Moody's Mega Math Challenge 2007

A contest for high school students in the NYC metropolitan area

SIAM

Society for Industrial and Applied Mathematics
3600 University City Science Center
Philadelphia, PA 19104 USA
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Beat the Street!

Your team has been appointed portfolio manager with $30,000 to invest. Assume that the market will be
generally rising. You have been directed to purchase any combination of up to six stocks from among the 18
listed on the following page, and sell them after one year. Your goal is to maximize the net profit from these
sales. Develop a method to select your choice of stocks, and justify this selection.

Investors have sometimes used the four indicators of stock quality and one indicator of risk or volatility
(Beta) given below to influence their choice of investments.

a) List your stock picks and amounts invested. Justify your stock portfolio.

b) Recent results suggest that a relatively high ROIC and relatively low (but not too low) P/E are strong
indicators of the value of a stock. If this information leads to changes in your picks or the amounts
invested, list your new portfolio; if your portfolio did not change, explain why.

c) If you are convinced there is a better measure of performance, use it to replace one of the five
indicators, justify your decision, and list your new portfolio.

d) Suggest a way to test or validate your model(s).

Free Cash Flow — (Cash Flow) / (Number of shares of stock). This is the cash per share not needed for operations or
re-investment, and is a measure of a company’s financial strength. A company will not stay in business for long if it has a small
or negative cash flow.

ROIC, Return on Invested Capital — (Net income) / (Invested capital). A high ROIC indicates a quality or strong company.

P/E ratio, Price to Earnings ratio — (Price per share of stock) / (Earnings per share of stock).This old stand-by is used as a
measure of how expensive a stock is. For example, if a corporation stock is currently selling for $36 a share and over the
last year the corporation earned $1.50 per share, the P/E = 36/1.50 = 24. A high P/E is a sign that the stock might be too
expensive.

P/S ratio, Price to Sales ratio — (Price per share of stock) / (Revenue per share of stock)
Useful for tech companies since it reflects the contribution of an important intangible, intellectual property. Generally, the
lower this ratio, the more attractive the investment.

Beta, B — This indicator is a measure of the risk or volatility of a stock. B =I indicates that the price of the stock moved
with the overall market. § > indicates that the stock price moved more then the overall market; and B <I indicates that the
stock price moved less then the overall market.

The five indicators are defined and discussed on several sites. For example, http://www.investopedia.com/ and
http://en.wikipedia.org/wiki/lnvesting.

You may use only public (free) Web sites to search for information on stocks.
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Eighteen Computer Software/Services Corporation Stocks

Stock Price Cash ROIC P/E P/S Beta
symbol Flow Forward
($/share) | ($/share) (%) ($/%) (/%)
ADBE 38.66 1.38 10.16 29.74 9.33 1.69
ADVS 34.88 0.87 5.00 74.35 5.88 2.38
BMC 29.96 1.58 19.23 22.59 4.08 1.61
CAl 46.41 3.92 07.48 18.58 0.79 0.70
CDNS 19.65 [.10 05.98 19.06 421 2.25
CTXS 31.26 1.37 14.16 24.00 5.49 249
COGN 39.78 2.03 13.37 21.46 3.72 1.59
INFY 53.10 0.78 384l 37.48 10.92 1.30
MSCS 12.54 0.10 02.53 25.98 2.17 1.05
MFE 29.98 2.02 10.56 24.24 4.94 2.30
MSFT 27.76 1.20 30.76 19.11 6.06 1.04
NUAN 13.97 0.40 -02.07 37.08 5.35 3.03
ORCL 16.71 0.83 17.75 18.03 5.52 .27
QADI 8.07 0.47 16.88 19.55 .18 2.11
RHT 22.01 0.85 05.58 61.38 13.54 1.80
SPSS 33.50 1.24 10.04 26.80 2.80 .39
SRX 23.69 1.50 11.76 22.37 .14 0.23
SYMC 16.90 1.20 3.15 20.43 3.22 0.56

For your convenience, a page has been prepared where you may download the data portion of
the 2007 Moody's Mega Math Challenge problem in two different formats (MS Word and MS
Excel): http://m3challenge.siam.org/m3challenge-problem-data07.php

This is the same data that is provided above, however it is being offered as a separate download
if you choose to work with it in either MS Word or MS Excel.

The data are from the site http://www.smartmoney.com . These are the closing figures for Friday,
March 2, 2007. You can find this information by choosing "Key Statistics" from the pull-down
menu under "Search" and entering the stock symbol on the next line.
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