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<ABSTRACT>
 It is shown that every investment project is financially equivalent to a project with the same cost which rewards a return of the mean of the former with certainty. Then CRITERION D is proposed to eliminate investment projects which are equivalent to sure wastes. A couple of examples are provided, the one in which market selects the socially desired investment to get financed, and the other in which undesired ones also get financed. Both examples demonstrate how financial derivatives can facilitate financing investment projects which cannot be financed in the original form without being securitized. 
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Financial industry has been undergoing an extensive deregulation, but the recent economic crisis is sure to prompt a conversion toward re-regulation. General consensus seems to have attained as for tightening prudence regulation in counter-cyclical form, while the idea of further liberalization of market faces a strong opposition which even proposes for government to take over the ownership of the troubled banks.

Prudence regulation aims at restricting the amount of leverage within a tolerable extent, and maintaining sound portfolio of assets. It does not, however, restrict novel innovation which creates a variety of CDOs and just leaves those new securities to market for screening. But the ultimate sources of most financial crises are the bad securities as we are observing vividly in on-going global financial turbulence. Fall of housing prices has turned the sub-prime mortgage assets into a mass of bad securities, and in turn ignited a chain reaction of busts of banks to result in so-called balance sheet recession.
In this note I will propose a simple rule to screen out bad securities: Do not buy a security, if it costs more than its expected return. This rule is derived from the fact that two investment projects, the one XA with the expected return mx and the cost kx and the other XB with the certainty return mx and the same cost kx, may be financed by the securities which are indistinguishable to the small investors. As small investors are not able to identify the underlying project XA from XB when they purchase these securities, we may say that the two projects XA and XB are ‘financially equivalent’.
The proposed rule may serve as a useful criterion to screen out bad securities, either for regulatory purpose or risk management of financial intermediaries, although it remains in practice to measure the magnitude of the expected return of each security. Let me start with the derivation of financial equivalence.

1. A financial equivalence

EXAMPLE 1  Consider an investment project Z which gives a random return Z -save notation- with Pr(z=6,000) = 1/100, and Pr(z=0) = 99/100 but requires a cost of 100. Suppose the certainty equivalence to this project Z is lower than 100 for every investor in the economy, so that the project Z may not be financed in its original form. Now securitize it by generating 100 identical securities ZDs so that each piece of ZD gives a return of 60 with the probability 1/100 and zero with the probability 99/100 at the cost of unity. If there are at least 100 investors, each with the certainty equivalence greater than unity for ZD, then all of ZDs will be sold and the project Z gets financed successfully by means of asset-backed securitization.

Now consider another project L that requires a cost of 100 to earn a total return of 60 with probability 1. It is very clear that no investor will undertake this nonsense project and it is not desired to undertake at all. But the securitization of L to generate 100 pieces of identical securities LDs, each of which renders a return of 60 with the probability 1/100 and zero with probability 99/100 at the cost of 1, will get the project L financed successfully by the investors in the above economy. This kind of securitization is nothing but the creation of a lotto, which gives the issuer an income of 40(=100-60).
Notice that each piece of ZD is exactly the same as a piece of LD. Of course there is a difference that the return to one piece of LD is perfectly negatively correlated with the sum of returns to all the other pieces of LDs as they must always add up to 60, but the equivalences to ZD’s are perfectly positively correlated. But this does not concern an investor who contemplates to buy just a single piece of such security at the price 1; a piece of LD is indifferent to that of ZD for a small investor.

It is true that a globally risk-loving investor, for instance one with von Neumann-Morgenstern utility function U(z) = z2, who buys a piece of ZD will also buy the original asset Z, and thus asset-backed securitization of ZDs are not necessary. But the ZDs are necessary in order to finance Z, if the investors’ risk-attitudes are like the ones in the above example. In such a situation an investor cannot distinguish a ZD from a LD. 

 This example can be generalized to derive a relationship of financial equivalence. Consider a security X in circulation with a probability distribution Pr(X=xi) = pi for i = 1,2,…,m with[image: image2.png]


=1. Suppose each pi is a rational number and represent each pi by pi = [image: image4.png]
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. Then we have the mean of X as mX = E(X) =  [image: image8.png]
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. Let kX be the cost for, i.e., the price of, the security X.
 This security X may represent 1/N portion of an underlying project NX with the probability d
istribution Pr(X=Nxi) = pi for i = 1,2,…,m with[image: image14.png]


=1 and the total cost NkX. But at the same time it may represent the probability distribution of returns to a random drawing of the cost kX from a finite population of N pieces, which contains Ni pieces each of which rewards a return of xi for i=1,2,…,m. So the security X may be financing either the underlying project NX or an alternative with the certainty return NmX with the cost NkX. A small investor who contemplates to buy X is not able to identify which underlying asset it represents. Since any irrational number may be arbitrarily approximated a rational number, this result may comfortably be extended to all the discrete probability distribution of returns.
 Summing up, we have the following equivalence relation.

The Financial Equivalence   Any investment project XA of the expected return mX and the cost kX is financially equivalent to the project of the certainty return mX and the cost kX.
2. The Criterion D

 This equivalence relation implies that a security which costs more than its expected return may be financing a project which rewards a certainty return that is even lower than the cost. There is no a priori ground to condemn the project which costs more than its expected return as a socially undesired one, since it carries at least some positive probability for the event to obtain a high return, which is larger than the required cost.
 But it is not to be distinguished from the lotto that collects a higher cost than the certainty return. It is also true that if one repeats it infinite times independently, then it gives the same result as the lotto. With this in mind, I propose the following very simple CRITERION D as a desirability criterion.
CRITERION D   A lottery X is not desired, if mX < kX.

 The idea is that a security is desired if it becomes the more likely to be profitable on average as it is repeated the more. When you cannot say anything ex ante as for the performance of a single security, then it may be wise to look at the most likely average performance in repetition. If every investment follows the CRITERION D, then the economy will substantially improve the efficiency of investment.
3. Efficiency of investment and financial intermediaries
 Macroeconomic equilibrium theory views investment simply as a component of current aggregate demand, while its essential role is to expand production capacity for future. A failure of executed investment project not only entails stagnated production capacity but also contracts down future aggregate demand through negative wealth effect, although it does handsomely contribute to expanding current aggregate demand. Efficiency of investment is achieved by reducing failures in investment, and the financial industry is supposed to screen out unpromising investment projects which are likely to fail.
 Financial intermediaries channel savings to various investment projects, and they are viewed as experts in both discerning good projects from bad ones and inviting funds into designated investment projects. But in practice they developed themselves into experts rather in attracting private savings to designated risk structures than screening out bad ones, under the beliefs that efficient market always selects out the good projects. Successful financing comes from successful marketing of the associated financial commodities. So if they succeed in financing a project, then it is a good investment and not otherwise by their own definition. Financial intermediaries have been developing attractive financial commodities, recommending them, and promoting their sales, in order to finance the underlying real investment projects. In effect this kind of behavior is precisely equivalent to an active advertisement that the underlying real investment projects are good and sound. And the more they succeed in selling their commodities, the more are their fee incomes.
 But they have not been taking due responsibility in their advertisement, because it is the market, not themselves, in the present system that judges whether the project is good or bad. So a kind of moral hazard is latent there; every intermediary is interested only in how to finance. This trend has been entrenched as various derivatives were being reproduced by means of securitization over and over in multiple rounds, and poured into financial market without clearly representing any real underlying asset. Financial intermediaries have concentrated only in how to finance, deserting for long their due role of identifying what to finance. The trend has aggravated the efficiency of investment cumulatively until the entire world economy heads into the present disaster. Recent financial crisis grew out of a massive failure of projects, which had been selected by market in this way. The ‘originate and distribute’ business model is allegedly a typical means to finance investment projects regardless of their desirability, and makes banks irresponsible by blaming the market for misguided selection of investment projects.

4. Two examples
Consider an economy where everyone prefers a higher income. An investment project X is represented by a probability distribution of returns with its mathematical expectation mX and a finite variance σ2, and it requires investment cost kX. Each investor has a reservation price for the lottery X, and the investor n’s price is denoted by a positive real number cn(X) such that cn(X) ~n X holds. This is nothing but the certainty equivalence for the project X. Assume that each investor has her own certainty equivalence for any security,
and that investor’s personal saving is sufficiently large to cover the certainty equivalence cn(X) for each n and X. We have
DEFINITION 1  Investor n is risk-averse, neutral, and loving in the lottery X, if and only if cn(X) is smaller than, equal to, and greater than mX.
Notice that this definition does not make use of the expected utility hypothesis. But it is clear that standard definition of risk attitude by means of von Neumann-Morgenstern utility is not in conflict with DEFINITION 1. But the present one is more general in the sense that it is project-specific and covers every individual, while the traditional definition is global and fails in qualifying a wide range of risk attitudes. For each security everyone must, according to DEFINITION 1, be either risk-averse, or risk-neural or risk-loving.
 I will start with a very simple case where the returns of T securities X1, X2, …, XT are identically and independently distributed with population mean mX and a finite variance σ2. Denote the number of investors by N and assume N > T. The following EXAMPLE 1 shows how nicely a securitization facilitates the finance of socially desired investments.
EXAMPLE 2   Each investment project X has a probability distribution of Pr(x=0) = Pr(x=100) = ½, and each investor’s certainty equivalence for X is given identically as c(X) = 25. (This will happen if von Neumann-Morgenstern utility function is identically given as U(x)= x½ for each investor.) The expected return for each project X is
mx = ½(0) + ½(100) = 50. 
So each investor here is risk-averse in the security X according to DEFINITION 1. Each security X demands an investment cost as much as kX = 40. Each investor’s personal saving is also 40, and thus each investor can afford to buy only one X. 
(1) Nobody invests in the original financial commodity.
Suppose financial intermediaries seek to sell directly the primary financial commodities Xs in their original form. Now every investor will prefer retaining the cost kX = 40 in his saving to committing investment in the security X, since he has kX = 40 > 25 = c(X). The financial commodities Xs fail to market themselves since nobody is willing to invest in them in this economy.
(2) But the investment is desired at the economy-wide level.
 The celebrated law of large numbers says if T is large enough, then nearly a half of them (T/2) would give you the return x=100 and the other half x=0. If the entire economy invests the savings of T×kx = 40T into all the T securities, then it will reap nearly as much as 100(T/2) = 50T for a sufficiently large number T. It is certainly desired for the economy to invest in all these T projects since they pay back as much a net reward as 10T(= 50T- 40T) almost surely, but unfortunately no investor in this economy is willing to do so because the individual cost kX = 40 exceeds her certainty equivalence c(X) = 25.
(3) Asset-backed securitization helps to finance the desired investments.
 Now define D(X) ≡ (X1 + X2 + … + XT)/T as a derivative obtained from securitizing the primary commodities Xs. There are T such securities and they are all symmetric each other. The financial intermediaries may charge the same cost kX for each asset-backed security D(X) as they will add up to the same total cost of Tkx . Then we know that plim D(X) = mX as T goes to infinity from the law of large numbers. Assuming that T is a “large” number, one may comfortably say that it is almost certain that the derivative D(X) gives you a return of 50(= mx) at the cost of kx = 40. Every investor is willing to buy at least one of these securities, and all the projects are financed successfully.
It is shown in EXAMPLE 2 how financial intermediaries make use of asset-backed securities to successfully finance socially desired projects which are not to be financed otherwise. Unfortunately, however, the intermediaries can also finance the socially undesired projects by means of this same securitization. If the investment cost is kX = 74 for the same lottery X of Example 2, then the economy foregoes cost of 74T in order to earn a return of 50T for a sufficiently large number T. It is clearly not desired for the economy to invest into these projects. But the following EXAMPLE 3 shows that financial intermediaries can attract investment even into these projects by properly designed derivatives, if there are risk-lovers among investors.
EXAMPLE 3    Consider the same project X of Example 2, but the investment cost is kX = 74 this time. Suppose that half of investors are risk-lovers with c(X) = 70.71 = 5,000½, while the other half are the same risk-averters as in EXAMPLE 2 with c(X) = 25. Assume that an investor’s personal saving is 100. It is clear that nobody invests into the lottery X, since the cost kX = 74 is greater than both certainty equivalences 70.71 of risk-lovers and 25 of risk- averters. So the original projects Xs cannot get financed directly. But financial intermediaries can securitize the projects to generate right (or wrong?) derivatives to finance them successfully even though they are not desired socially!
(4) Properly designed derivatives will finance the socially undesired investments.
 A pair of the projects, say X1 and X2, give rise to the probability distribution of returns (X1 + X2) as Pr(x1 + x2 = 200) = ¼, Pr(x1 + x2 = 100) = ½, Pr(x1 + x2 = 0) = ¼. From this pair one can generate two first round securities, where the one is D1(X) with
Pr(y = 100) = ½,  Pr(y = 0) = ½
and the other is D2(X) with    
Pr(y = 200) = ¼,  Pr(y = 0) = ¾
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       Figure  Representation by utility functions for risk-averters and risk-lovers
where y denotes the level of return in each security. If the event x1 + x2 = 200 occurs, then allocate the return 200 to D2(X), and x1 + x2 = 100 then 100 to D1(X). So the event x1 + x2 = 200 is a part of the event y = 0 in D1(X), and x1 + x2 = 100 is a part of y = 0 in D2(X). We have as many derived securities D1(X)’s as T/2, which are identically and independently distributed, and the same holds for D2 (X)’s.
 The security D1(X) gives the same certainty equivalences as the original project X for both types of investors, while the risk-lover’s certainty equivalence is 100 and the risk-averter’s 12.5 for the derived securities D2(X). (Set the von Neumann-Morgenstern utility function as U(y) = y½ for risk-averters and U(y) = y2 for risk-lovers, and get the results in this EXAMPLE 3. See Figure.) Now a risk-lover is willing to pay only 70.71 at most for the security D1(X) but as much as 100 for D2(X), and a risk-averter is willing to pay only 25 for D1(X) and 12.5 for D2(X).
One must sell off both D1(X) and D2(X), not just only one of them, in order to finance the pair of projects (X1, X2), as neither of derived securities may stand alone by itself to finance the pair. The intermediaries may attain revenue as much as 170.71(=70.71 + 100) which covers the cost 148(=74×2) for the pair of projects (X1, X2) by selling both D1(X) and D2(X) only to two risk-lovers. So the socially undesired projects Xs may indeed be financed in this manner. But so far only the risk-lovers, not risk-averters, participate in this financing. Let us go for another round of securitization in order to invite risk-averters into the financing party.
 Securitize (D1(X))1, (D1(X))2, … (D1(X))T/2 to generate a second round form of securities that is the sample mean of D1(X)’s. Notice that it is the same as D(X) in EXAMPLE 1, namely the sample mean of X’s, since the probability distribution of each random variable D1(X) is the same as that of X and (D1(X))1, (D1(X))2, … (D1(X))T/2 are identically and independently distributed.
 Here I will, however, use the same notation D(X) to denote this second round security simply to save notations. For a sufficiently large T the certainty equivalence of D(X) is 50 for both types of investors since D(X) converges to 50 with probability 1 as T goes to infinity. Therefore a risk-averse investor will buy the second round security D(X) at the price 49 for instance. Risk-lover’s certainty equivalence converges to 50 in probability from above, and therefore he will also buy at the price 49.
 If a risk-lover buys the security D2(X) at the price 100 and a risk-averter D(X) at the price 49, then the total sales revenue will be 149(T/2) (= 100(T/2) + 49(T/2)) = 74.5T. This covers the total investment cost 74T, and the socially undesired projects Xs are successfully financed by means of two-round securitization. Again a risk-lover may purchases the derived security D(X) too. But a risk-averter also buys D(X) and joins in financing.
 It is more profitable for the intermediary to stop at the first round of securitization, if he finds a sufficient number of risk lovers, since his earning 11.36T(=170.71×(T/2) - 148×(T/2)) is much larger than that from the second round 0.5T(=74.5T - 74T). So we imagine that this second round securitization occurs only when there are not many risk lovers.
 The second round security D(X) in EXAMPLE 2 may be viewed as a senior tranche and the first round one D2(X) as an equity tranche in a standard CDO.
 The rate of return on D(X) is 1/49 = (50 – 49)/49, which is much lower than that on D2(X) 1 = (200 – 100)/100, but the former is assured while the latter obtains at the probability 1/4. 
 The derived securities in both EXAMPLEs in Section 1 are combinations and splits of original projects, and thus highly correlated with each other, even though the original underlying projects X’s are mutually independent. The original risks are pooled and divided into new forms of risk so as to stimulate attention of investors of different risk attitudes to more favored risk structure. In this manner the securitization of assets to issue securities proved to be very effective in financing projects which is financially impossible otherwise, regardless of their desirability. But it has also created high correlation among assets that will amplify contagion when things go bad.

 It is quite difficult to determine whether an investment project is worth undertaking a priori, as a high probability of success does not necessarily lead to a success and a low probability to a failure. There are many occasions where an enterprise or a nation economy ventured into a crucial project with a very low probability of success but managed to build up a spectacular success story out of it. And more stories are available about failures of initially very promising projects.
 It is often the case that ordinary investors do not have right information as for the probability distribution of returns of the concerned lottery. Efficient market hypothesis has asserted that market price of each financial commodity reflects all such relevant information, but confronts a series of objections from empirical investigation.
 So it may be argued that it is sufficient for professional intermediaries to provide ordinary investors only with right information without indicating which probability distribution is a desired one.
 Financial intermediaries, however, do promote the sales of certain financial commodities in practice, and these promotions are in effect recommending to ordinary investors the investment opportunities underlying, directly and indirectly, the promoted commodities. The recommendation may have been made out of either professional earnest to promote financing in truly promising project or greedy incentive just to earn more fees and commissions or both. But it is very likely that moral hazard thrives here without a clear-cut objective criterion for project evaluation.
 Ex ante desirability of an investment project must be judged by its ex post performance. Since such judgment is not feasible at the time of making judgment in practice, we may do our best by looking at the most likely average of performances as we did explicitly in EXAMPLEs 2 and 3. Before I proceed to propose a desirability criterion for investment, let me introduce a case of two lotteries in contrast which can generate an identical derivative.
 The CRITERION D is conceptually quite simple but difficult to enforce ex ante as it is not always likely for regulator to find out the correct figure of population mean for each lottery. Whether a financial intermediary abides faithfully by the CRITERION D will be made public only after a sufficiently long period of time. Of course the publicized performance over time will influence the reputation of an intermediary and this feedback may provide him with a proper incentive to self-control. But recent experience shows that this kind of reputation effect has not been working satisfactorily. The period of performance-reputation feedback cycle may be too long, compared with the duration of job occupancy of CEOs in financial intermediaries.
 Consumer evaluation is the ultimate guideline for supply of physical commodities in the market. No commodity may survive when consumers shun away. So every supplier works hard to find out what the consumer needs are and how to serve them. A good commodity is the one that is welcomed in the market, and a bad one is what the market rejects. This perception is so wide spread that people often forget the existing regulations which restrains certain human desires. For instance, the drug-dealing is outlawed because it is harmful but will be too successful in the market otherwise. Sales of lotto are also under strict restriction because the desire for gambling inherent in human nature is so strong that many people are likely to waste away their savings by buying lotto.
 So far the financial deregulation invited active innovation which created many a new financial commodity of high liquidity that has facilitated financing of various investment projects. It was too successful so that it was able to finance even wastes with certainty!
 Government is supposed to intervene in the market so that “bad” commodities, such as narcotics, harmful and fraud foodstuffs and medicines, and lottery tickets, may not be traded freely. But the recent financial deregulation has been encouraging the circulation of lotto under the fancy name of financial derivatives. Behind this tragedy lies the belief that it is a good financial derivative if it is welcomed in market and an investment project is good and sound if it underlies good financial derivatives. The bitter experience of on-going crisis is nothing but a natural strike-back to the negligence of the cold fact that market always needs some governmental protection from circulation of “bad” commodities.
 Of course innovation is needed in every sector of economy. But it must be guided to stay within the limit for market to function properly. We must impose the duty to evaluate and classify the soundness of investment projects not on the market but on financial intermediaries. The paradigm of finance must shift away from how to finance to what to finance.
5. Concluding remarks
 If there are many risk-lovers in the economy, then risky projects, each of which carries investment cost much higher than the mathematical expectation of its return, are likely to get financed widely even without any securitization. Excessive risk-taking will entail massive failure in investment over time. One may reasonably expect that such an economy would fall into deep stagnation as failed investment aborts the possibility to strengthen production capacity for future. Therefore it is clear that an investment project may not be justified simply because market finances it. Financial market differs from other markets in this respect.
 Physical goods and services of poor quality, which can be readily identified, are instantly rejected in the market. So the market selects good commodities here. It takes time for the market to reject bad ones, if the concerned commodities are experience goods. But still the market selects good ones in due time. Financial market, however, needs too long a period of time to identify good investment, and therefore bad financial commodities may be circulated for long enough before being detected to finally destroy the entire economy into crisis. The financial market cannot select a good investment at right time, and when it does, it is often too late. It is precisely this aspect of financial market that called forth a rampant moral hazard by rewarding the management of financial intermediaries for myopic risk-taking behavior(Tabellini (2008)).
 The financial intermediaries have been concerned only with the issue of how to finance, leaving the task of deciding what to finance to the market. This pattern of financing may not be tolerated any more, since the present financial market is incapable to select what to finance. EXAMPLE 2 confirms this pessimism. It is of course difficult to judge whether to invest or not for a single project. The CRITERION D looks at the prospect of economy-wide performance to assess the desirability of individual project. Though it may be difficult to enforce it as a regulatory scheme, it certainly is the most profitable criterion for investors in the long run in the absence of the moral hazard. If regulation cannot accommodate CRITERION D, then a sound governance system may make use of it. 
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� The certainty equivalence is a well-defined terminology in expected utility theory. Our reservation price becomes exactly this certainty equivalence if we introduce the von Neumann-Morgenstern utility into our analysis.


� It differs from the original D(X) in that its performance is closely correlated with that of D2(X). But this does not matter here.


� See Yoon-shik Park, “The Role of Financial Innovations in the Current Global Financial Crisis,” Paper presented at The 2009 Conference of Korean Economic Association, February 12, 2009.


� See Mauro Gallegati, Bruce Greenwald, Matteo G. Richiardi, and Joseph E. Stiglitz, “The Asymmetric Effect of Diffusion Process: Risk Sharing and Contagion,” Global Economy Journal, vol. 8, Issue 3, 2008, 1-20.
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