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BROCK UNIVERSITY, FINANCE 2P91
Winter 2018, Midterm Exam I, February 17, 2018

Name: _______________________________	Student #:__________________
	
Please check the box next to your section:

 1 – O. U. Aktas (T 19:00-22:00)		 3 – O. Ozocak (M 19:00-22:00)

 2 – O. U. Aktas (R 19:00-22:00)		 5 – O. U. Aktas (M/R 14:00-15:30 – 12:30-14:00)


Multiple Choice Section (1 mark each, 10 marks in total): 

1. Which of the following is NOT a right of an owner of a share of common stock? 

		A)	the right to share proportionately in dividends paid
		B) 	the right to share proportionately in assets remaining after liabilities have been paid in a liquidation 
		C)	the right to vote for directors 
		D)	preference over preferred shareholders in the payment of dividends 
		E)	the right to vote on stockholder matters of great importance. 

2. A __________ can lose, at most, what she has already invested in a firm. 

I.	common shareholder
II.	limited partner
III. general partner
IV. sole proprietor

	A)	I only 
	B)	I and II only 
	C)	I, II, and IV only 
	D)	II, III, and IV only 
	E)	II and III only 

3. Which of the following would be classified as a positive protective covenant? 

			A)   	The firm must furnish audited annual financial statements 
			B)	The firm cannot pledge any assets to other lenders 
			C)   	The firm must not issue additional long-term debt 
		D)   	The firm cannot merge with another firm 
E)	The firm must limit the amount of dividends it pays according to some formula

4. Which bond would most likely possess the lowest degree of interest rate risk, all else equal? 
	
		A)	8% coupon rate, 10 years to maturity 
		B)	8% coupon rate, 20 years to maturity 
		C)	10% coupon rate, 10 years to maturity 
		D)	12% coupon rate, 10 years to maturity 
	E)	12% coupon rate, 20 years to maturity 
5. 	In order to compare different investment opportunities (each with the same risk) with interest rates reported in different manners you should: 
A)	Convert each interest rate to an annual nominal rate.
B)	Convert each interest rate to a monthly nominal rate.
C)	Convert each interest rate to an effective annual rate.
D)	Compare them by using the published annual rates.
E)	Convert each interest rate to an APR.
     6.     The market price of a bond is equal to the present value of the: 
A)	Face value minus the present value of the annuity payments.
B)	Annuity payments plus the future value of the face amount.
C)	Face value plus the present value of the annuity payments.
D)	Face value plus the future value of the annuity payments.
E)	Annuity payments minus the face value of the bond.
7.	Conflicts that arise between the interests of managers and stockholders are referred to as: 
A)	Control problems.
B)	Agency problems.
C)	Management conflicts.
D)	Stockholder conflicts.
E)	Proxy fights.
       8.	The process of planning and managing a firm's Long-term investments is called: 
A)	Working capital management.
B)	Financial depreciation.
C)	Agency cost analysis.
D)	Capital budgeting.
E)	Capital structure.
       9.    The process of making regular payments that reduce the principal loan balance is called: 
A)	Annuitizing the loan.
B)	Amortizing the loan.
C)	Depleting the loan.
D)	Discounting the loan.
E)	Compounding the loan.
       10.	All else constant, a bond will sell at _____ when the yield to maturity is _____ the coupon rate. 
A)	a premium; higher than
B)	a premium; equal to
C)	at par; higher than
D)	at par; less than
E)	a discount; higher than


1

Problem Solving Section (95 marks in total): 
1. (25 marks) Time value of money, APR, EAR.
a) (6 marks) Bank A pays 8.25% interest compounded semiannually, Bank B pays 8.2% compounded quarterly and Bank C pays 8.1% compounded monthly. Which bank pays the highest effective annual rate? 

For Bank A, 

For Bank B, 

For Bank C, 
Bank B pays the highest effective annual rate.

b) (4 marks) You are going to withdraw $1,500 at the end of each year for the next seven years from an account that pays interest at a rate of 12% compounded semi-annually. How much must there be in the account today in order for the account to reduce to a balance of zero after the last withdrawal? 
First, we need to find EAR:
EAR = [1 + APR/m]m - 1 = [1 + 0.12/2]2 - 1 = 0.1236 = 12.36%

Then we have to use the annuity present value formula:
PVA= C x [1 - 1/(1 + r)t ]/r
PVA = 1,500 [1 – 1/(1 + 0.12.36)7]/0.1236 = 6,768.19

c) (4 marks) You need to borrow $20,000 to buy a truck. The current loan rate is 9% compounded monthly and you want to pay the loan off in equal monthly payments over seven years. What is the size of your monthly payment?

Because APR of 9% is compounded monthly, the monthly rate is 9%/12 = 0.75%
The number of monthly payments is 7  x 12 = 84

To find the size of monthly payment we have to use the annuity present value formula:
PVA= C x [1 - 1/(1 + r)t ]/r

$20,000 = C [1 – 1/(1 + 0.0075)84]/0.0075

C = $321.78

d) (5 marks) When you were born, your dear old Aunt Minnie promised to deposit $1,000 into a savings account bearing a 5% annually compounded rate on each birthday, beginning with your first. You have just turned 22 and want the dough. However, it turns out that dear old (forgetful) aunt Minnie made no deposit on your fifth birthday. How much is in the account right now?

First, we have to find how much you would have in your account today, if our dear aunt Minnie would miss any deposits. We have to use the annuity future value formula:

FVA = C x [(1 + r)t - 1]/r

FVA = $1,000 x [(1 + 0.05)22 – 1]/0.05

FVA = 38,505.21
Because aunt Minnie missed a deposit on your fifth birthday, this deposit of $1,000 could grow for 22 – 5 = 17 years. We need to use the future value of a lump sum formula to find what the value of this deposit would be today:
FV = $1,000 (1 + 0.05)17
FV = $2,292.02     Finally, the current value of your account is:  38,505.21 - $2,292.02 = $36,213.19

e) (6 marks) Dylan has a credit card debt of $14,000 (APR = 14.4%, compounded monthly).  He can only afford to pay $400 per month. Calculate how long it will take him to pay off his debt? 
Start with the equation and remember your logs.
Monthly rate = 14.4% / 12 = 1.2%
14,000 = 400(1 – 1/1.012t) / .012  0.42 = 1 – 1 / 1.012t 
1 / 1.012t = .58  1 / .58 = 1.012t
t = ln(1/.58) / ln(1.012) = 45.66 months = 3.8 years

2. (16 marks) Mortgages.

a) (8 marks) Samya is considering the purchase of a new house. After carefully calculating her cash flow situation, she has determined that the maximum mortgage payment that she can afford is $1,050 per month. Mortgage rates are currently 11% compounded semi-annually for a 15-year amortization period. What is the maximum price of the house that she can afford to buy?


EAR = [1 + Quoted rate/m]m - 1 = [1 + 0.11/2]2 - 1 = 0.113025 = 11.3025%

Quoted monthly rate = (EAR +1)1/m - 1 = (0.113025 + 1)1/12 - 1 = 0.008963394 = 0.8963394%

Thus, the quoted monthly rate is 0.8963394% and there are 15 x 12 = 180 payments. To find the maximum price of the house that Samya can afford, we use the annuity present value formula:

PVA= C x [1 - 1/(1 + r)t ]/r

PVA  = $1,050 (1 - 1/1.008963394180)/0.008963394

PVA = $93,639.06


b) (8 marks) John wants to buy a new house, and he has found a house for $250,000. He has negotiated a 25-year amortization period and a quoted rate of 9% compounded semi-annually. John is going to make weekly payments (i.e., 52 payments per year). Calculate the size of John’s weekly payments. 


EAR = [1 + Quoted rate/m]m - 1 = [1 + 0.09/2]2 - 1 = 0.092025 = 9.2025%


Because John is going to make weekly payments, we have to calculate weekly rate:
Weekly rate = (EAR +1)1/52 - 1 = (0.092025 + 1)1/52 - 1= 0.001694385 = 0.1694385%	

The quoted weekly rate is 0.1694385% and there are 25 x 52 = 1300 payments. To find the payment, we use the annuity present value formula:

PVA= C x [1 - 1/(1 + r)t ]/r

$250,000 = C (1-1/1.0016943851300)/0.001694385

C = $476.33

3. (12 marks) Bonds.

a) (4 marks) Niagara's bonds have a 10% coupon rate. Coupons are paid semiannually and the bonds have a maturity of 9 years. If the appropriate discount rate is 7% on similar bonds, what is the price of Niagara's bonds?   Assume a $1,000 face value.


P = C [1 - 1/(1 + r)t]/r + $1000/(1 + r)t

P = $50 [1 - 1/(1 + 0.035)18]/0.035 + $1000/(1 + 0.035)18

P = $659.48 + $538.36

P = $1,197.84


b) (4 marks) Suppose you buy a 20 year bond that pays 5% coupon for the first 10 years and 7% coupon for the last 10 years. The YTM of this bond is 6%. The coupons are paid annually and the face value of the bond is $1,000. What is the price of the bond?

The size of the annual coupon for the first ten years C1 = $50;
The size of the annual coupon for the last ten years C2 = $70.  
t1 = 10 years; t2 = 10 years; t = t1 + t2 = 20 years

P = C1 [1 - 1/(1 + r)t1]/r + [C2 [1 - 1/(1 + r)t2]/r]/(1 + r)t1 + $1000/(1 + r)t

P = $50 [1 - 1/(1 + 0.06)10]/0.06 + [$70 [1 - 1/(1 + 0.06)10]/0.06]/(1 + 0.06)10 + $1000/(1 + 0.06)20

P = 368 + 515.21/(1 + 0.06)10 + 311.80

P = 368 + 287.69 + 311.80 = $967.49

c) (4 marks) Brothers Inc. has a bond outstanding that has 8% coupon rate and a market price of $1159.37. The bond has $1,000 face value. If the bond matures in 11 years and coupon is paid semiannually, what is the bond’s yield to maturity (YTM)?
P = C [1 - 1/(1 + r)t]/r + $1000/(1 + r)t
		$1159.37 = $40 [1 - 1/(1 + r)22]/r + $1000/(1 + r)22
	The only way to find the r is trial and error: r = 3%
	
Since the bond makes semiannual payments:   YTM = 2 * r   YTM = 2 (3%) YTM = 6%


4. (14 marks) Stock Pricing 

YOYO Inc. is growing quickly. YOYO just paid $1.50 dividend, and dividends are expected to grow at a 35 percent rate for the next three years. After that the dividend growth rate is expected to fall to a constant rate of 7 percent.

a) (9 marks) If the required return on the stock is 13%, how much would pay for this stock today?


YOYO Inc. is an example of supernormal growth: g1 = 0.35 and g2 = 0.07. To find the stock price of this company, we calculate dividends over the supernormal growth period:

D0 = $1.50
D1 = D0 * (1 + g1) =  $1.50 * (1 + 0.35) = $2.025
D2 = D0 * (1 + g1)2 =  $1.50 * (1 + 0.35)2 = $2.73
D3 = D0 * (1 + g1)3 =  $1.50 * (1 + 0.35)3 = $3.69
	
After 3 years, the growth rate declines to a constant rate of 7 percent indefinitely. The price at that time, P3, is thus:
P3 = D4/(r - g2) = D3* (1 + g2)/(r - g2)
	    		= $3.69*[1 + 0.07]/[0.13 - 0.07)]
	    		= $65.81
To determine the stock price, we have to calculate the present value of the four dividends and the future price:

P0 = D1/(1 + r) + D2/(1 + r)2 + D3/(1 + r)3 + P3/(1 + r)3 

= $2.02/(1 + 0.13) + $2.73/(1 + 0.13)2 + $3.69/(1 + 0.13)3 + $65.81/(1 + 0.13)3

= $1.788 + $2.138 + $2.557 + $45.613 = $52.10

b) (5 marks) YOYO has changed its dividend policy and decided not to pay dividends over the next six years. Beginning seven years from now, the company will pay a $9 annual dividend forever. Given the same required return of 13%, how much would you pay for the stock today?


P6 = $9.00 /.13 = $69.23

P0 =$69.23/(1.13)6 = $33.25

5. (15 marks) Saul wishes to buy a new car that will cost $35,000 from Goodman Sports Car Inc.
a) (4 marks) How much will his monthly payments be if he obtains a loan that is amortized over 48 months, and the nominal interest rate is 9% per year with monthly compounding? 




b) (7 marks) Create an amortization schedule for Saul’s car loan for the first 4 months. 
	Period
	(1) Principal Outs.
	(2) Payment
	(3) Interest=k*(1)
	(4) Principal Repayment = (2)-(3)
	Ending Principal= (1)-(4)

	1
	35,000.00
	870.98
	35000*0.0075=262.50
	608.48
	34,391.52

	2
	34,391.52
	870.98
	34,391.52*0.0075=257.94
	613.04
	33,778.48

	3
	33,778.48
	870.98
	33,778.48*0.0075=253.34
	617.64
	33,160.84

	4
	33,160.84
	870.98
	33,160.84*0.0075=248.71
	622.27
	32,538.57










c) (4 marks) How much will Saul still owe after two years of payments on this four-year loan? How much would the present value of that amount be? 





6. (8 marks) John will start his university education in 3 years. John wants to withdraw $7000 for each of the four years (at the beginning of each year) during his study. How much does his father need to deposit today if he wants to make sure that John will withdraw the four annual payments? The appropriate discount rate is 5%. 















7. Bonus question (5 marks)

If you deposit $2,500 at the end of each six months into an account which earns 5.5% APR compounded quarterly, how much will be in the account in 5 years?

First, we need to find EAR:
EAR = [1 + APR/m]m - 1 = [1 + 0.055/4]4 - 1 = 0.0561 = 5.61%

Quoted semiannual rate = (EAR +1)1/2 - 1 = (0.0561 + 1)1/2 - 1 = 0.02768 = 2.768%

The number of semiannual contributions is 2 x 5 = 10. 

To find the value of the account in 5 years, we use the annuity future value formula:

FVA = C x [(1 + r)t - 1]/r

FVA = 2,500 [(1 + 0.02768)10 – 1]/0.02768

FVA = 28,356.55
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