ALCOA, INC.

Matt Steen, a financial analyst at Alcoa, Inc., found himself working on a familiar task, but in a very different environment.  After graduating with his MBA, Matt worked in the finance department of Invitrogen, Inc. in Carlsbad, CA.  There he spent much of his time analyzing the net present value of potential projects and valuing acquisition targets.  As a step in that process, he had calculated Invitrogen’s cost of equity (ke). 

In March 2006, Matt left Invitrogen to join Alcoa, where his first assignment was to calculate its cost of equity.  Of course, analysts at Alcoa had done this before, but Matt’s supervisor liked to update that calculation periodically, and this seemed like a good first project for Matt.  Matt wasn’t sure how similar calculating Alcoa’s cost of equity would be to calculating Invitrogen’s.  It seemed like the two companies couldn’t be more different.

Invitrogen

Three biotechnology researchers started Invitrogen in 1987 with the goal of becoming the market leader in biomedical kits used for genetic research.  By 1990, the company had grown to 42 employees, with $7 million in revenue.  University, government, and private sector labs used Invitrogen’s kits, which simplified the process of gene cloning, expression, and analysis.  Invitrogen’s flagship product, TOPO Cloning, shortened one step of the cloning process from 12 hours to five minutes.  Thanks largely to TOPO, annual sales passed $50 million by the company’s tenth anniversary in 1997.

But Invitrogen’s growth was just beginning.  Within one year of its initial public offering (IPO) in 1999, the company acquired three smaller research and development firms, spending over $100 million in the process.   Shortly thereafter, Invitrogen announced a $2 billion merger with Life Technologies.  The combined company had over $500 in sales and $100 in operating income.  Invitrogen continued growing aggressively by acquiring 17 more companies between 2001 and 2005, passing the $1 billion revenue mark in 2004.

By the end of 2005, Matt’s last full year there, Invitrogen had acquired and developed a portfolio of over 15,000 products and services for researchers in the areas of genomics, bioinformatics, drug discovery, disease research, and cell biology.  Invitrogen was one of the most respected suppliers to the research community.

Alcoa

A group of entrepreneurs, led by chemist Martin Hall, founded the Pittsburgh Reduction Company in 1888.  Hall had recently discovered and patented a process of extracting aluminum from bauxite, allowing it to be produced in much larger quantities than ever before. PRC focused on creating new markets for aluminum, and was most successful in the area of cooking utensils.  In 1901, the company formed the Aluminum Cooking Utensil Company, marketing products under the Wear-Ever brand name.

In 1907, PRC changed its name to Aluminum Company of America, or Alcoa for short.  While Alcoa had no domestic competition, and tariffs kept foreign aluminum imports expensive, the cyclical nature of the aluminum business meant profits decreased during lean times.  In the 1920’s, demand for aluminum increased along with general economic expansion.  Then, during the great depression, Alcoa’s sales fell by two-thirds.  In spite of the downturn, however, Alcoa maintained its market share.

During World War II, sales surged once more, due to strong demand from the military.  Following the war, antitrust regulators took action against Alcoa, and in 1950, half of its capacity was divided among two new rivals.

Over the next half century, Alcoa tried to insulate itself from the cyclical nature of the raw aluminum market.  During the 1950’s and 1960’s, Alcoa focused on international expansion, mostly in Japan and Europe.  The company also began manufacturing finished aluminum products such as cable, soft drink cans, and aerospace parts.  After achieving record profits in 1966, Alcoa faced high energy costs, increased competition, and an economic slowdown throughout the 1970’s.  While sales grew from $1.8 billion to $4.8 billion over that period, profits as a percentage of gross income remained low.

Alcoa continued to diversify by emphasizing manufactured products for the aerospace and high-tech industries.  These efforts lacked focus, however, and were mostly unprofitable.  In the late 1980’s and early 1990’s, under the leadership of Paul O’Neill, Alcoa returned to its core raw and sheet aluminum businesses and focused on cost-cutting, plant modernization, and paying down long-term debt.  O’Neill led significant financial, operational, and organizational changes at Alcoa (including giving up his own office for a cubicle) throughout the 1990s.  When he left the company in 2000, sales had grown to $23 billion.  However, the company sill remained fundamentally vulnerable to market aluminum prices.  When Matt came to work for Alcoa, it had just recorded net income of $1.2 billion on sales of $26 billion for 2005 (Exhibit 1 and 2).

Calculating Cost of Equity
Matt had learned several techniques for calculating a company’s cost of equity in his MBA finance classes, including the constant growth model, the historical return model, and the CAPM (Capital Asset Pricing Model).  He had used all three at Invitrogen and decided to try them now at Alcoa.

First, Matt gathered historical data on Alcoa’s sales, earnings per share, dividends per share, and stock price (Exhibit 3) to use in the growth and historical return models.  He was confused, however, by Alcoa’s recent dividend growth.  From 1994-2001 Alcoa paid a variable dividend – that is, any earnings beyond a certain level went to shareholders.  In 2001, the board decided to move to a fixed dividend of $.60 per share, no matter what earnings were.  Alcoa’s dividend had remained at that level since, although many expected the board to raise the dividend to a new fixed level in the near future.  This left Matt wondering what growth rate he should use in his calculation.  He began searching for some idea of investors’ expectations for Alcoa.  A recent Wall Street Journal article gave him a clue:

“Alcoa Inc. said its second quarter profit would rise significantly and predicted strong aluminum demand this year and next, suggesting global economic growth will continue to stoke the world’s appetite for metals… [Alcoa attributed growth to] strength in aluminum prices on the London Metal Exchange, robust demand in the aerospace market as well as construction, commercial-vehicle and canned-sheet markets…Alcoa, which makes the bulk of its profit on its bauxite mining and alumina-refining businesses, has continued cutting costs in other divisions, by closing lagging plants and negotiating better power deals where possible, including a new agreement for its Washington-state smelter.  It [recently] signed a new union master contract with less costly health care and pension provisions for about 9,000 United Steelworkers in the U.S.  To close certain smelting operations, the company bought out its minority partners of the Eastalco smelter in Frederick, Md.”
To use the CAPM, Matt needed to estimate Alcoa’s beta, or how overall stock market price movements affect the price of Alcoa stock.  He remembered that in his finance class he had used Microsoft Excel’s regression tool to calculate beta.  Regression estimates the effect one variable, called the independent or x variable, has on another variable, called the dependent or y variable.  In this case, the y variable would be the return on Alcoa’s stock above the risk-free rate, and the x variable would be the market return above the risk free rate.  Exhibit 4 contains the data Matt needed to calculate Alcoa’s beta – 60 months of Alcoa and market return data.

Matt also needed a risk-free rate of return and a market rate of return to use in the CAPM.  He obtained annual return data for stocks, bonds, T-bills, and inflation like the one found on P. 371 of Fundamentals of Corporate Finance and calculated summary statistics for each category (Exhibit 5).   He also found current data on US treasury fixed-income securities (Exhibit 6).  The unusually flat yield curve in March 2006 meant that using T-bills or T-bonds resulted in approximately the same risk-free rate, but such would not always be the case.  While at Invitrogen, the note rate was used but it appeared that Alcoa used the bond rate.  Complicating matters, Matt remembered that in his text book the T-bill rate is often called the risk-free rate—Matt wondered which proxy for the risk-free rate made the most sense.
Calculating a historical risk premium for the CAPM was simple enough, but what about the future?  After all, the cost of equity would be used as a hurdle rate in the capital budgeting process going forward.  Matt found this quote from a 2001 academic paper in which 500 professors were asked to forecast the equity premium:

“The equity premium consensus forecast of finance and economics professors seems to have dropped during the last 2 to 3 years, a period with low realized equity premia. It now stands at about 3% to 3.5% over a 1-year horizon and at about 5% to 5.5% (arithemetic) over 30 years.”

Performing the actual calculations would be the easy part.  Matt knew he would need to explain all the inputs to his equations to his boss, as well as what the slope of a regression line had to do with Alcoa’s cost of equity.  Matt had also made a bet with a friend from business school who was a financial analyst at another company.  Matt thought his results would show that Invitrogen was the riskier company – his friend disagreed and thought Alcoa was more risky.

	Exhibit 1

	Balance Sheet (Millions of dollars)

	
	
	
	
	

	December 31
	2005
	2004
	2003
	2002

	
	
	
	
	

	ASSETS
	
	
	
	

	Cash & Equivalents
	762
	457
	576
	413

	Receivables - Total (Net)
	3,343
	2,999
	2,871
	2,552

	Inventories - Total
	3,452
	2,968
	2,524
	2,441

	Current Assets - Other
	1,233
	1,069
	769
	907

	Current Assets - Total
	8,790
	7,493
	6,740
	6,313

	
	
	
	
	

	Plant, Property & Equip. (Net)
	13,163
	12,592
	12,557
	12,111

	Intangibles
	6,249
	7,147
	7,361
	7,106

	Assets - Other
	5,494
	5,377
	5,053
	4,280

	TOTAL ASSETS
	33,696
	32,609
	31,711
	29,810

	
	
	
	
	

	LIABILITIES
	
	
	
	

	Accounts Payable
	2,661
	2,226
	1,976
	1,618

	Notes Payable
	1,212
	897
	56
	37

	Accrued Expenses
	1,102
	1,021
	948
	933

	Taxes Payable
	874
	1,019
	703
	818

	Debt (Long-Term) Due In One Year
	58
	57
	523
	85

	Other Current Liabilities
	1,461
	1,078
	878
	970

	Total Current Liabilities
	7,368
	6,298
	5,084
	4,461

	
	
	
	
	

	Long-Term Debt
	5,279
	5,346
	6,692
	8,365

	Deferred Taxes (Balance Sheet)
	875
	790
	804
	502

	Minority Interest
	1,365
	1,416
	1,340
	1,293

	Liabilities - Other
	5,436
	5,459
	5,716
	5,262

	TOTAL LIABILITIES
	20,323
	19,309
	19,636
	19,883

	
	
	
	
	

	SHAREHOLDERS' EQUITY
	
	
	
	

	Preferred Stock
	55
	55
	55
	55

	Common Stock (870,101,000 shares outstanding as of Dec. 2005)
	925
	925
	925
	925

	Capital Surplus
	5,720
	5,775
	5,831
	6,101

	Retained Earnings (Net Other)
	8,572
	8,471
	7,281
	5,674

	Less: Treasury Stock
	1,899
	1,926
	2,017
	2,828

	TOTAL SHAREHOLDERS' EQUITY
	13,373
	13,300
	12,075
	9,927

	
	
	
	
	

	TOTAL LIABILITIES & EQUITY
	33,696
	32,609
	31,711
	29,810


	Exhibit 2

	Income Statement (Millions of dollars, except per share data)

	
	
	
	
	

	For year ending
	2005
	2004
	2003
	2002

	
	
	
	
	

	Sales (Net)
	26,159
	23,478
	21,504
	20,263

	Cost of Goods Sold
	21,217
	18,623
	17,138
	16,247

	Gross Profit
	4,942
	4,855
	4,366
	4,016

	Selling, General, & Admin Expenses
	1,546
	1,466
	1,489
	1,361

	Operating Income Before Depreciation
	3,396
	3,389
	2,877
	2,655

	Depreciation, Depletion, & Amortization
	1,265
	1,204
	1,194
	1,108

	Operating Income After Depreciation
	2,131
	2,185
	1,683
	1,547

	Interest Expense
	339
	297
	335
	350

	Non-Operating (Income)/Expense
	(480)
	257 
	190 
	179 

	Special Items
	339 
	59 
	131 
	(451)

	Pretax Income
	1,933 
	2,204 
	1,669 
	925 

	Income Taxes - Total
	441 
	557 
	404 
	292 

	Minority Interest
	259 
	245 
	231 
	135 

	Income Before Extraordinary Items & Discontinued Operations (EI&DO)
	1,233 
	1,400 
	1,032 
	498 

	Extraordinary Items
	(2)
	0 
	(47)
	34 

	Discontinued Operations
	2 
	(92)
	(49)
	(112)

	Net Income (Loss)
	1,233 
	1,310 
	938 
	420 

	
	
	
	
	

	Net Income Per Share of Common Stock
	1.42 
	1.61 
	1.21 
	0.59 

	Dividends Per Share of Common Stock
	0.60 
	0.60 
	0.60 
	0.60 


	Exhibit 3

	Historical Company Data

	
	
	
	
	
	

	
	Sales (In millions)
	EPS
	DPS
	Share Price

	
	
	
	
	    High
	    Low

	1994
	9,904
	0.62
	0.20
	11.28
	8.03

	1995
	12,500
	1.11
	0.22
	15.06
	9.22

	1996
	13,061
	0.74
	0.33
	16.56
	12.28

	1997
	13,319
	1.16
	0.24
	22.41
	16.06

	1998
	15,340
	1.21
	0.38
	20.31
	14.50

	1999
	16,323
	1.41
	0.40
	41.69
	17.97

	2000
	22,936
	1.8
	0.50
	43.63
	23.13

	2001
	22,859
	1.05
	0.60
	45.71
	27.36

	2002
	20,263
	0.59
	0.60
	39.75
	17.62

	2003
	21,504
	1.21
	0.60
	38.92
	18.45

	2004
	23,478
	1.61
	0.60
	39.44
	28.51

	2005
	26,159
	1.42
	0.60
	32.12
	24.29

	
	
	
	
	
	

	
	
	
	
	
	

	Per share data adjusted for stock splits in 1999 and 2000

Alcoa's stock price closed at 30.56 on March 31, 2006.
	


	Exhibit 4

	Monthly Rates of Return and Inflation

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	     Alcoa
	    Invitrogen
	   S&P 500
	  T-bill
	   Inflation
	
	
	     Alcoa
	    Invitrogen
	   S&P 500
	  T-bill
	Inflation

	Jan-01
	10.12%
	-13.75%
	3.46%
	0.54%
	0.63%
	
	Jul-03
	8.90%
	35.03%
	1.62%
	0.07%
	0.11%

	Feb-01
	-2.67%
	8.05%
	-9.23%
	0.38%
	0.40%
	
	Aug-03
	3.38%
	11.61%
	1.79%
	0.07%
	0.38%

	Mar-01
	0.53%
	-31.86%
	-6.42%
	0.42%
	0.23%
	
	Sep-03
	-8.40%
	0.12%
	-1.19%
	0.08%
	0.33%

	Apr-01
	15.16%
	28.55%
	7.68%
	0.39%
	0.40%
	
	Oct-03
	20.68%
	9.75%
	5.50%
	0.07%
	-0.11%

	May-01
	4.59%
	1.56%
	0.51%
	0.32%
	0.45%
	
	Nov-03
	4.40%
	7.20%
	0.71%
	0.07%
	-0.27%

	Jun-01
	-8.69%
	0.27%
	-2.50%
	0.28%
	0.17%
	
	Dec-03
	15.82%
	2.55%
	5.08%
	0.08%
	-0.11%

	Jul-01
	-0.43%
	-10.82%
	-1.08%
	0.30%
	-0.28%
	
	Jan-04
	-10.05%
	10.13%
	1.73%
	0.07%
	0.49%

	Aug-01
	-2.45%
	6.25%
	-6.41%
	0.31%
	0.00%
	
	Feb-04
	10.06%
	-3.88%
	1.22%
	0.06%
	0.54%

	Sep-01
	-18.65%
	-3.34%
	-8.17%
	0.28%
	0.45%
	
	Mar-04
	-7.42%
	-3.12%
	-1.64%
	0.09%
	0.64%

	Oct-01
	4.55%
	-6.72%
	1.81%
	0.22%
	-0.34%
	
	Apr-04
	-11.36%
	0.93%
	-1.68%
	0.08%
	0.32%

	Nov-01
	19.62%
	11.27%
	7.52%
	0.17%
	-0.17%
	
	May-04
	2.28%
	-4.02%
	1.21%
	0.06%
	0.59%

	Dec-01
	-7.90%
	-9.26%
	0.76%
	0.15%
	-0.39%
	
	Jun-04
	5.53%
	3.66%
	1.80%
	0.08%
	0.32%

	Jan-02
	0.84%
	-13.50%
	-1.56%
	0.14%
	0.23%
	
	Jul-04
	-3.03%
	-27.10%
	-3.43%
	0.10%
	-0.16%

	Feb-02
	5.22%
	-14.80%
	-2.08%
	0.13%
	0.40%
	
	Aug-04
	1.56%
	-5.68%
	0.23%
	0.11%
	0.05%

	Mar-02
	0.45%
	-24.80%
	3.67%
	0.13%
	0.56%
	
	Sep-04
	3.74%
	11.09%
	0.94%
	0.11%
	0.21%

	Apr-02
	-9.83%
	1.05%
	-6.14%
	0.15%
	0.56%
	
	Oct-04
	-3.25%
	5.29%
	1.40%
	0.11%
	0.53%

	May-02
	3.23%
	1.30%
	-0.91%
	0.14%
	0.00%
	
	Nov-04
	5.02%
	4.49%
	3.86%
	0.15%
	0.05%

	Jun-02
	-5.23%
	-8.88%
	-7.25%
	0.13%
	0.06%
	
	Dec-04
	-7.53%
	10.96%
	3.25%
	0.16%
	-0.37%

	Jul-02
	-17.95%
	8.87%
	-7.90%
	0.15%
	0.11%
	
	Jan-05
	-6.08%
	2.35%
	-2.53%
	0.16%
	0.21%

	Aug-02
	-7.25%
	2.15%
	0.49%
	0.14%
	0.33%
	
	Feb-05
	9.35%
	1.82%
	1.89%
	0.16%
	0.58%

	Sep-02
	-23.08%
	-4.30%
	-11.00%
	0.14%
	0.17%
	
	Mar-05
	-5.39%
	-1.09%
	-1.91%
	0.21%
	0.78%

	Oct-02
	14.30%
	-18.17%
	8.64%
	0.14%
	0.17%
	
	Apr-05
	-4.51%
	5.88%
	-2.01%
	0.21%
	0.67%

	Nov-02
	16.50%
	0.29%
	5.71%
	0.12%
	0.00%
	
	May-05
	-6.10%
	8.28%
	3.00%
	0.24%
	-0.10%

	Dec-02
	-10.84%
	11.91%
	-6.03%
	0.11%
	-0.22%
	
	Jun-05
	-3.58%
	4.98%
	-0.01%
	0.23%
	0.05%

	Jan-03
	-13.21%
	-5.85%
	-2.74%
	0.10%
	0.44%
	
	Jul-05
	7.35%
	2.98%
	3.60%
	0.24%
	0.46%

	Feb-03
	4.45%
	5.36%
	-1.70%
	0.09%
	0.77%
	
	Aug-05
	-3.96%
	-1.21%
	-1.12%
	0.30%
	0.51%

	Mar-03
	-5.46%
	-1.32%
	0.84%
	0.10%
	0.60%
	
	Sep-05
	-8.85%
	-11.21%
	0.69%
	0.29%
	1.22%

	Apr-03
	19.09%
	6.73%
	8.10%
	0.10%
	-0.22%
	
	Oct-05
	-0.53%
	-15.47%
	-1.77%
	0.27%
	0.20%

	May-03
	7.33%
	19.33%
	5.09%
	0.09%
	-0.16%
	
	Nov-05
	13.46%
	4.81%
	3.52%
	0.31%
	-0.80%

	Jun-03
	3.62%
	-1.56%
	1.13%
	0.10%
	0.11%
	
	Dec-05
	7.88%
	-0.02%
	-0.10%
	0.32%
	-0.30%

	Sources: CRSP, Ibbotson Associates


	Exhibit 5


	Summary Statistics of Annual Returns


							
		1926-2005

	1948-2005


		Geometric Mean

	Arithmetic Mean

	Standard Deviation

	Geometric Mean

	Arithmetic Mean

	Standard Deviation


	Large Company Stocks

	10.4%

	12.3%

	20.2%

	11.93%

	13.24%

	16.98%


	Small Company Stocks

	12.6%

	17.4%

	32.9%

	14.49%

	17.06%

	24.69%


	Long-Term Government Bonds

	5.5%

	5.8%

	9.2%

	5.97%

	6.44%

	10.39%


	U.S. Treasury Bills

	3.7%

	3.8%

	3.1%

	4.75%

	4.79%

	2.97%


	Inflation

	3.0%

	3.1%

	4.3%

	3.74%

	3.79%

	3.03%


							
	Source: Ibbotson Associates

						

	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Exhibit 6



	Selected Market Data as of March 31, 2006


	Moody's Seasoned

Corporate Bond Yield

	Aaa
	5.68%
	

	Baa
	6.55%
	


Alcoa's bonds carried an A rating at the time of the case.

[image: image1.wmf]US Treasury Yield Curve, March 31, 2006

0

1

2

3

4

5

6

1 mo

3 mo

6 mo

1 yr

2 yr

3 yr

5 yr

7 yr

10 yr

20 yr

30 yr


	US Treasury Yields

	1 mo
	4.65%

	3 mo
	4.63

	6 mo
	4.81

	1 yr
	4.82

	2 yr
	4.82

	3 yr
	4.83

	5 yr
	4.82

	7 yr
	4.83

	10 yr
	4.86

	20 yr
	5.07

	30 yr
	4.90



Note: Yield curve time axis is not to scale – publications such as the Wall Street Journal follow this convention.
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� Source for company histories: "Alcoa Inc.," and “Invitrogen,” International Directory of Company Histories, Vol.56. St. James Press, 2004. Reproduced in Business and Company Resource Center. Farmington Hills, Mich.:  Gale Group. 2006. http://galenet.galegroup.com/servlet/BCRC
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