Solved Key to Midterm; Finance 5360; Summer 2006
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Note:  For all problems requiring calculations, set up but do not solve anything.  “Set up” means write down the appropriate equation and plug in as many numbers as possible.  For multi-step problems, you should refer back to previous steps or variables.
Short answer questions/problems

Notes:  If you write more than a couple of sentences on a short-answer question, you are likely writing too much.

1.  DuPont Analysis breaks a firm’s ROE into several parts.  What aspect of a firm’s performance do each of these parts measure?

Profit margin measures the firm’s how much profit the firm earns per dollar of sales, 

total asset turnover measures how much sales the firm generates per dollar invested in assets, 

and the equity multiplier measures the amount of leverage (assets per dollar of equity investment).

2.  List (name not equations) the two market value ratios and state (name not symbol) the information used to calculate these ratios that is unique to these ratios (meaning this information doesn’t show up in any of the other ratios in the review sheet).
Book to market, price-earnings ratio; stock price.

For short-answer questions 3 through 7, assume you are calculating Texas Instruments’ EVA for 2005 using the Harnishfeger approach.  You will need to use the information on Texas Instruments that follows PE4.
3.  Calculate interest on cash balances.
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Solved:  69.2 or 37.7

4.  List (name) which of Texas Instruments’ current assets we would not include when calculating capital?
Short-term investments, deferred income taxes

5.  Calculate cash taxes.
591

6.  When calculating a cost of capital, we need the after-tax average interest rate on the firm’s debt.  Assume that the interest rate on Texas Instruments’ short-term debt is 4% and that the interest rate on Texas Instruments’ long term debt is 9%.  Assume also that the corporate tax rate is 35%.  Calculate the after-tax average interest rate on Texas Instruments’ debt.  
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Solved:  5.8

7.  Assume that Texas Instruments’ capital for 2004 was 13,000,000,000 and for 2005 was 12,000,000,000.  Calculate Texas Instruments’ market value added at the end of 2004.
(24.5)(1,738,156,615 – 20,047,497) + (11,000,000+368,000,000) – 13,000,000,000

Solved:  29,472,673,390

8.  For your birthday, your aunt gave you a lottery ticket as a gag gift.  To everyone’s amazement, your ticket was a winner!  As a result, you must choose between two payment options:  1)  $250,000 today, or 2) 24 annual payments where the first payment will be $14,500 six months from today and each additional payment would be 1% larger than the previous one.  List (but do not set up) the steps would allow you to decide whether option 2 is better than option 1.
Present value of a growing annuity, future value of a lump sum, compare result to 250,000.

9.  Assume that you have invested $100,000 in T-bills and another $100,000 into an S&P500 index fund.  While talking to your next-door neighbor, you have found that he has built a portfolio containing only risky investments that offers the same expected return as your investment in T-bills and the S&P500.  Sketch a graph that shows the risk you face compared to that of your neighbor.  (Note:  Assume your neighbor has built a portfolio of risky assets that achieves the highest possible expected return given its risk.)
See separate graph.

10.  Assume that the current price of Intel Corporation stock is $17 per share and that you sell 2 puts on Intel with an exercise price of $17.50 per share that expire in October.  The bid price on these options is $1.30 and the ask price is $1.40.  If Intel’s stock has fallen to $16.50 per share by the time the options expire, what will be your total profit or loss from having sold these puts?
+1.30(100)(2) + (16.50 – 17.50)(100)(2)

Solved:  +60

Problems/Essays

1.  Two years ago, you made the first of 6 quarterly deposits of $1000 each into a savings account that pays an interest rate of 6.5% per year compounded quarterly.  A year from today, you plan to make the first of several equal semiannual withdrawals from this account.  Calculate how large you can make your final withdrawal 5 years from today.
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Solved:
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2.  Use the following information to answers parts a and b below.
Return on:

Year
Bestbuy
Citigroup
2006
-4%
-20%

2005
9%
-38%

2004
3%
54%

2003
-2%
-33%

2002
-22%
-44%

a.  Calculate the correlation between Bestbuy and Citigroup over the past 5 years.
b.  Assume you own shares of Bestbuy and that the correlation of returns between Bestbuy and GM was -0.09 over the last 5 years.  How would you know whether you could expect to achieve more diversification from combining Bestbuy with GM or by combining Bestbuy with Citigroup?
a.  
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b.  If B,C < -0.09 then more diversification with Citigroup
Solved: 
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, since B,C > -0.09 then more diversification with GM

3.  The return on US Treasury Strips varies by maturity as follows:  

1-year = 5.09%, 2-year = 5.00%, 3-year = 4.94%, 4-year = 4.93% 5-year = 4.92%

a.  If the expectations hypothesis is correct, calculate the return you can expect to earn if you buy a 1-year Treasury strip a year from today and if you buy the 1-year Treasury strip two years from today.

b.  Again assume that the expectations hypothesis is correct.  Assume also that you plan to invest $1000 for 2 years and are trying to decide if you want to 1) buy a strip that matures in 2 years, 2) buy a strip that matures in one year then reinvest for a year, or 3) buy a strip that matures in 3 years then sell it after two years.  Calculate (as precisely as possible) the amount of money you would expect to have under each of the three options.

c.  If the inflation risk hypothesis is correct, how would the relative payoffs from the three options change?  Explain.

a.  
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b.  
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c.  Payoffs from 1) and 3) will be higher than in part b.
Rationale:  1)  Investors care about real rather than nominal returns
2)  When bonds are issued, the interest rate is set so as to compensate for the inflation that is expected over the life of the bond.
3)  The longer the horizon, the more difficult it is to predict inflation.
=> more likely an inflation shock during the period.

4)  The real return on a series of short-term bonds is less risky than the real return on a long-term bond.
=> predicting inflation over shorter-periods
=> rate adjusts to new information each time new short-term bonds are issued.

Thus:  long-term bonds include a premium

=> return from investing in long-term bonds should exceed the return from investing in a series of short-term bonds.

Solved: 

a.  1r2 = .0491, 1r3 = .0482
b.  1) 1102.50, 2) 1102.50, 3) V3 = 1155.64, V2 = 1102.50
4.  Assume that you plan to buy 5 calls on eBay with an exercise price of $35.  These options will expire on October 20, 2006 (129 days from today) but you plan to close out your position in the calls on August 25, 2006 (73 days from today).  Based on the following information, how much should it cost you today to buy these 5 calls?  (Note:  if you need any additional information to solve the problem, state where you would find that information).
Price of eBay stock today = $31

Expected price of eBay stock on: July 21 = $33, August 25 = $36, October 20 = $38

Variance of returns on eBay stock between now and:  July 21 = 44%, August 25 = 38%, October 20 = 34%

Return on T-bills (all APRs with continuous compounding) that mature on:  July 20 = 4.74%, August 24 = 4.85%, September 21 = 4.92%, October 19 = 4.99%
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Note:  Look up N(d1) and N(d2) on tables.

Price = C0(5)(100)

Solved:  d1 = -0.1259, d2 = -0.4726

Excel:  C0 = 3.00242, Price = 1501.21

Tables:  C0 = 2.92067, Price = 1460.33
Additional Information on Texas Instruments
Market data:  
Stock price for Texas Instruments:  12/31/2005 = 32.01; 12/31/2004 = 24.5

Information from financial statements:

5. Equity and Debt Investments

Dr. Rich’s summary:  Equity and Debt Investments included only equity investments during 2005.
12. Other Income (Expense) Net

 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	  
	  2005  
	  
	  2004  
	 
	 
	  2003  

	Interest income
	  
	$
	165
	  
	$
	136
	 
	 
	$
	109

	Equity investment gains (losses), net
	  
	 
	2
	  
	 
	(1
	)
	 
	 
	171

	Other
	  
	 
	39
	  
	 
	100
	 
	 
	 
	44

	 
	  
	 
	 
	  
	 
	 
	 
	 
	 
	 

	Total
	  
	$
	206
	  
	$
	235
	 
	 
	$
	324

	 
	  
	 
	 
	  
	 
	 
	 
	 
	 
	 


20. Supplemental Cash Flow Information

 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	  
	2005
	  
	2004
	  
	2003

	Cash Payments:
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Interest (net of amounts capitalized)
	  
	$
	9
	  
	$
	21
	  
	$
	39

	Income taxes (net of refunds)
	  
	 
	591
	  
	 
	261
	  
	 
	243

	Non-cash investing and financing activities:
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Capital lease (asset and obligation)
	  
	 
	31
	  
	 
	—  
	  
	 
	—  
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Consolidated Statements of Income

(Millions of dollars, except share and per-share amounts)

 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	  
	For the years ended

December 31,

	 
	  
	2005
	  
	2004
	  
	2003

	Net revenue
	  
	$
	13,392
	  
	$
	12,580
	  
	$
	9,834

	Operating costs and expenses:
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Cost of revenue
	  
	 
	7,029
	  
	 
	6,954
	  
	 
	5,872

	Research and development (R&D)
	  
	 
	2,015
	  
	 
	1,978
	  
	 
	1,748

	Selling, general and administrative (SG&A)
	  
	 
	1,557
	  
	 
	1,441
	  
	 
	1,249

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Total
	  
	 
	10,601
	  
	 
	10,373
	  
	 
	8,869

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Profit from operations
	  
	 
	2,791
	  
	 
	2,207
	  
	 
	965

	Other income (expense) net
	  
	 
	206
	  
	 
	235
	  
	 
	324

	Interest expense on loans
	  
	 
	9
	  
	 
	21
	  
	 
	39

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Income before income taxes
	  
	 
	2,988
	  
	 
	2,421
	  
	 
	1,250

	Provision for income taxes
	  
	 
	664
	  
	 
	560
	  
	 
	52

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Net income
	  
	$
	2,324
	  
	$
	1,861
	  
	$
	1,198

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Earnings per common share:
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Basic
	  
	$
	1.42
	  
	$
	1.08
	  
	$
	.69

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Diluted
	  
	$
	1.39
	  
	$
	1.05
	  
	$
	.68

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Average shares outstanding (millions):
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Basic
	  
	 
	1,640
	  
	 
	1,730
	  
	 
	1,731

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Diluted
	  
	 
	1,671
	  
	 
	1,768
	  
	 
	1,766

	 
	  
	 
	 
	  
	 
	 
	  
	 
	 

	Cash dividends declared per share of common stock
	  
	$
	.105
	  
	$
	.089
	  
	$
	.085
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Consolidated Balance Sheets

(Millions of dollars, except share amounts)

 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	  
	December 31,
	 

	 
	  
	2005
	 
	 
	2004
	 

	Assets
	  
	 
	 
	 
	 
	 
	 
	 

	Current assets:
	  
	 
	 
	 
	 
	 
	 
	 

	Cash and cash equivalents
	  
	$
	1,219
	 
	 
	$
	2,668
	 

	Short-term investments
	  
	 
	4,116
	 
	 
	 
	3,690
	 

	Accounts receivable, net of allowances
	  
	 
	1,812
	 
	 
	 
	1,696
	 

	Inventories
	  
	 
	1,273
	 
	 
	 
	1,256
	 

	Deferred income taxes
	  
	 
	619
	 
	 
	 
	554
	 

	Prepaid expenses and other current assets
	  
	 
	146
	 
	 
	 
	272
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total current assets
	  
	 
	9,185
	 
	 
	 
	10,136
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Property, plant and equipment at cost
	  
	 
	8,921
	 
	 
	 
	9,573
	 

	Less accumulated depreciation
	  
	 
	(5,022
	)
	 
	 
	(5,655
	)

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Property, plant and equipment, net
	  
	 
	3,899
	 
	 
	 
	3,918
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Equity and debt investments
	  
	 
	236
	 
	 
	 
	264
	 

	Goodwill
	  
	 
	713
	 
	 
	 
	701
	 

	Acquisition-related intangibles
	  
	 
	64
	 
	 
	 
	111
	 

	Deferred income taxes
	  
	 
	393
	 
	 
	 
	449
	 

	Capitalized software licenses, net
	  
	 
	245
	 
	 
	 
	307
	 

	Prepaid retirement costs
	  
	 
	210
	 
	 
	 
	277
	 

	Other assets
	  
	 
	118
	 
	 
	 
	136
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total assets
	  
	$
	15,063
	 
	 
	$
	16,299
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Liabilities and Stockholders’ Equity
	  
	 
	 
	 
	 
	 
	 
	 

	Current liabilities:
	  
	 
	 
	 
	 
	 
	 
	 

	Loans payable and current portion of long-term debt
	  
	$
	301
	 
	 
	$
	11
	 

	Accounts payable
	  
	 
	750
	 
	 
	 
	552
	 

	Accrued expenses and other liabilities
	  
	 
	998
	 
	 
	 
	892
	 

	Income taxes payable
	  
	 
	163
	 
	 
	 
	203
	 

	Accrued profit sharing and retirement
	  
	 
	134
	 
	 
	 
	267
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total current liabilities
	  
	 
	2,346
	 
	 
	 
	1,925
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Long-term debt
	  
	 
	360
	 
	 
	 
	368
	 

	Accrued retirement costs
	  
	 
	136
	 
	 
	 
	589
	 

	Deferred income taxes
	  
	 
	23
	 
	 
	 
	40
	 

	Deferred credits and other liabilities
	  
	 
	261
	 
	 
	 
	314
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total liabilities
	  
	 
	3,126
	 
	 
	 
	3,236
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Stockholders’ equity:
	  
	 
	 
	 
	 
	 
	 
	 

	Preferred stock, $25 par value. Authorized – 10,000,000 shares.
	  
	 
	 
	 
	 
	 
	 
	 

	Participating cumulative preferred. None issued
	  
	 
	—  
	 
	 
	 
	—  
	 

	Common stock, $1 par value. Authorized – 2,400,000,000 shares.
	  
	 
	 
	 
	 
	 
	 
	 

	Shares issued: 2005 – 1,738,780,512; 2004 – 1,738,156,615
	  
	 
	1,739
	 
	 
	 
	1,738
	 

	Paid-in capital
	  
	 
	742
	 
	 
	 
	750
	 

	Retained earnings
	  
	 
	13,394
	 
	 
	 
	11,242
	 

	Less treasury common stock at cost.
	  
	 
	 
	 
	 
	 
	 
	 

	Shares: 2005 – 142,190,707; 2004 – 20,041,497
	  
	 
	(3,856
	)
	 
	 
	(480
	)

	Accumulated other comprehensive income (loss), net of tax:
	  
	 
	 
	 
	 
	 
	 
	 

	Minimum pension liability
	  
	 
	(65
	)
	 
	 
	(168
	)

	Unrealized gains (losses) on available-for-sale investments
	  
	 
	(16
	)
	 
	 
	(15
	)

	Unearned compensation
	  
	 
	(1
	)
	 
	 
	(4
	)

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total stockholders’ equity
	  
	 
	11,937
	 
	 
	 
	13,063
	 

	 
	  
	 
	 
	 
	 
	 
	 
	 

	Total liabilities and stockholders’ equity
	  
	$
	15,063
	 
	 
	$
	16,299
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