error Approach:

We need to solve the following equation for kb:



Since this is a semi-annual pay bond, I is the semi-annual interest payment of $40, n is the number of semi-annual periods to first call which is 2 x 7 = 14, and kb is the effective semi-annual YTC. To get the nominal annual YTC, we must remember to multiply our result by 2. Since the bond is selling at a discount, the YTC must be GREATER than the coupon interest rate. Furthermore, since the time to first call is much shorter than the term to maturity and we are getting a call premium of $80, the YTC must be GREATER than the YTM. Let us try 12.5%/2 = 6.25% for kb.




Since the calculated bond price is somewhat below the actual bond price, we need to slightly decrease kb. Try kb = 6.1%.




Now let’s perform a linear interpolation over a 0.15 percentage point range. To get to our desired result, the bond price has to decrease from $840.93 to $838.07 for a decrease of $2.86 as we increase kb from 6.1% to 6.25%. When we increase from 6.1% to 6.25%, the price decrease is $840.93 - $828.30 = $12.63.




Therefore, the nominal annual yield to call is 2 x (6.134%) = 12.268% ≅ 12.27%

Trial and Error Marking Scheme:

1 mark for correct expression for bond valuation under calling scenario
1 mark for correctly substituting for I = $40 in the bond valuation formula
1 mark for correctly substituting for n = 14 in the bond valuation formula
1 mark for correctly substituting for CP and B in the bond valuation formula
1 mark for correct value for the nominal annual YTM

Excel or Financial Calculator Solution

	TVM Calculator
	
	

	
	
	
	

	TVM
	INPUTS
	COMPUTE
	SOLUTION

	Periods, N
	                 14
	 
	 

	Rate, i
	 
	1
	             6.13%

	PV
	   -$838.07
	 
	 

	PMT
	         $40.00
	 
	 

	FV
	    $1,080.00
	 
	 

	Type
	 
	
	



Note that we have calculated the effective semi-annual interest rate. YTC = 2 x (6.13%) = 12.26%. If we used the BAII+ calculator with these inputs with P/Y = C/Y = 1, we would have calculated I/Y = 6.13% and also had to multiply by 2 to get YTC. However, if we had used these inputs with P/Y = C/Y = 2, we would directly calculate I/Y = YTC = 12.27%.

Excel or Financial Calculator Marking Scheme:

1 mark EACH for correct inputs for N, PV, PMT, and FV (Total: 4 marks)
1 mark for correct value of 12.26% or 12.27% for YTC

Note that the approximation formula gives the exact answer to the nearest 0.2%. This is certainly acceptable as an approximation. 

c.	(5 marks) Based on the information provided and assuming that interest rates do NOT change again, explain whether investors would think that the YTM or YTC is more relevant.

YTC>YTM, hence the issuer will NOT call the bond. Thus, the YTM is what the investor should expect to earn.

5 marks for a clear explanation about why bondholders should expect to earn the YTM.

d.	(5 marks) If interest rates do NOT change again, will the price of the bond on 25 January, 2014 (right after the coupon is paid) be higher than, lower than, or the same as its price today? 
 
As the time to maturity decreases, the bond price converges to its FV (if it is not called) or to call value (if it is called). Since the bond was selling at a discount, it price should increase. (5 points  for clear intuitive explanation)

Alternatively, students could have recalculated the price of the bond using YTM and find that teh price increases (5 points as well)

9. (5 marks) Suppose that U.S. interest rates are presently 4.54 percent on one-year U.S. T-bills.  Suppose that the one-year forward exchange rate is quoted at CAD1.0698/USD and that the interest rate on one-year Canadian T-bills is 4.325 percent. According to interest rate parity, what should the spot exchange rate be?

As discussed in class, interest rate parity holds when the return per dollar (1 + kdomestic) from investing domestically equals the return per dollar (F/S)(1 + kforeign) from investing in a foreign country using a forward contract to hedge exchange rate risk. The forward rate F and the spot rate S are direct quotes, viz. number of Canadian dollars to buy one unit of the foreign currency. Rearranging the interest rate parity equation to solve for the spot rate S in terms of the other variables yields




Marking Scheme:

1 mark for the correct interest rate parity equation as expressed above or as text eq. (6A-1)
1 mark for correctly rearranging interest rate parity as an equation for S
1 mark for correct interest rates
1 mark for correct forward rate
1 mark for calculating the correct spot rate

10.	(5 marks) Frame Associates had sales of $100,000,000 for fiscal 2005. Frame’s sales for its most recent fiscal year 2012 were $150,363,026. What is Frame’s compound annual growth rate of sales over this seven-year period?

Finding a compound growth rate is analogous to finding a compound interest rate.

Scientific Calculator Approach:

	

Financial Calculator Approach:

(1) Set P/Y = C/Y = 1 and set calculator to END mode.
(2) Set N = 7, FV = $150,363,026, PV = - $100,000,000, and PMT = 0
(3) CPT I/Y = 6.00

Scientific Calculator and Financial Calculator Marking Scheme:

1 mark for recognizing the analogy between compound growth and compound interest
1 mark for correct value of n
1 mark for correct value of FVn
1 mark for correct value of PV0
1 mark for correctly calculating g = 6.00%
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NPV = −$20,000 + $0 + $5,144.03+ $5,556.83+ $5,880.24 + $6,125.25 = $2,706.35
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PMT = FVn × k
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