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Figure 1.1: Standard and Poor's 500 Composite Stock Price Index from 

January 1871 through January 2004 
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Figure 1.2: Price-Earning's Ratio from January 1871 through January 2004 
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Figures 1.1 and 1.2 above represent Stock Market Data Used In "Irrational Exuberance". 

Updated by Robert.1.Shiller (2000) 
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illustrates these patterns. 3 
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Figure 2.1 Real S&P Composite Stock Price Index (solid line p) and ex-post rational 

price (dotted line p*), 1871-1979, both de-trended by dividing a long-run exponential 

growth factor. The variable p* is the present value of actual subsequent real de­

trended dividends, subject to an assumption about the present value in 1979 of 

dividends thereafter. (Source: Shiller (1981)) 

Shiller (1981, 2000) and others obtain the time series data on actual dividends and 

(using some additional assumptions) calculate values for P*. Comparing P and p* 

they claim that the data shows that in reality var (P) > var(p*). In other words, stock 

prices exhibit excess volatility; stock market prices defy rational explanations; stock 

market bubbles are likely to exist. 

(Online. http://www.few.eur.nl/few/people/smantlm-econornics/shiller.htrn. July 10 

2003). 

3 Shiller applies this test to the Standard& Poor 500 index for 100 years by computing for each year 
since 1871, the present value subsequent to that year of the real dividends paid on the Standard & 
Poor's Composite Stock Price index, discounted by a constant real discount rate 

p*=I E(d,) + E(PT ) 

,=1 (l+r)' (l+rf 
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ADBE stock performance for pastlO years 
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Figure 2.2: ADBE Stock Perfonnance for the past 10 years. 
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ADBE Closing Prices (P) & Perfect Foresight Prices(P*) 
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Figure 2.3: ADBE Closing Price and Perfect foresight price for the past 10 years 
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Figure 2.4: ADSK Stock Performance for the past 10 years 
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Figure 2.5: ADSK Closing Price and Perfect foresight price for the past 10 years 
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AAPL Computer Stocks Performance For PasdO years 
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Figure 2.6: AAPL Stock Performance for the past 10 years 
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Figure 2.7: AAPL Closing Price and Perfect foresight price for the past 10 years 
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Jack Henry Stock Performance for pastO years 
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Figure 3.8: Jack Henry Stock Perfonnance for the past 10 years 
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Figure 2.9: Jack Closing Price and Perfect foresight price for the past 10 years 
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Figure 2.10: Apple Closing Price, Perfect foresight price and error for the past 10 years 
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Figure 2.11: Stock Price Data, An Update Of Data Shown In Chapter 26 Of Market Volatility, R. 

Shiller, MIT Press, (1989), Showing Figure 1 From R. Shiller "From Efficient Markets Theory To 

Behavioural Finance. 

Figures 2.2, 2.4, 2.6, And 2.8 Above Represent The PerfOlmance Of Stocks For The Past 10 Years of 

the Companies Adobe Systems, Autodesk, Apple Computer and Jack Henry & Associates listed in the 

technology industry on the NASDAQ Stock Market. We obtained this data from The University of 

Cape Town DataStream. However, figures 2.3, 2.5, 2.7 and 2.8 represent our empirical results of 

calculating the DDM for the same companies named above. 
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to be mutually exclusive. However, we assume that an exhaustive set S of states of the 

world is given to us. For simplicity we take S to be a finite set with S elements. A typical 

element is denoted S = 1, S 

Definition. For every physical commodity 1= 1,2, ... ,L and state s = 1,2, ... ,3 a unit of 

(state) contingent commodity Is is a title to receive a unit of the physical good I if, and 

only if, s occurs. Accordingly, a (state-) contingent commodity vector is specified by 

where: X express all the consequences of all the actions for 1= 1,2, ... , L at all the 

different states s = 1,2, ... ,3. 

s 

2 , ... , 

, ... x,s, ... XIS' ••• xZ 
And is understood as an entitlement to receive the commodity vector (XIs , ••• X Ls). If 

state S occurs we can view a contingent commodity as a collection of L random 

variables, the l'h random variable being (XII , •••• , Xis) .Agents have endowments in the 

form of a contingent commodity vector 

where i is a consumer, i = 1,2, .. .1, W LSi : The endowment of consumer i in commodity 

L if state S occurs. 
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University of Cape Town

Flowchart 3.4: Rational Bubble 
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4. voters a on 8, 1 
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the 

Economic Analysis and I-laver 

17 Average private non-farm business sector labour 
from 1995 to 200 I to an annual rate of 1.39 

grew at an annual rate of 2.60 percent 
from 1973 to 1995. Executive Office of the 

18 Bill Clinton, "State of the Union " Before a Joint Session of the 
1996. 
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University of Cape Town

Speculation 

Flowchart 4.1: Stock Market Bubble 

Economic bubble 
An economic bubble occurs when 
speculation in a good causes the 
price to increase, thus producing 
more speculation. The price of the 
good then reaches absurd levels 
and the bubble is usually followed 
by a sudden drop in prices, known 
as a crash. 

Technology bubble 
In February 2000, stock prices for e­
business and "Dot-com" companies started 
to fall. Many companies had very weak 
and optimistic business plans, failed to 
raise renewed funding, and had to layoff 
workers and close down operations 

Bull market 
is a financial market where 
prices of instruments ( e.g. 
stockss) are, on average, 
trending higher. The bull market 
tends to be associated with rising 
investor confidence and 
expectations of further capital 
gains. 

Stock exchange 
is an organization of brokers and investment bankers which 
has the purpose of providing the facilities for trade of 
company stocks and other fmancial instruments--usually a 
central location and recordkeeping. 

• Companies have to 
meet the requirements of the exchange in order to have their 
offerings listed and traded there. for example, a company 
must have issued at least a million shares of stock worth $16 
mil and must have more than $2.5 million net income (1998 
requirements to list on NYSE). 
As example of stock exchanges: 
NYSE: New York Stock Exchange, NASDAQ, etc" 

Nasdaq 

90 

is a stock market run by the National Association of Securities Dealers. 
When it began trading on February 8, 1971, it was the world's first 
electronic stock market. Since 1999, it is the largest American stock 
exchange with over half the companies traded in the United States listed. 
Nasdaq is made up of the Nasdaq National Market and the Nasdaq 
Small Cap Market. The main exchange is located in the United States of 
America with exchanges in Canada and Japan. They also have 
associations with exchanges in Hong Kong and Europe. 

is the buying, holding, and selling of stocks, commodities, collectibles, real estate, or any valuable thing to profit from fluctuations in its price as opposed to 
buying it to use. 
Sometimes speCUlative purchasing can cause particular prices to rise above their "true worth" simply because the speculative purchasing is artificially increasing 
the demand. Speculative selling can also cause. prices to fall below "true value" in a similar fashion. In some situations price rises due to speCUlative purchasing 
cause further speculative purchasing in the hope that the price will continue to rise (Self-fulfilling beliefs) . This creates a positive feedback loop in which 
prices rise dramatically above the underlying "value" or "worth" of the items 
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University of Cape Town

Table 4. L Stock Market Crashes. Booms, and Recessions. United States, 1800-2000 1\cu1l.,,, 
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Table 4.1. Stock Market Crashes, Booms, and Recessions. United 1.800-2000 
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traditional 'bricks and mortar' competitors, Borders and Barnes & Noble2o (Ofek and 

Richardson (2003)). 

The clearest measure of the bubble is given by the tech-laden NASDAQ stock index. 

Graphing the NASDAQ against the S&P 500 index shows that both grew at around 

the same rate from 1995 to late 1998. Figure 4.1 suggests that the bubble may have 

started around the beginning of 1999 and enjoyed its greatest growth from November 

1999 to the middle of March 2000, over which time the NASDAQ index grew by 70 

percene l 

The collapse of share prices from March 2000 was fairly rapid and, similar to 1929, 

there was no real and obvious trigger for the collapse22
. By March 2001 the NASDAQ 

was once again level with the S&P index and has remained there since. 
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FIGURE 4.1 US SHARE PRlCE INDICES, SOURCE: RBA 

(See John Simon (2004, p.15) 

20 At the end of2001 the difference had fallen to 15 per cent due to a fall in Amazon's market 
capitalisation to US$4 billion, and a rise in the market capitalisation of Borders and Barnes and 
Noble. 
21 Because the S&P 500 included a number of tech stocks, the bubble would have affected it too . Thus, 
this figure should not be seen as quantifying the size of the bubble in any way. 
22 Ofek and Richardson (2003) suggest that the collapse was triggered by the expiration of lock-up 
clauses that allowed insiders to finally sell their stock. 
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