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Particularly, governments sought to use anchoring in order to curtail rapid and high inflation during the s and
s. By the s, countries began to explicitly set credible nominal anchors. In addition, many countries chose a mix
of more than one target, as well as implicit targets. As a result, global inflation rates have, on average,
decreased gradually since the s and central banks have gained credibility and increasing independence. The
Global Financial Crisis of has sparked controversy over the use and flexibility of inflation nominal anchoring.
Many economists argue that inflation targets are currently set too low by many monetary regimes. During the
crisis, many inflation anchoring countries reached the lower bound of zero rates, resulting in inflation rates
decreasing to almost zero or even deflation. However, these anchors are only valid if a central bank commits
to maintaining them. This, in turn, requires that the central bank abandons their monetary policy autonomy in
the long run. Should a central bank use one of these anchors to maintain a target inflation rate, they would
have to forfeit using other policies. Using these anchors may prove more complicated for certain exchange rate
regimes. Freely floating or managed floating regimes, have more options to affect their inflation, because they
enjoy more flexibility than a pegged currency or a country without a currency. The latter regimes would have
to implement an exchange rate target to influence their inflation, as none of the other instruments are available
to them. Credibility[ edit ] The short-term effects of monetary policy can be influenced by the degree to which
announcements of new policy are deemed credible. But if the policy announcement is deemed credible,
inflationary expectations will drop commensurately with the announced policy intent, and inflation is likely to
come down more quickly and without so much of a cost in terms of unemployment. Thus there can be an
advantage to having the central bank be independent of the political authority, to shield it from the prospect of
political pressure to reverse the direction of the policy. But even with a seemingly independent central bank, a
central bank whose hands are not tied to the anti-inflation policy might be deemed as not fully credible; in this
case there is an advantage to be had by the central bank being in some way bound to follow through on its
policy pronouncements, lending it credibility. Contexts[ edit ] In international economics[ edit ] Optimal
monetary policy in international economics is concerned with the question of how monetary policy should be
conducted in interdependent open economies. The classical view holds that international macroeconomic
interdependence is only relevant if it affects domestic output gaps and inflation, and monetary policy
prescriptions can abstract from openness without harm. The policy trade-offs specific to this international
perspective are threefold: Second, another specificity of international optimal monetary policy is the issue of
strategic interactions and competitive devaluations, which is due to cross-border spillovers in quantities and
prices. Even though the gains of international policy coordination might be small, such gains may become
very relevant if balanced against incentives for international noncooperation. Even though the real exchange
rate absorbs shocks in current and expected fundamentals, its adjustment does not necessarily result in a
desirable allocation and may even exacerbate the misallocation of consumption and employment at both the
domestic and global level. This is because, relative to the case of complete markets, both the Phillips curve
and the loss function include a welfare-relevant measure of cross-country imbalances. Consequently, this
results in domestic goals, e. In developing countries[ edit ] Developing countries may have problems
establishing an effective operating monetary policy. The primary difficulty is that few developing countries
have deep markets in government debt. The matter is further complicated by the difficulties in forecasting
money demand and fiscal pressure to levy the inflation tax by expanding the base rapidly. In general, the
central banks in many developing countries have poor records in managing monetary policy. This is often
because the monetary authority in developing countries are mostly not independent of the government, so
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good monetary policy takes a backseat to the political desires of the government or are used to pursue other
non-monetary goals. For this and other reasons, developing countries that want to establish credible monetary
policy may institute a currency board or adopt dollarization. This can avoid interference from the government
and may lead to the adoption of monetary policy as carried out in the anchor nation. Recent attempts at
liberalizing and reform of financial markets particularly the recapitalization of banks and other financial
institutions in Nigeria and elsewhere are gradually providing the latitude required to implement monetary
policy frameworks by the relevant central banks. Transparency[ edit ] Beginning with New Zealand in ,
central banks began adopting formal, public inflation targets with the goal of making the outcomes, if not the
process, of monetary policy more transparent. The Bank of England exemplifies both these trends. It became
independent of government through the Bank of England Act and adopted an inflation target of 2. A central
conjecture of Keynesian economics is that the central bank can stimulate aggregate demand in the short run,
because a significant number of prices in the economy are fixed in the short run and firms will produce as
many goods and services as are demanded in the long run, however, money is neutral, as in the neoclassical
model. However, some economists from the new classical school contend that central banks cannot affect
business cycles. A rational agent has clear preferences, models uncertainty via expected values of variables or
functions of variables, and always chooses to perform the action with the optimal expected outcome for itself
among all feasible actions â€” they maximize their utility. Monetary policy analysis and decisions hence
traditionally rely on this New Classical approach. People have time limitations, cognitive biases , care about
issues like fairness and equity and follow rules of thumb heuristics. Monetary policy is the final outcome of a
complex interaction between monetary institutions, central banker preferences and policy rules, and hence
human decision-making plays an important role. These models fail to address important human anomalies and
behavioral drivers that explain monetary policy decisions. Loss aversion can be found in multiple contexts in
monetary policy. The "hard fought" battle against the Great Inflation, for instance, might cause a bias against
policies that risk greater inflation. Central bank policymakers may fall victim to overconfidence in managing
the macroeconomy in terms of timing, magnitude, and even the qualitative impact of interventions.
Overconfidence can result in actions of the central bank that are either "too little" or "too much". When
policymakers believe their actions will have larger effects than objective analysis would indicate, this results
in too little intervention. Overconfidence can, for instance, cause problems when relying on interest rates to
gauge the stance of monetary policy:
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The European Case Edited by Colin Mayer, Stefano Micossi, Marco Onado, Marco Pagano, and Andrea Polo
Uses systematic research undertaken by top academics to explore vital policy issues Highly readable, with a
non-technical presentation Includes a comprehensive coverage of the existing literature on European financial
markets Makes clear policy recommendations to advance academic thinking and guide future policy
formulation Finance and Investment: The European Case Edited by Colin Mayer, Stefano Micossi, Marco
Onado, Marco Pagano, and Andrea Polo Description Low growth, low investment, insufficient spend on
infrastructure, weak bank lending to the corporate sector, and funding deficiencies of small and medium-sized
enterprises are all causes of concern in Europe. Are these concerns valid and do the structure and performance
of the financial system lie at their heart? If so, what should be done to address them, and have the right policy
prescriptions been identified to date? The European Case brings together leading researchers to consider the
causes of the persistently low level of investment in Europe. It examines the extent to which the financial
system is a contributory factor and identifies possible remedies, considering the relation of finance to
corporate sector investment, the lending behaviour of banks, the provision of equity financing, and the role of
public sector institutions, regulation, and taxation. Finance and Investment provides one of the most
comprehensive and thorough analyses of any financial system undertaken to date. It reflects a large body of
research using new and existing data sets, employing advanced empirical tools, and exploiting the unique
insights provided by the tumultuous events of financial and sovereign debt crises. Together, they comprise an
exceptional body of knowledge to advance academic thinking and guide policy formulation. Financial
Structure and Corporate Investment in Europe: Misallocation of Investment in Europe: Same Story, Different
Place? Acharya, Christian Eufinger, and Christian Hirsch 8. From Start-up to Scale-up: Can Firms and
Investors Meet? Who to Target and How? Infrastructure Investment in Europe: Information in the Financial
System: The Policy Challenge, Alberto Giovannini Asset encumbrance in European Banks: He was appointed
Commander of the Order of the British Empire CBE for services to business education and the administration
of justice in the economic sphere in the New Years Honours. Stefano Micossi is Director General of
Assonime, a private business association and think tank active on issues of corporate law and taxation,
competition policy, and regulatory affairs. In he was appointed Honorary Professor of the College of Europe,
where he has taught monetary and banking union and internal market matters for over 20 years. From to he
was Managing Editor of the Review of Finance. His research focuses on banking, corporate finance and
market microstructure, and in he received an ERC Advanced Grant. His research interests are in corporate
finance, banking and governance.
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On the demand side, there is no reason to differentiate among inside money, outside money, regulated
services, or shadow banking services. Demanders consume liquidity services supplied by all relevant sources.
But on the supply side, the manner in which the monetary services are produced is highly relevant to the
transmission mechanism of monetary policy and to the indicator value of the resulting service flows. Long
ago, Milton Friedman had proposed an all outside money economy to assure tight control by the central bank,
but the role of privately produced monetary services has been growing rapidly since then. In recent decades
transaction and liquidity services have been augmented dramatically by the growth of privately supplied
unregulated monetary services from bank-supplied credit cards and from the services provided by unregulated
shadow banking. These developments had been foretold long ago by the books of Fisher , Friedman and
Schwartz , Gurley and Shaw , and Pesek and Saving , as well as the published papers of Tobin , Johnson ,
Meltzer , and Calvalcanti and Wallace , who emphasized the need to distinguish between outside money and
privately supplied inside money. The value added now supplied to the economy by private production of
liquidity services is formidable and is undervalued in GDP data. Macroeconomic models and monetary
policies that ignore the supply of inside money to the economy are overlooking the services provided to the
economy by private financial firms, including their banking and shadow banking services. The importance of
distinguishing between inside money and outside money and their roles in the transmission mechanism of
policy were clearly understood by the early Shadow Open Market Committee, when founded by Brunner and
Meltzer , , and also by the St. Louis Federal Reserve Bank. Outside money was measured by the monetary
base, as supplied by the St. But as money markets became more sophisticated and many monetary assets
began yielding interest, the accounting approach to computing inside and outside money became less and less
relevant. The Theory That approach has no foundations in microeconomic theory and makes the unjustifiable
implicit assumption of perfect substitutability among competing sources of inside money services. Those
implicit assumptions induced the Federal Reserve to discontinue its two broadest aggregates, M3 and L, which
excessively weighted shadow banking services. The remaining narrower Federal Reserve aggregates go to the
opposite extreme by giving no weight at all to money market securities, such as negotiable bank certificates of
deposit, or to shadow banking, except for money market funds. In addition, inclusion of credit cards in
simple-sum monetary aggregation is impossible, since accounting conventions do not permit adding liabilities
to assets. But microeconomic aggregation theory can jointly aggregate over service flows of assets, such as
monetary assets, and liabilities, such as credit cards. As shown by Barnett and Su b , the conventional
approach to separating inside from outside money would recently produce negative values for inside money,
thereby implying that privately produced inside money not only provides no value added to the economy, but
is a net cost to the economy, inconsistent with the existence of inside money production in the economy in
equilibrium. For obvious reasons, the conventional accounting approach to measuring inside and outside
money has become disreputable and rarely appears in recent published papers. However, Barnett and Su b
have derived the supply side neoclassical microeconomic theory of production of inside money services,
including produced credit card services and shadow banking services. The resulting aggregator function,
within the financial firm production technology, can be tracked with high accuracy by a Divisia aggregate
having user cost pricing of components. See Barnett and Su b, equation Although banks use currency as
excess reserves, those excess reserves are factors of production to banks, not produced outputs. Similarly,
Treasury bills are not produced by the work of private firms. There also is a difference between the demand
side and the supply side user cost formula for monetary assets, because of the existence of required reserves,
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producing an implicit tax on banks. But in recent year, that tax has been nearly zero, because of sweeps, low
interest rates, and Federal Reserve payment of interest on reserves. All of the inside money aggregates are
augmented by inclusion of the services of credit cards. The derived user cost price of credit card services
reflects the fact that credit cards provide a unique service, not supplied by monetary assets the service of
deferred payment. See Barnett and Su b, equation 7a. Since Treasury bills are not privately produced inside
money, there is no supply side inside-money version of DM4. Moving from DM1 to the higher levels of
aggregation incorporates increasing amounts of shadow banking and negotiable money-market security
liquidity services, properly weighted. We consider the broadest inside money aggregate to be the potentially
most informative. Although the CFS supplies its augmented inside money aggregates at all seven levels of
aggregation for the benefit of researchers, the CFS plans to include only the augmented inside-money DM4aggregate in its monthly releases to the media. Although inside money, computed by the conventional
accounting method, has become seriously defective, Barnett and Su b have shown that the CFS
credit-card-augmented Divisia inside-money aggregates correlate very well with nominal GDP and can serve
the central purposes of inside money, long contemplated in the literature on monetary economics. Each
provides one workbook that contains three worksheets that include:
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It is good to be able to catch up with old friends and colleagues and to see both the changes and the
continuities on campus. I am particularly pleased to see that the Bendheim Center for Finance is thriving.
When my colleagues and I founded the center a decade ago, we intended it to be a place where students would
learn about not only the technicalities of modern financial theory and practice but also about the broader
economic context of financial activities. Recent events have made clear that understanding the role of financial
markets and institutions in the economy, and of the effects of economic developments on finance, is more
important than ever. The financial crisis that began more than three years ago has indeed proved to be among
the most difficult challenges for economic policymakers since the Great Depression. The policy response to
this challenge has included important successes, most notably the concerted international effort to stabilize the
global financial system after the crisis reached its worst point in the fall of For its part, the Federal Reserve
worked closely with other policymakers, both domestically and internationally, to help develop the collective
response to the crisis, and it played a key role in that response by providing backstop liquidity to a range of
financial institutions as needed to stem the panic. The Fed also developed special lending facilities that helped
to restore normal functioning to critical financial markets, including the commercial paper market and the
market for asset-backed securities; led the bank stress tests in the spring of that significantly improved
confidence in the U. Despite these and other policy successes, the episode as a whole has not been kind to the
reputation of economic and economists, and understandably so. Almost universally, economists failed to
predict the nature, timing, or severity of the crisis; and those few who issued early warnings generally
identified only isolated weaknesses in the system, not anything approaching the full set of complex linkages
and mechanisms that amplified the initial shocks and ultimately resulted in a devastating global crisis and
recession. Moreover, although financial markets are for the most part functioning normally now, a concerted
policy effort has so far not produced an economic recovery of sufficient vigor to significantly reduce the high
level of unemployment. As a result of these developments, some observers have suggested the need for an
overhaul of economics as a discipline, arguing that much of the research in macroeconomics and finance in
recent decades has been of little value or even counterproductive. Although economists have much to learn
from this crisis, as I will discuss, I think that calls for a radical reworking of the field go too far. In particular,
it seems to me that current critiques of economics sometimes conflate three overlapping yet separate
enterprises, which, for the purposes of my remarks today, I will call economic science, economic engineering,
and economic management. Economic science concerns itself primarily with theoretical and empirical
generalizations about the behavior of individuals, institutions, markets, and national economies. Most
academic research falls in this category. Economic engineering is about the design and analysis of frameworks
for achieving specific economic objectives. Examples of such frameworks are the risk-management systems of
financial institutions and the financial regulatory systems of the United States and other countries. Economic
management involves the operation of economic frameworks in real time--for example, in the private sector,
the management of complex financial institutions or, in the public sector, the day-to-day supervision of those
institutions. As you may have already guessed, my terminology is intended to invoke a loose analogy with
science and engineering. Underpinning any practical scientific or engineering endeavor, such as a moon shot,
a heart transplant, or the construction of a skyscraper are: Success in any practical undertaking requires all
three components. For example, the fight to control AIDS requires scientific knowledge about the causes and
mechanisms of the disease the scientific component , the development of medical technologies and public
health strategies the engineering applications , and the implementation of those technologies and strategies in
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specific communities and for individual patients the management aspect. Twenty years ago, AIDS mortality
rates mostly reflected gaps in scientific understanding and in the design of drugs and treatment technologies;
today, the problem is more likely to be a lack of funding or trained personnel to carry out programs or to apply
treatments. With that taxonomy in hand, I would argue that the recent financial crisis was more a failure of
economic engineering and economic management than of what I have called economic science. The economic
engineering problems were reflected in a number of structural weaknesses in our financial system. In the
public sector, gaps and blind spots in the financial regulatory structures of the United States and most other
countries proved particularly damaging. These regulatory structures were designed for earlier eras and did not
adequately adapt to rapid change and innovation in the financial sector, such as the increasing financial
intermediation taking place outside of regulated depository institutions through the so-called shadow banking
system. In the realm of economic management, the leaders of financial firms, market participants, and
government policymakers either did not recognize important structural problems and emerging risks or, when
they identified them, did not respond sufficiently quickly or forcefully to address them. Shortcomings of what
I have called economic science, in contrast, were for the most part less central to the crisis; indeed, although
the great majority of economists did not foresee the near-collapse of the financial system, economic analysis
has proven and will continue to prove critical in understanding the crisis, in developing policies to contain it,
and in designing longer-term solutions to prevent its recurrence. Economics as a discipline differs in important
ways from science and engineering; the latter, dealing as they do with inanimate objects rather than willful
human beings, can often be far more precise in their predictions. Also, the distinction between economic
science and economic engineering can be less sharp than my analogy may suggest, as much economic research
has direct policy implications. Certainly, the crisis should lead--indeed, it is already leading--to a greater focus
on research related to financial instability and its implications for the broader economy. In the remainder of
my remarks, I will focus on the implications of the crisis for what I have been calling economic science, that
is, basic economic research and analysis. I will first provide a few examples of how economic principles and
economic research, rather than having misled us, have significantly enhanced our understanding of the crisis
and are informing the regulatory response. I will discuss some of these gaps and suggest possible directions
for future research that could ultimately help us achieve greater financial and macroeconomic stability. How
Economics Helped Us Understand and Respond to the Crisis The financial crisis represented an enormously
complex set of interactions--indeed, a discussion of the triggers that touched off the crisis and the
vulnerabilities in the financial system and in financial regulation that allowed the crisis to have such
devastating effects could more than fill my time this afternoon. But, at least in retrospect, economic principles
and research were quite useful for understanding key aspects of the crisis and for designing appropriate policy
responses. For example, the excessive dependence of some financial firms on unstable short-term funding led
to runs on key institutions, with highly adverse implications for the functioning of the system as a whole. The
fact that dependence on unstable short-term funding could lead to runs is hardly news to economists; it has
been a central issue in monetary economics since Henry Thornton and Walter Bagehot wrote about the
question in the 19th century. Prior to the crisis, these institutions had become increasingly dependent on
various forms of short-term wholesale funding, as had some globally active commercial banks. Examples of
such funding include commercial paper, repurchase agreements repos , and securities lending. In the years
immediately before the crisis, some of these forms of funding grew especially rapidly; for example, repo
liabilities of U. In the historically familiar bank run during the era before deposit insurance, retail depositors
who heard rumors about the health of their bank--whether true or untrue--would line up to withdraw their
funds. If the run continued, then, absent intervention by the central bank or some other provider of liquidity,
the bank would run out of the cash necessary to pay off depositors and then fail as a result. Often, the panic
would spread as other banks with similar characteristics to, or having a financial relationship with, the one that
had failed came under suspicion. In the recent crisis, money market mutual funds and their investors, as well
as other providers of short-term funding, were the economic equivalent of earlys retail depositors. Shadow
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banks relied on these providers to fund longer-term credit instruments, including securities backed by
subprime mortgages. After house prices began to decline, concerns began to build about the quality of
subprime mortgage loans and, consequently, about the quality of the securities into which these and other
forms of credit had been packaged. Although many shadow banks had limited exposure to subprime loans and
other questionable credits, the complexity of the securities involved and the opaqueness of many of the
financial arrangements made it difficult for investors to distinguish relative risks. In an environment of
heightened uncertainty, many investors concluded that simply withdrawing funds was the easier and more
prudent alternative. In turn, financial institutions, knowing the risks posed by a run, began to hoard cash,
which dried up liquidity and significantly limited their willingness to extend new credit. However, once the
threat became apparent, two centuries of economic thinking on runs and panics were available to inform the
diagnosis and the policy response. In particular, in the recent episode, central banks around the world followed
the dictum set forth by Bagehot in To avert or contain panics, central banks should lend freely to solvent
institutions, against good collateral. Invoking emergency powers not used since the s, the Federal Reserve also
found ways to provide liquidity to critical parts of the shadow banking system, including securities dealers, the
commercial paper market, money market mutual funds, and the asset-backed securities market. Rather, the
problem was the failure of both private- and public-sector actors to recognize the potential for runs in an
institutional context quite different than the circumstances that had given rise to such events in the past. These
failures in turn were partly the result of a regulatory structure that had not adapted adequately to the rise of
shadow banking and that placed insufficient emphasis on the detection of systemic risks, as opposed to risks to
individual institutions and markets. Economic research and analysis have proved useful in understanding
many other aspects of the crisis as well. For example, one of the most important developments in economics
over recent decades has been the flowering of information economics, which studies how incomplete
information or differences in information among economic agents affect market outcomes. Poorly structured
incentives were pervasive in the crisis. For example, compensation practices at financial institutions, which
often tied bonuses to short-term results and made insufficient adjustments for risk, contributed to an
environment in which both top managers and lower-level employees, such as traders and loan officers, took
excessive risks. Serious problems with the structure of incentives also emerged in the application of the
so-called originate-to-distribute model to subprime mortgages. To satisfy the strong demand for securitized
products, both mortgage lenders and those who packaged the loans for sale to investors were compensated
primarily on the quantity of "product" they moved through the system. As a result, they paid less attention to
credit quality and many loans were made without sufficient documentation or care in underwriting. Conflicts
of interest at credit agencies, which were supposed to serve investors but had incentives to help issuers of
securities obtain high credit ratings, are another example. For example, to address problems with
compensation practices, the Federal Reserve, in conjunction with other supervisory agencies, has subjected
compensation practices of banking institutions to supervisory review. To ameliorate the problems with the
originate-to-distribute model, recent legislation requires regulatory agencies, including the Federal Reserve, to
develop new standards applicable to securitization activities that would better align the incentives faced by
market participants involved in the various stages of the securitization process. Information economics and
principal-agent theory are also essential to understanding the problems created by so-called too-big-to-fail
financial institutions. Prior to the crisis, market participants believed that large, complex, and interconnected
financial firms would not be allowed to fail during a financial crisis. And, as you know, authorities both in the
United States and abroad did in fact intervene on a number of occasions to prevent the failure of such
firms--not out of any special consideration for the owners, managers, or creditors of these firms, but because
of legitimate concerns about potential damage to the financial system and the broader economy. However,
although the instability caused by the failure or near-failure of some large firms did indeed prove very costly,
in some sense the real damage was done before the crisis. As a result, as predicted by principal-agent theory,
firms thought to be too big to fail tended to take on more risk, as they faced little pressure from investors and

Page 8

DOWNLOAD PDF ADVANCES IN SMALL BUSINESS FINANCE (FINANCIAL
AND MONETARY POLICY STUDIES)
expected to receive assistance if their bets went bad. This problem is an example of what economists refer to
as moral hazard. The resulting buildup of risk in too-big-to-fail firms increased the likelihood that a financial
crisis would occur and worsened the crisis when it did occur. One response to excessive risk-taking is stronger
oversight by regulators, and the recent legislation and the rules and procedures being developed by the Federal
Reserve and other agencies will subject systemically critical firms to tougher regulatory requirements and
stricter supervision. The Federal Reserve has also been involved in international negotiations to raise the
capital and liquidity that banks are required to hold. If creditors believe that the government will not rescue
firms when their bets go bad, then creditors will have more-appropriate incentives to price, monitor, and limit
the risk-taking of the firms to which they lend. The best way to achieve such credibility is to create
institutional arrangements under which a failure can be allowed to occur without widespread collateral
damage; if failures can take place more safely, the authorities will no longer have an incentive to try to avoid
them. The financial reform legislation took an important step in this direction by creating a resolution regime
under which large, complex financial firms can be placed in receivership, but which also gives the government
the flexibility to take the actions needed to safeguard systemic stability. This new regime should help restore
market discipline by putting a greater burden on creditors and counterparties to monitor the risk-taking of
large financial firms. The insights of economists proved valuable to policymakers in many other contexts as
well: Many of the key ideas, like those of Thornton and Bagehot, were quite old, but some reflected relatively
recent research. For example, recent work on monetary policy helped the Federal Reserve provide further
policy accommodation despite the constraints imposed by the zero lower bound on interest rates. That said, the
crisis and its lead up also challenged some important economic principles and research agendas. I will briefly
indicate some areas that, I believe, would benefit from more attention from the economics profession. Most
fundamentally, and perhaps most challenging for researchers, the crisis should motivate economists to think
further about their modeling of human behavior. Most economic researchers continue to work within the
classical paradigm that assumes rational, self-interested behavior and the maximization of "expected utility"--a
framework based on a formal description of risky situations and a theory of individual choice that has been
very useful through its integration of economics, statistics, and decision theory. However, during the worst
phase of the financial crisis, many economic actors--including investors, employers, and
consumers--metaphorically threw up their hands and admitted that, given the extreme and, in some ways,
unprecedented nature of the crisis, they did not know what they did not know. Or, as Donald Rumsfeld might
have put it, there were too many "unknown unknowns. The idea that, at certain times, decisionmakers simply
cannot assign meaningful probabilities to alternative outcomes--indeed, cannot even think of all the possible
outcomes--is known as Knightian uncertainty, after the economist Frank Knight who discussed the idea in the
s. Although economists and psychologists have long recognized the challenges such ambiguity presents and
have analyzed the distinction between risk aversion and ambiguity aversion, much of this work has been
abstract and relatively little progress has been made in describing and predicting the behavior of human beings
under circumstances in which their knowledge and experience provide little useful information. I suspect that
progress will require careful empirical research with attention to psychological as well as economic factors.
Another issue that clearly needs more attention is the formation and propagation of asset price bubbles.
Scholars did a great deal of work on bubbles after the collapse of the dot-com bubble a decade ago, much of it
quite interesting, but the profession seems still quite far from consensus and from being able to provide useful
advice to policymakers. Much of the literature at this point addresses how bubbles persist and expand in
circumstances where we would generally think they should not, such as when all agents know of the existence
of a bubble or when sophisticated arbitrageurs operate in a market. As it was put by my former colleague,
Markus Brunnermeier, a scholar affiliated with the Bendheim center who has done important research on
bubbles, "We do not have many convincing models that explain when and why bubbles start. Another issue
brought to the fore by the crisis is the need to better understand the determinants of liquidity in financial
markets. The notion that financial assets can always be sold at prices close to their fundamental values is built
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into most economic analysis, and before the crisis, the liquidity of major markets was often taken for granted
by financial market participants and regulators alike.
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Will They Change the Game? This session is about how machine learning ML and related automation may
potentially influence the macroeconomy and, in response, how central banks should conduct monetary policy.
And they provide lots of opportunities and challenges for economists. We now have access to masses of new
data and better computing power. This is really cool for me and my staff as we are data usersâ€”after all, most
economists are data scientists. These tools are great for basic economic research, especially for the work of
microeconomists. Some of these data may help us more precisely identify key policymaking parametersâ€”for
example, how consumer spending and business spending respond to tax changes. These tools may also help
improve our ability to forecast short-term movements in the economy. In particular, we could see some
exciting new indicators of the business cycle derived from new sources of big data. Here, though, there may be
limits to what we can learn from big data, at least for a while. The business cycle is in essence about small
data. Such innovation could create challenges for monetary policymakers if it leads to hard-to-identify changes
in the structure of macroeconomic relationships that might influence the business cycle. The potential
structural changes that come with innovation can affect the evolution of inflation and employment. As such,
they may have implications for the achievement of our dual mandate objectives of maximum employment and
price stability. For instance, these changes could generate headwinds for inflation that mean we might need to
provide more accommodation to reach our inflation target than we have in the past. Perhaps these forces will
lead to higher inflationary pressures that policy might have to counteract. Dealing with an evolving economic
structure is an old problem Of course, making policy in the presence of a changing economy is nothing new;
we have dealt with lots of structural changes before. History offers plenty of examples. There is no question
that events are continually altering the shape and nature of our economic processes, especially the extent to
which technological breakthroughs have advanced and perhaps, most recently, even accelerated the pace of
conceptualization of our gross domestic product. We have dramatically reduced the size of our radios, for
example, by substituting transistors for vacuum tubes. Thin fiber-optic cable has replaced huge tonnages of
copper wire. New architectural, engineering, and materials technologies have enabled the construction of
buildings enclosing the same space but with far less physical material than was required, say, 50 or years ago.
Most recently, mobile phones have been markedly downsized as they have been improved. As a consequence,
the physical weight of our GDP is growing only very gradually. The exploitation of new concepts accounts for
virtually all of the inflation-adjusted growth in output. In the past, new industries hired far more people than
those they put out of business. And in these concerns were broad enough to warrant the creation of a
presidential commission to study the implications of new technologies. Figuring out the effects of these
developments is complicated: The sign, magnitude, and timing of their impact are all uncertain. Technological
advances can lead to conflicting effects. For instance, internet commerce may make markets more
competitive. This might lead to lower prices and push inflation lower in the short run. But it may also allow
companies to price-discriminate better, making markets less competitive and leading to higher average prices.
I would also note that a decent-size literature has emerged on the rise of industry concentration in general, not
just in internet retailing. This is an issue economists are thinking about a good deal, but there is as yet no
consensus. The natural rate of unemployment is the unemployment rate that would prevail in an economy
making full use of its productive resources. Online job boards and other technology may be improving
matching efficiency. This would happen, for example, if people become more specialized and labor markets
become less fluid as a result. In the s, there were indications that the rise of labor market intermediaries such
as temporary help firms was lowering the natural rate. And in , an increase in vacancy measures without a
drop in unemployment led some to conclude the natural rate had risen. Dynamic issues related to innovation
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may also cause difficulties for policymakers because some effects might be different in the short run than in
the long run. For instance, firms might be charging low prices today to acquire a first-mover advantage in
certain markets. They might for a time operate at a loss. But if successful in establishing a foothold, they hope
to charge higher prices and be more profitable in the future. Technological change also poses important
challenges for the standard statistical measures of prices. Here too the effects can go both ways. For instance,
when booking your travel tickets online, you cut out the intermediary, and that is probably efficient as a
whole; but you also have to do more work for yourself than you used to. The same is true for pumping your
own gas or using the self-checkout line. If not accounted for, this would understate inflation. But we might
also be overstating inflation by not incorporating quality improvements, increased varieties of products, the
value of free content, and the like. Of course, in either direction, such inflation mismeasurement has
consequences for output mismeasurement as well. Monetary policy relies on the economic relationships
between the tools we controlâ€”for instance, the short-term interest rateâ€”and our policy objectives.
Technological innovation may be changing these relationships. For example, it must be much easier for firms
to change online prices than it is for them to change prices in a physical store. That might make prices in the
overall economy less sticky, which would change the parameters of the Phillips curve relationship that is
important to much of monetary policy analysis. Outcome-based policy is a robust response Technological
advances create a difficult picture to read and present a challenge for policymakers. The inflation target is the
choice of the central bank. It could also influence how the economy responds to monetary policy
adjustmentsâ€”and thus the speed at which we are able to obtain our policy objectives. However, the
magnitudes and even the signs of these effects are highly uncertain. One message is that following a fixed rule
to determine the setting of our instruments may not be the best strategy to follow in a changing environment.
In general, such changes can reduce the effectiveness of a strict instrument-setting rule or, at times, even make
it counterproductive. For instance, it would be a mistake to set policy according to a Taylor rule with a 2
percent intercept if we think the equilibrium funds rate is different from 2 percentâ€”perhaps, for example,
because of the influences of technological change and its diffusion on the economy. We economists have a lot
of experience data miningâ€”and we know the pitfalls of taking it out of sample in a changing environment. A
policy focused on hitting mandated outcomes and managing risks against adverse scenariosâ€”something I
often refer to as outcome-based policyâ€”can avoid missteps that might come from strict adherence to a fixed
policy rule. Execution of outcome-based policy often requires using informed discretion in instrument setting.
And by doing so, a central bank can do a better job in delivering on its ultimate employment and inflation
targets. Indeed, we may never be able to come up with good estimates of how the various crosscurrents
associated with AI and ML are affecting the aggregate economy. But we will be able to observe whether our
current policy coincides with restrictive, disinflationary financial conditions or with undesired inflationary
pressures. We can then adjust the setting of policy accordingly. And hopefully, we can continue to navigate
our way through it by keeping a close eye on our policy objectives. Johnson on August 19, For further details,
see Johnson It is often drawn as a negatively sloped curve that has a measure of labor market tightness, such
as the unemployment rate, on the horizontal axis and a measure of wage or price inflation on the vertical axis.
Is there a new economy?
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