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Each morning, the business news brings reports of the
prior day’s changes in all the major stock market indexes.
Table 81, reproduced from The Wall Street Journal of
January 15, 2016, is an example of this sort of summary. It
includes a number of indexes besides the DJIA, the S&P
500, and the Nasdag Composite. Some of them cover firms
of a particular size. For example, Standard & Poor’s MidCap
index covers 400 medium-size firms; its SmallCap index cov-

TOOLS OF THE TRADE

Stock Indexes in the Business News

the smallest two-thirds of the 3,000 largest U.S. companies.
Other indexes cover a particular sector or industry. Note that
Dow Jones publishes indexes for transportation and utilities;
others provide special indexes for biotechnology, pharma-
ceuticals, banks, and semiconductors. Many more indexes
are published, all of them designed for specific functions.
When you encounter a new index, make sure you under-
stand both how it is constructed and what it is designed to
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ers 600 small firms. And the Russell 2000 tracks the value of ~ measure.
Major U.S. Stock Market Indexes
January 15, 2016
LATEST 52-WEEK RANGE % CHG

High Low Close Net chg % chg High Low %chg YTD 3-yr
Dow Jones ann.
Industrial Average 16482.05 16075.12 16379.05 227.64 B 1.41 1831239 15666.44 -54 60 6.6
Transportation Avg 684889 6621.38 6799.92 7855 W 117 917848 672137 -21.4 94 67
Utility Average 59055 576.87 587.42 841 145 65211 54197 -74 17 86
Total Stock Market 19839.43 19261.98 19710.40 308.16 M 159 2728778 1940224 -4.9 -66 87
Barron's 400 47526  460.14 47200 659 MM142 575 46542 -89 -86 7.6
Nasdaq Stock Market
Nasdaq Composite 4650.55 447059 4615.00 88.94 M 197 521886 450649 1.0 -7.8 14.0
Nasdag 100 430825 413332 427297 89.85 M 215 471905 401632 45 -70 160
Standard & Poor’s
500 Index 193447 187893 1921.84 3156 W 167 213082 186761 -36 -60 9.3
MidCap 400 1296.71 126394 128898 1461 M 115 154044 127437 -86 -78 68
SmallCap 600 621.19 60321 61634  9.00 M148 ;4543 e0734 -75 -82 7.8
Other Indexes
Russell 2000 103358 99962 102567 15.48 W 153 129580 1010.19 -11.2 -97 5.2
NYSE Composite 9567.82 933226 951655 142.32 JM 152 1123966 937423 -95 -62 3.0
Value Line 409.01 39648 40642 584 JM 146 52242 40058 -156 -88 2.1
NYSE Arca Biotech 3309.18 3079.22 327551 101.94 3.21] 443187 317357 -7.5 -14.1 254
NYSE Arca Pharma 517.25 50142 51543 1247 B 248 60594 50266 -55 -49 100
KBW Bank 66.05  64.22 6552 073 112 80.41 6479 -13 -103 74
PHLX’ Gold/Silver 43.02 40.83 4152 -153 EEG 8207 4152 -462 -83 -36.6
PHLX Oil Service 14078 13345  139.83 452 3.34] 22432 13531 -23.8 -114 -153
PHLX® Semiconductor 604.55 58366 60157 1208 B 205 74608 55959 -84 -93 144
CBOE Volatility 26.28 23.07 2395 -1.27 KM 40.74 1195 7.0 315 210

*Philadelphia Stock Exchange SOURCE: SIX Financial Information; WSJ Market Data Group
-
TN T

SOURCE: The Wall Street Journal, January 15, 2016. Used with permission of Dow Jones & Company, Inc. via Copyright Clearance Center.
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firm—the one whose shares are valued at $50 apiece—has 100 million shares out-
standing, its market capitalization is $5 billion. Together, the two companies are worth
$6 billtion. - >~

Now look at the effect of changes in the two stocks’ prices. If the first firm’s
per-share price rises by 15 percent, its total value goes up to $1.15 billion, and
the value of the two companies together rises to $6.15 billion—an increase of 22
percent. (Remember that in the last example, the price-weighted DJIA rose by
10 percent.) Contrast that with the effect of a 15 percent increase in the price of
the second stock, which raises the total value of that firm to $5.75 billion. In this -
case, the value of the two firms together goes from $6 billion to $6.75 billion—an
increase of 12% percent. (In the last example, the price-weighted DJIA rose only
5 percent.)

Clearly, price-weighted and value-weighted indexes are very different. A price-
weighted index gives more importance to stocks that have high prices, while a value-
weighted index gives more importance to companies with a high market value. Price per
se is irrelevant.

Neither price weighting nor value weighting is necessarily the best approach to con-
structing a stock price index. The S&P 500 is neither better nor worse than the DJIA.
Rather, the two types of index simply answer different questions. Changes in a price-
weighted index like the DJIA tell us the change in the value of a portfolio composed of
a single share of each of the stocks in the index. This tells us the change in the price of
a typical stock. Changes in a value-weighted index tell us the return to holding a port-
folio of stocks weighted in proportion to the size of the firms. Thus, they accurately
mirror changes in the economy’s overall wealth.

Other U.S. Stock Market indexes

Besides the S&P 500 and the DJIA, the most prominent indexes in the United States
are the Nasdaq Composite Index, or Nasdaq for short, and the Wilshire 5000. The
Nasdagq is a value-weighted index of nearly 3,000 securities traded on the over-the-coun-
ter (OTC) market through the National Association of Securities Dealers Automatic
Quotations (Nasdaq) service. The Nasdaq Composite is composed mainly of smaller,
newer firms and in recent years has been dominated by technology and Internet com-
panies. The Wilshire 5000 is the most broadly based index in use. It covers all pub-
licly traded stocks in the United States with readily available prices, including all the
stocks on national stock exchanges, which together total fewer than 4,000 (contrary to
the index’s name) as of June 2016. Like the Nasdaq and the S&P 500, the Wilshire
5000 is value-weighted. Because of its great breadth, this index is a useful measure of
overall market wealth. You can find the history of this index at the Wilshire website:
www.wilshire.com/indexinfo/Wilshire-5000-Total-Market-Index.html. Its latest value
is available at finance.yahoo.com/quote/*W5000.

World Stock Indexes

Roughly one-third of the countries in the world have stock markets, and each of these
markets has an index. Most are value-weighted indexes like the S&P 500. Listings
of other countries’ stock indexes are in publications such as The Wall Street Journal, the
Financial Times or The Economist, as well as online at websites such as www.bloomberg.
com or www.finance.yahoo.com (see Table 8.2).
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Table 8.2 World Stock Markets
. February 10, 2016
R R

Index Level One Week % Change
on Feb 10 % Change from Dec 31, 2014

World MSCI 358.1 -3.1 -14.2
Argentina Merval 11,346.8 2.0 323
Australia All Ordinaries 4,826.5 -2.1 -10.4
Brazil Sao Paul6 Bovespa 40,376.6 20 -19.3
Canada S&P/TSX Comp 12,185.7 -3.2 -16.7
China SSEA 2,891.6 0.9 -14.7
France CAC 40 4,016.2 -3.9 -5.0 !
Germany DAX 9,017.3 4.4 -8.0 ‘
Hong Kong Hang Seng 19,288.2 1.6 -18.3 ’

ltaly FTSE MIB 16,714.1 -4.0° -12.1
Japan Nikkei Stock Avg 15,713.4 -85 -10.0
Mexico IPC All-Shares 42,535.7 =1.7 -1.4
Singapore Straits Times 2,582.1 1.2 -23.3
United Kingdom FTSE 100 5,672.3 -2.8 -13.6
United States S&P 500 1,851.9 -3.2 -10.1

SOURCE: The Economist, February 13, 2016.

Table 8.2 gives some sense of the behavior of stock markets during early 2016.
The index levels (in column three) don’t mean much because the indexes themselves
aren’t comparable. No one would think that the Brazilian stock exchange was big-
ger than the New York Stock Exchange, even though the Bovespa index stood at
40,376.6 when the S&P 500 was just 1,851.9. Instead, we need to focus on the per-
centage changes in these indexes (in columns four and five). A 100-point move in
the Singapore Straits Times index, with a level of 2,582.1, would be much more sig-
nificant than a 100-point move in the Japanese Nikkei, with a level of 15,713.4. But
percentage change isn’t everything (see Your Financial World: Beware Percentage
Changes, on page 201).

Table 8.2 also shows that from the end of 2014 to mid-February 2016, nearly every
stock market in the world fell. The decline in the U.S. S&P 500 Index from December
31, 2014 to February 10, 2016, (—10.1 percent), was similar to that of the Japanese
Nikkei (~10.0 percent) and the Italian FTSE MID (—12.1 percent). The only bright
spot was Argentina’s Merval, which jumped 32.3 percent.

Invéstors view global stock markets as a means to diversify risk away from domes-
tic investments. While that remains correct, the benefits from such diversification
have tended to decline over time. Stock markets have become increasingly linked by
the choices of investors whose changing preferences are rapidly transmitted from one
market to the next. The result has been an increased correlation of global markets,
especially in periods of financial distress.
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Valuing Stocks |

People differ on how stocks should be valued. Some believe they can predict changes
in a stock’s price by looking at patterns in its past price movements. Because these !
| people study charts of stock prices, they are called chartists. Other investors, known ‘
i as behavioralists, estimate the value of stocks based on their perceptions of investor l
i psychology and behavior. Still others estimate stock values based on a detailed study \
|

il

of companies’ financial statements. In their view, the value of a firm’s stock depends
both on its current assets and on estimates of its future profitability—what they call
the fundamentals. Thus, the fundamental value of a stock is based on the timing and
uncertainty of the returns it brings.

‘We can use our toolbox for valuing financial instruments to compute the fundamen- :
tal value of stocks. Based on the size and timing of the promised payments, we can i
use the present-value formula to assess how much a stock is worth in the absence of !

any risk. Then, realizing that the payments are uncertain in both their size and timing,
we can adjust our estimate of the stock’s value to accommodate those risks. Together, :
these two steps give us the fundamental value. i
The chartists and behavioralists question the usefulness of fundamentals in under-
[ standing the level and movement of stock prices. They focus instead on estimates of
N the deviation of stock prices from those fundamental values. These deviations can
] create short-term bubbles and crashes, which we’ll take up later in the chapter. First, :
By though, let’s use some familiar techniques to develop an understanding of basic stock
o valuation.
|

Fundamental Value and the Dividend-Discount Model

Like all financial instruments, a stock represents a promise to make monetary pay-
ments on future dates, under certain circumstances. With stocks, the payments are
usually in the form of dividends, or distributions made to the owners of a company
when the company makes a profit. If the firm is sold, the stockholders receive a final
distribution that represents their share of the purchase price.

Let’s begin with an investor who plans to buy a stock today and sell it in one year.
The principle of present value tells us that the price of the stock today should equal
the present value of the payments the investor will receive from holding the stock.
This is equal to the selling price of the stock in one year’s time plus the dividend pay-
ments received in the interim. Thus, the current price is the present value of next year’s
price plus the dividend. If P, is the purchase price of the stock, P, is the sale
price one year later, and D,,,, ..., is the size of the dividend payment, we can write this
expression as

wy =T +9) A +1)
where i is the interest rate used to compute the present value (measured as a decimal).

What if the investor plans to hold the stock for two years? To figure out the answer,
start by using present value to calculate that the price next year equals the value next

D P
P next year next year %)

®To be precise, not all profits are distributed to sharcholders. Some of these “carnings” are retained by the firm
and used to increase its size. A firm may also use profits to buy back its own stock, thereby increasing the value |
of the remaining shares. We will ignore these complications.
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year of the price in two years plus next year’s dividend payment. Using the logic and
notation from equation (1), this is

i P,
_ intwo years in two years
‘anymr - (1 + i) + (1 + i) (2)

Substituting equation (2) into equation (1), we get that the current price is the present
value of the price in two years plus two dividend payments, one each year, or

P - next year D in two years P in two years (3 )
today a+ i) (l + [)2 (1 + i)z
Extending this formula over an investment horizon of n years, the result is

D D

next year in two years

Powr =0 * 10y

P
n years from now n years from now
MR a+iy “
That is, the price today is the present value of the sum of the dividends plus the pres-
ent value of the price at the time the stock is sold years from now. (Notice that this
equation is the same as the expression for the price of a coupon bond on page 136 of
Chapter 6.)

At this point, you may be asking: What about companies that do not pay divi-
dends? How do we figure out their stock price? The answer is that we estimate
when they will start paying dividends and then use the present-value framework.
From equation (4) you can see that there is no reason all of the dividends need to
be positive. Some of them can be zero, and we can still do the calculation. So if we
figure that the company will start paying dividends in 10 years, we just set the first
9 years’ worth of dividends equal to zero, and compute the present discounted value
of dividend payments starting in year 10.

Returning to our baseline case, looking at the messy equation (4) we can see that
unless we know something more about the annual dividend payments, we are stuck.
To proceed, we will assume that dividends grow at a constant rate of g per year. That
is, the dividend next year will equal the dividend today multiplied by one plus the
growth rate:

Dt year = Dpur(1 + 8) ®

As long as the growth rate remains constant, all we need to do is multiply by (1 + g)
to compute future dividends. Following the procedure for computing present value in
n years, we can see that the dividend n years from now will be

D, years from now — D mday(l +g) 6)
Using equation (6), we can rewrite the price equation (4) as
— D'""ﬂy(l + g) Dw'lay(l + g)z D, mday(l B g)” + Pnycar:fmm now @
e (14 (1 +0? a+ir T+

Even if we know the dividend today, DM”, and the interest rate, i, as well as an
estimate of the dividend growth rate, g, we still can’t compute the current price,
Riay unless we know the future price, P, years from now W€ C2N solve this problem
by assuming the firm pays dividends forever and noting that as n gets big [1/(1
+ i)"] approaches zero until it finally disappears. This assumption turns the stock
into something like a consol—the strange bond that makes fixed coupon payments

199
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forever and never repays the principal.” It allows us to convert equation (6) into the_
following simple formula:®

_ D1+ 8)
iy = i =g

®

This relationship is the dividend-discount model. Using the concept of present
value, together with the simplification that the firm’s dividends will grow at a constant
rate g, we have discovered that the “fundamental” price of a stock is simply the current
dividend divided by the interest rate, minus the dividend growth rate. The model tells
us that stock prices should be high when dividends (D,,,,,) are high, when dividend
growth (g) is rapid (that is, when g is large), or when the interest rate (i) is low. (In
using the dividend-discount model, we will need to remember to write both i and g as
decimals—numbers like 0.03 and 0.05.)

The dividend-discount model is simple and elegant, but we have ignored risk in
deriving it. Stock prices change constantly, making investors’ returns uncertain. Where
does this risk come from, and how does it affect a stock’s valuation? We turn now to
an analysis of risk.

Why Stocks Are Risky

Recall that stockholders are the firm’s owners, so they receive the firm’s profits. But
their profits come only after the firm has paid everyone else, including bondholders.
It is as if the stockholders bought the firm by putting up some of their own wealth and
borrowing the rest. This borrowing creates leverage, and leverage creates risk. (See the
Tools of the Trade box in Chapter 5.)

A simple example will show what happens. Imagine a software business that needs
only one computer. Say the computer costs $1,000 and the purchase can be financed
by any combination of stock (equity) and bonds (debt). If the interest rate on bonds is
10 percent, for each $100 borrowed the firm must pay $10 in interest. Finally, assume
that the company, which produces software, earns $160 in good years and $80 in bad
years, with equal probability.

Table 8.3 shows what happens to the company’s equity returns as its level of debt
changes. The more debt, the more leverage and the greater the owners’ risk (as measured
by the standard deviation of the equity return). As the proportion of the firm financed by
equity falls from 100 percent to 20 percent, the expected return to the equity holders rises
from 12 percent to 20 percent, but the associated risk rises substantially as well.

If the firm were only 10 percent equity financed, the stockholders’ limited liability
could come into play. Issuing $900 worth of bonds would mean incurring an obligation
to make $90 in interest payments. If business turned out to be bad, the firm’s revenue

"Because neither the consol nor the stock has a maturity date, it makes sense that they would be formally the same.

*To compute equation (8), begin by noticing that if we change notation slightly so that P, and D, are the
price and dividend in year j, then the original pricing equation (4) can be rewritten as an mflmte sum, so that

N ;
Py= 2(1—+11)T Substituting in the expression for the dividend growth rate, D, = (1 + g)', this gives us
=1

Py= Z Dﬁl:i;f) - This expression looks exactly like the one for a consol, with the current dividend in place
=
of the coupon payment and an interest rate equivalent to (1 + i*) = (1 + )/(1 + g). That is, we can write
§ N D, 3 N . )
itas Py= Z a+m Using the techniques in the Appendix to Chapter 4, we can simplify this to %, Rewriting

i*= ’;'” and substituting, we get equation (8).
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YOUR FINANCIAL WORLD

Beware Percentage Changes

y Fronithe beginning of 2007 untit March 2009, the stock price
7 of Bank of America (BAC) fell 94 percent amid the deepest
financial crisis since the Great Depression. Only six months
later, however, it had jumped up almost 500 percent! Read-
ing these numbers, you might think that BAC stock had re-
couped its losses and went on to accumulate massive gains.
Not exactly. The stock price plunged from $53.33 in
January 2007 to a low of $3.14 in March 2009, before climbing
back to $18.59 in September 2009, so even with a 500 percent
gain, it still had lost nearly two-thirds of its pre-crisis value.
Sometimes investment reports imply that it is possible to
evaluate an asset’s overall performance simply by adding
the percentage loss over one period to a subsequent per-
centage gain. But, as this example suggests, nothing could
be further from the truth,
What percentage increase will bring an investment in
BAC stock back to its original level following the loss of
94 percent? The easiest way to answer this question is to
compute a general formula for percentage increase required
to bring a losing Investment back to its original value. If d is

R4 03 R St

the initial decline in the value of a $100 investment, then
(100 — d) is left. What percentage increase in (100 — d) will
return the investment to a value of 1007 Recall that the per-
centage change is just the end value, which is $100 minus
the initial value (100 — d), divided by the initial value, and
multiplied by 100 (so that the answer is a percentage). Put-
ting this all together, we get the formula we are looking for:

Percentage increase required
to return to original value =

100-(100-a) _ d
Mo —d) - 99X%00 — )

100 x

What happens to this formula as d increases? For very
small losses, such as 1 percent to 5 percent, the percent-
age Increase needed is nearly the same as the loss. But as d
increases, the required percentage increase climbs rapidly.
While a 10 percent decline requires an 11.1 percent increase
to return to the initial level, a 94 percent decline requires a
1,567 percent increase. Beware percentage change!

L —

would be only $80—not enough to pay the interest. Without their limited liability, the
common stockholders, who are the firm’s legal owners, would be liable for the $10
shortfall. Instead, the stockholders would lose only their initial $100 investment, and
no more, and the firm goes bankrupt. '

Stocks are risky, then, because the shareholders are residual claimants. Because they
are paid last, they never know for sure how much their return will be. Any variation in
the firm’s revenue flows through to them dollar for dollar, making their returns highly
volatile. In contrast, bondholders receive fixed nominal payments and are paid before
the stockholders in the event of a bankruptcy.

;;l’able 83 1 Returns Distributed to Debt and Equity Holders under Different Financing Assumptions

Required
Payments on
Percent 10% Bonds
Equity (%) $
100% 0 o)
50% 50% $50
30% 70% $70
20% 80% $80

Standard
Deviation of
Equity Return

Payment
to Equity
Holders ($)

Expected
Equity Return
(%)

Percent Debt
(%)

Equity Return
(%)

8-16%
6-22%
3%-30%
0-40%

4%
8%

$80-$160
$30-$110
$10-$ 90
$ 0-$ 80

12%
14%
16%%
20%

Firm requires a $1,000 capital investment that can be financed by either stock (equity) or 10% bonds (debt). Revenue is either $80
or $160, with equal probability.
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Risk and the Value of Stocks

- ~
Stockholders require compensation for the risk they face; the higher the risk, the ~
greater the compensation. To integrate risk into stock valuation, we will return to the
simple question we asked earlier: How will investors with a one-year investment hori-

/ zon value a stock? Our initial answer was that the stock price equals the present value
of the price of the stock in one year’s time plus the dividend payments received in
RISK the interim. From this statement, we derived the dividend-discount model. But once we
recognize the risk involved in buying stock, the answer to our question must change.
The new answer is that an investor will buy a stock with the idea of obtaining a certain

return, which includes compensation for the stock’s risk.

Here is how the process works. Buying the stock for an initial price P, entitles
the investor to a dividend D,,,...,, plus the proceeds from the sale of the stock one year
later, at price P, .. The return from the purchase and subsequent sale of the stock
equals the dividend plus the difference in the price, both divided by the initial price:

D P P

next year nextyear — * today ©)

P P

today

Return to holding stock for one year
today

Because the ultimate future sale price is unknown, the stock is risky and the investor
will require compensation in the form of a risk premium. We will think of the required
return as the sum of the risk-free interest rate and the risk premium (sometimes called
the equity risk premium). We can approximate the risk-free rate as the interest rate on
a U.S. Treasury security with a maturity of several months. Such an instrument has
virtually no default risk, because the government isn’t going to collapse, and it has
almost no inflation risk, because U.S. inflation is highly persistent and so is unlikely
to change sharply over a few months. In addition, there is very little price risk because
ihterest rates normally don’t move quickly and suddenly either.” Dividing the required
stock return into its two components, we can write

Required stock return (i) = Risk-free return (rf) + Risk premium(rp)  (10)

Combining this equation with our earlier analysis is straightforward. All we need
to do is recognize that the interest rate used for the present-value calculation in the
dividend-discount model, equation (8), is the sum of the risk-free return and a risk
premium. Using this insight, we can rewrite equation (8) as

D, (1
Dyl +3) an

today — +rp—
i( Table 8.4 ) Implications of the Dividend-Discount Hrr-g
Model with Risk Looking at equation (11), we can see that the

higher the risk premium investors demand to hold
a stock, the lower its price. Similarly, the higher
Stock Prices Are High When: ] the risk-free return, the lower the stock’s price.
1. Current dividends are high (D, is high). 1 1 (See Table 8.4 for a summary.)

2. Dividends are expected to grow quickly {g is high). We can use equation (11) to see if current stock
3. The risk-free rate is low (ifis fow). prices are warranted by fundamentals. Start by find-
4. The risk premium on equity is low (rp is low). ing the current level of the S&P 500 Index. At the
end of 2015, it was about 2,045. Next, we need to

STIPS (Treasury Inflation-Protected Securities), mentioned in Chapter 6, are a ready source of a nearly risk-free
interest rate that is adjusted for inflation. TIPS let us measure the risk-free real interest rate directly in financial
markets.
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¥ CHINA'S STOCK MARKET BOOM
¢ AND BUST

China's relatively young mainland stock market, consisting
of two exchanges that began around 1990, is already the
second largest in the world. In April 2016, its total capital-
ization of more than $7 trillion was 36 percent larger than
that of Japan’s market, the world’s third largest. (The $25.4
trillion combined capitalization of the New York Stock
Exchange and the Nasdaq OMX market makes the U.S.
+ market the largest.)

. The huge rise in China’s stock market capitalization high-
lights the extraordinary spread of market-based finance in a
country led for more than 65 years by its Communist Party.
Viadimir Lenin once spoke of controlling an economy from
the “commanding heights” at its center. In contrast, a stock
market decentralizes economic decislons by atlowing millions
of investors to collectively determine the valuation of firms,
thereby directing the allocation of capital. According to one
report, the number of Chinese with brokerage accounts (90
million) exceeds the membership of the Chinese Communist
Party (88 million).

However, the stock market boom that began in 2014 set the
stage for an equally dramatic plunge in the following year. In the
12 months to the peak on June 12, 2015, the price indexes of
the Shanghai Stock Exchange (SSE) and the Shenzhen

Valuing Stocks Chapter 8 |

exchange (SZSE) jumped by more than 150 percent. As a
result, price-earnings ratios reached breathtaking levels—
above 25 in Shanghai and 70 in Shenzhen!

But the 2014-2015 boom was disconnected from China’s
economic slowdown, and it didn’t take long for the market to
plunge back to earth. By the end of August 2015, the com-
bined capitalization of the SSE and SZSE markets had fallen
by one-third.

Why such a large boom and bust? The initial run-up re-
flected some favorable developments, including a lower risk-
free rate for domestic investors and the prospect that capital
controls limiting nonresident access to China’s domestic
equities would be relaxed. But it also reflected leveraging
that was driven by millions of new retail investors buying
stocks on borrowed funds (called margin loans). When the stock
market turned down, the obligation to repay margin loans
compelled these inexperienced investors to sell. This lever-
age cycle amplified both the surge In prices and the plunge
that followed.

Policymakers in China intervened in various ways to halt
the bust, with little success. They might have been more ef-
fective had they resisted, the boom (say, by tighter limits on
margin lending). if anything, their clumsy actions undermined
liquidity and confidence in the market: Who would buy a
stock they can't sell without risking the government's wrath?
Ultimately, the integrity of China’s stock market and its ef-
fectiveness in allocating resources will depend on whether
policymakers accept the volatility that Is inevitable in a trans-
parent stock market.

203

get estimates for the various numbers in the formula. Historically, the (long-term) risk-free
real interest rate has averaged around 2 percent, so rf = 0.02. Historical information
also suggests that the risk premium is around 4 percent, so rp = 0.04. The dividend
growth rate is about 2 percent, so g = 0.02. And the owner of a $2,045 portfolio of the
S&P 500 stocks might expect to receive $87.75 in dividends during 2016." Putting this
all into equation (11) gives us P, = $2,238:

B D, (1+8) $87.75(1.02)
ooy~ i p—g 002+ 0.04—0.02

This is 9 percent above the actual level of 2,045. There are several plausible explanations
for the disparity. One is that the risk premium rp is slightly higher; 4.375 percent would do
it. Alternatively, we can justify an S&P 500 level of 2,045 by assuming that the dividend
growth rate is really 1.65 percent rather than 2 percent. The conclusion is that this simple
dividend-discount model works reasonably well, but is sensitive to assumptions about the
risk-free interest rate, the risk premium, and the dividend growth rate.

$2,238

"“This amount is adjusted for the fact that companies commonty buy back some of their shares as a complement
to paying dividends. Thus, the figure of $87.75 represents a cash flow to the shareholder combining shareholder
dividends and stock buybacks. It adjusts the 2015 cash flow payout ratio (which was an unsustainable 101.5%

of earnings) to an estimated sustainable ratio to projected earnings of 84%. These data and estimates are based

on the figure on p. 89 of Aswath Damodaran, “Equity Risk Premiums (ERP): Determinants, Estimation and
Implications—The 2016 Edition,” March 2016, at http://papers.ssrn.com/sol3/Delivery.cfm/SSRN_ID2742186_
code20838.pdf?abstractid=2742186.
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The Theory of Efficient Markets -

Stock prices change nearly continuously. Why? One cxplanaﬁon starts in the same
place as the dividend-discount model and is based on the concept of fundamental
value. When fundamentals change, prices must change with them.

This line of reasoning gives rise to what is commonly called the theory of efficient’
markets. The basis for the theory of efficient markets is the notion that the prices
of all financial instruments, including stocks, reflect all available information."' As a
result, markets adjust immediately and continuously to changes in fundamental values.
If the theory of efficient markets is correct, the chartists are doomed to failure.

The theory of efficient markets implies that stock price movements are unpredict-
able. If they weren’t—if you could accurately forecast that the price of a stock was
going to rise tomorrow—you would immediately buy as many shares of the stock as
possible. Your action would increase demand for the stock, driving its price up today.
In other words, the fact that you think a stock’s price will rise tomorrow makes it rise
today.? When markets are efficient, the prices at which stocks currently trade reflect
all available information, so future price movements are unpredictable.

If no one can predict stock price movements, then what good is investment advice?
Not much! If the theory of efficient markets is correct, no one can consistently beat
the market average. This means that active portfolio management—buying and selling
stocks based on someone’s advice—will not yield a higher return than that of a broad
stock market index—the market average—year after year.

There is quite a bit of evidence to support the view that stock price changes are
unpredictable and that professional money managers cannot beat an index like the S&P
500 with regularity. On average, the return on managed portfolios is about one percent
less than average stock market returns. But we do see managers who at least claim to
exceed the market average year after year."” How can this be? There are four possibili-
ties: (1) They are taking advantage of insider information, which is illegal; (2) they are
taking on risk, which brings added compensation but means that at times, returns will
be extremely poor; (3) they are lucky; or (4) markets are not efficient.

It is intriguing to think that high (or low) investment returns could simply be the
result of chance. To understand why this is so, consider the following parable, which
appears in Peter Bernstein’s book Capital Ideas ' Suppose that 300 million people all
join in a coin-tossing contest. On the first day, each person finds a partner and they
each bet a dollar on the coin toss. The winner gets $2 and the loser leaves the game.
Each day the coin toss is repeated, with the losers turning their dollars over to the win-
ners, who then stake their winnings on the next day’s toss. The laws of chance tell us
that, after 10 flips on 10 consecutive mornings, only 220,000 people will still be in
the contest, and each will have won a little more than $1,000. Then the game heats up.
Ten days later, after 20 tosses, only 286 people will still be playing, and each will have

"A failure by financial markets to use all information efficiently need not imply the existence of arbitrage profits, that
is, of a risk-free opportunity to profit from trading securities. On the contrary, in the absence of transactions costs,
two financial instruments with the same risk and expected future payments should trade at the same price. This “no
arbitrage” assumption, which is weaker than the efficient markets hypothesis, is widely used in financial research
today. Chapter 9 defines arbitrage and explains the pricing of futures contracts using the no-arbitrage approach.

'2If you felt sure that a stock’s price was going to fall, you could take advantage of your forecast by using a
strategy called short selling. You would borrow shares and sell them with the idea of buying them back at a
lower price in the future. This tactic increases the supply of shares for sale, driving the stock’s price down.
P*Remember that someone owns every share in the stock market, so above-average returns to one person must be
matched by below-average returns to someone else.

“peter Bernstein, Capital Ideas: The Improbable Origins of Modern Wall Street (New York: Free Press, 1993).
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nearly $1,050,000. These winners had no special knowledge: No skill was involved in
their accumulation of high returns, just pure chance.

‘You may be asking what this has to do with investment and efficient markets. The answer
is that when there are lots of people placing bets—and there surely are a large number of
investors trying to gain advantages in the stock market—there will be a fair number of
people who do well just by pure chance. And the problem with the stock market is that the
number of people who “win” is about the same as the number we would expect to be lucky.

Investing in Stocks for the Long Run

Stocks appear to be risky, yet many people hold a substantial proportion of their wealth in
the form of stock. We can reconcile our perception of risk with observed behavior in two
ways. Either stocks are not that risky, or people are not that averse to the risk and so do not
require a large risk premium to hold stocks. Which of these explanations is more plausible?

To get a sense of the risk in holding stock, we can look at the one-year return
on the S&P 500 Index for each of the past 145 years. The orange line in Figure 8.2
plots the one-year real return to holding this portfolio (including dividend payments
and adjusted for inflation using the consumer price index). The one-year real returns
shown in Figure 8.2 averaged about 8 percent per year. From a different perspective,
the annualized real return on one dollar invested in stocks in 1871 and held until 2016
was somewhat lower, almost 6% percent.

In looking at the figure, remember to check the axis labels. Start by noting that
the scale on the vertical axis goes from —40 percent to +60 percent, a huge range.
The minimum return was nearly —40 percent (in 1932), and the maximum was more
than 50 percent (in 1936). Over the past 50 years the range has narrowed somewhat,
to'a maximum annual return of 31 percent (in 1996) and a minimum of —35 percent
(in 2008). Nearly half the time, the return on holding stocks has been either less than
zero (negative) or above 25 percent (substantially positive). The graph certainly gives
the impression that prices fluctuate wildly and that holding stocks is extremely risky.

S&P 1-Year and 25-Year Stock Retums, 1872 to 2016
{Retumns are Real, Adjusted for Inflation Using the CPI)

Annual Rate

Percentage Change,

—40
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

1 — 1-Year Returns — 25-Year Returns '

SOURCE: From Irrational Exuberance, 3/e, Princeton, 2015. Reprinted with permission by Robert J. Shiller. Estimated after 2004 using source data from the
following website: www.econ.yale.edu/~shiller/data/ie_data xls.
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YOUR FINANCIAL WORLD

Should You Own Stoc

Should you own stocks? The answer is yes, especially if you are
young! Many people shy away from stocks and invest in bonds
{or other interest-bearing assets). But remember that bonds are
risky, too—even U.S. Treasury bonds carry Interest-rate risk and
inflation risk. Though stocks may look risky, history suggests that
a weli-diversified portfolio of stocks held over the long term is
not. The real question is how to buy stock.

There are five issues to think about when buying stock:
affordability, liquidity, diversification, management, and
cost. Prepackaged portfolios called mutual funds address
all these issues in one way or another. The problem is that
there are literally thousands of mutual funds. So, how do
we choose? Here are some points to keep'in mind:

1. Affordability. Most mutual funds allow a small initial
investment. You can start with as little as $1,000.

2. Liquidity. in an emergency, you may need to withdraw
resources quickly. Make sure you can withdraw your
investment easily if you need to.

3. Diversification. The vast majority of mutual funds
are much more diversified than any individual

e S Sl ] S RS = $50 % e e e

portfolio of stocks. Even so, it Is important to check
before you buy.

4. Management. Mutual funds offer the advantage of
professional management. You do need to be care-
ful, as funds in which people make the decisions, so-
called managed funds, tend to perform worse than
index funds, which are designed to mimic stock mar-
ket Indexes like the S&P 500.

5. Cost Mutual fund managers charge fees for thelr services.
The fees for managed funds run about 0.8 percent
Per year, compared to 0.2 percent for index funds. This
is a significant difference. Over 20 years, an invest-
ment of $10,000 with an average annual return of 5 per-
cent will amount to $26,533. If you pay an additional
06 percent fee, so that the retum averages 4.4 percent, the
value of the investment drops to $23,660, or $2,873 less.

Taken together, these considerations persuade many
people to invest in index funds. Index funds are affordable and
liquid, they offer excellent diversification, and they tend to be
cheap. Don't take our word for it; always ask before you invest.

et <o o

In 1994 though, Professor Jeremy Siegel of the University of Pennsylvania’s
Wharton School published a book titled Stocks for the Long Run," in which he sug-
gested that investing in stocks is risky only if you hold them for a short time. If you buy
stocks and hold them for long enough, they really are not very risky.

To see Professor Siegel’s point, we can again look at Figure 8.2, this time to see the
return to holding stocks for 25 years instead of one year. The green line shows the aver-
age annual return from investing in the S&P 500 for a 25-year period (versus the one-year
return shown by the orange line). We can see immediately that the green line is much
smoother and fluctuates over a much smaller range—and it never dips below zero. In fact,
the minimum average annual inflation-adjusted return over 25 years was 2.5 percent, while
the maximum was 11.2 percent. Siegel’s point is that if you buy stocks and hold them for
the long run—25 years or so—past patterns indicate that your investment is not very risky.

That was not the end of Professor Siegel’s analysis. His next step was to compare the
returns from holding bonds with those from holding stock. The results were startling. Siegel
reported that, between 1871 and 1992, there was no 30-year period when bonds outper-
formed stocks. In other words, when held for the long term, stocks are less risky than bonds!

For many people, investing in stock is a way of saving for retirement, so their invest-
ment horizon is very long. Professor Siegel’s calculations tell us that our retirement
savings should be invested in stock and that we shouldn’t worry about year-to-year
fluctuations in their value."®

Jeremy J. Siegel, Stocks for the Long Run: A Guide to Selecting Markets for Long-Term Growth, 5th ed.
(New York: McGraw-Hill, 2014).

"*For a more sobering view of the stock market rise of the late 1990s and the housing bubble of the subsequent
decade, see Robert J. Shiller, Irrational Exuberance, 3rd ed. (Princeton, NJ: Princeton University Press, 2015).
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The Stock Market’s Role in the Economy

The stock market plays a crucial role in every modern capitalist economy. The prices
determined there tell us the market value of companies, which guides the allocation of
resources. Firms with a high stock market value are the ones investors prize, so they
have an easier time garnering the resources they need to grow. In contrast, firms whose
stock value is low have difficulty financing their operations.

So long as stock prices accurately reflect fundamental values, this resource allocation
mechanism works well. The signals are accurate, and investment resources flow to
their most socially beneficial uses. But at times, stock prices deviate significantly from
the fundamentals and move in ways that are difficult to attribute to changes in the real
interest rate, the risk premium, or the growth rate of future dividends.

‘While many economists believe that markets are reasonably efficient and that prices
reflect fundamental values, it is worth entertaining the possibility that shifts in inves-
tor psychology may distort prices. The fact is, both euphoria and depression are con-
tagious, so when investors become unjustifiably exuberant about the market’s future
prospects, prices rise regardless of the fundamentals. Such mass enthusiasm creates
bubbles, persistent and expanding gaps between actual stock prices and those war-
ranted by the fundamentals. These bubbles inevitably burst, creating crashes. This phe-
nomenon is one explanation for the very jagged pattern in annual stock returns—the
large gains followed by equally large losses—shown in Figure 8.2."

Investors surely care about the large gains and losses they see when stock prices
rise or fall serendipitously. But they are not the only ones who should be concerned.
Bubbles affect all of us because they distort the economic decisions companies and
consumers make. Here is what happens to companies. When their stock prices rise,
financing becomes easier to obtain. They can sell shares and use the proceeds to fund
new business opportunities. In the feeding frenzy of a bubble, companies can sell
shares for prices that are too high, so financing new investments becomes too easy. It
is not much of a challenge to identify high-technology companies that raised stagger-
ing sums in the equity markets in the late 1990s, only to crash and burn several years
later. They spent the funds they raised on investments in equipment and buildings that
turned out later to be worth nothing to them or anyone else.'®

The consequences of such a bubble are not innocuous. The companies whose stock
prices rise the most can raise financing the most easily. The result is that they invest
too much. Meanwhile, firms in businesses that are not the objects of investor euphoria
have a more difficult time raising financing, so they invest too little. The distortions
can be large, and recovery can be slow, especially because companies find it almost
impossible to obtain financing for new projects after the bubble bursts.

‘The impact of stock price bubbles on consumer behavior is equally damaging.
Rising equity prices increase individual wealth. The richer we become the more
income we spend and the less we save. Unjustifiably high stock prices lead us to
buy luxury cars, large houses, and extravagant vacations, which fuels a boom in
economic activity. People begin to think they will not need to work as long before
they retire. After all, the stock market has made them wealthy, and rich people don’t
need to work.

he fact that large declines tend to be followed by equally large increases is what makes stocks less risky when
held over a long period, as Professor Siegel noticed.
¥Stories about the Internet boom of the late 1990s, together with data on stock prices and market values of

firms, are collected in John Cassidy’s Dot.con: How America Lost Its Mind and Money in the Internet Era
(New York: HarperCollins, 2002).
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Should I Buy or Should I Sell?

If you are an investor, your goal is to buy low and sell high.
Looking at the stock market, what should we do today in
early 2016? Are prices too high? Are they too low? Or are
they just right?

The truth is that no one can answer these questions with
much confidence because the stock market makes fairly ef-
ficient use of available information. For the most part, trying
to beat the market is a game for fools or for criminal insiders.

To be sure, asset prices occasionally get so far out of line
with plausible fundamentals that the prudent course is to sell,
put the proceeds into cash, and wait. In the late 1980s, for ex-
ample, Japanese stock prices set repeated records, implying
the implausible—an endlessly rapid rise of profits.

On such extreme occasions, we can be fairly sure that the
prospective return on such highly priced assets will prove
quite low (or even negative) in the coming years. What that
statement means is that we expect the relationship of asset
prices to fundamentals to revert to historical norms. Periods
of extreme valuation just don’t last.

To see how the U.S. equity market has been doing recently,
we went to Robert Shiller’s website and downloaded the data
for Figure 8.3. (In 2013, Professor Shiller received the Nobel
Prize in Economics, in part for the work that is behind this
figure.) Each month, he computes a cyclically adjusted price-
earnings (CAPE) ratio for the S&P composite index. Instead
of current or forecasted earnings, the CAPE uses the average
earnings of the firms in the index over the previous 10 years.

At Jeast two big peaks highlight the mean-reverting pat-
tern of the CAPE ratio over the entire period for which we
have data; the price surge in the 1920s and in the 1990s.
Neither lasted. Stock prices plummeted.

Where do we stand today? Well, that’s a matter of per-
spective. In the 135 years since 1881, the CAPE ratio has

208 | Chapter 8 Stocks, Stock Markets, and Market Efficiency

averaged 16.68 (not shown in the figure). So its early 2016
level of 25 puts it 50 percent above the long-run norm.

If you think that the normal level of the CAPE is
its average over its entire history, you might expect the
ratio to fall. Normalization could come either from a
sustained rise in earnings or from a decline in stock
prices. But earnings are already quite high: In fact, in
recent years, the share of corporate profits in gross do-
mestic income has remained relatively high—above
8 percent—similar to what it was in the 1960s. So that
leaves you to expect a drop in stock prices.

But theravire good reasons to be less worried about
prices than the overall level of the CAPE ratio would sug-
gest. To see why, look at the 25-year lagged moving aver-
age of the CAPE ratio that we computed using Professor
Shiller’s data. ‘I;hroughout the 20th century, this measure
fluctuated betwekn 11.80 and 17.54 (with an average of
14.71). But,at theugeginning of the 2000s, it broke out of
this range, so that by early, 2016 it stood at a record 25.8.
If this represents the “new normal,” then thie latest CAPE
reading is roughly equal to the new trend, rather than
50 percent above it.

So, should we look at the full history since 1881 or at
just the last 25 years? Do we know which norm is the right
one? Not really.

One reason-stock prices are so high today is almost surely
that interest rates are so low. Higher interest rates could lead
to lower stock prices. But to the extent that U.S. economic
growth prospects have worsened—as many people believe—
then real interest rates are likely to remain lower than they
were during the second half of the 20th century. So long
as inflation remains tame, this means that long-term nomi-
nal interest rates also will stay lower than they used to be.

The euphoria can’t last. When the bubble eventually bursts, individuals are forced to
reevaluate their wealth. People discover that their houses and mortgages are too large
for their paychecks and their investment accounts are only a shadow of what they once
were. Now they need to work harder than ever just to keep up, and their plans for an
early retirement are a distant memory. That’s not all. Firms that geared up to produce
luxury goods for rich shoppers are in trouble. Their wealthy customers disappeared
when the bubble burst, and now they are stuck with products people can’t afford to buy.

If bubbles result in real investment that is both excessive and inefficiently distributed,
crashes do the opposite. The shift from overoptimism to excessive pessimism causes
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Figure 83 | Cyclically Adjusted Price-Earnings (CAPE) Ratio
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SOURCE: Robert Shiller website (www.econ.yale.edw/~shiller/data/ie_data.xls) and authors’ calculations.

To equalize risk-adjusted expected returns on stocks and ‘What should we coriclude? Buy? Or sell? The honest an-
bonds, the current ratio of stock prices to earnings should then swer is that we don’t know. What we can say is that there is rea-
be higher than in the past, as the 25-year lagged average CAPE ~ son to believe that the rate of return on stocks purchased today
suggests. will be lower over the longer term than it has been in the past,

a collapse in investment and economic growth. Normally, the stock market works
well and investment funds flow to their most beneficial uses. Occasionally the pro-
cess goes awry and stock prices move far from any reasonable notion of fundamental
value. When these bubbles grow large enough, especially when they lead to crashes,
the stock market can destabilize the real economy.

Bubbles have arisen numerous times in stock markets, but housing bubbles appear to
be more pernicious because their collapse frequently impairs other important institutions
and markets that are critical for economic growth. As we saw in Chapter 3, financial
intermediation and the supply of credit suffered when (shadow) banks took large losses
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APPLYING THE CONCEPT
WHAT WAS THE INTERNET BUBBLE
ALL ABOUT?

During the late 1990s, the stock prices of many new high-
technology companies, commonly referred to as dot-coms,
rose rapidly and then crashed. VA Linux was a representative
example. The company’s claim to fame was its Unix-based op-
erating system for web and database servers, which it gave
away for free. On the first day of public trading in December
1999, the stock opened at $300 per share. A little over a year
later, it was trading at just $5 a share. Other examples are easy
to find. In fact, the Nasdaq Composite Index, which is com-
posed of numerous small start-ups as well as large information
technology (IT) firms, doubled in value from September 1999
to March 2000, and then fell by 70 percent over the next year.

Good things did come from the Internet bubble. One was
a change in the way new companies obtain financing. Before
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1995, the only funding new companies could get was from peo-
ple called venture capitalists, who specialized in the high-risk
business of financing new companies—that is, new ventures.
But venture capitalists parted with their resources reluctantly,
and only when they were promised extremely high rates of
return. By the late 1990s, start-up companies could bypass the
venture capitalists and go directly to the capital markets to raise
funds. Individual investors could diversify their portfolios in a
way that had not been possible a few years before.

The drawbacks of the Internet bubble outweighed the
advantages, however. Not only did people who bought
these stocks at their peaks incur substantial losses, but the
artificially inflated prices also created the mistaken impres-
sion that the investments were worthwhile. The boom in
stock prices was mirrored by overinvestment in the compa-
nies. By 2001, warehouses were piled high with practically
new computers left behind by bankrupt dot-com companies.
The distortions caused by unjustifiably high stock prices had
warped investors’ decisions, leaving many worthwhile proj-
ects unfunde}zan outcome that was bad for everyone.

on their mortgage-related portfolios in the financial crisis of 2007-2009. And workers
whose homes were “under water”—with markef,values below the outstanding balances
on their mortgages—sometimes could not move tq better jobs in new locations because
they could neither sell nor refinance their homes? Even at the end of March 2013—
nearly four years after the economic recovery began—one out of five borrowers still
owed more on their mortgages than the market value of their homes.

Finally, large stock market swings alter economic prospects even when they are
grounded in fundamentals. In the recent financial crisis, the disruption of liquidity and
credit undermined profit prospects for many companies. As their stocks plunged, the
incentive to pull back on investment intensified, helping to amplify the recession of

2007-2009.
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Using FRED: Codes for Data in This Chapter

Data Series FRED Data Code

S&P 500 Stock Price Index SP500

Dow Jones Industrial Average DJIA
NASDAQ Composite Index NASDAQCOM
Wilshire 5000 Price Index WILLS000PR
Wilshire U.S. Small-Cap Total Market Index WILLSMLCAP
Wilshire U.S. Large-Cap Total Market Index WILLLRGCAP

CBOE Volatility Index: VIX VIXCLS

Market value of equities of nonfarm nonfinancial corporations MVEONWMVBSNNCB
Total net worth (market value) of nonfarm nonfinancial corporations TNWMVBSNNCB
Total net worth (historical cost) of nonfarm nonfinancial corporations ~ TNWHCBSNNCB
Corporate equities held by households and nonprofits HNOCEAQO027s

Disposable personal income DSPI

Personal dividend income B703RC1Q027SBEA

Chapter Lessons

1. Stockholders own the firms in which they hold shares.
a. They are residual claimants, which means they are last in line after all other
creditors.
b. They have limited liability, so theit-1bsses cannot exceed their initial investments.
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2. There are two basic types of stock market index.
a. The Dow Jones Industrial Average is a price-weighted index.
b. The S&P 500 is a value-weighted index.
c. For every stock market in the world, there is a comprehensive index that is used
to measure overall performance.

3. There are several ways to value stocks.

a. Some analysts examine patterns of past performance; others follow investor
psychology.

b. The fundamental value of a stock depends on expectations for a firm’s future
profitability.

c. To compensate for the fact that stocks are risky investments, investors in stock
require a risk premium.

d. The dividend-discount model is a simple way to assess fundamental value. Ac-
cording to this model, stock prices depend on the current level of dividends, the
growth rate of dividends, the risk-free interest rate, and the equity risk premium.

~~ «_ € According to the theory of efficient markets, stock prices reflect all available
information. -

f. If markets are efficient, then stock price movements are unpredictable, and in-
vestors cannot systematically outperform a comprehensive stock market index
like the S&P 500.
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4. Stock investments are much less risky when they are held for long periods th;.ri

5.

when they are held for short periods.

Stock prices are a central element in a market economy, because they ensure that
investment resources flow to their most profitable uses. When occasional bubbles
and crashes distott stock prices, they can destabilize the economy.

acomnect Conceptual and Analytical Problems

1.

Explain why being a residual claimant makes stock ownership risky. (LOI)

2. Do individual shareholders have an effective say in corporate governance mat-

ters? (LO1)
Consider the following information on the stock market in a small economy. (LO2)

Company Shares Outstanding Price, Beginning of Year Price, End of Year

100 .. $100 $94

1,000 $ 20 $25
10,000 . $ 3 $6

Y

a. Compute a price-weighted stock price index for the beginning of the year and
the end of the year. What is the percentage change?

b. Compute a value-weighted stock price index for the beginning of the year and
the end of the year. What is the percentage change?

To raise wealth and stimulate private spending, suppose the central bank lowers
interest rates, making stock market investment relatively attractive. Which stock

market index would you monitor to judge the effectiveness of the policy: the Dow

Jones Industrial Average or the S&P 500? Why? (LO2)

Suppose you see evidence that the stock market is efficient. Would that make you
more or less likely to invest in stocks for your 401(k) retirement plan when you
get your first job? (LO4)

Professor Siegel argues that investing in stocks for retirement may be less risky
than investing in bonds. Would you recommend this approach to an individual in
his or her early 60s? (LO4)

How do venture capital firms, which specialize in identifying and financing
promising but high-risk businesses, help the economy grow? (LO5)

8.% What are the advantages of holding stock in a company versus holding bonds is-

sued by the same company? (LOI)

If Professor Siegel is correct that stocks are less risky than bonds, then the risk
premium on stock should be zero. Assuming that the risk-free interest rate is
2% percent, the growth rate of dividends is 1 percent, and the current level of
dividends is $70, use the dividend-discount model to compute the level of the
S&P 500 that is warranted by the fundamentals. Compare the result to the current
S&P 500 level, and comment on it. (LO4)

10.* Why is a booming stock market not always a good thing for the economy? (LO5)
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11. The financial press tends to become excited when the Dow Jones Industrial
Average rises or falls sharply. After a particularly steep rise or fall, media outlets
may publish tables ranking the day’s results with other large advances or declines.
What do you think of such reporting? If you were asked to construct a table of the
best and worst days in stock market history, how would you do it, and why? (LO2)

12. You are thinking about investing in stock in a company that paid a dividend of
$10 this year and whose dividends you expect will grow at 4 percent a year. The
risk-free rate is 3 percent and you require a risk premium of 5 percent. If the price
of the stock in the market is $200 a share, should you buy it? (LO3)

13.* Consider again the stock described in Problem 12. What might account for the
difference in the market price of the stock and the price you are willing to pay for
the stock? (LO3) -

14. You are trying to decide whether to buy stock in Company X or Company Y.
Both companies need $1,000 capital investment and will earn $200 in good years
(with probability 0.5) and $60 in bad years. The only difference between the
companies is that Company X is planning to raise all of the $1,000 needed by
issuing equity, while Company Y plans to finance $500 through equity and $500
through bonds on which 10 percent interest must be paid.

Construct a table showing the expected value and standard deviation of the equity
return for each of the companies. (You could use Table 8.3 as a guide.) Based on
this table, in which company would you buy stock? Explain your choice. (LO3)

15. Your brother has $1,000 and-a one-year investment horizon and asks your advice
about whether he should invest in a particular company’s stock. What informa-
tion would you suggest he analyze when making his decision? Is there an alternative
investment strategy to gain expostre to the stock market you might suggest he
consider? (LO4) '

16. Given that many stock market indexes across the world fell and rose together
during the financial crisis of 200752009, do you think investing in global stock
markets is an effective way to reduce risk? Why or why not? (LO2)
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17. Do you think a proposal to abolish limited liability for stockholders would be
supported by companies issuing stock? (LO1)

18. You peruse the available records of some public figures in your area and notice
that they persistently gain higher returns on their stock portfolios than the market
average. As a believer in efficient markets, what explanation for these rates of
returns seems most likely to you? (LOS5)

19. Do you think that widespread belief in the efficient markets theory was a signifi-
cant contributor to the 2007-2009 financial crisis? Why or why not? (LO5)

20. Based on the dividend-discount model, what do you think would happen to stock
prices if there were an increase in the perceived riskiness of bonds? (LO3)

21.* Use the dividend-discount model to explain why an increase in stock prices is
often a good indication that the economy is expected to do well. (LO3)

22. Memories of the 2007-2009 financial crisis have made you more risk averse,

~  doubling the risk premium you require to‘purchase a stock. Suppose that your
risk premium before the crisis was 4 percent and that you had been willing to pay

*Indicates more difficult problems
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$412 for a stock with a dividend-payment of $10 and expected dividend growth
of 3 percent. Using the dividend-discount model, with unchanged risk-free rate,
dividend payment, and expected dividend growth, what price (rounded to the
neargst dollar) would you now be willing to pay for this stock? (LO3)

bond markets, making it much harder for companies to raise new funds via bond
issuance. As a result, the proportion of equity financing rises significantly. What
impact would you anticipate this would have on (i) the expected return on holding
stocks and (ii) the volatility of equity returns? (LO3)

FRED . Data Exploration

ECONOMIC DATA | ST.LOUIS FED

For detailed instructions on using Federal Reserve Economic Data (FRED) online
to answer each of the following problems, visit www.mhhe.com/moneyandbankingSe
and refer to the FRED Resources and Data Exploration Hints.

1. How well does the stock market anticipa‘g;1 the behavior of the economy? Plot on
a monthly basis since 1972 the percent-Ehiinge from a year ago of the Wilshire
5000 index (FRED code: WILL5000PR). Is'the index a reliable predictor of business
cycle downturns (depicted in the graph by?v.?rtical, shaded bars)? (LOS)

2. Why might the stocks of small firms outpésform large firms over long periods -
of time? Will this hold over short periods of time, too? Plot since 1979 the stock 1 ‘
indexes for small firms (FRED code: WILLSMEGAP) and large firms (FRED code: ‘
WILLLRGCAP) using annual data scaled to a common base year of 1979=100.

(LB3)

3. The NASDAQ stock market index (FRED code: NASDAQCOM) is comprised
of stocks that tend to be relatively small, new, and focused on technology while
the Wilshire 5000 (FRED code: ‘WILL5000PR) includes all actively traded stocks
in the United States. Which do you think is more volatile? Plot on a monthly basis
from 1980 the percent change from a year ago of these two indexes and discuss
whether your intuition was correct. (LO5)

23. Suppose a shock to the financial system were to disproportionately hit corporate ! ‘
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4. To see the impact of the bubble in Internet stocks on household wealth, plot on a
monthly basis since 1980 the NASDAQ stock index (FRED code: NASDAQCOM)
on the left axis against the market value of nonfarm nonfinancial corporations
(FRED code: MVEONWMVBSNNCB) on the right axis. Comment on the im-
pact of the bursting of the bubble on this measure of equity wealth. Aside from
the NASDAQ decline, what else might have caused it to drop? (LOS5)

5. Have stock dividends become a more important source of income to U.S. house-
holds? Plot on a quarterly basis since 1959 the share of dividend income (FRED
code: B703RC1Q027SBEA) in personal disposable income (FRED code: DSPI).
Can you explain the 50-year trend? (LOS5)
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After reading this chapter, you should be able to:

LOt Identify the characteristics of common stock.

Lo2 Distinguish leading stock market indices and their types.
LO3 Explain how stocks are valued.

L04  Assess the risk in holding stocks for the long run.

o B N BN S 1

Lo5 Describe the stock market's role in the economy.

PR S ——— ,N”WWWWJ

Stocks play a prominent role in our financial and economic lives. For individuals, they
provide a key instrument for holding personal wealth as well as a way to diversify,
spreading and reducing the risks that we face. Importantly, diversifiable risks are risks
that are more likely to be taken. By giving individuals a way to transfer risk, stocks
supply a type of insurance enhancing our ability to take risk.'

For companies, they are one of several ways to obtain financing. Beyond that, though,
stocks and stock markets are a central link between the financial world and the real
economy. Stock prices are fundamental to the functioning of a market-based economy.
They tell us the value of the companies that issued the stocks and, like all other prices,
they allocate scarce investment resources. The firms deemed most valuable in the mar-
ketplace for stocks are the ones that will be able to obtain financing for growth. When
resources flow to their most valued uses, the economy operates more efficiently.

Mention of the stock market provokes an emotional reaction in many people.
They see it as a place where fortunes are easily made or lost, and they recoil at its
unfathomable booms and busts. During one infamous week in October 1929, the
New York Stock Exchange lost more than 25 percent of its value—an event that marked
the beginning of the Great Depression. In October 1987, prices fell nearly 30 percent in
one week, including a record decline of 20 percent in a single day. Crashes of this mag-
nitude have become part of the stock market’s folklore, creating the popular impression
that stocks are very risky.

"This point was central to our discussions of risk in Chapter 5. Our ability to diversify risk either through the
explicit purchase of insurance or through investment strategies means that we are able to do risky things that we
otherwise would not do.
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In the 1990s, stock prices increased nearly fivefold and Americans forgot about the
“black Octobers.” By the end of the decade, many people had come to see stocks
almost a sure thing; you could not afford not to own them. In 1998, nearly half of all
U.S. households owned some stock, either directly or indirectly through mutual funds
and managed retirement accounts.

‘When the market’s inexorable rise finally ended, the ensuing decline seemed more like
a slowly deflating balloon than a crash. From earty 2000 to the week following the terrorist
attacks of September 11, 2001, the stock prices of the United States’ biggest companies,
as measured by the Dow Jones Industrial Average, fell more than 30 percent. While many
stocks recovered much of their loss fairly quickly, a large number did not. During the same
period, the Nasdaq Composite Index fell 70 percent, from 5,000 to 1,500; it remained
below the peak until 2015. Because the Nasdagq tracks smaller, newer, more technologically
oriented companies, many observers dubbed this episode the “Internet bubble.”

The plunge of the U.S. stock market in the recent financial crisis was much broader
and greater, roughly halving the market value by early 2009 from its 2007 peak of
about $26 trillion. After accounting for inflation, it recaptured this peak only in 2014.

Yet, contrary to popular mythology, stock prices do tend to rise—even after adjust-
ing for inflation—over the long term, collapsing only on those infrequent occasions
when normal market mechanisms are out of alignment. For most people, the experi-
ence of losing or gaining wealth suddenly is more memorable than the experience of
making it gradually. By being preoccupied with the potential short-term losses associ-
ated with crashes, we lose sight of the gains we could realize if we took a longer-term
view. The goal of this chapter is to try to make sense of the stock market—to show
what fluctuations in stock value mean for individuals and for the economy as a whole
and look at a critical connection between the financial system and the real economy.
We will also explain how it is that things sometimes go awry, resulting in bubbles and
crashes. First, however, we need to define the basics: what stocks are, how they origi-
nated, and how they are valued.

The Essential Characteristics
of Common Stock

Stocks, also known as common stock or equity, are shares in a firm’s ownership.
A firm that issues stock sells part of itself, so that the buyer becomes a part owner.
Stocks as we know them first appeared in the 16th century. They were created to raise
funds for global exploration. Means had to be found to finance the dangerous voyages
of explorers such as Sir Francis Drake, Henry Hudson, and Vasco de Gama. Aside from
kings and queens, no one was wealthy enough to finance these risky ventures alone. The
solution was to spread the risk through joint-stock companies, organizations that issued
stock and used the proceeds to finance several expeditions at once. In exchange for
investing, stockholders received a share of the company’s profits.

These early stocks had two important characteristics that we take for granted today.
First, the shares were issued in small denominations, allowing investors to buy as little
or as much of the company as they wanted; and second, the shares were transferable,
meaning that an owner could sell them to someone else. Today, the vast majority of
large companies issue stock that investors buy and sell regularly. The shares normally
are quite numerous, each one representing only a small fraction of a company’s total
value. The large number and small size of individual shares—prices are usually below
$100 per share—make the purchase and sale of ‘stocks relatively easy.
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_ Figure 81 Examples of Stock Certificates

Courtesy of Stephen Cecchetti

Until recently, all stockowners received a certificate from the issuing company.
Figure 8.1, on the left, shows the first stock certificate issued by the Ford Motor
Company in 1903, to Henry Ford. The right-hand side of the figure shows a more
recent stock certificate issued by the World Wrestling Federation (WWF), renamed
World Wrestling Enterprises (WWE). The WWE is the media and entertainment com-
pany that produces the wrestling events involving characters like The Rock and Hulk
Hogan. The former governor of Minnesota, Jesse Ventura, worked for the WWF before
entering politics.

Today, most stockholders no longer receive certificates; the odds are that you will
never see one. Instead, the information they bear is computerized, and the shares are
registered in the names of brokerage firms that hold them on investors’ behalf. This
procedure is safer because computerized certificates can’t be stolen. It also makes the
process of selling the shares much easier.

The ownership of common stock conveys a number of rights. First and most impor-
tantly, a stockholder is entitled to participate in the profits of the enterprise. Importantly,
however, the stockholder is merely a residual claimant. If the company runs into
financial trouble, only after all other creditors have been paid what they are owed will
the stockholders receive what is left, if anything. Stockholders get the leftovers!

To understand what being the residual claimant means, let’s look at the case of a
software manufacturer. The company needs a number of things to make it run. The list
might include rented office space, computers, programmers, and some cash balances
for day-to-day operations. These are the inputs into the production of the company’s
software output. If we took a snapshot of the company’s finances on any given day,
we would see that the firm owes payments to a large number of people, including the
owner of the office space it rents, the programmers who work for it, the supplier of
its computers, and the bondholders and bankers who have lent the firm resources. The
company uses the revenue from selling its software to pay these people. After everyone
has been paid, the stockholders get the rest of the revenue. In some years, the company
does well and there are funds left over, so the stockholders do well. But when the firm
does poorly, the stockholders may get nothing. If the firm performs really poorly, fail-
ing to sell enough software to cover its obligations, it can go bankrupt and cease oper-
ating entirely. In that case, the stockholders lose their entire investment.

The possibility of bankruptcy brings up an interesting question. What happens if a
company’s revenue is insufficient to cover its obligations to nonstockholders? What if its
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YOUR FINANCIAL WORLD

A Home Is a Place to Live

A home is a place to live; it is very different from a stock or
a bond. When you own a stock, the issuing firm either pays
you dividends or reinvests its profits to make the business
grow. Bonds pay interest, that's how you are compensated
for lending. In either case, you receive an explicit financial
return on your investment.

When you buy a house and move in, what you get is a
roof over your head. And you do it without paying rent to
someone else. That means that you are consuming the divi-
dend or interest payments in the form of what economists call
housing services. So, If you buy a house, live in it for a while,
and then sell it, you should expect to get back the original
purchase price, adjusted for inflation. It is as if you bought an
inflation-indexed bond and used the coupon payments to live
on. What's left at the end is the principal amount, no more.

Data on the long-run real (inflation-adjusted) change
in the price of housing are consistent with this. Over the
125 years from 1890 to 2015, the average annual real in-
crease in the value of housing in the United States was only

0.35 percent. That means that if you were to purchase a
house for $100,000 and live in it for 30 years (the time it
takes to completely pay off a conventional fixed-rate mort-
gage), you could expect to sell It for around $111,000 plus
any adjustment for inflation.

An observer in 2006 might be forgiven for thinking that
the long-run rules for housing prices had changed with the
millennium. In the first six years of the decade, real house
prices surged by 60 percent. By 2009, however, these
gains had vanished with the financlal crisis, leaving the for-
mer long-run pattern intact.

To see the contrast with a financial investment, compare
the purchase of the home to the purchase of $100,000
worth of stock. If stocks have an annual average real return
of 6 percent, then after 30 years you will have accumulated
nearly $575,000. But, unlike the house, this financial invest-
ment does not provide you with a place to live. So, when you
think about the return to owning a-house, remémber that you
get a place to live—that's the return on your Investment.

—
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revenue is too small to pay the landlord, the programmers, the supplier of the computers,
and the bondholders and other lenders? It would appear that the stockholders’ promised
participation in the firm’s profits would yield a liability rather than a payment. If the
company does very poorly, will the stockholders have to pay the firm’s creditors?

An arrangement in which the stockholders are held liable for the firm’s losses is very
unappealing and would surely discourage people from buying stock. Stockholders bore
that risk until the early 19th century. It ended with the introduction of the legal concept
of limited liability.” Limited liability means that, even if a company fails completely,
the maximum amount that shareholders can lose is their initial investment. Liability
for the company’s losses is limited at zero, meaning that investors can never lose more
than they have invested. Clearly, buying stock is much more attractive if you know that
your maximum potential loss is the price you pay for the stock in the first place.

Beyond participating in the firm’s profits, owners of common stock are entitled
to vote at the firm’s annual meeting. Though managers supervise a firm’s day-to-day
activities, the shareholders elect the board of directors, which meets several times per
year to oversee management. Ultimately, the shareholders’ ability to dislodge directors
and managers who are performing poorly is crucial to their willingness to purchase
shares.’ This ability to elect and remove directors and managers varies with a country’s
legal structure. In places where shareholders’ legal rights are weak, stock ownership is
less appealing, and equities are a less important form of corporate financing.

The United States passed the first general law granting limited liability to manufacturing companies in 1811.
*Managers and directors may have different priorities and objectives from shareholders. While the firm’s
owners would like to see the value of their investment increase, managers may be more interested in ensuring
that they retain their jobs.
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Today, stock ownership is immensely popular. Investors want to own stocks and companies
want to issue them. Over the past century, markets have developed in which people buy
and sell billions of shares every day. This thriving financial trade is possible because:

« Anindividual share represents only a small fraction of the value of the company
that issued it.

« A large number of shares are outstanding.

« Prices of individual shares are low, allowing individuals to make relatively small
investments.

« As residual claimants, stockholders receive the proceeds of a firm’s activities
only after all other creditors have been paid.

« Because of limited liability, investors’ losses cannot exceed the price they paid
for the stock.

« Shareholders can replace managers who are doing a bad job.

Measuring the Level of the Stock Market

Stocks are one way in which we choose to hold our wealth. When stock values rise, we
get richer; when they fall, we get poorer. These changes affect our consumption and
saving patterns, causing general economic activity to fluctuate. We need to understand
the dynamics of the stock market, both to manage our personal finances and to see the
connections between stock values and economic conditions. From a macroeconomic
point of view, we need to be able to measure the level of fluctuation in all stock values.
We will refer to this concept as the value of the stock market and to its measures as
stock market indexes.

You are probably familiar with price indexes, like the consumer price index, and output
indexes, like industrial production and real gross domestic product. The purpose of an
index number is to give a measure of scale so that we can compute percentage changes.
The consumer price index, for example, is not measured in dollars. Instead, it is a pure
number. In April 2016, the value of the Consumer Price Index for All Urban Consumers
was 238.89, which isn’t very interesting on its own. If, however, you know that 12 months
earlier, in April 2015, the same index was 236.20, then you can figure out that prices rose
by 1.14 percent over a 12-month period—that’s the percentage change in the index.

Stock market indexes are the same. They are designed to give us a sense of the
extent to which things are going up or down. Saying that the Dow Jones Industrial
Average is at 10,000 doesn’t mean anything on its own. But if you know that the Dow
index rose from 10,000 to 11,000, that tells you that stock prices (by this measure)
went up 10 percent. As we will see, stock indexes can tell us both how much the value
of an average stock has changed and how much total wealth has gone up or down.
Beyond that, stock indexes provide benchmarks for performance of money managers,
allowing us to measure whether a particular manager has done better or worse than
“the market” as a whole.

A quick look at the financial news reveals a number of stock market indexes, covering
both domestic stocks and stocks issued by firms in foreign counfries. Our goal in this
section is to learn what these are and, more important, what question each is designed
to answer. We will start with a detailed discussion of the two most well-known U.S.
indexes, the Dow Jones Industrial Average and the Standard & Poor’s 500 Index.
A brief description of other indexes and a short history of the performance of the U.S.
stock market will follow.

i
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The Dow Jones Industrial Average

The first, and still the best known, stock-market index is the Dow Jones Industrial
Average (DJIA). Created by Charles Dow in 1884, the DJIA began as an average
of the prices of 11 stocks. Today, the index is based on the stock prices of 30 of the
largest companies in the United States. The DIIA measures the value of purchasing a
single share of each of the stocks in the index. That is, adding up the per-share prices
of all 30 stocks and dividing by 30 yields the index. The percentage change in the
DIJIA over time is the percentage change in the sum of the 30 prices. Thus, the DJIIA
measures the return to holding a portfolio of a single share of each stock included in
the average.

The Dow Jones Industrial Average is a price-weighted average. Price-weighted
averages give greater weight to shares with higher prices. To see how this works, take
the example of an index composed of just two companies, one with an initial price of
$50 and the other with an initial price of $100. The purchase of two shares of stock, one
from each company, would cost $150. Now consider the effect of a 15 percent increase
in the price of the first stock. It raises the value of the two-stock portfolio by $7.50, or
5 percent, to $157.50. Yet a 15 percent increase in the value of the second stock raises
the value of the portfolio by $15, or 10 percent, to $165. The behavior of higher-priced
stocks, then, dominates the movement of a price-weighted index like the DJIA*

Since Charles Dow first created his index of 11 stocks, nine of which were railroad
stocks, the structure of the U.S. economy has changed markedly. At various times, steel,
chemical, and automobile stocks have dominated the DJIA. The index now includes
the stocks of information technology firms, such as Microsoft and Intel, as well as of
retailing firms, such as Walmart and Home Depot. General Electric is the only one of
the original 11 stocks that remains in the index.® The DIJIA is a large-company index,
but as of August 2016, it did not include four of the top seven firms in terms of market
value: Alphabet Inc. (parent of Google), Berkshire Hathaway, Amazon, and Facebook.

The Standard & Poor's 500 Index

The Standard & Poor’s 500 Index differs from the Dow Jones Industrial Average in
two major respects. First, it is constructed from the prices of many more stocks. Second,
it uses a different weighting scheme. As the name suggests, the S&P 500 Index is based
on the value of 500 firms, the largest firms in the U.S. economy. And unlike the DJIA,
the S&P 500 tracks the total value of owning the entirety of those firms. In the index’s
calculation, each firm’s stock price receives a weight equal to its total market value.
Thus, the S&P 500 is a value-weighted index. Unlike the DJIA, in which higher-priced
stocks carry more weight, larger firms are more important in the S&P 500.

To see this, we can return to the two companies in our last example. If the firm whose
stock is priced at $100 has 10 million shares outstanding, all its shares together—
its total market value, or market capitalization—are worth $1 billion. If the second

“You may wonder how the DIIA has climbed to over 18,000 if it is the average of 30 stock prices, all less than
$200 per share. The answer is that the averaging process takes stock splits into account and that the companies
included in the index change periodically. There is a simple way to compute the change in the index level: (1) Take
the list of 30 stocks in the DJIA and add up the changes from the previous day’s close, so if each stock rose by

$1, that’s $30. (2) Using an online search engine, locate something called the DJIA “divisor.” It's a number like
0.14602128057775 (that’s the value for January 14, 2016). (3) Divide the sum of changes in the prices of the DIIA
stocks by the divisor and add that to the previous day’s close. The result is the current level of the DIIA.

3 For a description of the DJIA, visit their website, www.djindexes.com.





