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First Midterm Exam

MBAC 6060

Fall 2003
This exam will serve as the answer sheet.  You should have enough room, however if you require more space in which to write your answers I have additional paper at the front.  There are 4 full problems (some with multiple parts) on this exam, be sure you are aware of them all.  If you would like to have the possibility of partial credit for any of the questions, be sure to show how you developed the answers rather than simply reporting a numerical answer.  You have an hour which suggests you should budget about 15 minutes per question.
(1)  (35 points)  You have found a deal in which you are able to finance the purchase of a $55,995.00 Mercedes with no money down.  The loan is a standard three year loan with equal monthly payments and it charges a stated annual interest rate of 6%.

(a)  If you sign the papers today and your first payment is due in one month, how large will your monthly payments be?

This is just a standard annuity problem.  You know the stated rate is 6% so the monthly rate is 0.5% there are 36 months of payments, and you know that the present value of all the payments must equal the purchase price of the car ($55,995).  If we divide the price of the car by the annuity factor for this annuity we find the monthly payments are equal to approximately $1,703.48.
(b)  In the first payment you make how much of the total payment is interest payment and how much is principal repayment?  What is the interest rate you effectively pay on each dollar borrowed for a year in this loan?
The first part asks you to simply recognize that for the first month of the loan you are borrowing the entire $55,995 for one month at the monthly rate of 0.5%.  Interest on this amount for one month is $279.975.  This means that the rest of the payment ($1,703.48 - $279.98 = $1,423.50) is principal repayment.  The second part of the question ask for a monthly compounding loan with a stated annual rate of 6% what is the effective annual rate?  This is just (1.005)12 – 1 = 6.168%.
(c)  Suppose you have found a sympathetic car dealer who recognizes that while your life will have no meaning unless you are driving this car today you are in school and cannot currently make payments on the loan.  The dealer structures the financing so that you won’t make payments till you are employed.  Specifically, in two years and one month from today your first payment will be due and you will then make payments for three years.  What will the monthly payments for this loan be if the rate remains at 6%?

Now we have to think a little (but not much).  We have to find the payments to a delayed annuity where the present value is equal to the purchase price.  If we simply use the annuity formula the answer we would find would be for a value two years from today.  We either have to discount the annuity formula or inflate the purchase price for the two years.  The only trick is to remember that we have a situation of monthly compounding so we have to do the discounting or interest for 24 months or for two years using the effective annual rate.  In 24 months at the 0.5% monthly rate the purchase price has a future value of $55,995(1.005)24 = $63,115.31.  Now we can ask what payments make a 36 month annuity have a value equal to this amount.  We can use the annuity factor from part (a) to see that we now $1,920.091.
(d)  How does the magnitude of the loan payment in (a) differ from that in (c) and why?

The amount is (c) is clearly larger.  This must be true because the payments you make are further away in time yet the total present value must still be equal to the purchase price so that you can buy the car.
(2)  (30 points)   Calculate the value of each of the securities described below:

(a)   Assume the appropriate discount rate (yield) to apply to this problem is 7.95% (stated annual rate).  What would you pay to buy an 8% coupon bond that pays semi-annual coupons, has a face value of $1,000, and matures 7 and one half years from today?
This is again an annuity problem.  I’ll assume that the first coupon you receive if you buy the bond today comes in 6 months.  At the stated discount rate the semi annual rate is 3.975%, there are 15 periods and each coupon is 8%x$1,000/2 = $40.  The current value of the coupons is $445.514.  The present value of the face value is $557.27 which is $1,000 discounted for 15 periods at the 3.975% periodic rate.  The total value of the bond is the sum of these two pieces: $445.514 + $557.27 = $1,002.784.  We knew it had to be selling for a small premium.  How?
(b)   Yesterday Dynamics Inc. paid its annual dividend of $2.25 to each of its 200,000 shareholders for a total payout of $450,000.  Their dividends are expected to grow at 4% per year forever.  If the appropriate discount rate to use in valuing this firm is 13% what is the current value of a share of stock in Dynamics and what is the total market value of its equity.
This is a growing perpetuity problem.  The discount rate is 13% and the first dividend to be received is expected to be $2.25(1.04) = $2.34.  The value of each share is then $2.34/(.13 - .04) = $26.00.  The total equity value is 200,000 * $26 = $5,200,000.00.
(c)   Eagle Co. pays dividends annually and is expected to pay a $2 dividend in one year.  Their dividends are expected to grow 5% per year for the next 9 years afterwards.  In 11 years you have no way to forecast the dividend but you expect to be able to sell your share of stock for $57 at that time.  What is the value of a share of Eagle Co. stock if the appropriate discount rate is 16%?
This is an example of a problem with a terminal value calculation.  The value of the share is the sum of the present values of the proceeds you expect to receive from owning the stock.  This amounts to 10 annual dividend payments and a sale in year 11.  The 10 dividends are a growing annuity and the terminal value is received in 11 years.  The present value of the terminal value is $57/(1.16)11 = $11.14.  The present value of the growing perpetuity with the first payment of $2, a growth rate of 5%, a discount rate of 16%, and 10 annual periods is $11.47.  Total value is $11.14 + $11.47 = $22.61.
(3)  (30 points)  Consider a risk free investment which if undertaken will provide a payment of $1,000 in one year and a payment of $2,000 in two years.  In order to undertake this investment you must surrender an investment you made previously that pays an annual payment of $300 each year forever.  The next such payment will be made tomorrow unless of course you take the new investment.  The risk free rate is currently 15%.
(a)  Is this an investment you will make?

The value of the new investment is $2,381.85 at today’s interest rate of 15%.  The value of the perpetuity is $2,300 (300/.15 + 300 plus 300 because the first payment is not one year from now but is tomorrow).  Since the value of the new investment is larger than the value of what you give up, make the trade.
(b)  You paid $3,000 for the perpetuity last week.  Does that knowledge affect your decision about the new investment?

What you paid last week is irrelevant, it is today’s value of the two investments that affects your current choice.
(4)  (30 points)   You are given the beginning and ending balance sheet for a fictional company for a fictional year (long, long ago in the not too distant future).  Also provided are the income statement and statement of cash flow for the year.  What was the free cash flow generated by this company for this year?
BALANCE SHEETS



Year 1
Year 2

Assets
December 31
December 31
Cash
$    2,400
$  3,300

Accounts Receivable
3,600
3,000

Inventories
6,000
5,400

Fixed Assets
12,000
10,800


Less:  Depreciation
(8,100)
(7,500)


TOTAL ASSETS
$ 15,900
$  15,000


Liabilities and Net Worth
Accounts Payable
$  3,300
$     2,700

Accrued Taxes
1200
900

Bank Loan
1500
900

Long-term Debt (i.e., Bonds)
3,600
3,000

Common Stock at Par (20 shares)
300
450

Capital Surplus
300
450

Retained Earnings
5,700
6,600

TOTAL LIABILITIES


    AND NET WORTH
$  15,900
$  15,000

INCOME STATEMENT

Sales
$  15,000

Expenses including Depreciation
(8,550)
Operating Profit before Taxes
6,450
Other Income
1500

Interest expense
    450
Earnings before Taxes
7,500

Tax Liability
(3,000)
Net Income after Taxes
4,500

Dividends ($60/share)
(3,600)
Change in Retained Earnings
$     900

STATEMENT OF CASH FLOW

Operating Activities:

Net Earnings from Operations (or Operating Income)
3300


Depreciation
600


Deferred Taxes (or Tax Accruals)
(300)


Changes in Working Capital Accounts



Accounts Receivable
600



Inventory
600



Accounts Payable
(600)




______


Total Cash from Operations
4200

Investing Activities:

Acquisition of Fixed Assets
(1200)


Sale of Fixed Assets, Net of Tax
2400



______


Total Cash from Investing Activities
1200

Financing Activities:

Retirement of Long-term Debt
(600)


Retirement of Bank Loan                                                         (600)


Issuance of Long-term Debt
---


Issuance of Short-term Notes (including bank loans)                 ---


Dividends
(3600)


Repurchase of Stock
---


Issuance of Stock
300


Total Cash Flow from Financing Activities
(4500)

Change in Cash
900

Free cash flow for that year was, in this simple case can start with net income from operations of $3300 add back depreciation expense $600 add the change in tax accruals a -300 subtract the change in net working capital remembering to leave out any change in the current portion of long term debt (there is none reflected) so 300. and subtract net capital expenditures where net capital expenditures is just the net investing cash flow (since there are no financial asset acquisitions or sales) so subtract a -1200 a net inflow from investing being reflected in the statement of cash flow.  To this we add the after tax interest of 270.  The total is $4770.






