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Abstract
How, if at all, is it possible for �nancial regulators to guard against

unforeseen contingencies, given that, by de�nition, we do not when or
how they will arise, or what their e¤ects will be. In this paper, it will
be argued that regulatory systems can be made more robust by imposing
limits in �nancial innovation. The problem, then, is to distinguish between
bene�cial and harmful �nancial innovations. This is a di¢ cult, but not
impossible task

1 Introduction

The Global Financial Crisis of 2008, along with the subsequent sustained de-
pression in the US and Europe, has changed the terms of debate over economic
theory and �nancial regulation. One of the most striking features of the Crisis
was the fact that it came as an almost complete surprise, most notably to those
responsible for macroeconomic policy and �nancial regulation.
The years immediately before the crisis were notable for complacency. In

2008 a seminar on �convergence in macroeconomics�concluded that the long-
running debates between Keynesian and classical macroeconomists had been
resolved, both in theoretical and in policy terms, broadly along the lines advo-
cated by Milton Friedman.
Even more striking was the belief, generally held by central bankers that

the business cycle had been tamed by a combination of improved monetary
policy and �nancial deregulation. Termed the �Great Moderation�, this new era
of economic stability was the subject of a rapidly growing academic literature.
Quiggin (2010, Chapter 1) provides a detailed critique.
The (seemingly) sudden descent into a crisis that threatened the collapse

of the entire global economy focused new attention on the role of unforeseen
contingencies and incomplete awareness in generating instability in �nancial
markets. The �black swan�metaphor1 , popularized by Taleb�s (2007) well-timed
book of the same name, has become popular to describe such contingencies.

1Not, of course, original to Taleb
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This discussion has, for the most part, taken place outside the mainstream
of the economics profession and with little reference to formal decision theory.
However, since the early 2000s, a substantial body of research has developed,
dealing with the concept of unawareness2 .
Initially, the primary concerns of the literature were with issues of knowl-

edge and belief, such as the question of whether an individual can know that
there exist propositions of which they are unaware (Grant and Quiggin 2013a).
More recently attention has been paid to problems of decision under bounded
awareness (see for example, Grant, Kline and Quiggin 2012, Walker 2012) and
to the implications for economic theory and policy.
Grant and Quiggin (2013b) consider di¤erential awareness as a theoretical

basis for the Precautionary Principle, frequently advocated as an approach to
environmental regulation.
Quiggin and Siddiqi (2014) consider the relationship between bounded aware-

ness and �nancial innovation. Quiggin and Siddiqi argue that incomplete and
di¤erential awareness plays a crucial role in the operation of �nancial markets.
The interaction between awareness and arbitrage is crucial in explaining both
bene�cial and harmful �nancial innovations. Financial crises may be explained
as the result of sudden changes in awareness, which may be exogenous or en-
dogenous.

In the present paper, the ideas of Grant and Quiggin (2013) and Quiggin and
Siddiqi (2014) are integrated to propose a precautionary approach to �nancial
regulation.

2 Unawareness and �nancial markets

Research on �nancial markets and choice under uncertainty has been dominated
by models derived from the work of Arrow and Debreu (1954) on general equi-
librium theory and of Savage (1954) on decision theory. The central theoretical
construct in these models is that of a state space 
, a set describing all possible
contingencies that may a¤ect the outcomes of the decisionmaker.
Such unawareness may arise either because multiple contingencies are lumped

together (coalescence) or because some contingencies are disregarded completely
(restriction). Quiggin and Siddiqi (2014), drawing on earlier work by Grant and
Quiggin (2103a) and Heifetz, Meier and Schipper (2006), address the problem
by distinguishing between two kinds of unawareness.
On the one hand, as in Heifetz, Meier and Schipper (2006), agents may fail

to distinguish between distinct states of nature, and may treat the them like
a single state. We refer to this approach as coalescence. Under coalescence,
the state space available to the agent is represented by ~
 = � (
) for some
projection �:
Alternatively, agents may fail to consider some possibilities at all. Grant and

Quiggin (2013) use the term �restriction�to describe the associated state-space

2Schipper (2014) provides a bibliography
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representation of bounded awareness, in which the state space considered by the
agent is a proper subset ~
 � 
 of the full state space.
The contrast between unawareness as coalescence and unawareness as restric-

tion may be illustrated with reference to a simple �nancial decision, considered
by Quiggin (2014). Suppose an agent may choose to invest some of their wealth
in �nancial assets and that there are two such assets, a bank account and a stock
portfolio. Suppose further that there are two relevant propositions, s �bank safe�
(with :s interpreted as �bank fails�) and u �stock price up�(with :u interpreted
as �stock price down�). These two propositions give rise to a state space 

consisting of four states of nature


su = fs ^ u; s ^ :u;:s ^ u;:s ^ :ug

A �nancially unsophisticated agent might be unaware of the existence of
stock markets, and would therefore display pure unawareness with respect to
the proposition u: The agent would therefore consider only the state space 
s =
fs;:sg : From the perspective of a more aware agent with access to 
su; the
states s ^ u and s ^ :u are coalesced into a single state s and similarly for :s:
With multiple agents who must impute awareness to each other, this process
gives rise to a lattice of state spaces, as discussed by Heifetz, Meier and Schipper
(2006).
Alternatively, an agent might be aware of both banks and stock markets, but

might not consider the possibility of bank failure. Such an agent would consider
the state space is 
su = fs ^ u; s ^ :ug, a restriction of 
su:
In the �nancial sector example, both possibilities are relevant. Some agents

may be unaware of the existence of particular �nancial securities and may not
distinguish di¤erent events relevant to the payo¤s of those securities. For ex-
ample, an agent who is unaware of the existence of stock markets (or, more
realistically, has no idea of how they might go about investing in stocks) need
not be aware of events like �stock markets go up�. Alternatively, investors may
regard distinct securities as being e¤ectively equivalent, when their potential
consequences are very di¤erent.
For example, in the leadup to the Global Financial Crisis, a variety of

mortgage-backed securities were rated AAA; that is, were regarded as e¤ectively
replicating Treasury bonds. As it turned out, the set of possible consequences,
including default in the context of a deep recession, were very di¤erent.3

Thus, we have a dual relationship. Restriction of awareness regarding the
state space implies coalescence of elements of the space of acts and restriction
of the set of consequences. Coalescence of awareness requires restriction of the
set of acts or coalescence of the set of consequences.

2.1 Coalescence

Consider �rst the case when unawareness takes the form of coalesence of the
state space. An agent can only consider assets with returns that are measurable

3 I am indebted to a referee for suggesting this point. Some related issues are discussed in
Quiggin (2013).
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with respect to her partition of the state space. Conversely, an asset can only
exist if there is at least one agent for whom the return vector is measurable.
In these circumstances, it is easy to describe situations where arbitrage op-

portunities are not exploited. An example will illustrate. Suppose the asset
market includes a bond which returns 1 with probability 1, and the equity of
three companies competing to develop a new product. One of the three compa-
nies will succeed, returning 1 while the other two will fail.
Observe that a portfolio consisting of all three equity assets replicates the

bond. Hence, normalizing the price of the bond to 1, and assuming symmetry,
the no-arbitrage condition requires the price of the equity assets to be equal to
1/3.
Suppose, however, that all agents in the economy have coarse awareness

and more particularly, that each agent is aware only of one company, and can
therefore hold only the bond and that company�s equity. Risk aversion implies
that the price of the equity assets will be less than 1/3. Hence, the equilibrium
price vector will violate the no-arbitrage condition. This example illustrates:

Proposition 1 In an economy where unawareness takes the form of coales-
cence, arbitrages can persist in equilibrium

2.2 Restriction

Suppose that the spanning and no-arbitrage conditions are satis�ed, and con-
sider an agent with restricted awareness, who is unaware of some state !: By
the spanning condition, it is possible to design a portfolio a� (!) with payo¤
�1 in state ! and 0 in all other states, and this portfolio will have a price of
�� (!) :
Now consider any portfolio a with a non-negative payo¤ in all states except

possibly !; and a price which may be normalized to 1 without loss of generality.
By combining a with 1

�(!) units of a
� (!) we obtain a portfolio with a cost of

zero and a non-negative payo¤ in every state other than !: From the viewpoint
of an individual unaware of !; this is an arbitrage. Hence, we obtain

Proposition 2 Suppose there exists a complete spanning set of securities and
no arbitrages. Then an agent who is unaware of some states will incorrectly
perceive arbitrage opportunities

Corollary 3 If all agents display unawareness of some state, the equilibrium
outcome will violate the no-arbitrage condition

2.3 Unawareness and �nancial innovation

For several decades after the deregulation of the 1970s, �nancial innovation was
seen as unambiguously bene�cial. As with technological innovation in general,
it was agreed that innovation might disrupt established ways of doing things
and impose losses on those slow to adapt. However, again as with technological
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innovation, it was assumed that the bene�ts to society as a whole would outweigh
these losses.
The standard theory of �nancial markets presents them, simply as exchanges

for insurance contracts. Individuals endowed with vectors of state-contingent
income trade among themselves to achieve a socially optimal allocation of risk,
aligned with the aggregate social endowment. Financial innovation is a bene�-
cent process involving the creation of new opportunities for exchange.
This description captures an important part of reality but it is, obviously,

partial. The reality of �nancial markets includes frenetic bubbles and busts,
in which previously unknown or obscure assets rise dramatically in value, be-
fore becoming worthless. Sometimes, the e¤ects of these bubbles and busts are
con�ned to participants in the markets in question. At other times, as in the
present prolonged depression, they bring ruin and destitution to millions of peo-
ple who have never knowingly traded a �nancial instrument more complex than
a savings deposit.
Quiggin and Siddiqi (2014) argue that incomplete and di¤erential awareness

plays a crucial role in the operation of �nancial markets. The interaction between
awareness and arbitrage is crucial in explaining both bene�cial and harmful
�nancial innovations. Financial crises may be explained as the result of sudden
changes in awareness, which may be exogenous or endogenous.
The central observation of Quiggin and Siddiqi (2014) is that the equilib-

rium outcome when agents have bounded awareness violates the no-arbitrage
condition. This fact creates pro�t opportunities for agents with greater aware-
ness. Such agents can exploit arbitrage opportunities, at least up to the point
where other agents become more aware, or when prices shift so as to restore the
no-arbitrage condition.
Arbitrage opportunities may be exploited through trade in existing assets.

However, more comprehensive exploitation will typically involve �nancial inno-
vation, that is, the creation of new derivative assets.
In the example given for coarse awareness, an agent who can exploit the ar-

bitrage opportunities, for example by creating a derivative asset that uses equity
to replicate the bond, will bring asset prices closer to their equilibrium values,
producing a net improvement in social welfare. Such innovations illustrate the
potential bene�ts of �nancial markets in achieving a socially superior allocation
of risk.
On the other hand, all agents are boundedly rational. Innovations may arise

because agents with restricted awareness incorrectly perceive opportunities for
arbitrage. In this case, the market equilibrium may move far away from the
�rst-best. Such innovations are undesirable.
In a sense, undesirable innovations are self-correcting. They create oppor-

tunities for more aware agents to pro�t at the expense of those holding the
overvalued assets. However, there is no reason, under conditions of bounded
rationality, to suppose that the process of correction will be smooth. Moreover,
both because of regulation and because of the nature of �nancial institutions,
sharp corrections in �nancial markets frequently create negative externalities.
Banks that make bad investment decisions may either be bailed out or may
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default on unrelated obligations, leading to systemic crises. Hence, there is no
reason to suppose that the problem of undesirable �nancial innovations will be
resolved smoothly by �nancial market processes.
Rather, the analysis presented above provides an outline for the way in

which bubbles and busts may be generated in �nancial markets. First, a new
�nancial instrument is introduced, which appears to exploit existing arbitrage
opportunities but in fact (or in addition) creates new ones.
The development of the new instrument creates incentive for individuals

to increase their awareness in ways that allow them to discover and exploit
arbitrages. These agents will be keen to sell the new instrument short, while
less aware agents will wish to buy it. Thus, the volume of trade can grow rapidly,
creating a bubble.
The bubble bursts when enough people become aware of the previously un-

considered possibility. Once short positions are large enough, it will be in the
interests of those holding them to make others aware of this fact.

3 The precautionary principle

Grant and Quiggin show how the precautionary principle, often advocated in
the context of environmental decisionmaking, may be justi�ed on the basis of
bounded awareness. In the context of environmental policy, �innovations�such as
new projects and processes may have unforeseen adverse consequences. Hence,
it may be ecologically rational, in the sense of Goldstein and Gigerenzer to
reject such innovations, even when an a bene�t-cost analysis (which necessarily
excludes unforeseen consequences) is favorable. Grant and Quiggin argue for
a modi�ed version of the precautionary principle in which innovations with
unforeseeable consequences may be approved if the potential losses from adverse
unforeseen events can be bounded appropriately.
The analysis of Grant and Quiggin may be adapted to the problem of regu-

lating �nancial innovation.
Represent the problem as an extensive-form game with Nature, denoted �,

using notation based on that of Osborne and Rubinstein (1994) and Halpern
and Rego (2006b). Nature moves �rst, and makes two independent choices.
The �rst, from the set fb;:bg ; is whether or not the system behaves in the way
foreseen by decisionmakers. Nature chooses b with probability �b: The second,
from the set fs;:sg ; is whether or not the �nancial system su¤ers a shock, such
as the bursting of a housing bubble. Nature chooses s with probability �s: The
�black swan�(b; s) case with probability �b�s arises when there is a shock and
the system behaves in a way unforeseen by decisionmakers.
After nature�s move, but before being informed about it, the decisionmaker

makes two choices. First, player 1 (the decisionmaker) chooses from the set
ft;:tg where t denotes undertaking a �stress test� at cost C to ensure that
all reasonably possible consequences have been considered. More precisely, the
stress test will determine which of fb;:bg Nature has chosen and therefore
whether a �Black Swan�shock is possible. If the study reveals a �Black Swan�
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possibility, the outcomes associated this possibility may be incorporated into a
cost-bene�t analysis.
Second, player 1 chooses from the set fi;:ig where i is a �nancial innovation.

This innovation will yield positive returns in the absence of a shock, a small loss
if there is a shock and the system behaves in the way foreseen by decisionmakers,
and a large loss in the �black swan�event.
Notationally, we represent a history h as a sequence of actions. So, for exam-

ple, the sequence of actions �Nature chooses Black Swan and player 1 chooses no
stress test�is denoted by hb; s;:t; ii. A complete history, such as z = hb; s;:t; ii.
is referred to as terminal and associated with a payo¤ v1 (z) for player 1: The
payo¤ for player 1 is the sum of three terms: a bene�t B, received if the project
is approved, a cost C incurred if the study is undertaken, and damage H;L or
0; determined by Nature�s choice and incurred if the project is approved.
More precisely, the payo¤s are

vh�; �;:t;:ii = 0

vh�; �; t;:ii = �C
vh�;:s;:t; ii = B

vh�;:s; t; ii = B � C
vhb; s;:t; ii = �L
vhb; s; t; ii = �L� C

vh:b; s;:t; ii = �H
vh:b; s;:t; ii = �H � C

The information sets I1 (h) available to player 1 at history h (that is, the his-
tories considered possible by player 1 when the true history is h and 1 is to
play) are: fh�; �ig , after Nature�s move; fh�; �;:tig after a decision not to test,
fhb; �; tig after a test revealing b; and fh:b; �; tig :
A strategy �1 for 1 is a rule prescribing an action a at each information set.

A belief system �1 assigns to each information set I1 a probability distribution
over its elements, and a pair (�; �) constitutes an assessment.
Consider the strategic choices for a decision-maker fully aware of the prob-

lem structure. A strategy �1 for 1 is a rule prescribing an action a at each
information set.
It easy to see that the undominated strategies are:
�1 no test, no innovation
�2 no test, innovation
�3 test, innovation at fhb; �; tig ; no innovation at fh:b; �; tig

V1 = 0

V2 = (1� �s)B � �b�sL� (1� �b)�sH
V3 = �b (1� �s)B � �b�sL� C

We will assume that the parameters are such that V3 > 0 > V2:
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Incomplete awareness is modelled by the assumption that the decision-maker,
initially represents the problem by the subjective game structure �0 which does
not include the possibility that nature will choose :b at move 1. It follows that
the decision-maker is unaware of the high damage consequence H:
Thus, the perceived information set is fhb; �ig after Nature�s move and

fhb; �;:tig after a decision not to test. If the decisionmaker undertakes the
test, the information sets are fhb; �; tig after a test revealing b; and fh:b; �; tig
after a test revealing :b:
An incompletely aware decisionmaker who disregards the possibility of the

decision :b perceives the payo¤s as

V �1 = 0

V �2 = (1� �s)B � �sL
V �3 = (1� �s)B � �sL� C

With the probabilities as before, we have

V �2 > V
�
3 > V3 > V

�
1 = 0

Hence, if the decisionmaker disregards his incomplete awareness, he will
choose the sub-optimal strategy �2 thereby risking the large loss H:
Now consider a boundedly rational, but sophisticated decisionmaker. Such

a decisionmaker will be conscious of her own limited awareness and of the pos-
sibility that there exist hazards she has not considered that would cause her, ex
post, to regret her decisions.
Suppose the decisionmaker, with subjective model �0; understands that this

model is incomplete and that decisions based on the model �0 may have unfore-
seen consequences. What, if anything can be done about this.
Grant and Quiggin (2012) propose an alternative approach in which the

deductive analysis of decision theory is constrained by heuristics derived from
inductive reasoning, expressed in syntactic terms rather than the semantics of
a fully-speci�ed state space.Given past experience of decisions that have turned
out badly because of unconsidered possibilities, the decisionmaker may regard
the proposition �there may exist hazards I have not considered�as being justi�ed
by induction.
Grant and Quiggin propose two heuristic interpretations of the Precaution-

ary Principle in the context of environmental decisionmaking based on the con-
cepts of surprises and secure strategies.
From the perspective available to someone (say, a modeller, or the decision-

maker following a study) who has access to the full model �, the most important
history omitted from �0 is h:b; s;:t; ii. We will refer to a history of this kind,
involving an unconsidered action by Nature as an �surprise�, and say that the
strategy �2 in which :t and i are always chosen is �subject to surprises�.
Surprises may be favorable or unfavorable. In problems where the precau-

tionary principle is considered, inductive judgement will normally justify the
proposition that some strategies are subject to unfavorable surprises. To make
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this notion more precise, we assume that the restricted game �0 includes a �se-
cure� strategy which is not subject to surprises. In the example, the natural
choice is the strategy �0. Since it does not involve a change to the established
set of �nancial instruments, this strategy involves risks that are well understood.
We refer to the expected payo¤ from the �secure�strategy as the �security

level�for the restricted game, and adopt the convention (applicable to the ex-
ample) that the security level is zero.4

We may de�ne a strategy � as �subject to unfavorable surprises�if the propo-
sition �there exist unconsidered moves by nature, against which the payo¤ from
� is less than zero�is inductively justi�ed on the basis of past experience.
We consider the following Strong Form of the Precautionary Principle:

�In games with a secure strategy, reject strategies that are subject to
unfavorable surprises.�

As Grant and Quiggin observe, the de�nition of surprises is very strong. In
the present setting the Strong Form of the Precautionary Principle implies that
strategies involving stress tests would also be subject to unfavorable surprises
relative to the secure strategy of rejecting all innovations.
This suggests the need for a Modi�ed Form of the Precautionary Principle

in which strategies subject to unfavorable surprises may be adopted provided
that an appropriate bound on the losses can be determined. In the present
context, the Modi�ed Form of the Precautionary principle is satis�ed if the
maximum loss from an unfavorable surprise is less than the expected bene�t in
the case where there is no surprise, given by V � (�) : The idea is that, even with
bounded rationality, the decisionmaker understands the problem well enough
that the proposition �It is less likely than not that �̂ will su¤er an unfavorable
surprise�is inductively justi�ed.5

Strategy �3 (test, then innovate if b); incurs a loss of C in the �surprise�
event � Hence, �3 satis�es the Modi�ed Form of the Precautionary Principle
provided that

(1� �s)B � �sL� C > C

or
(1� �s)B � �sL� 2C > 0

4 Implications for �nancial regulation

As Grant and Quiggin observe, Precautionary Principle typically advance in
the context of contested public decisions, involving interactions between parties
with di¤erent beliefs and interests. A common process of this kind is one in
which a regulated �nancial institution introduces a new kind of security. In

4 In this example, the payo¤ from the �secure� strategy is risk-free. In general, however,
secure strategies may be subject to risk arising from moves by Nature or other players that is
explicitly represented in the restricted game �0; and to which probabilities have been assigned.

5 In some sense, this is implicit in the normal usage of the term �surprise�

9



this context, the adoption of the precautionary principle by the regulator would
entail rejection of all innovations where, given the regulator�s level of awareness,
the strategy of allowing the innovation was subject to strongly unfavorable sur-
prises.
In this context, the precautionary principle may be seen as placing the bur-

den of proof on the proponents of innovation. If the proponent can produce
su¢ cient information, and therefore a su¢ cient increase in awareness, to sat-
isfy the regulator that the innovation is not subject to strongly unfavorable
surprises, then the project can proceed. Otherwise it is rejected. This is a
reversal of the position, characteristic of �light-handed regulation� , in which
there is no requirement to seek regulatory approval before introducing innova-
tions. Rather, the innovations take place �rst, and regulations are adjusted as
problems emerge.

4.1 Too big to fail or too interconnected to fail ?

Critical discussion of the failures of �nancial regulation before and during the
Global Financial Crisis have focused on the idea that some institutions are �too
big to fail� in the sense that their collapse would create too much economic
damage to be permitted. Markose (2009) and Quiggin (2012) argue, on the
contrary that the problem is that institutions are �too interconnected to fail�in
the sense that the failure of one institutions may impose unsustainable losses
on its counterparties.
The distinction between �too big to fail�and �too interconnected to fail�may

be understood in terms of unawareness. Consider a �stand-alone��nancial in-
stitution such as a building society, which takes deposits from savers and lends
them out to borrowers against security such as houses. Such an institution may
fail as a result of bad luck or imprudent management. The resulting failure
will imposes losses on shareholders6 , employees, creditors and depositors (or, in
the presence of deposit insurance, the insurer). The �value at risk�approach,
popular among regulators in the leadup to the GFC, provides a straightforward
method of estimating the potential loss, given by the maximum failure rate of
loans multiplied by the proportion of the loan amount not recovered in fore-
closure. Value at risk may be large or small, but, given appropriate prudential
supervision, does not typically involve �black swan�events.
Since equity markets are widely diversi�ed, and subject to large �uctuations,

the loss of shareholder equity in even the largest corporate failure is unlikely
to pose any systemic risk to either the �nancial system or the macro-economy.
Hence, the �value at risk�approach is generally adequate to deal with failures of
stand-alone institutions. All that is necessary is to ensure that the combination
of shareholder equity and deposit protection is su¢ cient to cover the value at
risk. Deposit insurance schemes must also take account of the risk that a sharp
downturn in an asset class (eg housing) may cause the simultaneous failure of

6At one time building societies were mostly co-operatives so the shareholders and depositors
were the same people. However, for the purposes of this exercise, it is useu� to focus on the
case of an investor-owned institution.
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a number of �nancial institutions, but this is a problem separate from �too big
to fail�
Now consider, by contrast, the case of a �nancial institution which is involved

in large-scale transactions with other institutions. Notable examples from the
recent past include the hedge fund, Long Term Capital Management, which
failed in 1998 and the investment bank Lehmann Brothers which failed in 20087

These institutions were lightly regulated, on the basis that their owners and de-
positors were sophisticated high-wealth individuals who could manage the risks
involved. However, when they failed it became evident that their counterparties
in various large-scale transactions (the banks which had lent to LTCM and the
insurer AIG, which was exposed to credit default swaps) would also be at risk
of failure, as in turn would be there counterparties.
In the terms of the model presented above, the risks associated with a highly

interconnected �nancial system are hard to foresee and almost impossible to
bound in advance. It might well have been possible to let LTCM and Lehmann
Brothers fail, as the regulatory system was committed to do before the possible
consequences became apparent. Equally, the failure of these institutions might
have destroyed the global �nancial system entirely.
In retrospect, it was clear that the light-handed system of �nancial regula-

tion, which permitted banks to expose themselves to large losses from unregu-
lated health funds and untested �nancial instruments was unsound. However,
the corrections made so far have the quality of shutting the stable door after
the horse has bolted. While they are probably adequate to prevent an exact
repetition of the crisis of 2008, they retain a presumption in favour of �nancial
innovation that is inconsistent with the Precautionary Principle.

4.2 Policy response: narrow banking

Regulated �nancial institutions, such as banks, want the security that goes with
(implicit or explicit) government backing but are unwilling to forgo opportuni-
ties for pro�table investment, even where these increase risk. Examples of these
practices abound. The result is a chronic problem of regulatory gaming.
Regulated banks have set up or acquired unregulated subsidiaries, then called

for rescue when the subsidiaries have run into trouble. Banks have marketed
a wide range of �nancial assets, with varying degrees of depositor protection,
through the same branches that accept guaranteed deposits. The e¤ect is to
blur the meaning of the government�s guarantee. Worst of all, banks have used
their �too big to fail�status to become investors on their own account, turning
business risks into systemic risks. The result, evident in recent months, is the
classic combination of capitalised pro�ts and socialised losses.

7An earlier example, in�uential in my own thinking on this topic was the Finance Cor-
poration of Australia, a subsidiary of the Bank of Adelaide and one of a number of �nace
companies that failed in the 1970s. While the others were allowed to fail, the FCA collapse
endangered the parent bank, leading the Reserve Bank to step in and organize a rescue by
ANZ.
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Attempts to address these problems through regulations such as the Basel
I and II capital adequacy requirements have failed completely at a global level.
Although Australia�s regulatory system has held up fairly well so far, there are
large losses still to come, and serious vulnerabilities from our dependence on
overseas �nance.
The most plausible solution is a system of �narrow banking�where regulated

and guaranteed banks are con�ned to a speci�c set of low risk activities with
well-established accounting rules. Financial innovation in this sector should be
tightly restricted to ensure that new �nancial assets do not produce the kind of
risk transfer to the public seen in the current crisis.
The narrow bank sector should be strictly separated from other �nancial

markets, such as equity markets, and governments should make a clear commit-
ment that non-bank �nancial institutions will never be allowed to become �too
big to fail�, or rescued if they run into di¢ culties.

5 Concluding comments

Six years after the Global Financial Crisis, the problem of designing �nancial
regulation to be robust to unforeseen shocks has barely been addressed, let
alone resolved. The nascent theory of decision under unawareness provides one
possible approach to this problem.
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