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ABSTRACT

The topic of asset price bubbles is one of the most challenging issues facing modern central banks, yet the economics profession has not been able to work out a convincing method for identifying bubbles at early stage and real time. The relevant researches are either trapped in the dispute about whether bubbles have ever existed or struggling with the noises and miss-out errors which make the predictions lack sufficient confidence. This paper argues that bubbles are harmful phenomena and the task of economists is to find a way to reduce the harm. If a theory cannot find bubbles the conclusion should be that the theory has no explanatory power. Different from the conventional and the irrational approaches, this paper puts forward a macro and rational approach to bubbles, which provides an easy, early stage, real time and econometric error free identification method.  
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A MACRO AND RATIONAL APPROACH TO ASSET PPRICE BUBBLES:

DEFINITION AND EARLY IDENTIFICATION AT REAL TIME

The topic of asset price bubbles is one of the most challenging issues facing modern central banks. The economics profession is divided with regard to whether a central bank should react to asset price bubbles directly or indirectly. The first difficulty is that economists have not established a workable method that can, with sufficient confidence, identify asset price bubbles at early stage and real time. It is not surprising, therefore, that central banks hesitate in making decisions and are extremely prudent in taking actions.
 It should not be an overstatement that appropriate monetary policies can never be materialized as long as the issue of identification is unsettled. As an effort to settle the issue, this paper puts forward a new approach. Section 1 starts the new approach with a discussion of the definition of asset price bubbles and restores the definition to the original meaning of the term. Section 2 explores the essence of asset price bubbles by distinguishing different types of demand for assets. Section 3 analyses the process of resource allocation to asset investment and examines how asset price bubbles emerge from the process in a rational market. To separate the bubble element from asset price, section 4 sets the necessary and sufficient conditions for asset price bubbles to emerge and works out a bubble identification and measurement method. Section 5 verifies the new approach with a brief empirical study. The final section makes some comments on the extant theories of bubbles and summarizes the novelties that may be claimed for this study.

1. The Phenomenon of Bubbles and the Definition

The phenomenon of asset price booms, which is inevitably followed by price tumbling and financial instabilities/crises, has occurred and repeated in many countries. The subprime crisis is the latest one. This phenomenon gave the birth to the term “asset price bubbles” (simplified as “bubbles” below). This term depicts vividly the characteristics of the phenomenon, including the initial boom, eventual collapse of the asset prices and financial instabilities. The occurrences of the phenomenon brought the financial systems into turbulences and harmed the economies. In searching for prevention of the potential harms that bubbles would do to the economies, the study of the bubble phenomenon became an important area of economics. Both the phenomenon and its study have a long history and the relevant literature is extensive but the issue of bubbles is still a headache of the economics profession. The literature does not offer many convincing answers even to the most basic issues. What is more ironic is the fact that the study was originally a respond of economists to the phenomenon in history and aimed at finding a prevention but now itself is trapped in the dispute about the very existence of the phenomenon.
The fundamental reason for the confusion is the lack of a correct and precise definition of bubbles. It is common practice that people do not take the trouble to define those matters that people can understand each other easily by simply mentioning their names when communicating. Kindleberger once took beautiful women as an example to explain that a definition is not important for financial crises. He said that though there is no precise definition for beautiful women but we would have no difficulty to recognize them when seeing them, given the historical and cultural background. That is enough, of course, for the notion of beautiful women because we do not have to identify their existence earlier and nor do we have to avoid them. But if we do a precise definition is a must.

Historically, “bubble” is the name assigned to those asset price booms, which are inevitably followed by price tumbling and financial instabilities/crises. But since then people have been taking liberties with the term. It has been applied to different matters, consciously or unconsciously. The misapplications are in two directions: 1) The term is often applied to all cases of asset price boom, with no serious attention paid to whether they are followed by price tumbling and financial instabilities/crises; 2) it is taken for granted that bubbles are the deviation of market prices of assets from their true values and thus the term “bubble” becomes the name of a prior notion, that is, the deviation rather than the name of the original phenomenon that gave the birth to the term. The fallacy of the former is abuse of the term “bubble”. Its consequence is that many non-bubble cases are called “bubbles”. The fallacy of the latter is illegal swap of concepts. Its consequence is that the theory is fruitless. When the relevant empirical studies could not find the deviation the researchers do not take the results as evidences that deny the existence of the deviation only but go on to deny the existence of the once existed phenomenon of bubbles. Each of the two definitions cannot defeat the other, due to its own fallacy, on the one hand; the life of each gains some justification from the fallacy of the other, on the other hand. Both of them cannot provide a solid base for the study of bubbles.

Different from both of them, the approach of this paper to the definition of bubble is to emphasize that “bubble” is a name of fact and to restore its original meaning. The term of “bubbles” is defined as asset price booms that are inevitably followed by price tumbling and financial instabilities/crises. In the world economic history, this phenomenon has occurred and repeated many times, with the 1920s’ and 2004-7 booms in US and 1980s’ boom in Japan being the most serious ones. The term “asset price bubbles” will be used below in this sense only. 
This definition consists of three elements:1) asset price booms; 2) not all booms are bubbles, only those that are inevitably followed by price tumbling and financial instabilities/crises are bubbles; 3) bubbles are a kind of phenomenon that have repeated in history. Its existence in the history is a fact that cannot be denied by any empirical studies based on certain prior notion. If an empirical study cannot see the existence of these historical bubbles it is not the evidence that can deny the existence of these bubbles. On the contrary, it is the evidence proving that the study is flawed. The flaw may be due to the defects in its information and techniques or the invalidity of the method and theory on which the empirical study is based. 

This is an issue of methodology. A scientific methodology means that the validity of a theory of bubble should be tested and verified by facts. The validity of the bubble hypotheses put forward in this paper will be tested by some historical data in Section 5. Only those theories that are able to explain the bubbles in history, predict bubbles in the future and verified by facts can be accepted as valid. It is not a scientific attitude to determine whether those historical bubbles had existed on the basis of certain prior notion.
2. Different Types of Demands for Assets and the Essence of Bubbles

By definition, bubbles are those asset price booms, which are inevitably followed by price tumbling and financial instabilities/crises. To identify bubbles out of non-bubble asset price booms, therefore, we must understand what kind of booms would be inevitably followed by price tumbling and financial instabilities/crises. For this purpose, we must be able to distinguish from asset prices the element that is prone to drastic inflation and contraction. This is the key to comprehending the essence of bubbles and to their identification. It is also the difficult point that retards the progress in this area. Meltzer (2003, 31) pointed out: “One can imagine, and perhaps hope, that, in the future, economists will develop techniques that reliably separate the determinants of asset prices. … We are not there. We are not even close to a useful model of asset prices that separate the various sources of changes.” This section is set out to do the separation task. For this purpose, we need introduce the concepts of use value demand, swelled demand and invented demand for assets.
Use value demand (Du): 

It is the demand for the current use value of assts, no matter the demand is supported by buyers own funds or financed by credit. The purpose of Du is to use the asset to serve owners own needs or to receive earnings of the assets in current time, for example, the purchase of residential properties for own occupation or leasing for rental income, the purchase of shares to receive dividends at present time, etc. This type of demand is based on the use value of asset and thus does not change dramatically in absence of extraordinary shocks. The corresponding portion of asset price is materialized by the use value of asset and thus would not rise and decline dramatically, either. Let us call this portion “materialized value”. It is indicated by Vu in figure 1.

Swelled demand (Ds): 

Demand for assets may occur for holding them and waiting for capital gains from the increase in price. This type of demand is not related to the current material use of asst and thus may disappear if the expected capital gains vanish. This demand may push asset prices higher than Vu. If the demand is met by buyers’ own savings it is supported by real purchasing power though it exaggerates the demand for the assets. Let us call this nonmaterial but own-funds-supported demand as “swelled demand” (Ds). As depicted in figure 1, Ds pushes asset prices to a level higher than Vu. Let us call the incremental portion in asset prices “swelled value” (Vs). Because Ds is supported by investors’ own savings and thus limited by the availability of the savings. It is unlikely to increase dramatically. Correspondingly, the expansion of Vs is limited. When the expected capital gains are in doubt investors may avoid “fire sale” and there may not be credit crunch since the assets are financed by their own money. If asset prices turn from rising to declining the declining will be benign and will not lead to financial instabilities/crises.


[image: image1]
Invented demand (Di): 

If there are nonmaterial demands for assets and some of these demands are financed by credits, this portion of demands is invented. The purchases of those shares with earnings lower than interest rate or those properties with rental income lower than running cost are some of the examples of Di, if financed with borrowed money. As figure 1 depicted, the invented demand pushes asset prices from (Vu+Vs) to Pa. Let us call the incremental portion “invented value” (Vi). Different from Ds and Vs, Di and Vi are financed by credit. Due to the mechanisms of collateral and mark to market, Di and Vi are not only able to expand rapidly through levered positive feed-back but also able to shrink dramatically through de-levered positive feed-back. In reality, the expansion mechanism inflates credit and asset prices when there are expected capital gains then the shrinking mechanism sets in to let go of the inflation when there are capital losses, of which the consequence is financial turbulences. This is the phenomenon that is called a “bubble”. The bigger the size of Vi, the more dangerous the bubble, the more serious the financial turbulence will be.

The conclusion is: bubbles result from the behaviour of purchasing assets with borrowed money for selling them at higher prices. The bubble portion in asset prices is Vi. The essence of bubbles is the demand for assets which is invented by credit for capital gains. It involves two elements: the buying-for-selling behaviour and credit activities. This is not an entirely new understanding of bubbles. Many economists, Fisher, Minsky, Kindleberger, Benjamin Friedman, Borio and Drehmann, to name a few, have elaborated the role of one or both of the two elements in the story of bubbles and financial instability. The contribution of this paper is just finding the right way to combine them in the interpretation of the bubble phenomenon.

According to the above analysis, bubbles are results of invented demands. Can these invented demands emerge in a rational asset market? Let us answer the question by examining the decisions of asset investment.
3. A Macro-Analysis of Asset Investment and the Emergence of Bubbles

The last section shows that Vi is the bubble portion in asset price which is prone to rise and decline dramatically. The task to identify bubbles out of various cases of asset price boom is therefore to find out which asset price boom contains Vi. Unfortunately, Vi cannot be observed directly from the market. Since Vi is pushed by Di, however, we can detect Vi by examine whether there is Di in the market. The keys are: 1) to distinguish Du from nonmaterial demand; 2) to distinguish Di from Ds. The extant theories of bubbles are not able to make these distinctions. This is obvious for the irrational theories.

As far as the conventional theory of bubbles is concerned, the standard model of asset price values the asset as the present value of the stream of dividends that the investor expects to receive in all of the holding periods. This model is valid and useful if applied to asset investment decisions of individual investors in isolation. From the viewpoint of an individual, an investor may borrow money and even bear losses in early periods and repay debts and earn more income in later periods in order to maximize profit. That is, individuals’ investment consideration usually spans many periods. However, the analysis of the long term investment decision is not helpful for interpreting bubbles. In this long term analysis, capital gains are interpreted as the expected increases in the income of assets (e.g. dividends of shares). Therefore, capital gains at the present period disappear and thus the analysis cannot provide any tool to distinguish Du from the total asset investment. Nor is it possible to divide the market prices of assets into Vu, Vs and Vi. The conventional theory has no power to explain bubbles because it is micro by nature while bubbles are macro phenomena. To understand how bubbles emerge in the rational markets, we need a macro perspective.

3.1 A macro analysis of asset investment

On the macro level, the investment consideration over periods disappears. On the one hand, the concept of holding period is meaningless from the viewpoint of the economy as a whole. Every unit of asset is being held all the time as long as it exists in the economy because every sale by one investor means a buy by another investor. On the other hand, an economy as a whole is a close system
, the income of the next period cannot be used in the current period.
 For each period, the volume of investable funds is given by total savings of the current period. Individuals make investment with either their own savings or others. Apart from the income that is left over after consumption there is no funds whatsoever available for the economy to borrow. The reason is simple: the savings of the next period has not been produced in the current period, yet. In short, on the macro level, there is no issue of allocation of funds between different periods. What to be considered is the optimal allocation of funds between different areas, under the constraint of the current savings.

For our purpose, in each period, the total value of asset investment made by all investors must not exceed the volume K* that is determined by the optimal allocation of funds between physical investment and asset investment. How is K* determined? For an economy as a whole, in any given period, we have the total return to asset investment ((), 
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Where K represents the total value of those funds invested in assets, ( the average earning rate of K, ( the average increase rate in asset price. For simplicity, assuming that transaction costs of asset investment are negligible, we have total costs of asset investment (B):
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Where r is the current interest rate. We have the net return to asset investment (():
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For the given amount of investment resources in the economy, the optimal allocation requires that:
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With the market resources allocation mechanism, the total asset investment will approach to K* that makes the following equation hold:
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The micro mechanism to fulfil this process is: each investor acts according to the principle of maximizing their net return and adjusts their asset investment portfolios to ki* that make the following two equations hold:
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Where i represents the ith investor, there are n investors in the market; ei is the average earning rate of ki* and (i is the average increase rate in prices of asset portfolios. If the ith investor does not invest to the point of ki* it means that there is more profit to be earned if investment increases in that asset portfolio. Some more aggressive and clever investors will set in. In the opposite case, if the ith investor invests to a level beyond ki* there are losses. He tends to reduce his investment.
3.2 The emergence of bubbles

The following three figures illustrate the investment process and the emergence of bubbles. In these figures, the curves of r, ( and ( (=(+() express the relationships of the three variables (interest rate, average earning rate and the overall return rate) with the total asset investment (K), respectively. In a given period, r is given and thus a horizontal line; earnings of assets are determined by given productivity and thus ( is inversely related to K; but asset prices are positively related to K and thus the average price increase rate, that is, the difference between ( and ( enlarges as K is getting bigger.


[image: image9]
In figure 2, the market is static without changes in price ((=0), K* is the optimal volume of asset investment that maximizes total returns of the economy and Ks is the investment that is financed by asset investors’ own savings. ( is still greater than r after the investors use up their own savings. They will not stop there as more profit can be earned by adding more investment. They will borrow money and expand investment to K* to maximizing their profit. In this circumstance, the debt-financed investment is for asset earnings not for capital gains. It is not Di and thus there is no bubble in the asset price.
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In figure 3, the asset price increases. When investment reaches the level of Ke, (=r. Investors will not stop there because there are capital gains to be grabbed. They expand investment to K* with their own savings and stop there to avoid losses (assume that investors’ savings are not less than K*). Though the excess of K* over Ke is for capital gains it is supported by investors’ own savings. It is swelled demand not invented demand and thus there is no bubble in the asset price.

In figure 4, the asset price increases. When investment reaches the level of Ke, (=r. Investors will not stop there because there are capital gains to be grabbed. When investment expands to Ks (assume that investors’ savings are greater than Ke) the investors’ own savings are used up. But investors will not stop there because there are remaining capital gains to be grabbed. They will borrow funds to expand investment to K* and stop there to avoid losses. The excess of K* over Ks is for capital gains and financed by credit. It is Di and thus bubbles emerge in the asset price.

The above analysis shows that Di, i.e. the bubble behaviour conforms to the principle of profit maximization and is entirely rational. This explains why most of the empirical studies cannot locate the historical bubbles. Essentially, these studies are directed by the conventional theory of bubbles and try to find bubbles outside the rational world.
 The above analysis also reveals why the conventional approach is fruitless. This is because, conceptually, its micro perspective regards Vi as part of the true values but at the same time defines bubbles as deviations outside the true values.
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From the macro perspective, the bubble activities maximize the return of total funds of the economy and realize the optimal allocation of funds between asset investment and other investment in the given period. The efficiency problem with bubble activities is not in the current period but that they sow the seeds of financial instability in the future.

4. A Macro Approach to Bubble Identification and Measurement

The above analysis tell us that the identification of bubbles should not look directly at how much asset prices have inflated but instead examine whether the market meets both the necessary condition and the sufficient condition for bubbles to emerge.

4.1 The necessary condition
The necessary condition for bubbles to emerge is the existence of nonmaterial demand for asset, i.e., the average earning rate is lower than interest rate. The necessary condition means that it is not reliable to look at the P/E ratio only when judging whether there are bubbles in the share market. Interest cost must enter the picture. If interest rate is only 1%, for example, the price is not too high even if the P/E ratio is as high as 50. This is because the earning rate is 2%, higher than the interest rate. If interest rate is 10% instead, the price is too high even if the P/E ratio is as low as 12. This is because the earning rate is only 8.3%, lower than the interest rate.

In the above analysis, the effect of changes in the general price level is avoided for simplicity. The real cost of asset investment is real interest when the general price level changes. The necessary condition for bubbles to emerge is:


( < r – p
where p is inflation rate. The transaction costs should also be taken into consideration, of course, but they are omitted in this study.

It must be pointed out that ( is not the earning rate of an individual asset but the average earning rate of the asset market in question as a whole. ( < r – p should be used for judging the overall price level only, not for individual asset. Different assets (e.g., different shares) have different P/E ratios because their expected earnings are different. It is justifiable. For asset j with increasing expected earnings, ej< r-pj does not indicate that there are bubbles in its price if there are no bubbles in the general prices.

For an asset market as a whole, (< r-p means that there is a possibility for bubbles to emerge but bubbles will not become reality until the market meet the sufficient condition as well.

4.2 The sufficient condition
The sufficient condition for bubbles to emerge is that there are invigorate credit activities in the market. When the market does not meet the necessary condition invigorate credit activities do not result in financial instability, under the condition of an efficient safety net, even if the credit/income ratio is higher than the historical high. When the market does meet the necessary condition invigorate credit activities mean that bubbles are reality. As bubbles are inflating, financial instability is getting serious even there is an efficient prudential management in the financial sector.

4.3 Early identification and measurement at real time

We analyse the relationship between ( and (r-p) and credit activities to identify bubbles. When ( > r – p, there is no bubbles in the market even if there are invigorate credit activities, the proportion of credit-funded transaction in total transaction is increasing, and the credit/income ratio is higher than the historical high. When ( < r – p, there are bubbles in the market if there are invigorate credit activities and the proportion of credit-funded transaction in total transaction is increasing. Take the property market as an example, when ( < r – p, bubbles emerge and inflate if the deposit requirement is lowering. In this circumstance, bubbles exist even if the credit/income ratio does not reach the historical high. 

Once bubbles are identified, for a quantitative analysis of their seriousness, the excess of (r-p) over ( can be the first measurement. The bigger the size of the excess, the more serious the bubbles will be. The proportion of credit-funded transactions in total transactions of the asset market can also be used as a measurement of the seriousness of bubble. An increasing proportion indicates worsening of bubbles. The higher the proportion, the more dangerous the bubbles will be. The total credit and the credit/income ratio of the economy are thermometers of the financial system. The changes in and level of the total credit and the credit/income ratio can also serve as reference indicators. Given that all information on (, r, p, credit activities and transaction volume of the asset market, and the total credit and credit/income ratio are available or can be available if sought at real time the identification and measurement of bubbles can be carried out at real time.

5. Empirical Verification of the Macro Approach

Theories and approaches cannot be claimed as valid until they are verified by facts. Our macro approach to bubbles cannot be an exception. The following is a test of the approach.

Kroszner (2003) showed that some cases of share price boom were not bubbles. For example, “From the vantage point of peaks in 1956 and 1987, the rapid run-up in prices, which were of similar size to those of 1929 and 1937, were not foreshadowing an imminent and precipitous decline.” (p. 4) These cases can be used to test our identification method. Among these cases, the data needed for the test are available to the author only for the 1929 and 1956 cases. Even for these two cases we can only have a partial test because not all of the data needed are available. 
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	Year
	(
	r
	p
	(–(r–p)
	Necessary

	
	
	
	
	
	condition

	1924
	5.87
	3.64
	-0.19 
	2.04 
	No

	1925
	5.19
	4.23
	1.37 
	2.33 
	No

	1926
	5.32
	4.6
	-1.54 
	–0.82
	Yes

	1927
	4.77
	4.35
	-2.15 
	–1.73
	Yes

	1928
	3.98
	5.86
	1.60 
	–0.28
	Yes

	1929
	3.48
	7.75
	-0.39 
	–4.66
	Yes

	
	
	
	
	
	

	1950
	6.3
	1.59
	1.39 
	6.10 
	No

	1955
	4.1
	3.01
	1.45 
	2.54 
	No

	1956
	4.1
	3.89
	3.41 
	3.62 
	No

	Notes:
	
	
	
	
	

	(: common stock annual yields.

	r: stock exchange time loans 90 days interest rate.

	p: inflation rate calculated from implicit price index.

	Sources:
	1.US Department of Commerce (1958), p.470, 465, 466
	

	
	2.US Department of Commerce, Bureau of the Census (1975) 

Part I, 224, Part II, pp. 1001, 1003, 1009.


Since the data on total volume of transaction and credit-funded transaction in share market are not available for this study we cannot test whether the US share market met the sufficient condition for these two cases. Nevertheless, the test for the necessary condition shows that the experience in these two periods verifies the macro approach and its identification method. Table 1 displays the result of the test. For the 1929 case, the necessary condition emerged in 1926 and reached a high level in 1929. The macro approach is not going to reject the possibility that there were bubbles in this period. The history verifies that the share price boom in this period was indeed a bubble. For the 1956 case, though the share market boomed but did not meet the necessary condition and thus the macro approach rejects the possibility that there were bubbles in the market. This conclusion is also verified by history. The transaction costs are not taken into consideration in the tests because the data are not available. The significant differences between ( and (r–p) seem to assure the conclusion that the approach would be verified even if transaction costs were taken into consideration.

This test is preliminary and far from sufficient, of course, more tests should be carried out when data permitting.

6. What Are New in This Paper?


The approach of this paper contains some novelty in the following aspects:


A macro perspective
The extant theories of bubbles are mainly limited to the micro perspective，interpreting bubbles with individual behaviour, rational or irrational, while the macro dimension does not have any role in the story. It is true that, in the final analysis, bubbles are results of individuals’ activities. However, bubbles are collective results of many individuals rather than unrelated results of isolated individuals. Though bubbles may start from asset price booms of some individual industries only are the overall price booms of an asset market called bubbles that harm the economy. The expected increasing earnings of new industries may push their stock prices higher. Its consequence is the changes in price structure of the stock market. It does not necessarily lead to an overall boom of the stock market. Using changes in productivity to explain bubbles is not convincing, either. Changes in productivity are slow and gradual. They cannot justify the soaring and tumbling of asset prices. As elaborated above, the conventional approach cannot explain bubbles because Vi disappears in the micro analysis. As macroeconomic phenomena, bubbles need to be analysed in a macro perspective.

The lack of a macro approach retards a thorough understanding of bubbles. As studies of bubbles proceed further and deeper, in fact, researchers have touched the macro nature of bubbles bit by bit. There have been appeals to and demands for a macro approach. For example, Shiller (2003) iterated the parable of the blind men and the elephant to emphasize the need of an integrating approach to bubbles, Borio and lowe (2003, p. 248) argued: “It is the combination of these symptoms that matter.” To comprehend the elephant fully, we must have an overall viewpoint over all parts of the elephant. Efforts have been made in this direction. For example, Borio and Drehmann (2009) is the most recent work that tries to analyse asset price bubbles through combination of events and constellations of conditions
. In the same direction, this paper advances one step further.

An abstract analytical framework on macro level

It is pointed out above that, to comprehend the elephant fully, we must have an overall viewpoint over all parts of the elephant but an overall viewpoint does not mean to simply pile or add up all the parts. Borio and Drehmann (2009, p. 24) pointed out: “There has been an excessive tendency to “look” at everything without a good sense of “how” to look at everything.” A good sense demands a full appreciation of the organic relationships between various relevant variables. As far as bubbles are concerned, the appreciation cannot be achieved without an abstract analytical framework.

For simple issues, for example, demands for ice cream in Venice in September, connections between variables can be established directly from empirical studies. For complicated issues, such as bubbles, we need abstract reasoning. As discussed above, asset price booms are the essential symptoms of bubbles but not every case of asset price boom contains bubbles. There have been efforts to introduce more symptoms for identifying bubbles. Additional to asset price boom, the most common symptom of bubbles is massive expansion of credit. And thus it is naturally included in the model for prediction of bubbles. The model can predict most bubbles but there is still a problem of confidence because the prediction is still not free of noises. More criteria may be introduced, of course, to reduce noises but by introducing more criteria, the error of miss out may increase at the same time. In a nutshell, establishing relationships between variables by empirical studies can never be completely free of false signals and miss out errors.

This is a serious problem for the issue of bubbles and the prediction would be of little value because without confidence that bubble conditions exist, policymakers must be wary about responding to a bubble prediction, given that the responding may result in more harm than good if the prediction is by chance a false signal. To eliminate the errors in prediction the only way is to build up an abstract analytical framework that can bring to light the mechanisms through which various variables are connected with bubbles. On top of their empirical work, Borio and Drehmann (2009) fully realized the urgent need for the progress in analytical work and called for more work to be done. This paper represents a contribution in this direction.

A rational approach

The conventional approach to bubbles is to define bubbles as the deviation of market prices of assets from their true values which are defined as the discount value of investors’ rational expectation of total return to their assets in the future. This approach effectively eliminates the phenomena of bubbles from the rational world. It puts the issue of bubbles, from the very beginning, in a place which is entirely incomparable with the notion of rationality. With this approach, the task of identifying bubbles turns out to be a task of proving that the market is irrational. This paper argues that the conventional approach is fallacious and puts forward a theory of bubbles, which is based on the assumption of market rationality, and shows how bubbles emerge from the rational behaviour of investors.

While the conventional approach excludes bubbles from the rational world the irrational approaches interpret bubbles directly by irrational factors, including imperfect information, agent problems, myopia, manias, etc. The reasoning is the same as that of the conventional approach. That is, bubbles are deviations of market prices from true values. The irrational approaches explain the deviations with the irrational factors. It is questionable that these deviations can become bubbles. After all, all the irrational factors listed do not alter the decision-making of investors in a manner of maximizing their returns on the basis of their limited rationality. Their decisions may not always consistent with the requirements of the optimal efficiency and may from time to time fail to bring them the maximum returns they might potentially earn, due to the limitations of their rationality. Even if it is the case the deviations caused by the irrational factors are not sufficient to become bubbles. The reasons are: 1) Though these factors deviate the market prices of assets from their true values these deviations should not be systematic and persistent. Their distribution should be random and normal, their size should be modest and they should be corrected from time to time. In short, they are not sufficient to cause asset prices to soar persistently and then to tumble endlessly. This should be the reason why most of the empirical studies cannot find the evidence that market prices of assets systematically deviated from their true values. 2) These irrational factors exist in the economic reality all the time but bubbles do not exist all the time. Obviously, there must be some other factors in the rational world which determine when bubbles emerge and disappear. This study has brought these factors to light.
The irrational approach to bubbles is of little value for policymaking. It cannot provide a method to identify bubbles. If this approach is valid it means that bubbles would never be prevented successfully because these irrationalities are related to the nature of human beings and thus can never be overcome completely. For example, one of the policy suggestions from the irrational approaches is to improve investors’ information. But everybody knows that information can never be perfect whatever efforts have been made. Fortunately, this paper has demonstrated that bubbles are the consequences of market participants’ rational behaviour. They can and must be interpreted and identified on the basis of rationality. They can be successfully prevented once they are fully understood.

A workable, reliable, early stage and real time identification method

The extant prediction methods for bubbles have the following drawbacks: 

1) Excessive information requirements: Most of these methods need a massive amount of data, many of which are not available at real time and some of which are not observable at all and can only be estimated through sophisticated econometric process without sufficient confidence.

2) Ambiguity of prediction: The prediction results have noises and miss out errors and thus are far from being sufficient to build a policy maker’s confidence.

3) Too late prediction: The criteria used in these studies to identify bubbles are information from previous bubbles. When these criteria are met, the bubbles would be too mature for policymakers to do anything.

This paper has put forward an identification method that can overcome all these drawbacks.
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� For more discussion, see Trichet (2005).


� The irrational theories will be further discussed in Section 6.


� For an open economy, the analysis is complicated by more factors but they should not alter the basic analysis of bubbles. For simplicity, this paper is confined to the close economy. 


� A further explanation is needed here. Government debts are usually criticized as borrowings from the next generation. It is right in the sense that the next generation may need to pay taxes for the repayment of previous government debts. This is however not equivalent to the statement that a government can borrow the income of the next period. All funds raised by governments are from private savings of the current period. The repayments in the next period are made by the community (including the next generation) but remained in the next period. They cannot be advanced to the previous period. The only change is that repayment funds transfer from public savings to the creditors. In short, government debts do not involve any inter-period reallocation of funds.  


� See, for example, Donaldson and Kamstra (1996), McGrattan and Prescott (2003).


� To avoid the confusion in the definition and identification of bubbles, they instead study financial imbalance, which is essentially equivalent to bubbles as asset price booms and credit expansions are taken as the basic indicators of financial imbalance.


� They are type I and type II errors in econometric terms.
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