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Academic Literature on Bubbles?

 Common misunderstanding: academics believe in efficient markets, thus, there is
little academic interest in bubbles
* |tis far from the truth
* Academics in general do not argue that markets are efficient

* Even proponents of efficient markets think market prices can be dislocated
temporarily

In fact, there is a large academic literature on bubbles. The problem is that there
are too many

* |n this seminar, | will selectively review academic literature on bubbles by choosing
those practically useful (hopefully!)
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Practical Lessons from Academic
Literature

* Theoretical side:

* Depending on the nature of bubbles, it gives different prescriptions for investors
about what to do as an individual investor (or institution) in the economy

* For example, theories suggest we should invest in certain kinds of bubbles rather
than avoid them (but what kind? And is that harmful for the society?)
* Empirical side:

* There are plenty of methods on testing and detecting bubbles, but the results are
not conclusive

* Some methods may be handy in some cases, but in most cases we won’t get much
practical guidance (in particular about whether to invest or not)
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Main Agenda

* The ultimate question today: “Should we invest in bubbles?”

1. Not all bubbles are equal
*  Various kinds of theoretical bubbles

2. We are not talking about the same bubble
*  Elusive definitions of bubble

3. Bubbles are too slippery to catch
*  Challenges in testing or detecting bubbles

4. Who are the winners?
*  Can we time the market with bubbles?

5. Bonus tracks: Bitcoin bubbles, and Reference
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Theory of Bubbles

* Irrational bubbles
* Bubbles are caused by irrationality (or behavioral bias) of people
* Investors don’t even realize that there is a bubble
* Example: irrational exuberance (price increase to optimistic belief, more optimistic
belief to further increasing price, and so on)
* (Rational) bubbles*

* Bubbles arise even when investors realize that there is a bubble because it is
individually optimal to invest (it may or may not be socially suboptimal)

* Example: money (price is non-zero and fundamental is zero)

* | put a parenthesis on the word rational because the term “rational bubbles” is often used in a narrower sense in academic literature. But,
here | mean any bubble not driven by pure irrationality
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Impossibility of Bubbles

 |f all (or at least some) investors are rational, bubbles are often theoretically
impossible. Why?

* Arbitrage can eliminate any mispricing for an asset with immediate payoff
* A chain of arbitrage can eliminate any possibility of mispricing at any point of
time*

* Generating bubbles in a theoretical model with all rational investors with perfect
(frictionless) markets often requires very special conditions which may be practically
uninteresting

* But, it is not all impossible when we make the models a little more realistic

* This is called “backward induction” in economics jargon.
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Possibility of Bubbles

* Market imperfection*®
* Bubbles exist for good reasons. They actually offer investors better investment
opportunities

* Limits to arbitrage

* Bubbles do not help anything. But there is no way to eliminate bubbles because
arbitrage is difficult (chain of arbitrage is broken somewhere in the middle)

* Financial intermediation
* There are misaligned incentives between ultimate owners and delegated investors

* Bounded rationality, heterogeneous beliefs, etc
* Bubbles don’t require too much irrationality in the context of markets

* A correct academic jargon would be “incomplete market” which means investors cannot trade against all possible contingencies including the time
dimension
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Should Bubbles Burst?

* |rrational bubbles

* Yes, it will burst as soon as enough people realize it is a bubble (however, lack of
coordination may delay bursting a bit further)

* (Rational) bubbles
* |t depends on the nature of the bubble

* Some bubbles may stay forever without bursting if market imperfection or limits to
arbitrage persist

* Bubbles may eventually burst either because of reduction in driving forces or
because of outside shocks (such as regulations or weakened confidence)
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Prescriptions for Investors

* |rrational bubbles
* What to do: should avoid it as soon as you realize it is a bubble unless you are sure
that you are the smartest who can time the market
* (Rational) bubbles
* What to do: it is rational to invest in it
* |nvestors receive what they deserve (high returns for bubbles are often
compensation for bearing risk of bubble assets)

* (Boundedly rational) bubbles
* What to do: this is in-between case, investors should approach it case by case
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Theories on Welfare

* Bubbles are not always bad. However, it is usually bad
* Bubbles misallocate resources
* Bubbles create illiquidity and fire sales in the aftermath of their bursts

* |f bubbles exist because of market imperfection, it can be beneficial

* Bubbles help economic activities by providing better investment opportunities
(e.g., store of values)

* Bubbles can promote innovations (e.g., knowledge spillover)

* Private optimality does not equal social optimality

* |Individual investors may optimally invest in bubbles even when it is socially
undesirable (individuals do not internalize social cost)

ASSET PRICE BUBBLES BY JUNGSUK HAN
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Theories on Policies and Regulations

* |f bubbles exist for good reasons, one should be careful
* The theory of second best: reducing bubbles may be possible, but at what cost?

* High interest rates (leaning against bubbles) will reduce bubbles?

* |tis theoretically unclear; it may actually boost a bubble even larger by raising its
growth rate
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Definition of Bubbles

* Most of confusions often arise from the fact that there is a lack of consensus on the
definition of bubbles
* So, what are the usual definitions of bubble?
* “price > fundamental value” (overvaluation)
* Ponzi game (bigger fool theory)
* Sharp rise and fall in price
* And more ...

* |nfact, there is a deeper problem lying in this disagreement than just terminology

* Even though we agree on terminology, we may not agree on the actual
fundamental value

ASSET PRICE BUBBLES BY JUNGSUK HAN
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The Usual Definition: “Price >
Fundamental”

* Defining bubble as overvaluation is reasonable, and it is by far the most popular
definition. But, using it is not that easy as it sounds Why?

* The issue is that we do not agree on the term “fundamental value”, and
furthermore we do not know it even if we do agree

* |nfact, it is not just a matter of terminology. It is more complicated than that. Itis a
matter of market imperfection

* So, what is the fundamental value?
° Present value of cash flow?

P > PV(cash flow) means a bubble?
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Issues with “Fundamental Value”

* Disagreement on cash flows
* Private information
* Optimistic or pessimistic beliefs, higher-order beliefs

* Fundamental value may not just lie in cash flows
* Liquidity, credit, control rights, etc

* Disagreement on discount rates
* Risk attitude
* Wealth

* |f market is imperfect, we simply cannot agree on both the payoff and the discount
rates even though we are using the same terminology*
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* No, unless we have good ideas about expectations and discount rates
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(Source: online data from Robert Shiller’s website)
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Again the Same Story...

Prices in Real Terms Prices against Average Income
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Violations of the Law of One Price

* There are some special cases, we can tell price is not equal to fundamental value

* Siamese twin companies (e.g., Royal Dutch Shell): two stocks with identical cash
flow have different prices

* Closed-end funds: price is different from NAV
* Negative stub: spinoff is more expensive than mother firm

* Chinese warrants bubbles 2005-2008: deep-out-of-the-money options trading at
inflated prices

* The direct test of bubbles is to see whether price is greater than fundamental value

* Unfortunately, it is difficult in general
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Detection Method 1: Fundamental

* Adirect test is not feasible because we do not know and cannot even agree on the
exact fundamental value

* |ndirect way of testing bubbles typically assumes a few statistical properties of
fundamental values (essentially assuming that things are not becoming totally
different in the future), then attempts to find bubbles based on those assumptions*

* Many studies report that it is not easy to detect bubbles even with those
assumptions

* Two concerns: (i) economic situations may actually become different (e.g.,

innovations), (ii) no information about the nature of bubbles (so, should invest or
not?)

* In economics jargons, it is called “stationary process” under which time series do not change their behaviors when shifted in time. For example,
cointegration test, which is often used to test bubbles, is based on the assumption.
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 Still another way is using an alternative definition of bubble: finding “explosive price
movements” or “sharp rise and fall of prices”
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* There are various ways of doing this
* Detecting unusual rise in price levels or volatility
» Detecting deviations from certain mathematical patterns found in the past

* These methods are easier to use, but there are still lots of disagreements about
historic bubbles (like the IT bubble)

* [ssues: (i) no connection to the fundamental, (ii) the same issues as the first method
still apply
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Further Remark on Detecting Methods

* Detection methods can be helpful, but sometimes we do not need a sophisticated
detection method if it is rather too “unusual”

Bitcoin Price (USD)
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Rationality or Irrationality?

 Different levels of rationality among people.

* For example, experimental evidence on guessing games show that there are
different depths of reasoning among players
* All players choose a number out from O to 100, and the player who chooses 2/3 of the average
wins
* The only rational outcome is everyone choosing zero, but actual average is actually strictly greater
than zero

* Behavioral biases including overconfidence
* People are often overconfident about their ability or information*
* Empirical evidence on retail traders: “Trading is hazardous to your wealth”

* Svenson (1981) found that 93 percent of American drivers and 69 percent of Swedish drivers believed themselves better than the median
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Need to Time the Market with Bubbles?

* (Rational) bubbles are fair games in which everyone knows they are bubbles
* Some bubbles never burst (like cash)
* Some may burst but offer proper risk premium
* No need for timing the market
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* Some bubbles like irrational bubbles are not fair games
* We should either avoid them or need to time the market
* But everyone thinks they are better than others!
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Can Some Investors Market-time the
Bubbles?

* Evidence in academic literature is generally mixed

* Some hedge fund managers seem to have timed the bubble successfully during
the IT bubble in the late 1990s

* Young and unexperienced investors (mutual fund managers) made bigger losses by
overinvesting in the IT bubble

* Personal home transactions of Wall street securitization managers (midlevel) show

that on average they failed timing the market during the 2004-2006 U.S. housing
bubbles
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Bitcoln

* Money is a bubble according to the definition “price > fundamental” because
fundamental value is zero, but it is a sustainable bubble

* The difference between Bitcoin (or any other virtual currency) and existing
currencies (such as dollar, euro, krona) is that Bitcoin is not a legal tender

* The sustainability of Bitcoin purely depends on investors’ confidence (but even legal
tenders can collapse in the absence of confidence)

* Blockchain technology per se does not guarantee anything, but it does help
boosting confidence if it is useful, safe, etc
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Nature of Bitcoin Bubble

Bitcoin as a rational bubble
* |t exists because market is imperfect, so there is a possibility that it is sustainable
* Bitcoin bubble will burst once confidence becomes weaker (due to regulations, etc)
* Feedback effect between Bitcoin prices and its sustainability

Irrationality
* Too much enthusiasm and self-reinforcing optimism

Large disagreement on the future prospect of Bitcoin

Limits to arbitrage
* Short sale is not possible
* Transactions take a long time at least so far

* Svenson (1981) found that 93 percent of American drivers and 69 percent of Swedish drivers believed themselves better than the median
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Verdict on Bitcoin?

Bitcoin is a bubble, but this does not mean that we should not invest in it

As the theory suggests, investing in a bubble (Bitcoin) may be still rational even if there is a
possibility of collapse

* High expected returns from the bubble (Bitcoin) reflects the risk of potential collapse

But, there may be also an irrationality element in the Bitcoin bubble
* Even though Bitcoin may become eventually sustainable, the irrational bubble component
may not be sustainable in the long run
* A cryptocurrency (it may or may not exist yet) can be eventually accepted as one of the
global currency, but it does not have to be Bitcoin

* |f so, Bitcoin may go bust as market imperfection will be resolved by other means
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Theoretical Price of Bitcoin?

* There is no theoretical guidance from bubble theory about the price of any
cryptocurrency

* Theoretically any money-like rational bubble can take any value

* Total Bitcoin value should be less than the total value of wealth in the world
economy (but this is not very helpful)

* Some food for thought
 Total values (in terms of M2) of both dollars and euros are about $14 trillion*
* Total )value of Bitcoin is about $150 billion as of Feb. 37, 2018 (5327 billion in Dec.
2017

* So, perhaps still more room for growth if it is ever going to be accepted as a major
currency in the future?

* Other definitions can be used here (MO: monetary base, M1: MO+demand deposit, M2: M1+savings deposit), M1 of USD is roughly about $4 tril.
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DISCUSSIONS

* Contrary to the common perception, bubbles are not all bad — so we should invest in

some bubbles (but not all)!

* High returns from investing in a bubble can be just risk premium associated with its

collapse

* Timing the market with a bubble is perhaps a bad idea (unless you think you have
clear advantage like fast trading or private information, etc), and be careful about

overconfidence

* Bubbles are usually bad for economic welfare, but they may be actually desirable in

some Cases
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