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THEORY	OF	FINANCE	–	PART	1	
	
Mock	Question	4	(total	5	points)	+	Sample	Optional	Question		

(1	point)	
Time	Advised:	20‐21	+	8	minutes	(for	these	questions)	

Difficulty	Level:	MEDIUM‐HIGH	
 
Question	4.A	(3.75	points)	
Provide a heuristic (it means that it matters to understand key conditions and implications not 
the full list of technical conditions) statement of Cass-Stiglitz theorem. Make sure to discuss its 
implications for the architecture and development of modern financial systems. 
 
Debriefing:	
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Question	4.B	(0.75	points)	
John is characterized by quadratic Von Neumann-Morgenstern felicity function but he is 
initially non-satiated, i.e., his wealth is currently below his bliss point. Does Cass-Stiglitz 
theorem apply to John’s portfolio of risky assets, i.e., will we able to describe how he selects his 
optimal portfolio using a two-fund monetary separation theorem? Make sure to justify your 
answer. Complete the following table with plausible numbers in the light of John’s preferences 
(Hint: there are infinite sets of plausible configurations, but no exact, precise answer) 
 

 Stock	A	 Stock	B	 Stock	C	 Cash	
Tot. 
risky Initial 

wealth Total % risky Total % 
risky Total % risky Total % 

total 

100 20 50 10 25 10 25 60 60 40 
50 25    
150 15         

 
Debriefing:	
On the one hand, also from 4A above, we know that Cass-Stiglitz theorem applies for all wealth 
levels only under either negative exponential or generalized power utility functions. Therefore 
no, because a quadratic VNM utility is neither negative exponential nor power, a two-fund 
monetary separation result will not always apply which means that the structure of John’s risky 
portfolio will depend on his wealth. To be precise: this depends on whether after investing in 
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his optimal portfolio, John’s wealth remains or not below the bliss point. On the other hand, we 
also know that in the case of quadratic utility, 𝑈ሺ𝑊ሻ ൌ 𝑊 െ ଵ

ଶ
𝜅𝑊ଶ  with 𝜅 ൐ 0,  for W < 1/ 𝜅 , 

we have 𝑈ᇱሺ𝑊ሻ ൌ 1 െ  𝜅𝑊, 𝑈′′ሺ𝑊ሻ ൌ െ 𝜅, so that  

𝐴𝑅𝐴ሺ𝑊ሻ ൌ െ
െ 𝜅

1 െ  𝜅𝑊
ൌ

 𝜅
1 െ  𝜅𝑊

. 

Because  𝜅𝑊 ൏ 1 below the bliss point but as wealth increases, the denominator declines, this 
implies that ARA(W) is increasing as wealth increases (this was also discussed when justifying 
the typical convex shape of indifference curves in MV space). As a result, because a IARA 
investor increases the holdings of cash as wealth increases and the composition of his risky 
portfolio is not constant because no two-fund theorem applies, then one possible set of 
numbers for the table are as follows: 

 Stock	A	 Stock	B	 Stock	C	 Cash	
Tot. 
risky Initial 

wealth Total % risky Total % 
risky Total % risky Total % 

total 

100 20 50 10 25 10 25 60 60 40 
50 25 55.6 15 33.3 5 11.1 5 10 45
150 15 60 5 20 5 20 125 83.3 25 

It must be stressed: provided you have cash increasing in absolute amount as wealth increases, 
and increases in absolute amount more than the increase in wealth, any numbers in the table 
will work. This also includes applying Cass-Stiglitz (constant shares for the risky assets) 
provided you emphasize that you assume that for all the involved wealth levels (note you have 
insufficient information to say that, but let’s pretend it is okay) John remains below his bliss 
point. 
 
Question	4.C	(0.5	points)	
You know that Mary has preferences such that: (i) when her wealth increases, she invests at 
least some portion of the increase in her wealth in risky assets; (ii) when her wealth increases, 
she keeps the structure of her risky portfolio constant, i.e., her optimal risky portfolio weights 
are independent of her wealth. Among the Von Neumann-Morgenstern (VNM) utility functions 
that were covered in the lectures, what it the VNM function that is most likely to characterize 
Mary’s behavior? Make sure to carefully justify your answer. 
 
Debriefing:	
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Because of the fact (i), Mary is clearly DARA as she invests at least some of her additional wealth 
in risky assets and not only in cash. But fact (ii) is even more revealing because Mary clearly 
satisfies the statement of Cass-Stiglitz theorem so that Mary must have a power-type utility 
function, among those seen in class: 

𝑈ሺ𝑊ሻ ൌ ቐ
𝑊ଵିఊ

1 െ 𝛾
𝛾 ൐ 0, 𝛾 ് 1  

𝑙𝑛𝑊 𝛾 ൌ 1
     

 
Optional	Question	(1	point)	
Explain the difference between the rebalancing optimally implied by a fixed-proportion 
investment rule and the rebalancing optimal as a result of timing strategies. In the former case, 
discuss why rebalancing implicitly makes an investor a contrarian (i.e., “sell high, buy low”). In 
the latter case, briefly discuss why timing strategies may be compatible with a momentum 
strategy (simply buy as prices get higher, hoping they keep going higher). 
 
Debriefing:	
The example of fixed-proportion rule mentioned in the lectures is the classical 60-40 rule.  

In this case, as the prices of the securities randomly move over time, the securities whose price 
is increasing (decreasing), come to exceed (to fall below) the optimally assigned wealth; this 
therefore require rebalancing, that however will consist of selling the securities whose price 
has increased (has grown more than the average, in value-weighted terms), and of buying the 
securities whose price has declined (has grown less than the average, in value-weighted terms). 
This is clearly a contrarian strategy. 

We have also seen that when an investor receives information allowing her to change over time 
her forecasts of the mean and variance of asset returns (more generally, her forecasts of the 
predictive joint density of asset returns), this may also lead to rebalancing of the portfolio 
weights over time. 

 
In this latter case however, rebalancing the weights over time does not necessarily imply that 
an investor must be a contrarian: if the forecasts of the conditional mean of asset returns 
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increase (decrease) after positive (negative) returns and/or the forecasts of the conditional 
variance of asset returns decline (increase) after positive (negative) returns (or low/high risk), 
then it is possible for rebalancing to track a momentum, not a contrarian logic. 


