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THM 415: Finance

Midterm Exam Answer Sheet
1. What is the “Agency Problem”? Could you devise any 3 concrete tools to minimize this problem? (4 Points)
Agency problem is a problem that happens when there is conflict of interest between the stockholders and company managers. Such problems are likely to arise more when the managers have little or no ownership in the firm. In order to minimize / reduce agency problem, companies might opt for any of the following tools:
a) Monitoring:
· Reports
· Meetings
· Auditors (board of directors, financial markets, bankers, credit agencies…)
b) Compensation plans:
· Performance based bonus
· High salary
· Stock options
· Benefits
c) Others:                                                     

· Threat of being fired
· Threat of takeovers

· Stock market

· Government regulations
2. BJK Inc. had recorded the following scrambled Income Statement Accounts for the year ended December 31st, 2010:
Interest Expense
$ 500,000
Revenues (Sales)

$ 25,624,775
Cost of Goods Sold
$ 14,310,250
Common Stock dividends
$ 1,500,000
Operating Expenses
$ 1,896,000
Shares Outstanding

750,000
Moreover, the following table reveals Income Tax Rates for Corporate Income for 2010 fiscal year:

	Taxable Income
	Marginal Tax Rate

	$ 0 – $ 50,000
	15 %

	$ 50,001 - $ 75,000
	25 %

	$ 75,001 - $ 100,000
	34 %

	$ 100,001 - $ 335,000
	39 %

	$ 335,001 - $ 10,000,000
	34 %

	$ 10,000,001 - $ 15,000,000
	35 %

	$ 15,000,001 - $ 18,333,333
	38 %

	Over $ 18,333,333
	35 %


a) Fill the underneath table: (3 Points)
	Taxable Income
	Marginal Tax Rate
	Tax Liability
	Cumulative Tax Liability
	Average Tax Rate

	$50,000
	15.00%
	$7,500.00
	$7,500.00
	15.00%

	$75,000
	25.00%
	$6,250.00
	$13,750.00
	18.33%

	$100,000
	34.00%
	$8,500.00
	$22,250.00
	22.25%

	$335,000
	39.00%
	$91,650.00
	$113,900.00
	34.00%

	$8,918,525
	34.00%
	$2,918,398.50
	$3,032,298.50
	34.00%


b) Suppose BJK Inc. is thinking about a future project that is assumed to bring to company a taxable income of $ 250,000 on an annual basis. If such a project has been adopted on 2010 fiscal year, what is the marginal tax rate applicable to this very project? Why? (2 Points)
Since 8,918,525 + 250,000 = $ 9,168,525 is still located fully within 335,001 – 10,000,000 taxable income bracket, the marginal tax rate on this very project is 34 %.

c) Construct BJK Inc. Income Statement for the year ended December 31st, 2010. (Ignore project planned in part b). (3 Points)
	BJK Inc.

	Income Statement

	For the Year Ended December 31st, 2010

	
	
	

	Sales
	 
	$25,624,775

	   Cost of Goods Sold
	
	$14,310,250 

	Gross Profits
	
	$11,314,525

	   Operating Expenses
	
	$1,896,000 

	Net Operating Income (EBIT)
	
	$9,418,525

	   Interest Expense
	
	$500,000 

	Earning Before Taxes (EBT)
	
	$8,918,525

	   Income Taxes
	
	$3,032,299

	Net Income
	
	$5,886,227


d) Calculate the Gross Profit Margin. (1 Point)
· Gross Profit Margin = (11,314,525 / 25,624,775) * 100 = 44.15 %.

e) Calculate the Operating Profit Margin. (1 Point)
· Operating Profit Margin = (9,418,525 / 25,624,775) * 100 = 36.76 %.
f) Calculate the Net Profit Margin. (1 Point)
· Net Profit Margin = (5,886,227 / 25,624,775) * 100 = 22.97 %.
g) Calculate Earnings per share (EPS). (1 Point)
· Earnings per share = 5,886,227 / 750,000 = $ 7.85.
h) Calculate Dividends per share. (1 Point)
· Dividends per share = 1,500,000 / 750,000 = $ 2.00.
i) Analyze BJK Inc. situation as far as profitability, EPS, Dividends per share, and retained earnings are concerned. (2 Points)
· BJK Inc. is a profitable company in 2010 since revenues generated exceeded expenses incurred in the same period of time.

· BJK Inc. managed to have 44.15 cents of gross profit for each $ 1 of sales.

· BJK Inc. managed to have 36.76 cents of operating profit for each $ 1 of sales.

· BJK Inc. managed to have 22.97 cents of net profit for each $ 1 of sales.

· In 2010, each BJK Inc. share outstanding earned $ 7.85 of the profits. Yet, each shareholder has only been paid $ 2.00 per share as dividend. This means that $ 5.85 / share was retained in the company. Therefore, for 2010 fiscal year, the retention ratio (from the profits) is 74.52 %.
3. Quaresma is in charge of managing Karakartal Company’s working capital. He discovered that the company had $ 250,000 in extra cash on hand and decided to put it in savings account paying 9 % interest compounded semi-annually. How much will Karakartal Company have after 15 years? (2 Points)
Interest Rate = 9 % / 2 = 4.5 %; Period = 15 * 2 = 30; Payment = $ 0; Present value = - $ 250,000.

Answer: FV(4.5%,30,0,-250000) = $ 936,329.53.

karakartal Company would have $ 936,329.53 after 15 years if it invests $ 250,000 in a saving account paying 9 % interest compounded semi-annually.
4. How many years for an investment of $ 17,500 to grow to $ 175,000 if it is invested at 10 % annually? (2 Points)
Interest Rate = 10 %; Payment = $ 0; Present Value = - $ 17,500; Future Value = $ 175,000.

 Answer: NPER(10%, 0, -17,500,175,000) = 24.16 Years.
It would take 24.16 Years for an investment of $ 17,500 to grow to $ 175,000 at an annual compound rate of 10 %.

5. Suppose you wanted to apply for a loan. Bank A and bank B offer you the following conditions:
Bank A: Annual Percentage Rate of 10 % compounded quarterly.

Bank B: Annual Percentage Rate of 9.85 % compounded daily.

If all the other conditions are the same, which bank offers the best deal? Why? (3 Points)
Since bank A and Bank B offer 2 Annual Percentage Rates (APR) compounded differently in one year, simply comparing the nominal rates would be a misleading way to decide on the best rate. Rather, we shall turn those two rates into Effective Annual Rates (EAR) as follows:

· Bank A: Effective Annual Rate = EFFECT(10%,4) = 10.38 %.
· Bank B: Effective Annual Rate = EFFECT(9.85,365) = 10.35 %.
Therefore, bearing in mind that all other conditions offered by bank A & B are the same, bank B offers the best deal since the cost of raising funds from this very bank is relatively lower than bank A.
6. Ersan wanted to buy a house that costs $ 210,000. He took a 25-year mortgage loan with yearly payments at an annual rate of 8 %.
a) How much will Ersan pay each year? (2 Points)
Interest = 8%; Period = 25; Present Value = $ 210,000; Future Value = $ 0.

Answer: PMT(8%,25,210,000,0) = - $ 19,672.54.
Therefore, Ersan has to annually pay for the next 25 years, $ 19,672.54 as to offset the loan taken from the bank ($ 210,000) bearing an annual interest rate of 8 %.

b) Fill in the amortization schedule for the first 10 years? (5 Points)
	Year
	Amount Owed on the Principal at the Beginning of the Year
	Annuity Payment
	Interest Portion of the Annuity
	Repayment of the Principal Portion of the Annuity
	Outstanding Loan Balance

	1
	$210,000.00
	$19,672.54
	$16,800.00
	$2,872.54
	$207,127.46

	2
	$207,127.46
	$19,672.54
	$16,570.20
	$3,102.35
	$204,025.11

	3
	$204,025.11
	$19,672.54
	$16,322.01
	$3,350.53
	$200,674.57

	4
	$200,674.57
	$19,672.54
	$16,053.97
	$3,618.58
	$197,056.00

	5
	$197,056.00
	$19,672.54
	$15,764.48
	$3,908.06
	$193,147.93

	6
	$193,147.93
	$19,672.54
	$15,451.83
	$4,220.71
	$188,927.22

	7
	$188,927.22
	$19,672.54
	$15,114.18
	$4,558.37
	$184,368.86

	8
	$184,368.86
	$19,672.54
	$14,749.51
	$4,923.03
	$179,445.82

	9
	$179,445.82
	$19,672.54
	$14,355.67
	$5,316.88
	$174,128.95

	10
	$174,128.95
	$19,672.54
	$13,930.32
	$5,742.23
	$168,386.72


c) Suppose that exactly after 10 years, mortgage interest rates fell to 5 %. If Ersan has the chance to refinance his loan at that very interest, how much would Ersan pay (on a yearly basis) for the remaining 15 years of the loan? (2 Points)
Interest = 5 %; Period = 15; Present Value = $ 168,386.72; Future Value = $ 0.

Answer: PMT(5%,15,168,386.72,0) = - $ 16,222.76.
Therefore, Ersan has to annually pay for the remaining 15 years, $ 16,222.76 as to offset the outstanding loan balance of $ 168,386.72 bearing an annual interest rate of 5 %.

d) If such a refinance opportunity is associated with paying a prepayment penalty fee to the bank of $ 20,000. Would you still refinance your loan? Why? Why not? (3 Points)
The answer to this question lies in coming up with cash flow increments by taking the difference of cash flows (for each of the following remaining 15 years) between the first scenario (i.e. continuing paying $ 19,672.54) and second scenario (i.e. paying $ 20,000 as a penalty in year 0, and saving $3,449.78 for the remaining 15 years). To sum up, the following table reveals the cash flow increments from opting for the second scenario:
	Year
	Cash Flow
	Present Value

	
	
	

	0
	-$20,000.00
	-$20,000.00

	1
	$3,449.78
	$3,285.51

	2
	$3,449.78
	$3,129.05

	3
	$3,449.78
	$2,980.05

	4
	$3,449.78
	$2,838.14

	5
	$3,449.78
	$2,702.99

	6
	$3,449.78
	$2,574.28

	7
	$3,449.78
	$2,451.70

	8
	$3,449.78
	$2,334.95

	9
	$3,449.78
	$2,223.76

	10
	$3,449.78
	$2,117.87

	11
	$3,449.78
	$2,017.02

	12
	$3,449.78
	$1,920.97

	13
	$3,449.78
	$1,829.49

	14
	$3,449.78
	$1,742.37

	15
	$3,449.78
	$1,659.40

	
	
	

	
	Total
	$15,807.56


As can be seen from the above table, paying $ 20,000 as a pre-payment penalty but start saving $ 3,449.78 for the remaining 15 years (i.e. $ 19,672.54 - $ 16,222.76) would yield a positive return. Hence, Ersan should still re-finance the mortgage loan even if he will be paying $ 20,000 as a pre-payment penalty.

7. How much would you pay today to receive a stream of cash flows that pays $ 1,000 at the end of year 1 but grows at a rate of 5 % indefinitely assuming a discounting interest rate of 9 %? (2 Points)
This example deals with the present value of a growing perpetuity.

Answer: The amount that shall be paid today to receive a stream of cash flows that pays $ 1,000 at the end of year 1 but grows at a rate of 5 % indefinitely assuming a discounting interest rate of 9 % is 1,000 / ( 9 % - 5 %) = $ 25,000.

8. Upon evaluation of the distribution of returns of ABC stock, the following possible rate of returns for the upcoming period as long as their probability of occurrence are estimated:
	Probability of Occurrence
	Rate of Return on Investment

	5 %
	- 10 %

	25 %
	0 %

	40 %
	15 %

	20 %
	20 %

	10 %
	45 %


a) Calculate the Expected Rate of Return of ABC stock. (1 Point)
· Expected Rate of Return for ABC stock = (5% * - 10%) + (25% * 0%) + (40% * 15%) + (20% * 20%) + (10% * 45%) = 14 %.
b) What is the risk of the investment in ABC stock as measured using the standard deviation of possible future rates of return? (2 Points)
	Probability of Occurrence
	Rate of Return on Investment
	Product
	Step 2
	Step 3

	
	
	
	
	

	5%
	-10%
	-0.50%
	0.0576
	0.00288

	25%
	0%
	0.00%
	0.0196
	0.0049

	40%
	15%
	6.00%
	1E-04
	4E-05

	20%
	20%
	4.00%
	0.0036
	0.00072

	10%
	45%
	4.50%
	0.0961
	0.00961

	
	
	
	
	

	
	Expected Rate of Return
	14.00%
	Step 1
	

	
	Vriance
	1.82%
	
	

	
	Standard Deviation
	13.47%
	
	


According to the above table, the risk of investment in ABC stock as measured using the standard deviation of possible future rates of return is 13.47 %.

9. Egemen bought some stocks of BJK company worth of 100,000 TL 7 years ago. Following is the beginning value of Egemen’s bought stocks 7 years ago as well as the values at the end of each year up until today (the end of year 7):
	Year
	Annual Rate of Return
	Stock Value

	0
	
	100,000 TL

	1
	23 %
	123,000 TL

	2
	10 %
	135,300 TL

	3
	- 25 %
	101,475 TL

	4
	5 %
	106,548.75 TL

	5
	20 %
	127,858.50 TL

	6
	10 %
	140,644.35 TL

	7
	6 %
	132,205.69 TL


a) What will be the annual rate of return that Egemen expects to earn next year, if he plans to continue holding BJK stocks? (2 Points)
The question asks about the arithmetic average rate of return. 

Answer: Arithmetic Average Rate of Return = (23% + 10% - 25% + 5% + 20% + 10% + 6%) / 7 = 7 %.

Therefore, Egemen expects to earn 7.00 % next year.

b) What annual rate of return that Egemen expects over a multi-year horizon from holding BJK stocks? (2 Points)
The question asks about the geometric average rate of return.

Answer: [(1 + 23%) * (1 + 10%) * (1 – 25%) * (1 + 5%) * (1 + 20%) * (1 + 10%) * (1 + 6%)] (1/7) – 1 = 5.87 %.
Therefore, Egemen expects to earn 5.87 % over a multi-year horizon from holding BJK stocks.

10. İsmail is 60 years of age and considering retirement. Currently, İsmail’s retirement portfolio is valued at 850,000 TL and is allocated in Treasury bills, İMKB 100 Index Fund and Gold as follows:
	Investment Tool
	Expected Return
	Value (TL)

	Treasury Bills
	4 %
	250,000

	İMKB 100 Index
	15 %
	475,000

	Gold
	6 %
	125,000


a) Based on the current portfolio composition and the expected rates of return given above, what is the expected rate of return for İsmail’s portfolio? (1 Point)
Answer: First of all, we shall calculate the contribution of each of the investment tools to the total investment. Doing so, we will find that Treasury Bills, İMKB 100 Index and Gold contribute respectively by 29.41 %, 55.88 % and 14.71 % towards the total investment (i.e. 850,000 TL). Therefore, the expected rate of return = (4% * 29.41 %) + (15% * 55.88 %) + (6% * 14.71 %) = 10.44 %. 
b) Suppose İsmail is considering reallocation of his investments to include more gold and less exposure to İMKB 100 Index (i.e. nothing to be allocated in İMKB 100 Index), what will be the expected rate of return on the resulting portfolio? (1 Point)
Answer: First of all, we shall calculate the contribution of each of the investment tools to the total investment. Doing so, we will find that Treasury Bills and Gold contribute respectively by 29.41 % and 70.59 % towards the total investment (i.e. 850,000 TL). Therefore, the expected rate of return = (4% * 29.41 %) + (6% * 70.59 %) = 5.41%. 

11. İlkoş Manufacturing Inc. is considering several investments. The rate of treasury bills is currently 4 %, and the expected return for the market is 9 %. What should be the expected rates of return for each of the following investments (using the CAPM)? (5 Points)
	Security
	Beta

	A
	1.40

	B
	0.75

	C
	0.80

	D
	1.20

	E
	1.60


Security A:

· Expected Rate of Return = 4 % + 1.40 * (9% - 4 %) = 11.00 %.

Security B:

· Expected Rate of Return = 4 % + 0.75 * (9% - 4 %) = 7.75 %.

Security C:

· Expected Rate of Return = 4 % + 0.80 * (9% - 4 %) = 8.00 %.

Security D:

· Expected Rate of Return = 4 % + 1.20 * (9% - 4 %) = 10.00 %.

Security E:

· Expected Rate of Return = 4 % + 1.60 * (9% - 4 %) = 12.00 %.
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