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negative, the variance of ~. must be greater than or equal to that of ~. Figure 2.1 

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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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 2.11: 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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